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About this document

The following topics are discussed in this section:

“Who should read this document and why” (page 15)
“What you need to know” (page 15)

“How this document is organized” (page 16)
“What's new in this document” (page 16)

“Text conventions’ (page 16)

“Related documents’ (page 18)

Who should read this document and why

This document is for those who write applications that interact with multiple
Preside Multiservice Data Manager (MDM) interfaces to customize and
automate network management activities. The EPI enhances the usability of
MDM Application Programming Interfaces (APIs) and other MDM
customization utilities.

What you need to know
This document assumes you have knowledge in the following areas:

how to log on to a Preside Multiservice Data Manager (MDM)
workstation

your network model

UNIX operating system
UNIX C shell

UNIX text editor (such asvi)

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



16  About this document

e DeskTop Kornshell (DtKsh), Tool Command Language (Tcl), Perl, or C/
C++,

How this document is organized

241-6001-211 Preside MDM Embedded Programming Interface Reference
Guide contains the following sections:

* “Introducing EPIS’ (page 19) describes the Preside Multiservice Data
Manager (MDM) EPI.

»  “DtKsh Embedded Programming Interface” (page 27) describes the
MDM EPI in the DtK sh scripting language.

e “Tcl Embedded Programming Interface” (page 137) describesthe MDM
EPI in the Tcl scripting language.

e “Perl Embedded Programming Interface” (page 245) describes the
MDM EPI in the Perl scripting language.

e “C/C++ Embedded Programming Interface” (page 349) describes the
MDM EPI accessible from C/C++ code.

What's new in this document
There are no changes in this document for this release.

Text conventions
This document uses the following text conventions:
 nonproportional spaced plain type

Nonproportional spaced plain type represents system generated text or
text that appears on your screen.

 nonproportional spaced bold type

Nonproportional spaced bold type represents wordsthat you should type
or that you should select on the screen.

241-6001-211 14.3RSUP



About this document 17

e jtalics

Statements that appear in italicsin a procedure explain the results of a
particular step and appear immediately following the step.

Words that appear in italicsin text are for naming.

e [optional _paraneter]

Words in square brackets represent optional parameters. The command
can be entered with or without the words in the square brackets.

e <general _ternp

Wordsin angle bracketsrepresent variableswhich areto be replaced with
specific values.

UPPERCASE,lowercase

In Preside Multiservice DataManager (MDM), uppercase and lowercase
lettersthat appear in UNIX commands and parameters must be matched
exactly. The system matches upper and lowercase characters differently.

This symbol separates items from which you may select one; for
example, ON|OFF indicates that you may specify ON or OFF. If you do
not make a choice, a default ON is assumed.

Three dots in acommand indicate that the parameter may be repeated
more than once in succession.

The term absolute pathname refers to the full specification of a path starting
from the root directory. Absolute pathnames always begin with the slash (/)
symbol. A relative pathname takes the current directory as its starting point,

and starts with any a phanumeric character (other than /).
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Related documents
See the following documents for related information:

241-6001-100 Preside MDM Installer Guide
241-6001-105 Preside MDM Software Packaging Reference Guide

241-6001-200 Preside MDM Application Programming Interface
Primer

241-6001-201 Preside MDM Network Model API Reference Guide
241-6001-203 Preside MDM Alarm and Status API Reference Guide
241-6001-303 Preside MDM Administrator Guide

Libes, D., Exploring Expect, O’ Reilly & Associates, 1995
Ousterhout, J.K., Tcl and the Tk Toolkit, Addison-Wesley, 1994

Pendergrast, J.S. Jr., Desktop KornShell Graphical Programming,
Addison-Wesley, 1995

Wall, Larry, Tom Christiansen, and Randal L. Schwartz, Programming
Perl, O'Rellly & Associates, 1996
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Chapter 1
Introducing EPIs

This section introduces the Embedded Programming Interfaces (EPI) and
describes its purpose. This section contains the following information:

» “Embedded programming interfaces’ (page 19)
o “Delivery” (page 23)

Embedded programming interfaces

The Preside Multiservice Data Manager (MDM) EPIs provide powerful and
efficient access to the MDM Application Programming I nterface (API) and
Command Access programming interfaces for network operations
automation. It lets you write applications to collect data from, and interact
with, multiple MDM interfaces at the same time. For example, you can
correlate multiple alarm streams. You can also send commands to network
elements that are triggered by Network Model state changes or other
notifications. EPIs make it easier to perform complex APl query sequences
where some queries depend on the results of previous ones (for example, a
recursive descent down parts of the Network Model).

MDM provides several interfacesand utilitiesthat all ow you to customize and
automate network management activities and MDM operations and tools.
These include the following

« MDM Application Programing I nterfaces (APIs)
APIsalow you to extract and manipulate management data used by
MDM servers and tools. APIs are ASCII query languages that are based
on CMISE/CMIP concepts.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



20 Chapter 1 Introducing EPIs

e Command Access (cmcemd)
The cmcemd utility allows you to write UNIX-based macros for
on-switch commands, including SNM P command processor (snmpCmd)
macros.

* Customer Database
The Customer Database allows you to associate textual information with
specific component names. The Customer Information Database is
managed by the CDB Server and is available through the Customer
Database toal.

e Real TimeAlarm Collection (RTAC)
RTAC spools alarms from the GM DR surveillance server to workstation
files. you can scan the contents of the spooled files to produce historical
alarm reports.

* Network Reporting System (NRS)
NRS letsyou collect configuration datafrom DPN and Passport network
elements and produce network-wide reports.

e Programing utilities
MDM supports a number of programming utilities that allow you to
interface with MDM and manipulate the data it contains (for example,
providing access to the MDM Context Server to identify Service
Selection and Hot Context settings, manipulating MDM component I Ds,
and pattern matching).

EPI enhancesthe usahility of theseinterfacesand utilities by providing access
to them through the DeskTop Korn Shell (DtK sh), Tool Command Language
(Tcl), and Perl scripting languages. There is a C/C++ version of the EPI
interfaces for your coded applications. EPIs are also supported through a
CORBA DL interface for remotability and language independence. EPI
supportsthefollowing rel eases: DtKsh (CDE 1.0.x and later), Tcl7.5 and later
(and specializationslike Tk and Expect), and Perl version 5.0003 or | ater. The
C/C++ version hasbeen tested using Sun’s SunPro C and C++ compilers. The
CORBA DL servants are supported on Orbix version 3.3.1.

Tcl, DtKsh, and Perl provide a powerful scripting environment. EPI scripts
are very efficient since they don’t need to spawn multiple processes. This
alleviates the condition where one process is needed for each API provider,
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Chapter 1 Introducing EPIs 21

one process for cmcemd calls, and many processes for parsing the output
provided by theseinterfaces. Aswell, since the connection to the APl Session
serversis made only once, there is areduction in the IPC connection cost.

The C/C++ interfaces can be used when more performance is required
(especially in the code surrounding the EPI routines) or when you need to
interact with systems whose interfaces are only availablein traditional
compiled programming languages.

The CORBA EPI interfaces can be used when the client application cannot
reside on the same workstation as the MDM system itself or the client’s
implementation language is not one of those named above (e.g. Java). Note
that MDM does not distribute the necessary Orbix daemon on the server side
which will have to be purchased and installed separately. MDM provides the
IDLs and the necessary servant applications.

Note: The CORBA EPI does not currently support all the capabilities of
the other EPI interfaces. In this release, only the Command and API
interfaces are supported. Other interfaces will be rolled out in future
releases.

Note: EPIsdo not changethe APl or command syntax. The API language
used for queries and replies remains the same. Also, the command reply
syntax remains governed by the network elements (in addition to the
destination name prefix already required by cmeccmd). The only impact
of EPI isthat the information from the interfaces is provided in amore
efficient and pre-parsed manner. EPIs do not replace APIs. Many tasks
may still be implemented as efficiently using APIs (for example, when a
single streamlined query is required).

The MDM EPI provides programming access to shared libraries for

*  Generic APl Access

— connecting to or disconnecting from a generic API server (Alarm,
Network Model, Host Group Directory Service)

— sending API queries (in ASCII form)

— recelving/skipping API replies (in pre-tokenized ASCII form)
(synchronous and asynchronous)
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22 Chapter 1 Introducing EPIs

extracting/searching replied API records and fields

specialized routines for Alarmé& Status, Network Model and Host
Group Directory access

e Command Access

connecting to or disconnecting from the Command Session servers
connecting to or disconnecting from an OA/Passport Group
sending commands

querying alist of available OAs and Passport Groups

receiving replies, whole or one line at atime (synchronous and
asynchronous)

receiving Passport pre-parsed Passport display command requests
parsing replies (pattern matching and field extraction)

¢ Customer Database

connecting to or disconnecting from the CDB Servers
fetching the information associated with a component name

guerying the database with patterns for the component name, data,
or related component name (synchronous and asynchronous)

receiving query replies

storing (adding or replacing) information associated with a
component name

erasing the database entry associated with a component name

e Rea Time Alarm Collection

querying the spooled data between two date boundaries
specifying pattern-based filters on any alarm attribute
retrieving query replies (alarms) and their attributes

*  Network Reporting System

querying the collected data by node and configuration name
patterns, configuration file names, configuration version (keyed,
dated, or latest)
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Delivery

— gpecifying the component types to be reported

— retrieving query replies (components) and their attributes

— loading and querying the NRS configuration data schema (RDFs)
*  Miscellaneous

— manipulating MDM component names

— accessing MDM contexts

— group style pattern matching

— long integer arithmetic

— setting timer callbacks

With this added functionality, you can use EPIs as the basis for more network
operations automation. You can use EPIsto create scriptsthat react to simple
and complex sets of management events. Thisis accomplished by sending
correcting commands to the network elements or by tracking the event
through logging or alarm injection. You can also use EPIsto help integrate
management data from MDM into umbrella management systems.

The Preside Multiservice Data Manager (MDM) EPI is delivered with the
MDM Base software in three additional shared libraries and two inclusion
modules:

e /opt/Magel l anNVS/ |i b/ 1i bEPI. so:
contains the base EPI (including base, API, Command, Customer
Database, and Miscellaneous interfaces) support and references to the
appropriate MDM libraries.

e /opt/Magel |l anNVS/ |i b/ i bEPIR so:
does similarly for the RTAC and NRS interfaces.

e /opt/Magel l anNVS/ |'i b/ i bEPI Ksh. so
contains the DtK sh EPI support code for the API, Command, Customer
Database, and Miscellaneous interfaces and areferenceto| i bEPI . so.

e /opt/Magel l anNVS/ |i b/1i bEPI KshR. so
does the same for the RTAC and NRS interfaces.
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24 Chapter 1 Introducing EPIs

e /opt/Magel l anNVS/ i b/1i bEPI Tcl . so
contains the Tcl EPI support code for the API, Command, Customer
Database, and Miscellaneous interfaces and areferenceto| i bEPI . so.

e /opt/Magel l anNVS/ i b/1ibEPI Tcl R so
does the same for the RTAC and NRS interfaces.

e /opt/Magel anNVS/ i b/ 1i bEPI Public. so
contains the C/C++ EPI support code for the API, Command, Customer
Database, and Miscellaneousinterfaces and areferencetol i bEPI . so.

e /opt/Magel l anNVS/ |i b/ 1i bEPI PublicR so
does the same for the RTAC and NES interfaces.

e /opt/Magel | anNVS/ |'i b/ nnsepi . ksh
isaKsh source file that loads the EPI built-in routines for the API,
Command, Customer Database, and Miscellaneous interfacesinto a
Korn Shell script (KSH 93 or CDE DeskTop Korn Shell)

e /opt/Magel | anNVS/ | i b/ nnsepi r. ksh
does the same for the RTAC and NRS interfaces

e /opt/Magel | anNVS/ |'i b/ nnsepi . tcl
isaTcl sourcefile that loads the EPI built-in routines for the API,
Command, Customer Database, and Miscellaneous interfaces for
Tcl-based scripts (Tclsh or derived Tcl Shells, version 7.5 and later)

e /opt/Magel |l anNVS/ |i b/ nnsepir.tcl
does the same for the RTAC and NRS interfaces

e /opt/Magel | anNVS/ |i b/ EPI . pm
isaPerl 5 module that loads the EPI built-in routines for the API,
Command, Customer Database, and Miscellaneous interfaces for
Perl-based scripts

e /opt/Magel | anNV5/ | i b/ EPI R. pm
does the same for the RTAC and NRS interfaces

e /opt/Magel | anNVS/ | i b/ EPI Public. h
[ opt/ Magel | anNMS/ |i b/ EPI Publ i c. hxx
are the C/C++ include files exporting the public EPI library types and
functions for the APl, Command, Customer Database, and
Miscellaneous interfaces.
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e /opt/Magel | anNVS/ |'i b/ EPI Publ i cR h
[ opt/ Magel | anNVS/ | i b/ EPI Publ i cR. hxx
do the same for the RTAC and NRS interfaces.

e /opt/Magel | anNVS/ |i b/idl/EPI Base. i dl
/ opt/ Magel | anNVS/ i b/ i dl / EPI Cd. i dI
/ opt/ Magel I anNVS/ I'i b/ i dl / EPI CdCal | back. i dl
/opt/ Magel | anNVS/ |i b/ i dl / EPI Cont ext Cal | back. i dl
[ opt/ Magel | anNVS/ i b/ i dl/EPI API . i dl
[ opt/ Magel | anNVB/ |i b/ i dl / EPI API Cal | back. i dl
these are the CORBA IDLsfor the CORBA EPI interface.

e /opt/Magel | anNVS/ |'i b/idl/cpl uspl us/ EPI APl . hxx
[ opt/ Magel | anNVB/ |i b/ i dl / cpl uspl us/ EPI API Cal | back. hxx
[ opt/ Magel | anNVS/ |i b/ i dl/cpl uspl us/ EPI Base. hxx
[ opt/ Magel | anNVS/ 1i b/idl/cpl uspl us/ EPI Cd. hxx
[ opt/ Magel | anNVS/ |i b/idl/cpl uspl us/ EPI CrdCal | back. hxx
/opt/ Magel | anNMS/ 1i b/ i dl / cpl uspl us/
EPI Cont ext Cal | back. hxx
these are the pre-compiled C++ skeleton interfacesfor the corresponding
CORBA IDLs.

Note: Since each library refersto its depending libraries, only the
required library (for example, libEPIKsh.so or libEPITcl.so) must be
loaded; the dependent libraries are automatically |oaded.

To use MDM EPI routinesin a DtKsh, Tcl, or Perl script, you need to source
any corresponding inclusion modules (for example, nmsepi.ksh, nmsepir.ksh,
nmsepi.tcl, or nmsepir.tcl) with the appropriate language construct (‘. in
DtKsh, sourcein Tcl), or include any appropriate EPI Perl modules (use the
Perl command).

To use the C/C++ EPI routines, you need to compile your program with one
or moreof the EPIPublic.h, EPIPublicR.h, EPIPublic.hxx, or EPIPublicR.hxx
includefilesand link it with the libEPI Public.so or libEPI PublicR.so, or both,
shared libraries. You must also link with the Xt/X11 shared libraries to have
access to its event loop functionality.
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26 Chapter 1 Introducing EPIs

To use the CORBA EPI interface, you need to take the required IDLs and
compile language specific stubs to use in your client implementation (in the
usual manner dictated by the implementation language’'s CORBA interface
capabilities). The servant processes for the EPI interfaces you intend to use
must then be registered into the Orbix object server on the MDM machine
side. The CORBA client can then locate the particular servant it wants (both
Orbix BIND and standard Naming Service identifications are supported) and
start issuing callsto it. The CORBA EPI servants are configured with a per-
client spawning discipline (each client process automatically getsits own
private servant process). If the client process terminates accidentally, the
servant will automatically terminate and release any workstation or network
resources it is holding. The servants do not support any form of persistence
so all context islost between invocations.
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Chapter 2

DtKsh Embedded Programming Interface

This section describes the Embedded Programming Interface (EPI) in the

DeskTop Korn Shell (DtKsh) scripting language and contains the following
information:

“Code conventions’ (page 28)
“Integration methodology” (page 28)
“Interface” (page 29)

“Command usage information” (page 29)
“Base” (page 31)

“Generic API access’ (page 38)
“Specialized API access’ (page 45)
“Command access’ (page 54)

“Customer Database access’ (page 90)
“Real-Time Alarm Collection” (page 96)
“Network Reporting System” (page 102)
“Sample DtKsh scripts’ (page 126)
“Output redirection and piping” (page 134)
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28 Chapter 2 DtKsh Embedded Programming Interface

Code conventions
There are two code conventions used in this chapter:

e\
A back slash (\) indicates that the line of code continues on the next line
space.

s #

A message line that starts with an octothorp (#) is treated as a comment.

Integration methodology

DtK sh scripts are executed by the dtksh (/usr/dt/bin/dtksh in the Solaris CDE
Shell interpreter.

DtKsh, and more generally Korn Shell93, use a simple extension technique.
The only requirement is to invoke the following command in the script:

builtin -f <shared library path> <built-in function \
bindings list...>

where:
<shared library path> istheintegration library.

<built-in function bindings list...> isthelistof namesfor the
new built-in functions to be extracted from this library.

Thebuilt-in command call is performed by an integration module. The DtKsh
EPI extensions are divided into two sets. To accessthe base, API, Command,
Customer Database and Miscelaneous interfaces, DtK sh EPI script must load
the integration module as follows:

[ opt/ Magel | anNM5/ | i b/ nnsepi . ksh

To access the RTAC and NRS interfaces, the script must load the integration
modules as follows:

[ opt/ Magel | anNV5/ | i b/ nnsepi r. ksh
where:

(dot) is the source command.

Both sets of interfaces can be loaded by sourcing the two files.
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Chapter 2 DtKsh Embedded Programming Interface 29

Interface

DtKsh EPI provides the following groups of built-in commands:

Base
Provides mapping to the EPI base routines and utilities aswell as
additional housekeeping routines.

Generic APl Access
Providesaccessto the Generic Application Programming I nterface (API)
commands and replies.

Specialized APl Access

Provides specialized and val ue-added access to specific APl Providers
such asthe Alarm and Status, Network Model, and Host Group Directory
Service (HGDS) APlIs.

Command Access
Provides access to the Preside Multiservice Data Manager (MDM)
command macro capabilities.

Customer Database Access
Provides access to the MDM Customer Database capabilities.

Real-Time Alarm Collection (RTAC)
Provides access to the spooled alarms collected by RTAC.

Networ k Reportinng System (NRS)
Provides access to the network-wide configutation data collected by
NRS.

Command usage information
The following information applies to built-in commands:

help
All commands support a-h (help) option that displays argumentsto a
command

command argument
You need to specify all command arguments in the indicated order.
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30 Chapter 2 DtKsh Embedded Programming Interface

e command output
Some commands support a -out argument that prints the command's
output to the standard output stream. For information on using UNIX
pipes with DtKsh EPI commands, see “Output redirection and piping”

(page 134).

* unnamed and named connections
By default, the connection-oriented commands (APl or Command
Access) operate on asingle unnamed connection. It ispossible, however,
to create concurrent named connections. To do so, specify the connection
name as an argument (- i name) to acommand (except for the
NVSEPI Def aul t APl , NMSEPI Def aul t Cd, NMVSEPI Def aul t Cdb,
NVSEPI Def aul t RTAC, or NMSEPI Def aul t NRS commands).

s error output
Error messages are usually output to the standard error stream. You can
stop output to the standard error stream by using the NM SEPI Set
command.

* return codes
Commands return (as exit codes) one of the following values:

success

error in argument list

default/named interface not created/initialized
default/named interface not connected to server
operation failed

operation timed out

no morereplies

N~ o o b~ 0N P O

attempt to create an exiting interface (name)

These return codes are availabl e through the $? shell variable and the
NVBEPI _RESULT environment variable. These return codes also allow
you to use the commands directly in an if clause.
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Base

Example
i f NVBGVDRAPI Connect -ssel
t hen
# successfully connected
fi

In general, thefirst task in writing DtKsh EPI scriptsisto initialize an
interface. There are special purpose commands to do this, but the Base al'so
provides a general routine;

¢ NMSEPIInit
Initializes the EPI environment. If DtKshisto be used to implement a
graphical user interface, you must invoke the Xtlnitialize command
before using NMBAPI ni t (or its specific APl command version:
NVSAPI | ni t, NVSGVDRAPI I nit, NVBNMVAPIInNit,
NVBHGDSAPI | nit, NMSCndl nit, or NMSCdbl ni t).

* NMSEPITerm
Drops all current APl and command interfaces, and terminates the IPC
environment. Thisis sometimesrequired when another EPI script (which
makes and maintainsits own APl or command interfaces) is reused and
invoked in the same UNIX process. The second script would otherwise
fail because of duplicate server connections.

EPI normally outputs error messages (for example, if the connection to a
server failsto be created) on the standard error stream. You can prevent this
from occurring by using the following command:

e NMSEPISet +err|-err
Controlswhether error messages are output (+er r ) or not output (- err)
to the standard error stream.

APl and Command Access commands usually apply to a default connection
(asingle connection for all APIs, another one for Command Access, and
another one for Customer Database access). When using multiple concurrent
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connections, you can use the following commands to make a specific
command the default and thereby avoid having to specify its name as an
argument in every command:

NM SEPI DefaultAPI [-iname <name>]

NM SEPI DefaultCmd [-iname <name>]

NM SEPI DefaultCdb [-iname <name>]

NM SEPI DefaultRTAC [-iname <name>]

NM SEPI DefaultNRS [-iname <name>]

If it exists, makes the named interface connection the default. If no
interface is named, the original unnamed default interface, if any, is set
to be the default. The last two calls are available only with the EPI
reporting extension (RTAC and NRS interfaces).

Note: Thereisonly one default API interface for all API types (for
example, Alarm and Status, Network Model).

The following Preside Multiservice Data Manager (MDM) utilities are
supported:

NM SEPI ConvertCompld [-out]
[-canon|-disp|-typel-mnem|-epl|
-ep2|-dpn|-switch] <component 1D>
Converts the specified component 1D and returns the result in the
NVSEPI _COVP_I D environment variable and standard output (if - out is
used). The conversions are as follows:

-canon
convertsto canonical API format (for example, PM AM1 PE 1 Pl 1).

-di sp
convertsto display format (for example, PM/AM1 PE/1 PI/1).

-t ype
extracts the module/link type (for example, PM or NL).

-mem
extracts the module mnemonic (for example, AM1).

-epland -ep2
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extract the first and second link endpointsin canonical API format.

-dpn

convertsa DPN-100 OA or a PE/PI/PO component 1D to aform suitable
for commands (<mnemonic> [pe <pe#>|<pi #> [<po #>]]). (For
example, AM111)

-switch
returns the module-level component ID in canonical API format (for
example, PM AM1).

-omi

returns the Preside Multiservice Data Manager (MDM) HP-OpenView
DeskTop compatible component 1D (similar to display format except for
link names).

Examples
NVMBEPI Convert Conpl d -epl “$nyLi nkld”
echo “Endpoint1: $NVSEPI _COWP_I D’

NVBEPI Convert Conpl d -dpn “$nyDPNPort”
NVBCndSendCommrand $nmy QA “ SNVBEPI _COWP_I D enabl e”

*  NMSEPICompareComplds <component | D1> <component | D2>
Compares the two returning component I Ds and returns (instead of the
usual return codes) 0 if they areidentical, <0 if the first component ID
precedes the second, and >0 if the second precedes the first.

Note: Since UNIX shells do not support negative numbers as return
codes, use the NMSEPI _RESULT environment variable to determine the
component ordering.

* NMSEPIConvertTime  [-out] [-stc]

-api|-tostc|-epoch|-unix|-alarm|-pp
[-ftime <for mat>|-offset <nb>
[days]
[<timestring>]

Converts the specified time string and returns the result in the

NVBEPI _OUTPUT_TI ME environment variable and standard output (if

- out isused). Theinput time can be in the following formats:
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API format (YYYY MM DD HH MM SS)

Common Alarm format (YY- M DD HH: MVt SS)

UNIX Epoch (<nunmber of seconds since 1970>)
Passport reply format (YYYY- M DD HH: MML_SS)

The returned time is in the same time frame as the input one. However,
exceptions occur if you specify - st ¢ or if you select the-t ost ¢
conversion. If you specify - st ¢ theinput timeis assumed to bein
Standard Time Coordinates, that is, Greenwich Mean Time (GMT). If
you use- st ¢ and not - t ost ¢, then the output time converts from STC
tolocal workstationtime. If you do not specify theinput time, the current
workstation timeisused and - st ¢ isignored.

The conversions are as follows:
- api
produces the time in API format.

-tostc
produces the time in API format converted to Standard Time
Coordinates.

- epoch
returnsthetime asa UNIX Epoch value (number of seconds since 1970).

-uni x
returns the time as the default time format for the workstation’s
LOCALE (see man -s3c ctinme).

-al arm
returns the time in Common Alarm format.

-pp
returns the time in Passport reply format

-ftine <format>
returnsthe timein the specified format (seeman -s3c strftine, 100
characters maximum).

-of fset <nb> [days]
if days are not specified, returns thetime in API format after applying
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the specified positive or negative offset in seconds, otherwise returnsthe
days

- secsi nday
returns the number of seconds from the previous midnight and the
specified time (or the current time).

-stcof f set

returnsthe number of seconds between thelocal workstation timeandthe
coordinated universal time (UTC) and, if needed, taking daylight savings
time into consideration. The offset is positive going west from UTC
(same as UNIX timezone/altzone).

Example
NVSEPI Convert Ti ne -of fset -7 days
echo “ $NVBEPI _OUTPUT_TI ME’

returns the time 7 days ago, for example:
2000 03 24 17 01 19

NVSEPI Convert Ti me -epoch “2000 03 24 17 01 19“
echo “$NVSEPI _OUTPUT_TI MVE”

returns the same as UNIX epoch, for example:
953935279

NVSEPI ConvertTime -ftine “Time was: %a % % % : %99p" \
“ 953935279
echo “$NVSEPI _QUTPUT_TI ME’

returns the same information using a custom format:
Tinme was: Fri Mar 24 5:01PM

e NMSEPIPatternMatch  [-out] [-g] <pattern> <target>
[<substitute>]

Performs pattern matching of <pattern>with <target>. Specify <pattern>
with grep syntax. You caninclude one\ (\) delimited sub-pattern,
which isreturned if there is amatch instead of the full matched portion.
If you specify <substitute>, the matching sub-string is replaced by
<substitute>. The - g option substitutes all matching sub-strings. The
matched or substituted string isreturned in the NMSEPI _OQUTPUT_MATCH
environment variable (and standard output if - out is used).
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Example
i f NVSEPI PatternMatch “pe \([0-9]*\)down” \
“ $NVSEPI _ QUTPUT_TEXT”
t hen
echo “PE# $NVSEPI _OQUTPUT_MATCH i s down.”

*  NMSEPIGetContext [-out] [-ssel|-user|-ws] <var. name>
NM SEPI SetContext -user |-ws <var. name> <value
Gets or sets an Preside Multiservice Data Manager (MDM) context
variable. The context corresponds to the Service Selection for -ssel, the
current User Session for - user, and the Workstation Wide for - ws.
NVBEPI Get Cont ext setsthe NVBEPI _CTX_VALUE environment
variableto the extracted value (and outputsit to standard output if -out is
used).

Example
NMVSBEPI Get Cont ext -user “DPN_QUI CK_STEP”
echo “Hot context: $NVBEPI _CTX_VALUE’

NMSEPIRegister Contextlnterest [-user |-ws
<callback> <var. names...>]

Binds the specified DtKsh command string, <cal | back>, (typicaly a
function invocation and its arguments) to the specified Preside
Multiservice Data Manager (MDM) Context variables and domain (-
user for the User Session and - ws for Workstation Wide). This
command string will be executed whenever one of the named variable
changes value and the script isin an event loop (NVBEPI Event Loop or
Xt Mai nLoop). Thefollowing environment variables are available to the
callback:

NVSEPI _CB_REASON
is set to CONTEXT.

NVSEPI _CTX_VAR
is set to the the named of the changed variable.

NVSEPI _CTX_VALUE
is set to the new value for the variable.
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Only one such callback can be registered. To deregister the callback, call
this command without any arguments.

Example

function conponent Hot Cont ext {
# react to the hot context selection
# whose conponent nane value is in
# $NWVSEPI _CTX_VALUE

}

NVBEPI Regi st er Cont ext I nt erest -user \
“conponent Hot Cont ext” “ DPN_QUI CK_STEP*

NVSEPI Event Loop

* NMSEPIEventL oop
Initiates an Xt-based event loop for asynchronous message handling.
This command never returns. The processing scripts are then performed
by the callback DtKsh code that is bound to the APl and command
interfaces (see NMSEPI Regi st er Cont ext | nt er est,
NVBAPI Bi ndCal | back, NMSCdBi ndCal | back, and
NVBCdbBi ndCal | back). NMSEPI Event Loop is equivalent to the
Xt Mai nLoop command of DtKsh.

* NMSEPITimer set <msec> <callback>
| clear <timer name>

Thefirst form, set , of this command binds the specified DtKsh
command string, <cal | back>, (typically afunction invocation and its
arguments) to be invoked once in <nsec> milli-seconds when the script
isin an event loop (NVSEPI Event Loop or Xt Mai nLoop). The created
timer isgiven aname returned asthe value of the NVSEPI _TI MER_NAME
environment variable. Thisname can be used in the second form, cl ear,
to cancel the timer. The callback code is invoked with the following
environment variables:

NVSEPI _CB_REASON
issetto TI MER.
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NVSEPI _TI MER_NAMVE
is set to the name of the timer that has expired.

Example
function rescanList {

# re-create the tiner to be called again
NVSEPI Ti ner set $(( 5 * 60 * 1000 )) “rescanList”

}

NVBEPI Ti mer set $(( 5 * 60 * 1000 )) “rescanList”

NVSEPI Event Loop

e NMSEPILongArith [-out] [-u] <integer value> +|-[x|/|%
<integer value>

Performs long integer arithmetic on the values provided (+ addition, -
subtraction, x multiplication (- - * isalso supported but must be escaped
inDtKsh), / division, and %modul o). If - u isused, unsigned arithmetic
isperformed. Theresultsarereturned asastring inthe NVBEPI _RESULT
environment variable and on the standard output stream if - out is
specified. Thisisuseful for Passport command output where you specify
some values as long integers.

Example
NVMBEPI LongArith $currByteCount - $prevByt eCount
echo “Del ta: $NVBSEPI _RESULT”

Generic APl access
These commands provide accessto the Generic API at thesamelevel asif you
were using the Generic API Provider utility, genapi, directly. At thislevel, no
special knowledge of the individual API typesisrequired; all queries can be
handled in a generic way. (For more information, see 241-6001-200 Preside
MDM Application Programming Interface Primer.
Generic API Access commands are used in the following sequence:
1 Initialize an API interface.
2 Connect to the API server.

3 If theserver requiresit, send aREG STER message and wait for itsreply.
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4
5
6

7

Send an API query.
Receive the next reply and extract the needed information.
Disconnect from the API server.

Drop the API interface.

Multiple queriescan beissued, but individual APl interfaceswill handlethese
gueries synchronously, one at atime (except for sieve event notifications). It
is possible, however, to create multiple-named API interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel queries). Note also that asingle API interface can be
reused (disconnected and reconnected to another server).

The same command sequence is used by the Specific API Access areas, but
specialized commands are sometimes added to handl e the particul ar detail s of
an API type. For more information on specialized commands, see
“Specialized APl access’ (page 45).

Generic API Access commands
The following Generic APl Access commands are provided:

NM SAPIInit [-iname <name>] <API dictionary path>

Initializes a Generic API interface using theindicated API dictionary. If
more than one interface is to be used, you should provide aname for it.
This name must be indicated with the - i name option on al commands
targetted at thisinterface (or use NVSEPI Def aul t APl to make it the
default interface).

Note: Specialized API Accessprovidesitsown version of thiscommand,
which hides the detail of the API dictionary path. For more information,
see “ Specialized API access’ (page 45).

NM SAPIDrop -iname <name>
Drops the named API interface to clear up the connection or so it can be
reused.

NM SAPIConnect [-iname <name>] <service name> [<host>]
Connects the default or named interface to the specified API server,
optionally on adifferent Preside Multiservice Data Manager (MDM)
host.
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Example
NVSAPI | nit /opt/ Magel | anNMS/ |i b/ api / GVDR. di ct
i f NMBAPI Connect GVDR | ocal host
t hen
# connection successful

* NMSAPIDisconnect [-iname <name>]
Disconnects the default or named interface from its current APl server.

« NMSAPIRegister  [-iname <name>] <user id> [<password>]
[-attr <attributelines>]
Sends aREG STER message through the default or named interface with
the specified parameters

where:

-attr <APlI attribute |ines> isoneor more API attribute lines
to add to the message (for example, the“ _attr: userCapability E
mdl nj ect ” line needed to register to IMDR with alarm injection
capabilities).

This command is actually a combination call, sinceit will both send the
query and wait for the reply. The return code therefore indicates the
success or failure of the complete REG STER command-reply sequence.

Example
i f NVBAPI Regi ster toto \
-attr “_attr: userCapability E ndlnject”
t hen
# successful register for alarminjection

*  NMSAPISendCommand [-iname <name>] <API query string>
Sends aquery to the default or named interface. The query is specified as
an ASCII string in API syntax.

Example

NMBAPI SendCommand “_cnd: get
_obj _type: network

_obj _id: networklD S conpRoot
_scope: all

_attr_id: all

_filter:conpl D LEFT NI PM
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«  NMSAPIRecvReply [-iname <name>] [-out] [-var <array hame>]
[<timeout>]
Waits for and receives the next reply record from the server. A timeout
can be specified (by default, it waits forever). With atimeout of 0, the
command acts asano-wait poll. If - out isspecified, the received record
is printed on standard output in an API-like format.

If avariable nameis specified with - var, the named variableis set asan
associative array containing the received API fields. For API fields
having an attribute name, the array key is set to:

<API | abel (without the :)> <APl attribute nanme>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Example
Receving a GET command reply for a Network Model node could lead
to the following values:
whi | e NVBAPI RecvReply -var reply
do
#...
# $freply[_obj_type]} is “node”
# ${reply[_obj_id, conpld]} is “PM R78"
# ${reply[_attr,rawState]} is “I NSV’
#...and so on...

Itispossibletolist all thearray keysusing Korn Shell’'s $f ! <vari abl e
name>[ *] } construct.

Thereturn error codeisin NVBEPI _RESULT (5 indicates a timeout
occurred).

«  NMSAPISKkipRestOfReply [-iname <name>]
This combination call waits for and ignores all further replies until the
end of response. If it finds an error record, the NVBEPI _ RECORD TYPE
environment variableis set to ERROR; otherwise it is set to ENDRESP.
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«  NMSAPIGetRecord [-iname <name>] [-out] [-var <array name>]
Extracts the last received record’s (NMSAPI RecvRepl y) record type
(NONE, REG STER, RESPONSE, EVENT, ENDRESP, ERROR, or END). It
places this information in the NMSEPI _RECORD_TYPE environment
variable (and printsit to standard output if - out isused) and resets the
API field list to the beginning for NMSAPI Get Next Fi el d,

NVBAPI Fi ndNext Fi el d, and NMBAPI Fi ndNext At t r (it cantherefore
be called several times to repeatedly scan the field/attribute list).

If avariable nameis specified with - var, the named variableis set asan
associative array containing the received API fields. For API fields
having an attribute name, the array key is set to:

<API | abel (without the :)> <APl attribute nanme>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Itispossibletolist al thearray keysusing Korn Shell’s ${ ! <var i abl e
name>[ *] } construct.

Example
whi | e NVBAPI RecvRepl y
do
NVBAPI Get Recor d
if [ “$NVBEPI _RECORD TYPE" = “ENDRESP" ]
t hen
# got end of response

«  NMSAPIGetNextField [-iname <name>] [-out]
Extracts the next API field from the last received reply. The following
environment variables are set:

NVSEPI _FI ELD_LABEL

isthe API fieldtype (_attr:,_end_resp:,_error:,_end:,
_obj _type:,_obj _id:, user_id:,_capability:,_inv_id:,
_event _type:, _tinme:,or_sieve_id:).

NVSEPI _FI ELD_NAME
isthe API field name element (. ATTR and _OBJ_I D only).
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NVSEPI _FI ELD_TYPE
isthe API field type element (_ATTRand _0BJ_I Donly).

NVSEPI _FI ELD_VALUE
isthe API field value.

Multiple-line attribute block values are returned as asingle multiple-line
value.

If - out isused, thefield isprinted in an API-like format on standard
output. Thereturn error codeisin NVBEPI _RESULT (6 indicatesthereare
no more fields).

Example
NMVBAPI Get Recor d

whi | e NVBAPI Get Next Fi el d
do
if [ “$NVSEPI _FIELD LABEL” = “ _attr:” \
-a “$NVSEPI _FI ELD NAME" = “tinme” ]
t hen
echo “Tinme is: $NVSEPI _FlI ELD VALUE”

* NMSAPIFindNextField [-iname <name>] [-out] <label>
Locates and returns the next API line of the type specified by <I abel >
(attr:, _end_resp:,_error:,_end:,_obj_type:, obj _id:,
_user_id:, _capability:, _inv_id:, _event_type:, _tinme:,or
_sieve_id:)fromthe API field list of the last received API reply. The
environment variables are set as for NVSAPI Fi ndNext Fi el d. If - out
isused, thefield is printed in an API-like format (but without the label)
on standard output. The return error code isin NMSEPI _RESULT (6
indicatesthere are no morefields). The previous example can be rewritten
asfollows:

NVBAPI Cet Recor d
whil e NVBAPI Fi ndNextField “_attr:”

do
if [ “SNVSEPI _FI ELD NAMVE" = “tinme” ]
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t hen
echo “Tinme is: $NVSEPI _FlI ELD VALUE”

«  NMSAPIFindNextAttr [-iname <name>] [-out] <attr. name>
Locates and returnsthe next named attribute from the API field list of the
last received API reply. The environment variables are set as for
NVBAPI Fi ndNext Fi el d. If - out isused, thefield'svalueisprinted on
standard output. Thereturn error codeisin NVBEPI _RESULT (6 indicates
there are no more fields). The previous example can be rewritten as
follows:

Example
NMVBAPI Get Recor d

i f NVBAPI Fi ndNext Attr “tinme”
t hen
echo “Tinme is: $NVSEPI _FI ELD VALUFE"

«  NMSAPIBindCallback [-iname <name>] <callback command>
Binds the specified DtK sh command string (typically a function
invocation and its arguments) to the APl interface. This command string
will be executed whenever anew message isreceived from the server for
thisinterface and the script isin an event loop (NVSEPI Event Loop or
Xt Mai nLoop). The following environment variables are available to the
callback:

NVBEPI _ | NAME
isthe API interface name of the callback.

NVSEPI _CB_REASON
is the reason for the callback (LOST_CONNECTI ON, ERROR, EVENT, or
RESPONSE).

NVSEPI _ RECORD_TYPE
isthereturned record (API record type or ALARMIf the received record is
an Alarm, or RAWSTATE if it isa Raw State).

NVSBEPI _ALARM SEVERI TY, NWVSEPI _ALARM EVENT,
NVSBEPI _ALARM FAULT, NVSEPI _ALARM TI ME,
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NVSEPI _ALARM COMPI D, NVBEPI _ALARM OPDATA
arethe specia aarm fields

NVSEPI _ALARM TI ME, NWVSEPI _ALARM COWPI D,
NVSEPI _RAW STATE
arethe alarm fields if a Raw State Change record is received

NVSEPI _API _SI EVEI D
isthe source Sieve ID for the received message, if any

In addition, the post-Recv functions (i.e., NMSAPI Get Recor d,

NVBAPI Get Next Fi el d) can be used in the context of this callback to
extract other API fields and attributes from the received reply. The event
loop islaunched with NMSEPI Event Loop and never returns. Aswell, the
DtKshXt I ni ti al i ze command must becalled beforeusing any DtKsh
EPI initialization routines.

Example
function mycb {
# ...Process the reply...

}

# ... launch conmands and create sieves ...
NVSAPI Bi ndCal | back mycb

NVSEPI Event Loop # never returns

Specialized APl access

This section describes additional commands as well as value-added versions
of the Generic APl Access commands that are built to interact with specific
APIs and their features.

Alarm and Status APl access
Thisareaadds commandsto interact with the Alarm and Status APl inamore
practical way. In addition to a number or combination calls (for example, to
createan alarm sieve or toinject alarms), it al so supports automatic extraction
of the major alarm attributes to support most forms of network automation.
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Alarm and Status APl Access commands
The following Alarm and Status APl Access commands are provided:

NM SGMDRAPIInit [-iname <name>]

This simplified form of the NMSEPI | ni t command initializes an API
interface to the Alarm and Status API server (GMDR). If multiple API
interfaces are to be used, specify anamein the command invocations for
thisinterface. This name must be indicated with the - i name option on
all commands targetted at this interface (or use NVSEPI Def aul t API to
make it the default interface).

NM SGMDRAPI Connect [-iname <name>] [-ssel | <host>]
Connectsto the Service Selected GVDR server (if - ssel isspecified), the
specified location (<host >), or the local host (by default).

Example
NVSGVDRAPI I nit -inanme toto
i f NVBGVDRAPI Connect -iname toto -ssel
t hen
# we're connected

NM SGMDRAPICreateAlarmSieve [-iname <name>] [-all]
[-attr <alarm event filters
and attributes...>]
This combination call creates asimplified alarm sieve and waits for the
creation reply. The return code al so indicates whether the creation was
successful or not. By default, this sieve only extracts the major alarm
attributes (conpl d, t i e, severity, event, f aul t Code, and
oper at or Dat a) of al of the received alarms. However, if - al | is
specified, al of the attributes are extracted. You can add event filter
(“_attr: eventFilter SS <attribute> <operator> <type>
<val ue>") and specific attribute extraction (“ _attr: eventinfo S
<attri but e>") parametersin APl syntax, using the- at t r option and
its values (note that each value may be multiple-lined).
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Example
i f NVBGVDRAPI Cr eat eAl ar nSi eve -attr \
“_attr: eventFilter SS event EQ E SET” \
“ _attr: eventlinfo S coment Data”
t hen
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NMSGVDRAPI RecvAl ar m(with the EVENT
record type).

Each Alarm & Status API sieveisgiven auniqueidentification (the Sieve
ID) which can be used in callbacks to identify the origin of the received
event. The Sieve ID of the newly created sieve is returned as the
NVBEPI _API _SI EVEI D environment variable.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

*  NMSGMDRAPIRecvAlarm [-iname <name>] [-out]
[-var <array name>] [<timeout>]
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the major alarm fields in their own
environment variables (if the reply isthe result of an alarm get or
notification). The following environment variables are set:

NVSEPI _RECORD TYPE:
isthe API record type.

NVSEPI _ ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.

NVSEPI _ ALARM FAULT
isthe fault code.
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NVSEPI _ALARM TI ME
isthe alarm time.

NVSEPI _ ALARM COWPI D
is the component ID.

NVSEPI _ ALARM OPDATA
is the operator data.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Status API Reference Guide. The other
attributes, if any were specified, can be extracted with the

NVBAPI Get Recor d, NMSAPI Get Next Fi el d,

NVBAPI Fi ndNext Fi el d, and NMSAPI Fi ndNext At t r commands. The
return error codeisin NMSEPI _RESULT (5 indicates atimeout occurred).

Example
NVSGVDRAPI Cr eat eAl ar nSi eve -attr \
“_attr: eventFilter SS event EQ E SET”

i f NVBGVDRAPI RecVvAl arm

t hen
if [ “$NVBEPI _RECORD TYPE"™ = “EVENT” \
-a “$NVSEPI _ALARM SEVERI TY” = “critical” ]
t hen

# handle the critical alarm

If - out isused, thedefault alarm fields are printed on the standard output
stream as a sequence of at least six lines (for theseveri ty, event,
f aul t Code, ti me, conpl d, and oper at or Dat a respectively).

If avariable nameis specified with - var, the named variableis set asan
associative array containing the received API fields. For API fields
having an attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple valuesin the reply, these values are
concatenated in the array value with carriage returns as separators.
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Note: Some lines may be empty if the corresponding field is not present.
Also, oper at or Dat a can consist of more than oneline.

*  NMSGMDRAPIFormatAlarm [-iname <name>] [-out]

[ter selnormal|[full]
This command produces the last received alarm (from
NVBAPI RecvRepl y, NVSGVDRAPI RecvAl ar mor from acallback) inthe
Preside M ultiservice Data Manager (MDM) Common Alarm Format (as
used in the Alarm Display and Component Information Viewer tools).
Thealarm can beformattedin either t er se (oneling), nor mal (includes
Operator Data) or f ul | (al information) formats, the default isf ul | .
The NVBEPI _ALARM DI SPLAY environment variableis set to the
resulting string.

If - out isused, theresulting string is also printed on the standard output
stream.

« NMSGMDRAPIInjectAlarm  [-iname <name>] <comp |D>
<event> <severity> <fault code>
<noetification | D> <comment>
[-time<time>]

[-attr <other attributes...>]
Sends an Alarm Injection command with the following specified
parameters:

comp ID
is the component ID.

event
isthe alarm event (set | cl ear | nessage).

severity
isthe severity of the alarm (war ni ng| mi nor | maj or | cri tical |
cl eared|indeterm nate).

fault code
isthe fault code in AAAACCCC format.

notification ID
is the sequence number (if O or an empty string, a unique value will be

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



50 Chapter 2 DtKsh Embedded Programming Interface

provided).

comrent
is the comment data string.

Aswell, atime can be specifiedusing-ti ne (inyyyy mnmdd hh mm
ss format), and other attributes can be specified using - at t r and its
values (asoneor more“ _attr: <nane> <type> <val ue>" per
string). Unspecified attributes take default values (see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide).

Note: Thisisnot acombination call sincethe command does not wait for
the server’s reply, which must then be explicitly received or ignored.

Example
NVSGVDRAPI | nj ect Al arm “ MYRTR WEST3” “set” \
maj or A0000001 23\
“The router does not reply.” \
-attr “_block: _attr operatorData S
Try: 12, Timeout: 5, IP: 33.24.1.1
_end_bl ock:”
NMBAPI Ski pRest O Repl y

e NMSGMDRAPICreateRawStateSieve [-iname <name>]

[-attr <event filters...>]
This combination call createsasimplified raw state change sieve and
waits for the creation reply. The return code also indicates whether the
creation was successful or not. By default, this sieve only extracts the
conpl d, ti me, and r awSt at e attributes. It is possible to add an event
filter (“ _attr: eventFilter SS <attribute> <operator>
<t ype> <val ue>")withthe- at t r option and itsvalues(notethat each
value may be multiple-lined).
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Example
i f NVBGVDRAPI Cr eat eRawst at eSi eve -attr \
“_attr: eventFilter SS rawState EQ E OOS”
t hen
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NVSGVDRAPI RecvRawst at e (using the
EVENT record type).

Each Alarm & Status API sieveisgiven auniqueidentification (the Sieve
ID) which can be used in callbacks to identify the origin of the received
event. The Sieve ID of the newly created sieve is returned as the
NVBEPI _API _SI EVEI D environment variable.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

* NMSGMDRAPIRecvRawState  [-iname <name>] [-out]
[-var <array name>]
[<timeout>]
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the raw state change fieldsin their
own environment variables (if the reply is the result of anode get or
notification). The following environment variables are set:

NVSEPI _ RECORD_TYPE
isthe API record type.

NVSEPI _ALARM TI ME
is the notification time.

NVSEPI _ALARM COMPI D
isits component ID.
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NVSEPI _RAW STATE
isits raw state value.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide.

Example
NVSGVDRAPI Cr eat eRawsSt at eSi eve -attr \
“_attr: eventFilter SS rawState EQ E OCS”

i f NVSGVDRAPI RecvRawst at e
t hen
if [ “$NVBSEPI _RECORD TYPE" = “EVENT” ]
t hen
# handl e the out-of-service conponent

If - out isused, the raw state fields are printed on the standard output
stream as a sequence of three lines (for ther awsSt at e, t i e, and
conpl d respectively). The return error codeisin NVSEPI _RESULT (5
indicates a timeout occurred).

If avariable nameis specified with - var, the named variableis set asan
associative array containing the received API fields. For API fields
having an attribute name, the array key is set to:

<API | abel (without the :)> <APl attribute nanme>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Network Model APl access
The Network Model (NM) API access allowsyou to initialize an API
interface to the server and connect the interface to the host.

Network Model APl Access commands
The Network Model (NM) API Access provides two additional commands:

e NMSNMAPIInit [-iname <name>]
Initializes an API interface to the NM Server. If multiple APl interfaces
are to be used, specify anamein the command invocations for this
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interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NMSEPI Def aul t APl to
make it the default interface).

NM SNM API Connect [-iname <name>] [-ssel | <host>]
Connects theinterface to the Service Selected NM Server host (- ssel ),
or the named host, or the local host (by default).

Example
NVBNMAPI | ni t
i f NVBNMAPI Connect bcars561
t hen
# we're connected

Various Generic APl Access commands can be used to send queries and
receive their replies.

Host Group Directory Service APl access
The Host Group Directory Service (HGDS) API Accessallowsyou to extract
data on the Passport Group configuration of Preside Multiservice Data
Manager (MDM). Some value-added and combination calls are added to the
Generic API Provider along with automatic extraction of the Passport
Member information.

HGDS API Access commands
The following HGDS API Access commands are provided:

NM SHGDSAPI I nit [-iname <name>]

Initializes an API interface to the Host Group Directory Server. If
multiple API interfaces are to be used, specify a name in the command
invocations for this interface. This name must be indicated with the

- i name option on all commands targeted at this interface (or use
NVSEPI Def aul t API to make it the default interface).

NM SHGDSAPI Connect [-iname <name>] [-ssel|[<host>]
Connects the interface to the Service Selected HGDS (- ssel ), the
named host, or the local host (by default).

Example
NVSHGDSAPI | nit -i name hgds
i f NMBHGDSAPI Connect -inane hgds -ssel
t hen
# we’' re connected
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e NMSHGDSAPISendQuery [-iname<name>]

-group [<group nhame>]

| -member [<member name>]

| -child <group name>

| -parent <member name>
Sends an HGDS API query. Use - gr oup to retrieve the named Passport
Group (or all of them if no name isindicated), - menber for the named
Passport module (or all of them if no nameisindicated), - chi | d for the
Passport host in the named group, or - par ent for the groups containing
the named host.

*  NMSHGDSAPIRecvReply [-iname <name>] [-out] [<timeout>]
Enhances NVBAPI RecvRepl y to automatically extract the Passport host
information, if itispresent. Thefollowing environment variablesare set::

NVSEPI _ RECORD_TYPE
isthe reply record type.

NVSEPI _HGDS_NAMVE
is the Passport host or group name.

NVSEPI _HGDS | PADDR
is the Passport host |P address (if applicable).

Thereturn error codeisin NVBEPI _RESULT (5 indicates a timeout

occurred).
Example:
i f NVBHGDSAPI SendQuery -iname hgds -child “$grp”
t hen
whi | e NMSHGDSAPI RecvRepl y -inane hgds
do
i f ping $NVSEPI _HGDS_| PADDR
t hen

# Passport is reachable
Command access

Likethe cncend utility, Command Access allows scripts to connect to

Passport Groups and DPN-100 OAs (the command route), to send commands
to the modulesthey contain, and to receive the replies. Command A ccessalso
provides several utility commandsto assist with the parsing and identification
of the command output. Command Access commands further communicate
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with the Command Session servers (CMCFUN and CM) that correspond to
the current DI SPLAY environment variable (for example, for ascript that uses
the session serversin the current Preside Multiservice Data Manager (MDM)
User Session and potentially usesits current group and OA connectionsinthe
command console).

For stand-alone (for example, CRON) or specific macros (for example, using
Passport provisioning mode), it may be necessary to create a private
Command Session for the execution of the script. Command Access provides
the NMsCmdSessi on comand to start (and stop) a session. (For a description
of crewr ap and how to use it to write macros, see 241-6001-301 Preside
MDM Customization Administrator Guide).

Command Access commands are used in the following sequence:
1 Initialize acommand interface.
Connect to the Command Session server (CMCFUN).
Connect to one or more Passport Group(s) or OA(S), if necessary.

2
3
4 Send acommand to a node in the connected groups and OASs.
5

Receive the command replies, either asasingle string or oneline at a
time.

6 UseDtKsh or the provided commands to analyze the reply.
7  Disconnect from the command server.
8 Drop the command interface.

Multiple commands can be sent to the nodes, but individual command
interfaces will handle these commands synchronously, one at atime. It is
possible, however, to create multiple named command interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel commands).

Command Access commands
The following Command Access commands are provided:

e NMSCmdSession [-display <DISPLAY>] start|stop
[-dpn <M DM host>] [-pp <M DM host>]
[-idle <timeout>]
Starts (st ar t ) or stops (st op) a private command session for the
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specified <DI SPLAY> name (must be a unique value workstation-wide
for private sessions). Thisis equivalent to spawning the following
command in the background:

/ bi n/ env DI SPLAY=<DI SPLAY> \
[ opt/ Magel | anNMS/ bi n/ | oop
-delay 3\
/opt/ Magel | anNMB/ bin/icm\; \
[ opt/ Magel | anNMS/ bi n/ cncfun

Sincel oop is used, the session terminates automatically within 30
seconds if the script that has spawned it terminates without stopping it
(be careful of middle shell processes). See 241-6001-301 Preside MDM
Customization Administrator Guide for more information on thel oop
utility.

The calling script waits for two to three seconds after invoking this
command (or performs whatever operations it wants to) before
attempting to connect to the session to let the session serversinitialize
themselves properly.

If one of - dpn and/ or - pp is specified, the matching service selection
isapplied to the new session so that the corresponding servers are used
instead of the current workstation service selection. See

NVBCrd Set Ser vi ceSel ect i on to change the session’s service
selection.

If -i dl e isspecified with anon-zero value, the time (in minutes) is
passed to cmcfun which self-terminates automatically if the specified
time elapses with no command activity. This ensures that device
connection resources arefreed if not used for an extended period of time.
The next timethe session is used, the required group connection needsto
be re-created.

Example

# start a private command session and wait for it
# to initialize

NMSCrrdSessi on -di spl ay nysession. $$ \

|| exit 1
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sleep 3
# initialize an connect the command interface
# with -display mysession. $$ (see bel ow)

*  NMSCmdInit [-iname <name>]
Initializes a command interface. If you use multiple interfaces at the
sametime, specify anamein the command invocationsfor thisinterface.
This name must be indicated with the - i name option on al commands
targeted at thisinterface (or use NVSEPI Def aul t Cnd to make it the
default interface).

*  NMSCmdDrop -iname <name>
Drops the named command interface (frees allocated resources).

*  NMSCmdConnect [-iname <name>] [-display <DISPLAY >]
Connects the interface to the current Command Session servers (for
interactive scripts used within a Preside Multiservice Data Manager
(MDM) User Session or as an argument to ccwr ap) or the servers that
correspond to the specified DI SPLAY variable for a previously started
alternate Command Session server set.

Example
NVSCrrd | ni t
i f NVBCndConnect -display nysession. $$
t hen
# we’'re connected

e NMSCmdDisconnect [-iname <name>]
Disconnects the interface from the session servers. The interface may be
reconnected to the servers from the same session or to servers from
another session.

*  NMSCmdSetServiceSelection [-iname <name>]

[-dpn <M DM hostname>]

[-pp <M DM hostname>]
Controls the Service Selection settings for the Command Session that
thisinterface is connected to. - dpn specifiesthe MDM host name for
DPN Network Access. - pp specifiesthe MDM host name for Passport
Network Access.
This command is similar to using the Service Selection tool on the same
session as the Session Servers. If other users (or programs/scripts) are
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using that session, then they will also be impacted by this change. The
Command Interface must be connected, see NMSCndConnect ) for this
function to work.

*  NMSCmdSendConnect [-iname <name>] OA|GROUP <route>
<name> <passwor d>
Sends a connect request to the indicated route using the specified
authentication information. If an error isfound, the error text isthe value
of the NMSEPI _ OUTPUT_TEXT environment variable.

Note: Connecting to an already connected route resultsin an error, even
though the route is available. Send a““ command to the route to verify
if aconnectionisalready established. If the connection does not exist, the
reply indicates an error.

Example
NVSCnrdSendConmmrand ny QA ““
NVSCdSki pRest OfF Repl y '\
|| NVMBCndSendConnect QA nyOA nyCap aglsw2
if [ $NVSEPI _RESULT = 0 ]
then
# we’'re connected to the route

Note: If the script isto be invoked from the Preside Multiservice Data
Manager (MDM) Command Console, you can use
“$CMC_CURRENT_ROUTE” (with the quotes as indicated) here and in
NVBCnd SendCommand to indicate the current Command Console route.

«  NMSCmdSendDisconnect [-iname <name>] <route>
Disconnects the interface from the named route.

*  NMSCmdSendCommand [-iname <name>] <route> <command>
Sends a command to a node through the specified connected route. The
name of the destination nodeistypically the first token of the command.

Example
i f NVMsCndSendConmand nyOA “R78 d”
t hen

# command sent
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Note: The special command routes of the Command Console ($ for
macro access, @ for the SNMP Command Framework, and * for the
Passport wild-card group) can all be used as routes from EPI though,
obvioudly, thereis no need to first connect to them.

Note: Be careful when specifying, in the node command, special
characters (for example, * or ?) which may be interpreted and
substituted by DtKsh. You should quote the command string as awhole.

«  NMSCmdRecvFullReply [-iname <name>] [-out]
Waitsfor and receivesthe complete reply to the previous node command.
Thereplied text isavailable in the NVBEPI _ QUTPUT_TEXT environment
variable (and printed to the standard output if - out s used).

Example
NVSCnrdSendConmmand nyQA “R78 d”
i f NVMSCndRecvFul | Reply
t hen
echo “$NVBEPI _OQUTPUT_TEXT” | grep “pe”

«  NMSCmdRecvNextLine[-iname <name>] [-out] [<timeout>]
Waits for and receives the next line of the last reply of the issued node
command. A timeout can be specified (by default, it waits forever). With
atimeout of 0, the command acts as a no-wait poll. The replied text is
available in the NVBEPI _OUTPUT_TEXT environment variable (and is
printed to the standard output if - out isused). The return error codeis
inNVSEPI _RESULT (5 indicatesatimeout occurred; 6 indicatesthereare
no more lines). The previous example can be rewritten as follows:

Example
NVSCndSendCommand nyQA “r78 d”
whi | e NVBCrdRecvNext Li ne
do
if [[ “$NVBEPI _OUTPUT _TEXT" = *pe* ]]
t hen
echo “$NVBEPI _OUTPUT_TEXT”

*  NMSCmdRecvNextChunk [-iname <name>] [-out] [<timeout>]
Waits for and receives the next chunk of the last reply of the issued node
command. A chunk ismost efficiently processed by EPI and may contain
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multiple lines of text (it can even end in the middle of aline). A timeout
can be specified (by default, it waits forever). With atimeout of 0, the
command acts as ano-wait poll. Thereplied text is availablein the
NVSEPI _ QUTPUT_TEXT environment variable (and is printed to the
standard output if - out isused). Thereturn error codeisin

NVBEPI _RESULT (5 indicates atimeout occurred; 6 indicates there are
no more lines). The previous example can be rewritten as follows:

Example
NVSCnrdSendCommand nyQA “r78 d”
whi | e NVSCnmdRecvNext Chunk
do
if [[ “$NMSEPI _OUTPUT_TEXT" = *pe* ]]
t hen
echo “$NVSEPI _OUTPUT_TEXT”

«  NMSCmdSkipRestOfReply [-iname <name>]
This combination call waits for and ignores all replies until the end of
response.

e NMSCmdGetNumColumns [-iname <name>]
Returns the number of blank (space or tab) separated columnsin the
previously received reply line (NVSCndRecvNext Li ne). The column
count isreturned by the routine instead of an error code aswell asin the
NVBEPI _NUM_COLUMNS environment variable.

e NMSCmdGetColumn [<-iname <name>] [-out] <column>
[...] [<target>]

Without <t ar get >, returnsthe indicated blank (space or tab) separated
column of the previoudly received reply line (NVSCndRecvNext Li ne)
asthe NMSEPI _ OUTPUT_COLUMN environment variable (and is printed to
the standard output if - out isused). If ‘. .. " isspecified, al of the
remaining columns starting at the given column are returned (blank
separated). Column indexes start at 1.

Example
NVSCrdSendConmmand nyPassp “ppl d fruni/ 101"
whi | e NMBCndRecvNext Li ne
do
NVBCrrdGet Col utm 1
at t =" $NVSEPI _QUTPUT_COLUMN'
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NVBCndGet Col utm 3 ...
val =* $NVSEPI _ QUTPUT_COLUMN'
if [ “$att” = “operational State” ]
t hen
echo “State: $val”

If <t ar get > isspecified, thiscommand al so checks whether the column
has the same contents as the target and returns accordingly.

Example
NVSCrdSendCommrand nyPassp “ppl d fruni/101”
whi | e NMSCmdRecvNext Li ne
do
i f NMSCndGet Col um 1 “operational State”
t hen
NMSCrrd Get Col uim 3 . ..
echo “State: $NVSEPI _OUTPUT_COLUWN';

e NMSCmdPatternMatch [-iname <name>] [-out] [-g]
<pattern> [<substitute>]
Thisisthe functionality of NMSEPI Pat t er nvat ch applied to the last
received command response (full, line, or chunk).

Example
NVSCmdSendCommrand nyQA “dir”
whi | e NMSCmdRecvNext Li ne
do
i f NVMSCndPatternMatch “. *pe. *”
t hen
echo “$NVSEPI _OUTPUT_TEXT”

«  NMSCmdSendDestRequest [-iname <name>][OA|GROUP|ALL]
This special utility command requestsalist of all OA or Passport Group
(or both) types of available routes. It correspondstothecncend | st
command.

*  NMSCmdRecvNextDest [-iname <name>] [-out] [<timeout>]
Waits for and receives the next reply to a NMSCnd SendDest Request
command. The reply is returned with the following environment
variables:
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NVSEPI _OUTPUT_TEXT
isthe full reply text line.

NVSEPI _DEST_NAME
is the route name.

NVSEPI _DEST_TYPE
is the route type (OA or GROUP)

NVSEPI _DEST_STATE
is the route connection state (CONN, AUTH, or -).

Thereturn error codeisin NVBEPI _RESULT (5 indicates a timeout
occurred; 6 indicates the end of response).

Example
NVSCrdSendDest Request GROUP
whi | e NMSCndRecvNext Dest

do
NVSCnd Get Col unm 2
if [ “$NVSEPI _OUTPUT_COLUMN' = “CONN' ]
t hen

# route is avail able

«  NMSCmdBindCallback [-iname <name>] [-chunk|-ppcomp]
<callback command>

Binds the specified DtK sh command string (typically a function
invocation with its arguments) to the command interface. Thiscommand
string is executed whenever a new line (default) of reply, a new chunk
(- chunk) of reply, or a new Passport component (- ppconp) reply is
received from the server for thisinterface. The following environment
variables are available to the callback:

NVBEPI _ | NAME
isthe callback command interface name.

NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
RESPONSE or FLOW CALLBACK)
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NVSEPI _OUTPUT_TEXT
isthe next line (default) or chunk (- chunk mode) of output from the
command.

NVSEPI _PPCOWPI D
is the the component 1D of the next Passport component (- ppconp
mode).

The text manipulation commands previously described

( NMBCOmdGet NunCol unms, NMSCndGet Col unm, and

NVBCrdPat t er nvat ch) are also availablein the context of the callback
in line and chunk mode. In Passport component mode, use

NVSCd Get PPConpl D, NMBSCndReset PPCompAttrs,

NVBCndGet Fi r st PPConpAt tr, NVSCndGet Next PPConpAt tr, and
NVBCMDFi ndNext PPConpAt t r to extract the Passport component
information. The event loop is launched with NMSEPI Event Loop and
never returns. Aswell, theDtKsh Xt | ni ti al i ze must be called before
using any DtKsh EPI initialization routines. The return error code isin
NVBEPI _RESULT (6 indicates the end of response).

Example
function nycb {

# ...Process the reply...
}

NVSCrdSendCommrand nyQA “r72 q serv”
NVSCndBi ndCal | back mycb

NVBEPI Event Loop # never returns

*  NMSCmdRecvNextPPComp [-iname <name>] [-out]
[-var <var name>] [<timeout>]

NVBCndRecvNext PPConp isaform of NMSCndRecvFul | Repl y that
waits for and receives the next Passport component reply to the previous
command (i.e. theresult of al i st or di spl ay command). The name of
the received component is available in the NVSEPI _ PPCOVPI D
environment variable (and printed to the standard output if - out isused)
and any error message is available in the NVSEPI _ OUTPUT_TEXT
environment variable.
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Note: Make sure you always specify the - not ab (no tabular output)
option when sending a Passport CA S display command with wildcardsif
this command is to be used to extract the replies.

The NVBCnd Get PPConpl D, NMBCnd Get Next PPConpAt t r, and
NVBSCndFi ndNext PPConpAt t r commands can then be used to extract
the replied component information. In addition, if avariableis specified
with the- var option, the named variable is set as an associative array
whose elements are the individual component attribute values. The
element key isthe returned attribute name. If the attibute is alist, vector
or array, the first index is added to the key with a coma as separator (for
example, ${ r ep[ pkt Fr om f ByPri o, ep0] }). For two dimensional
arrays, the entry is created with the attribute name as key and the column
titleasvalue. Another entry iscreated with“<at t ri but e name>, <r ow
title>" askey and thelist of column labels as value. The remaining
entriesfor thisattribute have “<at t ri but e nanme>, <r ow | abel >” as
index and the list of corresponding columns as values. Finaly, the entry
key can also be one of the following special values; Message, contains
any message emitted by Passport not part of of an attribute value (i.e.
error messages), Conpl D, isthe returned component’s name.

Itispossibletolist al thearray keysusing Korn Shell’s${! <vari abl e
name>[ *]} construct.

Example
NVSCrdSendCommand nyGroup |\
“TOTO di spl ay shelf card/* utilization”
whi | e NMBCmdRecvNext PPConp -var reply
do
echo “Card: $NVSEPI _PPCOWI D’
echo “Average CPU:. $f{reply[cpultil Avg]}”

Other examples, using a display of the Mbdul e- Vcs and Passport
Shel f - Car d components, are:
# Sinple attribute:

$freply[cpultil]} ... “5 %
# SET val ue

${reply[highPriorityPacket Sizes]} ..

“16 32 64 128 256..."

# Vector val ues

241-6001-211 14.3RSUP



Chapter 2 DtKsh Embedded Programming Interface 65

${reply[menoryUsage, fastRany} = “0 kbyte”

#... and so on ...
# 2-D array val ues
${reply[wi ndowSi ze]} ... “throughputd ass”
${repl y[wi ndowSi ze, packet Si ze]} ...
“01234...7
${reply[wi ndowSi ze, 16]} ... “4 4 4 4 4 ..."
#... and so on ...
# error
${reply[Message]} ... * Conponent is disabled.”
${reply[l ocal MsgBl ockCapacity]} ... “? kbyte”

*  NMSCmdGetPPCompl D [-iname <name>] [-out] [-var <var name>]
NVSCrd Get PPConpl D extracts the name of the last received Passport
component in the NMSEPI _PPCOVPI D environment variable. If - out is
specified, the name is also output on the standard output stream . If an
associative array variable name is specified with - var, the array isalso
filled with the component’s attributes as described for the
NVBCrdRecvNext PPConp command. Finaly, thelist of Passport
component attribute is reset to the beginning for the
NVBCndGet Next PPConpAt t r and NVSCndFi ndNext PPConpAt t r
commands.

Example

whi | e NMBCrdRecvNext PPConp -iname alt -var reply
do

NVSCndGet PPConpl D -i nane al t

echo “ Conmponent: $NVBSEPI _PPCOWPI D’

e NMSCmdGetNextPPCompAttr [-iname <name>] [-out]
NVBCndGet Next PPConpAt t r extracts the next attribute from the last
received Passport component. The attribute name (and index, see the
discussion on the associative array in NMBCndRecvNext PPConp) is
returned as the NVSEPI _ PPATTR_NAME and its value as the
NVSEPI _PPATTR_VALUE environment variables. If - out is specified,
both values are also output on the standard output stream with a space as
separator.
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Example

whi | e NVBCrdGet Next PPConpAttr

do
echo “Attribute: $NVSEPI _PPATTR_NAME"
echo “Val ue: $NVSEPI _PPATTR_VALUE"

«  NMSCmdFindNextPPCompALttr -iname <name>] [-out]
<attribute name>

NVBSCndFi ndNext PPConpAt t r - extracts the next attribute from the last
received Passport component whose name (in index, see the discussion
on the associative array in NMSCndRecvNext PPConp) matches the
specified value. The attribute name/index is returned asthe
NVBSEPI _PPATTR_NAME and its value as the NVBEPI _ PPATTR_VALUE
environment variables. If - out is specified, both values are also output
on the standard output stream with a space as separator.

Example

i f NVMSCndFi ndNext PPConpAttr “bytesSent”

t hen
NVBEPI LongArith $prev - $NVSEPI _PPATTR_VALUE
echo “Del ta: $NVSEPI _RESULT"
prev=$NVBEPI _PPATTR_VALUE

*  NMSCmdDoCommandFile [-iname<name>] [-out]
[-tracel:[C][R][E][X]]] [-test]
[-cb] [-bestEffort] [-avl <var name>]
[<var>=<value> ...] <dest> <file path>
NM SCmdDoCommandFlow [-iname <name>] [-out]
[-tracel:[C][R][E][X]]] [-test]
[-cb] [-bestEffort] [-avl <var name>]
[<var>=<value> ..]
<dest> <command flow>
These calls support the synchronous execution (commands and replies)
of command flows from the file identified by <f i | ePat h> or the string
identified by <commandFl ow>. A command flow isasequence of device
commands (one per line) to be executed as one. Thefile may be specified

asaformal path (starting with*/’,*.” or*..’, or ‘~" whichis
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automatically substituted to the user’s HOVE account), or as arelative
path in which case the file is automatically searched for; first, in $HOVE/
Magel | anNVS/ <f i | e pat h>,then/ opt / Magel | anNMS/ cf g/ <fil e
pat h>, and finally / opt / Magel | anNVS/ 1 i b/ <fil e pat h>.

All commands are executed through the named destination (if empty --
“*--, the destination must be prefixed to every device command in the
flow). The execution of the flow terminates at the first failure unless
-best Ef fort isspecified. Variable substitution on each command in
the flow is supported with the associative array named with - avl asthe
source of the variable name-value pairs. Additional (or overriding)
variable assignments can be specified with <var >=<val ue> arguments.

The flow may produce some output text and numerical results available
asthe NMSEPI _OUTPUT_TEXT and NVSEPI _RESULT environment
variables respectively. The output text is produced from the flow using
the @RI NT directive (see below). If - t r ace is specified, the executed
device commands are al so added to the output text. This output text
contains a#* prefix for plain commands and #? for conditional
commandsfollowed by their output and a#? END, #? FAI LED, #* END,
or #* FAl LEDtoindicatethe end of of the corresponding command. The
output result is produced from the flow by the @XI T directive or the
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NVSCrdTer mi nat eCommandFl ow command in callback mode (see
below). You can control specific tracing by using the following optional
modifiers:

C traces only the executed plain commands. Control construct
commands (@W TCH, @-OREACHPP, ...) are not traced.

R traces only the plain command responses (&l so excludes
control constructs).

E traces only error responses from plain commands (also
excludes control construct commands).

X traces control construct commands and responses.

You can specify one or more modifier |ettersfollowing acolon. You can
also control tracing from the flow itself by using the @GrRACE construct.

The output processing command (NMSCndGet NunCol umms,
NVBCrd Get Col unm, and NVBCndPat t er nvat ch) can also be used to
examine the output.

If - cb is specified, the output text is not returned in the

NVBEPI _QUTPUT_TEXT variable. Instead, the callback bound to the
command interface by NMSCmdBi ndCal | back isinvoked for each line
of output (including the @RI NT and #? and #* comments) whereitis
available in the usual manner (with reason RESPONSE). From the
callback, it is possible to force the termination of the flow execution by
invoking the NMSCnd Ter mi nat eCommandFl ow command with the
desired numerical result (asif @XI T had been reached in thefile).

Note that in callback mode, even though the output is returned line by
line through the bound callback, the execution of the flow is still
synchronous and no other EPI actions will be performed until the flow
execution has completed. In other words, the flow/file execution function
will not return until the flow execution is complete during which the
bound callback will be invoked for each output line. Once the flow
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execution completes, the bound callback is called with reason ENDRESP
on success or ERROR on failures, unless the execution was explicitly
terminated with NMSCnd Ter ni nat eConmandFl ow.

If -t est isspecified, the command flow/fileis executed in test mode as
described |ater.

Command flows consist of alist of device commands with, optionally,
substitution variablesidentified by adollar sign‘$’ (to specify aplain $,
escapeitas‘\ $'). For example, the following Passport command setsthe
conmi t t edl nf or mat i onRat e of aFrameRelay DLCI (read as one
line):

$name set FrUni/$fruni Dici/$dlci Sp\

conmi ttedl nformati onRate $cir

A flow containing such aline should be executed with an attribute-value
associative array containing at least:

typeset -A avl

avl [ nane] =NODER16
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avl [fruni]=120
avl [dl ci ] =25
avl [ cir] =56000

Other forms of substitution variable specification include;

${ <vari abl e name>}

$! <vari abl e name>, or
${! <vari abl e nane>}

${<vari abl e nanme>: -
<default val ue>}

$%

$98%

same as without the brackets.

(strict substitution) When used in
device commands (does not apply to
the special directives below), the
command will be skipped (silently not
executed) if the specified variable has
no associated value or is empty. Note:
Thisformisonly available in actua
device commands.

If the specified variable has no
associated value or is empty,
substitutes the specified default value
instead.

Thisspecid internal variable holdsthe
contents of the last executed @W TCH
command or the value of the matched
\ (\) subpattern of the last executed
@ase command (see below)

Thisspecia internal variable holdsthe
pattern-matched contents (whole or
sub-pattern) of the last executed @ F
command (see below).
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$? This variable contains the numerical
result of the last issued macro (@Q) or
flow (@ NCLUDE/@RUN).

${<vari abl e This represents an associative array

name>[ <i ndex>] } value in the Flow language itself (not

to be mistaken by array valuesin the
scripting language). Such values can
be directly set (@ET, @EFI NE,

@ OCAL) or provided by specialized
commands (@-OREACHPP,

@sPLI TCOVP, @5PLI T). When used,
both the variable name and the index
can also be substituted variables (for
example, ${array[ $i ]} inaloop
that incrementsthevalueof $i ). The!
and : - constructs also apply to the
array entry (for example,

${array[ $i]: -0} defining 0 asthe
default value for the entry).

Command flows also support special processing directives as indicated
in the following table:

@RI NT <string> appends the specified text (after
variable substitution) to the command
output (NVSEPI _OUTPUT_TEXT).

@ ORNVAT same as @RI NT but for amulti-line
<multi-line string...> piece of text.

@ND

@XI T [ <code>] terminates the flow’s execution with

the specified result code

(NVBEPI _RESULT). If no @XI T
directive is executed, the flow will
have itsresult set to 0 on successor 4
if the flow was terminated by afailed
command.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



72 Chapter 2 DtKsh Embedded Programming Interface

@RETURN [ <code>]

@RY [ <conmand>]

@RI TI CAL [ <command>] or
@RI T [ <commuand>]

@RACE [ <command>]

like @XI T but wheninvoked froman
included file (see @ NCLUDE), only
terminates the execution of the
included fileand returnsto the calling
flowffile. If used fromwithin amacro
or included/run flow, the return value
is available asthe $? variable from
the calling flow.

executesthe command and ignoresits
possible failure, even if -

best Ef f or t wasnot specified. If the
command is omitted, setsthe current
operating mode for subsequent
commands asif - best Ef f ort had
been specified. Other modifiers
(@RACE/@IOTRACE, @ OG @N0LOG)
may also be specified.

executesthe command and terminates
theflow if the command fails, even if
- best Ef f ort was specified. If the
command is omitted, setsthe current
operating mode to critical for
subsequent commands. Other
modifiers (@ RACE/@NOTRACE,
@.OGF@IOLOG) may al so be specified.

traces thiscommand, evenif -t r ace
is not specified. If the command is
omitted, setsthe current operating
modeto trace (asif - t r ace had been
specified) for subsequent commands.
Other modifiers (@RY/@CRI Tl CAL,
@ OGF@I0OLOG) may a so be specified.
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@NOTRACE [ <command>] does not trace this command, even if
-t r ace is specified. If the command
is omitted, sets the current operating
mode to no-trace for the subsequent
commands. Other modifiers (@RY/
@RI Tl CAL, @ OG@IOLOG) may
also be specified.

@OG [ <command>] logsthiscommand aslong asalogfile
has been defined
(NMBCmdQpenConmandLog or
@OGFI LE). If the command is
omitted, setsthe current operating
mode to logging. Other modifiers
(@'RY/@RI TI CAL, @'RACE/
@\NOTRACE) may also be specified.

@NOLOG [ <command>] does not log this command, even if
logging was enabled. If the command
is omitted, sets the current operating
mode to no-logging for the
subsequent commands. Other
modifiers (@GrRY/@CRI Tl CAL,

@ RACE/@\OTRACE) may also be
specified.

@OGFILE [[+] <log file controlscommand logging (see

pat h>] ] NMVBCmdOpenConmmandLog). Without
arguments, thisisequivalent to @ OG.
If thelog fileisidentified, the issued
commands are logged to it from this
point on (unless modified by
@NOLOG). If thefile path is prefixed
with the plus (+) sign, the logs are
appended to thefileif it exists (else
thefile is overwritten with the new

logs).
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@F <var.> [==|!=
<patterns>]

or

@F <var.> <|>| <=| >=
<val ue

<comands>

[ @LSE

<comuands>

o]

@END

@OR <var> <fronr <to>
[ <i ncrenent >]
or
@OR <var> I N
<t oken list>
<commands>
@=ND
or
@OR <var > KEYS
<array nane>
<commands>

@ND

evaluates the specified variable
expressions and executes the first
command block if it finds that it
matches one (==) or does not match
any (! =) of the patterns, first form, or
compares (numeric or string, as
appropriate), the second form, to the
specified value. Otherwise, the
command block following the @LSE
directiveisexecuted, if any. If just the
variable expression is specified, the
testispositiveif theexpanded valueis
not empty. If the test was a pattern
matching one, the value of the sub-
patternisavailable asthe $%8%internal
variable.

executes the command block
repeatedly, in the first form, while
incrementing the named (<var >)
numerical variable in the AVL from
<f r on® to <t 0> in jumps of

<i ncr ermrent > (defaultsto 1), or in
the second form, iterating the variable
acrossthe list of blank separated
tokens. Thevariable ($<var >) can be
used in the command block. Theloop
can be terminated prematurely by
calling the @REAK command from
within the command block. Loops
can be nested. The third form allows
the variable to scan the existing
indicies of the named associative
array (for example, the Passport
attribute values from @ OREACHPP).
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@ OREACHPP <var > executes the specified Passport list
<Passport command, and then iterates over the
l'ist/display returned component names, assigning
command> its name to the named variable and
<commands>

executing the command block. The
@ND loop can be terminated prematurely
by calling the @BREAK command
from within the command block.
L oops can be nested. If the Passport
command was a display one, the
extracted attribute values are also
available as the entries of an
associative array of the same name as
the specified variable. They are
provided in the same way asfrom the
NVSCndRecvNext PPConp function.
If wild-cards are used, make sure you
specify the -notab display command

option.
@OREACHLN <var > executes the specified command, and
<conmand> then iterates over the returned output
<conmands> line by line, assigning each oneto the

named variable and executing the
command block. The loop can be
terminated prematurely by calling the
@BREAK command from within the
command block. Loops can be nested.

@BREAK invoked from within a @-OR/
@ OREACHPP/ @ OREACHLN
@\H LE/ @\HI LDOloop construct, it
terminates the enclosing loop
prematurely. In other situations, it
acts like @RETURN with no return
code.

@N\D
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@ZONTI NUE

@B <t ext >

invoked from within a @-Or/
@-OREACHPP/ @-OREACHLN

@\H LE/ @\HI LDOloop construct.
This command causes the |oop to
immediately iterate to the next cycle.
Like @REAK, the following loop-
code is not executed but unlike
@BREAK, the loop is hot abandoned.

if the Flow isrunning in callback
mode (- cb option), the callback is
invoked with the specified text asthe
output text

(NVBEPI _OQUTPUT_TEXT). The
callback reason

(NVBEPI _CB_REASON) isthen set to
FLOW CALLBACK. The callback can
interpret thistext as convened and, in
reply, set or reset AVL variables with
NVSCndSet FI owCBAVL before
returning so the flow can use the
results. This may be used to query
another system or a user for avalue
needed in the flow processing
(Wizzard).
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@W TCH <test command>  executes the test command and
@CASE [ <patterns>] executes the commands following the
<commands> first @ASE whose patterns match the
"' output of the test command (the
L(:@gAmSmEnEj:Eat terns>] optional commandsthgt follow the
A @W TCH before thefirst @CASE are
@END aways executed). Only one @CASE
block in the @W TCH construct is
executed. @W TCH blocks can be
nested. Patterns are specified in
GREP format witha'| ’ separating
aternatives. If no patternis specified,
the @CASE block accepts any output.
The @W TCH command is traced to
ouput, if enabled, as:
#? <test conmand>
<command output...>
#? END
(If the command could not be
executed, the last line will be #?
FAI LED instead).
The @ASE patterns may contain one
subexpression (\ (\) ), each of whose
matched valueis available in the
following code as the $%substitution
variable. The usual modifiers (@rry/
@RI Tl CAL, @ RACE/@NOTRACE,

@Q.OF@IOLOG) can be specified after
the @W TCH.
@W TCHVAL <val ue expr. > Thisconstruct behaves much like
@ASE [ <patterns>] @W TCH but instead of getting its

<commands> pattern match target value from a

device command output, that valueis

[ @ASE [ <pat ter ns>] directly specified as a parameter.

<commands>
S
@=ND
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@\H LE <var. >

==| 1 =] <| >| <=| >=
<patterns/

val ue>]

<commuands>

@END

@ NCLUDE <file path>

or

@RUN <fil e path>

repeatedly executes the command
block aslong asthe text (same as
@ F) succeeds. The loop can be
broken prematurely by invoking
@BREAK.

The named file isincluded and
processed as though its contentswere
part of the current flow.Variable
definitions (@EFI NE) performed in
thefile invoked by @ NCLUDE apply
to the calling flow. Variable
definitions performed in the file
invoked by @RUN are ignored upon
return. If thefileisidentified asa
relative path, the standard Preside
Multiservice Data Manager (MDM)
search path applies (see above). If the
file cannot be read, the flow’s
execution terminates unless

-best Ef f ort was specified or the
@RY prefix isused. The usual
modifiers (@GRY/@CRI Tl CAL,

@ RACE/@\OTRACE, @ 0G/@0LOG)
can be specified before @ NCLUDE/
@RUN.
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@MKCRO <nane> defines a new macro that can be
[<parameters...>] executed later with @Q @ FDOY
<code text> @\ LEDO. The macro can begivena
number of positional argument names
to be provided when executed (the
last specified parameter name getsall
the remaining arguments passed).
These parameter names have local
scopeto the macro (asif defined with
@ QOCAL). The macro can be
recursive. Just like @ NCLUDE/@RUN,
it can be terminated by GRETURN
which specifies areturn code
available as the $? variable to the
caller. Variables defined/set by the
macro have the same scope as the
caller unless defined with @ OCAL.
Macros must be defined before they
areused. Themacrosthemselveshave
global scope and can be redefined.

@ENDVACRO

@0 <nacro nane> invokes the named defined macro.

[ <arguments...>] The specified argumentsare assigned
(local scope to the macro) to the
macro’s parameter names -- the name
gets the left over arguments). The
@RETURNed value from the macro is
available asthe $? interna variable.
The usual modifiers (@RY/

@RI Tl CAL, @ RACE/@NOTRACE,
@ OF@OLOG) can be specified
before @o.
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@ FDO <nmmcr o nane>
[ <argunents...>]
<command>

[ @LSE

<commands>
o]
@=ND

@MW LEDO <nmacro namnme>
[ <argunents...>]
<commands>

@ND

@EFI NE <nane> <val ue>

merges the functionality of the @ F
and @O0 constructs. Executes the
macro asfor @Othen performs either
the first command block if the macro
returnsa 0 result, else performsthe
second (@L SE) command block if
any. The usual modifiers (@'RY/
@RI Tl CAL, @ RACE/@\OTRACE,

@ OF@OLOG) can be specified after
the @ FDO.

merges the functionality of the

@\HI LE and @O constructs.
Repeatedly executes the macro asfor
@O then the command block as long
asthemacro returnsa 0 result. The
usual modifiers (@RY/@CRI Tl CAL,
@ RACE/@IOTRACE, @ OG/@OLOG)
can be specified after the @\HI LEDO.
Aswith @\HI LE, the loop can be
broken with @REAK invoked in the
command block.

defines or redefines a variable name.
The new valueis available in the
current command block and the
blocksit invokes, notably for
included files. For example, if a
@EFI NE isinvoked in a @CASE
block, the modified value appliesto
the commandsin that block but notin
the commands that follow the

@W TCH construct for that @CASE.
Similarly, @EFI NEsusedinincluded
files have no effect on the calling
command block.
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@INDEFI NE <nane> Contrary to @EFI NE, @ET, and
@.OCAL, undefines the named
variable. All matching associative
array values are also undefined. To
undefine asingle entry in the array,
specify its full name (for example,
@JNDEFI NE <ar r ay>[ <i ndex>] ).

@OCAL <nane> [<val ue>] Like @EFI NE but the new variable
haslocal scope (it will not replace nor
existinthecaller’sscope, for example
when used from within a macro or
included flow). The local scope also
applies to associative arrays by that
name. Thisisuseful when defining
macros that need variables for which
you do not want to override existing

values.
@SET <nane> <val uel> like @EFI NE but sets the variable to
[+ -1*1/194~  theresult of the numerical expression
<val ue2>] (+,-,*, 1, %-- remainder). The ~

operator performs a pattern match
using the second value as a GREP
style pattern pattern list (| separated).
The variable is set to the matching
portion or to nothing. If the pattern
containsa\ (\) delineated sub-
pattern, it isthat matching sub-pattern
that is used as the new value. If only
the name and first value are specified,
the effect is the same as @XEFI NE.
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@PLI T[ (<separators>)]  Thistokenizesthe specified string.
<array name>  Theindividual tokensare assigned to
<string> indexed elements of the named

associative array (starting at 1). The
actual variable'svaueis the number
of resulting tokens. By default,
tokenization is done on blanks.
Alternatively, the separator characters
can be provided between brackets.
For example, the following will print
theindividual applicationsina
Passport AVL, one per line:
@BPLI T(, \t\n) app $avl
@ORi 1 $app

@RI NT ${app[ $i]}
@END
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@5PLI TCOWP <array nane> analyzesthe specified component ID
<conponent | B> and provides the results in the named
associative array. The following
exampl esare based on the component
EM/TOTO LP/2 Ds1/0.
$<array> the component ID in
API format (EM
TOTO LP2DS10)
H<array>[_MOD]}
the module name
(TOTO)
${<array>[_SUB]}
the subcomponent
portion (minus first
level) (LP/2 DS1/0)
${<array>[_PAR]}
the parent subcomp
portion (minus last
level) (EM/TOTO
LP/2)
${<array>[<category>]}
the relative instance
vaue for that level
(EM -> TOTO,
LP->2,DS1->0)

@WI T <nb seconds> blocking wait for the specified
number of seconds.
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@\SK <nane>
[:E:1]:9]
[/validation
patterns/]
[ =<defaul t val ue>]
<prompt string>
@CASK <nane> :
[:E:1]:9]
[/validation
patterns/]
[ =<defaul t val ue>]
<prompt string>

asksyou (standardinput) for thevalue
of the named variable using the
specified string as a prompt. The
expected type of the value can be
specified as one of thefollowing for a
plain string:

: E for astring token enumeration

: | for aninteger

. S (the default)

You can use a pattern between two
forward slashes (//) or vertical bars
(1) . Specify the pattern so that EPI
validates the entered value and
prompts if thereis no match. For
enumeration, the pattern is a blank/
comaseparated list of wordsto match
(for example, / on of f/). For
integers, the pattern is a blank/coma
separated list of numeric values or
ranges (for example, / 1, 3, 5, 10-
15, 20/ ). For strings (default) the
pattern is an extended GREP style
patternlistwith | betweenalternative
patterns (for example, / . * Ds1\/
.*|.* E1\/.*/ --Theforward/ in
the pattern is escaped with asingle
backwards\ soitisnotincluded as
the end of the pattern). If you specify
adefault value, thisvalueis set to the
variableif you enter nothing (carriage
return only). If you do not specify a
default value, you are prompted when
you enter an empty string.

@CASK (conditional ask) is similar to
@\SK except that it does not prompt
if the variable already has a non-
empty value.
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# <conmment > comment line.

<devi ce command> actual device command, optionally
with embedded variables ($ prefix)
invoked after substitution. If the
command fails, the flow execution
terminates (no - best Ef f ort nor
@Ry prefix).
The command is traced to ouput, if
enabled, as:
#* <devi ce command>
<command output...>
#* END
(If the command indicated an error,
thelast line will be#? FAI LED
instead)

Note: Notethat @RY, @RI TI CAL, @ RACE, and @NOTRACE can be
combined. They can also be used with the @ NCLUDE directive. Also, the
command specified with @W TCH can also start with @G'RACE or

@NOTRACE.

Example
Assuming afile (examp.tmpl) containing:

# Frame Rel ay QOCS exanpl e
@W TCH $nanme | FrUni/$fruni D ci/$dl ci
@ASE f ai | ed| ERROR
@RI NT $nanme FrUni/$fruni D ci/$dl ci does not exist!
@EXIT 1
@CASE
$nane set FrUni/$fruni Dici/$dlci Sp cir $cir
$nane set FrUni/$fruni Dici/$dlci Sp bc $bc
$name set FrUni/$fruni Dici/$dlci Sp be $be
@F $lm
$nane set FrUni/$fruni Lm procedures $Im
$nanme set FrUni/$fruni Lm side $Imside
@END
@END

This flow can be executed with:
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if ! NVMBCrdDoCommandFil e -avl avl “*” exanp.tnpl
t hen

print “Failed!!!\n$NVSEPI _OUTPUT_TEXT”

exit 1
fi

If, instead, the contents of thefileabove are stored/builtin ashell variable
(for example, FLOW STRI NG), the flow can then be executed with the
following (note the quotes around the $FLOW STRI NG specification to
avoid the shell from absorbing the carriage returns between commands):

if I NMBCndDoConmandFl ow -avl avl “*” “$FLOW STRI NG’
t hen

print “Failed! !!\n$NVSEPI _OUTPUT_TEXT"

exit 1
fi

Example
The following are small examples of flow code usage:

# determne the Passport version and save it
# for later use
@W TCH $nane d software avl
@CASE base_ \ ([™ ,1*\)
# $%contains the last \(\) match (the base version)
@RI NT Passport version : $%
@XEFI NE ppversion $%
# set variables accordingly (Tm subconponent
# introduced?)
@F $ppversion == . *| CB. *
@EFI NE tm Tm
@ELSE
@EFI NE tm
@END
@END

# use the variabl e defined above and set the

# pl paraneter to a default value if not set

$name set Atm f/$atm Vcc/ $vpci Ved $tmtxTdp 1\
${ pl: - 64000}
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# create multiple DS1 channels with @OR

@OR chan 0 24
$nanme add Lp/ $l p DS1/ $ds1l Chan/ $chan
$nanme Lp/ $l p DS1/ $ds1l Chan/ $chan tineslots $chan
# run a secondary flowto create a FrUni
# for each channel (the flow has access to
# the current AVL including the $chan vari abl e)
@RUN addFr Uni

@END

CAUTION

DoEPI Tenpl at e

The DoEPI Template helps you use and invoke command
flows by handling scripting aspects. You only need to
create the required flow text. The utility handles
everything else, including the Passport configuration pre
and post-amble for the configuration flows.

See “DoEPI Template Utility” (page 607) for the
description of the DoEPI Template utility.

Test Mode
To test command files/flows without executing them, for example,while
developing complex configuration templates, you can invoke the
command with the -t est option. This allows you to test the variable
substitution, the @W TCH/@CASE pattern matching and the general
execution flow of the commands with or without actually executing
them. In test mode, commands to be excuted are traced to the standard
error stream (after variable substitution and prefixed by its line number)
then aprompt usually asksfor confirmation if it should be executed. The
prompt depends on the command being executed:

@OR <vari abl e nane> <fronk <to> [<i ncrenent>]
or
@OR <variable nane> I N <token |ist>
on each iteration, the prompt offers to execute the command block or
not::
> Confirm command bl ock execution? ([y]|n]q)>

If g isanswered, the flow’s execution isterminated as though an @XI T
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directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, theloop’s
execution isterminated as though a @REAK directive had been
encountered.

@W TCH <t est command>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered, the command is
executed asnormal. If n isanswered (the default), you are then prompted
for the output the command would have produced in order to test the
@CASE pattern matching:

> Command reply? (end with @@ >
The output should be terminated with a line containing only the @@
characters. If you do not want to test the pattern matching, enter @@ and
you will be prompted for confirmation of the match for each executed
@CASE directives.

@CASE [ <patterns>]
the prompt indicates if the pattern matching would succeed:

> Mat ches, confirm command bl ock execution?
(Lyllnla)>
or fail:

> Does not match, execute command bl ock anyways?
(yl[n]la)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ASE pattern would not
match and the next @ASE isblock, if any, istried instead.

@F <variable> [==|!= <patterns>]
the prompt indicates if the test succeeds:
> Test succeeded, confirmconmrand bl ock execution?
(Lyllnlag)>
or fails:
> Test failed, execute conmand bl ock anyways?

(yl[nlla)>
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offering to execute the following command block or not.

If g isanswered, the flow’s execution is terminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ F test failed and the
@LSE isbhlock, if any, istried instead. If this block is executed, the
@LSE block, if any, will be ignored.

@ELSE
the prompt offers to execute the following block:

> Confirm command bl ock execution? ([y]|n]q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, the command
block is skipped until the corresponding @ND construct.

@ NCLUDE <conmmand file>, or
@RUN <conmand fil e>
the prompt offers to confirm the execution of thefile:

> I nclude/Run the file? ([y]|n]q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
command fileis executed as normal. If n isanswered, the command file
is not included.

<devi ce conmand>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed as normal. If n is answered (the default) the command is not
executed and the next command is tried. The behavior isthe same for
commands prefixed with @RACE, @GNOTRACE, @RY, and @RI TI CAL.

@RI NT <string>

@XI T [ <code>]

@EFI NE <nane> <val ue>

@END

The command is echoed as is without further prompts.
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e NMSCmdSetFlowCBAVL [-iname <name>]
<var name> <value> ...
called within acallback (NMSCmdBi ndCal | back). Invokethiscommand
from a command flow executing (NMSCrrd DoConmandFi | e or
NVSCrrd DoConmrandFl ow) by the @B construct. The callback can then
inform the flow of the results by setting or resetting some variable
assignments. You can specify multiple variable name/value pairs.

«  NMSCmdOpenCommandL og [-iname <name>]

[-append]

<log file path>
Opens the specified file and logs all commands executed with
NVBCd Send Commaind, including those issued by a command flow or
file. Each device command executed by the flow islogged, not only the
flow’s execution. If you specify - append, the commands are appended
tothefileif it exists. By default thefileis overwritten. The format of the
log alowsitsreplay asacommand flow or asinput to thecnccnd utility.
The commands arelogged from the modul e on, no group name, and with
all variables substituted for flow commands). Note that logging can also
be controlled from the flow itself through the @ OG and @ OGFI LE
constructs.

¢ NMSCmdCloseCommandL og [-iname <name>]
Stops command logging and closes the log file opened by
NVSCnd OpenConmmrandLog.

Customer Database access

The Customer Database access capabilities or EPI allow you to query and
modify the contents of the Customer Databases managed by Preside
Multiservice Data Manager (MDM). The Customer Databases are controlled
by servers(cdbser ver ) and can be accessed through the Customer Database
tool (GUI). Customer Databases can also be accessed by the cdbext r act
and cdbner ge utilities, which are more suited for bulk extraction and
population. EPI provides more programmability of the database’s contents.
For example, by using EPI you can receive an alarm feed from GMDR and
extract the matching customer information from the database. You can then
use thisinformation to generate a trouble ticket to an external system.

Customer Database Access commands are used in the following sequence:

1 Initidize aCdb interface.
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6
7

Connect to the Cdb server for the appropriate database.
Send Fetch, Store, or Erase commands.

Send Query commands and receive the matching replies either
synchronously with the RecvReply command or asynchronously by
binding a script callback to the Cdb interface.

Use DtKsh or the provided commands to analyze the Fetch and Query
replies.

Disconnect from the Cdb server.

Drop the Cdb interface.

The Customer Database server issynchronousin that aCdbinterface can only
perform one Fetch, Query, Store and Erase command at once. The Fetch,
Store, and Erase commands are synchronous in that they always wait for the
reply. The Fetch command al so provides the matching information on return
(similar to anon-wild card Query followed by a RecvReply command).

Customer Database Access commands
The following Customer Database Access commands are provided:

NM SCdbl nit [-iname <name>]

Initializes a Customer Database interface. If you use multiple interfaces
at the same time, specify a name in the command invocations for this
interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NMSEPI Def aul t Cdb to
make it the default interface).

NM SCdbDrop -iname <name>
Drops the specified Customer Database interface (frees alocated
resources).

NM SCdbConnect [-iname <name>] <CDB name>

[<CDB server host>]
Connects the interface to the CDB server for the indicated database and
host (defaults to “localhost”).

Example
NVBCdbl ni t
i f NMBCdbConnect East Cust DB bcar se88
t hen
# we're connected
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 NMSCdbDisconnect [-iname <name>]
Disconnects the interface from the CDB server. The interface may then
be reconnected to another server.

*  NMSCdbFetch [-iname <name>] [-out] [-hier] <component | D>
Queries the Customer Database for information on the specified
component. Typically, the component hame is specified in canonical
format (see NMSEPI Conver t Conpl d). The command blocks and waits
for thereply. Thereply isreturned as environment variables and, if - out
is specified, on standard output. If - hi er is specified and no match is
found, the routinel ooksfor matching dataon the parent components. The
NVBEPI _CDB_COWVPI Dis aso set to the component 1D on which the
match was found. With - hi er, both the canonical and display format of
the component |1Ds are searched

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOWVPI D
is the associated component ID, if any; otherwise an empty string

NVSEPI _CDB_DATA
isthe associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, the matching reply is output with the following
format (matchesthe output and input to thecdbext r act and cdbner ge
utilities):

<source:3>;<date:8>;<component 1D:65>;<related component
ID:46>;<data length:4>;<data: variable>\n
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Example
i f NVBCdbFetch “EM TOTO FRUNI 45"
t hen

print “Data: $NVSEPI _CDB_DATA’

If - out isspecified, the command produces the following output (the
text is split with *\' for readability):

EPI ; 19980508; EM TOTO FRUNI 45 \

; FRAD AP34 \

;0024;dient \
Nunber: AP0002345

*  NMSCdbQuery [-iname<name>]

-comp <component |D pattern>

| rel <component ID pattern>

| -data <data pattern>
Queries the Customer Database for information matching the specified
grep-style pattern (see NVBEPI Pat t er nvat ch on page 35). Only one
pattern can be specified to match the entry’s component name (- conp),
associated component name (- r el ), or data (- dat a). The command
immediately returns. The returned replies must be extracted
synchronously with NMCdbRecvRepl y or asynchronously through a
script callback bound to the interface with NMSCdbBi ndCal | back.

Example
i f NVBCdbQuery -conp “EM TOTO FRUNI . *”
t hen

# query sent successfully

* NMSCdbRecvReply [-iname <name>] [-out] [<timeout>]
Waits for and receives the next Query reply record from the CDB server.
A timeout can be specified (by default, it waits forever). With atimeout
of 0, the command acts as a no-wait poll. If - out is specified, the
received record is printed on standard output. The return error codeisin
NVBEPI _RESULT (5 indicates atimeout occurred). The following
environment variables are set:

NVSEPI _CDB_COWPI D
is the component ID.
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NVSEPI _CDB_RELCOMPI D
is the associated component ID, if any; otherwise an empty string.

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD

NVSEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, the matching reply is output with the same format as
the NMSCdbFet ch command.

NVSCdbRecvRepl y can be called for each reply and will return O (also
in NMSEPI _RESULT) to indicate success. It will return 6 to indicate that
no more replies are available. Further calls, aswell ascallswhen thereis
no active Query command, will return an error indication.

Example

NVSCdbQuery -data “Client Nunber: AP.*”

whi | e NMBCdbRecvRepl y

do
print “Conponent: $NVSEPI _CDB_COWPI D’
print “Updat ed: $NVSEPI _CDB_DATE”
print “Data: $NVSEPI _CDB_DATA’

* NMSCdbBindCallback [-iname <name>] <callback command>
Binds the specified DtK sh command string (typically a function
invocation with itsarguments) to the Cdb interface. This command string
will be executed whenever a Query command reply is received from the
server for thisinterface. The following environment variables are
available to the callback:

NVBEPI _ | NAME
isthe API interface name of the callback.

NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
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RESPONSE).

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOWVPI D
is the associated component ID, if any, an empty string otherwise

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

Example
function mycb {

# ...Process the reply...
}

NVSCdbQuery -data “AP. *”
NVMSCdbBi ndCal | back mycb

NVSEPI Event Loop # never returns

e NMSCdbStore [-iname<name>] <component | D> <data>

[-rel <related component 1 D>]

[-date <dateasYYYYMMDD>]

[-source <source as SSS>]
Storesthe specified information in the Customer Database. Typically, the
component name is specified in canonical format (see
NVSEPI Conver t Conpl d). The information is added, or replaces that
already associated with the component. The component name and data
must be specified. An associated component name (-r el ), a date stamp
(- dat e, defaults to the current date), and a 3-character source code (-
sour ce, defaultsto EPI ) can also be specified. The command is
synchronous sinceit blocks and waits for the reply from the CDB server.
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Example
i f NMSCdbSt ore “EM TOTO FRUNI 43" “C i ent Nunber: DP542
Contact: (613) 763-2211)" -rel “FRAD 213" -source “GCG
t hen

# data is now stored

*  NMSCdbErase [-iname <name>] <component | D>
Discards theinformation associated with the specified component in the
Customer Database. Typically, the component name is specified in
canonical format (see NVSEPI Conver t Conpl d). The command is
synchronous sinceit blocks and waits for the reply from the CDB server.

Example
i f NVMBCdbErase “EM TOTO FRUNI 52~
t hen

# data is now erased

Real-Time Alarm Collection
The Real-Time Alarm Collection (RTAC) capabilities of EPI let you query
the matching alarms to produce historical alarm reports. RTAC uses the
rtaccol server to spool the alarms it retrieves from the GMDR server to the
workstation files, one file per day (based on the alarm time stamp). With the
EPI RTAC interface, you can query the spooled alarms between two date-time
boundaries. You can also specify filters for any alarm attributeby using
GREP-style patterns. The matching alarms are retrieved and their attributes
are provided in the same way as with the Alarm& Status specialized API
interface.

Use RTAC Access commands in the following sequence:

1 Initidize an RTAC interface.

2 Start aquery by specifying its date/time boundaries and attribute-value
filters.

3 Fetch the matching alarms.
4 For each fetched alarm, extract the desired attributes and process them.

5 Drop the RTAC interface (usually not done).
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The RTAC interface is synchronous because an interface can only perform
one query at atime and the Fetch command is blocking. You can, however,
[imit the amount of time and the number of alarms the Fetch command scans
for a polling/round-robin form of multi-tasking.

You cannot use the RTAC interface remotely. You must use the RTAC
interface on the same machine that stores (or NFS mounts) the RTAC spool
files. The spool files are located using the RTAC. cf g configuration file. For
details, see Real timealarm collection tool (rtaccol) in 241-6001-310 Preside
MDM Server Reference Guide.

RTAC Access commands
The following RTAC Access commands are available:

NM SRTACI nit [-iname <name>]

Initializes an RTAC interface. If you use multiple interfaces at the same
time, specify aname in the command invocations for thisinterface. This
name must be indicated with the - i nane option on all commands
targeted at thisinterface (or use NVSEPI Def aul t RTAC to makeit the
default interface).

NM SRTACDrop -iname <name>
Drops the specified RTAC interface (frees all ocated resources).

NM SRTACStartQuery [-iname <name>]

<start date/time> <end date/time>

[-filter <attribute name> <pattern> .. ]
Initiates an RTAC query for the alarms within the specified start and end
date/time. Only alarmswhose attributes match the specified filterswill be
returned. The start time can be specified asadate (“yyyy nm dd”), date
andtime (“yyyy nm dd hh nm ss”), asthe special values“0000 00
00" or “ANY” meaning the oldest available alarm, and asthe special value
“NOW meaning the current (workstation) date and time. Similarly, the
end date/time can be specified asadate (“yyyy nm dd”), date and time
(“yyyy mm dd hh mm ss”), asthe special values“9999 99 99” or
“ANY” meaning the latest alarm available, or asthe special value “NOW ,
meaning the current (workstation) date and time.
Thefilter attribute names are the same as those provided through the
Alarm and Status API. For details, see 241-6001-203 Preside MDM
Alarmand Status API Reference Guide. Thefilter values are specified as
GREP style patterns for target values similar to the ones output by the
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Alarmé& Status API. Multiple attribute-pattern filters can be specified.
Filters on the same attribute are ORed together and filters on different
attributes are ANDed together (similar to the API rules).

Examples
NVBRTACI ni t
i f NVBRTACSt art Query “ANY” “NOW \
-filter event “set” \
severity “critical” \
severity “mgjor”
t hen
# ready to fetch all critical/mjor alarns up
# to now
or,
NVBRTACI ni t

NVSEPI Convert Ti me -api -of fset -7200
i f NVBRTACSt art Query “$NVSEPI _OUTPUT_TI ME” “ NOW
t hen
# ready to fetch alarms for the last two hours

To initiate a new query, ssimply invoke NVDRTACSt ar t Quer y again.

e NMSRTACFetchNextAlarm [-iname <name>] [-out]

[-ter se]-normal[-full]

[-var <array name>]

[-timeout <timeout>]

[-maxrecs <max recor ds>]
This command fetches the next matching alarm according to the criteria
specified by NVBRTACSt ar t Quer y and NMSRTACAddFi | t er. The
matching alarms are returned similarly to the NMVSGVDRAPI RecvAl ar m
command. The following environment variables are set;

NVSEPI _RECORD TYPE:
isthe API record type (always RESPONSE in this context).

NVSEPI _ ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.
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NVSEPI _ ALARM FAULT
is the fault code.

NVSEPI _ALARM TI ME
isthe alarm time.

NVSEPI _ALARM COMPI D
is the component ID.

NVSEPI _ ALARM OPDATA
is the operator data.

If you specify the - out option, the major attributes are also ouput onto
the standard output stream. If you specify - t er se, - normal ,or-ful |,
then the NMSEPI _ ALARM DI SPLAY environment variableis set to the
corresponding display format (similarly to NMVSGVDRAPI For mat Al ar m
and NVBRTACFor mat Al ar m) and output on the standard output stream if
-out isaso specified. If you specify an associative array name with -
var, the array isfills with all the non-empty attributes of the alarm just
like for NMSGVDRAPI RecvAl ar m

If youusethe-ti meout and/or- maxrecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the
RTAC interface for a while and round-robin to other tasks.

Example
i f NVBRTACSt art Query “ANY” “NOW \

-filter event “set” \
severity “critical” \
severity “mgjor”

t hen
whi | e NVBRTACFet chNext Alarm -full -var alarm
do
if (( ${alarnfconpCriticality]} > 60 ))
t hen
print “$NVSEPI _ALARM DI SPLAY”
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fi
done
fi

If youusethe-ti meout and/or - maxr ecs options, the search doesnot
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the
RTAC interface for awhile and round-robin to other tasks.

You can extract the content of the fetched alarm with the commands
NMSRTACFor mat Al ar m NMSRTACGet Al arm

NVBRTACGet Fi rst Att ri but e, NVBRTACGet Next At tri but e, and
NVBRTACFi ndNext Attri but e.

*  NMSRTACFormatAlarm [-iname <name>] [-out] ter selnor mal|full
This command produces the last fetched alarm in the specified display
format. The output is provided as the NVBEPI _ALARM DI SPLAY
environment variable and on the standard output stream if the - out
option is specified.

Example
i f NVMBRTACSt art Query “ANY” “NOW \
-filter event “set” \
severity “critical” \
severity “mjor”
t hen
whi | e NMSRTACFet chNext Al arm -var al arm
do
if (( ${alarnfconpCriticality]} > 60 ))
t hen
NVBRTACFor mat Al arm ful |
print “$NVSEPI _ALARM DI SPLAY”
fi
done

*  NMSRTACGetAlarm [-iname <name>] [-out] [-var <array name>]
This command resets the attribute scan to the beginning of the attribute
list (for NMSRTACGet Next At t ri but e and
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NVBRTACFi ndNext At t ri but e) and produces the last fetched alarm
into the named associative array variable (if - var isused) and/or the
standard output stream (if - out isused).

*  NMSRTACGetFirstAttribute[-iname <name>] [-out]
This extracts the first attribute of the last fetched alarm. The attribute is
provided similarly to the NMBAPI Get Next At t ri but e command.

NVSEPI _FI ELD_LABEL
isthe API field type (always*“_attr:” inthiscontext).

NVSEPI _FI ELD_NAME
isthe API attribute name

NVSEPI _FI ELD_TYPE
isthe API attribute type element (always*“ S” in this context).

NVSEPI _FI ELD_VALUE
isthe API attribute value.

Multiple-line attribute block values are returned as asingle multiple-line
value.

If - out isused, thefield isprinted in an API-like format on standard
output. Thereturn error codeisin NVBEPI _RESULT (6 indicatesthereare
no more fields).

*  NMSRTACGetNextAttribute [-iname <name>] [-out]
This command is similar to NVBRTACGet Fi r st Al ar mbut extracts the
next attribute in the list.

Example
NVBRTACGet Al arm

whi | e NVSRTACGet Next Attri bute
do
if [[ “$NVBEPI _FI ELD LABEL”
&& “ $NVSEPI _Fl ELD_NAME”
t hen
echo “Tinme is: $NVSEPI _FlI ELD VALUE”

“attr:” \
“time” 1]
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«  NMSRTACFindNextAttribute [-iname <name> [-out]
<attribute name>
This command finds the next named attribute (NRS type name or long
nameltitle) in the attribute list and returnsit similarly to
NMBRTACCet Fi rst Attri but e.

Network Reporting System
The Network Reporting System (NRS) capabilities of EPI let you create
device configuration reports on the data stored in the NRS database and its
schema (RDF files). You build the NRS query by identifying the node
configuration files to scan (by name, pattern, and naming discipline such as
keyed and dated)and the component typesto extract configuration data from.
The configuration datais returned to the EPI script in various ways (for
example, environment variable, associative arrays, and standard output). The
data val ues correspond to the way NRS reports currently work. The EPI NRS
capabilities also add value by providing program access to the following
items:

*  NRS schema contents (the RDF files)
» theautomatic construction of the component name

» theability to specify Passport component and attribute types by name
and hierarchical path, rather than by numerical IDs.

EPI does not provide a means of populating this database. You must use the
NRS utilities for this (some examples include nrspop, pnrspop, and sisauto).
For more information on the NRS database and its use, see 241-6001-022
Preside MDM Network Reporting System User Guide.

Use the following sequence for NRS Access commands:

1 Initidize an NRS interface.

2 Start aquery by specifying the target node configurations and the
component types to be reported, and/or

Load and interrogate the NRS schemato help create the report (optional).

4 Fetch the matching configuration components. Components are
extracted in depth-first order with no garanteed ordering at peer level (as
with other NRS reporting mechanisms).
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5 For each fetched component, extract the desired attributes and process
them.

6 Dropthe NRSinterface (usualy not done).

The NRS interfaceis synchronous because an interface can only perform one
guery at atime and the Fetch command is blocking. You can, however, limit
the amount of time and the number of alarms the Fetch command scans to
support a polling/round-robin form of multi-tasking.

You cannot use the NRS interface remotely. Use the NRS interface on the
same machine that stores (or NFS mounts) the NRS database. The database
and schemaare located using the NRS. cf g configuration file. For details, see
241-6001-022 Preside MDM Networ k Reporting System User Guide.

«  NMSNRSInit [-iname <name>]
Initializes an NRS interface. If you use multiple interfaces at the same
time, specify a name for thisinterface when you invoke this command.
The name must be indicated with the - i name option on all commands
targeted at thisinterface (or use NVSEPI Def aul t NRS to make it the
default interface).

*  NMSNRSDrop -iname <name>
Drops the specified NRS interface (frees allocated resources).

*  NMSNRSStartQuery [-iname <name>]

[[-include] <comp. type>[*|+[*]...]

[-exclude <comp. type>[*|+]"]...]
Initiatesan NRS query. The query reportsthe specified component types.
Types listed after the - excl ude option are not reported. By default, no
types are reported. Component types are specified as

[ <devi ce type>/]<conponent >[ *| +| ]

where <devi ce type> isarecognized NRS device type (ppc for
Carrier versions of Passports, ppe for Enterprise versions, dpn for DPN
equipment). If no devicetype is specified, the default type for the
installation is taken from the NRS. cf g file. The <conponent >
specification can be a name for DPN components, a numerical
component ID for Passport components, or a name (the full component
type name, for example, Fr aneRel ay Uni , or the prompt, for example,
Fr Uni ) for Passport components.
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Note: The Passport component names are not unigue since there can be
multiple Passport components with the same name or prompt. Passport
component types are uniquely identified by their numeric component ID.
Including or excluding component types to the report by name includes
or excludes al the possible matches. This may result in unwanted
components being reported.

Passport components can also be identified as the full hierarchy of full
names and/or abbreviations. For example, to include the

Ser vi cePar anet er component of a Frame Relay UNI Dlci, the
following component type can be specified: ppc/ EM Fr Uni - Dl ci - Sp.
In that case, only the specified Sp subcomponent (FrUni-DlIci-Sp) is
returned. Sp components of other hierarchies (for example, FrNni-Dlci-
Sp) are ignored

The names are not case sensitive. The schema, RDF files, to interpret the
names are located as specified in the NRS. cf g file.

If the component type specification uses an asterix (*) asasuffix, al the
component’s possi ble subcomponents (recursively) are included or
excluded, as specified. If you use aplussign (+), only itsimmediate
subcomponents are included or excluded. If you use acaret (*) asa
suffix, then all the component’s possibl e parent components areincluded
or excluded. If the modifier is applied to afull path Passport component
specification, then only the related components of the specified full path
are added. In non-path specifications, all possible parents areincluded or
excluded. You can combine multiple suffixes. It is possible to include
whole sub-hierarchies of components then exclude the subcomponents
you don't need by using the - excl ude option. More component types
can be include/excluded with the NMBNRSRepor t ConpType command.
Specify the - i ncl ude option if you want to include more components
after the specification of excluded ones.

To start anew NRS query, call NVBNRSSt ar t Quer y again.

Example(1)
NIVBNRSI ni t
i f NVBNRSSt art Query ppc/ 2 ppc/ FranmeRel ayUni *
t hen
# ready to specify the source files for an NRS
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# report on the (Carrier) Passport nodul e and
# Frame Relay components (including all its
# subconponent s)

Example(2)
NVBNRSI ni t
i f NVBNRSSt art Query ppc/ EM At m f - Vec- Ved?
t hen
.. # ready to specify the source files for an NRS
. #report onthe (Carrier) AtmVirtual Connection
# Description and its indicated parents (Vcc,
# Atmf and EM.

*  NMSNRSReportCompType [-iname <name>]
[[-include] <comp. type>[*|+[*]...]
[-exclude <comp. type>[* |+[*]...]
| -list [-out]

Includes or excludes additional component types to the report. See
NVBNRSSt ar t Quer y for the specification of the types.
NVBNRSRepor t ConpType can be called multiple times to include and
exclude component types.

This command can also be used to list, withthe - | i st option, the
component types currently included. These arelisted, one per ling, asthe
value of the NVBEPI _OUTPUT_TEXT environment variable. If - out is
specified, they are also printed out to the standard output stream.

Note: The reported component types can be manipulated in the middle
of areport by invoking the NMSNRSRepor t ConpType command as

appropriate.

Example
i f NVBNRSSt art Query ppc/ 2 ppc/ FraneRel ayUni *
t hen
NVBNRSRepor t ConpType -excl ude ppc/ Signalling \
ppc/ Dat aLi nkConnecti onl denti fier*
. # Same as previous exanpl e except that this tinme
# the Signalling and DLCl subconmponents (and
# all its subconponents for the latter) are to
# to be excluded fromthe report
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«  NMSNRSAddSource [-iname <name>]
-file <file name>

This command specifieswhich NRS data filesto report on. Thefilesare
located at the path specified in the NRS. cf g file. The files are expected
to already be there. For detail s about how to populate the NRS database,
see 241-6001-022 Preside MDM Network Reporting System User Guide.

-named <device> <module> <name>
-keyed <device> <module> <key>
-dated <device> <module> <date>
-latest <device> <module>

[<from date/time>]

Hist [-out]

Thefile(s) can be specified in a number of ways,

-file

- nanmed

- keyed

Explicitly names the NRS datafile to
report on (with or without a full path -
- the NRS database path as configured

in NRS. cf g will be used if not
specified).

IncludesNRS datafile(s) matching the

specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<nmodul e>, the module name, and

<nane>, the configuration file name.

Includes NRS datafile(s) matching the

specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<modul e>, the module name, and
<key>, the configuration file key.

Keyed configuration file names have a
fixed prefix (the key) followed by a

variable two-digit counter. <key>
only matches the key prefix. For a

matching key, the file with the highest

two-digit suffix is selected.
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- dat ed Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<nmodul e>, the module name, and
<dat e>, the configuration file date
(six digits, not a pattern). Dated
configuration file names have a fixed
six-digit prefix (thedate) followed by a
variable two-digit counter. <dat e>
only matches the date prefix. For
Passports,<dat e> matches the
activation date of the NRS datafile
name. For both Passport and DPN
files, the highest dated file up to the
specified date is accepted (and the one
with the highest two-digit counter
suffix).

-l at est Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn), and
<modul e>, the module name.
If you specify <f r onDat eTi me> as
“YYMVDD',“ YYYY MM DD’ , or “ YYYY
MM DD HH MM SS”, only the NRS data
filesfrom that date/time forward
(UNIX file modifitation time-stamp)
are considered. Thisoption is useful
for creating incremental reports based
onthelatest NRS population or the last
report invocation.
For each matching module, the
matching file with the highest file
system date is selected (the most
recently populated file).
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In all cases where multiple files match the patterns provided in the
NVBNRSAddSour ce call, only onefile per moduleis selected, that is, the
highest one in alphanumerical order. For Passport, this also means the
one with the highest version counter, the three-digit file suffix. Multiple
calls to NMSNRSAddSour ce can select multiple files for the same
module.

This command can also be used to list, withthe - | i st option, the files
currently included in the report. They are listed, one per line, with full
path, as the value of the NVSEPI _QUTPUT_TEXT environment variable.
If you specify - out , they are also printed out to the standard output
stream.

Example(1)
This example and the following assume a sample NRS database
containing the following files:
dpn. R78. 4078. R7872. 970709. dat a
dpn. R78. 4078. R7888. 970715. dat a
ppc. NODER16. 2105. NEWCARD, f ul | , 012. 001105. dat a
ppc. NODER16. 2105. NEWCARDOS, ful | , 001. 001102. dat a
ppc. NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
ppc. NCDER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. NODER17. 2106. deno, ful | , 003. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I, 005. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a

i f NVBNRSSt art Query dpn/ PE®
t hen
NVBNRSAddSour ce -file \
“dpn. R78. 4078. R7872. 970709. dat a“
# ready to fetch nodul e and PE conponents from
# the specified NRS data file

Given thepreceding sample database, this call selects the following file:
dpn. R78. 4078. R7872. 970709. dat a
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Example(2)
i f NVBNRSSt art Query ppc/ Card
t hen
NVBNRSAddSour ce - name “ppc” “.*” “NEWCARD. *”
# ready to fetch card conponents from all
# node configurations whose nane start with
# NEWCARD

Given the sample database, this call selects the following files:
ppc. NODER16. 2105. NEWCARD, ful | , 012. 001105. dat a
(the“latest” of the two matching files for NODER16)
ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a

Example(3)
i f NVBNRSSt art Query ppc/ Card
t hen
NVBNRSAddSour ce - keyed “ppc” “.*” “NEWCARD’
# simlar as above but for strict KEY syntax

Given the sample database, this call selects the following files:
ppc. NOCDER16. 2105. NEWCARDOS, ful |, 001. 001102. dat a
ppc. NODER12. 2101. NEWCARDOY, ful | , 001. 001102. dat a
(The other NODERI16 file was not selected asits name
does not match the syntax of akeyed file)

Example(4)
i f NVBNRSSt art Query ppc/ Card
t hen
NVSNRSAddSour ce -dated “ppc” “.*” “010211"
# as above but this time for all node
# configurations dated before or for February
# 11th 2001

Given the sample database, this call selects the following files:
ppc. NODER16. 2105. NEWCARD, ful |, 012. 001105. dat a
ppc. NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
ppc. NODER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
(All configurations up to 010211 for PPC nodes are taken.)
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Example(5)
i f NVBNRSSt art Query ppc/ Sof t war e ppe/ Sof t war e
t hen
NVBNRSAddSour ce -1 atest “ppc” “EAST. *”
NVSNRSAddSour ce -1 atest “ppe” “SOUTH. *”
# ready to fetch Software conponents fromthe
# | atest configuration of the nodes whose nanes
# start with EAST or SOUTH

Given the sample database, this call selects the following files:
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a
(Assuming the UNIX file data matches the ordering of the
activation dates in the file names.)

*  NMSNRSFetchNextComponent [-iname <name>] [-out]

[-var <array name> [-byname]]

[-skip <level>] [-stop <level>]

[-timeout <timeout>]

[-maxrecs <maxrecs>]

[-marker <seek marker>]
Fetchesthe next matching component (according to the component types
specified in NVBNRSSt ar t Quer y and NVSNRSRepor t ConpType) from
the selected (through NMSNRSAdd Sour ce) NRSdatafiles. The matching
component information is available through the following environment
variables:

NVSEPI _NRS_COWPI D
isthe full Component 1D of the fetch component (the component is
specified in mixed case, with space separators, for example, “EM
NODER16 Fruni 132 Dici 206 Sp $“, and can be manipulated with
NVBEPI Conver t Conpl d).

NVSEPI _NRS_COMPTYPE

is the component type of the fetched component (the component typeis
specified as <devi ce>/<t ype> where <devi ce> isthe NRS device
type (ppc, ppe, or dpn), and <t ype> isthe component type (aname for
DPN, anumerical component ID for Passport, for example dpn/ PE or
ppe/ 8664).
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NVSEPI _NRS_COVPTI TLE
isthe (long) type name of the fetched component., for example
Ser vi cePar anet er Pr ov for the component identified above.

NVSEPI _NRS_COVPABBREV
is the short type name of the fetched component (for Passport, it is the
prompt), for example Sp for the component identified above.

NVBEPI _NRS_VALUE

is the instance value of the fetched component (the value of its most
specific component ID category/value pair, for example, “$” for the
component identified above).

NVSEPI _NRS_LEVEL

isthe hierarhcy level of the fetched component (starting at O for the
module level, for example 3 for the component identified above). Note
that matching components are returned in depth-first order.

NVSEPI _NRS_FI LE_PATH
isthe NRS data file from which the matching component was fetched.

If you specify the - out option, thefirst four items above are al so output,
one per ling, to the standard output stream. If you usethe - var optionto
name an associative array, the array dills with the NRS component
description. The array entry index is the attribute type, as specified in
NRS, names for DPN and the special values“OAM', “_ COVPONENT” ,
“_H ERARCHY_LEVEL", and anumerical attribute ID for Passport
components (for example, 16567 for the Fr ane Rel ay Sp

conmi t t edl nf or mat i onRat e attribute). If you specify the - byname
option, the index is asindicated except for the special values, which are
then reported as “Owner shi p”, “Conponent ” and

“Hi erarchy_| evel " respectively, and for Passport components for
which the full attribute name is used instead (for example,

“commi tt edl nf or mat i onRat e”, not “ci r”). The entry valueisthe
corresponding attribute value. EPI a so includes special entrieswith
_EPI _COWPI D, _EPI _TI TLE, and _EPI _ABBREV index containing the
information corresponding to the NMSEPI _NRS_COWVPI D,

EPI _NRS_COWPTI TLE, and EPI _ COVPABBREYV Vvariables above.
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Theindividual attributes of the fetched component can also be extracted
one at atime using the NVSNRSGet Fi r st Attri but e,

NVBNRSGet Next At t ri but e, and NMSNRSFi ndAt tri but e
commands.

If you usethe - mar ker option, the specified parameter must be a
component marker previoudy saved from acall to

NVBNRSGet Conponent Mar ker . Thisrepositions the NRSfile scanning
to the specified marker before fetching the next matching component. I
the same component type specifications are used, the same component
whose marker is saved is returned. See the description of

NVBNRSGet Conponent Mar ker for more information. If the specified
marker is an empty string, the option isignored (as if it was not
specified).

A marker may refer to another file than the one being scanned. In this
case, the marked file is pushed onto the interface and the current file is
re-scanned from the top when the marked file is fully processed.

If you usethe - ski p option, to specify ahierarchy level, the command
returns the next matching component of a hierachy level that is smaller
or equal to the one given. Other matching components of a higher level
areignored. This method restricts the search by skipping over
components that are found to be undesireable (for example, if a Service
Parameter (level 3) component attribute of aPassport Frame Relay DL CI
component (level 2) does not meet the necessary criteria, the next call to
NVSCrdFet chNext Conponent can specify - ski p 2 which skipstothe
next DLCI component, ignoring any intervening matches. NRS
components are delivered in depth-first order.

Note: Specifying - ski p 0 isan efficient way of skipping over an entire
module (configurationfile) since EPI does not totry to match theleft over
components. The command tries to match components in the next
modul e-configuration specified with NMBNRSAdd Sour ce. Specifying
-ski p -1 hasthe same effect as not specifying the option at all.

If you usethe - st op option, the next matching component is returned
asnormal. In addition, if a non-matching component of the specified
level or alower valueis found, the command returns with an empty
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component (all variablesare empty except for NVSEPI _NRS_LEVEL). As
aresult, you receive information when the member of a component sub-
tree is scanned and another sub-tree of the same level is about to be
scanned (the new sub-tree matches, then it isreturned as normal, else the
empty component is returned as a form of component terminator). For
example, assuming Fr Uni s (level 1) are being extracted with- st op 1
specified as soon as the first one is found, all matching Fr Uni swill be
returned as normal and an empty component is returned once a Vs
components (also at level 1 but not requested by the query) isfound. This
technique allows one to maintain astate machine that knowswhen not to
expect more sub-components of a specific sub-tree.

If you setthe-ti neout or-maxrecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” theNRS
interface for awhile and round-robin to other tasks.

Example(1)
# looking for FrUnis with no running LMs

NVBNRSSt art Query ppc/ Fr Uni +
skip=-1

whi | e NVBNRSFet chNext Conponent -skip $skip \
-var conp -bynane

do
skip=-1
if [[ $NVBEPI _NRS_COWPABBREV == “Lm " |
&% $conp[ procedures] == “none” ]]
t hen
print “$NVSEPI _NRS_COWPI D has no active Lm”
el se
# skip to the next FrUni
ski p=$(( $NVBEPI _NRS_LEVEL - 1))
fi
done
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Example(2)

Ni\/SNRSSt art Query ppc/ Servi cePar anet er sProv
i\livéNRSFetchNextOmponent -var conp -bynane
can produce the following values for the conp array:

conp[ _EPI _CQOWPI D] =\

"EM NODER16 FrUni 132 Dici 206 Sp $”
conp[ _EPI _TI TLE] =Ser vi cePar anet er sPr ov
conp[ _EPI _ABBREV] =Sp
conp[ Conmponent ] =ppe/ 8664
conp[ Hi erarchy_l evel ] =3
conp[ Oaner shi p] =ONNER_| W5
conp[ EM =NCDER16
conp[ FraneRel ayUni ] =132
conp[ Dat aLi nkConnecti onl denti fier] =206
conp[ Servi cePar anet er sProv] =$
conp[ commi t t edl nf or mat i onRat e] =64000
conp[ neasur enent I nterval ] =0
conp[ conmi tt edBur st Si ze] =64000
conp[ r at eEnf or cenent ] =on
conp[ r at eAdapt at i on] =of f
conp[ excessBur st Si ze] =0
conp[ maxi nunfFr ameSi ze] =2100
conp[ accounti ng] =on
conp[ updat eBCl ] =of f
conp[raSensitivity]=7

without the - byname option, the output is:

conp[ _EPI _COWPI D] =\

“EM NODER16 FrUni 132 Dici 206 Sp $"
conp[ _EPI _TI TLE] =Ser vi cePar anet er sPr ov
conp[ _EPI _ABBREV] =Sp
conp[ _COVPONENT] =ppe/ 8664
conp[ _H ERARCHY_LEVEL] =3
conp[ OAM =OMNER _| W6
conp[ _2] =NODER16
conp[ _279] =132
conp[ _302] =206
conp[ _8664] =$
conp[ 8668] =on
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conp[ 8670] =64000
conp[ 8669] =64000
conp[ 5997] =of f
conp[ 8671] =0
conp[ 8672] =0
conp[ 8673] =of f
conp[ 8674] =7
conp[ 8675] =on
conp[ 8667] =2100

*  NMSNRSGetComponentMarker [-iname <name>] [-out]
Extracts amarker for the current fetched component and returnsit asthe
NVBEPI _NRS_COVP_MARKER environment variable or on standard
output if - out isused. The marker may be saved and used later as an
argument to NMSNRSFet chNext Conponent ’ s - mar ker option to
rescan acomponent structure (not thewhol efile) which worksaround the
NRS peer component type that is not specified (all instances of a
subcomponent type X are together, but it is not specified if instances of
type X appear before or after those of its peer type Y). For example, an
NRS interface may be used to scan for Frame Relay interfaces and their
DNA sub-components. When an FrUni isfound, its marker is saved and
the interface is used to locate its Dna. Then the same (requires one to
manipul ate the selected types with NVSNRSRepor t ConpType) or
another NRS interface can be used to scan for the FrUni’s Dl ci
subcomponents. The marker may be exchanged between properly
initialized NRSinterfaces. markers may also refer to different files. If the
marker cannot be computed, an empty string is returned.

Example

# Assunme two NRS interfaces (inames fruni and dlci)

# configured to scan for FrUnis/Dnas and Dicis

# respectively

whi | e NVBNRSFet chNext Conponent -inanme fruni -var conp

do
case $NVBEPI _NRS_COVP_ABBREV in
FruUni )
# ... process FrUni information...
NVMSNRSCGet Conponent Mar ker
mar ker =" $NMBEPI _NRS_COMP_MARKER
Dna )
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# ... process DNA information ...

St opAt=-1

whi | e NVMBNRSFet chNext Conponent '\
-iname dlci -stop $stopAt \
- mar ker “$mar ker”

do
mar ker =""
st opAt =1
# ... process the DLCls ..
done
esac
done

«  NMSNRSGetComponent [-iname <name>] [-out]
[-var <array name> [-byname]]
Resets the fetched component’s attribute list for the
NVBNRSGet Fi r st At t ri but e, NMSNRSGet Next At t ri but e, and
NVBNRSFi ndAt t ri but e commands and returns the description of the
component similarly to NMSNRSFet chNext Conponent .

*  NMSNRSGetFirstAttribute [-iname <name>] [-out]
[-var <array name>]
Extracts the first attribute from the fetched component. The following
environment variables are set with the description of the attribute:

NVSEPI _FI ELD_LABEL

isthe attribute’s name (for Passport, it isthe attribute’s full name, not its
prompt, for example, “Per cent heap” for DPN,

“conmi t t edl nf or mat i onRat e” for Passport).

NVSEPI _FI ELD_NAME
isthe attribute’s type; astring for DPN, a numeric attribute 1D for
Passport (for example, “LOADPETYPE” for DPN, 8669 for Passport).

NVSEPI _FI ELD_TYPE
isthe NRS type of the attribute; Bl T_STRI NG, BOOLEAN, DNA,
HEXADECI MAL, | NVI SI BLE, LI STI NDEX, NOKEY, NUMVERI C, or STRI NG

NVSEPI _FI ELD_VALUE
isthe attribute's value.
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If you specify the - out option, the values aso print to the standard
output stream as one line in the same order as above.

If you usethe - var option to name an associative array, that array is
filled with the attribute’s description with entries with the following
indicies:

namnme
the attribute's type (same as NMSEPI _FI ELD NANE above).

val ue
the attribute’s value (same as NMSEPI _FI ELD_VALUE above).

type
the attribute’'s NRS type (same as NMSEPI _FI ELD_TYPE above).

title
the attribute’s full name (same as NVEPI _FI ELD_LABEL above).

abbrev
for DPN, itisthesameasthet i t | e entry, for Passport itistheattribute’'s
prompt.

wi dt h
the attribute’s maximum width in NRS.

*  NMSNRSGetFirstAttribute [-iname <name>] [-out]
[-var <array name>]
Extracts the next attribute from the fetched component. The attribute
information is returned similarly to NMSNRSGet Fi rst At t ri but e.

NMSNRSFindAttribute[-iname <name>] [-out]
[-var <array name>] <name>
Extracts the named attribute from the fetched component. The search is
case-insensitive. For Passport, both the full attribute name and the
prompt can be used. The attribute information is returned in asimila
manner to NVSNRSGet Fi rst Att ri but e.
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Example
# looking for FrUnis with no running LMs (as above)

NVBNRSSt art Query ppc/ EM Fr Uni - Lmi

skip=-1
whi | e NVBNRSFet chNext Conponent -skip $skip
do
skip=-1
NVBNRSFi ndAttri bute “procedures”
if [[ $NVSEPI _FI ELD VALUE == “none” ]]
t hen
print “$NVSEPI _NRS_COWPI D has no active Lm”
el se
# skip to the next FrUni
ski p=$(( $NVBEPI _NRS_LEVEL - 1))
fi
done

*  NMSNRSGetComponentSchema [-iname <name>] [-out]
[-var <array name> [-byname]]
[<comp type>[*|+*]]
Use this command to examine the component schema for the current
fetched component (from NVSNRSFet chNext Conponent ) when no
<conp type> isspecified. You can also useit to examine the NRS
schema (RDFS) in general when <conp t ype> isspecified inasimilar
manner to the NVBNRSSt ar t Quer y command. Usethe*, +, or ~ prefix
to automatically load the RDFsfor the subcomponents and parents of the
specified component respectively. (Note that components loaded with
this command are not necessarily reported. Use NVSNRSSt ar t Query or
NVBNRSRepor t ConpType for this).

Note: For Passport, <conp t ype> can also be specified asthe
component’s numerical 1D, name, prompt or full name/prompt path.
Passport component names and prompts are not unique since there can
be multiple Passport components with the same name or prompt (but
different numerical IDs). It isnot determined which matching component
will be returned by NMSNRSGet Conponent Schena in that case.

The following environment variables are set by this command:
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NVSEPI _NRS_SCHEMA_NANME

is the component’s type specified as <devi ce>/ <conp> where
<devi ce> isthe devicetype (ppc, ppe, or dpn), and <conp> isthe
component type (a name for DPN, a numerical 1D for Passport, for
example, dpn/ UTP for DPN, ppc/ 302 for Passport).

NVSEPI _NRS_SCHEMA TI TLE
isthe component’s name (aname for DPN, the full component name, for
Passport, for example, “UTP” for DPN, “Fr ameRel ayUni “ for

Passport).

NVSEPI _NRS_SCHEMA ABBREV
is the component’s abbreviation (a name for DPN, the prompt for
Passport, for example, “UTP* for DPN, “Fr Uni “ for Passport).

NVBEPI _NRS_SCHEMA_ OWNERS
isthe list of the component’s direct parent component types. The types
areon asingle line, space separated, and specified as <devi ce>/
<conp> similarly to NVBEPI _NRS_SCHEMA NAMNE above. For example,
the owners for dpn/ UTP are “dpn/ PO", and for ppc/ Vri t ual Fr aner
they are“ppc/ 9200 ppc/ 1543 ppc/ 279 ppc/ 3742,

NVBEPI _NRS_SCHEMA_SUBORDI NATES

isthe list of the component’s direct sub-component types. The types are
on asingle line, space separated, and specified as <devi ce>/ <conp>
similarly to NMSEPI _NRS_SCHEMA_NAME above. For example, for dpn/
UTP the subordinates are “dpn/ UTPLI NK dpn/ UTPLI NK_EXT dpn/
M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP dpn/

UTPPASSWD _ENV’ , and for ppc/ Dat aLi nkConnecti onl denti fi er
they are“ppc/ 8664 ppc/ 219 ppc/ 16565“.

NVSEPI _NRS_SCHEMA ATTRS

isthelist of the component’s attribute types. The types are on asingle
line, separated by spaces, and specified asnanmes for DPN and as
numerical 1Ds for Passport. For example, for dpn/ UTPthe attributes are
“ COVPONENT _HI ERARCHY LEVEL PM _PE Pl _PO _UTP OAM,
and for ppc/ Fr aneRel ayUni they are”_COVPONENT

_H ERARCHY_LEVEL _2 279 OAM 96 3177 3175 9332“.
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If you specify the- out opt i on, the component type, (full) name,
abbreviation (prompt), list of direct parent component types, list of direct
subcomponent types, and list of attributes are printed to the standard
output stream, one per line (thelast two listsare on aline each, with space
separators between the types).

If youusethe-var option to name an associative array, the command
fillstwo arrays with the schemainformation. The<ar r ay name> array
contains the following entriesindicated by their index:

name
is the component’s type (same as NVSEPI _NRS_SCHEMA_NANE above).

title
is the component’s name (same as NMSEPI _NRS_SCHEMA TI TLE
above).

abbrev
is the component’s abbreviation (same as
NVBEPI _NRS_SCHEMA_ABBREV above).

owner s
is the component’s list of direct parent types (same as
NVBEPI _NRS_SCHEMA_OWNERS above).

subor di nat es
is the component’s list of direct subcomponent types (same as
NVBEPI _NRS_SCHEMA_SUBORDI NATES above).

attrs
is the component’s attribute types (same as
NVBEPI _NRS_SCHEMA_ATTRS above).

The<array nane>_fieldsarray containsthe following entries for each
attribute type supported by the component (where<fi el d t ype>isthe
attribute name for DPN and the attribute numeric 1D for Passport or the
attribute full name/titleif - bynane is specified.

<field type>, nanme
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isthe indexed field NRS attribute type name.

<field type>title
isthe indexed field name (astring for DPN, the full attribute name for

Passport).

<field type> wi dth
isthe indexed field maximum NRS width.

<field type>, abbrev
isthe indexed field abbreviation (same as thetitle for DPN, the attribute

prompt for Passport).

<field type>, group
is the indexed field attribute group type.

Example(1)
# Lists (by full nanme) the attributes of the Passport
# Lp conponent
NVMBNRSCGet Conponent Schena -var conps \
ppc/ Logi cal Processor
print “$NVSEPI _NRS_SCHEMA TI TLE"
# print its attributes by nane
for i in $NVSEPI _NRS_SCHEMA ATTRS
do
print “ ${conps_fields[$i,title]}”
done

Example(2)
NVBNRSI ni t
NVBNRSCGet Conponent Schena -var conp dpn/ UTP

can produce the following values for the conp array:

conp[ nane] =dpn/ UTP

conp[title] =UTP

conp[ abbr ev] =UTP

conp[ owner s] =dpn/ PO

conp[ subor di nat es] =" dpn/ UTPLI NK dpn/ UTPLI NK_EXT \
dpn/ M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP \
dpn/ UTPPASSVD_ENV”

conmp[attrs]="_COVPONENT _HI ERARCHY_LEVEL _PM _PE \
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Pl _PO _UTP OAM
and the following values for the conp_fi el ds array:

conp_fi el ds[ _COVPONENT, abbr ev] =Conponent
conp_fi el ds[ _COVPONENT, nane] =_COVPONENT
conp_fi el ds[ _COVPONENT, tit| e] =Conponent
conp_fi el ds[ _COVPONENT, t ype] =STRI NG
conp_fi el ds[ _COVPONENT, wi dt h] =0
conp_fi el ds[ OAM abbr ev] =Oaner shi p
conp_fi el ds[ OAM nane] =0AM
conp_fields[CAM titl e] =Oanership
conp_fi el ds[ OAM t ype] =STRI NG
conp_fi el ds[ OAM wi dt h] =10
conp_fi el ds[ _H ERARCHY_LEVEL, abbr ev] =\
Hi erarchy_l evel
conp_fi el ds[ _H ERARCHY_LEVEL, nane] =\
_HI ERARCHY_LEVEL
conp_fi el ds[ _H ERARCHY_LEVEL, title]=H erarchy_I evel
conp_fi el ds[ _H ERARCHY_LEVEL, t ype] =NUMERI C
conp_fi el ds[ _H ERARCHY_LEVEL, wi dt h] =2
conp_fi el ds[ _PM abbr ev] =PM
conp_fi el ds[ _PM nane] =PM
conp_fields[_PMtitle]=PM
conp_fiel ds[_PM type] =STRI NG
conp_fiel ds[_PM wi dt h] =12
conp_fi el ds[ _PE, abbrev] =PE
conp_fi el ds[ _PE, nane] =PE
conp_fields[_PE title]=PE
conp_fi el ds[_PE, t ype] =NUMERI C
conp_fi el ds[ _PE, wi dt h] =2
conp_fields[_PI, abbrev] =PI
conp_fi el ds[_PI, nane] =PI
conp_fields[_PI,title] =PI
conp_fields[_PlI,type] =NUMERI C
conp_fields[_Pl,w dth]=2
conp_fi el ds[ _PO, abbrev] =PO
conp_fi el ds[ _PO nane] =PO
conp_fi el ds[_PO wi dt h] =2
conp_fields[_PO type] =NUMERI C
conp_fields[_POtitle]=PO
conp_fi el ds[ _UTP, abbr ev] =UTP
conp_fi el ds[ _UTP, nane] =UTP
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conp_fields[_UTP, title]=UTP
conp_fi el ds[_UTP, t ype] =NCKEY
conp_fields[_UTP, w dt h] =1

Example(3)
NVBNRSI ni t
NMBNRSCGet Conponent Schema -var conp ppc/ FranmeRel ayUni

can produce the following values for the conp array:

conp[ nane] =ppc/ 279

conp[title] =FraneRel ayUni

conp[ abbr ev] =Fr Uni

conp[ owner s] =ppc/ 2

conp[ subor di nat es] =" ppc/ 161 ppc/ 16502 ppc/ 287 \
ppc/ 10990 ppc/ 586 ppc/ 9314 ppc/ 302 \
ppc/ 10649 ppc/ 8600 ppc/ 1768”

conp[attrs] =" _COVPONENT _HI ERARCHY_LEVEL _2 279 \
OAM 96 3177 3175 9332"

and the following values for theconp_f i el ds array:

conp_fi el ds[ _COVPONENT, abbr ev] =Conponent
conp_fi el ds[ _COVPONENT, gr oup] =
conp_fi el ds[ _COVPONENT, nane] =_COVPONENT
conp_fi el ds[ _COVPONENT, tit| e] =Conponent
conp_fi el ds[ _COVPONENT, t ype] =STRI NG
conp_fi el ds[ _COVPONENT, wi dt h] =0
conp_fi el ds[ OAM abbr ev] =Oaner shi p
conp_fi el ds[ OAM gr oup] =
conp_fi el ds[ OAM nane] =CAM
conp_fields[OCAM titl e] =Oanership
conp_fi el ds[ OAM t ype] =STRI NG
conp_fi el ds[ OAM wi dt h] =10
conp_fi el ds[ _H ERARCHY_LEVEL, abbr ev] =\

Hi erarchy_l evel
conp_fi el ds[ _H ERARCHY_LEVEL, gr oup] =
conp_fi el ds[ _H ERARCHY_LEVEL, nane] =\

_HI ERARCHY_LEVEL
conp_fields[_H ERARCHY_LEVEL, title]=Hi erarchy_I evel
conp_fi el ds[ _H ERARCHY_LEVEL, t ype] =NUMVERI C
conp_fi el ds[ _H ERARCHY_LEVEL, wi dt h] =2
conp_fi el ds[_2, abbrev] =EM
conp_fields[_2, group]=

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



124 Chapter 2 DtKsh Embedded Programming Interface

conp_fields[_2, name] =_2
conp_fields[_2,title]=EM
conp_fields[_2,type] =STRI NG
conp_fields[_2,wdth]=12

conp_fi el ds[_279, abbrev] =Fr Uni
conp_fields[_279, group] =

conp_fields[_279, nane] =_279
conp_fields[_279,title]=FraneRel ayUni
conp_fields[_279, type] =NUMERI C
conp_fields[_279,w dth] =5

conp_fiel ds[ 3175, abbrev] =i fl

conp_fi el ds[ 3175, group] =

conp_fi el ds[ 3175, nane] =3175

conp_fi el ds[ 3175, group] =l f Ent ryPr ov
conp_fields[3175,title]=iflndex
conp_fields[ 3175, type] =NUMERI C
conp_fields[3175, wi dt h] =5
conp_fields[3177, abbrev]=ifState

conp_fiel ds[ 3177, group] =

conp_fi el ds[ 3177, nane] =3177
conp_fields[3177, group] =IfEntryProv
conp_fields[3177,title]=ifAdm nStatus
conp_fields[3177,type] =STRI NG
conp_fields[3177,w dt h] =7

conp_fi el ds[ 96, abbrev] =cid

conp_fi el ds[ 96, group] =

conp_fi el ds[ 96, nane] =96

conp_fi el ds[ 96, group] =Cust oner |l dentifierData
conp_fields[96,title]=custonerldentifier
conp_fi el ds[ 96, t ype] =STRI NG

conp_fi el ds[ 96, wi dt h] =4

conp_fi el ds[ 9332, abbr ev] =nunber O Emi ssi on(s
conp_fi el ds[ 9332, group] =

conp_fi el ds[ 9332, nane] =9332

conp_fi el ds[ 9332, gr oup] =Emi ssi onPriorityQs
conp_fiel ds[9332,title]=nunmber O Eni ssi on(s
conp_fi el ds[ 9332, type] =STRI NG

conp_fi el ds[ 9332, wi dt h] =1

I f -bynane had been specified, the fields would have
been reported as follows instead:

conp_fi el ds[ Conmponent , abbr ev] =Conponent
conp_fi el ds[ Conmponent , gr oup] =
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conp_fi el ds[ Conponent, titl e] =Conponent
conp_fi el ds[ Conponent , t ype] =STRI NG
conp_fi el ds[ Conponent, wi dt h] =0
conp_fi el ds[ Oamner shi p, abbr ev] =Oaner shi p
conp_fi el ds[ Oaner shi p, group] =
conp_fi el ds[ Omership,title]=0Oanership
conp_fi el ds[ Oaner shi p, t ype] =STRI NG
conp_fi el ds[ Oaner shi p, wi dt h] =10
conp_fields[H erarchy_l evel, abbrev] =\
Hi erarchy_l evel
conp_fields[H erarchy_level, group] =
conp_fields[H erarchy_l evel ,title]=Hi erarchy_| evel
conp_fields[Hi erarchy_l evel ,type] =NUMERI C
conp_fields[H erarchy_l evel ,w dt h] =2
conp_fi el ds[ EM abbr ev] =EM
conp_fi el ds[ EM group] =
conp_fi el ds[ EM nane] =_2
conp_fields[EM title] =EM
conp_fi el ds[ EM t ype] =STRI NG
conp_fi el ds[ EM wi dt h] =12
conp_fi el ds[ FraneRel ayUni , abbr ev] =Fr Uni
conp_fi el ds[ FranmeRel ayUni , group] =
conp_fi el ds[ FraneRel ayUni , nane] =_279
conp_fi el ds[ FrameRel ayUni, titl e] =FrameRel ayUni
conp_fi el ds[ FrameRel ayUni , t ype] =NUMERI C
conp_fi el ds[ FrameRel ayUni , wi dt h] =5
conp_fields[iflndex, abbrev]=ifl
conp_fields[iflndex, group]=IfEntryProv
conp_fields[iflndex, name] =3175
conp_fields[iflndex,title]=iflndex
conp_fields[iflndex,type] =NUVERI C
conp_fields[iflndex,w dth]=5
conp_fields[ifAdm nStatus, abbrev]=ifState
conp_fields[ifAdm nStatus, group] =l f EntryProv
conp_fields[ifAdm nStatus, nanme] =3177
conp_fields[ifAdm nStatus,title]=ifAdm nStatus
conp_fields[ifAdm nStatus,type] =STRI NG
conp_fields[ifAdm nStatus, w dth]=7
conp_fi el ds[custonerldentifier,abbrev]=cid
conp_fi el ds[customerldentifier, nane] =96
conp_fiel ds[custonerldentifier,group]=\
Cust omer |l denti fierData
conp_fields[custonerldentifier,title]=\
custonerldentifier
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conp_fields[custonmerldentifier,type] =STRI NG
conp_fields[custonmerldentifier,w dth]=4
conp_fi el ds[ nunber O Em ssi onQs, abbr ev] =\
nunber O Emi ssi on(s
conp_fi el ds[ nunmber O Em ssi onQs, nane] =9332
conp_fi el ds[ nunmber O Em ssi onQs, gr oup] =\
Em ssionPriorityQs
conp_fi el ds[ nunmber O Eni ssi onQs, title] =\
nunber O Emi ssi on(s
conp_fi el ds[ nunber O Em ssi onQs, t ype] =STRI NG
conp_fi el ds[ nunber O Em ssi onQs, wi dt h] =1

Sample DtKsh scripts
This section provides the following three sample DtKsh EPI scripts:

» “DtKshaarm display sample” (page 126) (API interface)
e “Passport Card inventory sample” (page 129) (Command interface)

e “Passport DLCI Configuration Report sample” (page 133) (NRS
interface)

DtKsh alarm display sample
The following is asimple graphical interface for an alarm display in DtKsh.
It creates amain Motif window with a File menu (Exit command) and a
scrolled text field to display the alarms. No real formatting of the alarmis
performed, other than to convert the API canonical component ID into display
format. This example is available in the Preside Multiservice Data Manager
(MDM) load in/ opt / Magel | anNVS/ cf g/ macr os/ nns/ src/
Al ar nDi spl ay. dt ksh.

#! [/ usr/dt/bin/dtksh

# | oad the Dt Ksh EPI extensions
[ opt/ Magel | anNVB/ | i b/ nnsepi . ksh

# This call back function is invoked to display the
# alarmin the scrolled text w ndow

function al nCB {
if [ “$NVSEPI _RECORD TYPE' != “ALARM ]
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t hen
exit 1

fi

# Convert the conponent to display format and
# output the alarm

NVSEPI Convert Conpl d -di sp “$NVSEPI _ALARM COMPI D
XniText Get Last Posi ti on pos ${ REPTEXT W
XnmiText I nsert ${ REPTEXT_W $pos *“

$NVBEPI _ALARM EVENT $NVBEPI _ALARM SEVERI TY
$NVBEPI _ALARM FAULT $NVBEPI _ALARM TI ME
$NVBEPI _COMP_I D

“

}

# Initialize the X-wi ndow environnent and create the
# Top Level ‘window . This nmust be done first before
# any DtKsh EPI Initialization calls for GUJ s.

Xtlnitialize TOPLEVEL Dt KAl arm “Dt kAl arnf \
“DtkAlarmt “$@ tit/e:"AlarmDisplay” \
i conNane: " Al arm Di spl ay”

# Create the main w ndow.

XmCr eat eMai nW ndow MAI NW W ${ TOPLEVEL} “nmai nW

# Create the Menu bar, File nenu, and Exit button.
XnCr eat eMenuBar MB_W ${ VAl NW W “ menuB’

XmCr eat ePul | downMenu FI LE_M ${ TOPLEVEL} “fil eMenu”
XnCr eat ePushBut ton FILE MEXIT ${FILE_ M “exitCnd” \

| abel String:"Exit” menonij ¢: x \
accel erator:” Ctrl <Key>E" accel eratorText:” Ctrl +E"\
activateCal | back:"exit 0"

Xt ManageChi | d ${FI LE_M EXI T}
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XnCr eat eCascadeButton MB_WFILE C ${MB_ W “exitCB" \
subMenul d: " $FI LE_M [ abel String:File \
mernoni c: F

Xt ManageChi | d ${MB_W FI LE_C}

Xt ManageChi | d ${ MB_W

# Create the Scrolled Text panel.

XnCr eat eScrol | edText REPTEXT_W ${ MAI NW W “scText” \
edi t Mbde: MULTI _LINE_EDIT colums:80 rows: 24

Xt ManageChi | d ${ REPTEXT_W

# Conplete the GU by nmanagi ng and realizing the
# application.

Xt ManageChi | d ${ MAI NW W
Xt Real i zeW dget ${ TOPLEVEL}

# Initialize the Alarmand Status APl interface.

NVBSGVDRAPI | ni t

# Connect to the Service Sel ected GVDR server.
NVBGVDRAPI Connect - ssel

# Performan APl REG STER command sequence.
NVBAPI Regi st er adi sp

# Create the default (sinple) alarmsieve with no
# filters.

NVBGVDRAPI Cr eat eAl ar nSi eve

# Bind the callback to be invoked with each received
# alarm

NVBAPI Bi ndCal | back al nCB
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# Junp in the event | oop (never returns) to handl e GU
# and APl events.

Xt Mai nLoop

Passport Card inventory sample
The following DtK sh sampl e script uses the command interface to produce a
card inventory of a specified Passport node (using the current User Session).
This sampleis available in the Preside Multiservice Data Manager (MDM)
load in/ opt / Magel | anNVS/ cf g/ macr os/ nns/ src/
PPCar dl nv. dt ksh.

#! [/ usr/dt/ bin/dtksh
# | oad the Dt Ksh EPI extensions
[ opt/ Magel | anNVB/ | i b/ nnsepi . ksh

# Extract the argunents.

if [ $# -1t 2]

t hen
echo “ppcardrep <group> <passport>"
exit 1

f

gr p=%1

nod=%$2

# Initialize the command interface.
NVBCndI ni t

NVBCndConnect

if [ $21=0]

t hen

echo “Failed to connect to the Command Session \
servers.”

exit 1
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fi
echo *“

Passport Card Inventory
____________________________________________________ \
Node Card Type I nserted Serial #
Firm Rev. LP
__________ SRR |

# Do we have access to the node.
NVBCmdSendCommand $grp “$mod h -v(d) shelf card”
NVSCrdRecvFul | Repl y
NMVSCrdPat t er nMat ch “ Shel f Card”
if [ $21=0]
t hen
echo *
*** Passport node $npd does not seemto be reachabl e.
exit 1
fi
i f NVBSCndPat t er nVat ch “noTabul ar”

t hen
opt =“-noTabul ar”

fi

# Get the nunmber of slots fromthe shel f conmponent.

NVSCrrdSendCommrand $grp “$nmod d $opt shel f \
nunber O Sl ot s”;
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whi | e NMSCndRecvNext Li ne

do
i f NMBCndGet Col umm 1 “nunber O Sl ot s”
t hen

NVSCdGet Col urm 3; |\
nunber O Sl ot s=" $NVSEPI _ OUTPUT_COLUMN’

fi

done

# Get the needed attributes fromall card conponents.

NVBCdSendCommand $grp “$nod d $opt shel f card/* \
cardType, i nsert edCar dType, seri al Nunmber, \
acti veFi r mnar eVer si on, current LP”

whi | e NMSCmdRecvNext Li ne

do
NVBOmiGet Col urm 1; col =" $NVBEPI _OUTPUT_COLUMN!
NVBOmiGet Col umm 3;  val = $NVBEPI _OUTPUT_COLUMN!
case “$col” in
“cardType” )cardType="%val " ;;
“insertedCardType”) insertedCardType="$%$val” ;;

“activeFi rmnvareVersion” ) \
acti veFi rmnar eVer si on="%val " ;;

“serial Number”) seri al Nunber="%$val " ;;
“current LP") current LP="%$val " ;;
“Shel f” )

# This is the name of a card (either the first
# or another one in the list.

if [[ ! -z “$cardType” \
&& ( “S$cardType” = “none” \
|| “$insertedCardType” != “none” ) 1]
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t hen

# Print the informati on on the preceding
# card.

printf \
“% 12s % 4s % 12s % 12s % 14s % 14s
%\ n” “$nmod” “$card” “$cardType” \
“$i nsertedCardType” “$seri al Nunber” \
“$activeFi rmvareVersion” “S$currentLP”
cardType=""
fi

# Extract the card nunmber fromthe nane and stop if
# maxi mum

NMSCrd CGet Col umrm 2
NVBEPI Pat t er nvat ch “ Card/” “ $NVBEPI _OUTPUT_COLUMN’

car d=" $NVBEPI _OUTPUT_NATCH’
if (( $card > $nunberF Slots ))
t hen

br eak

fi

esac

done

# Print the last card’s information if required.

if [[ ! -z “$cardType” \
&& ( “$cardType” I = “none” \
|| “$insertedCardType” != “none” ) ]]
t hen
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printf “%12s % 4s % 12s % 12s % 14s % 14s %s\n” \
“$nod” “$card” “$cardType” “$i nsertedCardType” \
“$serial Nunber” “$activeFi rnwar eVersion” \
“$current LP”

fi

exit O

Passport DLCI Configuration Report sample
The following DtK sh script uses the NRS interface to produce a produce a
simple report all configured Frame Relay DL Clsin the network and their
major quality-of-service parameters. This exampleisavailable in the Preside
Multiservice Data Manager (MDM) load in/ opt / Magel | anNVS/ cf g/
macr os/ nns/ src/ Dl ci Scan. ksh.

#!/usr/dt/bin/dtksh

# Load the NVS EPlI extensions for reporting
[ opt/ Magel | anNM5/ | i b/ nnsepi . ksh
[ opt/ Magel | anNVB5/ | i b/ nnsepi r. ksh

# Initialize an NRS interface.

NVSBNRSI ni t

# Initiate a query for the various FrameRel ay Service
# Paraneter conponents.

NVBNRSSt art Query ppc/ FraneRel ayUni \
ppc/ EM Fr Uni - Dl ci - Sp

# Report on all latest configurations (file system
# date) for all nodes.

NVBNRSAddSour ce -1 atest "ppc" ".*"
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# Scan the NRS database for all matching conponents

whi | e NVBNRSFet chNext Conponent -var conp - bynanme

do

# Extract the major fields by nane (the associ ative
# array has them by type)

if [[ $NVSEPI _NRS_COWPABBREV == FrUni ]]

t hen
ci d="${conp[custoneridentifier]}"
conti nue

el se
cir="${conp[conmi ttedl nformationRate]}"
bc="${conp[ commi t t edBur st Si ze] }"
be="${conp[ excessBur st Si ze] }"

fi

# Print the conponent information in
# conma- separated format for the target system

NVBEPI Convert Conpl d -di sp " $NVSEPI _NRS_COMPI D"
print "$NVSEPI _COVP_I D, ${cid}, ${cir}, ${bc}, ${be}"

done

Output redirection and piping
Shell languages, such as DtKsh, support output redirection and piping. This
allows you to combine multiple programs and utilities to achieve the end
result (inthe EPI context, to parse, filter, and transform the output of queries).
However, thisistypically implemented by spawning the members of the pipes
into different independent but communicating (through standard 1/O)
sub-processes. For EPI, this meansthat the effect of one of the sub-processes
on theinternal state of the EPlI may not be known to the other processes or to
the main Shell script itself.
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This usually occurs when aquery is started in the Shell and then it receives
the replies, piping the results to another process.

Example
NVSCmdSendCommrand nyG oup “dir”
NVSCrdRecvFul | Reply -out | grep “UP”

The NVsCdRecvFul | Repl y call, which receivesall responsesto the end of
thereply, is executed in a separate sub-process. The main Shell script is
therefore unaware that the command has been completed, and so it refuses to
issue any other queriesthrough its EPI interface. To avoid thiskind of piping,
use the EPI environment variables:

Example

NVSCdSendConmmand nyGroup “dir”
NVSCndRecvFul | Repl y

echo “$NVSEPI _OUTPUT_TEXT” | grep “UP”

Alternatively, ensure that the sending of queries and receiving of replies are
performed in the same sub-process:

Example

{ NVMBCmdSendCommand nyG oup “dir”; NVBCrdRecvFul | Reply
-out; } \

| grep “UP”

You can also use the EPI commands to achieve the same result.

Example
NVSCndSendCommand nyGroup “dir”
whi | e NMBCndRecvNext Li ne
do

NVBCndPat t er nvat ch “UP" && echo
“$NVSEPI _QUTPUT_TEXT”
done

Note: This problem also occurs when using back quotes (* * ) to convert
the output of a command to a string.
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Chapter 3

Tcl Embedded Programming Interface

This section describes the Embedded Programming Interface (EPI) in the
Tool Command Language (Tcl) scripting language. This chapter containsthe
following:

“Code conventions’ (page 138)
“Integration methodology” (page 138)
“Interface” (page 139)

“Command usage information” (page 140)
“Base” (page 142)

“Generic API access’ (page 149)
“Specialized API access’ (page 156)
“Command access’ (page 164)
“Customer Database access’ (page 198)
“Real-Time Alarm Collection” (page 204)
“Network Reporting System” (page 210)
“Sample DtKsh scripts’ (page 235)

“Message handling” (page 242)
“Packaging” (page 243)
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Code conventions
There are two code conventions used in this chapter:

e\
A back dash (\) indicates that the line of code is continued on the next
line space.

s #

A message line that starts with an octothorp (#) is treated as a comment.

Integration methodology

Tcl scripts can be run with a number of interpretersin various locations,
depending on how they are compiled and installed. These includetclsh which
isthe plain Tcl Shell, wish which combines plain Tcl and graphical Tk
extensions, expect which combines Expect extensions and Tcl, and expectk
which combines Expect and Tk with Tcl.

Tcl Shells can be extended by adding new built-in commands. To add new
built-in commands to the Tcl, the only requirement is to define them along
with aspecial initialization routine in adynamic shared library. Thelibrary is
loaded as follows:

| oad <shared library path> <library nane>
where:

shared library path istheextensionlibrary path.
library nane isthe extension package name (Epit cl ).

Note: Tcl EPI needs Tcl version 7.5 or above. Use “info tclversion” to
check the version of your Tcl interpreter.

The Tcl EPI extension library (I i bEPI Tcl . so) contains all of the required
implementation functions for the base, AP, Command, Customer Database,
and Miscellaneous interfaces. It also contains references to all of the other
Preside Multiservice Data Manager (MDM) libraries it depends on (for
example, i bl Pl . so, i bAPI . so,and ! i bCom so). Therefore, to access
the preceding interfaces, you only need to |oad and specify one library in the
load command. Other libraries |oad automatically. Similarly,

l'i bEPI Tcl R so contains the implementation of the RTAC and NRS
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Interface

interfaces. Thismeansonly one library needsto be loaded and specified inthe
load command to access the interfaces listed above; the others are loaded
automatically. For example:

I oad / opt/ Magel | anNVS/ |i b/ i bEPI Tcl . so Epi Tcl ;

Thel oad command call is performed by an Preside Multiservice Data
Manager (MDM) module, nnsepi . t ¢l . The Tcl EPI scripts must load this
modul e as follows to access the basic interfaces listed above:

source [ opt/ Magel I anNVS/ |'i b/ nnsepi . tcl;
To access the RTAC and NRS interfaces, the following script can be sourced:
source [ opt/ Magel I anNVS/ |'i b/ nnsepir.tcl;

Both sets of interfaces can be loaded by sourcing the two files.

Tcl EPI provides five groups of built-in commands:

* Base
Provides mapping to the EPI base routines and utilities as well as
additional housekeeping routines.

* Generic APl Access:
Providesaccessto the Generic Application Programming I nterface (API)
commands and replies.

e Specialized API Access.
Provides specialized and val ue-added access to specific API Providers
such asthe Alarm and Status, Network Model, and Host Group Directory
Service (HGDS) APIs.

* Command Access:
Provides access to the Preside Multiservice Data Manager (MDM)
command macro capabilities.

* Real-TimeAlarm Collection (RTAC)
Provides access to the spooled alarms collected by RTAC.

* Network Reportinng System (NRS)
Provides access to the network-wide configutation data collected by
NRS.
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Customer Database Access:
Provides access to the Preside Multiservice Data Manager (MDM)
Customer Database capabilities.

Command usage information
The following information applies to built-in commands:

help
All commands support a-h (help) option that displays argumentsto a
command

command argument
You need to specify all command arguments in the indicated order.

unnamed and named connections

By default, the connection-oriented commands (APl or Command
Access) operate on asingle unnamed connection. It ispossible, however,
to create concurrent named connections. To do so, specify the connection
name as an argument (- i name) to acommand (except for the

NVBEPI Def aul t APl , NMSEPI Def aul t Cnd, NMSEPI Def aul t Cdb,
NVSEPI Def aul t RTAC, or NWMVSEPI Def aul t NRS commands).

error output

Error messages are usually output to the standard error stream. You can
stop output to the standard error stream by using the NM SEPI Set
command.

return codes

Commands usually return 1 upon success and 0 upon failure. The global
variable NMBEPI _RESULT stores the reason for failure. The possible
values and the corresponding meanings for NVSEPI _RESULT are as
follows:

0 success

1 error in argument list

2 default/named interface not created/initialized
3 default/named interface not connected to server
4 operation failed

5 operation timed out
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6 no morereplies

7 attempt to create an exiting interface (name)

This differsfrom the DtK sh EPl where commands return the error code.
This difference allows you to use EPI commandsin Tcl flow control
structures, where 1 indicates success (in DtKsh and most other Shells, 0
indicates success).

Example
if { [ NVSGVDRAPI Connect -ssel ] } {
# successfully connected

}
Some commands also support an - out argument. This argument forces
EPI to return its (string) result instead of the return codes.

* global variables
Tcl EPI returns its data through a number of global variables. If you are
using these variables from within Tcl sub-routines, you need to declare
them as having global scope with the global keyword.

Example

proc nmyProc {myArg} {
gl obal NVSEPI _RESULT;

if {$NVBEPI RESULT == 0}}

e script headers
Sincethe Magellan Contrib package (which providesaversion of the Tcl
code) does not install the codein atypical place (/opt/MagellanContrib),
scriptsthat use Tcl EPI should be written using a UNIX #! script header
asfollows:

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



142 Chapter 3 Tcl Embedded Programming Interface

Base

#!/bin/sh
# The next line restarts using wsh. \
exec wish “$0" “$@

(Substitute wi sh for the Tcl-based Shell to use (for example, expect,
scotty). Aswell, notethe\ atthe end of the comment line). Scripts
with this header will use the Tcl shell that is available from the PATH
pat h environment. The Preside Multiservice DataManager (MDM) user
environment is modified to support the proper paths for this to work.

In general, thefirst task in writing Tcl EPI scriptsistoinitialize an interface.
There are specific APl and Command Access commands to do this, but the
Base also provides a genera routine:

e NMSEPIInit
Initializes the EPI environment.

* NMSEPITerm
Drops all current APl and command interfaces and terminates the |PC
environment. Thisis sometimesrequired when another EPI script (which
makes and maintainsits own APl or command interfaces) is reused and
invoked in the same UNIX process. The second script would otherwise
fail because of duplicate server connections.

EPI normally outputs error messages (for example, if the connection to a
server failsto be created) on the standard error stream. You can prevent this
from occurring by using the following command:

e NMSEPISet +err|-err
Controls whether error messages are output (+er r ) or not output (- err ).

API and Command Access commands usually apply to a default connection
(asingle connection for all APIs, another one for Command Access, and
another one for Customer Database access). When using multiple concurrent
connections, you can use the following commands to make a specific
command the default and thereby avoid having to specify its name as an
argument in every command:

*  NMSEPIDefaultAPI [-iname <name>]
NM SEPI DefaultCmd [-iname <name>]
NM SEPI DefaultCdb [-iname <name>]
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NM SEPI DefaultRTAC [-iname <name>]

NM SEPI DefaultNRS [-iname <name>]

If it exists, makes the named interface connection the default. If no
interface is named, the original unnamed default interface, if any, is set
to be the default. The last two calls are available only with the EPI
reporting extension (RTAC and NRS interfaces).

Note: Thereisonly one default API interface for all API types (for
example, Alarm and Status, Network Model).

The following Preside Multiservice Data Manager (MDM) utilitiesare
supported:

e NMSEPIConvertCompld [-out]
[-canon|-disp|-type-mnem|-epl|
-ep2|-dpn|-switch] <component 1 D>
Converts the specified component 1D and returns the result in the
NVSEPI _COVP_I Dglobal variableand asastring result (if - out isused).
The conversions are as follows:

-canon
converts to canonical API format (for example, PM AML PE 1 Pl 1).

-di sp
converts to display format (for example, PM AML PE/ 1 PI/ 1).

-type
extracts the module/link type (for example, PMor NL).

-mem
extracts the module mnemonic (for example, AML).

-epl and -ep2
extract the first and second link endpointsin canonical API format.

-dpn

convertsa DPN-100 OA or a PE/PI/PO component 1D to aform suitable
for commands (<menoni ¢c> [ pe <pe#>| <pi #> [<po #>]]). (For
example, AML 11.).
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-switch
returns the module-level component ID in canonical API format (for
example, PMAML).

- ommi

returns the Preside Multiservice Data Manager (MDM) HP-OpenView
DeskTop compatible component 1D (similar to display format except for
link names).

Examples
NVSBEPI Convert Conpld -epl “$nyLi nkl d”
echo “Endpoint1l: $NVSEPI _COWP_I D

NVBEPI Convert Conpl d -dpn “$nyDPNPort”
NVBCmdSendCommand $nmy QA “ $NVBEPI _COVP_I D enabl e”

*  NMSEPICompareComplds <component | D1> <component | D2>
Compares the two returning component I Ds and returns (instead of the
usual return codes) 0 if they areidentical, <0 if the first component 1D
precedes the second, and >0 if the second precedes the first.

« NMSEPIConvertTime  [-out] [-stc]
-api|-tostc|-epoch|-unix|-alarm|-pp
[-ftime <for mat>|-offset <nb> [days]
[<timestring>]
Converts the specified time string and returns the result in the
NVSEPI _ QUTPUT_TI ME global variable and asa string result (if - out is
used). The input time can bein:

API format (YYYY MM DD HH MM SS)

Common Alarm format (YY- M DD HH: MM SS)

UNIX Epoch (<nunmber of seconds since 1970>)
Passport reply format (YYYY- M DD HH: MM_SS)

The returned time is in the same time frame as the input one.However,
exceptions occur if you specify - st ¢ or if you select the-t ost ¢
conversion. If you specify - st ¢ theinput timeis assumed to bein
Standard Time Coordinates, that is, Greenwich Mean Time (GMT). If -
st c isused and not - t ost ¢ then the output timeis converted from STC
to local workstation time. If the input time is not specified, the current
workstation’s time is used (and - st ¢ isignored).
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The conversions are as follows:
- api
produces the time in API format.

-tostc
produces the time in API format converted to Standard Time
Coordinates.

- epoch
returnsthetime asa UNIX Epoch value (number of seconds since 1970).

-uni x
returns the time as the default time format for the workstation’s
LOCALE (see man -s3c ctinme)

-al arm
returns the time in Common Alarm format.

-pp
reeturns the time in Passport reply format

-ftine <format>
returnsthe timein the specified format (seeman -s3c strftine, 100
characters maximum).

-of fset <nb> [days]
if days are not specified, returns thetime in API format after applying
the specified positive or negative offset in seconds, otherwise returns

days

- secsi nday
returns the number of seconds from the previous midnight and the
specified time (or the current time)

- stcof f set

returnsthe number of seconds between thelocal workstation timeandthe
coordinated universal time (UTC) and, if needed, taking daylight savings
time into consideration. The offset is positive going west from UTC
(same as UNIX timezone/altzone).
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Example
NMSEPI Convert Ti ne -of fset -7 days
puts “$SNVSEPI _OQUTPUT_TI MEI n”

returns the time 7 days ago, for example:
2000 03 24 17 01 19

NVSEPI Convert Ti me -epoch “2000 03 24 17 01 19“
puts “$NVBEPI _OQUTPUT_TI MEI n”

returns the same as UNIX epoch, for example:
953935279

NVSEPI Convert Time -ftine “Time was: %a % % % : %0p” \
“ 953935279
puts “$NVSEPI _OUTPUT_TI MEI n”

returns the same information using a custom format:
Tinme was: Fri Mar 24 5:01PM

e NMSEPIPatternMatch  [-out] [-g] <pattern> <target>
[<substitute>]

Performs pattern matching of <pattern>with <target>. Specify <pattern>
with grep syntax. You can include one\ (\) delimited sub-pattern, which
isreturned if there isamatch. instead of the full matched portion. If you
specify <substitute>, the matching sub-string is replaced by
<substitute>. The - g option substitutes all matching sub-strings. The
matched or substituted string isreturned in the NMSEPI _ OQUTPUT_NMATCH
environment variable (and standard output if - out is used).

Example
if { [ NVSEPI PatternMatch “pe \(\[0-9\]*\)down” \
“$NVSEPI _QUTPUT_TEXT" ] } {
puts “PE# $NVSEPI _OUTPUT_MATCH i s down.”;

NMSEPIGetContext [-out] [-ssel|-user |-ws] <var. name>
NM SEPI SetContext -user |-ws <var. name> <value>
Gets or sets a Preside Multiservice Data Manager (MDM) context
variable. The context correspondsto the Service Selection for - ssel , the
current User Session for - user, and the Workstation Wide for - ws.
NVSEPI Get Cont ext setsthe NMBEPI _CTX_VALUE global variable to
the extracted value (and returned as a string if - out isused).
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Example
NVBEPI Get Cont ext -user “DPN_QUI CK_STEP”
put s “Hot context: $NWVSEPI _CTX VALUE"

*  NMSEPILongArith [-out] [-u] <integer value> +|-[x|/|%
<integer value>
Performs long integer arithmetic on the values provided (+ addition, -
subtraction, x or * multiplication, / division, and %modulo). If - u is
used, unsigned arithmetic is performed. The results are returned as a
string in the NMBEPI _RESULT global variable and as a string result if
- out isspecified.

Example
NVSEPI LongArith $currByteCount - $prevByt eCount
echo “Delta: $NVSEPI _RESULT”

The following commands are supported only in Tcl EPI, but do not function
when the graphical Tk extensionisused (explicit Recv routines must be used
instead).

* NMSEPIEventL oop
Initiates an Xt-based event loop for asynchronous message handling.
This command never returns. The processing scripts are then performed
by the callback Tcl codethat isbound to the APl and command interfaces
(see NVBEPI Regi st er Cont ext | nt er est , NVMBAPI Bi ndCal | back,
NVSCdBi ndCal | back, and NMBCdbBi ndCal | back).

*  NMSEPIRegister Contextlnterest [-user |-ws
<callback> <var. names...>]
Binds the specified Tcl command string, <cal | back>, (typically a
function invocation and its arguments) to the specified Preside
Multiservice Data Manager (MDM) Context variables and domain (-
user for the User Session and - ws for Workstation Wide). This
command string will be executed whenever one of the named variable
changes value and the script isin an event loop (NVBEPI Event Loop).
The following global variables are available to the callback:

NVSEPI _CB_REASON
is set to CONTEXT.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



148 Chapter 3 Tcl Embedded Programming Interface

NVSEPI _CTX_VAR
is set to the the named of the changed variable.

NVSEPI _CTX_VALUE
is set to the new value for the variable.

Only one such callback can be registered. To deregister the callback, call
this command without any arguments.

Example

proc conponent Hot Context {} {
# react to the hot context selection
# whose conponent name value is in
# $NVSEPI _CTX_VALUE

}

NVSEPI Regi st er Cont ext I nt erest -user \
“conponent Hot Cont ext” “ DPN_QUI CK_STEP*;

NVSEPI Event Loop;

* NMSEPITimer set <msec> <callback>
| clear <timer name>

Thefirst form, set , of this command binds the specified Tcl command

string, <cal | back>, (typically afunction invocation and its arguments)
to beinvoked oncein <nms ec> milli-secondswhen the script isin an event
loop (NVSEPI Event Loop). The created timer is given a name returned

asthe value of the NMSEPI _TI MER_NAME global variable. This name can
beused inthe second form, cl ear , to cancel thetimer. The callback code
isinvoked with the following environment variables:

NVSEPI _CB_REASON
issetto TI MER.

NVSEPI _TI MER_NAMVE
is set to the name of the timer that has expired.
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Example
proc rescanlList {} {

# re-create the tiner to be called again
NVSEPI Ti mer set [ expr 5 * 60 * 1000 ] “rescanList”;

}
NVSEPI Ti mer set [ expr 5 * 60 * 1000 ] “rescanList”;

NVSEPI Event Loop;

Generic APl access
These commands provide accessto the Generic APl at the samelevel asif you

were using the Generic API Provider utility, genapi, directly. At thislevel, no
special knowledge of the individual API typesisrequired; all queries can be
handled in a generic way. (For more information, see 241-6001-200 Preside
MDM Application Programming Interface Primer.

Generic APl Access commands are used in the following sequence:
Initialize an API interface.

Connect to the API server.

If the server requiresit, send aREG STER message and wait for itsreply.
Send an API query.

Receive the next reply and extract the needed information.

o 0o~ W N P

Disconnect from the APl server.
7 Dropthe APl interface.

Multiple queriescan beissued, but individual APl interfaceswill handlethese
queries synchronously, one at atime (except for sieve event notifications). It
is possible, however, to create multiple-named API interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel queries). Note also that asingle API interface can be
reused (disconnected and reconnected to another server).
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The same command sequence is used by the Specific API Access areas, but
specialized commands are sometimes added to handle the particul ar detail s of
an API type. For more information on specialized commands, see
“Specialized APl access’ (page 156).

Generic API Access commands
The following Generic APl Access commands are provided:

NM SAPIInit [-iname <name>] <API dictionary path>

Initializes a Generic API interface using theindicated API dictionary. If
more than one interface is to be used, you should provide a name for it.
This name must be indicated with the - i name option on al commands
targeted at thisinterface (or use NVSEPI Def aul t APl to make it the
default interface).

Note: Specialized API Accessprovidesitsown version of thiscommand,
which hides the detail of the API dictionary path. For more information,
see “ Specialized API access’ (page 156).

NM SAPIDrop -iname <name>
Drops the named API interface to clear up the connection or so it can be
reused.

NM SAPIConnect [-iname <name>] <service name> [<host>]
Connects the default or named interface to the specified API server,
optionally on a different Preside Multiservice Data Manager (MDM)
host.

Example
NVSAPI | nit / opt/ Magel | anNMS/ | i b/ api / GVDR. di ct ;
i f{ [ NMBAPI Connect GVDR | ocal host ] } {

# connection successful

NM SAPI Disconnect [-iname <name>]
Disconnects the default or named interface from its current APl server.
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«  NMSAPIRegister [-iname <name>] <user id> [<passwor d>]
[-attr <attributelines>]
Sends aREG STER message through the default or named interface with
the specified parameters

where:

-attr <API attribute |ines>

isone or more AP attribute linesto add to the message (for example, the
“_attr: userCapability E ndlnject” lineneededtoregister to
IMDR with alarm injection capabilities).

This command is actually a combination call, sinceit will both send the
query and wait for the reply. The return code therefore indicates the
success or failure of the complete REG STER command-reply sequence.

Example
if { [ NVSAPI Regi ster toto \
-attr “_attr: userCapability E mdinject” ] } {
# successful register for alarminjection

«  NMSAPISendCommand [-iname <name>] <API query string>
Sends aquery to the default or named interface. The query is specified as
an ASCII string in API syntax.

Example

NVMBAPI SendCommand “_cnd: get
_obj _type: network

_obj __id: networklD S conpRoot
_scope: all

_attr_id: all

_filter:conpl D LEFT NI PM

«  NMSAPIRecvReply [-iname <name>] [-out] [-var <array hame>]
[<timeout>]
Waits for and receives the next reply record from the server. A timeout
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can be specified (by default, it waits forever). With atimeout of 0, the
command acts asano-wait poll. If - out isspecified, the received record
isreturned asa string in an API-like format instead of the exit code.

If avariable name is specified with - var , the named variable is typeset
asan associative array containing the received AP fields. For API fields
having an attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple valuesin the reply, these values are
concatenated in the array value with carriage returns as separators.

Example
Receving a GET command reply for a Network Model node could lead
to the following values:
while { [ NVBAPI RecvReply -var reply ] } {
#. ..
# $repl y(_obj _type) is “node”
# $reply(_obj _id, conpld) is “PM R78"
# $reply(_attr,rawState) is “I NSV’
#...and so on...

Itispossibletolist al the array keysusing Tcl’s“ array nanes
<array nane>" construct.

Thereturn error codeisin NVBEPI _RESULT (5 indicates a timeout
occurred).

*  NMSAPISkipRestOfReply [-iname <name>]
This combination call waits for and ignores all further replies until the
end of response. If it finds an error record, the NVSEPI _ RECORD TYPE
global variable is set to ERROR; otherwise it is set to ENDRESP.

+  NMSAPIGetRecord [-iname <name>] [-out] [-var <array name>]
Extracts the last received record’s (NMSAPI RecvRepl y) record type
(NONE, REG STER, RESPONSE, EVENT, ENDRESP, ERROR, or END). It
places this information in the NMSEPI _RECORD TYPE global variable
(and returned it asastring if - out isused) and resetsthe API field list
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to the beginning for NMSAPI Get Next Fi el d,
NVBAPI Fi ndNext Fi el d, and NMBAPI Fi ndNext At t r (it cantherefore
be called several times to repeatedly scan the field/attribute list).

If avariable name is specified with - var , the named variable is typeset
asan associative array containing the received AP fields. For API fields
having an attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple valuesin the reply, these values are
concatenated in the array value with carriage returns as separators.

Itispossibleto list al the array keysusing Tcl's“ array nanes
<array nane>" construct.

Example
while { [ NVBAPI RecvReply ]} {
NVBAPI Get Recor d
if { “$NVSEPI _RECORD TYPE" = “ENDRESP" } {
# got end of response

«  NMSAPIGetNextField [-iname <name>] [-out]
Extracts the next API field from the last received reply. The following
global variables are set:

NVSEPI _FI ELD_LABEL

isthe API fieldtype (_attr:,_end_resp:,_error:,_end:,
_obj _type:,_obj _id:, user_id:,_capability:,_inv_id:,
_event _type:, _tinme:,or_sieve_id:).

NVSEPI _FI ELD_NAMVE
isthe API field name element (. ATTR and _OBJ_I D only).

NVSEPI _FI ELD_TYPE
isthe API field type element (_ ATTRand _0BJ_I Donly).

NVSEPI _FI ELD_VALUE
isthe API field value.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



154 Chapter 3 Tcl Embedded Programming Interface

Multiple-line attribute block values are returned asa single multiple-line
value.

If - out isused, thefield isreturned as a string in an API-like format.

Example
NVBAPI Get Recor d;

while { [ NVBAPI GetNextField ] } {
if { “$NMVBEPI _FIELD LABEL” == “ attr:”
&& “$NVBEPI _FI ELD_ NAME® == “tine” } {
puts “Time is: $NVBEPI _FI ELD VALUE'

* NMSAPIFindNextField [-iname <name>] [-out] <label>
Locates and returns the next API line of the type specified by <l abel >
(Lattr:,_end_resp:,_error:,_end:,_obj_type:,_obj_id:,
_user_id:,_capability:,_inv_id:,_event_type:, time:,or
_sieve_id:)fromthe API field list of the last received API reply. The
global variables are set asfor NVBAPI Fi ndNext Fi el d. If - out isused,
thefield isreturned as a string in an API-like format (but without the
label) on standard output. The previous example can be rewritten as
follows:

NMSAPI Get Recor d;

while { [ NVBAPI FindNextField “_attr:” ] } {
if { “$NVSEPI _FI ELD_NAME" = “tine” } {
puts “Time is: $NVBEPI _FI ELD VALUE";

«  NMSAPIFindNextAttr [-iname <name>] [-out] <attr. name>
L ocates and returns the next named attribute from the API field list of the
last received API reply. The global variables are set asfor
NVBAPI Fi ndNext Fi el d. If - out isused, thefield valueisreturned as
astring. The previous example can be rewritten as follows:

NVBAPI Get Recor d;

if { [ NVBAPIFindNextAttr “time” ] } {
puts “Time is: $NVBEPI _FI ELD VALUE’;
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The following command is supported only in Tcl EPI. It does not function
when the graphical Tk extensionisused (explicit Recv routines must be used
instead).

*  NMSAPIBindCallback [-iname <name>] <callback command>
Binds the specified Tcl command string (typically afunction invocation
and its arguments) to the API interface. This command string will be
executed whenever a new message is received from the server for this
interface and the script isin an event loop (NVSEPI Event Loop). The
following global variables are available to the callback:

NVBEPI _ | NAME
isthe API interface name of the callback.

NVSEPI _CB_REASON
isthe reason for the callback (LOST_CONNECTI ON, ERROR, EVENT, or
RESPONSE).

NVSEPI _ RECORD_TYPE
isthereturned record (API record type or ALARMIf thereceived record is
an Alarm, or RAWSTATE if it isa Raw State).

NVSEPI _ALARM SEVERI TY, NWVSEPI _ALARM EVENT,
NVSEPI _ ALARM FAULT, NVSEPI _ALARM TI ME,
NVSEPI _ALARM COMPI D, NVBEPI _ALARM OPDATA
arethe specia alarm fields

NVSEPI _ALARM TI ME, NWVSEPI _ALARM COWPI D,
NVSEPI _RAW STATE
arethe alarm fields if a Raw State Change record is received

NVSEPI _API _SI EVEI D
isthe source Sieve ID for the received message, if any.

In addition, the post-Recv functions (i.e., NMSAPI Get Recor d,

NVBAPI Get Next Fi el d) can be used in the context of this callback to
extract other API fields and attributes from the received reply. The event
loop is launched with NVSEPI Event Loop and never returns.
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Example

proc mycb {} {
# ...Process the reply...
}

# ... launch conmands and create sieves ...
NMVSEPI Bi ndCal | back mychb;

NVSEPI Event Loop; # never returns

Specialized APl access
This section describes additional commands as well as value-added versions
of the Generic APl Access commands that are built to interact with specific
APlIsand their features.

Alarm and Status API Access
This area adds commands to interact with the Alarm and Status API. In
addition to a number of combination calls (for example, to create an alarm
sieve or to inject alarms), it also supports automatic extraction of the major
alarm attributes to support most forms of network automation.

Alarm and Status APl Access commands
The following Alarm and Status APl Access commands are provided:

NM SGMDRAPI I nit [-iname <name>]

This simplified form of the NMSEPI | ni t command initializes an API
interface to the Alarm and Status API server (GMDR). If multiple API
interfaces are to be used, specify anamein the command invocationsfor
thisinterface. This name must be indicated with the - i narme option on
all commands targeted at this interface (or use NVSEPI Def aul t API to
make it the default interface).

NM SGMDRAPI Connect [-iname <name>] [-ssel | <host>]
Connectsto the Service Selected GVDR server (if - ssel isspecified), the
specified location (<host >), or thelocal host (by default).

Example

NVSGVDRAPI I nit -inanme toto

if { [ NVMSGVDRAPI Connect -inane toto -ssel ] } {
# we’'re connected
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e NMSGMDRAPICreateAlarmSieve [-iname <name>] [-all]
[-attr <alarm event filters
and attributes...>]
This combination call creates a simplified alarm sieve and waits for the
creation reply. The return code al so indicates whether the creation was
successful or not. By default, this sieve only extracts the major alarm
attributes (conpl d, t i e, severity, event, f aul t Code, and
oper at or Dat a) of al of the received alarms. However, if - al | is
specified, all of the attributes are extracted. You can add event filter
(“_attr: eventFilter SS <attribute> <operator> <type>
<val ue>") and specific attribute extraction (* _attr: eventinfo S
<attri but e>") parametersin APl syntax using the-at t r option and
its values (note that each value may be multiple-lined).

Example
if { [ NVSGVDRAPI Cr eat eAl arnSi eve -attr \
“ _attr: eventFilter SS event EQ E SET” \
“_attr: eventInfo S commentData” ] } {
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NVBGVDRAPI RecvAl ar m(withthe EVENT
record type).

Each Alarm and Status API sieve is given aunique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve ID of the newly created sieveisreturned asthe
NVSEPI _API _SI EVEI Dvariable.

Note: Because the notifications are received asynchronously, they can be
received while executing another APl command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

e NMSGMDRAPIRecvAlarm [-iname <name>] [-out]
[-var <array name>] [<timeout>]
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the major alarm fields in their own
global variables (if thereply istheresult of an alarm get or notification).
The following global variables are set:
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NVSEPI _ RECORD_TYPE:
isthe API record type.

NVSEPI _ ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.

NVBEPI _ ALARM FAULT
isthe fault code.

NVSEPI _ALARM TI ME
isthe alarm time.

NVSEPI _ ALARM COWPI D
is the component ID.

NVSEPI _ ALARM OPDATA
is the operator data.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide. The other
attributes, if any were specified, can be extracted with the

NMSAPI Get Recor d, NMBAPI Get Next Fi el d,

NVBAPI Fi ndNext Fi el d, and NVBAPI Fi ndNext At t r commands.

Example
NVSGVDRAPI Cr eat eAl arnSi eve -attr \
“_attr: eventFilter SS event EQ E SET”;

/f{ [ NVBGVDRAPI RecvAlarm] } {

241-6001-211 14.3RSUP



Chapter 3 Tcl Embedded Programming Interface 159

if { “$NVSEPI _RECORD_TYPE" == “EVENT”
&& “$NVBEPI _ALARM SEVERI TY” == “critical” } {
# handle the critical alarm

If - out isused, thedefault alarm fieldsare returned asastring consisting
of asequence of at least six lines (for theseverity, event,
faul t Code, time, conpld, andoperator Dat a respectively).

If avariable nameis specified with - var , the named variable is typeset
asan associative array containing the received AP fields. For API fields
having an attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Note: Some lines may be empty if the corresponding field is not present.
Aswell, oper at or Dat a can consist of more than oneline.

e  NMSGMDRAPIFormatAlarm [-iname <name>] [-out]

[ter selnormal|[full]
This command produces the last received alarm (from
NVBAPI RecvRepl y, NVSGVDRAPI RecvAl ar mor from acallback) inthe
Preside M ultiservice Data Manager (MDM) Common Alarm Format (as
used in the Alarm Display and Component Information Viewer tools).
Thealarm can beformattedin either t er se (oneline), nor mal (includes
Operator Data) or f ul | (al information) formats, the default isf ul | .
The NVBEPI _ALARM DI SPLAY variableis set to the resulting string.

If - out isused, the resulting string is also returned.

e NMSGMDRAPIInjectAlarm  [-iname <name>] <comp |D>
<event> <severity> <fault code>
<notification | D> <comment>
[-time <time>]

[-attr <other attributes...>]
Sends an alarm injection command with the following specified
parameters:
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conp ID
is the component ID.

event
isthe alarm event (set | cl ear | nessage).

severity
isthe severity of the alarm (war ni ng| mi nor | maj or | cri tical |
cl eared|indeterm nate).

fault code
isthe fault code in AAAACCCC format.

notification ID
is the sequence number (if O or an empty string, a unique value will be
provided).

conment
is the comment data string.

Aswell, atime can be specifiedusing-ti ne (inyyyy mm dd hh nm
ss format) and other attributes specified using - at t r and its values (as
oneormore“_attr: <nane> <type> <val ue>" per string).
Unspecified attributes take default val ues (see 241-6001-203 Preside
MDM Alarm and Status API Reference Guide).

Note: Thisisnot acombination call sincethe command does not wait for
the server’s reply, which must then be explicitly received or ignored.

Example
NVSGVDRAPI | nj ect Al arm “ MYRTR WEST3” \
maj or set A0000001 23 \
“The router does not reply.” \
-attr “_block: _attr operatorData S
Try: 12, Timeout: 5, IP: 33.24.1.1
_end_bl ock:”
NVBAPI Ski pRest OF Repl y

e NMSGMDRAPICreateRawStateSieve [-iname <name>]
[-attr <event filters...>]
This combination call creates a simplified raw state change sieve and

241-6001-211 14.3RSUP



Chapter 3 Tcl Embedded Programming Interface 161

waits for the creation reply. The return code also indicates whether the
creation was successful or not. By default, this sieve only extracts the
conpl d, ti me, and r awSt at e attributes. It is possible to add an event
filter (“ _attr: eventFilter SS <attribute> <operator>

<t ype> <val ue>") using the- at t r option and its values (note that
each value may be multi-lined).

Example
if { [ NVSGVDRAPI Cr eat eRawsSt at eSi eve -attr \
“_attr: eventFilter SSrawState EQ E O0S" ] } {
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NVSGVDRAPI RecvRawst at e (using the
EVENT record type).

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve D of the newly created sieveisreturned asthe
NVSEPI _API _SI EVEI Dvariable.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

* NMSGMDRAPIRecvRawState  [-iname <name>] [-out]
[-var <array name>]
[<timeout>]
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the raw state change fieldsin their
own global variables (if the reply isthe result of anode get or
notification). The following global variables are set:

NVSEPI _RECORD TYPE
isthe API record type.

NVSEPI _ALARM TI ME
is the notification time.
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NVSEPI _ALARM COMPI D
isits component ID.

NVSEPI _RAW STATE
isits raw state value.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide.

Example
NVBGVDRAPI Cr eat eRawst at eSi eve -attr \

“ _attr: eventFilter SS
rawState EQ E OCOS’;

if { [ NVSGVDRAPI RecvRawState ] } {
if { “$NVSEPI _RECORD TYPE’ == “EVENT" } {
# handl e the out-of-service conponent

If - out isused, theraw state fields are returned as a string consisting of
a sequence of threelines (for ther awSt at e, tine, and conpl d

respectively).

If avariable nameis specified with - var , the named variable is typeset
asan associative array containing the received API fields. For API fields
having an attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Network Model APl access
The Network Model (NM) API access allows you to initialize an AP
interface to the server and connect the interface to the host.

Network Model APl Access commands
Network Model (NM) API Access provides two additional commands:

e NMSNMAPIInit [-iname <name>]
Initializes an API interface to the NM Server. If multiple APl interfaces
areto be used, specify aname in the command invocations for this
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interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NMSEPI Def aul t APl to
make it the default interface).

NM SNM API Connect [-iname <name>] [-ssel | <host>]
Connects theinterface to the Service Selected NM Server host (- ssel ),
the named hogt, or the local host (by default).

Example

NVBNVAPI | ni t

if { [ NMSNMAPI Connect bcars561 ] } {
# we’'re connected

Various Generic APl Access commands can be used to send queries and
receive their replies.

Host Group Directory Service APl access
The Host Group Directory Service (HGDS) API Accessallowsyou to extract
data on the Passport Group configuration of Preside Multiservice Data
Manager (MDM). Some value-added and combination calls are added to the
Generic API Provider along with automatic extraction of the Passport
Member information.

HGDS API Access commands
The following HGDS API Access commands are provided:

NM SHGDSAPI I nit [-iname <name>]

Initializes an API interface to the Host Group Directory Server. If
multiple API interfaces are to be used, specify a name in the command
invocations for thisinterface. This name must be indicated with the

- i name option on all commands targeted at this interface (or use
NVSEPI Def aul t API to make it the default interface).

NM SHGDSAPI Connect [-iname <name>] [-ssel|<host>
Connects the interface to the Service Selected HGDS (- ssel ), the
named hogt, or the local host (by default).

Example

NVSHGDSAPI | nit -i name hgds;

if { [ NMSHGDSAPI Connect -inane hgds -ssel ] } {
# we're connected
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e NMSHGDSAPISendQuery [-iname<name>]
-group [<group name>]

| -member [<member name>]

| -child <group name>

| -parent <member name>
Sends an HGDS API query. Use - gr oup to retrieve the named Passport
Group (or all of them if no name isindicated), - menber for the named
Passport module (or all of them if no nameisindicated), - chi | d for the
Passport hostsin the named group, or - par ent for the groups containing
the named host.

*  NMSHGDSAPIRecvReply [-iname <name>] [-out] [<timeout>]
Enhances NVBAPI RecvRepl y to automatically extract the Passport host
information if present in the global variables. The following global
variables are set:

NVSEPI _ RECORD_TYPE
isthe reply record type.

NVSEPI _HGDS_NANVE
is the Passport host or group name.

NVSEPI _HGDS | PADDR
is the Passport host |P address, if applicable.

Example:
if { [ NMSHGDSAPI SendQuery -iname hgds \
-child “$grp” 1 } {
while { [ NVBHGDSAPI RecvReply -inane hgds ] } {
exec ping $NVSEPI _HGDS_| PADDR;
if { errorCode == 0 } {
# Passport is reachable

Command access

Likethe cncend utility, Command Access allows scripts to connect to
Passport Groups and DPN-100 OAs (the command route), send commandsto
the modules they contain, and receive the replies. Command Access also
provides several utility commandsto assist with the parsing and identification
of the command output. Command Access commands further communicate
with the Command Session servers (CMCFUN and CM) that correspond to
the current DI SPLAY environment variable (for example, for ascript that uses
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the session serversin the current Preside Multiservice DataManager (MDM)
User Session and potentially uses its current group and OA connections) in
the Command Console.

For stand-alone (for example, CRON) or specific macros (for example, using
Passport provisioning mode), it may be necessary to create a private
Command Session for the execution of the script. Command A ccess provides
the NMsCmdSessi on comand to start (and stop) a session. (For a description
of crewr ap and how to use it to write macros, see 241-6001-301 Preside
MDM Customization Administrator Guide).

Command Access commands are used in the following sequence:

Initialize a command interface.
Connect to the Command Session server (CMCFUN).
Connect to one or more Passport Group(s) or OA(S), if necessary.

Send a command to a node in the connected Groups and OAs.

a b~ W N P

Receive the command replies, either asasingle string or oneline at a
time.

6 UseTcl or the provided commands to analyze the reply.
7  Disconnect from the command server.
8 Drop the command interface.

Multiple commands can be sent to the nodes, but individual command
interfaces will handle these commands synchronously, one at atime. Itis
possible, however, to create multiple named command interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel commands).

Command Access commands
The following Command Access commands are provided:

e NMSCmdSession [-display <DISPLAY>] start|stop
[-dpn <M DM host>] [-pp <M DM host>]
[-idle <timeout>]
Starts (st ar t ) or stops (st op) a private command session for the
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specified <DI SPLAY> name (must be a unique value workstation-wide
for private sessions). Thisis equivalent to spawning the following
command in the background:

/ bi n/ env DI SPLAY=<DI SPLAY> \
[ opt/ Magel | anNMS/ bi n/ | oop
-delay 3\
/opt/ Magel | anNMB/ bin/icm\; \
[ opt/ Magel | anNMS/ bi n/ cncfun

Sincel oop is used, the session terminates automatically within 30
seconds if the script that has spawned it terminates without stopping it
(be careful of middle shell processes). See 241-6001-301 Preside MDM
Customization Administrator Guide for more information on thel oop
utility.

The calling script waits for two to three seconds after invoking this
command (or performs whatever operations it wants to) before
attempting to connect to the session to let the session serversinitialize
themselves properly.

If one of - dpn and/ or - pp is specified, the matching service selection
isapplied to the new session so that the corresponding servers are used
instead of the current workstation service selection. See

NVBCrd Set Ser vi ceSel ect i on to change the session’s service
selection.

If -i dl e isspecified with anon-zero value, the time (in minutes) is
passed to cmcfun which self-terminates automatically if the specified
time elapses with no command activity. This ensures that device
connection resources arefreed if not used for an extended period of time.
The next timethe session is used, the required group connection needsto
be re-created.

Example

# start a private command session and wait for it
# to initialize

NMSCrrdSessi on -di spl ay nysession. $$ \

|| exit 1
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sleep 3
# initialize an connect the command interface
# with -display mysession. $$ (see bel ow)

*  NMSCmdInit [-iname <name>]
Initializes a command interface. If multiple interfaces are to be used at
the same time, specify a name in the command invocations for this
interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NVSEPI Def aul t Cnd to
make it the default interface).

*  NMSCmdDrop -iname <name>
Drops the named command interface (frees allocated resources).

*  NMSCmdConnect [-iname <name>] [-display <DISPLAY >]
Connects the interface to the current Command Session servers (for
interactive scripts used within an Preside Multiservice Data Manager
(MDM) user session or as argument to cncwr ap) or the servers that
correspond to the specified DI SPLAY variable for a previously started
alternate Command Session server set.

Example

NVSCrrd | ni t

if { [ NMSCmdConnect -display $mysession ] } {
# we’'re connected

* NMSCmdDisconnect [-iname <name>]
Disconnects the interface from the session servers. The interface may be
reconnected to the servers from the same session or to servers from
another session.

*  NMSCmdSetServiceSelection [-iname <name>]

[-dpn <M DM hostname>]

[-pp <M DM hostname>]
Controls the Service Selection settings for the Command Session this
interface is connected to. - dpn specifies the name of the MDM host to
be used for DPN Network Access. - pp specifies the name of the MDM
host to be used for Passport Network Access.
Thisissimilar to using the Service Selection tool on the same session as
the Session Servers so if other users (or programs/scripts) are using that
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session, then they will also be impacted by this change. The Command
Interface must be connected, see NMSCrrdConnect ) for this function to
work.

* NMSCmdSendConnect [-iname <name>] OA|GROUP <route>
<name> <passwor d>
Sends a connect request to the indicated route using the specified
authentication information. If an error isfound, the error text isthe value
of the NVBEPI _OQUTPUT_TEXT global variable.

Note: Connecting to an already connected route resultsin an error, even
though the route is available. Send a““ command to the route to verify
if a connection has already been established. If the connection does not
exist, the reply indicates an error.

Example
NVSCrdSendCommand ny QA “*
if { [ NMBCndSki pRest Of Repl y ]

|| [ NVBCrdSendConnect QA \
nyOA nyCap aglsw2 ] } {
# we're connected to the route

Note: If the script isto be invoked from the Preside Multiservice Data
Manager (MDM) Command Console, you can use

“$ENV{* CMC_CURRENT_RQUTE' }* (with the quotes as indicated) here
and in NM8Cnmd SendConmmand to indicate the current Command Console
route.

*  NMSCmdSendDisconnect [-iname <name>] <route>
Disconnects the interface from the named route.

«  NMSCmdSendCommand [-iname <name>] <route> <command>
Sends a command to a node through the specified connected route. The
name of the destination nodeistypically the first token of the command.

Example
if { [ NMSCmdSendCommand nyQA “R78 d” ] } {
# command sent
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Note: The special command routes of the Command Console ($ for
macro access, @ for the SNMP Command Framework, and * for the
Passport wild-card group) can all be used as routes from EPI though,
obvioudly, thereis no need to first connect to them.

Note: Be careful when specifying, in the node command, special
characters (for example, * or ?) which may be interpreted and
substituted by Tcl. You should quote the command string as awhole.

«  NMSCmdRecvFullReply [-iname <name>] [-out]
Waitsfor and receivesthe complete reply to the previous node command.
Thereplied text is available in the NMSEPI _OUTPUT_TEXT global
variable (and returned as a string if - out isused). The received text is
also available to the NMSCdPat t er nvat ch command.

Example

NVSCmdSendCommrand nyQA “dir”;

if { [ NvsCrdRecvFul | Reply T } {
exec echo “$NVBEPI _OQUTPUT_TEXT" \

| grep “pe”;

*  NMSCmdRecvNextLine[-iname <name>] [-out] [<timeout>]
Waits for and receives the next line of the last reply of the issued node
command. A timeout can be specified (by default, it waits forever). With
atimeout of 0, the command acts a no-wait poll. The replied text is
availablein the NMSEPI _OQUTPUT_TEXT global variable (and returned as
adtring if - out isused). Thereceived text isaso available to the
NVBCrrdPat t er nvat ch, NMSCrd Get NunCol umms, and
NVBCd Get Col urm commands. The previous example can be rewritten
asfollows:

NVSCrdSendCommrand nyQA “r78 d”;
while { [ NMBCrdRecvNextLine ] } {
if { [ regexp “.*pe.*" \
“$NVBEPI _QUTPUT_TEXT” ] } {
puts “$NVBEPI _QUTPUT_TEXT"

«  NMSCmdRecvNextChunk [-iname <name>] [-out] [<timeout>]
Waits for and receives the next chunk of the last reply of the issued node
command. A chunk ismost efficiently processed by EPI and may contain
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multiple lines of text (it can even end in the middle of aline). A timeout
can be specified (by default, it waits forever). With atimeout of 0, the
command acts a no-wait poll. The replied text is available in the
NVSEPI _ OUTPUT_TEXT global variable (and returned asastringif - out
isused). The received text is also available to the

NVSCndPat t er nvat ch, NMSCnd Get NunCol umms, and

NVSCrd Get Col urm commands. The previous example can be rewritten
asfollows:

NVSCnrdSendCommand nyQA “r78 d”;
while { [ NVSCnmdRecvNext Chunk ] } {
if { [ regexp “.*pe.*" \
“$NVBEPI _OUTPUT_TEXT" ] } {
puts “$NVBEPI _OUTPUT_TEXT”

e NMSCmdSkipRestOfReply [-iname <name>]
This combination call waits for and ignores all replies until the end of
response.

e NMSCmdGetNumColumns [-iname <name>]
Returns the number of blank (space or tab) separated columnsin the
previously received reply line. The column count is returned by the
routine instead of an error code aswell asinthe NMSEPI _NUM_COLUWNS
global variable.

*  NMSCmdGetColumn [-iname <name>] [-out] <column>
[..] [<target>]
Without <t ar get >, returns the indicated blank (space or tab) separated
column of the previously received reply line asthe
NVBEPI _OUTPUT_COLUMN global variable (and returned as a string if

-out isused). If ‘. . . isspecified, all of the remaining columns starting
at the given column are returned (blank separated). Column indexes start
al.

Example

NVSCmdSendCommrand nyPassp “ppl d fruni/101”;
while { [ NMBCrdRecvNextLine ] } {

NVBCmd Get Col umm 1

att =" $NVSEPI _OUTPUT_COLUWN';

NVSCndGet Col uimm 3 ... ;

val =" $NVSEPI _OQUTPUT_COLUMN' ;
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if { “$att” == “operational State” } {
puts “State: S$val”;

If <t ar get > isspecified, thiscommand al so checks whether the column
has the same contents as the target and returns accordingly.

Example
NVSCnmdSendConmmand nyPassp “ppl d fruni/101";
while { [ NMBCrdRecvNextLine ] } {
if { [ NvBCOndGet Col um 1 \
“operational State” ] } {
puts “State: [NVBCmdGet Colum -out 3 ...]";

e  NMSCmdPatternMatch [-iname <name>] [-out] [-g]
<pattern> [<substitute>]
Thisisthe functionality of NMSEPI Pat t er nivat ch applied to the last
received command response (full, line, or chunk).

Example

NVSCndSendConmmand nyQA “dir”;

while { [ NMBCrdRecvNextLine ] } {
if { [ NMSChrdPatternMatch “.*pe.*” ] } {
put s “ $NVBEPI _OUTPUT_TEXT";

*  NMSCmdSendDestRequest [-iname <name>][OA|GROUP|ALL]
This special utility command requestsalist of all OA or Passport Group
(or both) types of available routes. It correspondstothecncend | st
command.

e NMSCmdRecvNextDest [-iname <name>] [-out] [<timeout>]
Waits for and receives the next reply to an NMSCnd SendDest Request
command. The reply is returned with the following global variables:

NVSEPI _OUTPUT_TEXT
isthe full reply text line.

NVSEPI _DEST_NAME
is the route name.
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NVSEPI _DEST_TYPE
isthe route type (OA or GROUP).

NVSEPI _DEST_STATE
is the route connection state (CONN, AUTH, or -).

Example
NVSCrdSendDest Request GROUP;
while { [ NVSCndRecvNextDest | } {
NVSCndGet Col umtm 2;
if { “$NVMSEPI _QUTPUT_COLUWMN' == “CONN’ } {
# route is available

The following command is supported only in Tcl EPI. It does not function
when the graphical Tk extensionisused (explicit Recv routines must be used
instead).

NM SCmdBindCallback [-iname <name>] [-chunk]|-ppcomp]
<callback command>
Binds the specified Tcl command string (typically afunction invocation
and its arguments) to the command interface. Execute this command
string whenever anew line (default), anew chunk ( - chunk ), or anew
Passport component ( - ppconp ) is specified or if areply isreceived
from the server for thisinterface. The following environment variables
are available to the callback:

NVBEPI _ | NAME
is the callback command interface name.

NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
RESPONSE or FLOW CALLBACK).

NVSEPI _OUTPUT_TEXT
isthe next line (default) or chunk (- chunk mode) of output from the
command.

NVBSEPI _PPCOWPI D
is the the component ID of the next Passport component (- ppconp
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mode).

The text manipulation commands previously described

(NVBCndGet NunCol umms, NMSCrd Get Col umm, and

NVSCrdPat t er nVat ch) are also availablein the context of the callback
in line and chunk mode. In Passport component mode, use

NVSCd Get PPConpl D, NMSCndReset PPCompAttr s,

NVBCndGet Fi r st PPConpAt tr, NVSCndGet Next PPConpAt tr, and
NVSCMDFi ndNext PPConpAt t r to extract the Passport component
information. The event loop is launched with NMSEPI Event Loop and
never returns.

Example

proc nycb {} {
# ...Process the reply...
}

NVSCrdSendCommand nyQA “r72 q serv”;
NVSCrdBi ndCal | back mycb;

NVBEPI Event Loop;  # never returns

«  NMSCmdRecvNextPPComp [-iname <name>] [-out]
[-var <var name>] [<timeout>]

NVBCndRecvNext PPConp isisaform of NMsCndRecvFul | Repl y that
waits for and receives the next Passport component reply to the previous
command (i.e. theresult of al i st or di spl ay command). The name of
the received component is available in the NMSEPI _PPCOVPI D global
variable (and returned asa sting if - out isused) and any error message
isavailable in the NVSEPI _ OQUTPUT_TEXT global variable.

Note: Make sure you always specify the - not ab (no tabular output)
CAS command line option when sending a Passport CAS display
command with wildcards if this command isto be used to extract the
replies.

The NVBCndGet PPConpl D, NVBCnd Get Next PPConpAt t r, and
NVBCndFi ndNext PPConpAt t r commands can then be used to extract
the replied component information. In addition, if avariableis specified
with the - var option, the named variable is set as an associative array
whose elements are the individual component attribute values. The
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element key isthe returned attribute name. If the attibute is alist, vector
or array, thefirst index is added to the key with a coma as separator (for
example, $r ep( pkt From f ByPri o, ep0) ). For two dimensiona
arrays, the entry is created with the attribute name as key and the column
titleasvalue. Another entry iscreated with“<at t ri but e name>, <r ow
title>" askey and thelist of column labels as value. The remaining
entriesfor thisattribute have “<at t ri but e nanme>, <r ow | abel >” as
index and the list of corresponding columns as values. Finaly, the entry
key can also be one of the following specia values; Message, contains
any message emitted by Passport not part of of an attribute value (i.e.
error messages), Conpl D, isthe returned component’s name.

Itispossibleto list al the array keysusing Tcl's“ array nanes
<array nane>" construct.

Example
NVSCrdSendComrand ny Group |\
“TOTO di spl ay shelf card/* utilization”;
while { [ NVBCrdRecvNext PPConmp -var reply | } {
puts “Card: $NVSEPI _PPCOWPI D ;
puts “Average CPU. $reply(cpultil Avg)”;

Other examples, using adisplay of the Modul e- Vcs and Passport
Shel f - Car d components, are:
# Sinple attribute:

$reply(cpultil) ... “5 %
# SET val ue

$repl y(hi ghPriorityPacket Si zes)

“16 32 64 128 256..."

# Vector val ues

$repl y(menoryUsage, fast Ram) = “0 kbyte”

#... and so on ...
# 2-D array val ues
$reply(wi ndowSi ze) ... “throughputd ass”
$repl y(wi ndowSi ze, packet Si ze)
“01234...7
$reply(wi ndowSi ze, 16) ... “4 4 4 4 4 .. ."
#... and so on ...
# error
$repl y(Message) ... * Conponent is disabled.”
$reply(l ocal MsgBl ockCapacity) ... “? kbyte”
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e NMSCmdGetPPCompl D [-iname <name>] [-out] [-var <var hame>]
NVSCrd Get PPConpl D extracts the name of the last received Passport
component in the NMSEPI _PPCOVPI D global variable. If - out is
specified, the name is also output on the standard output stream . If an
associative array variable name is specified with - var , the array isalso
filled with the component’s attributes as described for the
NVSCrdRecvNext PPConp command. Finaly, thelist of Passport
component attribute is reset to the beginning for the
NVBCndGet Next PPConpAt t r and NVSCndFi ndNext PPConpAt t r
commands.

Example

while { [ NVBCrdRecvNext PPConp -inanme alt \

-var reply | } {
NVSCdGet PPConpl D -i nane alt;

puts “Conponent: $NVSEPI _PPCOWPI D’ ;

e NMSCmdGetNextPPCompAttr [-iname <name>] [-out]
NVBCndGet Next PPConpAt t r extracts the next attribute from the last
received Passport component. The attribute name (and index, see the
discussion on the associative array in NMSCndRecvNext PPConp) is
returned as the NVSEPI _ PPATTR_NAME and its value as the
NVSEPI _PPATTR_VALUE global variables. If - out is specified, both
values are also returned as a single string with a space as separator.

Example

while { [ NVMBCrdGet Next PPCompAttr | } {
puts “Attribute: $NVSEPI _PPATTR_NAME";
puts “Val ue: $NVSEPI _PPATTR_VALUE";

*  NMSCmdFindNextPPCompAttr-iname <name>] [-out]
<attribute name>
NMVSCndFi ndNext PPConpAt t r extracts the next attribute from the last
received Passport component whose name (in index, see the discussion
on the associative array in NVSCndRecvNext PPConp) matches the
specified value. The attribute name/index is returned as the
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NVBEPI _PPATTR_NAME and its value as the NVSEPI _ PPATTR_VALUE
global variables. If - out is specified, both values are also returned as a
single string with a space as separator.

Example

if { [ NMSCrdFi ndNext PPConpAttr “bytesSent” | } {
NVSEPI LongArith $prev - $NVBEPI _PPATTR_VALUE;
puts “Delta: $NVSEPI _RESULT";
set prev $NVSEPI _PPATTR _VALUE;

*  NMSCmdDoCommandFile [-iname <name>] [-out]
[-tracel:[C][R][E][X]]] [-test]
[-cb] [-bestEffort] [-avl <var name>]
[<var>=<value> ..] <dest> <file path>
NM SCmdDoCommandFlow[-iname <name>] [-out]
[-tracel:[C][R][E][X]]] [-test]
[-cb] [-bestEffort] [-avl <var name>]
[<var>=<value> ...]
<dest> <command flow>
These calls support the synchronous execution (commands and replies)
of command flows from thefile identified by <f i | ePat h> or the string
identified by <commandFl ow>. A command flow isasequence of device
commands (one per line) to be executed as one. The file may be specified
asaformal path (starting with*/’,*." or*..’, or ‘~" whichis
automatically substituted to the user’s HOMVE account), or as arelative
path in which case the file is automatically searched for; first, in $HOVE/
Magel | anNVS/ <f i | e pat h>,then/ opt / Magel | anNMS/ cf g/ <fil e
pat h>, and finally / opt / Magel | anNVB/ | i b/ <fil e path>.

All commands are executed through the named destination (if empty --
“*--, the destination must be prefixed to every device command in the
flow). The execution of the flow terminates at the first failure unless

- best Ef f ort isspecified. Variable substitution on each command in
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the flow is supported with the associative array named with - avl asthe
source of the variable name-value pairs. Additional (or overriding)
variable assignments can be specified with <var >=<val ue> arguments.

The flow may produce some output text and numerical results available
asthe NMSEPI _OUTPUT_TEXT and NVSEPI _RESULT environment
variables respectively. The output text is produced from the flow using
the @RI NT directive (see below). If -t r ace is specified, the executed
device commands are al so added to the output text. This output contains
a#* prefix for plain commands and #? for conditional commands
followed by their output and a#? END, #? FAI LED, #* END, or #*

FAIl LED to indicate the end of of the corresponding command. The
output result is produced from the flow by the @XI T directive or the
NVSCrd Ter mi nat eCommandFl ow command in callback mode (see
below). You can control specific tracing by using the following optional
modifiers:

C traces only the executed plain commands. Control construct
commands (@W TCH, @-OREACHPP, ...) are not traced.

R traces only the plain command responses (al so excludes
control constructs).

E traces only errored responses from plain commands (also
excludes control construct commands).

X traces control construct commands and responses

You can specify one or more such modifier lettersfollowing acolon. You
can also control tracing from the flow itself by using the @G'rRACE
construct.

The output processing command (NVSCndGet NunCol umms,
NVSCrd Get Col urm, and NMSCidPat t er nvat ch) can also be used to
examine the output.

If - cb is specified, the output text is not returned in the

NVBEPI _QUTPUT_TEXT variable. Instead, the callback bound to the
command interface by NMsCmdBi ndCal | back isinvoked for each line
of output (including the @RI NT and #? and #* comments) whereitis
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available in the usual manner (with reason RESPONSE). From the
callback, it is possible to force the termination of the flow execution by
invoking the NMBCnd Ter ni nat eCommandFl ow command with the
desired numerical result (asif @XI T had been reached in thefile).

Note that in callback mode, even though the output is returned line by
line through the bound callback, the execution of the flow is still
synchronous an no other EPI actions will be performed until the flow
execution has completed. In other words, the flow/file execution function
will not return until the flow execution is complete during which the
bound callback will be invoked for each output line. Once the flow
execution completes, the bound callback is called with reason ENDRESP
on success or ERROR on failures, unless the execution was explicitly
terminated with NMSCnd Ter i nat eCommandFl ow.

If -t est isspecified, the command flow/fileis executed in test mode as
described |ater.

Command flows consist of alist of device commands with, optionally,
substitution variablesidentified by adollar sign‘$’ (to specify aplain $,
escapeitas‘\ $'). For example, the following Passport command setsthe
conmi t t edl nf or mat i onRat e of aFrameRelay DLCI (read as one
line):

$name set FrUni/$fruni Dici/$dlci Sp\

conmi ttedl nformati onRate $cir

A flow containing such aline should be executed with an attribute-value
associative array containing at least:

set avl (nane) =NODERL16
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set avl (fruni)=120
set avl (dlci)=25
set avl (cir)=56000

Other forms of substitution variable specification include;

${ <vari abl e name>} same as without the brackets.

$! <vari abl e nane>, or (strict substitution) When used in

${! <vari abl e name>} device commands (does not apply to
the special directives below), the
command will be skipped (silently not
executed) if the specified variable has
no associated value or is empty. Note:
Thisformisonly available in actua
device commands.

${<vari abl e name>: - If the specified variable has no

<defaul t val ue>} associated value or is empty,
substitutes the specified default value
instead.

$% Thisspecid internal variable holdsthe

contents of the last executed @W TCH
command or the value of the matched
\ (\) subpattern of the last executed
@ase command (see below).

$98% Thisspecia internal variable holdsthe
pattern-matched contents (whole or
sub-pattern) of the last executed @ F
command (see below).
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$? This variable contains the numerical
result of the last issued macro (@Q) or
flow (@ NCLUDE/@RUN).

${<vari abl e This represents an associative array

name>[ <i ndex>] } value in the Flow language itself (not

to be mistaken by array valuesin the
scripting language). Such values can
be directly set (@ET, @EFI NE,

@ OCAL) or provided by specialized
commands (@-OREACHPP,

@sPLI TCOVP, @5PLI T). When used,
both the variable name and the index
can be also be substituted variables
(for example, ${array[$i]} ina
loop that increments the value of $i ).
The! and: - constructsalso apply to
the array entry (for example,
${array[ $i]: -0} defining 0 asthe
default value for the entry).

Command flows also support special processing directives as indicated
in the following table:

@RI NT <string> appends the specified text (after
variable substitution) to the command
output (NVSEPI _OUTPUT_TEXT).

@ ORNVAT same as @RI NT but for amulti-line
<multi-line string...> piece of text.

@ND

@XI T [ <code>] terminates the flow’s execution with

the specified result code

(NVBEPI _RESULT). If no @XI T
directiveis executed, the flow will
have its result set to 0 on success or 4
if the flow was terminated by afailed
command.
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@RETURN [ <code>] like @XI T but when invoked from an
included file (see @ NCLUDE), only
terminates the execution of the
included file and returns to the calling
flowf/file. If used from within a macro
orincluded/runflow, thereturnvalueis
available as the $? variable from the
calling flow.

@RY [ <conmmand>] executes the command and ignores its
possiblefailure, evenif - best Ef f or t
was not specified). If the command is
omitted, sets the current operating
mode for subsequent commands as if
- best Ef f ort had been specified.
Other modifiers (@rRACE/@NOTRACE,
@.OGF @NOLOG) may also be specified.

@RI TI CAL [ <command>] or executesthe command and terminates

@RIT [ <comand>] the flow if the command fails, even if
- best Ef f ort was specified. If the
command is omitted, setsthe current
operating mode to critical for
subsequent commands. Other
modifiers (@ RACE/@OTRACE, @ OG
@\NOLOG) may also be specified.

@RACE [ <conmand>] traces this command, evenif -t race
is not specified. If the command is
omitted, sets the current operating
mode to trace (asif - t r ace had been
specified) for subsequent commands.
Other modifiers (@rRY/@CRI T1 CAL,
@.OGF @NOLOG) may also be specified.
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@\OTRACE [ <command>]

@GOG [ <command>]

@NOLOG [ <conmand>]

@QOGFILE [[+]<log file
pat h>] ]

does not trace this command, even if
-t race isspecified. If thecommandis
omitted, sets the current operating
mode to no-trace for the subsequent
commands. Other modifiers (@RY/
@CRI Tl CAL, @ OG@OLOG) may also
be specified.

logs thiscommand aslong asalogfile
has been defined
(NMBCmdQpenCommrandLog or
@QOGFI LE). If the command is
omitted, sets the current operating
mode to logging. Other modifiers
(@'RY/@CRI TI CAL, @ RACE/
@\NOTRACE) may also be specified.

does not log this command, even if
logging was enabled. If the command
is omitted, setsthe current operating
mode to no-logging for the subsequent
commands. Other modifiers (@rrRY/
@RI TI CAL, @ RACE/@IOTRACE) may
also be specified.

This controls command logging (see
NVSCrrd OpenCommandLog). Without
arguments, thisis equivalent to @ OG.
If thelog file isidentified, the issued
commands are logged to it from this
point on (unless modified by @\OLOG).
If thefile path is prefixed with the plus
(+) sign, the logs are appended to the
fileif it exists (elsethefileis
overwritten with the new logs).
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@F <var.> [==|!=
<patterns>]

or

@F <var.> <|>| <=| >=
<val ue

<comands>

[ @LSE

<comuands>

o]

@END

@OR <var> <fronr <to>
[ <i ncrenent >]
or
@OR <var> I N
<t oken list>
<commands>

@D

evaluates the specified variable
expressions and executes the first
command block if it findsthat it
matches one (==) or does not match
any (! =) of the patterns, first form, or
compares (numeric or string, as
appropriate), the second form, to the
specified value. Otherwise, the
command block following the @LSE
directiveis executed, if any. If just the
variable expression is specified, the
test is positiveif the expanded valueis
not empty. If the test was a pattern
matching one, the value of the sub-
pattern is avail able as the $%8sinternal
variable.

executes the command block
repeatedly, in the first form, while
incrementing the named (<var >)
numerical variable in the AVL from
<f r on® to <t 0> in jumps of

<i ncr ement > (defaultsto 1), or inthe
second form, iterating the variable
acrossthe list of blank separated
tokens. The variable ($<var >) can be
used in the command block. The loop
can be terminated prematurely by
calling the @REAK command from
within the command block. Loops can
be nested. The third form allows the
variableto scan the existing indicies of
the named associative array (for
example, the Passport attribute values
from @OREACHPP).
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@OREACHPP <var >
<Passport
l'ist/display
conmand>
<commands>

@ND

@ OREACHLN <var >
<command>
<commands>

@N\D

@REAK

executes the specified Passport list
command, and then iterates over the
returned component names, assigning
its name to the named variable and
executing the command block. You
can terminate the loop by calling the
@REAK command from within the
command block. Loops can be nested.
If the Passport command was adisplay
one, the extracted attribute values are
also available as the entries of an
associative array of the same name as
the specified variable. They are
provided in the same way as from the
NVSCndRecvNext PPConp function.
If wild-cards are used, make sure you
specify the -notab display command
option.

executes the specified command
command then iterates over the
returned output line by line, assigning
each one to the named variable and
executing the command block. You
can terminate the loop by calling the
@BREAK command from within the
command block. L oops can be nested.

invoked from within a @O~/
@-OREACHPP/ @-OREACHLN

@\H LE/ @\HI LDOloop construct, it
terminates the enclosing loop
prematurely. In other situations, it acts
like @GRETURN with no return code.
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@CONTI NUE invoked from within a @-OR/
@ OREACHPP/ @ OREACHLN
@\H LE/ @\HI LDOloop construct.
This command causes the |oop to
immediately iterate to the next cycle.
Like @BREAK, thefollowing loop-code
isnot executed but unlike @BREAK, the
loop is not abandoned.

@B <t ext> if the Flow isrunning in callback mode
(- cb option), invoke the callback with
the specified text as the output text
(NVBEPI _OQUTPUT_TEXT). The
callback reason
(NVBEPI _CB_REASON) isthen set to
FLOW CALLBACK. The callback may
interpret this text as convened and, in
reply, set or reset AVL variables with
NVSCndSet FI owCBAVL before
returning so the flow can use the
results. You can use callback to query
another system or a user for avaue
needed in the flow processing
(Wizzard).
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@W TCH <test command>  executes the test command and
@CASE [ <patterns>] executes the commands following the
<commands> first @ASE whose patterns match the
'[ @ASE [ <pat t er ns>] output of the test command. (the
<conmands> optional commands thr_ﬂ follow the
A @W TCH before the first @CASE are
@END aways executed).Only one @ASE
block in the @W TCH construct is
executed. @W TCH blocks can be
nested. Patterns are specified in GREP
format witha*| * separating
aternatives. If no patternis specified,
the @ASE block accepts any output.
The @W TCH command is traced to
ouput, if enabled, as:
#? <test conmand>
<command output...>
#? END
(If the command could not be
executed, the last line will be #?
FAI LED instead).

The @CASE patterns may contain one
subexpression (\ (\) ), each of whose
matched value is available in the
following code as the $%substitution
variable. The usual modifiers (@rry/
@RI TI CAL, @ RACE/@\OTRACE,

@.OGF @IOLOG) can be specified after
the @W TCH.
@W TCHVAL <val ue expr. > this construct behaves much like
@ASE [ <patterns>] @W TCH but instead of getting its
<commands> pattern match target value from a

s device command output, that valueis

Lgﬁfgngzgat terns>] directly specified as a parameter.

]
@ND
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@\HI LE <var. > repeatedly executes the command
==| ! =| <| >| <=| >= plock aslong asthetext (sameas @ F)
| <patterns/ succeeds. The loop can be broken
Zio”meT;L ds> prematurely by invoking @REAK.
@END
@ NCLUDE <file path> the named fileisincluded and
or processed as though its contents were

@UN <file path> part of the current flow. The difference

betwen @ NCLUDE and @RUN s that
variable definitions (@EFI NE)
performed in the file invoked by

@ NCLUDE apply to the calling flow._
Variabledefinitionsinafileinvoked by
@RUN are ignored upon return._If the
fileisidentified as arelative path, the
standard Preside Multiservice Data
Manager (MDM) search path applies
(see above). If the file cannot be read,
the flow’s execution terminates unless
- best Ef f ort was specified or the
@RY prefix isused. The usual
modifiers (@RY/@RI Tl CAL,

@ RACE/@OTRACE, @ 0G/@I0LOG)
can be specified before @ NCLUDE/
@RUN.
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@MCRO <nane>
[ <paraneters...>]
<code text>

@ENDVACRO

@O0 <nmcro nane>
[ <argunents. .. >]

defines anew macro that can be
executed later with @Q @ FDO
@\H LEDO. The macro can be given a
number of positional argument names
to be provided when executed (the last
specified parameter name gets al the
remaining arguments passed). These
parameter names have local scopeto
the macro (asif defined with @ OCAL).
The macro can be recursive. Just like
@ NCLUDE/@RUN, it can be terminated
by @RETURN which specifies areturn
code availableasthe$? variableto the
caller. Variables defined/set by the
macro have the same scope as the
caller unless defined with @ OCAL.
Macros must be defined before they
are used. The macrosthemselves have
global scope and can be redefined.

invokesthe named defined macro. The
specified argumentsareassigned (local
scope to the macro) to the macro’'s
parameter names -- the name gets the
|eft over arguments). The GRETURNed
value from the macro is available as
the $? interna variable.

The usual modifiers (@RrRY/

@CRI Tl CAL, @ 'RACE/@NOTRACE,
@.OG @OLOG) can be specified before
@0

241-6001-211 14.3RSUP



Chapter 3 Tcl Embedded Programming Interface 189

@ FDO <nmmcr o nane>
[ <argunents...>]
<command>

[ GELSE
<commands>

]
@ND

@MW LEDO <nmacro namnme>
[ <argunents...>]
<commands>

@ND

@EFI NE <nane> <val ue>

merges the functionality of the @ F
and @0 constructs. Executes the
macro as for @Othen performs either
the first command block if the macro
returnsa 0 result, else performsthe
second (@L SE) command block if
any. The usual modifiers (@'RY/

@RI Tl CAL, @ RACE/@\OTRACE,

@ OGF@IOLOG) can be specified after
the @ FDO.

merges the functionality of the

@\HI LE and @O constructs.
Repeatedly executes the macro as for
@0Othen the command block as long
asthemacroreturnsa 0 result. The
usual modifiers (@RY/@CRI Tl CAL,
@ RACE/ @OTRACE, @ OG/@\0OLOG)
can be specified after the @\HI LEDO.
Aswith @WHI LE, the loop can be
broken with @REAK invoked in the
command block.

defines or redefines a variable name.
The new valueis availablein the
current command block and the blocks
it invokes, notably for included files.
For example, if a @EFI NE is invoked
in a @ASE block, the modified value
applies to the commands in that block
but not in the commands that follow
the @W TCH construct for that @CASE.
Similarly, @EFI NEs used in included
files have no effect on the calling
command block.
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@INDEFI NE <nanme>

@SET <nanme> <val uel>
[+ -1*1 194~

<val ue2>]

@BPLI T[ (<separ at ors>) ]
<array nane>
<string>

Contrary to @EFI NE, @SET, and
@.OCAL, undefines the named
variable. All matching associative
array values are also undefined. To
undefine asingle entry in the array,
specify its full name (for example,
@JNDEFI NE <ar r ay>[ <i ndex>] ).

like @EFI NE but sets the variable to
the result of the numerical expression
(+,-,*,/,%--remainder). The ~
operator performs a pattern match
using the second valueasaGREP style
pattern pattern list (| separated). The
variable is set to the matching portion
or to nothing. If the pattern contains a
\ (\) delineated sub-pattern, it is that
matching sub-pattern that is used as
the new value. If only the name and
first valueare specified, theeffect isthe
same as @EFI NE.

Thistokenizesthe specified string. The
individual tokens are assigned to
indexed elements of the named
associative array (starting at 1). The
actual variable' svalueisthe number of
resulting tokens. By defaullt,
tokenization is done on blanks.
Alternatively, the separator characters
can be provided between brackets. For
example, the following will print the
individual applicationsin a Passport
AVL, one per line:
@PLI T(, \t\n) app $avl
@OR i 1 $app

@RI NT ${app[$i]}
@ND
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@5PLI TCOWP <array nanme> analyzesthe specified component 1D
<conponent | D> gnd provides the results in the named
associative array. The following
examples are based on the component
EM/TOTO LP/2 Ds1/0).
$<array> the component ID in
API format (EM
TOTOLP2DS10)
${<array>[_MOD]}
the module name
(TOTO)
${<array>[_SUB]}
the subcomponent
portion (minus first
level) (LP/2 DS1/0)
${<array>[_PAR]}
the parent subcomp
portion (minus last
level) (EM/TOTO
LP/2)
${<array>[<category>]}
the relative instance
value for that level
(EM -> TOTO,
LP->2,DS1->0)

@WI T <nb seconds> blocking wait for the specified number
of seconds.
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@SK <name> asksyou (standard input) for the value
[:E:1]:S] of the named variable using the
[/validation specified string as a prompt. The

patterns/]
[ =<defaul t val ue>]
<prompt string>

expected type of the value can be
specified as one of the following for a

@CASK <nane> plain string:
[:E:1]:9 : Efor astring token enumeration
[/validation : | for aninteger

patterns/] : S (the default)

[=<defaul t val ue>] vyoy can use apattern between two

<pronpt string> forward slashes (//), vertical bars (]).
Specify the pattern so that EPI
validates the entered value and
promptsif thereis no match. For
enumeration, the patternis a blank/
coma separated list of words to match
(for example, / on of /). For
integers, the pattern is a blank/coma
separated list of numeric values or
ranges (for example, / 1, 3, 5, 10-
15, 20/ ). For strings (default) the
pattern is an extended GREP style
pattern list with | between alternative
patterns (for example, / . * Ds1\/
.*|.* ELWN/.*/ --Theforward/ in
the pattern is escaped with asingle
backwards\ soitisnotincluded asthe
end of the pattern). If you specify a
default value, thisvalueis set to the
variable if you enter nothing (carriage
return only). If you do not specify a
default value, you are prompted when
you enter an empty string.
@CASK (conditional ask) is similar to
@\SK except that it does not prompt if
the variable already has a non-empty
vaue..
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# <comment > comment line.
<devi ce command> actual device command, optionally
with embedded variables ($ prefix)

invoked after substitution. If the
command fails, the flow execution
terminates (no - best Ef f ort nor
@Ry prefix).

The command is traced to ouput, if
enabled, as:

#* <devi ce command>
<command output...>

#* END

(If the command indicated an error, the
last linewill be#?

Note: Notethat @RY, @RI Tl CAL, @ RACE, and @NOTRACE can be
combined. They can also be used with the @ NCLUDE directive. Also, the
command specified with @W TCH can also start with @G'RACE or

@NOTRACE.

Example
Assuming afile (examp.tmpl) containing:

# Frame Rel ay QOS exanpl e
@W TCH $name | FrUni/$fruni D ci/$dl ci
@ASE f ai | ed| ERROR
@RI NT $nanme FrUni/$fruni D ci/$dl ci does not exist!
@GEXIT 1
@CASE
$nane set FrUni/$fruni Dici/$dlci Sp cir $cir
$name set FrUni/$fruni Dici/$dlci Sp bc $bc
$name set FrUni/$fruni Dici/$dlci Sp be $be
@F $lm
$nane set FrUni/$fruni Lm procedures $l m
$nanme set FrUni/$fruni Lm side $Imside
@END
@ND

This flow can be executed with:
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if { [ NMSCrdDoConmmandFile -avl avl \
“x" exanp.tnpl ] } {
puts “Failed!!!\ n$NVSEPI _OUTPUT_TEXT";
exit 1,

}

If, instead, the contents of thefileabove are stored/builtin ashell variable
(for example, FLOW STRI NG), the flow can then be executed with the
following (note the quotes around the $FLOW STRI NG specification to
avoid the shell from absorbing the carriage returns between commands):

if { [ NMSCrdDoCommandFl ow -avl avl \
“x7 “SFLOWSTRING ] } {
puts “Failed!!!\ n$NVSEPI _OUTPUT_TEXT";
exit 1;

}

Example
The following are small examples of flow code usage:

# determne the Passport version and save it
# for later use
@W TCH $nane d software avl
@CASE base_ \ ([™ ,1*\)
# $%contains the last \(\) match (the base version)
@RI NT Passport version : $%
@XEFI NE ppversion $%
# set variables accordingly (Tm subconponent
# introduced?)
@F $ppversion == . *| CB. *
@EFI NE tm Tm
@ELSE
@EFI NE tm
@END
@END

# use the variabl e defined above and set the

# pl paraneter to a default value if not set

$name set Atm f/$atm Vcc/ $vpci Ved $tmtxTdp 1\
${ pl: - 64000}
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# create multiple DS1 channels with @OR

@OR chan 0 24
$nanme add Lp/ $l p DS1/ $ds1l Chan/ $chan
$nanme Lp/ $l p DS1/ $ds1l Chan/ $chan tineslots $chan
# run a secondary flowto create a FrUni
# for each channel (the flow has access to
# the current AVL including the $chan vari abl e)
@RUN addFr Uni

@END

CAUTION

DoEPI Tenpl at e

The DoEPI Template helps you use and invoke command
flows by handling scripting aspects. You only need to
create the required flow text. The utility handles
everything else, including the Passport configuration pre
and post-amble for the configuration flows.

See “DoEPI Template Utility” (page 607) for the
description of the DoEPI Template utility.

Test Mode
To test command files/flows without executing them, for example, while
developing complex configuration templates, you can invoke the
command with the - t est option. This allows you to test the variable
substitution, the @W TCH/ @CASE pattern matching and the general
execution flow of the commands with or without actually executing
them. In test mode, commands to be excuted are traced to the standard
error stream (after variable substitution and prefixed by its line number)
then aprompt usually asksfor confirmation if it should be executed. The
prompt depends on the command being executed:

@OR <vari abl e name> <fronm> <t o> [<i ncrenment >]
or
@OR <variabl e name> IN <token |ist>
on each iteration, the prompt offers to execute the command block or
not::
> Confirm comand bl ock execution? ([y]|n]|q)>

If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
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command block is executed as normal. If n isanswered, the loop’s
execution is terminated as though a @REAK directive had been
encountered.

@W TCH <t est command>
the prompt offers to execute the command or not::
> Execute it? (y|[n]|lq)>

If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed asnormal. If n isanswered (the default), you are then prompted
for the output the command would have produced in order to test the
@CASE pattern matching:

> Command reply? (end with @@ >

The output should be terminated with a line containing only the @@
characters. If you do not want to test the pattern matching, enter @@ and
you will be prompted for confirmation of the match for each executed
@CASE directives.

@CASE [ <patterns>]
the prompt indicates if the pattern matching would succeed:

> Mat ches, confirm comand bl ock execution?
(Iyllnlq)>
or fail:

> Does not mmtch, execute conmand bl ock anyways?
(yl[nllq)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution is terminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ASE pattern would not
match and the next @ASE isblock, if any, istried instead.

@F <variable> [==]!= <patterns>]
the prompt indicates if the test succeeds:
> Test succeeded, confirmcommand bl ock executi on?

([ylln]a)>
or fails:
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> Test failed, execute conmmand bl ock anyways?
(yl[n]la)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ F test failed and the
@LSE ishlock, if any, istried instead. If this block is executed, the
@EL SE block, if any, will be ignored.

@ELSE
the prompt offers to execute the following block:

> Confirm comand bl ock execution? ([y]|n]|q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, the command
block is skipped until the corresponding @ND construct.

@ NCLUDE <command fil e>, or
@RUN <conmand fil e>
the prompt offers to confirm the execution of thefile:

> I nclude/Run the file? ([y]|n]q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered (the default), the
command file is executed as normal. If n isanswered, the command file
isnot included.

<devi ce comrand>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed as normal. If n is answered (the default) the command is not
executed and the next command is tried. The behaviour is the same for
commands prefixed with @RACE, @NOTRACE, @RY, and @RI Tl CAL.
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@RI NT <string>

@XI T [ <code>]

@EFI NE <nane> <val ue>

@END

The command is echoed as is without further prompts.

e NMSCmdSetFlowCBAVL [-iname <name>]
<var name> <value> ...
calledwithinacallback (NMSCmdBi ndCal | back). Invokethiscommand
from acommand flow executing (NMSCrrd DoConmandFi | e or
NVSCrrd DoConmrandFl ow) by the @B construct. The callback can then
inform the flow of the results by setting or resetting some variable
assignments. You can specify multiple variable name/value pairs.

«  NMSCmdOpenCommandL og [-iname <name>]

[-append]

<log file path>
Opens the specified file and logs all commands executed with
NVBCd Send Commaind, including those issued by a command flow or
file. Each device command executed by the flow islogged, not only the
flow’s execution. If you specify - append, the commands are appended
tothefileif it exists. By default thefileis overwritten. The format of the
log alowsitsreplay asacommand flow or asinput to thecncend utility.
The commands arelogged from the modul e on, no group name, and with
all variables substituted for flow commands). Note that logging can also
be controlled from the flow itself through the @ OG and @ OGFI LE
constructs.

«  NMSCmdCloseCommandL og [-iname <name>]
Stops command logging and closes the log file opened by
NVSCnd OpenConmmrandLog.

Customer Database access

The Customer Database access capabilities or EPI alow you to query and
modify the contents of the Customer Databases managed by Preside
Multiservice Data Manager (MDM). The Customer Databases are controlled
by servers(cdbser ver ) and can be accessed through the Customer Database
tool (GUI). Customer Databases can also be accessed by the cdbext r act
and cdbner ge utilities, which are more suited for bulk extraction and
population. EPI provides more programmability of the database’s contents.
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For example, by using EPI you can receive an alarm feed from GMDR and
extract the matching customer information from the database. You can then
use thisinformation to generate a trouble ticket to an external system.

Customer Database Access commands are used in the following sequence:

1

2
3
4

6
7

Initialize a Cdb interface.
Connect to the Cdb server for the appropriate database.
Send Fetch, Store, or Erase commands.

Send Query commands and receive the matching replies either
synchronously with the RecvReply command or asynchronously by
binding a script callback to the Cdb interface.

Use Tcl or the provided commands to analyze the Fetch and Query
replies.

Disconnect from the Cdb server.

Drop the Cdb interface.

The Customer Database server issynchronousin that aCdbinterface can only
perform one Fetch, Query, Store and Erase command at once. The Fetch,
Store, and Erase commands are synchronous in that they always wait for the
reply. The Fetch command also provides the matching information on return
(similar to anon-wild card Query followed by a RecvReply command).

Customer Database Access commands
The following Customer Database Access commands are provided:

NM SCdbl nit [-iname <name>]

Initializes a Customer Database interface. If you use multiple interfaces
at the same time, specify a name in the command invocations for this
interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NVSEPI Def aul t Cdb to
make it the default interface).

NM SCdbDrop -iname <name>
Drops the named Customer Database interface (frees allocated
resources).
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e NMSCdbConnect [-iname<name>] <CDB name>
[<CDB server host>]

Connects the interface to the CDB server for the indicated database and
host (defaults to “localhost”).

Example

NVSCdbl ni t;

if { [ NMSCdbConnect EastCustDB bcarse88 ] } {
# we’'re connected

 NMSCdbDisconnect [-iname <name>]
Disconnects the interface from the CDB server. The interface may then
be reconnected to another server.

*  NMSCdbFetch [-iname <name>] [-out] [-hier] <component | D>
Queries the Customer Database for information on the specified
component. The component name is typically specified in canonical
format (see NMSEPI Conver t Conpl d). The command blocks and waits
for the reply whichisreturned asglobal variables, and asaresult if - out
isspecified. If - hi er isspecified, the routinewill ook for matching data
on the parent components of the specified one if amatch on it cannot be
found. The NVBEPI _CDB_COWPI Dis also set to the component ID on
which the match was found. With - hi er, both the canonical and display
format of the component IDs are searched for in the database. The
following environment variables are set:

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOWVPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
isthe associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).
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NVSEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, the matching reply will be output with thefollowing
format (matchesthe output and input to thecdbext r act and cdbner ge
utilities):

<sour ce: 3>; <dat e: 8>; <conponent |D: 65>; <rel at ed
conponent |D:46>;<data | ength: 4>, <data: variable>\n

Example
if { [ NVBCdbFetch “EM TOTO FRUNI 45" ] } {
puts “Data: $NVSEPI _CDB_DATA’;

If the -out option had been specified, the command woul d have produced
the following string result (the text is split with *\’ for readability):

EPI ; 19980508; EM TOTO FRUNI 45 \

; FRAD AP34 \

:0024; dient \
Nunber: AP0002345

e NMSCdbQuery [-iname<name>]

-comp <component | D pattern>

| -rel <component 1D pattern>

| -data <data pattern>
Queries the Customer Database for information matching the specified
grep-style pattern (see NVBEPI Pat t er nivat ch on page 146). Only one
pattern may be specified to match the entry’s component name (- conp),
associated component name (- r el ), or data (- dat a). The command
immediately returns. The returned replies must be extracted
synchronously with NMsCdbRecvRepl y or asynchronously through a
script callback bound to the interface with NMSCdbBi ndCal | back.

Example
if { [ NvsCdbQuery -conp “EM TOTO FRUNI .*" ] }
# query sent successfully
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The following command is supported only in Tcl EPI. It does not function
when the graphical Tk extension isused (NVSCdbRecvRepl y must be used
instead).

NM SCdbRecvReply [-iname <name>] [-out] [<timeout>]

Waits for and receives the next Query reply record from the CDB server.
A timeout can be specified (by default, it waits forever). With atimeout
of 0, the command acts as a no-wait poll. If - out is specified, the
received record is returned as a string result. The return error code isin
NVBEPI _RESULT (5 indicates atimeout occurred). Thefollowing global
variables are set:

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOWVPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
isthe associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVBEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, thematching reply isreturned asastring option with
the same format as for the NMSCdbFet ch command.

NVSCdbRecvRepl y can be called for each reply and will return O (also
in NVSEPI _RESULT) to indicate success. It will return 6 to indicate that
no more replies are available. Further calls, aswell ascallswhen thereis
no active Query command, will return an error indication.

Example
NVSCdbQuery -data “Client Nunber: AP.*";
while { [ NMBCdbRecvReply ] } {

puts “Conponent: $NVSEPI _CDB_COWPI D’;
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put s “Updat ed: $NVSEPI _CDB_DATE";
puts “Dat a: $NVSEPI _CDB_DATA";

*  NMSCdbBindCallback [-iname <name>] <callback command>
Binds the specified Tcl command string (typically afunction invocation
with its arguments) to the Cdb interface. This command string will be
executed whenever a Query command reply is received from the server
for thisinterface. The following global variables are available to the
callback:

NVSEPI _ | NAME
isthe API interface name of the callback.

NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
RESPONSE).

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOMPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

Example

proc nycb { } {
# ...Process the reply...
}

NVSCdbQuery -data “AP.*";
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NMSCdbBi ndCal | back mycb;
NVSEPI Event Loop; # never returns

* NMSCdbStore [-iname<name>] <component | D> <data>

[-rel <related component | D>]

[-date <dateas YYYYMMDD>]

[-source <source as SSS>]
Storesthe specified information in the Customer Database. Typically, the
component name is specified in canonical format (see
NVSEPI Conver t Conpl d on page 143). Theinformation is added, or
replaces that already associated with the component. The component
name and datamust be specified. An associated component name (-r el ),
adate stamp (- dat e, defaultsto the current date), and a 3-character
source code (- sour ce, defaultsto EPI ) can also be specified. The
command is synchronous since it blocks and waitsfor the reply from the

CDB server.

Example

if { [ NVMSCdbStore “EM TOTO FRUNI 43" “dient Nunber:
DP542

Contact: (613) 763-2211)" -rel “FRAD 213" -source “GCG
I3 A

# data is now stored

«  NMSCdbErase [-iname <name>] <component | D>
Discards theinformation associated with the specified component in the
Customer Database. Typically, the component nameis specified in
canonical format (see NVBEPI Conver t Conpl d on page 143). The
command is synchronous since it blocks and waitsfor the reply from the
CDB server.

Example
if { [ NVMBCdbErase “EM TOTO FRUNI 52" ] } {
# data is now erased

Real-Time Alarm Collection
The Real-Time Alarm Collection (RTAC) capabilities of EPI let you query
the matching alarms to produce historical alarm reports. RTAC uses the
rtaccol server to spool the alarmsiit retrieves from the GMDR server to
workstation files, onefile per day (based on the alarm’ stime stamp). With the
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EPI RTAC interface, you can query the spooled alarms between two date-time
boundaries. You can also specify filtersfor any alarm attribute. Specify these
filters as GREP-style patterns. The matching alarms are retrieved and their
attributes are provided in the same way aswith the Alarmé& Status specialized
API interface.

Use RTAC Access commands in the following sequence:
1 Initialize an RTAC interface.

2 Start aquery by specifying its date/time boundaries and attribute-value
filters.

3 Fetch the matching alarms.
4 For each fetched alarm, extract the desired attributes and process them.
5 Drop the RTAC interface (usually not done).

The RTAC interface is synchronous because the interface can only perform
one query at atime and the Fetch command is blocking.You can limit the
amount of time and or the number of alarms the Fetch command scans to
support a polling/round-robin form of multi-tasking.

You cannot use the RTAC interface remotely. Use the interface on the same
machinethat stores (or NFS mounts) the RTAC spool files. The spool filesare
located using the RTAC. cf g configuration file. For details, see Real time
alarm collection tool (rtaccol) in 241-6001-310 Preside MDM Server
Reference Guide.

RTAC Access commands
The following RTAC Access commands are available;

e NMSRTACInit [-iname=><name>]
This command initializes an RTAC interface. If you use multiple
interfaces at the same time, specify a name in the command invocations
for thisinterface. This name must be indicated with the - i name option
on al commandstargeted at thisinterface (or use NVSEPI Def aul t RTAC
to make it the default interface).

*  NMSRTACDrop -iname <name>
Drops the specified RTAC interface (frees all ocated resources).
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e NMSRTACStartQuery [-iname <name>]

<start date/time> <end date/time>

[-filter <attribute name> <pattern>, ...]
This command initiates an RTAC query for the alarms within the
specified start and end date/time. Only alarmswhose attributes match the
specified filterswill bereturned. The start time can be specified asadate
(“yyyy mm dd”), date and time (“yyyy mm dd hh mm ss”), asthe
special values“0000 00 00" or “ANY” meaning the oldest available
alarm, and asthe special value “NOW meaning the current (workstation)
date and time. Similarly, the end date/time can be specified as a date
(“yyyy mm dd"), date and time (“yyyy mm dd hh nm ss”), asthe
special values“9999 99 99” or “ANY” meaning the latest alarm
available, or asthe special value “NOW , meaning the current
(workstation) date and time.
Thefilter attribute names are the same as those provided by the Alarm
and Status API (for details, see 241-6001-203 Preside MDM Alarm and
Satus API Reference Guide). The filter values are specified as GREP-
style patterns for target values similar to the ones output by the Alarm
and Status API. Multiple attribute pattern filters can be specified. Filters
on the same attribute are ORed together and filters on different attributes
are ANDed together (similar to the API rules).

Examples
NVBRTACI ni t
if { [ NVBRTACStartQuery “ANY” “NOW \
-filter event “set” \
severity “critical”
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severity “mgjor” ] } {
# ready to fetch all critical/mjor alarns up
# to now

or,

NVBRTACI ni t
NVSEPI Convert Ti me -api -of fset -7200
if { [ NVBRTACStart Query “$NVSEPI _OUTPUT_TI ME’
“Now ]} |
# ready to fetch alarnms for the last two hours

To initiate a new query, invoke NVDRTACSt ar t Quer y again.

NM SRTACFetchNextAlarm [-iname <name>] [-out]

[-ter se]-normal|-full]

[-var <array name>]

[-timeout <timeout>]

[-maxrecs <max recor ds>]
This command fetches the next alarm matching the criteria specified by
NVBRTACSt ar t Quer y and NMSRTACAddFi | t er . Thematching alarms
are returned to the NMSGVDRAPI RecvAl ar mcommand. The following
global variables are set:

NVSEPI _ RECORD_TYPE:
isthe API record type (always RESPONSE in this context).

NVSEPI _ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.

NVSEPI _ ALARM FAULT
isthe fault code.

NVSEPI _ALARM TI ME
isthe alarm time.

NVSEPI _ALARM COMPI D
is the component ID.

NVSEPI _ ALARM OPDATA
isthe operator data.
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If you specify the - out option, the major attributes are also returned as
astring result. If you specify -t er se, -normal , or -ful |, then the
NVSEPI _ALARM DI SPLAY global variable is set to the corresponding
display format (similar to NVSGVDRAPI For mat Al ar mand
NVSRTACFor mat Al ar m) and returned as a string result if - out isalso
specified. If you specify an associative array name with - var , the array
isfilled with all the non-empty attributes of the alarm, the same as for
NVBGVDRAPI RecvAl ar m

If youusethe -ti meout and/or - maxr ecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the
RTAC interface for awhile and round-robin to other tasks.

Example
if { [ NVBRTACStartQuery “ANY” “NOW \
-filter event “set” \
severity “critical” \
severity “mpjor” ]} {
while { [ NVBRTACFet chNext Al arm -ful |
-var alarm] } {
if { $alarnm(conpCriticality) > 60 } {
puts “$NVSEPI _ALARM DI SPLAY”
}
}

If youusethe-ti meout and/or- maxr ecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the
RTAC interface for awhile and round-robin to other tasks.

You can extract the contents of the fetched alarm with the following
commands:

NVBRTACFor mat Al ar m NMSRTACGet Al ar m
NVBRTACGet Fi rst At t ri but e, NVBRTACGet Next At tri but e, and
NVBRTACFi ndNext Attri bute
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e NMSRTACFormatAlarm [-iname <name>] [-out] ter selnor mal|full
This command produces the last fetched alarm in the specified display
format. The output is provided as the NVSEPI _ALARM DI SPLAY global
variable and as a string result if the- out option is specified.

Example
if { [ NVBRTACStartQuery “ANY” “NOW \
-filter event “set” \
severity “critical” \
severity “mgjor” ] } {
while { [ NVBRTACFet chNext Alarm -var alarm] } {
if { $alarnm(conpCriticality) > 60 } {
NVSRTACFor mat Al arm f ul |
puts “$NVSEPI _ALARM DI SPLAY”

}

NMSRTACGetAlarm [-iname <name>] [-out] [-var <array name>]
This command resets the attribute scan to the beginning of the attribute
list (for NMSRTACGet Next At t ri but e and
NVBRTACFi ndNext At t ri but e). This command also places the last
fetched alarm into the named associative array variable if the-var is
used and produces a string result if - out is used.

«  NMSRTACGetFirstAttribute[-iname <name>] [-out]
This command extracts the first attribute of the last fetched alarm. The
attribute is provided similarly to the NMSAPI Get Next At t ri but e
command.

NVSEPI _FI ELD_LABEL
isthe API field type (always’_at tr:” inthiscontext).

NVSEPI _FI ELD_NAMVE
isthe API attribute name

NVSEPI _FI ELD_TYPE
isthe API attribute type element (always*“S” in this context).

NVSEPI _FI ELD_VALUE
isthe API attribute value.
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Multiple-line attribute block values are returned as asingle multiple-line
value.

If you usethe - out option, thefield isreturned as a string result in a
format that issimilar to API. Thereturn error codeisin NVBEPI _ RESULT
A value of 6 indicates there are no more fields.

*  NMSRTACGetNextAttribute [-iname <name>] [-out]
This command is similar to NMBRTACGet Fi r st Al ar mbut extracts the
next attribute in the list.

Example
NVBRTACGet Al ar m

while { [ NVBRTACGet Next Attribute ] } {
if { “$NMSEPI _FI ELD LABEL” = “_attr:” \
&& “$NVSEPI _FI ELD NAME" = “time” } {
puts “Time is: $NVSEPI _FlI ELD VALUE"

«  NMSRTACFindNextAttribute [-iname <name> [-out]
<attribute name>
This command finds the next named attribute (NRS type name or long
nameltitle) in the attribute list and returnsit similarly to
NMBRTACGet First Attri bute.

Network Reporting System
The Network Reporting System (NRS) capahilities of EPI let you create
device configuration reports on the data stored in the NRS database and its
schema (RDF files). You build the NRS query by identifying the node
configuration files to scan (by name, pattern, and naming discipline such as
keyed and dated) and the component typesto extract configuration datafrom.
The configuration data is returned to the EPI script in various ways (for
example, environment variable, associative arrays, and standard output). The
data values correspond to the way NRS reports currently work. The EPI NRS
capabilities also add value by providing program access to the following
items:

*  NRS schema contents (the RDF files)
e theautomatic construction of the component name

» theability to specify Passport component and attribute types by name
and hierarchical path, rather than by numerical IDs
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EPI does not provide a means of populating this database. You must use the
NRS utilities for this (some examples include nrspop, pnrspop, and sisauto).
For more information on the NRS database and its use, see 241-6001-022
Preside MDM Network Reporting System User Guide.

Use NRS Access commands in the following sequence:
1 Initialize an NRSinterface.

2 Start aquery by specifying the target node configurations and the
component types to be reported, and/or

3 Loadinand interrogate the NRS schema to help create the report
(optional).

4 Fetch the matching configuration components. Components are
extracted in depth-first order with no garanteed ordering at peer level (as
with other NRS reporting mechanisms).

5 For each fetched component, extract the desired attributes and process
them.

6 Dropthe NRSinterface (usualy not done).

The NRS interfaceis synchronous because an interface can only perform one
query at atime and the Fetch command is blocking. However, you can limit
the amount of time and the number of alarms the Fetch command scans to
support a polling/round-robin form of multi-tasking.

You cannot use the NRS interface remotely. Use the NRS interface on the
same machine that stores (or NFS mounts) the NRS database. The database
and schemaare located using the NRS. cf g configuration file. For details, see
241-6001-022 Preside MDM Network Reporting System User Guide.

*  NMSNRSInit [-iname <name>]
Initializes an NRS interface. If you use multiple interfaces at the same
time, specify aname in the command invocations for thisinterface. This
name must be indicated with the - i nane option on all commands
targeted at thisinterface (or use NVSEPI Def aul t NRS to make it the
default interface).

e NMSNRSDrop -iname <name>
Drops the specified NRS interface (frees all ocated resources).
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NM SNRSStartQuery [-iname <name>]

[[-include] <comp. type>[*|+[*]...]

[-exclude <comp. type>[*|+["]...]
Initiatesan NRS query. The query reportsthe specified component types.
Typeslisted after the - excl ude option are not reported. By default, no
types are reported. Component types are specified as

[ <devi ce type>/]<conponent >[*| +| 7]

where <devi ce type> isarecognized NRS device type (ppc for
Carrier versions of Passports, ppe for Enterprise versions, dpn for DPN
equipment). If no devicetype is specified, the default type for the
installation is taken from the NRS. cf g file. The <conponent >
specification can be aname for DPN components, a numerical
component ID for Passport components, or a name (the full component
type name, for example, Fr aneRel ay Uni , or the prompt, for example,
Fr Uni ) for Passport components.

Note: The Passport component names are not unigue since there can be
multiple Passport components with the same name or prompt. Passport
component types are uniquely identified by their numeric component ID.
Including or excluding component types to the report by name includes
or excludes al the possible matches. This may result in unwanted
components being reported.

Passport components can also be identified as the full hierarchy of full
names and/or abbreviations. For example, to include the

Ser vi cePar anet er component of a Frame Relay UNI Dici, the
following component type can be specified: ppc/ EM Fr Uni - Dl ci - Sp.
Inthat case, only the specified Sp subcomponent (FrUni-DIci-Sp) will be
returned. Sp components of other hierarchies (for example, FrNni-Dlci-
Sp) will beignored.

The names are not case sensitive. The schema, RDF files, to interpret the
names are located as specified in the NRS. cf g file.

If the component type specification uses an asterix (*) asasuffix, al the
component’s possi ble subcomponents (recursively) are included or
excluded, as specified. If you use aplus sign (+), only itsimmediate
subcomponents are included or excluded. If you use acaret (*) asa
suffix, then al the component’s possibl e parent components areincluded
or excluded. If the modifier is applied to afull path Passport component
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specification, then only the related components of the specified full path
are added.In non-path specifications, al possible parents are included or
excluded. You can combine multiple suffixes. It is possible to include
whole sub-hierarchies of components then exclude the subcomponents
you don't need by using the - excl ude option. More component types
can be include/excluded with the NMBNRSRepor t ConpType command.
Specify the -i ncl ude option if you want to include more components
after the specification of excluded ones.

To start anew NRS query, call NVBNRSSt ar t Quer y again.

Example(1)
NVBNRSI ni t
if { [ NVMBNRSStartQuery ppc/2 ppc/ FraneRel ayUni* ] } {
... # ready to specify the source files for an NRS
# report on the (Carrier) Passport nodul e and
# Frame Relay components (including all its
# subconponent s)

Example(2)
NVBNRSI ni t
if { [ NVSNRSStartQery ppc/ EMAtm f-Vece-Ved™ ] } {
... # ready to specify the source files for an NRS
. #report onthe (Carrier) AtmVirtual Connection
# Description and its indicated parents (Vcc,
# Atm f and EM.

NVSNRSRepor t ConpType [ -i nane <nane>]

[[-include]
<comp. type>[*|+|"]...]

[ - excl ude <conp.
type>[*|+["]...]

| -list [-out]

I ncl udes or excludes additional conponent types to the
report. See NVBNRSStart Query for the specification of
t he types. NVBNRSReport ConmpType can be called nultiple
times to include and excl ude conponent types.

This command can also be used to list, withthe - | i st option, the
component types currently included. These arelisted, one per line, asthe
value of the NVBEPI _OQUTPUT_TEXT environment variable. If - out is
specified, they are also returned as a string result.
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Note: The reported component types can be manipulated in the middle
of areport by invoking the NMSNRSRepor t ConpType command as

appropriate.

Example
if { [ NVMBNRSStartQuery ppc/2 ppc/ FrameRel ayUni* ] } {
NVBNRSRepor t ConpType -excl ude ppc/ Signalling \
ppc/ Dat aLi nkConnecti onldentifier*
. # Sane as previous exanpl e except that this tine

# the Signalling and DLCl subconmponents (and
# all its subconponents for the latter) are to
# to be excluded fromthe report

e« NMSNRSAddSource [-iname <name>]
-file <file name>
-named <device> <module> <name>
-keyed <device> <module> <key>
-dated <device> <module> <date>
-latest <device> <module>

[<from date/time>]

| -list [-out]

This command specifieswhich NRS datafilesto report on. Thefilesare
located at the path specified in the NRS. cf g file. The files are expected
to already be there. For detail s about how to populate the NRS database,
see 241-6001-022 Preside MDM Network Reporting System User Guide.
Thefile(s) can be specified in anumber of ways;

-file Explicitly names the NRS datafile to
report on (with or without afull path -
- the NRS database path as configured
in NRS. cf g will be used if not
specified).

- naned IncludesNRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<nmodul e>, the module name, and
<nane>, the configuration file name.
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- keyed Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<nmodul e>, the module name, and
<key>, the configuration file key.
Keyed configuration file names have a
fixed prefix (the key) followed by a
variable two-digit counter. <key>
only matches the key prefix. For a
matching key, the file with the highest
two-digit suffix is selected.
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-dated

- | at est

Includes NRS datafile(s) matching the
specified GREP patterns; <devi ce>,
the device type (for example, ppc,
ppe, anddpn), <nodul e>, themodule
name, and <dat e>, the configuration
file date (six digits, not a pattern).
Dated configuration file names have a
fixed six-digit prefix (the date)
followed by avariable two digit
counter. <dat e> only matchesthe date
prefix. For Passports, <dat e> matches
the activation date of the NRS datafile
name. For both Passport and DPN
files, the highest dated file up to the
specified date is accepted (and the one
with the highest two-digit counter
suffix).

Includes NRS datafile(s) matching the
specified GREP patterns; <devi ce>,
the device type (for example, ppc,
ppe, and dpn), and <nodul e>, the
module name.

If you specify <f r onDat eTi me> as
“YYMVDD',“ YYYY MM DD, or “ YYYY
MM DD HH MM SS”, only the NRS data
filesfrom that date/time forward
(UNIX file modifitation time-stamp)
are considered. Thisoption is useful
for creating incremental reports based
onthelatest NRS population or the last
report invocation.

For each matching module, the
matching file with the highest file
system date is selected (the most
recently populated file).
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In all cases where multiple files match the patterns provided in the
NVBNRSAddSour ce call, only onefile per module is selected, that isthe
highest one in alphanumerical order. For Passport, this also means the
one with the highest version counter, the three-digit file suffix. Multiple
calls to NMSNRSAddSour ce can select multiple files for the same
module.

This command can also be used to list, withthe - | i st option, the files
currently included in the report. They are listed, one per line, with full

path, as the value of the NVSEPI _QUTPUT_TEXT environment variable.
If you specify the - out option, they are also returned as a string result.

Example(1)
This example and the following assume a sample NRS database
containing the following files:
dpn. R78. 4078. R7872. 970709. dat a
dpn. R78. 4078. R7888. 970715. dat a
ppc. NODER16. 2105. NEWCARD, f ul | , 012. 001105. dat a
ppc. NOCDER16. 2105. NEWCARDOS, ful |, 001. 001102. dat a
ppc. NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
ppc. NCDER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. NODER17. 2106. deno, ful | , 003. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I, 005. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a

if { [ NVBNRSStartQuery dpn/PE™ 1 } {
NVBNRSAddSour ce -file \
“dpn. R78. 4078. R7872. 970709. dat a“
# ready to fetch nodul e and PE conponents from
# the specified NRS data file

Given the preceding sample database, this call selectsthe following file;
dpn. R78. 4078. R7872. 970709. dat a
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Example(2)
if { [ NVSNRSStart Query ppc/Card ] } {
t hen
NVBNRSAddSour ce - name “ppc” “.*” “NEWCARD. *”
# ready to fetch card conponents from all
# node configurations whose nane start with
# NEWCARD

Given the sample database, this call selects following files:
ppc. NODER16. 2105. NEWCARD, ful | , 012. 001105. dat a
(the“latest” of the two matching files for NODER16)
ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a

Example(3)
if { NVMBNRSStartQuery ppc/Card ] } {
NVBNRSAddSour ce - keyed “ppc” “.*” “NEWCARD’
# mlar as above but for strict KEY syntax

Given the sample database, this call selects the following files:
ppc. NCDER16. 2105. NEWCARDOS, ful | , 001. 001102. dat a
ppc. NCDER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
(The other NODERI16 file was not selected asits name
does not match the syntax of akeyed file)

Example(4)
if { [ NVSNRSStart Query ppc/Card ] } {
NVSNRSAddSour ce -dated “ppc” “.*” “010211"
# as above but this tine for all node
# configurations dated before or for February
# 11th 2001

Given the sample database, this call selects the following files:
ppc. NODER16. 2105. NEWCARD, f ul | , 012. 001105. dat a
ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a
ppc. NODER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
(All configurations up to 010211 for PPC nodes are taken.)

Example(5)
if { [ NVMSNRSSt art Query ppc/ Software ppe/ Software ] } {
NVBNRSAddSour ce -1 atest “ppc” “EAST. *”
NVSNRSAddSour ce -1 atest “ppe” “SOUTH. *”
# ready to fetch Software conponents fromthe
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# | atest configuration of the nodes whose nanes
# start with EAST or SOUTH

Given the sample database, this call selects the following files:
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a
(Assuming the UNIX file data matches the ordering of the
activation dates in the file names.)

*  NMSNRSFetchNextComponent [-iname <name>] [-out]

[-var <array name> [-byname]]

[-skip <level>] [-stop <level>]

[-timeout <timeout>]

[-maxrecs <maxrecs>]

[-marker <seek marker>]
Fetchesthe next matching component (according to the component types
specified in NVBNRSSt ar t Quer y and NMSNRSRepor t ConpType) from
the selected (through NMSNRSAdd Sour ce) NRSdatafiles. The matching
component information is available through the following global
variables:

NVSEPI _NRS_COWPI D

isthe full Component 1D of the fetch component (the component is
specified in mixed case, with space separators, for example, “EM
NODER16 Fruni 132 Dici 206 Sp $“, and can be manipulated with
NVBEPI Conver t Conpl d).

NVSEPI _NRS_COMPTYPE

is the component type of the fetched component (the component typeis
specified as <devi ce>/<t ype> where <devi ce> isthe NRS device
type (ppc, ppe, or dpn), and <t ype> isthe component type (aname for
DPN, a numerical component ID for Passport, for example, dpn/ PE or
ppe/ 8664).

NVSEPI _NRS_COWPTI TLE
isthe (long) type name of the fetched component, for example,

Ser vi cePar anet er Prov for the component identified above.

NVBEPI _NRS_COVPABBREV
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is the short type name of the fetched component (for Passport, it isthe
prompt), for example, Sp for the component identified above.

NVSEPI _NRS_VALUE

is the instance value of the fetched component (the value of its most
specific component 1D category/value pair, for example, “$” for the
component identified above).

NVSEPI _NRS_LEVEL

isthe hierarhcy level of the fetched component (starting at O for the
module level (for example, for the component identified above the level
is 3). Note that matching components are returned in depth-first order.

NVSEPI _NRS_FI LE_PATH
isthe NRS data file from which the matching component was fetched.

If you specify the - out option, thefirst four items above are al so output,
one per ling, asastring result. If you usethe - var option to name an
associative array, the array isfilled with the NRS component description.
Thearray entry index istheattribute type, as specifiedin NRS, namesfor
DPN and the special values“OAM', “_ COMPONENT” ,

“ H ERARCHY_LEVEL”, and anumerical attribute ID for Passport
components (for example, 16567 for the Fr ane Rel ay Sp

conmi t t edl nf or mat i onRat e attribute). If you specify the - bynane
option, the index is indicated except for the special valuesindicated,
which are then reported as “ Oaner shi p”, “Conponent ” and

“Hi erarchy_| evel " respectively, and for Passport components for
which the full attribute name is used instead (for example,

“commi t t edl nf or mat i onRat e”, not “ci r”). The entry valueisthe
corresponding attribute value. EPI also includes special entries with
_EPI_COWPI D, _EPI _TI TLE, and _EPI _ABBREV index containing the
information corresponding to the NVSEPI _NRS_COVPI D,

EPI _NRS_COWPTI TLE, and EPI _ COVPABBREYV variables above.

Theindividual attributes of the fetched component can al so be extracted
one at atime using the NVSNRSGet Fi r st Attri but e,

NVBNRSGet Next At t ri but e, and NMSNRSFi ndAt tri but e
commands.
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If you usethe - mar ker option, the specified parameter must be a
component marker previoudy saved from acall to

NVBNRSGet Conponent Mar ker . Thisrepositions the NRSfile scanning
to the specified marker before fetching the next matching component. If
the same component type specifications are used, the same component
whose marker is saved is returned. See the description of

NVBNRSGet Conponent Mar ker for more information. If the specified
marker is an empty string, the option isignored (asif it was not
specified).

A marker may refer to another file than the one being scanned. In this
case, the marked fileis pushed onto the interface and the current file is
re-scanned from the top when the marked file is fully processed.

If you usethe - ski p option to specify ahierarchy level, the command
returns the next matching component of a hierachy level that is smaller
or equal to the one given. Other matching components of a higher level
areignored. Thisrestricts the search by skipping over components that
undesirable (for example, if a Service Parameter (level 3) component
attribute of a Passport Frame Relay DLCI component (level 2) doe not
meet the necessary criteria, the next call to

NVBCrdFet chNext Conponent can specify - ski p 2 which skipstothe
next DLCI component, ignoring any intervening matches. NRS
components are delivered in depth-first order.

Note: Specifying - ski p 0 isan efficient way of skipping an entire
module (configuration file) since EPI does not try to match the remaining
components. The command tries to match components in the next
modul e-configuration specified with NMBNRSAddSour ce. Specifying
-ski p -1 hasthe same effect as not specifying the option at all.

If you usethe - st op option, the next matching component is returned
asnormal. In addition, if a non-matching component of the specified
level or alower valueis found, the command returns with an empty
component (all variablesare empty except for NVSEPI _NRS_LEVEL). As
aresult, you receive information when the member of a component sub-
tree is scanned and another sub-tree of the same level is about to be
scanned (the new sub-tree matches, then it isreturned as normal, else the
empty component is returned as a form of component terminator). For
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example, assuming Fr Uni s (level 1) are being extracted with- st op 1
specified as soon as the first one is found, all matching Fr Uni swill be
returned as normal and an empty component is returned once aVs
components (also at level 1 but not requested by the query) isfound. This
technique allows one to maintain a state machine that knowswhen not to
expect more sub-components of a specific sub-tree.

If you set the-ti neout or-maxrecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” theNRS
interface for awhile and round-robin to other tasks.

Example(1)
# looking for FrUnis with no running LMs

NVBNRSSt art Query ppc/ Fr Uni +

set skip -1
while { [ NVBNRSFet chNext Conponent -skip $skip \
-var conmp -byname ] } {
set skip -1
if { $NVSEPI _NRS_COWPABBREV == “Lmi " |
&& $conp(procedures) == “none” } {
puts “$NVSEPI _NRS_COWPI D has no active Lm”
} else {
# skip to the next FrUni
set skip [ expr $NVBEPI _NRS_LEVEL - 1 ]

}

Example(2)

i\li\/lSNRSSt art Query ppc/ Servi cePar anet er sProv
Ni\/éNRSFetchNextConponent -var conp -bynane
can produce the following values for the conp array:

conp(_EPI _COWPI D) =\
” EM NODERL6 FrUni 132 Dici 206 Sp $”
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conp(_EPI _TI TLE) =Ser vi cePar anet er sPr ov
conp(_EPI _ABBREV) =Sp

conp( Conponent ) =ppe/ 8664

conp( Hi erarchy_l evel )=3

conp( Oaner shi p) =ONNER_| W5

conp( EM =NODER16

conp( FrameRel ayUni ) =132

conp( Dat aLi nkConnecti onl denti fier) =206
conp( Ser vi cePar anet er sProv) =$
conp(conmi ttedl nfornati onRat e) =64000
conp( neasur enent I nterval ) =0

conp(conmi ttedBurst Si ze) =64000
conp(rat eEnf or cenent ) =on

conp(rat eAdapt ati on) =of f

conp( excessBur st Si ze) =0

conp( maxi nunfr aneSi ze) =2100
conp(accounti ng) =on

conp( updat eBCl ) =of f
conp(raSensitivity)=7

without the - bynanme option, the output is:

conp(_EPI _COWPI D) =\

“EM NODER16 FrUni 132 Dici 206 Sp $”
conp(_EPI _TI TLE) =Ser vi cePar anet er sPr ov
conp(_EPI _ABBREV) =Sp
conp( _COVPONENT) =ppe/ 8664
conmp(_H ERARCHY_LEVEL) =3
conp( OAM =OMER _| W5
conp(_2) =NODER16
conp(_279) =132
conp(_302) =206
conp(_8664) =$
conp(8668) =on
conp(8670) =64000
conp(8669) =64000
conp(5997) =of f
conp(8671) =0
conp(8672) =0
conp(8673) =of f
conp(8674) =7
conp(8675) =on
conp(8667)=2100
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«  NMSNRSGetComponentMarker [-iname <name>] [-out]
Extracts amarker for the current fetched component and returnsit asthe
NVSEPI _NRS_COVP_MARKER environment variable or on standard
output if - out isused. The marker may be saved and used later as an
argument to NMSNRSFet chNext Conponent ' s - mar ker option to
rescan acomponent structure (not thewhol efile) which worksaround the
NRS peer component type that is not specified (all instances of a
subcomponent type X are together, but it is not specified if instances of
type X appear before or after those of its peer type Y). For example, an
NRS interface may be used to scan for Frame Relay interfaces and their
DNA sub-components. When an FrUni isfound, its marker is saved and
the interface is used to locate its Dna. Then the same (requires one to
manipul ate the selected types with NMSNRSRepor t ConpType) or
another NRS interface can be used to scan for the FrUni’s Dl ci
subcomponents. The marker may be exchanged between properly
initialized NRSinterfaces. markers may also refer to different files. If the
marker cannot be computed, an empty string is returned.

Example
# Assume two NRS interfaces (inames fruni and dlci)
# configured to scan for FrUnis/Dnas and Dicis
# respectively
whil e { [ NMBNRSFet chNext Conponent -inane fruni \
-var comp] } {
if { $NVBSEPI _NRS_COWP_ABBREV == “FruUni” ) {
# ... process FrUni information...
NVSNRSCGet Conponent Mar ker
set marker "$NVSEPI _NRS_COVP_MARKER’
} else if { $NVSEPI _NRS_COVP_ABBREV == “Dna” } {
# ... process DNA information ...
set stopAt -1
while { [ NVBNRSFet chNext Conponent \
-iname dlci -stop $stopAt \
-marker “$marker”] } {
set marker "”
set stopAt 1
# ... process the DLCls ...
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«  NMSNRSGetComponent [-iname <name>] [-out]
[-var <array name> [-bynamé]]
Resets the fetched component’s attribute list for the
NVBNRSGet Fi r st At t ri but e, NMSNRSGet Next At t ri but e, and
NVBNRSFi ndAt t ri but e commands and returns the description of the
component similarly to NMSNRSFet chNext Conponent .

*  NMSNRSGetFirstAttribute [-iname <name>] [-out]
[-var <array name>]
Extracts the first attribute from the fetched component. The following
global variables are set with the description of the attribute:

NVSEPI _FI ELD_LABEL

isthe attribute’s name (for Passport, it isthe attribute’s full name, not its
prompt, for example, “Per cent heap” for DPN,

“commi t t edl nf or mat i onRat e” for Passport).

NVSEPI _FI ELD_NAME
isthe attribute’s type; astring for DPN, a numeric attribute 1D for
Passport (for example, “LOADPETYPE” for DPN, 8669 for Passport).

NVSEPI _FI ELD_TYPE
isthe NRS type of the attribute; Bl T_STRI NG, BOOLEAN, DNA,
HEXADECI MAL, | NVI Sl BLE, LI STI NDEX, NOKEY, NUMVERI C, or STRI NG

NVSEPI _FI ELD_VALUE
is the attribute’s value.

If - out isspecified, the values are also returned, one line in the same
order as above, as a string result.

If - var isusedto name an associative array, that array isfilled with the
attribute’s description with entries with the following indicies:

nanme
the attribute's type (same as NMSEPI _FI ELD NANE above).

val ue
the attribute’s value (same as NMSEPI _FI ELD_VALUE above).

type
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the attribute’'s NRS type (same as NVSEPI _FI ELD_TYPE above).

title
the attribute’s full name (same as NVEPI _FI ELD_LABEL above).

abbrev
for DPN, itisthesameasthet i t | e entry, for Passportitistheattribute’'s
prompt.

wi dt h
the attribute’s maximum width in NRS.

*  NMSNRSGetFirstAttribute [-iname <name>] [-out]
[-var <array name>]
Extracts the next attribute from the fetched component. The attribute
information is returned similarly to NMSNRSGet Fi r st At t ri but e.

* NMSNRSFindAttribute[-iname <name>] [-out]
[-var <array name>] <name>
Extracts the named attribute from the fetched component. The search is
case-insensitive. For Passport, both the full attribute name and the
prompt can be used. The attribute information is returned in asimilar
manner to NVBNRSGet Fi rst Attri but e.

Example
# looking for FrUnis with no running LMs (as above)

NVBNRSSt art Query ppc/ EM Fr Uni - Lmi

set skip -1
while { [ NVBNRSFet chNext Conponent -skip $skip ] } {
set skip -1
NVBNRSFi ndAttri bute “procedures”
if { $NVBEPI _FI ELD VALUE == “none” } {
puts “$NVSEPI _NRS_COWPI D has no active Lm”
} else {
# skip to the next FrUni
set skip [ expr $NVBEPI _NRS_LEVEL - 1 ]
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«  NMSNRSGetComponentSchema [-iname <name>] [-out]
[-var <array name> [-byname]]
[<comp type>[*|+*]]
Use this command to examine the component schema for the current
fetched component (from NVSNRSFet chNext Conmponent ) when no
<conp type> isspecified. You can also useit to examine the NRS
schema (RDFs) in general when <conp t ype> is specifiedinasimilar
manner to the NMSNRSSt ar t Quer y command, Usethe*, +, or ~ prefix
to automatically load the RDFsfor the subcomponents and parents of the
specified component respectively. (Note that components loaded with
this command are not necessarily reported. Use NVSNRSSt ar t Query or
NVBNRSRepor t ConpType for this).

Note: For Passport, <conp t ype> can also be specified asthe
component’s numerical 1D, name, prompt or full name/prompt path.
Passport component names and prompts are not unique since there can
be multiple Passport components with the same name or prompt (but
different numerical IDs). It isnot determined which matching component
will be returned by NMSNRSGet Conponent Schena in that case.

The following global variables are set by this command:

NVSEPI _NRS_SCHEMA NANE

is the component’s type specified as <devi ce>/ <conp> where
<devi ce> isthedevicetype (ppc, ppe, or dpn), and <conp> isthe
component type (a name for DPN, a numerical 1D for Passport, for
example, dpn/ UTP for DPN, ppc/ 302 for Passport).

NVSEPI _NRS_SCHEMA TI TLE
isthe component’s name (aname for DPN, the full component name, for
Passport, for example, “UTP” for DPN, “Fr aneRel ayUni “ for

Passport).

NVSEPI _NRS_SCHEMA ABBREV
is the component’s abbreviation (a name for DPN, the prompt for
Passport, for example, “UTP* for DPN, “Fr Uni “ for Passport).

NVBEPI _NRS_SCHEMA_OWNERS
isthe list of the component’s direct parent component types. The types
areon asingle line, space separated, and specified as <devi ce>/
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<conp> similarly to NMBEPI _NRS_SCHEMA NANE above. For example,
the owners for dpn/ UTP are “dpn/ PO, and for ppc/ Vri t ual Fr aner
they are“ppc/ 9200 ppc/ 1543 ppc/ 279 ppc/ 3742".

NVSEPI _NRS_SCHEMA SUBORDI NATES

isthelist of the component’s direct sub-component types. The types are
on asingle line, space separated, and specified as <devi ce>/ <conp>
similarly to NVBEPI _NRS_SCHEMA _NAME above. For example, for dpn/
UTP the subordinates are “dpn/ UTPLI NK dpn/ UTPLI NK_EXT dpn/
M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP dpn/

UTPPASSWD _ENV” , and for ppc/ Dat aLi nkConnecti onl denti fier
they are“ppc/ 8664 ppc/ 219 ppc/ 16565“.

NVSEPI _NRS_SCHEMA_ATTRS
isthelist of the component’s attribute types. The types are on asingle
line, space separated, and specified as nanmes for DPN and as numerical
IDs for Passport. For example, for dpn/ UTP, the attributes are

“ COMPONENT _H ERARCHY_LEVEL PM _PE _PI _PO _UTP OAM,
and for ppc/ Fr aneRel ayUni they are“_COVPONENT

_H ERARCHY_LEVEL _2 279 QAM 96 3177 3175 9332".

If you specify the - out option, the component type, (full) name,
abbreviation (prompt), list of direct parent component types, list of direct
subcomponent types, and list of attributes are returned as a string result
one per line (the last two lists are on aline each, with space separators
between the types).

If you usethe - var option to name an associative array, the command
fillstwo arrays with the schemainformation. The<ar r ay name> array
contains the following entriesindicated by their index:

nanme
is the component type (same as NVSEPI _NRS_SCHEMA NANE above).

title
is the component name (same as NVBEPI _NRS_SCHEMA_TI TLE above).

abbr ev
isthe component abbreviation (same asNVSEPI _NRS_SCHEMA ABBREV
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above).

owner s
is the component list of direct parent types (same as
NVBEPI _NRS_SCHEMA_OWNERS above).

subordi nat es
is the component list of direct subcomponent types (same as
NVBEPI _NRS_SCHEMA_SUBGCRDI NATES above).

attrs
isthe component attribute type (same as NMSEPI _NRS_SCHEMA_ATTRS
above).

The<array nane>_fieldsarray containsthefollowing entriesfor each
attribute types supported by the component (where<f i el d t ype>isthe
attribute name for DPN and the attribute numeric 1D for Passport or the
attributes full namel/titleif - byname is specified).

<field type>, nane
isthe indexed field NRS attribute type name.

<field type>title
isthe indexed field name (a string for DPN, the full attribute name for
Passport).

<field type>, type
isthe indexed field NRS type (see the description of
NVSEPI _FI ELD_TYPE for NMSNRSGet Fi rst At tri but e).

<field type> width
isthe indexed field maximum NRS width.

<field type>, abbrev
isthe indexed field abbreviation (same as thetitle for DPN, the attribute

prompt for Passport).

<field type>, group
isthe indexed field attribute group type .
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Example(1)
# Lists (by full nanme) the attributes of the Passport
# Lp conponent
NVBNRSCGet Conponent Schena -var conps \
ppc/ Logi cal Processor
puts “$SNVSEPI _NRS_SCHEMA TI TLE’
# print its attributes by nanme
foreach i $NVSEPI _NRS_SCHEMA ATTRS {
puts “ $conps_fields(S$i,title)”
}

Example(2)
NVBNRSI ni t
NMBNRSCGet Conponent Schenma -var conp dpn/ UTP

can produce the following values for the conp array:

conp( nane) =dpn/ UTP

conp(title)=UTP

conp( abbrev) =UTP

conp( owner s) =dpn/ PO

conp( subordi nat es) =" dpn/ UTPLI NK dpn/ UTPLI NK_EXT \
dpn/ M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP \
dpn/ UTPPASSWD_ENV’

conp(attrs)="_COVWONENT _H ERARCHY_ LEVEL _PM _PE \
_PI _PO _UTP CAM

and the following values for the conp_fi el ds array:

conp_fi el ds(_COVPONENT, abbr ev) =Conponent

conp_fi el ds(_COVPONENT, gr oup) =

conp_fi el ds(_COVPONENT, nane) = COVPONENT

conp_fi el ds(_COVPONENT, titl e)=Conponent

conp_fi el ds(_COVPONENT, t ype) =STRI NG

conp_fi el ds(_COVPONENT, wi dt h) =0

conp_fi el ds( OAM abbr ev) =Oaner shi p

conp_fi el ds( OAM gr oup) =

conp_fi el ds( OAM nane) =0AM

conp_fields(OAM titl e)=0Oanership

conp_fiel ds(OAM t ype) =STRI NG

conp_fiel ds(OAM wi dt h) =10

conp_fi el ds(_H ERARCHY_LEVEL, abbr ev) =\
Hi erarchy_| evel

conp_fi el ds(_H ERARCHY_LEVEL, gr oup) =
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conp_fi el ds(_H ERARCHY_LEVEL, nane) =\
_HI ERARCHY_LEVEL

conp_fields(_H ERARCHY_LEVEL, title)=\
Hi erarchy_l evel

conp_fi el ds(_H ERARCHY_LEVEL, t ype) =NUMVERI C

conp_fi el ds(_H ERARCHY_LEVEL, wi dt h) =2

conp_fi el ds(_PM abbrev) =PM

conp_fields(_PM group) =

conp_fiel ds(_PM nane) =_PM

conp_fields(_PMtitle)=PM

conp_fields(_PMtype)=STRI NG

conp_fields(_PMw dth)=12

conp_fi el ds(_PE, abbrev) =PE

conp_fi el ds(_PE, group) =

conp_fi el ds(_PE, nane) =_PE

conp_fields(_PE title)=PE

conp_fiel ds(_PE, type) =NUMVERI C

conp_fi el ds(_PE, wi dt h) =2

conp_fields(_Pl, abbrev) =PI

conp_fields(_Pl, group)=

conp_fields(_Pl, nane)=_PI

conp_fields(_Pl,title)=PI

conp_fields(_PlI,type)=NUMERI C

conp_fields(_Pl,w dth)=2

conp_fi el ds(_PO abbrev)=PO

conp_fi el ds(_PO group) =

conp_fi el ds(_PQO nane) =_PO

conp_fields(_PO wi dth)=2

conp_fields(_PO type)=NUMERI C

conp_fields(_PO title)=PO

conp_fi el ds(_UTP, abbr ev) =UTP

conp_fiel ds(_UTP, group) =

conp_fi el ds(_UTP, abbrev) =_UTP

conp_fields(_UTP, title)=UTP

conp_fiel ds(_UTP, t ype) =NOKEY

conp_fields(_UTP, wi dt h) =1

Example(3)

NVSNRSI ni t

NVBNRSCet Conponent Schema -var conp ppc/ FraneRel ayUni
can produce the following values for the conp array:

conp( nane) =ppc/ 279
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conp(title)=FranmeRel ayUni

conp( abbr ev) =Fr Uni

conp( owner s) =ppc/ 2

conp(subordi nat es) =" ppc/ 161 ppc/ 16502 ppc/ 287 \
ppc/ 10990 ppc/ 586 ppc/ 9314 ppc/ 302 \
ppc/ 10649 ppc/ 8600 ppc/ 1768”

conp(attrs)="_COVWONENT _H ERARCHY LEVEL _2 279 \
OAM 96 3177 3175 9332"

and the followi ng values for the conp_fields array:

conp_fi el ds(_COVMPONENT, abbr ev) =Conponent
conp_fi el ds(_COVPONENT, gr oup) =Conponent
conp_fi el ds(_COVPONENT, nane) =_COVPONENT
conp_fi el ds(_COVPONENT, titl e)=Conponent
conp_fi el ds(_COVPONENT, t ype) =STRI NG
conp_fi el ds(_COVPONENT, wi dt h) =0
conp_fi el ds( OAM abbr ev) =Oaner shi p
conp_fi el ds( OAM gr oup) =
conp_fi el ds( OAM nane) =CAM
conp_fields(OAM titl e)=0Oanership
conp_fiel ds(OAM t ype) =STRI NG
conp_fiel ds(OAM wi dt h) =10
conp_fi el ds(_H ERARCHY_LEVEL, abbr ev) =\
H erarchy_| evel
conp_fi el ds(_H ERARCHY_LEVEL, gr oup) =
conp_fi el ds(_H ERARCHY_LEVEL, nan®e) =\
_HI ERARCHY_LEVEL
conp_fields(_H ERARCHY_LEVEL, title)=\
Hi erarchy_| evel
conp_fi el ds(_H ERARCHY_LEVEL, t ype) =NUMVERI C
conp_fi el ds(_H ERARCHY_LEVEL, wi dt h) =2
conp_fields(_2, abbrev)=EM
conp_fields(_2, group)=
conp_fields(_2, name)=_2
conp_fields(_2,title)=EM
conp_fields(_2,type)=STRI NG
conp_fields(_2,w dth)=12
conp_fields(_279, abbrev)=Fr Uni
conp_fields(_279, group)=
conp_fields(_279, nane) =_279
conp_fields(_279,title)=FraneRel ayUni
conp_fields(_279,type) =NUMERI C
conp_fields(_279,w dth)=5
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conp_fiel ds(3175, abbrev) =i fl

conp_fi el ds(3175, group) =l f Ent ryPr ov
conp_fields(3175, nane) =3175
conp_fields(3175,title)=iflndex
conp_fields(3175,type) =NUMERI C

conp_fiel ds(3175, w dt h) =5
conp_fields(3177, abbrev)=ifState

conp_fiel ds(3177, group) =l fEntryProv
conp_fields(3177, nane) =3177
conp_fields(3177,title)=ifAdm nStatus
conp_fields(3177,type) =STRI NG
conp_fields(3177,w dt h) =7

conp_fi el ds(96, abbrev)=cid

conp_fi el ds(96, group) =Cust oner | dentifi erData
conp_fi el ds(96, nane) =96
conp_fields(96,title)=custonerldentifier
conp_fiel ds(96,type)=STRI NG

conp_fi el ds(96, wi dt h) =4

conp_fi el ds(9332, abbr ev) =nunber O Emi ssi on(s
conp_fi el ds(9332, gr oup) =Emi ssi onPriority(s
conp_fi el ds(9332, nane) =9332
conp_fields(9332,title)=nunmber Cf Em ssi ons
conp_fiel ds(9332,type) =STRI NG

conp_fiel ds(9332, wi dt h) =1

If -bynanme is specified, the fields report as foll ows:

conp_fi el ds( Conponent, abbr ev) =Conponent
conp_fi el ds( Conponent, gr oup) =Conponent
conp_fi el ds( Conponent , nane) =_COVPONENT
conp_fi el ds( Conponent, titl e)=Conponent
conp_fi el ds( Conponent , t ype) =STRI NG
conp_fi el ds( Conponent, wi dt h) =0
conp_fi el ds( Oamner shi p, abbr ev) =Oaner shi p
conp_fi el ds( Oaner shi p, group) =
conp_fi el ds( Oaner shi p, nanme) =0AM
conp_fiel ds(Omership,title)=0anership
conp_fi el ds( Oamner shi p, t ype) =STRI NG
conp_fi el ds( Oamner shi p, wi dt h) =10
conp_fields(H erarchy_l| evel, abbrev) =\

Hi erarchy_l evel
conp_fields(Hi erarchy_l evel, group)=
conp_fields(H erarchy_| evel , nane) =\

_HI ERARCHY_LEVEL
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conp_fields(H erarchy_level ,title)=Hi erarchy_| evel
conp_fields(Hi erarchy_level,type)=NUMERI C
conp_fields(H erarchy_l evel ,w dt h) =2

conp_fi el ds( EM abbr ev) =EM

conp_fiel ds(EM group) =

conp_fiel ds(EM nane) =_2
conp_fields(EMtitle)=EM

conp_fiel ds(EM type) =STRI NG

conp_fiel ds(EM wi dt h) =12

conp_fi el ds(FranmeRel ayUni , abbr ev) =Fr Uni
conp_fi el ds(FranmeRel ayUni , group) =

conp_fi el ds( FranmeRel ayUni , nane) =_279

conp_fi el ds(FrameRel ayUni, titl e)=FrameRel ayUni
conp_fi el ds(FranmeRel ayUni , t ype) =NUMERI C
conp_fi el ds(FraneRel ayUni , wi dt h) =5
conp_fields(iflndex, abbrev)=ifl
conp_fields(iflndex, group)=IfEntryProv

conp_fi el ds(iflndex, name) =3175
conp_fields(iflndex,title)=iflndex
conp_fields(iflndex,type)=NUVERI C
conp_fields(iflndex,w dth)=5
conp_fields(ifAdm nStatus, abbrev)=ifState
conp_fields(ifAdm nStatus, group)=IfEntryProv
conp_fields(ifAdm nStat us, nane) =3177
conp_fields(ifAdm nStatus,title)=ifAdm nStatus
conp_fields(ifAdm nStatus,type)=STRI NG
conp_fields(ifAdm nStatus, w dth)=7
conp_fields(custonerldentifier,abbrev)=cid
conp_fields(custonerldentifier,group)=\

Cust ormer |l denti fierData
conp_fields(custonerldentifier, name)=96
conp_fields(custonerlidentifier,title)=\

customer | dentifier
conp_fields(custonmerldentifier,type)=STRI NG
conp_fields(customerldentifier,wdth)=4
conp_fi el ds(nunmber Of Em ssi onQs, abbr ev) =\

nunber O Em ssi onQs
conp_fi el ds( nunmber O Em ssi onQs, gr oup) =\

Em ssionPriorityQs
conp_fi el ds( nunmber O Em ssi onQs, nane) =9332
conp_fi el ds(nunber O Em ssi onGQs, title)=\

nunber O Em ssi onQs
conp_fi el ds(nunmber O Em ssi onQ@s, t ype) =STRI NG
conp_fi el ds(nunmber Of Em ssi on@s, wi dt h) =1
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Sample DtKsh scripts

This section provides three sample Tcl EPI scripts: Expect paging (AP
interface), Passport Card inventory (Command interface), and Passport DLCI
configuration report (NRS interface).

Expect paging script sample
Thefollowing example combines the Expect extension of Tcl with Tcl EPI to
produce a script that pages an operator when a specified alarm isreceived by
Preside Multiservice Data Manager (MDM). Expect is required since the
program used to communicate with the pager throughamodem (t i p)isTTY
based. This exampleis available in the Preside Multiservice Data M anager
(MDM) load in/ opt / Magel | anNVBS/ cf g/ macr os/ nns/ src/
Pagel t . expect.

Thisisasimple example of network operations automation in which certain
major events are automatically dispatched to the proper operators (notably
during off-hours).

#! / bi n/ sh
# The next line restarts using Expect.
exec expect “$0" “$@

# Load the Tcl EPI extensions.

source [ opt/ Magel Il anNVS/ |'i b/ nsepi . tcl;

# d obal settings (to be custonized).
set Tl PDEVI CE hardwi re;
set ATCOMVAND at dt 12345678;

# This procedure uses Tip to call a pager.
proc doTip {} {

gl obal TI PDEVI CE;

gl obal ATCOMVAND;

exp_spawn “/bin/tip” $TI PDEVI CE;

expect {
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“connect ed” {
exp_send “ SATCOVMMAND n” ;

expect {
-re “$SATCOVMAND\ r\ n” {

exp_conti nue;

}
-re “Mr\n” {
exp_send “~.\r";
}
eof {
returnm
}
}
}
eof {
returnm
}
}
exp_cl ose;

# Initializes the Alarmand Status APl interface and
# creates the al arm sieve.

NVSGVDRAPI | ni t ;

NMSGVDRAPI Connect - ssel ;

NVSAPI Regi st er pageit;

if { [ NVSGVDRAPI Cr eat eAl ar nSi eve -attr \

_attr: eventFilter SS faultCode LEFT S 4001” \
“ _attr: eventFilter SS event EQ E SET” \
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“

_attr: eventFilter SS severity EQ E nmajor” \

“_attr: eventFilter SS severity EQ E critical” ] !'=\
11} {
exit 1,

# For each received alarm
while { [ NVBGVDRAPI RecvAlarm] } {
set f [ open “/opt/ Magel | anNVES/ dat a/ PagedAl arns” “a”

puts $f
“ SNVBEPI _ALARM T ME\ t SNVBEPI _ALARM EVENT\ t \

$NVSEPI _ALARM SEVERI TY\ t SNVSEPI _ ALARM FAULT\
\ t $NVSEPI _ALARM COWPI D' ;

cl ose $f;

doTi p;
}

Passport Card inventory sample
The following Tcl script uses the command interface to produce a card
inventory of a specified Passport node (using the current user session). This
exampleis available in the Preside Multiservice Data Manager (MDM) load
in/ opt/ Magel | anNVS/ cf g/ macr os/ nns/ src/ PPCardl nv. tcl .

#!/bin/sh
# The next line restarts using tclsh. \
exec tclsh “$0" “$@

# Load the Tcl EPI extensions.

source [ opt/ Magel I anNVS/ |'i b/ nsepi . tcl;

# Extract the argunents.
if { $argc <2 } {

puts “ppcardrep <group> <passport>";
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exit 1;
}
set grp [/index $argv 0]

set nod [/index $argv 1]

# Initializes the command interface.
NVBCndl ni t
if { [ NMSCmdConnect ] !'=1 1} {

puts “Failed to connect to the command Session \

servers.”;
exit 1;

}

puts “

Passport Card Inventory

Node Card Type I nserted Serial #

# Do we have access to the node.
NVSCdSendCommand $grp “$nod h -v(d) shelf card”;
NVSCdRecvFul | Repl y;

if { [NVMBCndPatternMatch “Shelf Card”] !'= 11} {

puts

*** Passport node $nbd does not seemto be reachable.
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exit 1;

}

if { [NMBCndPatternMatch “noTabul ar”] } {
set opt “-noTabul ar”;

} else {

set opt “*

# Get the nunmber of slots fromthe shelf conponent.

NVSCndSendConmand $grp “$nmod d $opt shel f \
nunber & Sl ot s”;

while { [ NMSCnmdRecvNextLine] } {
if { [NVMBCndGet Col uim 1 “nunber O Slots”] } {
set nunber O Sl ot s [ NMSCmdGet Col um - out 3] ;

# Get the needed attributes fromall card conponents.
set cardType “*“

NVBCndSendConmmand $grp “$nmod d $opt shel f card/* \
cardType, i nsert edCar dType, seri al Nunmber, \
acti veFi r mnvar eVer si on, current LP”

while { [ NMSCnmdRecvNextLine] } {
set col [NwvsCndGet Col umm -out 1];
set val [NwvsCndGet Col umm -out 3];
switch -- $col {
“cardType”{ set cardType $val; }
“insertedCardType”{ set insertedCardType $val; }

“acti veFi rmnvar eVersion”{ set |
activeFi rmnareVersi on $val; }

“serial Nunber”{ set serial Nunber $val; }

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



240 Chapter 3 Tcl Embedded Programming Interface

“currentLP"{ set currentLP $val; }
“Shel f” {
# This is the name of a card (either the first or

# another one in the list).

if { [string | ength $cardType] > 0 \
&& ( $cardType I'= “none” \
|| $insertedCardType != “none” ) } {

# Print the info on the precedi ng card.
puts [format “% 12s % 4s % 12s % 12s % 14s \
% 14s %" $npd $card $cardType \
$i nsert edCar dType $seri al Number \
$acti veFi r mvar eVer si on $current LP];

set cardType “*“;

# Extract the card nunber fromthe nane and
# stop i f maxi mum

NVBEPI Pat t ernMat ch “Card/ ™ \
[ NMSCndGet Col um - out 2]

set card “$NVSEPI _OUTPUT_MATCH'

if { $card > $nunberOF Slots } {

br eak;

# Print the last card’s information if required.

if { [string | ength $cardType] > 0 \
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&& ( $cardType I = “none” \
|| $insertedCardType != “none” ) } {
puts [ format “% 12s % 4s % 12s % 12s % 14s % 14s %s\n”"\
$nmod $card $cardType $insertedCardType \
$seri al Number $acti veFi r mvar eVer si on \

$current LP];

exit 0;

Passport DLCI Configuration Report sample
Thefollowing Tcl script usesthe NRS interface to produce asimplereport for
all configured Frame Relay DL Clsin the network and their major quality-of-
service parameters. This exampleis availableinthe MDM load in/ opt /
Magel | anNVS/ cf g/ macr os/ nis/ src/ Dl ci Scan. tcl .

#!/ opt / Magel | anContri b/ bi n/tcl sh

# Load the NVS EPlI extensions for reporting
source | opt/ Magel  anNVS/ |'i b/ nisepir.tcl
source [ opt/ Magel I anNVS/ |'i b/ nnsepi . tcl

# Initialize an NRS interface.

NVBNRSI ni t

# Initiate a query for the various FrameRel ay Service
# Paramet er conponents.

NVBNRSSt art Query "ppc/ FraneRel ayUni " \
"ppc/ EM Fr Uni - Dl ci - Sp"

# Report on all latest configurations (file system
# date) for all nodes.
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NVSNRSAddSour ce -1 atest "ppc" ".*"

# Scan the NRS database for all matching conponents

while { [ NVBNRSFet chNext Conponent -var conp
-byname ] } {

# Extract the major fields by nane (the associ ative
# array has them by type)

if { $NVBEPI _NRS_COMPABBREV == "FrUni" } {
set cid $conmp(custonerldentifier)
continue

} else {
set cir $conp(committedl nfornationRate)
set bc $conp(conmittedBurstSize)
set be $conp(excessBurstSize)

}

# Print the conponent information in
# conma- separated format for the target system

NVSEPI Convert Conpl d -di sp " $NVSEPI _NRS_COWPI D'
puts "$NVBSEPI _COWP_I D, $ci d, $ci r, $bc, $be"
}

Message handling

Asynchronous (i.e., event driven or event loop based) message handling in Tk
is not supported (the implicit Tk event loop isincompatible with

NVSEPI Event Loop). When using Tk, you must therefore ensure that
sufficient attention (in terms of receiving replies) is given to the EPI
interfaces, but not so as to affect the graphical operations (that is, without
blocking). This can be achieved with the Tcl/Tk af t er command. For
example, once aquery issent, af t er isused to execute a segment of code
(usually a proc invocation) after a certain amount of timeis elapsed (the rest
of the code continues to execute). This called-back code must receive and

241-6001-211 14.3RSUP



Chapter 3 Tcl Embedded Programming Interface 243

Packaging

handl e the next reply, if any, and at the end, re-schedule itself for the next
reply. The Recv call should be invoked with a0 second timeout (no-wait

polling).

Example
proc get Next Repl y{} {

while { [ NVBGVDRAPI RecvAlarm 0 ] } {

# ... handle the received alarm..
}
after 1000 get NextReply; # in nmilliseconds
}
# ...send query or create sieve for alarns...

after 1000 get Next Reply;

Thistechniqueleaves enough CPU timein the Tk event loop for Tk to process
all of the required graphical events.

Note: Theget next Repl y function should maintain acount to limit the
number of consecutive calls to the NVBGVDRAPI RecvAl ar mcommand.
Thiswill avoid CPU starvation of therest of the Tk script (in case alarms
are aways available to be received).

The Tcl scripting language and several of its specializations (for example,
Expect) are provided in the optional Magellan Contrib Software package,
which isincluded in the Preside Multiservice Data Manager (MDM)
CD-ROM. Seethe latest MDM Release Supplement for the list of available
systems and their versions.

Note: These systems are not supported by Nortel Networks.
For information on installation of the Magellan Contrib Software package,

see 241-6001-100 Preside MDM Installer Guide or 241-6001-105 Preside
MDM Software Packaging Reference Guide.

Usersare also free to install their own Tcl system, provided it is compatible
with the versions indicated in the MDM Release Supplement.
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Chapter 4
Perl Embedded Programming Interface

This section describesthe Embedded Programming | nterface (EPI) in the Perl
scripting language. This chapter contains the following:

e “Code conventions’ (page 245)

*  “Integration methodology” (page 246)

*  “Interface” (page 247)

* “Base” (page 249)

e “Generic APl access’ (page 256)

e “Specialized API access’ (page 263)

e “Command access’ (page 271)

e “Customer Database access’ (page 306)
e “Customer Database access’ (page 306)
e “Rea-TimeAlarm Collection (RTAC)” (page 312)
“Network Reporting System” (page 317)
o “Sample Perl EPI script” (page 342)

Code conventions
There are three code conventions used in this chapter:
o\
A back dash (\) indicates that the line of code is continued on the next
line space.
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s #
A message line that starts with an octothorp (#) is treated as a comment.

. =
when thearrow symbol (=>) isusedto separate argumentsof an EPI call,
itisequivalent toasimplecomay(, ). Thearrow isused only to stress that
the two values are related to one another, that is, an option and its value.
Option flags are sometimes quoted or not, only the one character flags
(- u, - h and - g) truly have to be quoted.

Integration methodology

Perl Interpreter Shells can be extended by adding new built-in commands. To
add new built-in commandsto the Perl, the only requirement isto definethem
along with a speciadl initialization routine in a dynamic shared library which
isitself loaded through an appropriate Perl Module. The Perl EPI extensions
are divided into two sets. To load the base, API, Command, Customer
Database, and Miscelaneous interfaces of EPI, usethefollowing two calls, or
their equivalent (Perl 5.0003 or greater):

use lib “/opt/Magel | anNV5/1i b”;
use EPl gw:all);

where:

use lib “/opt/Magel | anNVS/ i b”; adds the Preside Multiservice
Data Manager (MDM) library directory to the module lookup path

use EPI gw:all); loads the EPI module (which in turn loads the
necessary shared libraries).

Note that the gw( : al | ) specification is optional. Use this specification to
include all symbols (function and variable names) defined by the EPI module
inthe current naming scope. Initsabsence, you need to prefix all EPI symbols
WIthEPI : : (itisassumedinall the examplesthat follow that all EPI symbols
have been imported).

To include the RTAC and NRS interfaces of EPI, usethe following linein
replacement or addition to the second line above:

use EPIR gw(:all);
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Interface

The Perl EPI extensionlibrary (1 i bPer | EPI . so) containsall of therequired
implementation functions for the base interfaces. It also contains references
to al of the other Preside Multiservice Data Manager (MDM) librariesit
depends on (for example, I i bl Pl . so, i bAPI . so, i bCom so, and

l'i bi pc.so). ThelibPerl EPI R so library contains the extensions fo the
RTAC and NRS extensions.

The EPI functions have been integrated into the Perl EPI modulein avery
similar way as for the other supported languages. Each function call usually
supportsavariable number of arguments. Option flags, for example, - i name,
areused to distinguish these various arguments. Bewary of Perl’squoting and
argument list syntax. All strings must be quoted properly and each argument
must be separated by acoma(, ) or an arrow (=>), the later is used to clearly
indicate the value of the option. Only option flags that consist of one letter
(- u, - h and - g) need be quoted though.

Note: Perl EPI requires Perl version 5.0003 or later.

Perl EPI provides five groups of built-in commands:

* Base
Provides mapping to the EPI base routines and utilities as well as
additional housekeeping routines.

e Generic API Access:
Providesaccessto the Generic Application Programming I nterface (API)
commands and replies.

e Specialized API Access:
Provides specialized and val ue-added access to specific API Providers
such asthe Alarm and Status, Network Model, and Host Group Directory
Service (HGDS) APIs.

* Command Access:
Provides access to the Preside Multiservice Data Manager (MDM)
command macro capabilities.

e Customer Database Access:
Provides access to the MDM Customer Database capabilities.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



248 Chapter 4 Perl Embedded Programming Interface

Real-Time Alarm Collection (RTAC)
Provides access to the spooled alarms collected by RTAC.

Networ k Reportinng System (NRS)
Provides access to the network-wide configutation data collected by
NRS.

Command usage information
The following information applies to built-in commands:

help
All commands support a-h (help) option that displays argumentsto a
command

command argument
You need to specify all command arguments in the indicated order.

unnamed and named connections

By default, the connection-oriented commands (APl or Command
Access) operate on asingle unnamed connection. It ispossible, however,
to create concurrent named connections. To do so, specify the connection
name as an argument (- i name) to a command (except for the

NVSEPI Def aul t APl , NMSEPI Def aul t Crd, NMSEPI Def aul t Cdb,
NVSEPI Def aul t RTAC, or NWMVSEPI Def aul t NRS commands).

error output

Error messages are usually output to the standard error stream. You can
stop output to the standard error stream by using the NM SEPI Set
command.

return codes

The commands usually return 1 upon success and 0 upon failure. The
global variable NVSEPI _RESULT stores the reason for failure. The
possible values and the corresponding meanings for NVBEPI _RESULT
areasfollows:

0 success

1 error in argument list

2 default/named interface not created/initialized
3 default/named interface not connected to server
4 operation failed
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Base

5 operation timed out
6 no morereplies
7 attempt to create an exiting interface (name)

This differs from DtKsh EPI, where commands return the error code.
This difference allows you to use EPI commands in Perl flow control
structures, where 1 indicates success (in DtKsh and most other Shells, 0
indicates success).

Example

i f ( NVMBGVDRAPI Connect (-ssel) ) {
. # successfully connected

}
Some commands also support an - out argument. This argument forces
EPI to return its (string) result instead of the return codes.

In general, thefirst task in writing Perl EPI scriptsisto initialize an interface.
There are specific APl and Command Access commands to do this, but the
Base also provides a genera routine:

NM SEPI I nit()
Initializes the EPI environment.

NM SEPITerm()

Dropsall current APl and command interfaces and terminates the |PC
environment. Thisis sometimesrequired when another EPI script (which
makes and maintainsits own APl or command interfaces) is reused and
invoked in the same UNIX process. The second script would otherwise
fail because of duplicate server connections.

EPI normally outputs error messages (for example, if the connection to a
server failsto be created) on the standard error stream. This can be prevented
with the following command:

NM SEPI Set (+err|-err)
Controlswhether error messages are output (+er r ) or not output (- er r).
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API and Command Access commands usually apply to a default connection
(asingle connection for all APIs, another one for Command Access, and
another one for Customer Database access). When using multiple concurrent
connections, you can use the following commands to make a specific
command the default and thereby avoid having to specify its name as an
argument in every command:

NM SEPI DefaultAPI ([-iname=><name>])

NM SEPI DefaultCmd([-iname=><name>])

NM SEPI DefaultCdb([-iname=><name>])

If it exists, makes the named interface connection the default. If no
interface is named, the original unnamed default interface, if any, is set
to be the defaullt.

Note: Thereisonly one default API interface for all API types (for
example, Alarm and Status, Network Model).

The following MDM utilities are supported:

NM SEPI ConvertCompld ([-out,]
[-canon|-disp|-typel-mnem|-epl|
-ep2|-dpn|-switch,] <component 1D>)
Converts the specified component 1D and returns the result in the
NVBEPI _COVP_I D module variable and as a string result (if - out is
used). The conversions are as follows:

-canon
converts to canonical API format (for example, PM AML PE 1 Pl 1).

-di sp
converts to display format (for example, PM AML PE/ 1 PI/1).

-type
extracts the module/link type (for example, PMor NL).

-mem
extracts the module mnemonic (for example, AML).

-epl and -ep2
extract the first and second link endpointsin canonical API format.
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-dpn

convertsa DPN-100 OA or a PE/PI/PO component 1D to aform suitable
for commands (<menoni c> [ pe <pe#>| <pi #> [<po #>]]). (For
example, AML 11.)

-switch

returns the module-level component ID in canonical API format (for
example, PMAML).

- ommi

returns the Preside Multiservice Data Manager (MDM) HP-OpenView
DeskTop compatible component 1D (similar to display format except for
link names).

Examples
NVBEPI Conver t Conpl d( - epl, “$nyLinkld");
print “Endpoi nt1: $NVSEPI _COVP_I D\ n”;

NVMSEPI Convert Conpl d(-dpn, “$nyDPNPort”);
NVBSCrd SendCommand( $nmy QA, “ $SNVBEPI _COVP_I D enabl e”);

«  NMSEPIConvertTime([-out,] [-stc)]

-api|-tostc|-epoch|-unix|-alarm|-pp
[-ftime=><for mat>
|-offset=>" <nb> [days]”
[, <timestring>])

Converts the specified time string and returns the result in the

NVSEPI _ QUTPUT_TI ME global variable and asa string result (if - out is

used). The input time can bein:

API format (YYYY MM DD HH MM SS)

Common Alarm format (YY- M DD HH: MVt SS)

UNIX Epoch (<nunmber of seconds since 1970>)
Passport reply format (YYYY- M DD HH: MM_SS)

The returned time is in the same time frame as the input one. However,
exceptions occur if you specify - st ¢ or if you select the-t ost ¢
conversion. If you specify - st ¢ theinput timeis assumed to bein
Standard Time Coordinates, that is, Greenwich Mean Time (GMT) . If
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you use- st ¢ and not - t ost ¢, then the output time converts from STC
tolocal workstation time. If you do not specify theinput time, the current
workstation timeisused and - st c isignored.

The conversions are as follows:
- api
returnsthe timein APl format.

-tostc
produces the time in API format converted to Standard Time
Coordinates.

- epoch
returnsthetime asa UNIX Epoch value (number of seconds since 1970).

-uni x
returns the timeasthe default timeformat for theworkstation'sLOCALE
(see man -s3c ctine)

-al arm
returns the time in Common Alarm format.

-pp
returns the time in Passport reply format

-fti me=><f or mat >
returnsthe timein the specified format (seeman - s3c strftine, 100
characters maximum).

-of fset =><nb> [, days]

if days are not specified, returns thetime in API format after applying
the specified positive or negative offset in seconds, otherwise returns
days

- secsi nday

returns the number of seconds from the previous midnight and the
specified time (or the current time)

-stcof f set
returnsthe number of seconds between thelocal workstation time and the

241-6001-211 14.3RSUP



Chapter 4 Perl Embedded Programming Interface 253

coordinated universal time (UTC) and, if needed, taking daylight savings
time into consideration,. The offset is positive going west from UTC
(same as UNIX timezone/altzone).

Example
NMSEPI Convert Ti ne(- of fset=>"-7", days);
print “$NVSEPI _OUTPUT_TI MEI n”;

returns the time 7 days ago, for example:
2000 03 24 17 01 19

NMSEPI Convert Ti ne( - epoch, “2000 03 24 17 01 19%);
print “$NVSEPI _OUTPUT_TI MEI n”;

returns the same as a UNIX epoch, for example:
953935279

NVSEPI Convert Ti ne(-fti ne=>
“Time was: % % % % : %0p", \
“953935279“);

print “$NVSEPI _OQUTPUT _TI MEI n”;

returns the same information using a custom format:
Tinme was: Fri Mar 24 5:01PM

*  NMSEPICompareComplds(<component | D1>, <component 1 D2>)
Compares the two returning component | Ds and returns (instead of the
usual return codes) 0 if they areidentical, <0 if the first component 1D
precedes the second, and >0 if the second precedes the first.

*  NMSEPIPatternMatch  ([-out,] [*-g",] <pattern>, <target>
[, <substitute>])

Performs pattern matching of <pattern>with <target>. Specify <pattern>
with grep syntax. You caninclude one\c\ delimited sub-pattern, whichis
returned if there is a match instead of the full matched portion. If you
specify <substitute>, the matching sub-string is replaced by
<substitute>. The - g option substitutes all matching sub-strings. The
matched or substituted string isreturned inthe NVSEPI _ OUTPUT_MATCH
module variable (and returned as a string if - out isused).
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Example
i f ( NVBEPI PatternMatch(“pe \([0-9]*\)down”,
“$NVBEPI _QUTPUT_TEXT") ) {
print “PE# $NVSBEPI _OUTPUT_MATCH is down.\n";

*  NMSEPIGetContext([-out,] [-ssel|-user |-ws,] <var. name>)
NM SEPI SetContext(-user [-ws, <var. name>, <value>)
Gets or sets a Preside Multiservice Data Manager (MDM) context
variable. The context correspondsto the Service Selection for - ssel , the
current User Session for - user, and the Workstation Wide for - ws.
NVBEPI Get Cont ext setsthe NVBEPI _CTX_VALUE module variable to
the extracted value (and returned as a string if - out isused).

Example
NMVSBEPI Get Cont ext (-user, “DPN_QUI CK_STEP");
print “Hot context: $NVSBEPI _CTX VALUE\n”;

NMSEPIRegister Contextlnterest([-user |-ws

<callback string>,

<var. names...>])
Binds the specified Perl command string, <cal | back>, (typicaly a
function invocation and its arguments) to the specified Preside
Multiservice Data Manager (MDM) Context variables and domain (-
user for the User Session and - ws for Workstation Wide). This
command string will be executed whenever one of the named variable
changes value and the script isin an event loop (NVBEPI Event Loop).
The following variables are available to the callback:

NVSEPI _CB_REASON
IS set to CONTEXT.

NVSEPI _CTX_VAR
is set to the the named of the changed variable.

NVSEPI _CTX_VALUE
is set to the new value for the variable.

Only one such callback can be registered. To deregister the callback, call
this command without any arguments.
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Example

sub conponent Hot Cont ext {
# react to the hot context selection
# whose conponent nane value is in
# $NWVSEPI _CTX_VALUE

}

NVSEPI Regi st er Cont ext | nt er est (- user,
“conponent Hot Cont ext”, “DPN_QUI CK_STEP") ;

NMSEPI Event Loop() ;

*  NMSEPIEventL oop()
Initiates an Xt-based event loop for asynchronous message handling.
This command never returns. The processing scripts are then performed
by the callback Perl code that is bound to the APl and command
interfaces (see NMSEPI Regi st er Cont ext | nt er est,
NVSAPI Bi ndCal | back, NVsCndBi ndCal | back, and
NVSCdbBi ndCal | back)

NMSEPITimer (set, <msec>, <callback>)
NM SEPI Timer (clear, <timer name>)
Thefirst form, set , of this command binds the specified Perl command
string, <cal | back>, (typically afunction invocation and its arguments)
to beinvoked oncein <nms ec> milli-secondswhen the script isin an event
loop (NVBEPI Event Loop or Xt Mai nLoop). Thecreated timer isgivena
name returned as the value of the NVSEPI _TI MER_NANE environment
variable. This name can be used in the second form, cl ear , to cancel the
timer. The callback codeis invoked with the following variables:

NVSEPI _CB_REASON
isset to TI MER.

NVSEPI _TI MER_NAMVE
is set to the name of the timer that has expired.

Example
sub rescanList {

# re-create the tiner to be called again
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NVSEPI Ti mer (set, (5 * 60 * 1000), “rescanList”);
}

NVSEPI Ti mer (set, (5 * 60 * 1000), “rescanList”);

NMSEPI Event Loop() ;

NM SEPILongArith ([-out,] [“-u”,] <integer value>,

ST %,

<integer value>)
Performs long integer arithmetic on the values provided (+ addition, -
subtraction, x or * multiplication, / division, and %modulo). If - u is
used, unsigned arithmetic is performed. The results are returned as a
string in the NMSEPI _ RESUL T module variable and as a string result if
- out isspecified.

Example

NVSEPI LongAri t h( $curr Byt eCount, “-",
$pr evByt eCount ) ;

print “Del ta: $NVBEPI _RESULT\ n”";

Generic APl access

These commands provide accessto the Generic API at thesamelevel asif you
were using the Generic API Provider utility, genapi, directly. At thislevel, no
special knowledge of the individual API typesisrequired; all queries can be
handled in a generic way. (For more information, see 241-6001-200 Preside
MDM Application Programming Interface Primer.

Generic APl Access commands are used in the following sequence:

N o o~ WON P

Initialize an API interface.

Connect to the API server.

If the server requiresit, send aREG STER message and wait for itsreply.
Send an APl query.

Receive the next reply and extract the needed information.

Disconnect from the API server.

Drop the AP interface.
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Multiple queriescan beissued, but individual API interfaceswill handlethese
gueries synchronously, one at atime (except for sieve event notifications). It
is possible, however, to create multiple-named API interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel queries). Note also that asingle API interface can be
reused (disconnected and reconnected to another server).

The same command sequence is used by the Specific API Access areas, but
specialized commands are sometimes added to handl e the particul ar detail s of
an API type. For more information on specialized commands, see
“Specialized APl access’ (page 263).

Generic API Access commands
The following Generic APl Access commands are provided:

NM SAPI I nit([-iname=><name>,] <API dictionary path>)
Initializes a Generic API interface using the indicated API dictionary. If
more than one interface is to be used, you should provide anamefor it.
This name must be indicated with the - i name option on al commands
targeted at thisinterface (or use NVSEPI Def aul t APl to make it the
default interface).

Note: Specialized API Access providesitsown version of thiscommand,
which hides the detail of the API dictionary path. For more information,
see “ Specialized API access’ (page 263).

NM SAPI Drop(-iname=><name>)
Drops the named API interface to clear up the connection or so it can be
reused.

NM SAPI Connect([-iname=><name>,] <service name> [, <host>])
Connects the default or named interface to the specified API server,
optionally on a different Preside Multiservice Data Manager (MDM)
host.

Example
NVSAPI | nit (“/ opt/ Magel | anNVS/ |i b/ api / GVDR. dict”);
i f ( NVMBAPI Connect (“GVDR’, “local host”) ) {

# connection successful

NM SAPI Disconnect([-iname=><name>])
Disconnects the default or named interface from its current APl server.
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«  NMSAPIRegister ([-iname=><name>,] <user id> [, <password>]
[, -attr=><attribute lines>])
SendsaREG STER message through the default or named interface with
the specified parameters

where:

-attr=><APl attribute |ines>

isone or more AP attribute linesto add to the message (for example, the
“_attr: userCapability E ndlnject” lineneededtoregister to
IMDR with alarm injection capabilities).

This command is actually a combination call, sinceit will both send the
guery and wait for the reply. The return code therefore indicates the
success or failure of the complete REG STER command-reply sequence.

Example
i f ( NVBAPI Regi ster(“toto”,
-attr=>"_attr: userCapability E ndlnject”) {
# successful register for alarminjection

«  NMSAPISendCommand([-iname=><name>,] <API query string>)
Sends aquery to the default or named interface. The query is specified as
an ASCII string in API syntax.

Example

NMBAPI SendCommand(“ _cnd: get
_obj _type: node

_obj _id: conpld NI PM R78
_attr_id: all

‘)i

# receive replies

NMSAPIRecvReply([-iname=><name>,] [-out,]
[-var=><array name>,] [<timeout>])
Waits for and receives the next reply record from the server. A timeout
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can be specified (by default, it waits forever). With atimeout of 0, the
command acts asano-wait poll. If - out isspecified, the received record
isreturned asa string in an API-like format instead of the exit code.

If avariable nameis specified with - var , the named variable is set asa
hash array containing the received API fields. For API fields having an
attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple valuesin the reply, these values are
concatenated in the array value with carriage returns as separators.

Example
Receving a GET command reply for a Network Model node could lead
to the following values:
whil e ( NMSAPI RecvRepl y(-var=>reply) ) {
#. ..
# $reply{_obj _type} is “node”
# $reply{_obj _id, conpld} is “PM R78"
# $reply{_attr,rawState} is “I NSV
#...and so on...

Itispossibleto list al the array keysusing Perl’'s“ keys %<arr ay
nane>" construct.

Thereturn error codeisin NVBEPI _RESULT (5 indicates a timeout
occurred).

*  NMSAPISKipRestOfReply([-iname=><name>])
This combination call waits for and ignores all further replies until the
end of response. If it finds an error record, the NVSEPI _ RECORD TYPE
module variable is set to ERROR; otherwiseit is set to ENDRESP.

«  NMSAPIGetRecord([-iname=><name>,] [-out,] [-var=><array
name>])
Extracts the last received record’s (NMSAPI RecvRepl y) record type
(NONE, REG STER, RESPONSE, EVENT, ENDRESP, ERROR, or END). It
places this information in the NMSEPI _RECORD_TYPE module variable
(and returned it asastring if - out isused) and resetsthe API field list
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to the beginning for NMSAPI Get Next Fi el d,
NVBAPI Fi ndNext Fi el d, and NMBAPI Fi ndNext At t r (it cantherefore
be called several times to repeatedly scan the field/attribute list).

If avariable nameis specified with - var , the named variable is set asa
hash array containing the received API fields. For API fields having an
attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple valuesin the reply, these values are
concatenated in the array value with carriage returns as separators.

Itispossibleto list al the array keysusing Perl’'s“ keys %<arr ay
name>" construct.

Example
while ( NVBAPI RecvRepl y() ){
NMBAPI Get Record() ;
if ( $NVSEPI _RECORD TYPE eq “ENDRESP’ ) {
# got end of response

NMSAPIGetNextField([-iname=><name>,] [-out])
Extracts the next API field from the last received reply. The following
modul e variables are set:

NVSEPI _FI ELD_LABEL

isthe API fieldtype (_attr:,_end_resp:,_error:,_end:,
_obj _type:,_obj _id:, user_id:,_capability:,_inv_id:,
_event _type:, _tinme:,or_sieve_id:).

NVSEPI _FI ELD_NAMVE
isthe API field name element (. ATTR and _OBJ_I D only).

NVSEPI _FI ELD_TYPE
isthe API field type element (_ ATTRand _0BJ_I Donly).

NVSEPI _FI ELD_VALUE
isthe API field value.

241-6001-211 14.3RSUP



Chapter 4 Perl Embedded Programming Interface 261

Multiple-line attribute block values are returned asa single multiple-line
value.

If - out isused, thefield isreturned as a string in an API-like format.

Example
NVBAPI Get Record() ;

whil e ( NVBAPI Get Next Fi el d() ) {
if ( (SNVBEPI _FIELD LABEL eq “ _attr:")
&& ($NVBEPI _FIELD NAME eq “tine”) ) {
print “Time is: $NVBEPI _FI ELD_VALUE\n”;

*  NMSAPIFindNextFidd([-iname=><name>,] [-out,] <label>)
Locates and returns the next API line of the type specified by <l abel >
(Lattr:,_end_resp:,_error:,_end:,_obj_type:,_obj_id:,
_user_id:,_capability:,_inv_id:,_event_type:, tinme:,or
_si eve_i d:) fromthe AP field list of the last received API reply. The
module variables are set as for NVSAPI Fi ndNext Fi el d. If - out is
used, the field isreturned as a string in an API-like format (but without
the label) on standard output. The previous example can be rewritten as
follows:

NMBAPI Get Record() ;

while ( NVBAPI Fi ndNext Fi el d(“_attr:”) ) {
if ( $NVBEPI _FIELD NAME eq “time” ) {
print “Time is: $NVBEPI _FIELD VALUR\n”;
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«  NMSAPIFindNextAttr [-iname=><name>,] [-out,] <attr. name>
L ocates and returns the next named attribute fromthe API field list of the
last received API reply. The module variables are set as for
NVBAPI Fi ndNext Fi el d. If - out isused, thefield valueisreturned as
astring. The previous example can be rewritten as follows:

NVBAPI Get Record() ;

if ( NVBAPI Fi ndNext Attr(“time”) {
print “Time is: $NVBEPI _FI ELD VALUE\ n”;

«  NMSAPIBindCallback([-iname=><name>,] <callback command>)
Bindsthe specified Perl command string (typically afunction invocation
and its arguments) to the API interface. This command string will be
executed whenever a new message is received from the server for this
interface and the script isin an event loop (NVSEPI Event Loop). The
following module variables are available to the callback:

NVSEPI _ | NAME
isthe API interface name of the callback.

NVSEPI _CB_REASON
is the reason for the callback (LOST_CONNECTI ON, ERROR, EVENT, or
RESPONSE).

NVSEPI _RECORD TYPE
isthereturned record (API record type or ALARMIf thereceived record is
an Alarm, or RAWSTATE if it isa Raw State).

NVSEPI _ALARM SEVERI TY, NWVSEPI _ALARM EVENT,
NVSEPI _ ALARM FAULT, NVSEPI _ALARM TI ME,
NVSEPI _ ALARM COWPI D, NMSEPI _ALARM OPDATA
arethe specia aarm fields

NVSEPI _ALARM TI ME, NVBEPI _ALARM COMPI D,
NVSEPI _RAW STATE
arethe adarm fields if a Raw State Change record is received

NVBEPI _API _SI EVEI D
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isthe source Sieve ID for the received message, if any

In addition, the post-Recv functions (i.e., NMSAPI Get Recor d,

NVBAPI Get Next Fi el d) can be used in the context of this callback to
extract other API fields and attributes from the received reply. The event
loop is launched with NVSEPI Event Loop and never returns.

Example
sub nychb {
# ...Process the reply. ..
}
# ... launch conmmands and create sieves ...
NVSEPI Bi ndCal | back(“mycb”);

NVSEPI Event Loop(); # never returns

Specialized APl access
This section describes additional commands as well as value-added versions
of the Generic APl Access commands that are built to interact with specific
APIs and their features.

Alarm and Status APl access
This area adds commands to interact with the Alarm and Status API. In
addition to a number of combination calls (for example, to create an alarm
sieve or to inject alarms), it also supports automatic extraction of the major
alarm attributes to support most forms of network automation.

Alarm and Status API Access commands
The following Alarm and Status APl Access commands are provided:

NM SGM DRAPI I nit([-iname=><name>])

This simplified form of the NMSEPI | ni t command initializes an API
interface to the Alarm and Status API server (GMDR). If multiple API
interfaces are to be used, specify anamein the command invocations for
thisinterface. This name must be indicated with the - i name option on
all commands targeted at this interface (or use NVSEPI Def aul t API to
make it the default interface).

NM SGM DRAPI Connect([-iname=><name>,] [-ssel | <host>])
Connectsto the Service Selected GVDR server (if - ssel isspecified), the
specified location (<host >), or the local host (by default).
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Example

NVSGVDRAPI | ni t (-i name=>"t ot 0")

i f ( NMBGVDRAPI Connect (-i name=>"toto”, -ssel) ) {
# we' re connected

*  NMSGMDRAPICreateAlarmSieve([-iname=><name>,] [-all ]
[-attr=><alarm event filters
and attributes...>])

This combination call creates asimplified alarm sieve and waits for the
creation reply. The return code al so indicates whether the creation was
successful or not. By default, this sieve only extracts the major alarm
attributes (conpl d, ti e, severity, event, f aul t Code, and

oper at or Dat a) of al of the received alarms. However, if - al | is
specified, all of the attributes are extracted. You can add event filter
(“_attr: eventFilter SS <attribute> <operator> <type>
<val ue>") and specific attribute extraction (“ _attr: eventinfo S
<attri but e>") parametersin APl syntax using the- at t r option and
its values (note that each value may be multiple-lined).

Example
i f ( NVBGVDRAPI Cr eat eAl arnfSi eve(-attr=>
“_attr: eventFilter SS event EQ E SET”,
“_attr: eventinfo S comrentData”) ) {
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NMSGVDRAPI RecvAl ar m(with the EVENT
record type).

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve D of the newly created sieveisreturned asthe
NVSEPI _API _SI EVEI Dvariable.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.
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«  NMSGMDRAPIRecvAlarm([-iname=><name>,] [-out,]
[-var=><array name>,] [<timeout>])
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the major alarm fields in their own
modulevariables (if thereply istheresult of an alarm get or notification).
The following module variables are set:

NVSEPI _RECORD TYPE:
isthe API record type.

NVSEPI _ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.

NVSEPI _ ALARM FAULT
is the fault code.

NVSEPI _ALARM TI ME
isthe dlarm time.

NVSEPI _ALARM COMPI D
is the component ID.

NVSEPI _ ALARM OPDATA
isthe operator data.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide. The other
attributes, if any were specified, can be extracted with the

NVBAPI Get Recor d, NMSAPI Get Next Fi el d,

NVBAPI Fi ndNext Fi el d, and NMSAPI Fi ndNext At t r commands.

Example
NVSGVDRAPI Cr eat eAl ar nSi eve(-attr=>
“ _attr: eventFilter SS event EQ E SET”);

/f( NVSGVDRAPI RecvAl arm() ) {
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if ( (“$NVSEPI _RECORD_TYPE" eq “EVENT")
&& (“ $NVBEPI _ALARM SEVERI TY” eq “critical ")){
# handle the critical alarm

If - out isused, thedefault alarm fieldsare returned asastring consisting
of asequence of at least six lines (for theseverity, event,
faul t Code, time, conpld, andoperator Dat a respectively).

If avariable nameis specified with - var , the named variable is set asa
hash array containing the received API fields. For API fields having an
attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Note: Some lines may be empty if the corresponding field is not present.
Aswell, oper at or Dat a can consist of more than oneline.

e NMSGMDRAPIFormatAlarm([-iname=><name>,] [-out,]

[ter selnormal[full])
This command produces the last received alarm (from
NVBAPI RecvRepl y, NVSGVDRAPI RecvAl ar mor from acallback) inthe
Preside M ultiservice Data Manager (MDM) Common Alarm Format (as
used in the Alarm Display and Component Information Viewer tools).
Thealarm can beformattedin either t er se (oneline), nor mal (includes
Operator Data) or f ul | (al information) formats, the default isf ul | .
The NVBEPI _ALARM DI SPLAY variableis set to the resulting string.

If - out isused, the resulting string is also returned.

e NMSGMDRAPIInjectAlarm([-iname=><name>,] <comp | D>,
<event>, <severity>, <fault code>,
<notification | D>, <comment>
[, -time=><time>]

[, -attr=><other attributes...>])
Sends an alarm injection command with the following specified
parameters:
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conp ID
is the component ID.

event
isthe alarm event (set | cl ear | nessage).

severity
isthe severity of the alarm (war ni ng| mi nor | maj or | cri tical |
cl eared|indeterm nate).

fault code
isthe fault code in AAAACCCC format.

notification ID
is the sequence number (if O or an empty string, a unique value will be
provided).

conment
is the comment data string.

Aswell, atime can be specifiedusing-ti ne (inyyyy mm dd hh nm
ss format) and other attributes specified using - at t r and its values (as
oneormore“_attr: <nane> <type> <val ue>" per string).
Unspecified attributes take default val ues (see 241-6001-203 Preside
MDM Alarm and Satus API Reference Guide).

Note: Thisisnot acombination call sincethe command does not wait for
the server’s reply, which must then be explicitly received or ignored.

Example

NVSGVDRAPI | nj ect Al ar m(“ MYRTR WEST3”, “set”
“maj or”, “A0000001", 23,
“The router does not reply.”,
-attr=>"_block: _attr operatorData S

Try: 12, Timeout: 5, IP: 33.24.1.1

_end_bl ock:");

NMBAPI Ski pRest OF Repl y() ;

«  NMSGMDRAPICreateRawStateSieve([-iname=><name>,]
[-attr=><event filters...>])
This combination call createsasimplified raw state change sieve and
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waits for the creation reply. The return code also indicates whether the
creation was successful or not. By default, this sieve only extracts the
conpl d, ti me, and r awSt at e attributes. It is possible to add an event
filter (“ _attr: eventFilter SS <attribute> <operator>

<t ype> <val ue>") using the- at t r option and its values (note that
each value may be multi-lined).

Example
i f ( NVBGVDRAPI Cr eat eRawsSt at eSi eve(-attr=>
“_attr: eventFilter SSrawState EQ E O0S" ) ) {
# sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvRepl y or with NVSGVDRAPI RecvRawst at e (using the
EVENT record type).

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve D of the newly created sieveisreturned asthe
NVSEPI _API _SI EVEI Dvariable.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

+  NMSGMDRAPIRecvRawState([-iname=><name>,] [-out,]
[-var=><array name>,]
[<timeout>])
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
reply and automatically extracting the raw state change fieldsin their
own module variables (if the reply is the result of a node get or
notification). The following module variables are set:

NVSEPI _RECORD TYPE
isthe API record type.

NVSEPI _ALARM TI ME
is the notification time.
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NVSEPI _ALARM COMPI D
isits component ID.

NVSEPI _RAW STATE
isits raw state value.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide.

Example:
NVSGVDRAPI Cr eat eRawst at eSi eve(-attr=>
“_attr: eventFilter SS rawState EQ E O0S");

if ( NVBGVDRAPI RecvRawSt ate() ) {
if ( “$NVSEPI _RECORD TYPE" eq “EVENT” ) {
# handl e the out-of-service conponent

If - out isused, theraw state fields are returned as a string consisting of
a sequence of threelines (for ther awSt at e, tine, and conpl d

respectively).

If avariable nameis specified with - var , the named variable is set asa
hash array containing the received API fields. For API fields having an
attribute name, the array key is set to:

<API |abel (without the :)> <APl attribute nane>
and for the others, the key is set to:

<API | abel (without the :)>
If an API attribute has multiple values in the reply, these values are
concatenated in the array value with carriage returns as separators.

Network Model APl access
The Network Model (NM) API access allows you to initialize an API
interface to the server and connect the interface to the host.

Network Model APl Access commands
Network Model (NM) API Access provides two additional commands:

e NMSNMAPIInit([-iname=><name>])
Initializes an API interface to the NM Server. If multiple APl interfaces
areto be used, specify a name in the command invocations for this
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interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NMSEPI Def aul t APl to
make it the default interface).

*  NMSNMAPIConnect([-iname=><name>,] [-ssel | <host>,])
Connects theinterface to the Service Selected NM Server host (- ssel ),
the named hogt, or the local host (by default).

Example

NVBNVAPI I nit () ;

i f ( NMBNVAPI Connect (“bcars561”) ) {
# we’'re connected

Various Generic APl Access commands can be used to send queries and
receive their replies.

Host Group Directory Service APl access
The Host Group Directory Service (HGDS) API Accessallowsyou to extract
data on the Passport Group configuration of the Preside Multiservice Data
Manager (MDM). Some value-added and combination calls are added to the
Generic API Provider along with automatic extraction of the Passport
Member information.

HGDS API Access commands
The following HGDS API Access commands are provided:

*  NMSHGDSAPIInit([-iname=><name>])
Initializes an API interface to the Host Group Directory Server. If
multiple API interfaces are to be used, specify a name in the command
invocations for thisinterface. This name must be indicated with the
- i name option on all commands targeted at this interface (or use
NVSEPI Def aul t API to make it the default interface).

«  NMSHGDSAPI Connect([-iname=><name>,] [-ssel [<host>])
the named hogt, or the local host (by default).

Example

NVSHGDSAPI | ni t (- i name=>"hgds”) ;

i f ( NMBHGDSAPI Connect (-i name=>"hgds”, -ssel) ) {
# we’' re connected
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*  NMSHGDSAPISendQuery([-iname=><name>,]

-group [=><group name>]

| -member [=><member name>]

| -child=><group name>

| -parent=><member name>)
Sends an HGDS API query. Use - gr oup to retrieve the named Passport
Group (or all of them if no name isindicated), - menber for the named
Passport module (or all of them if no nameisindicated), - chi | d for the
Passport hostsin the named group, or - par ent for the groups containing
the named host.

e NMSHGDSAPIRecvReply([-iname=><name>,] [-out,] [<timeout>])
Enhances NVBAPI RecvRepl y to automatically extract the Passport host
information if present in the module variables. The following module
variables are set:

NVSEPI _ RECORD_TYPE
isthe reply record type.

NVSEPI _HGDS_NANVE
is the Passport host or group name.

NVSEPI _HGDS | PADDR
is the Passport host |P address, if applicable.

Example
i f ( NVBHGDSAPI SendQuer y( - i nane=>" hgds”,
-child=>"$grp” ) ) {
whil e ( NMSHGDSAPI RecvRepl y(-i nane=>"hgds”) ) {
if (systen{"ping $NVSEPI _HGDS | PADDR’) == 0){
# Passport is reachable

Command access
Likethe cncend utility, Command Access allows scripts to connect to
Passport Groups and DPN-100 OAs (the command route), send commandsto
the modules they contain, and receive the replies. Command Access also
provides several utility commandsto assist with the parsing and identification
of the command output. Command Access commands further communicate
with the Command Session servers (CMCFUN and CM) that correspond to
the current DI SPLAY environment variable (for example, for ascript that uses
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the session serversin the current Preside Multiservice DataManager (MDM)
User Session and potentially uses its current group and OA connections) in
the Command Console.

For stand-alone (for example, CRON) or specific macros (for example, using
Passport provisioning mode), it may be necessary to create a private
Command Session for the execution of the script. Command A ccess provides
the NMSCnd Sessi on comand to start (and stop) a session (For adescription
of cewr ap and how to use it to write macros, see 241-6001-301 Preside
MDM Customization Administrator Guide).

Command Access commands are used in the following sequence:

Initialize a command interface.
Connect to the Command Session server (CMCFUN).
Connect to one or more Passport Group(s) or OA(S), if necessary.

Send a command to a node in the connected Groups and OAs.

a b~ W N P

Receive the command replies, either asasingle string or oneline at a
time.

6 UsePerl or the provided commands to analyze the reply.
7  Disconnect from the command server.
8 Drop the command interface.

Multiple commands can be sent to the nodes, but individual command
interfaces will handle these commands synchronously, one at atime. Itis
possible, however, to create multiple named command interfaces (each one
resulting in its own connection to the server and therefore capabl e of
independent, parallel commands).

Command Access commands
The following Command Access commands are provided:

¢ NMSCmdSession([-display=><DI SPL AY>,] start|stop
[, -dpn=><MDM host>] [,-pp=><M DM host>]
[,-idle=><timeout>])
Starts (st ar t ) or stops (st op) a private command session for the

241-6001-211 14.3RSUP



Chapter 4 Perl Embedded Programming Interface 273

specified <DI SPLAY> name (must be a unique value workstation-wide
for private sessions). Thisis equivalent to spawning the following
command in the background:

/ bi n/ env DI SPLAY=<DI SPLAY> \
[ opt/ Magel | anNMS/ bi n/ | oop
-delay 3\
/opt/ Magel | anNMB/ bin/icm\; \
[ opt/ Magel | anNMS/ bi n/ cncfun

Sincel oop is used, the session terminates automatically within 30
seconds if the script that has spawned it terminates without stopping it
(be careful of middle shell processes). See 241-6001-301 Preside MDM
Customization Administrator Guide for more information on thel oop
utility.

The calling script waits for two to three seconds after invoking the
command (or performs whatever operations it wants to the same effect)
before attempting to connect to the session in order to let the session
serversinitialize themselves properly.

The calling script waits for two to three seconds after invoking this
command (or performs whatever operations it wants to) before
attempting to connect to the session to let the session serversinitialize
themselves properly.

If one of - dpn and/ or - pp is specified, the matching service selection
is applied to the new session so that the corresponding servers are used
instead of the current workstation service selection. See

NVSCrd Set Ser vi ceSel ect i on to change the session’s service
selection.

If -i dl e isspecified with anon-zero value, the time (in minutes) is
passed to cmcfun which self-terminates automatically if the specified
time elapses with no command activity. This ensures that device
connection resourcesarefreed if not used for an extended period of time.
The next timethe session is used, the required group connection needsto
be re-created.
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Example

# start a private command session and wait for it

# to initialize

i f (NVBCndSessi on(-di spl ay=>%nysession) !'= 1) {
exit(1);

}

sl eep(3);

# initialize an connect the conmand interface

# with -display $nysession (see bel ow)

NMSCmdInit([-iname=><name>])
Initializes a command interface. If multiple interfaces are to be used at
the same time, specify a name in the command invocations for this
interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NVSEPI Def aul t Cnd to
make it the default interface).

*  NMSCmdDrop(-iname=><name>)
Drops the named command interface (frees allocated resources).

*  NMSCmdConnect([-iname=><name>,] [-display=><DISPL AY >])
Connects the interface to the current Command Session servers (for
interactive scripts used within an Preside Multiservice Data Manager
(MDM) user session or as argument to cncwr ap) or the servers that
correspond to the specified DI SPLAY variable for a previously started
alternate Command Session server set.

Example

NVSCrrdI it () ;

i f ( NMBCrdConnect (- di spl ay=>$nysession) ) {
# we’'re connected

*  NM SCmdDisconnect([-iname=><name>])
Disconnects the interface from the session servers. The interface may be
reconnected to the servers from the same session or to servers from
another session.

*  NM SCmdSetServiceSelection([-iname=><name> ]
[-dpn=><MDM hostname>|]
[-pp=><M DM hostname>])
Contrals the Service Selection settings for the Command Session this
interface is connected to. - dpn specifies the MDM host name for DPN
Network Access. - pp specifiesthe MDM host name for Passport
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Network Access.

Thisissimilar to using the Service Selection tool on the same session as
the Session Servers. If other users (or programs/scripts) are using that
session, then they will also be impacted by this change. The Command
Interface must be connected, see NMSCrrdConnect ) for this function to
work.

*  NMSCmdSendConnect([-iname=><name>,] OA|GROUP,
<route>, <name>, <password>)
Sends a connect request to the indicated route using the specified
authentication information. If an error isfound, the error text isthe value
of the NMSEPI _OUTPUT_TEXT module variable.

Note: Connecting to an already connected route resultsin an error, even
though the route is available. Send a““ command to the route to verify
if a connection has already been established.

Example
NVSCrdSendCommand( nyQA, ““);
if ( NVSCnd Ski pRest O Repl y()
|| NVBCndSendConnect ( QA,
“myQA’, “nyCap”, “aqlsw2”) ) {
# we’'re connected to the route

Note: If the script isto beinvoked from the Command Console, you can
use“ $ENV{ * CMC_CURRENT_ROUTE' }” (with the quotes as indicated)
here and in NMSCd SendCommaind to indicate the current Command
Console route.

NMSCmdSendDisconnect([-iname=><name>,] <route>)
Disconnects the interface from the named route.

e NMSCmdSendCommand ([-iname=><name>,] <route>,
<command>)
Sends a command to a node through the specified connected route. The
name of the destination node istypically the first token of the command.

Example
if ( NMSCmdSendCommand(“nyQA’, “R78 d”) ) {
# command sent
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Note: The special command routes of the Command Console ($ for
macro access, @ for the SNMP Command Framework, and * for the
Passport wild-card group) can all be used as routes from EPI though,
obvioudly, thereis no need to first connect to them.

Note: Be careful when specifying, in the node command, special
characters (for example, * or ?) which may be interpreted and
substituted by Perl. You should quote the command string as awhole.

«  NMSCmdRecvFullReply([-iname=><name>,] [-out])
Waitsfor and receivesthe complete reply to the previous node command.
Thereplied text is available in the NMSEPI _OQUTPUT_TEXT module
variable (and returned as a string if - out isused). The received text is
also available to the NMSCdPat t er nvat ch command.

Example
NVSCnrdSendCommand( “ myQA”, “dir”);
if ( NvsCndRecvFul I Reply() ) {
systen( “echo\“ $SNMBEPI _OUTPUT_TEXT\ " \

I grep \upe\nn);

*  NMSCmdRecvNextLing([-iname=><name>,] [-out,] [<timeout>])
Waits for and receives the next line of the last reply of the issued node
command. A timeout can be specified (by default, it waits forever). With
atimeout of 0, the command acts a no-wait poll. The replied text is
available in the NVBEPI _QUTPUT_TEXT module variable (and returned
asastring if - out isused). Thereceived text is also available to the
NVBCrrdPat t er nvat ch, NMSCrd Get NunCol umms, and
NVSCrd Get Col urm commands. The previous example can be rewritten
asfollows:

NVSCrdSendCommand( “ myQA”, “r78 d”);
while ( NMSCndRecvNextLine() ) {
if ( “$NVBEPI _OUTPUT_TEXT" =~ “.*pe.*” ) {
print “$NVSEPI _QUTPUT_TEXT\ n”

*  NMSCmdRecvNextChunk([-iname=><name>,] [-out,] [<timeout>])
Waits for and receives the next chunk of the last reply of the issued node
command. A chunk ismost efficiently processed by EPI and may contain
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multiple lines of text (it can even end in the middle of aline). A timeout
can be specified (by default, it waits forever). With atimeout of 0, the
command acts a no-wait poll. The replied text is available in the
NVSEPI _ QUTPUT_TEXT module variable (and returned as a string if
-out isused). The received text isaso available to the

NVSCndPat t er nvat ch, NMSCnd Get NunCol umms, and

NVSCrd Get Col urm commands. The previous example can be rewritten
asfollows:

NVSCndSendConmmand( “ myQA”, “r78 d”);
whi | e ( NMSCnmdRecvNext Chunk() ) {
if ( “$NVBEPI _OUTPUT_TEXT" =~ “.*pe.*” ) {
print “$NVBEPI _QUTPUT_TEXT\n”

«  NMSCmdSkipRestOfReply([-iname=><name>])
This combination call waits for and ignores all replies until the end of
response.

*  NMSCmdGetNumColumns([-iname=><name>])
Returns the number of blank (space or tab) separated columnsin the
previously received reply line. The column count is returned by the
routine instead of an error code aswell asinthe NMSEPI _NUM_COLUWNS
module variable.

«  NMSCmdGetColumn([-iname=><name>,] [-out,] <column>
[,“.."1[, <target>])
Without <t ar get >, returns the indicated blank (space or tab) separated
column of the previously received reply line asthe
NVBEPI _ OUTPUT_COLUWN module variable (and returned as a string if

-out isused). If ‘. . .’ isspecified, all of the remaining columns starting
at the given column are returned (blank separated). Column indexes start
atl.

Example

NVSCrdSendCommrand( “ myPassp”, “ppl d fruni/101");
while ( NMSCndRecvNextLine() ) {

NVBSCndGet Col umm( 1) ;

$att = “$NVSEPI _OUTPUT_COLUWN';

NMBCndGet Col uim (3, “...");

$val = “$NVSEPI _OUTPUT_COLUWN';
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if ( “$att” eq “operational State” ) {
print “State: $val\n”;

If <t ar get > isspecified, thiscommand al so checks whether the column
has the same contents as the target and returns accordingly.

Example
NVSCndSendCommand( “ myPassp”, “ppl d fruni/101");
while ( NMSCndRecvNextLine() ) {
if ( NMBCrdGet Col um( 1, “operational State”) ) {
print “State: “ . NMSCmdGet Col um(-out, 3,
S I W ¢ L

«  NMSCmdPatternMatch([-iname=><name>|] [-out,] [“-g" ]
<pattern> [, <substitute>])
Thisisthe functionality of NMSEPI Pat t er nivat ch applied to the last
received command response (full, line or chunk).

Example

NVSCrdSendCommand( “ myQA”, “dir”);

while ( NMSCndRecvNextLine() ) {
if ( NMBCrdPatternMatch(“.*pe.*”) ) {
print “$NVSEPI _OUTPUT_TEXT\ n";

*  NMSCmdSendDestRequest([-iname=><name>,]
[OA|GROUPIALLY])
This special utility command requestsalist of all OA or Passport Group
(or both) types of available routes. It correspondstothecncend | st
command.

«  NMSCmdRecvNextDest([-iname=><name>,] [-out,] [<timeout>])
Waits for and receives the next reply to an NMSCdSendDest Request
command. The reply is returned with the following module variables:

NVSEPI _OUTPUT_TEXT
isthe full reply text line.

NVBEPI _DEST_NAME
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is the route name.

NVSEPI _DEST_TYPE
isthe route type (OA or GROUP).

NVSEPI _DEST_STATE
is the route connection state (CONN, AUTH, or -).

Example
NVSCndSendDest Request (“ GROUP”) ;
while ( NVMSCndRecvNextDest() ) {
NVSCndGet Col urm( 2) ;
if ( “$NWVSEPI _OUTPUT_COLUWN' eq “CONN' ) {
# route is available

The following command is supported only in Perl EPI. It does not function
when the graphical Tk extensionisused (explicit Recv routines must be used
instead).

NMSCmdBindCallback([-iname=><name>,] [-chunk|-ppcomp,]
<callback command>)

Bindsthe specified Perl command string (typically afunction invocation
and its arguments) to the command interface. Execute this command
string whenever anew line (default), a new chunk ( - chunk), or anew
Passport component (- ppconp) isspecified or if areply isreceived from
the server for thisinterface. The following environment variables are
available to the callback:

NVBEPI _ | NAME
isthe callback command interface name.

NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
RESPONSE or FLOW CALLBACK).

NVSEPI _OUTPUT_TEXT
isthe next line (default) or chunk (- chunk mode) of output from the

command.

NVSEPI _PPCOVPI D
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is the the component ID of the next Passport component (- ppconp
mode).

The text manipulation commands previously described

(NVBCndGet NunCol umms, NMSCrd Get Col umm, and

NVSCrdPat t er nVat ch) are also availablein the context of the callback
in line and chunk mode. In Passport component mode, use

NVSCnd Get PPConpl D, NMSCndReset PPConmpAttrs,

NVBCndGet Fi r st PPConpAt tr, NVSCndGet Next PPConpAt tr, and
NVSCMDFi ndNext PPConpAt t r to extract the Passport component
information. The event loop is launched with NMSEPI Event Loop and
never returns.

Example
subnychb {
# ...Process the reply...

}

NVSCrdSendCommand( “ myQA”, “r72 g serv”);
NVSCrdBi ndCal | back(“mycb”);

NVBEPI Event Loop(); # never returns

«  NMSCmdRecvNextPPComp([-iname=><name>,] [-out,]
[-var=><var name>,] [<timeout>])

NVBCndRecvNext PPConp isaform of NMSCndRecvFul | Repl y that
waits for and receives the next Passport component reply to the previous
command (i.e. theresult of al i st or di spl ay command). The name of
the received component is available in the NMSEPI _PPCOWPI D variable
(and returned asa string if - out isused) and any error message is
available in the NMSEPI _QUTPUT_TEXT variable.

Note: Make sure you always specify the - not ab (no tabular output)
CAS command line option when sending a Passport CAS display
command with wildcards if this command is to be used to extract the
replies.

The NMSCndGet PPConpl D, NVBCnd Get Next PPConpAt t r, and
NVBCndFi ndNext PPConpAt t r commands can then be used to extract
the replied component information. In addition, if avariableis specified
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with the - var option, the named variable is set as a hash array whose
elementsaretheindividual component attribute values. The element key
isthe returned attribute name. If the attibute is alist, vector or array, the
first index is added to the key with a coma as separator (for example,

$r ep{ pkt From f ByPri o, ep0} ). For two dimensional arrays, the
entry is created with the attribute name as key and the column title as
value. Another entry is created with “<at t ri but e name>, <r ow
title>" askey andthelist of column labels as value. The remaining
entriesfor this attribute have “<at t ri but e nanme>, <row | abel >" as
index and the list of corresponding columns as values. Finaly, the entry
key can also be one of the following specia values; Message, contains
any message emitted by Passport not part of of an attribute value (i.e.
error messages), Conpl D, isthe returned component’s name.

Itispossibleto list al the array keysusing Tcl’'s“ array nanes
<array nane>" construct.

Example
NVSCndSendCommrand( “ nyGr oup”, \
“TOTO di spl ay shelf card/* utilization”);
whil e ( NMSCndRecvNext PPConp(-var=>reply) ) {
print “Card: $NVSEPI _PPCOWPI D\ n”;
print “Average CPU. $reply{cpultil Avg}\n”;

Other examples, using adisplay of the Modul e- Vcs and Passport
Shel f - Car d components, are:
# Sinple attribute:

$reply{cpultil} ... “5 %
# SET val ue

$repl y{highPriorityPacket Si zes} ..

“16 32 64 128 256..."

# Vector val ues

$repl y{menoryUsage, fast Ram) = “0 kbyte”

#... and so on ...
# 2-D array val ues
$repl y{wi ndowSi ze} ... “throughputd ass”
$repl y{w ndowSi ze, packet Si ze} ...
“01234...”
$reply{wi ndowSi ze, 16} ... “4 4 4 4 4 ..."
#... and so on ...
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# error
$repl y{Message} ... Conponent is disabled.”
$repl y{l ocal MsgBl ockCapacity} ... “? kbyte”

“

*  NMSCmdGetPPCompl D( [-iname=><name>,] [-out,]
[-var=><var name>])

NVBCd Get PPConpl D extracts the name of the last received Passport
component in the NVSEPI _ PPCOVPI Dvariable. If - out isspecified, the
nameisalso returned asa string. If an associative array variable nameis
specified with - var, the array is also filled with the component’s
attributes as described for the NMSCndRecvNext PPConp command.
Finally, the list of Passport component attribute is reset to the beginning
for the NMSCnmd Get Next PPConpAt t r and
NVSCndFi ndNext PPConpAt t r commands.

Example

whil e ( NMSCndRecvNext PPConp(-iname=>alt, \

-var=>reply) ) {
NVSCndGet PPConpl D( - i nane=>al t) ;
print “Conponent: $NVSEPI _PPCOWI D';

*  NMSCmdGetNextPPCompAttr ([-iname=><name>,] [-out])
NMBCndGet Next PPConpAt t r extracts the next attribute from the last
received Passport component. The attribute name (and index, see the
discussion onthe hash array in NMSCndRecvNext PPConp) isreturned as
the NMSEPI _ PPATTR_NAME and its value as the
NVBEPI _PPATTR_VALUE variables. If - out isspecified, both valuesare
also returned as a single string with a space as separator.

Example

whil e ( NVBCmdGet Next PPConpAttr() ) {
print “Attribute: $NVBEPI _PPATTR NAME';
print *Val ue: $NVBEPI _PPATTR VALUE';

NMSCmdFindNextPPCompAttr (-iname=><name>,] [“-out” ]
<attribute name>)
NVBCndFi ndNext PPConpAt t r  extracts the next attribute from the last
received Passport component whose name (in index, see the discussion
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on the associative array in NVSCndRecvNext PPConp) matches the
specified value. The attribute name/index is returned as the

NVBEPI _PPATTR_NAME and its value as the NVBEPI _PPATTR_VALUE
variables. If - out is specified, both values are also returned as a single
string with a space as separator.

Example

i f ( NVMBCrdFi ndNext PPConpAttr(“bytesSent”) ) {
NVBEPI LongArit h($prev, “-", $NVSEPI _PPATTR VALUE);
print “Delta: $NVBEPI _RESULT";
prev = $NVSEPI _PPATTR_VALUE;

*  NMSCmdDoCommandFile [-iname <name>] [-out,]
[-trace[:[C][R][E][X]].] [-test] [-cb)]
[-bestEffort,] [-avl=><var name> ]
[<var>=<value>, ...] <dest>, <file path>)
NM SCmdDoCommandFlow([-iname=><name>,] [-out,]
[-trace[:[C][R][E][X]].] [-test] [-cb)]
[-bestEffort,] [-avl=><var name>,]
[<var>=<value>, ...]
<dest>, <command flow>)
NM SCmdTer minateCommandFlow([-iname=><name>,]
[<result>])
These calls support the synchronous execution (commands and replies)
of command flows from the file identified by <f i | ePat h> or the string
identified by <commandFl ow>. A command flow isasequence of device
commands (one per line) to be executed as one. The file may be specified
asaformal path (starting with*/’,*." or ‘. .’, or ‘~" whichis
automatically substituted to the user’s HOVE account), or as arelative
path in which case the file is automatically searched for; first, in $HOVE/
Magel | anNVS/ <f i | e pat h>,then/ opt / Magel | anNVB/ cf g/ <fil e
pat h>, and finally / opt / Magel | anNVB/ | i b/ <fil e path>.

All commands are executed through the named destination (if empty --
“*--, the destination must be prefixed to every device command in the
flow). The execution of the flow terminates at the first failure unless

- best Ef f or t isspecified. Variable substitution on each command in

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



284 Chapter 4 Perl Embedded Programming Interface

theflow issupported with the hash array named with - avl asthe source
of the variable name-value pairs. Additional (or overriding) variable
assignments can be specified with <var >=<val ue> arguments.

The flow may produce some output text and numerical results available
asthe NVBEPI _OUTPUT_TEXT and N\VBEPI _RESULT global variables
respectively. The output text is produced from the flow using the @RI NT
directive (see below). If -t r ace is specified the executed device
commands are also added to the output text. This output contains a #*
prefix for plain commands and#? for conditional commandsfollowed by
their output followed by their output and a#? END, #? FAI LED, #* END,
or#* FAl LEDtoindicatetheend of of the corresponding command. The
output result is produced from the flow by the @XI T directive or the
NVSCrd Ter mi nat eCommandFl ow command in callback mode (see
below). You can control specific tracing by using the following optional
modifiers:

C traces only the executed plain commands. Control construct
commands (@W TCH, @-OREACHPP, ...) are not traced.

R traces only the plain command responses (al so excludes
control constructs).

E traces only errored responses from plain commands (also
excludes control construct commands).

X traces control construct commands and responses

You can specify one or more such modifier lettersfollowing acolon. You
can also control tracing from the flow itself by using the @G'rRACE
construct.

The output processing command (NVSCndGet NunCol umms,
NVSCrd Get Col urm, and NMSCidPat t er nvat ch) can also be used to
examine the output.

If - cb is specified, the output text is not returned in the

NVBEPI _QUTPUT_TEXT variable. Instead, the callback bound to the
command interface by NMsCmdBi ndCal | back isinvoked for each line
of output (including the @RI NT and #? and #* comments) whereitis
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available in the usual manner (with reason RESPONSE). From the
callback, it is possible to force the termination of the flow execution by
invoking the NMBCnd Ter ni nat eCommandFl ow command with the
desired numerical result (asif @XI T had been reached in thefile).

Note that in callback mode, even though the output is returned line by
line through the bound callback, the execution of the flow is still
synchronous and no other EPI actions will be performed until the flow
execution has completed. In other words, the flow/file execution function
will not return until the flow execution is complete during which the
bound callback will be invoked for each output line. Once the flow
execution completes, the bound callback is called with reason ENDRESP
on success or ERROR on failures, unless the execution was explicitely
terminated with NMSCnd Ter i nat eCommandFl ow.

If -t est isspecified, the command flow/fileis executed in test mode as
described later

Command flows consist of alist of device commands with, optionally,
substitution variablesidentified by adollar sign‘$’ (to specify aplain $,
escapeitas‘\ $'). For example, the following Passport command setsthe
conmi t t edl nf or mat i onRat e of aFrameRelay DLCI (read as one
line):

$name set FrUni/$fruni Dici/$dlci Sp\

conmi ttedl nformati onRate $cir

A flow containing such aline should be executed with an attribute-value
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associative array containing at least:
Y%avl = ( nane=>NODER16, fruni =>120,
dl ci =>25, cir=>56000 );

Other forms of substitution variable specification include;

${ <vari abl e name>} same as without the brackets.

$! <vari abl e nane>, or (strict substitution) When used in

${! <vari abl e name>} device commands (does not apply to
the special directives below), the
command will be skipped (silently not
executed) if the specified variable has
no associated value or is empty. Note:
Thisformisonly available in actua
device commands.

${<vari abl e name>: - If the specified variable has no

<defaul t val ue>} associated value or is empty,
substitutes the specified default value
instead.

$% Thisspecid internal variable holdsthe

contents of the last executed @W TCH
command or the value of the matched
\ (\) subpattern of the last executed
@ase command (see below)

$98% Thisspecia internal variable holdsthe
pattern-matched contents (whole or
sub-pattern) of the last executed @ F
command (see below).
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$? This variable contains the numerical
result of the last issued macro (@Q) or
flow (@ NCLUDE/@RUN).

${<vari abl e This represents an associative array

name>[ <i ndex>] } value in the Flow language itself (not

to be mistaken by array valuesin the
scripting language). Such values can
be directly set (@ET, @EFI NE,

@ OCAL) or provided by specialized
commands (@-OREACHPP,

@sPLI TCOVP, @5PLI T). When used,
both the variable name and the index
can be also be substituted variables
(for example, ${array[$i]} ina
loop that increments the value of $i ).
The! and: - constructsalso apply to
the array entry (for example,
${array[ $i]: -0} defining 0 asthe
default value for the entry).

Command flows also support special processing directives as indicated
int the following table:

@RI NT <string> appends the specified text (after
variable substitution) to the command
output (NVSEPI _OUTPUT_TEXT).

@ ORNVAT same as @RI NT but for amulti-line
<multi-line string...> piece of text.

@ND

@XI T [ <code>] terminates the flow’s execution with

the specified result code

(NVBEPI _RESULT). If no @XI T
directiveis executed, the flow will
have its result set to 0 on success or 4
if the flow was terminated by afailed
command.
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@RETURN [ <code>]

@RY [ <conmand>]

@CRI Tl CAL [ <command>] or
@RI T [ <commuand>]

@RACE [ <command>]

@NOTRACE [ <command>]

like @XI T but wheninvoked from an
included file (see @ NCLUDE), only
terminates the execution of the
included file and returnsto the calling
flow/file.

executes the command and ignoresits
possible failure, evenif -

best Ef f ort wasnot specified. If the
command is omitted, setsthe current
operating mode for subsequent
commands asif - best Ef f ort had
been specified. Other modifiers

(@ RACE/@NOTRACE, @ OG@0LO0)
may also be specified.

executes the command and terminates
the flow if the command fails, even if
- best Ef f ort was specified . If the
command is omitted, sets the current
operating mode to critical for
subsequent commands. Other
modifiers (@RACE/@OTRACE, @ OG
@NOLOG) may also be specified.

traces this command, evenif -t r ace
isnot specified. If the command is
omitted, sets the current operating
mode to trace (asif - t r ace had been
specified) for subsequent commands.
Other modifiers (@rRY/@CRI T1 CAL,
@.OGF @NOLOG) may also be specified.

does not trace this command, even if
-t r ace isspecified. If thecommandis
omitted, sets the current operating
mode to no-trace for the subsequent
commands. Other modifiers (@rrRY/
@RI Tl CAL, @Q OG@0OLOG) may also
be specified.
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@.0G [ <comand>] logsthiscommand aslong asalogfile
has been defined
(NMBCnmdQpenConmandLog or
@OGFI LE). If the command is
omitted, sets the current operating
mode to logging. Other modifiers
(@'RY/@CRI TI CAL, @'RACE/
@\OTRACE) may also be specified.

@NOLOG [ <command>] does not log this command, even if
logging was enabled. If the command
isomitted, setsthe current operating
modeto no-logging for the subsequent
commands. Other modifiers (@RY/
@RI Tl CAL, @ RACE/@\OTRACE)
may also be specified.

@OGFILE [[+]<log file Thiscontrols command logging (see

pat h>]] NVSCrd OpenCommandLog). Without
arguments, thisis equivalent to @.CG.
If thelog file isidentified, the issued
commands are logged to it from this
point on (unless modified by @NOLOG).
If thefile path is prefixed with the plus
(+) sign, the logs are appended to the
fileif it exists (elsethefileis
overwritten with the new logs).
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@F <var.> [==|!=
<patterns>]

or

@F <var.> <|>| <=| >=
<val ue

<comands>

[ @LSE

<comuands>

o]

@END

@OR <var> <fronr <to>
[ <i ncrenent >]
or
@OR <var> I N
<t oken list>
<commands>
@=ND
or
@OR <var > KEYS
<array nane>
<commands>

@ND

evaluates the specified variable
expressions and executes the first
command block if it findsthat it
matches one (==) or does not match
any (! =) of the patterns, first form, or
compares (numeric or string, as
appropriate), the second form, to the
specified value. Otherwise, the
command block following the @LSE
directiveis executed, if any. If just the
variable expression is specified, the
testispositiveif the expanded valueis
not empty. If the test was a pattern
matching one, the value of the sub-
pattern is availabl e as the $9%8%internal
variable.

executes the command block
repeatedly, in the first form, while
incrementing the named (<var >)
numerical variable in the AVL from
<f r on® to <t 0> in jumps of

<i ncr ement > (defaultsto 1), or in
the second form, iterating the varaible
acrossthe list of blank separated
tokens. The variable ($<var >) can be
used in the command block. The loop
can be terminated prematurely by
calling the @REAK command from
within the command block. Loopscan
be nested. The third form allows the
variableto scan the existing indicies of
the named associative array (for
example, the Passport attribute values
from @OREACHPP).
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@ OREACHPP <var > executes the specified Passport list
<Passport list  command, and then iterates over the
command> returned component names, assigning
<comands> its name to the named variable and
@ND executing the command block. You
can terminate the loop by calling the
@REAK command from within the
command block. L oops can be nested.
If the Passport command was adisplay
one, the extracted attribute values are
also available as the entries of an
associative array of the same name as
the specified variable. They are
provided in the same way as from the
NVSCndRecvNext PPConp function.
If wild-cards are used, make sure you
specify the -notab display command

option.
@OREACHLN <var > executes the specified command
<conmand> command then iterates over the
<conmands> returned output line by line, assigning
@ND each one to the named variable and

executing the command block. You
can terminate the loop by calling the
@BREAK command from within the
command block. Loops can be nested.

@BREAK invoked from within a @O~/
@-OREACHPP/ @-OREACHLN
@\H LE/ @\HI LDOloop construct, it
terminates the enclosing loop
prematurely. In other situations, it acts
like @GRETURN with no return code.
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@CONTI NUE invoked from within a @-OR/
@ OREACHPP/ @ OREACHLN
@\H LE/ @\HI LDOloop construct.
This command causes the |oop to
immediately iterate to the next cycle.
Like @REAK, thefollowing loop-code
isnot executed but unlike @REAK, the
loop is not abandoned.

@B <t ext> if the Flow isrunning in callback
mode (- cb option), invoke the
callback with the specified text asthe
output text (NVBEPI _OUTPUT_TEXT).
The callback reason
(NVBEPI _CB_REASON) isthen set to
FLOW CALLBACK. The callback may
interpret this text as convened and, in
reply, set or reset AVL variables with
NVSCndSet FI owCBAVL before
returning so the flow can use the
results. You can use callback to query
another system or a user for avaue
needed in the flow processing
(Wizzard).
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@W TCH <test command>  executes the test command and
@CASE [ <patterns>] executes the commands following the
<commands> first @ASE whose patterns match the
"' output of the test command (the
L(:@gAmSmEnEj:Eat terns>] optional commands thgt follow the
A @W TCH before the first @CASE are
@END aways executed). Only one @CASE
block in the @W TCH construct is
executed. @W TCH blocks can be
nested. Patternsare specifiedin GREP
format witha*| * separating
aternatives. If no pattern is specified,
the @ASE block accepts any output.
The @W TCH command is traced to
ouput, if enabled, as:
#? <test conmand>
<command output...>
#? END
(If the command could not be
executed, the last line will be #?
FAI LED instead).
The @CASE patterns may contain one
subexpression (\ (\) ), each of whose
matched value is available in the
following code as the $%substitution
variable. The usual modifiers (@rry/
@RI Tl CAL, @ RACE/@NOTRACE,

@.OGF @IOLOG) can be specified after
the @W TCH.
@W TCHVAL <val ue expr. > this construct behaves much like
@ASE [ <patterns>] @W TCH but instead of getting its
<commands> pattern match target value from a

device command output, that valueis

[ @ASE [ <pat terns>] directly specified as a parameter.

<commands>
S
@=ND
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@\H LE <var. >

==| 1 =] <| >| <=| >=
<patterns/

val ue>]

<commuands>

@END

@ NCLUDE <file path>

or

@RUN <fil e path>

repeatedly executes the command
block aslong asthetext (sameas @ F)
succeeds. The loop can be broken
prematurely by invoking @GBREAK.

the named fileisincluded and
processed as though its contents were
part of the current flow. The difference
betwen @ NCLUDE and @RUN s that
variable definitions (@EFI NE)
performed in the file invoked by

@ NCLUDE apply to the calling flow.
Variable definitionsin afile invoked
by @RUN are forgotten upon return. If
thefileisidentified as arelative path,
the standard Preside Multiservice
Data Manager (MDM) search path
applies (see above). If the file cannot
be read, the flow’s execution
terminates unless - best Ef f ort was
specified or the @RY prefix is used.
The usual modifiers (@RY/

@RI TI CAL, @ RACE/@\OTRACE,

@ OG @OLOG) can be specified before
@ NCLUDE/ @RUN.
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@MCRO <nane> defines a new macro thatmacro that
[<paraneters...>] canbeexecuted later with @
<code text> @ FDQ' @\HI LEDO. The macro can be

givenanumber of positional argument
names to be provided when executed
(thelast specified parameter name gets
al the remaining arguments passed).
These parameter names have local
scope to the macro (asif defined with
@ OCAL). Themacro can berecursive.
Just like @ NCLUDE/@RUN, it can be
terminated by @GRETURN which
specifiesareturn code available asthe
$? variable to the caller. Variables
defined/set by the macro have the
samescopeasthecaller unlessdefined
with @ OCAL . Macros must be defined
before they are used. The macros
themsel ves have global scope and can
be redefined.

@ENDVACRO

@0 <nacro nane> invokesthe named defined macro. The
[ <arguments...>] gpecified arguments are assigned

(local scope to the macro) to the
macro’s parameter names -- the name
gets the left over arguments). The
@RETURNed val ue from the macro is
available asthe $? interna variable.
The usual modifiers (@RrRY/
@CRI Tl CAL, @ 'RACE/@NOTRACE,
@ OG @OLOG) can be specified before
@0
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@ FDO <nmmcr o nane>
[ <argunents...>]
<command>
[ @LSE
<commands>
o]
@=ND

@MW LEDO <nmacro namnme>
[ <argunents...>]
<commands>

@ND

@EFI NE <nane> <val ue>

merges the functionality of the @ F
and @0 constructs. Executes the
macro asfor @Othen performs either
the first command block if the macro
returnsa 0 result, else performsthe
second (@L SE) command block if
any. The usual modifiers (@'RY/

@RI Tl CAL, @ RACE/@\OTRACE,

@ OGF@IOLOG) can be specified after
the @ FDO.

merges the functionality of the

@\HI LE and @O constructs.
Repeatedly executes the macro as for
@0Othen the command block as long
asthemacroreturnsa 0 result. The
usual modifiers (@RY/@CRI Tl CAL,
@ RACE/ @OTRACE, @ OG/@\0OLOG)
can be specified after the @\HI LEDO.
Aswith @WHI LE, the loop can be
broken with @REAK invoked in the
command block.

defines or redefines a variable name.
The new valueis availablein the
current command block and theblocks
it invokes, notably for included files.
For example, if a @EFI NE isinvoked
in a @ASE block, the modified value
appliesto the commandsin that block
but not in the commands that follow
the @W TCH construct for that @CASE.
Similarly, @EFI NEs used in included
files have no effect on the calling
command block.
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@INDEFI NE <nane> Contrary to @EFI NE, @BET, and
@.OCAL, undefines the named
variable. All matching associative
array values are also undefined. To
undefine asingle entry in the array,
specify its full name (for example,
@JNDEFI NE <ar r ay>[ <i ndex>] ).

@OCAL <nane> [<val ue>] Like @EFI NE but the new variable
haslocal scope (it will not replace nor
existinthe caller’s scope, for example
when used from within amacro or
included flow). Thelocal scope aso
applies to associative arrays by that
name. Thisis useful when defining
macros that need varaibles for which
you do not want to override existing

values.
@SET <nane> <val uel> like @EFI NE but sets the variable to
[+ -1*1/194~ theresult of the numerical expression
<val uez>] (+,-,*,/,%-- remainder). The ~

operator performs a pattern match
using the second value as a GREP
style pattern pattern list (| separated).
The variable is set to the matching
portion or to nothing. If the pattern
containsa\ (\) delineated sub-
pattern, it isthat matching sub-pattern
that is used as the new value. If only
the name and first value are specified,
the effect is the same as @XEFI NE.
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@PLI T[ (<separators>)]  Thistokenizes the specified string.
<array name>  Theindividual tokens are assigned to
<string> indexed elements of the named

associative array (starting at 1). The
actual variable'svalue is the number
of resulting tokens. By default,
tokenization is done on blanks.
Alternatively, the separator characters
can be provided between brackets. For
example, the following will print the
individual applicationsin a Passport
AVL, one per line;
@BPLI T(, \t\n) app $avl
@ORi 1 $app

@RINT ${app[$i]}
@END
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@5PLI TCOWP <array nanme> analyzesthe specified component 1D
<conponent | D> gnd provides the results in the named
associative array. The following
examples are based on the component
EM/TOTO LP/2 Ds1/0.
$<array> the component ID in
API format (EM
TOTOLP2DS10)
${<array>[_MOD]}
the module name
(TOTO)
${<array>[_SUB]}
the subcomponent
portion (minus first
level) (LP/2 DS1/0)
${<array>[_PAR]}
the parent subcomp
portion (minus last
level) (EM/TOTO
LP/2)
${<array>[<category>]}
the relative instance
value for that level
(EM -> TOTO,
LP->2,DS1->0)

@WI T <nb seconds> blocking wait for the specified number
of seconds.
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@SK <name> asksyou (standard input) for the value
[:E:1]:S] of the named variable using the
[/validation specified string as a prompt. The

patterns/]
[ =<defaul t val ue>]
<prompt string>

expected type of the value can be
specified as one of the following for a

@CASK <nane> plain string:
[:E:1]:9 : Efor astring token enumeration
[/validation : | for aninteger

patterns/] : S (the default)

[=<defaul t val ue>] vyoy can use apattern between two

<pronpt string> forward slashes (//), vertical bars (]).
Specify the pattern so that EPI
validates the entered value and
promptsif thereis no match. For
enumeration, the patternis a blank/
coma separated list of wordsto match
(for example, / on of /). For
integers, the pattern is a blank/coma
separated list of numeric values or
ranges (for example, / 1, 3, 5, 10-
15, 20/ ). For strings (default) the
pattern is an extended GREP style
pattern list with | between aternative
patterns (for example, / . * Ds1\/
.*|.* ELWN/.*/ --Theforward/ in
the pattern is escaped with asingle
backwards\ soitisnotincluded asthe
end of the pattern). If you specify a
default value, thisvalue is set to the
variableif you enter nothing (carriage
return only). If you do not specify a
default value, you are prompted when
you enter an empty string.
@CASK (conditional ask) is similar to
@\SK except that it does not prompt if
the variable already has a non-empty
vaue..
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# <comment > comment line.
<devi ce command> actual device command, optionally
with embedded variables ($ prefix)

invoked & fter substitution. If the
command fails, the flow execution
terminates (no - best Ef f ort nor
@Ry prefix).

The command is traced to ouput, if
enabled, as:

#* <devi ce command>
<command output...>

#* END

(If the command indicated an error,
thelast line will be#* FAI LED

instead).

Note: Notethat @RY, @RI TI CAL, @ RACE, and @NOTRACE can be
combined. They can also be used with the @ NCLUDE directive. Also, the
command specified with @W TCH can also start with @G'RACE or

@NOTRACE.

Example
Assuming afile (examp.tmpl) containing:

# Frame Rel ay QOCS exanpl e
@W TCH $nanme | FrUni/$fruni D ci/$dl ci
@ASE f ai | ed| ERROR
@RI NT $nanme FrUni/$fruni D ci/$dl ci does not exist!
@EXIT 1
@CASE
$nane set FrUni/$fruni Dici/$dlci Sp cir $cir
$nane set FrUni/$fruni Dici/$dlci Sp bc $bc
$name set FrUni/$fruni Dici/$dlci Sp be $be
@F $lm
$nane set FrUni/$fruni Lm procedures $Im
$nanme set FrUni/$fruni Lm side $Imside
@END
@END

This flow can be executed with:

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



302 Chapter 4 Perl Embedded Programming Interface

if ( NMBCrdDoCommandFi | e(-avl =>avl, \
“xr o exanp.tnpl) ) {
print “Failed!!!\n$NVSEPI _OUTPUT_TEXT\ n”;
exit 1,

}

If, instead, the contents of thefileabove are stored/builtin ashell variable
(for example, FLOW STRI NG), the flow can then be executed with the
following (note the quotes around the $FLOW STRI NG specification to
avoid the shell from absorbing the carriage returns between commands):

if ( NVBCrdDoCommandFl owm - avl =>avl, \
“rr 0 “SFLOWSTRING') ) {
print “Failed!!!\n$NVSEPI _OUTPUT_TEXT\ n”;
exit 1;

}

Example
The following are small examples of flow code usage:

# determne the Passport version and save it
# for later use
@W TCH $nane d software avl
@CASE base_ \ ([™ ,1*\)
# $%contains the last \(\) match (the base version)
@RI NT Passport version : $%
@XEFI NE ppversion $%
# set variables accordingly (Tm subconponent
# introduced?)
@F $ppversion == . *| CB. *
@EFI NE tm Tm
@ELSE
@EFI NE tm
@END
@END

# use the variabl e defined above and set the

# pl paraneter to a default value if not set

$name set Atm f/$atm Vcc/ $vpci Ved $tmtxTdp 1\
${ pl: - 64000}
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# create multiple DS1 channels with @OR

@OR chan 0 24
$nanme add Lp/ $l p DS1/ $ds1l Chan/ $chan
$nanme Lp/ $l p DS1/ $ds1l Chan/ $chan tineslots $chan
# run a secondary flowto create a FrUni
# for each channel (the flow has access to
# the current AVL including the $chan vari abl e)
@RUN addFr Uni

@END

CAUTION

DoEPI Tenpl at e

The DoEPI Template helps you use and invoke command
flows by handling scripting aspects. You only need to
create the required flow text. The utility handles
everything else, including the Passport configuration pre
and post-amble for the configuration flows.

See “DoEPI Template Utility” (page 607) for the
description of the DoEPI Template utility.

Test Mode
To test command files/flows without executing them, for example, while
developing complex configuration templates, you can invoke the
command with the - t est option. This allows you to test the variable
substitution, the @W TCH/ @CASE pattern matching and the general
execution flow of the commands with or without actually executing
them. In test mode, commands to be excuted are traced to the standard
error stream (after variable substitution and prefixed by its line number)
then aprompt usually asksfor confirmation if it should be executed. The
prompt depends on the command being executed:

@OR <vari abl e name> <fronm> <t o> [<i ncrenment >]
or
@OR <variabl e name> IN <token |ist>
on each iteration, the prompt offers to execute the command block or
not::
> Confirm comand bl ock execution? ([y]|n]|q)>

If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
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command block is executed as normal. If n isanswered, the loop’s
execution is terminated as though a @REAK directive had been
encountered.

@W TCH <t est command>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|lq)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed asnormal. If n isanswered (the default), you are then prompted
for the output the command would have produced in order to test the
@CASE pattern matching:

> Command reply? (end with @@ >
The output should be terminated with a line containing only the @@
characters. If you do not want to test the pattern matching, just @and
you will be prompted for confirmation of the match for each executed
@CASE directives.

@CASE [ <patterns>]
the prompt indicates if the pattern matching would succeed:

> Mat ches, confirm command bl ock execution?
(Lyllnla)>
or fail:

> Does not mmtch, execute conmand bl ock anyways?
(yl[nllq)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ASE pattern would not
match and the next @ASE isblock, if any, istried instead.

@F <variable> [==|!= <patterns>]
the prompt indicates if the test succeeds:
> Test succeeded, confirmcommand bl ock executi on?
(Lyllnla)>
or fails:
> Test failed, execute conmand bl ock anyways?

(yl[nlla)>
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offering to execute the following command block or not.

If g isanswered, the flow’s execution is terminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ F test failed and the
@LSE isbhlock, if any, istried instead. If this block is executed, the
@LSE block, if any, will be ignored.

@ELSE
the prompt offers to execute the following block:

> Confirm command bl ock execution? ([y]|n]q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, the command
block is skipped until the corresponding @ND construct.

@ NCLUDE <conmmand file>, or
@RUN <conmand fil e>
the prompt offers to confirm the execution of thefile:

> I nclude/Run the file? ([y]|n]q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
command fileis executed as normal. If n isanswered, the command file
is not included.

<devi ce conmand>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed as normal. If n is answered (the default) the command is not
executed and the next command is tried. The behaviour is the same for
commands prefixed with @RACE, @GNOTRACE, @RY, and @RI TI CAL.

@RI NT <string>

@XI T [ <code>]

@EFI NE <nane> <val ue>

@END

The command is echoed as is without further prompts.
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e NMSCmdSetFlowCBAVL [-iname <name>]
<var name> <value> ...
called within acallback (NMSCmdBi ndCal | back). Invokethiscommand
from a command flow executing (NMSCrrd DoConmandFi | e or
NVSCrrd DoConmrandFl ow) by the @B construct. The callback can then
inform the flow of the results by setting or resetting some variable
assignments. You can specify multiple variable name/value pairs.

«  NMSCmdOpenCommandL og [-iname <name>]

[-append]

<log file path>
Opens the specified file and logs all commands executed with
NVBCd Send Commaind, including those issued by a command flow or
file. Each device command executed by the flow islogged, not only the
flow’s execution. If you specify - append, the commands are appended
tothefileif it exists. By default thefileis overwritten. The format of the
log alowsitsreplay asacommand flow or asinput to thecnccnd utility.
The commands arelogged from the modul e on, no group name, and with
all variables substituted for flow commands). Note that logging can also
be controlled from the flow itself through the @ OG and @ OGFI LE
constructs.

¢ NMSCmdCloseCommandL og [-iname <name>]
Stops command logging and closes the log file opened by
NVSCnd OpenConmmrandLog.

Customer Database access

The Customer Database access capabilities or EPI allow you to query and
modify the contents of the Customer Databases managed by Preside
Multiservice Data Manager (MDM). The Customer Databases are controlled
by servers(cdbser ver ) and can be accessed through the Customer Database
tool (GUI). Customer Databases can also be accessed by the cdbext r act
and cdbner ge utilities, which are more suited for bulk extraction and
population. EPI provides more programmability of the database’s contents.
For example, by using EPI you can receive an alarm feed from GMDR and
extract the matching customer information from the database. You can then
use thisinformation to generate a trouble ticket to an external system.

Customer Database Access commands are used in the following sequence:

1 Initidize aCdb interface.
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6
7

Connect to the Cdb server for the appropriate database.
Send Fetch, Store, or Erase commands.

Send Query commands and receive the matching replies either
synchronously with the RecvReply command or asynchronously by
binding a script callback to the Cdb interface.

Use Perl or the provided commands to analyze the Fetch and Query
replies.

Disconnect from the Cdb server.

Drop the Cdb interface.

The Customer Database server issynchronousin that aCdbinterface can only
perform one Fetch, Query, Store and Erase command at once. The Fetch,
Store, and Erase commands are synchronous in that they always wait for the
reply. The Fetch command also provides the matching information on return
(similar to anon-wild card Query followed by a RecvReply command).

Customer Database Access commands
The following Customer Database Access commands are provided:

NM SCdbl nit([-iname=><name>])

Initializes a Customer Database interface. If you use multiple interfaces
at the same time, specify a name in the command invocations for this
interface. This name must be indicated with the - i nane option on all
commands targeted at this interface (or use NMSEPI Def aul t Cdb to
make it the default interface).

NM SCdbDrop(-iname=><name>)
Drops the named Customer Database interface (frees allocated
resources).

NM SCdbConnect([-iname=><name>, | <CDB name>

[, <CDB server host>])
Connects the interface to the CDB server for the indicated database and
host (defaultsto “localhost™)..

Example

NVSCdbl ni t () ;

i f ( NMBCdbConnect (“East Cust DB", “bcarse88”) ) {
# we’' re connected
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 NMSCdbDisconnect [-iname=><name>]
Disconnects the interface from the CDB server. The interface may then
be reconnected to another server.

*  NM SCdbFetch([-iname=><name>|] [-out,]
[-hier,]<component | D>)

Queries the Customer Database for information on the specified
component. Typically, the component name is specified in canonical
format (see NMSEPI Conver t Conpl d). The command blocks and waits
for thereply. The reply isreturned as global variables, and as aresult if
- out isspecified. If - hi er isspecified and no match isfound, the
routine looks for matching data on the parent components. The
NVSEPI _CDB_COWPI Dis aso set to the component 1D on which the
match was found. With - hi er, both the canonical and display format of
the component 1Ds are searched for in the database. The following
module variables are set:

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOMPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, the matching reply will be output with thefollowing
format (matchesthe output and input to thecdbext r act and cdbner ge
utilities):

<source:3>;<date:8>;<component 1D:65>;<related component
ID:46>;<data length:4>;<data: variable>\n
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Example
if ( NVBCdbFet ch(“EM TOTO FRUNI 45") ) {
print “Data: $NVSEPI _CDB_DATA\n”;

If the -out option had been specified, the command woul d have produced
the following following string result (the text is split with ‘\" for
readability):

EPI ; 19980508; EM TOTO FRUNI 45 \

; FRAD AP34 \

;0024; dient \
Nurmber: AP0002345

*  NMSCdbQuery([-iname=><name> ]
-comp=><component |D pattern>

| -rel=><component I D pattern>

| -data=><data pattern>)
Queries the Customer Database for information matching the specified
grep-style pattern (see NVBEPI Pat t er nMat ch on page 250). Only one
pattern may be specified to match the entry’s component name (- conp),
associated component name (- r el ) or data (- dat a). The command
immediately returns. The returned replies must be extracted
synchronously with NMSCdbRecvRepl y or asynchronously through a
script callback bound to the interface with NMSCdbBi ndCal | back.

Example
if ( NMBCdbQuery(-conp=>“EM TOTO FRUNI .*") ) {
# query sent successfully

«  NMSCdbRecvReply([-iname=><name>,] [-out,] [<timeout>])
Waits for and receives the next Query reply record from the CDB server.
A timeout can be specified (by default, it waits forever). With atimeout
of 0, the command acts as a no-wait poll. If - out is specified, the
received record is returned as a string result. The return error code isin
NVSEPI _RESULT (5 indicates atimeout occurred). The following
module variables are set:

NVSEPI _CDB_COWPI D
is the component ID.
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NVSEPI _CDB_RELCOMPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

If - out isspecified, the matching reply will be returned as astring result
with the same format as for the NMSCdbFet ch command.

NVSCdbRecvRepl y can be called for each reply and will return O (also
in NMSEPI _RESULT) to indicate success. It will return 6 to indicate that
no more replies are available. Further calls, aswell ascallswhen thereis
no active Query command, will return an error indication.

Example

NVSCdbQuer y(-data=>“C i ent Nunber: AP.*");

whil e ( NMSCdbRecvReply() ) {
print “Conponent: $NVSEPI _CDB_COWPI D\ n”;
print “Updated: $NVSEPI _CDB_DATE\ n”;
print “Data: $NVSEPI _CDB_DATA\ n”;

The following command is supported only in Perl EPI. It does not function
when the graphical Tk extension is used (NVSCdbRecvRepl y must be used
instead).

NM SCdbBindCallback([-iname=><name>,] <callback command>)
Bindsthe specified Perl command string (typically afunction invocation
with its arguments) to the Cdb interface. This command string will be
executed whenever a Query command reply is received from the server
for thisinterface. The following environment variables are available to
the callback:

NVSEPI _ | NAME
isthe API interface name of the callback.
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NVSEPI _CB_REASON
isthereason for the callback (LOST_CONNECTI ON, ERROR, ENDRESP, or
RESPONSE).

NVSEPI _CDB_COWPI D
is the component ID.

NVSEPI _CDB_RELCOMPI D
is the associated component ID, if any, an empty string otherwise.

NVSEPI _CDB_DATA
is the associated textual data.

NVSEPI _CDB_DATE
is the associated date stamp (asin YYYYMVDD).

NVSEPI _CDB_SOURCE
is the associated three character source code.

subnycb {
# ...Process the reply...

}

NVBCdbQuer y( - dat a=>“ AP. *”) ;
NMSCdbBi ndCal | back(“mycb”);

NVSEPI Event Loop(); # never returns

*  NMSCdbStore([-iname=><name>,] <component | D>, <data>

[, -rel=><related component | D>]

[, -date=><dateas YYYYMMDD>]

[, -source=><sour ce as SSS>])
Storesthe specified information in the Customer Database. Typically, the
component name is specified in canonical format (see
NVBEPI Conver t Conpl d). The information is added, or replaces that
already associated with the component. The component name and data
must be specified. An associated component name (-r el ), a date stamp
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(- dat e, defaults to the current date), and a 3-character source code (-
sour ce, defaultsto EPI ) can also be specified. The command is
synchronous since it blocks and waits for the reply from the CDB server.

Example
if ( NVMBCdbStore(“EM TOTO FRUNI 43", “Client Number:
DP542
Contact: (613) 763-2211)", -rel=>"FRAD 213", -
source=>"CGCG") ) {

# data is now stored

*  NMSCdbErase([-iname=><name>, | <component | D>)
Discards theinformation associated with the specified component in the
Customer Database. The component name istypically specified in
canonical format (see NVSEPI Conver t Conpl d). The command is
synchronous as it blocks and waits for the reply from the CDB server.

Example
if ( NVSCdbErase(“EM TOTO FRUNI 52") ) {
# data is now erased

Real-Time Alarm Collection (RTAC)

The Real-Time Alarm Collection (RTAC) capabilities of EPI let you query
the matching alarms to produce historical alarm reports. RTAC uses the
rtaccol server to spool the alarmsiit retrieves from the GMDR server to
workstation files, onefile per day (based on the alarm’ stime stamp). With the
EPI RTAC interface, you can query the spooled alarms between two date-time
boundaries. You can also specify filtersfor any alarm attribute. Specify these
filters as GREP-style patterns. The matching alarms are retrieved and their
attributes are provided in the same way aswith the Alarmé& Status specialized
APl interface.

Use RTAC Access commands n the following sequence:

1 Initidize an RTAC interface.

2 Start aquery by specifying its date/time boundaries and attribute-value
filters.

Fetch the matching alarms.
4 For each fetched alarm, extract the desired attributes and process them.

Drop the RTAC interface (usually not done).
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The RTAC interface is synchronous because the interface can only perform
one query at atime and the Fetch command is blocking.You can limit the
amount of time and or the number of alarms the Fetch command scansto
support a polling/round-robin form of multi-tasking.

The RTAC interface is also not remotable. It must be used on the same
machinethat stores (or NFS mounts) the RTAC spool files. The spool filesare
located using the RTAC. cf g configuration file . For details, see Redl time
alarm collection tool (rtaccol) in 241-6001-310 Preside MDM Server
Reference Guide.

RTAC Access commands
The following RTAC Access commands are available:

NM SRTACI nit([-iname=><name>])

Initializes an RTAC interface. If you use multiple interfaces at the same
time, specify aname in the command invocations for thisinterface. This
name must be indicated with the - i nane option on all commands
targeted at thisinterface (or use NVSEPI Def aul t RTAC to makeit the
default interface).

NM SRTACDrop(-iname=><name>)
Drops the specified RTAC interface (frees all ocated resources).

NM SRTACStartQuery([-iname <name>|]
<start date/time>, <end date/time>
[-filter=><attribute name>, <pattern>, ...])
Initiates an RTAC query for the alarms within the specified start and end
date/time. Only alarmswhose attributes match the specified filterswill be
returned. The start time can be specified asadate (“yyyy nm dd”), date
andtime (“yyyy nm dd hh nm ss”), asthe special values“0000 00
00" or “ANY” meaning the oldest available alarm, and asthe special value
“NOW meaning the current (workstation) date and time. Similarly, the
end date/time can be specified asadate (“yyyy nm dd”), date and time
(“yyyy mm dd hh mm ss”), asthe special values“9999 99 99” or
“ANY” meaning the latest alarm available, or asthe special value “NOW ,
meaning the current (workstation) date and time.
Thefilter attribute names are the same provided through the
Alarm& Status API. For details, see 241-6001-203 Preside MDM Alarm
and Satus API Reference Guide. Thefilter values are specified as GREP
style patterns for target values similar to the ones output by the
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Alarmé& Status API. Multiple attribute-pattern filters can be specified.
Filters on the same attribute are ORed together and filters on different
attributes are ANDed together (similar to the API rules).

Examples
NVBRTACI ni t () ;
if ( NVBRTACSt art Query(“ANY”, “NOW, \

-filter=> event, “set”, \
severity, “critical”, \
severity, “mjor”) ) {

# ready to fetch all critical/mjor alarns up
# to now

or,

NVBRTACI ni t () ;
NVSEPI Convert Ti ne(-api, -offset=>7200);
i f ( NVBRTACSt art Quer y(“ $NVSEPI _OUTPUT_TI ME”,
“Now) ) |
# ready to fetch alarms for the last two hours

To initiate a new query, ssimply invoke NVDRTACSt ar t Quer y again.

*  NMSRTACFetchNextAlar m([-iname=><name>.] [-out,]
[-ter sgl-normal|-full,]
[-var=><array name>,]
[-timeout=><timeout> ]
[-maxrecs=><max recor ds>])
This command fetches the next matching alarm according to the criteria
specified by NMSRTACSt ar t Quer y and NVBRTACAddFi | t er. The
matching alarms are returned similarly to the NMVSGVDRAPI RecvAl ar m
command. The following global variables are set;

NVSEPI _RECORD TYPE:
isthe API record type (always RESPONSE in this context).

NVSEPI _ ALARM SEVERI TY:
isthe severity of the alarm.

NVSEPI _ALARM EVENT
isthe alarm event.
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NVSEPI _ ALARM FAULT
is the fault code.

NVSEPI _ALARM TI ME
isthe alarm time.

NVSEPI _ALARM COMPI D
is the component ID.

NVSEPI _ ALARM OPDATA
is the operator data.

If you specify - out , the major attributes are also returned as a string
result. If you specify -t er se, -normal , or -ful |, thenthe

NVSEPI _ALARM DI SPLAY global variableis set to the corresponding
display format (similarly to NVBGVDRAPI For mat Al ar mand
NVBRTACFor mat Al ar m) and returned as a string result if - out isalso
specified. If you specify an associative array name with - var , the array
isfilled with all the non-empty attributes of the alarm just like for
NVBGVDRAPI RecvAl ar m

if ( NMBRTACStartQuery(“ANY”, “NOW, \
-filter=> event, “set”, \
severity, “critical”, \
severity, “mjor”) ) {
whil e ( NVSRTACFet chNext Al arm(“-full”,
-var=>alarm ) {
if { $alarn{conpCriticality} > 60 ) {
print “$NVSEPI _ALARM DI SPLAY” ;
}
}

If youusethe-timeout or-nmaxrecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
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number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the
RTAC interface for awhile and round-robin to other tasks.

You can extract the fetched alarm’s contents with the commands
NMSRTACFor mat Al ar m NMSRTACGet Al arm

NVBRTACGet Fi r st Att ri but e, NVBRTACGet Next At tri but e, and
NVBRTACFi ndNext At t ri but e commands.

«  NMSRTACFormatAlarm([-iname=><name>,] [-out,]
ter selnormal|full)
This command produces the last fetched alarm in the specified display
format. The output is provided as the NVSEPI _ALARM DI SPLAY global
variable and as a string result if the- out optionis specified.

Example
if ( NMBRTACStartQuery(“ANY”, “NOW, \
-filter=> event, “set”, \
severity, “critical”, \

severity, “mjor”) ) {
whil e ( NVSRTACFet chNext Al arm(-var =>alarm) ) {
if ( $alarn{conpCriticality} > 60 ) {
NVSRTACFor mat Al arm(“ful 1 ™) ;
print “$NVSEPI _ALARM DI SPLAY”;

}

*  NMSRTACGetAlarm([-iname <name>,] [-out,]
[-var=><array name>])
This command resets the attribute scan to the beginning of the attribute
list (for NMSRTACGet Next At t ri but e and
NVBRTACFi ndNext At t ri but e) and produces the last fetched alarm
into the named associative array variable (if - var isused) and/or asa
string result (if - out isused).

«  NMSRTACGetFirstAttribute([-iname=><name>,] [-out])
This extracts the first attribute of the last fetched alarm. The attribute is
provided similarly to the NVBAPI Get Next At t ri but e command.

NVSEPI _FI ELD_LABEL
isthe API field type (always“_attr: " inthiscontext).
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NVSEPI _FI ELD_NAME
isthe API attribute name

NVSEPI _FI ELD_TYPE
isthe API attribute type element (always“ S” in this context).

NVSEPI _FI ELD_VALUE
isthe API attribute value.

Multiple-line attribute block values are returned as asingle multiple-line
value.

If - out isused, thefield isreturned as a string result in an API-like
format. The return error code isin NVSEPI _RESULT (6 indicates there
are no morefields).

*  NMSRTACGetNextAttribute([-iname <name>,] [-out])
Similar to NMSRTACGet Fi r st Al ar mbut extracts the next attribute in
thelist.

Example
NVBRTACGet Al ar m() ;

while ( NVSRTACGet Next Attribute() ) {
if ( “$NMSEPI _FI ELD LABEL” eq “_attr:” \
&& “$NVSEPI _FI ELD NAME" eq “tinme” ) {
print “Time is: $NVBEPI _FI ELD VALUE";

«  NMSRTACFindNextAttribute([-iname=><name>,] [-out,]
<attribute name>)
Findsthe next named (NRS type name or long name/title) attributein the
attribute list and returnsit similarly to NVBRTACGet Fi rst Attri bute.

Network Reporting System

The Network Reporting System (NRS) capahilities of EPI let you create
device configuration reports on the data stored in the NRS database and its
schema (RDF files). You build the NRS query by identifying the node
configuration files to scan (by name, pattern, and naming discipline such as
keyed and dated)and the component typesto extract configuration data from.
The configuration datais returned to the EPI script in various ways (for
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example, environment variable, associative arrays, and standard output). The
data values correspond to the way NRS reports currently work. The EPI NRS
capabilities also add value by providing program access to the following
items:

* NRS schema contents (the RDF files)
» theautomatic construction of the component name

» theability to specify Passport component and attribute types by name
and hierarchical path, rather than by numerical IDs.

EPI does not provide a means of populating this database. You must use the
NRS utilities for this (some examples include nrspop, pnrspop, and sisauto).
For more information on the NRS database and its use, see 241-6001-022
Preside MDM Network Reporting System User Guide.

Use the following sequence for NRS Access commands:
1 Initialize an NRSinterface.

2 Start aquery by specifying the target node configurations and the
component types to be reported, and/or

3 Loadinand interrogate the NRS schema to help create the report
(optional).

4 Fetch the matching configuration components. Components are
extracted in depth-first order with no garanteed ordering at peer level (as
with other NRS reporting mechanisms).

5 For each fetched component, extract the desired attributes and process
them.

6 Dropthe NRSinterface (usualy not done).

The NRS interfaceis synchronous because an interface can only perform one
guery at atime and the Fetch command is blocking. However, you can limit
the amount of time and the number of components the Fetch command scans
to support a polling/round-robin form of multi-tasking.

You cannot use the NRS interface remotely. Use the NRS interface on the
same machine that stores (or NFS mounts) the NRS database. The database
and schemaare located using the NRS. cf g configuration file. For details, see
241-6001-022 Preside MDM Networ k Reporting System User Guide.
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NMSNRSInit([-iname=><name>])
Initializes an NRS interface. If you use multiple interfaces at the same
time, specify aname in the command invocations for thisinterface. This
name must be indicated with the - i nane option on all commands
targeted at thisinterface (or use NVSEPI Def aul t NRS to make it the
default interface).

*  NMSNRSDrop(-iname=><name>)
Drops the specified NRS interface (frees all ocated resources).

«  NMSNRSStartQuery([-iname=><name> ]
[[-include=>] <comp. type>[*|+["], ...]
[-exclude=><comp. type>[*[+|], ...])
Initiatesan NRS query. The query reportsthe specified component types.
Typeslisted after the - excl ude option are not reported. By default, no
types are reported. Component types are specified as a quoted string
consisting of
[ <devi ce type>/]<conponent >[ *| +| 7]
where <devi ce type> isarecognized NRS device type (ppc for
Carrier versions of Passports, ppe for Enterprise versions, dpn for DPN
equipment). If no devicetype is specified, the default type for the
installation is taken from the NRS. cf g file. The <conponent >
specification can be aname for DPN components, a numerical
component ID for Passport components, or aname (the full component
type name, for example, Fr ameRel ay Uni , or the prompt, for example,
Fr Uni ) for Passport components.

Note: The Passport component names are not unigue since there can be
multiple Passport components with the same name or prompt. Passport
component types are uniquely identified by their numeric component ID.
Including or excluding component types to the report by name includes
or excludes al the possible matches. This may result in unwanted
components being reported.

Passport components can also be identified as the full hierarchy of full
names and/or abbreviations. For example, to include the

Ser vi cePar anet er component of a Frame Relay UNI Dlci, the
following component type can be specified: ppc/ EM Fr Uni - Dl ci - Sp.
Inthat case, only the specified Sp subcomponent (FrUni-Dlci-Sp) will be
returned. Sp components of other hierarchies (for example, FrNni-Dlci-
Sp) will beignored.
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The names are not case sensitive. The schema, RDF files, to interpret the
names are located as specified in the NRS. cf g file.

If the component type specification uses an asterix (*) asasuffix, al the
component’s possi ble subcomponents (recursively) are included or
excluded, as specified. If you use aplussign (+), only itsimmediate
subcomponents are included or excluded. If you use acaret (*) asa
suffix, then all the component’s possibl e parent components areincluded
or excluded. If the modifier is applied to afull path Passport component
specification, then only the related components of the specified full path
are added. In non-path specifications, all possible parentsareincluded or
excluded. You can combine multiple suffixes. It is possible to include
whole sub-hierarchies of components then exclude the subcomponents
you don't need by using the - excl ude option. More component types
can be include/excluded with the NMBNRSRepor t ConpType command.
Specify the -i ncl ude option if you want to include more components
after the specification of excluded ones.

To start anew NRS query, call NVBNRSSt ar t Quer y again.

Example(1)
NVBNRSI ni t () ;
i f ( NVBNRSSt art Query(“ppc/ 2", “ppc/ FraneRel ayUni *”) )
{
# ready to specify the source files for an NRS
# report on the (Carrier) Passport nodul e and
# Frame Relay components (including all its
# subconponent s)

Example(2)
NVBNRSI ni t () ;
if ( NVBNRSSt art Query(“ppc/ EMAt M f-Vece-Ved™”) ) {
# ready to specify the source files for an NRS
. #report onthe (Carrier) AtmVirtual Connection
# Description and its indicated parents (Vcc,
# Atmf and EM.

*  NMSNRSReportCompType([-iname=><name>,]
[[-include=>] <comp. type>[*|+], -..]
[-exclude=><comp. type>[*|+|*], ...]
| -list [, -out])
Includes or excludes additional component types to the report. See
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NVBNRSSt ar t Quer y for the specification of the types.
NVBNRSRepor t ConpType can be called multiple times to include and
exclude component types.

This command can also be used to list, withthe - I i st option, the
component types currently included. These arelisted, one per line, asthe
value of the NVBEPI _OQUTPUT_TEXT environment variable. If - out is
specified, they are also returned as a string result.

Note: The reported component types can be manipulated in the middle
of areport by invoking the NMSNRSRepor t ConpType command as
appropriate.

Example
i f ( NVBNRSSt art Query(“ppc/ 2", “ppc/ FrameRel ayUni *") )
{
NVSNRSRepor t ConpType( - excl ude=>"ppc/ Signal Il i ng”, \
“ppc/ Dat aLi nkConnectionldentifier*”);
. # Same as previous exanpl e except that this tinme
# the Signalling and DLCI subcomponents (and
# all its subconponents for the latter) are to
# to be excluded fromthe report

«  NMSNRSAddSour ce([-iname=><name>|
-file=><file name>

| -named=><device>, <module>, <name>

| -keyed=><device>, <module>, <key>

| -dated=><device>, <module>, <date>

| -latest=><device>, <module>

[, <from date/time>]

| -list [, -out])
This command specifieswhich NRS data filesto report on. Thefilesare
located at the path specified in the NRS. cf g file. The files are expected
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to already be there. For detail s about how to populate the NRS database,
see 241-6001-022 Preside MDM Network Reporting System User Guide.
Thefile(s) can be specified in a number of ways,

-file Explicitly names the NRS datafile to
report on (with or without afull path -
- the NRS database path as configured
in NRS. cf g will be used if not
specified).

- nanmed Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<modul e>, the module name, and
<nane>, the configuration file name.

- keyed Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn),
<nmodul e>, the module name, and
<key>, the configuration file key.
Keyed configuration file names have a
fixed prefix (the key) followed by a
variable two-digit counter. <key>
only matches the key prefix. For a
matching key, the file with the highest
two-digit suffix is selected.
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- dat ed Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, and dpn),
<nmodul e>, the module name, and
<dat e>, the configuration file date
(six digits, not a pattern). Dated
configuration file names have a fixed
six-digit prefix (thedate) followed by a
variable two digit counter. <dat e>
only matches the date prefix. For
Passports, <dat e> matches the
activation date of the NRS datafile
name. For both Passport and DPN
files, the highest dated file up to the
specified date is accepted (and the one
with the highest two-digit counter
suffix).

-l at est Includes NRS datafile(s) matching the
specified GREP patterns;
<devi ce>, the device type (for
example, ppc, ppe, dpn), and
<modul e>, the module name.
If you specify <f r onDat eTi me> as
“YYMVDD',“ YYYY MM DD’ , or “ YYYY
MM DD HH MM SS”, only the NRS data
filesfrom that date/time forward
(UNIX file modifitation time-stamp)
are considered. Thisoption is useful
for creating incremental reports based
onthelatest NRS population or the last
report invocation.
For each matching module, the
matching file with the highest file
system date is selected (the most
recently populated file).
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In all cases where multiple files match the patterns provided in the
NVBNRSAddSour ce call, only onefile per moduleis selected, the highest
one in alphanumerical order. For Passport, this also means the one with
the highest version counter, the three-digit file suffix. Multiple callsto
NVBNRSAddSour ce can select multiple files for the same module.

This command can also be used to list, withthe - | i st option, the files
currently included in the report. They are listed, one per line, with full
path, as the value of the NVSEPI _QUTPUT_TEXT environment variable.
If you specify - out , they are also returned as a string result.

Example(1)
This example and the following assume a sample NRS database
containing the following files:
dpn. R78. 4078. R7872. 970709. dat a
dpn. R78. 4078. R7888. 970715. dat a
ppc. NODER16. 2105. NEWCARD, f ul | , 012. 001105. dat a
ppc. NOCDER16. 2105. NEWCARDOS, ful |, 001. 001102. dat a
ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a
ppc. NCDER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. NODER17. 2106. deno, ful | , 003. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I, 005. 010123. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a

if ( NMBNRSStart Query(“dpn/ PEN") ) {
NVBNRSAddSour ce(-fil e=>\
“dpn. R78. 4078. R7872. 970709. data"“) ;
# ready to fetch nodul e and PE conponents from
# the specified NRS data file

Given the preceding sample database, this call selectsthe following file;
dpn. R78. 4078. R7872. 970709. dat a

Example(2)
if ( NMBNRSStart Query(“ppc/Card”) ) {
NVSNRSAddSour ce( - name=>“ppc”, “.*", “NEWCARD. *");
# ready to fetch card conponents from all
# node configurations whose nane start with
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# NEWCARD

Given the sample database, this call selects the following file:
ppc. NODER16. 2105. NEWCARD, ful | , 012. 001105. dat a
(the“latest” of the two matching files for NODER16)
ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a

Example(3)
if ( NMBNRSStart Query(“ppc/Card”) ) {
NVBNRSAddSour ce( - keyed=>"ppc”, “.*”, “NEWCARD);

# simlar as above but with strict KEY syntax

Given the sample database, this call selects the following file:
ppc. NOCDER16. 2105. NEWCARDOS, ful | , 001. 001102. dat a
ppc. NCDER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
(The other NODERI16 file was not selected asits name
does not match the syntax of akeyed file)

Example(4)
if ( NMBNRSStart Query(“ppc/Card”) ) {
NVBNRSAddSour ce( - dat ed=>"ppc”, “.*”, “010211");

# as above but this tinme for all node
# configurations dated before or for February
# 11th 2001

Given the sample database, this call selects the following file:
ppc. NODER16. 2105. NEWCARD, f ul | , 012. 001105. dat a
ppc. NCDER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
ppc. NCDER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
(All configurations up to 010211 for PPC nodes are taken.)

Example(5)
i f ( NMBNRSSt art Query(“ppc/ Software”, “ppc/ Software”)
) |
NVBNRSAddSour ce( - | at est =>“ppc”, “EAST.*");
NVSNRSAddSour ce( - | at est =>"ppe”, “SOUTH. *");
# ready to fetch Software conponents fromthe
# | atest configuration of the nodes whose nanes
# start with EAST or SOUTH

Given the sample database, this call selects the following file:
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
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ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a

ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a

ppe. SQUTHRTP. 2113. voi ce, ful |, 044. 010124. dat a
(Assuming the UNIX file data matches the ordering of the
activation dates in the file names.)

*  NMSNRSFetchNextComponent([-iname=><name>,] [-out,]
[-var=><array name>, [-byname|]]
[-skip=><level>] [-stop=><level>)]
[-timeout=><timeout>,]
[-maxrecs=><maxrecs>])
[-marker <seek marker>])
Fetchesthe next matching component (according to the component types
specified in NVBNRSSt ar t Quer y and NMSNRSRepor t ConpType) from
the selected (through NMSNRSAdd Sour ce) NRSdatafiles. The matching
component information is available through the following global
variables:

NVBEPI _NRS_COMWPI D

isthe full Component 1D of the fetch component (the component is
specified in mixed case, with space separators, for example, “EM
NODER16 FrUni 132 Dici 206 Sp $“, and can be manipulated with
NVSEPI Conver t Conpl d).

NVSEPI _NRS_COMPTYPE

is the component type of the fetched component (the component typeis
specified as <devi ce>/<t ype> where <devi ce> isthe NRS device
type (ppc, ppe, or dpn), and <t ype> isthe component type (aname for
DPN, anumerical component ID for Passport, for example, dpn/ PE or
ppe/ 8664).

NVSEPI _NRS_COWPTI TLE
isthe (long) type name of the fetched component, for example,
Ser vi cePar anet er Prov for the component identified above.

NVSEPI _NRS_COMPABBREV
isthe short type name of the fetched component (for Passport’s, it isthe
prompt), for example Sp for the component identified above.

NVBEPI _NRS_VALUE
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is the instance value of the fetched component (the value of its most
specific component 1D category/value pair, for example, “$” for the
component identified above).

NVSEPI _NRS_LEVEL
isthe hierarhcy level of the fetched component (starting at O for the
module level, for example, 3 for the component identified above). Note
that matching components are returned in depth-first order.

NVSEPI _NRS_FI LE_PATH
isthe NRS data file from which the matching component was fetched.

If you specify the - out option, thefirst four items above are al so output,
one per line, to the standard output stream. If you usethe - var optionto
name an associative array, the array dills with the NRS component
description. The array entry index is the attribute type, as specified in
NRS, names for DPN and the special values“OAM', “_ COVPONENT” ,

“ H ERARCHY_LEVEL”, and anumerical attribute ID for Passport
components (for example, 16567 for the Fr ane Rel ay Sp

conmi t t edl nf or mat i onRat e attribute). If you specify the - byname
option, the index is asindicated except for the special values, which are
then reported as “Owner shi p”, “Conponent ” and

“Hi erarchy_| evel " respectively, and for Passport components for
which the full attribute name is used instead (for example,

“commi t t edl nf or mat i onRat e”, not “ci r”). The entry valueisthe
corresponding attribute value. EPI also includes special entries with
_EPI _COWPI D, _EPI _TI TLE, and _EPI _ABBREV index containing the
information corresponding to the NMSEPI _NRS_COWVPI D,

EPI _NRS_COWPTI TLE, and EPI _ COVMPABBREYV variables above.

Theindividual attributes of the fetched component can also be extracted
one at atime using the NVBNRSGet Fi rst Attri but e,

NVBNRSGet Next At t ri but e, and NMBNRSFi ndAtt ri but e
commands.

If you usethe - mar ker option, the specified parameter must be a
component marker previoudy saved from acall to

NVBNRSGet Conponent Mar ker . Thisrepositions the NRSfile scanning
to the specified marker before fetching the next matching component. If
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the same component type specifications are used, the same component
whose marker is saved is returned. See the description of

NVBNRSGet Conponent Mar ker for more information. If the specified
marker is an empty string, the option isignored (asif it was not
specified).

A marker may refer to another file than the one being scanned. In this
case, the marked fileis pushed onto the interface and the current file is
re-scanned from the top when the marked file is fully processed.

If you usethe - ski p option, to specify ahierarchy level, the command
returns the next matching component of a hierachy level that is smaller
or equal to the one given. Other matching components of a higher level
areignored. This method restricts the search by skipping over
components that are found to be undesireable (for example, if a Service
Parameter (level 3) component attribute of aPassport Frame Relay DL CI
component (level 2) does not meet the necessary criteria, the next call to
NVBCrdFet chNext Conponent can specify - ski p=>2 which skipsto
the next DLCI component, ignoring any intervening matches. NRS
components are delivered in depth-first order.

Note: Specifying - ski p=>0 isan efficient way of skipping over anentire
module (configuration file) since EPI does not totry to match theleft over
components. The command tries to match components in the next
modul e-configuration specified with NMBNRSAdd Sour ce. Specifying
-ski p=>"-1" hasthe same effect as not specifying the option at all.

If you usethe - st op option, the next matching component is returned
asnormal. In addition, if a non-matching component of the specified
level or alower valueis found, the command returns with an empty
component (all variablesare empty except for NVSEPI _NRS_LEVEL). As
aresult, you receive information when the member of a component sub-
treeis scanned and another sub-tree of the same level is about to be
scanned (the new sub-tree matches, then it isreturned asnormal, elsethe
empty component is returned as a form of component terminator). For
example, assuming Fr Uni s (level 1) are being extracted with- st op 1
specified as soon as the first one is found, all matching Fr Uni swill be
returned as normal and an empty component is returned once aVs
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components (also at level 1 but not requested by the query) isfound. This
technique allows one to maintain a state machine that knowswhen not to
expect more sub-components of a specific sub-tree.

If you setthe-ti neout or-maxrecs options, the search does not
continue beyond the specified timeout (in seconds) and maximum
number of scanned records respectively. If atimeout or maximum
number of records tested occurs, the command returns the exit code 5
(timeout) asthe NMSEPI _RESULT variable. Thisletsyou “poll” the NRS
interface for awhile and round-robin to other tasks.

Example(1)
# looking for FrUnis with no running LMs

NVBNRSSt ar t Quer y(“ ppc/ FrUni +7);

$skip = -1;
whil e ( NMBNRSFet chNext Conponent ( - ski p=>$ski p, \
-var =>conp, “-byname”} ) {
$skip = -1;

if ( $NVSEPI _NRS_COWPABBREV eq “Lm " |
&& $conp(procedures) eq “none” } {
print \
“$NVSEPI _NRS_COWPI D has no active Lm"”;
} else {
# skip to the next FrUni
$skip = $NVSEPI _NRS_LEVEL - 1;

}
Example(2)
NVBNRSSt art Quer y(“ ppc/ Ser vi cePar anet ersProv”) ;
NVBNRSFet chNext Conponent (- var =>conp, “-bynane”);
can produce the following values for the conp array:
$conp{_EPI _COWPI D} = \
“EM NODER16 FrUni 132 Dici 206 Sp”
$conp{_EPI _TI TLE} = Servi cePar anet er sProv

$comp{_EPI _ABBREV} = Sp
$comp{ Conponent} = ppe/ 8664
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$comp{ Hi erarchy_l evel} = 3

$comp{ Omner shi p} = OMNER_| W8

$comp{ EM = NODER16

$comp{ FrameRel ayUni } = 132

$conp{ Dat aLi nkConnecti onldentifier} = 206
$conp{ Servi ceParanetersProv} = $
$comp{commi ttedl nf ormati onRate} = 64000
$comp{measurenentinterval} = 0
$comp{commi tt edBur st Si ze} = 64000
$conp{rateEnforcenent} = on

$comp{rat eAdaptati on} = off
$conmp{excessBurstSi ze} = 0

$comp{ maxi munfr aneSi ze} = 2100
$comp{accounting} = on

$comp{updateBCl} = off
$comp{raSensitivity} =7

without the - byname option, the output is:

$conp{_EPI _COWPI D} = \

“EM NODER16 FrUni 132 Dici 206 Sp %"
$conp{_EPI _TI TLE} = Servi cePar anet er sProv
$comp{_EPI _ABBREV} = Sp
$comp{ _COMPONENT} = ppe/ 8664
$conp{_H ERARCHY_LEVEL} = 3
$conp{ CAM} = OWNER | WS
$comp{_2} = NODER16

$comp{_279} = 132
$comp{_302} = 206
$conmp{ 8664} = $
$comp{ 8668} = on
$conmp{ 8670} = 64000
$conp{ 8669} = 64000
$comp{5997} = off
$comp{ 8671} = 0
$comp{ 8672} = 0
$comp{ 8673} = off
$comp{ 8674} = 7
$comp{ 8675} = on
$comp{ 8667} = 2100

*  NMSNRSGetComponentMarker [-iname <name>] [-out]
Extracts amarker for the current fetched component and returnsit asthe
NVBEPI _NRS_COVP_MARKER environment variable or on standard
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output if - out isused. The marker may be saved and used later as an
argument to NMSNRSFet chNext Conponent ' s - mar ker option to
rescan acomponent structure (not thewhol efile) which worksaround the
NRS peer component type that is not specified (all instances of a
subcomponent type X are together, but it is not specified if instances of
type X appear before or after those of its peer type Y). For example, an
NRS interface may be used to scan for Frame Relay interfaces and their
DNA sub-components. When an FrUni isfound, its marker is saved and
the interface is used to locate its Dna. Then the same (requires one to
manipul ate the selected types with NMSNRSRepor t ConpType) or
another NRS interface can be used to scan for the FrUni’s Dl ci
subcomponents. The marker may be exchanged between properly
initialized NRSinterfaces. markers may also refer to different files. If the
marker cannot be computed, an empty string is returned.

Example
# Assume two NRS interfaces (inames fruni and dlci)
# configured to scan for FrUnis/Dnas and Dicis
# respectively
whi | e ( NMSNRSFet chNext Conponent (-i name=>fruni, \
-var=>conp) {
if ( $NVSEPI _NRS_COWP_ABBREV eq “Fruni” ) {
# ... process FrUni information...
NVMSNRSCGet Conponent Mar ker () ;
$mar ker = " $NVSEPI _NRS_COWP_MARKER' ;
} else if ( $NVSEPI _NRS_COVP_ABBREV eq “Dna” ) {
# ... process DNA information ...
st opAt = -1,
whi I e ( NVBNRSFet chNext Conponent ( \
-iname=>dl ci, -stop=>$stopAt, \
-mar ker =>"$marker”) ) {
$mar ker "
$st opAt 1;
# ... process the DLCls ...

}

«  NMSNRSGetComponent([-iname=><name>,] [-out,]
[-var=><array name> [, -byname]])
Resets the fetched component’s attribute list for the
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NVBNRSGet Fi rst Att ri but e, NVBNRSGet Next At t ri but e, and
NVBNRSFi ndAt t ri but e commands and returns the description of the
component similarly to NMSNRSFet chNext Conponent .

*  NMSNRSGetFirstAttribute([-iname=><name>,] [-out,]
[-var=><array name>])
Extracts the first attribute from the fetched component. The following
global variables are set with the description of the attribute:

NVSEPI _FI ELD_LABEL

isthe attribute’s name (for Passport, it isthe attribute’s full name, not its
prompt, for example, “Per cent heap” for DPN,

“conmi t t edl nf or mat i onRat e” for Passport).

NVSEPI _FI ELD_NAME
isthe attribute’s type; astring for DPN, a numeric attribute 1D for
Passport (for example, “LOADPETYPE” for DPN, 8669 for Passport).

NVSEPI _FI ELD_TYPE
isthe NRS type of the attribute; Bl T_STRI NG, BOOLEAN, DNA,
HEXADECI MAL, | NVI SI BLE, LI STI NDEX, NOKEY, NUMERI C, or STRI NG

NVSEPI _FI ELD_VALUE
isthe attribute's value.

If - out isspecified, the values are also returned, one line in the same
order as above, as a string result.

If - var isused to name an associative array, that array isfilled with the
attribute’s description with entries with the following indicies:

nanme
the attribute's type (same as NMSEPI _FI ELD NANE above).

val ue
the attribute’s value (same as NMSEPI _FI ELD_VALUE above).

type
the attribute’'s NRS type (same as NMSEPI _FI ELD_TYPE above).

title
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the attribute’s full name (same as NVEPI _FI ELD_LABEL above).

abbrev
for DPN, itisthesameasthet i t | e entry, for Passportitistheattribute’'s
prompt.

w dt h
the attribute’s maximum width in NRS.

«  NMSNRSGetFirstAttribute([-iname=><name>,] [-out,]
[-var=><array name>])
Extracts the next attribute from the fetched component. The attribute
information is returned similarly to NMSNRSGet Fi r st At t ri but e.

*  NMSNRSFindAttribute([-iname=><name>] [-out,]
[-var=><array name>,] <name>)
Extracts the named attribute from the fetched component. The search is
case-insensitive. For Passport, both the full attribute name and the
prompt can be used. The attribute information is returned similarly to
NVBNRSCet Fi rst Attri bute.

Example
# looking for FrUnis with no running LMs (as above)

NVBNRSSt art Quer y(“ ppc/ EM Fr Uni -Lm ") ;

$skip = -1;
whi | e ( NMBNRSFet chNext Conponent (- ski p=>$skip) ) {
$skip = -1;

NVBNRSFi ndAttri but e(“procedures”);
if ( $NVSEPI _FI ELD VALUE eq “none” ) {

print \

“$NVMSEPI _NRS_COWPI D has no active Lmi\n";
} else {

# skip to the next FrUni

$skip = $NMBEPI _NRS_LEVEL - 1;

}

«  NMSNRSGetComponentSchema([-iname=><name>,] [-out,]
[-var=><array name>,
[-byname]]]
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[<comp type>[*|+[*]])
Use this command to examine the component schema for the current
fetched component (from NVSNRSFet chNext Conponent ) when no
<conp type> isspecified. You can also useit to examine the NRS
schema (RDFs) in general when <conp t ype> is specifiedinasimilar
manner to the NMSNRSSt ar t Quer y command. Usethe*, +, or A prefix
to automatically load the RDFsfor the subcomponents and parents of the
specified component respectively. (Note that components loaded with
this command are not necessarily reported. Use NVSNRSSt ar t Query or
NVBNRSRepor t ConpType for this).

Note: For Passport, <conp type> can also be specified asthe
component’s numerical 1D, name, prompt or full name/prompt path.
Passport component names and prompts are not unique since there can
be multiple Passport components with the same name or prompt (but
different numerical IDs). It isnot determined which matching component
will be returned by NMSNRSGet Conponent Schena in that case.

The following global variables are set by this command:

NVSEPI _NRS_SCHEMA NANE

is the component’s type specified as <devi ce>/ <conp> where
<devi ce> isthe devicetype (ppc, ppe, or dpn), and <conp> isthe
component type (aname for DPN, a numerical 1D for Passport, for
example, dpn/ UTP for DPN, ppc/ 302 for Passport).

NVSEPI _NRS_SCHEMA TI TLE
isthe component’s name (aname for DPN, the full component name, for
Passport, for example, “UTP” for DPN, “Fr aneRel ay Uni “ for

Passport).

NVSEPI _NRS_SCHEMA ABBREV
is the component’s abbreviation (a name for DPN, the prompt for
Passport, for example, “UTP* for DPN, “Fr Uni “ for Passport).

NVSEPI _NRS_SCHEMA OWNERS

isthe list of the component’s direct parent component types. The types
areon asingle line, space separated, and specified as <devi ce>/
<conp> similarly to NMSEPI _NRS_SCHEMA NANE above. For example,
the owners for dpn/ UTP is“dpn/ PO, and for ppc/ Vri t ual Fr aner
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they are“ppc/ 9200 ppc/ 1543 ppc/ 279 ppc/ 3742".

NVSEPI _NRS_SCHEMA SUBORDI NATES

isthelist of the component’s direct sub-component types. The types are
on asingle line, space separated, and specified as <devi ce>/ <conp>
similarly to NMSEPI _NRS_SCHEMA_NAME above. For example, for dpn/
UTP the subordinates are “dpn/ UTPLI NK dpn/ UTPLI NK_EXT dpn/
M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP dpn/

UTPPASSWD _ENV” , and for ppc/ Dat aLi nkConnecti onl denti fier
they are“ppc/ 8664 ppc/ 219 ppc/ 16565“.

NVSEPI _NRS_SCHEMA ATTRS

isthelist of the component’s attribute types. The types are on asingle
line, space separated, and specified as nanmes for DPN and as numerical
IDs for Passport. For example, for dpn/ UTP, they attributes are

“ COMPONENT _H ERARCHY_LEVEL _PM _PE _PI _PO _UTP OAM,
and for ppc/ Fr aneRel ayUni they are”_COVPONENT

_H ERARCHY_LEVEL _2 279 OAM 96 3177 3175 9332“.

If you specify - out , the component type, (full) name, abbreviation
(prompt), list of direct parent component types, list of direct
subcomponent types, and list of attributes are returned as a string result
one per line (the last two lists are on aline each, with space separators
between the types).

If you use - var to name an associative array, the command fills two
arrayswith the schemainformation. The<ar r ay name> array contains
the following entries indicated by their index:

namnme
is the component’s type (same as NVSEPI _NRS_SCHEMA NANE above).

title
is the component’s name (same as NMSEPI _NRS_SCHEMA TI TLE
above).

abbrev
is the component’s abbreviation (same as
NVBEP!I _NRS_SCHEMA_ABBREV above).
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owner s
is the component’s list of direct parent types (same as
NVBEPI _NRS_SCHEMA_OWNERS above).

subor di nat es
is the component’s list of direct subcomponent types (same as
NVBEPI _NRS_SCHEMA_SUBGCRDI NATES above).

attrs
is the component’s attribute types (same as
NVBEPI _NRS_SCHEMA_ATTRS above).

The<array nane>_fieldsarray containsthefollowing entriesfor each
attribute types supported by the component (where<f i el d t ype>isthe
attribute name for DPN and the attribute numeric 1D for Passport or the
attributes full name/titleif - byname is specified).

<field type>title
isthe indexed field’s name (a string for DPN, the full attribute name for
Passport).

<field type>, nane
isthe indexed field NRS attribute type name.

<field type>, type
isthe indexed field NRS type (see the description of
NVSEPI _FI ELD_TYPE for NMSNRSGet Fi rst At tri but e).

<field type> width
isthe indexed field maximum NRS width.

<field type>, abbrev
istheindexed field abbreviation (same as thetitle for DPN, the attribute

prompt for Passport).

<field type>, group
is the indexed field attribute group type.
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Example(1)
# Lists (by full nanme) the attributes of the Passport
# Lp conponent
NVBNRSCGet Conponent Schena( - var =>conps, \
“ppc/ Logi cal Processor”);
print “$NVSEPI _NRS_SCHEMA Tl TLE\ n”;
# print its attributes by nane
foreach $i ( split / /, $NMSEPI _NRS_SCHEMA ATTRS ) {
$ii = “$i,title”;
print “ $conps_fields{$ii}\n";
}

Example(2)
NVBNRSI ni t () ;
NMBNRSCet Conponent Schena( - var =>conp, “dpn/ UTP");

can produce the following values for the conp array:

$comp{ nanme) = dpn/ UTP

$comp{title) = UTP

$comp{abbrev) = UTP

$comp{ owners) = dpn/ PO

$conp{ subor di nat es) = “dpn/ UTPLI NK dpn/ UTPLI NK_EXT \
dpn/ M 8_CUS_MODEM PROF_ENV dpn/ UTPDI ALUP \
dpn/ UTPPASSWD_ENV”

$comp{attrs) = “ COVPONENT _H ERARCHY LEVEL _PM\
_PE _PI _PO _UTP OAM

and the following values for the conp_fi el ds array:

$conp_fi el ds{ _COVPONENT, abbrev) = Conponent

$conp_fi el ds{_COVPONENT, gr oup) =

$conp_fi el ds{_COVPONENT, narme) = _COVPONENT

$comp_fi el ds{_COVPONENT, title) = Conponent

$comp_fi el ds{_COVPONENT, type) = STRI NG

$comp_fi el ds{_COVPONENT, wi dth) = 0

$conmp_fi el ds{ OAM abbrev) = Omnership

$conmp_fiel ds{ OAM gr oup) =

$comp_fi el ds{ OAM nanme) = QOAM

$comp_fields{OAM title) = Owmnership

$comp_fiel ds{OAM type) = STRI NG

$comp_fiel ds{OAM wi dth) = 10

$conmp_fi el ds{_H ERARCHY_LEVEL, abbrev) =\
Hi erarchy_| evel
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$conp_fi
$conp_fi

$conmp_fi

$conp_fi
$conp_fi
$conp_fi
$comp_fi
$conp_fi
$conmp_fi
$conp_fi
$conp_fi
$conp_fi
$conmp_fi
$conp_fi
$conmp_fi
$conp_fi
$conp_fi
$conp_fi
$conp_fi
$conp_fi
$comp_fi
$conp_fi
$comp_fi
$conmp_fi
$comp_fi
$comp_fi
$comp_fi
$conp_fi
$conp_fi
$conmp_fi
$conp_fi
$conp_fi
$conp_fi
$conmp_fi
$conp_fi

Example(3)
NVBNRSI ni t

el ds{ _H ERARCHY_LEVEL, gr oup)
el ds{ _Hl ERARCHY_LEVEL, nan®)
_HI ERARCHY_LEVEL

el ds{_H ERARCHY_LEVEL, titl e)
Hi erarchy_l evel

el ds{ _H ERARCHY_LEVEL, t ype)
el ds{_H ERARCHY_LEVEL, wi dt h)

el ds{_PM abbrev) = PM

el ds{_PM group) =

el ds{_PM nane) = _PM
elds{_PMtitle) = PM

el ds{_PMtype) = STRI NG
elds{_PMw dth) = 12

el ds{_PE, abbrev) = PE

el ds{_PE, group) =

el ds{_PE, nane) = _PE
elds{_PE, title) = PE

el ds{_PE, type) = NUMERI C
el ds{_PE,width) = 2

el ds{_PI , abbrev) = P

el ds{_PI, group) =

el ds{_PI,nane) = _PI
elds{_Pl,title) = PI

el ds{_Pl,type) = NUMERI C
elds{_Pl,width) = 2

el ds{_PO abbrev) = PO

el ds{_PO group) =

el ds{_PO nane) = _PO

el ds{_PO width) = 2

el ds{_PO type) = NUMERI C
elds{_POtitle) = PO

el ds{_UTP, abbrev) = UTP
el ds{_UTP, group) =

el ds{_UTP, nane) = _UTP
elds{ _UTP, title) = UTP
el ds{_UTP, type) = NOKEY
el ds{_UTP,width) =1

NVBNRSCGet Conponent Schena( - var =>conp,

can produce the following values for the conp array:

“ppc/ FranmeRel ayUni ") ;

=\

= NUMERI C
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$conmp{ nanme) = ppc/ 279

$comp{title) = FraneRel ayUni

$comp{ abbrev) = FrUni

$comp{owners) = ppc/2

$comp{subordi nates) = “ppc/ 161 ppc/ 16502 ppc/ 287 \
ppc/ 10990 ppc/ 586 ppc/ 9314 ppc/ 302 \
ppc/ 10649 ppc/ 8600 ppc/ 1768”

$conp{attrs) = “_COVPONENT _H ERARCHY_LEVEL _2 \
_279 OAM 96 3177 3175 9332

and the following values for theconp_fi el ds array:

$conp_fi el ds{ _COVPONENT, abbrev} = Conponent
$comp_fi el ds{_COVPONENT, narme} = _COVPONENT
$comp_fi el ds{ _COVPONENT, title} = Conponent
$comp_fi el ds{_COVPONENT, t ype} = STRI NG
$conp_fi el ds{_COVPONENT, wi dth} = 0
$conmp_fi el ds{ OAM abbrev} = Omnership
$conmp_fi el ds{ OAM nanme} = QOAM
$comp_fields{OAM titl e} = Ownership
$comp_fiel ds{ OAM type} = STRI NG
$comp_fiel ds{OAM wi dt h} = 10
$conp_fi el ds{_H ERARCHY_LEVEL, abbrev} =\
Hi erarchy_| evel
$conp_fi el ds{_H ERARCHY_LEVEL, group} =
$comp_fi el ds{_H ERARCHY_LEVEL, nanme} =\
_HI ERARCHY_LEVEL
$comp_fiel ds{_H ERARCHY_LEVEL,title} =\
H erarchy_| evel
$conp_fi el ds{_H ERARCHY_LEVEL, type} = NUMERI C
$conmp_fiel ds{_H ERARCHY_LEVEL,w dth} = 2
$comp_fiel ds{_2, abbrev} = EM
$comp_fields{_2, group} =
$comp_fields{_2,name} = _2
$conmp_fields{_2,title} = EM
$conmp_fields{_2,type} = STRING
$comp_fields{_2,width} = 12
$comp_fiel ds{_279, abbrev} = FrUni
$comp_fiel ds{_279, group} =
$comp_fiel ds{_279, nane} = _279
$conmp_fields{_279,title} = FrameRel ayUni
$conmp_fiel ds{_279,type} = NUMERI C
$comp_fields{_279,width} =5
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$conmp_fiel ds{3175, abbrev} = ifl

$conmp_fiel ds{3175, group} = IfEntryProv
$conmp_fiel ds{3175, nane} = 3175

$comp_fiel ds{3175,title} = iflndex

$comp_fiel ds{3175,type} = NUMERI C
$conmp_fields{3175,width} =5

$conmp_fiel ds{3177, abbrev} = ifState
$conmp_fiel ds{3177, group} = IfEntryProv
$comp_fiel ds{3177, nane} = 3177
$comp_fields{3177,title} = ifAdm nStatus
$comp_fiel ds{3177,type} = STRI NG
$conmp_fields{3177,width} = 7

$conmp_fi el ds{96, abbrev} = cid

$conmp_fiel ds{96, group} = CustonerldentifierData
$comp_fi el ds{96, nane} = 96
$conp_fields{96,title} = customerldentifier
$comp_fiel ds{96,type} = STRING

$conmp_fiel ds{96,wi dth} = 4

$conp_fi el ds{9332, abbrev} = nunber O Em ssi on(s
$conmp_fiel ds{9332, group} = Emi ssionPriorityQs
$comp_fi el ds{9332, nane} = 9332
$conp_fields{9332,title} = nunber Of Em ssi on(s
$comp_fiel ds{9332,type} = STRI NG

$conmp_fiel ds{9332,width} =1

If -bynane is specified, the fields would report as
fol | ows:

$conp_fi el ds{ Conponent, abbrev} = Conponent
$conp_fi el ds{ Conponent, group} =
$conp_fi el ds{ Conponent, name} = _COVPONENT
$conp_fi el ds{ Conponent, title} = Conponent
$comp_fi el ds{ Conponent, type} = STRI NG
$comp_fi el ds{ Conponent,wi dth} = 0
$comp_fi el ds{ OAM abbrev} = Omnership
$conp_fi el ds{ Oaner shi p, nane} = OAM
$conp_fi el ds{ Onner shi p, gr oup}
$conmp_fi el ds{ Omnership,title} Owner shi p
$comp_fi el ds{ Onnership,type} = STRING
$comp_fi el ds{ Oanershi p,wi dth} = 10
$conp_fi el ds{H erarchy_| evel ,abbrev} =\
Hi erarchy_| evel
$conmp_fiel ds{H erarchy_I evel , group} =
$conmp_fiel ds{H erarchy_lI evel , name} =\
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_HI ERARCHY_LEVEL
$conmp_fields{H erarchy_level ,title} =\
Hi erarchy_l evel
$conp_fields{H erarchy_| evel ,type} = NUMERI C
$conp_fields{H erarchy_|l evel ,width} = 2
$conmp_fi el ds{ EM abbrev} = EM
$conp_fiel ds{ EM group} =
$conmp_fiel ds{ EM name} = _2
$comp_fields{EMtitle} = EM
$comp_fiel ds{EM type} = STRING
$comp_fiel ds{EMw dth} = 12
$conmp_fi el ds{ FranmeRel ayUni , abbrev} = FrUni
$conmp_fi el ds{ FranmeRel ayUni , group} =
$conp_fi el ds{ FranmeRel ayUni , nanme} = _279
$conp_fi el ds{ FraneRel ayUni ,title} = FrameRel ayUni
$conp_fi el ds{ FraneRel ayUni ,type} = NUMERI C
$comp_fi el ds{FraneRel ayUni ,wi dth} = 5
$conmp_fiel ds{iflndex, abbrev} = ifl
$conmp_fiel ds{iflndex, group} = IfEntryProv
$conmp_fi el ds{ifl ndex, nane} = 3175
$conp_fields{iflndex,title} = iflndex
$comp_fiel ds{iflndex,type} = NUMVERI C
$comp_fields{iflndex,width} =5
$conmp_fiel ds{ifAdm nStatus, abbrev} = ifState
$conmp_fiel ds{ifAdm nStatus, group} = IfEntryProv
$conmp_fi el ds{i f Adnmi nSt at us, nane} = 3177
$conp_fields{ifAdm nStatus,title} = ifAdnm nStatus
$comp_fields{ifAdm nStatus, type} = STRING
$conp_fields{ifAdm nStatus,wi dth} =7
$conmp_fiel ds{custonerldentifier,abbrev} = cid
$conmp_fiel ds{custonerldentifier,group} =\
Cust omer |l denti fi erData
$conp_fi el ds{custonerldentifier, name} = 96
$conp_fields{custonerldentifier,title} =\
customer | dentifier
$conmp_fields{custonerldentifier,type} = STRING
$conmp_fields{custonerldentifier,width} = 4
$conp_fi el ds{nunber O Em ssi onQs, abbrev} =\
nunber O Emi ssi on(s
$conp_fi el ds{ nunber O Emi ssi onQs, group} =\
Em ssionPriorityQs
$conmp_fi el ds{ nunber O Em ssi onQs, nane} = 9332
$conmp_fi el ds{nunber Of Em ssi onQs, title} =\
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nunber O Em ssi onQs
$conmp_fi el ds{nunmber Of Em ssi onQs, type} = STRI NG
$conp_fi el ds{ number Of Emi ssi on(s,width} =1

Sample Perl EPI script
This section provides two sample Perl EPI script: Passport card inventory
(Command interface), and Passport DLCI configuration report (NRS
interface).

Passport Card inventory sample
The following Perl script uses the command interface to produce a card
inventory of a specified Passport node (using the current user session). This
exampleis available in the Preside Multiservice Data Manager (MDM) load
in/ opt/ Magel | anNVS/ cf g/ macr os/ nns/ src/ PPCar dl nv. pl .

#!/ opt/ Magel | anContri b/ bi n/ perl

use lib “/opt/Mgel |l anNVS/ |i b”;
use EPI gw:all);

# Extract the Argunents.
if ( @RGV < 2 ) {

print “ppcarddrop <group> <passport>\n";
exit 1,
} else {
$grp = $ARGV[ 0] ;
$nmod = $ARGV[ 1] ;

# initializes the Command interface
NVSCrdl nit () ;
if ( NMBCrdConnect() !'= 1) {

print “Failed to connect to the Comrand Session
servers.\n";
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exit 1;
}
print
Passport Card Inventory
Node Card Type I nserted Serial #
Firm Rev. LP

# do we have access to the node
NVBCdSendCommand( $grp, "$nod h -v(d) shelf card”);
NVSCrdRecvFul | Repl y() ;

if ( NVBCrdPatternMatch(“Shelf Card”) '= 1) {

print “\'n*** Passport node $nod does not seemto be
reachable.\n";

exit 1,

}

if ( NVBCndPatternMatch(“noTabular”) ) {
$opt = “-noTabul ar”;

} else {
$opt = “*;

# get the nunmber of slots fromthe shelf conponent

NVSCnrdSendCommand( $grp, "$nod d $opt shel f
number Of Sl ot s”) ;

whil e (NMSCndRecvNext Line()) {
if ( NVMBCrdGet Col um(1l, “nunberOfSlots”) ) {
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$nunber O Sl ot s = NMBCmdGet Col um(“-out”, 3);

# get the needed attributes fromall card conponents
$cardType = ““

NVBCndSendConmand( $gr p, " $nmod d $opt shel f card/*
cardType, i nsert edCar dType, seri al Nunber, acti veFi r mwar e
Version, currentLP");

SLOT: while ( NVSCrdRecvNextLine() ) {
$col = NVBCnmdGet Col uim(“-out”, 1);
$val = NVBCmdGet Col uim(“-out”, 3);
SWTCH: {

$col eq “cardType” \

&& do { $cardType = $val };
$col eq “insertedCardType” \

&& do { $insertedCardType = $val };
$col eq “activeFi rmwareVersion” \

&& do { $activeFi rnwareVersion = $val };
$col eq “serial Number” \

&& do { $seri al Nunber = $val };
$col eq “currentLP” \

&& do { S$currentLP = $val };

$col eq “Shel f” \
&& do {
# this is the name of a card (either the first or
# another one in the |ist
if ( ( length($cardType) > 0 )\
&& ( ( $cardType ne “none” ) \
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[ ( $insertCardType ne “none” ) ) ) {
printf (“%12s % 4s % 12s % 12s % 14s % 14s

%s\n”, \
$nod, $card, S$cardType, \
$i nsertedCardType, $serial Nunber, \
$acti veFi r mvar eVer si on, $currentLP);
$cardType="";
}
# extract the card nunber fromthe nanme and stop
i f max

NVSEPI Pat t er nMat ch(“ Card/ ™", \

NVBCdGet Col urm(“-out”, 2), *”):
$car d=" $NVSEPI _OQUTPUT_MATCH' ;
last SLOT if ( $card > $nunmberf Slots );

# print the last card’s info if need be
if ( ( length $cardType > 0 ) \
&& ( ( $cardType ne “none” ) \
|| ( $insertedCardType ne “none” ) ) ) {
printf (“% 12s % 4s % 12s % 12s % 14s % 14s %\ n",
$nod, $card, $cardType, $insertedCardType,
$seri al Nunber, $acti veFi r mwar eVer si on,

$current LP);

exit O;
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Passport DLCI Configuration Report sample
The following Perl script uses the NRS interface to produce a produce a
simple report al configured Frame Relay DL Cls in the network and their
major quality-of-service parameters. This exampleis available in the MDM
load / opt / Magel | anNVS/ ¢f g/ macr os/ nns/ src/ Dl ci Scan. pl .

#!/ opt/ Magel | anContri b/ bi n/ perl

# Load the NVS EPI extensions for reporting
use |lib "/opt/Magel l anNVS/ |i b";

use EPIR gw(:all);

use EPI  gw(:all);

# Initialize an NRS interface.

NVBNRSI ni t () ;

# Initiate a query for the various FrameRel ay Service
# Paramet er conponents.

NVBNRSSt art Quer y( " ppc/ FraneRel ayuUni ", \
"ppc/ EM Fr Uni - Dl ci - Sp") ;

# Report on all latest configurations (file system
# date) for all nodes.

NVBNRSAddSour ce( - | at est =>"ppc", ".*");

# Scan the NRS database for all matching conponents

whi l e ( NVSNRSFet chNext Conponent ( - var =>conp,
-bynane) ) {

# Extract the major fields by nane
# (the associative array has them by type)

if ( $NVBEPI _NRS_COVPABBREV eq "Fruni" ) {

$cid = $conp{custonerldentifier};
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next;
} else {
$cir = $conp{commi ttedl nformati onRat e};
$bc = $conp{committedBurstSize};
$be = $conp{excessBurst Size};

}

# Print the conponent information in
# conma-separated format for the target system

NNVBEPI Conver t Conpl d( - di sp, $NVBEPI _NRS_COMPI D) ;
print "$NVSEPI _COWP_I D, $ci d, $ci r, $bc, $be\ n";
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Chapter 5
C/C++ Embedded Programming Interface

This section describes the C/C++ version of the Embedded Programming
Interface (EPI). This chapter contains the following:

*  “Code conventions’ on page 349

*  “Integration methodology” on page 350

* “Interface” on page 353

e “Command usage information” on page 354
« “Base” on page 356

e “Generic APl access’ on page 363

e “Speciaized API access’ on page 375

e “Command access’ on page 390

e “Customer Database access’ on page 434

e “Rea-TimeAlarm Collection” (page 444)
“Network Reporting System (NRS)” (page 452)

* “Sample C and C++ programs’ on page 482

Code conventions
There are two code conventions used in this chapter:
o\
A back dash (\) indicates that the line of code is continued on the next
line space.
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o I
A message line that starts with a double-slash is treated as a comment
(C++ convention). For C code, comments are also indicated with a pair
of /* */ delimiters.

»  Except whereindicated, all examplesare specified using C (which makes
them compatible with C++).

Integration methodology

The C/C++ version of the EPI interfaceisapublic C version of the underlying
interfaces used, value added, and specialized by the scripting language
versions of EPI.

To minimize the number of Preside Multiservice Data Manager (MDM)
internal classes that have to be published and to ensure the stability and
independence of the interface, a C version of the interfaceis provided even
though MDM internally uses C++ object-oriented code. For the same reason,
no third party dependency isintroduced by the C/C++ EPI other than the
standard UNIX and C/C++ libraries available in Solaris. The various EPI C/
C++ interfacestypically consist of aroutine to construct the interface (thisis
equivalent to a C++ constructor or to the scripting language EPI | ni t call).
Thisroutinereturns an opague pointer, type EPI | nt er f ace (voi d*), which
must be passed to each function of that interface (equivalent to the ¢ hi s
pointer of C++ or the -i name option of the scripting language EPI calls).
Finally, each interface provides aroutine to free the interface (thisis
equivalent to a C++ destructor or the scripting language EPI Drop calls).

For your convenience, a simple C++ class mapping is also provided that
mainly recaststhe C EPI interfacesasinlined C++ class methods (to the point
that both the C function calls and C++ methods are described at the sametime
in this chapter). This class mapping hides the opaque interface pointer. The
provided class hierarchy is very flat, aligning to the major exported EPI
interfaces.

To compile your programs with the C/C++ EPI, you need to include the

MDM EPI C or C++ includefile in your code modules. The EPI extensions
are divided into two sets. For C code, you need the following line to access
the base API, Command, Customer Database, and Miscelaneous interfaces:
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#i ncl ude <stdlib. h>
#i ncl ude <EPI Public. h>

To use the RTAC and NRS interfaces, you also need to include;

#i ncl ude <EPI Publ i cR h>

For C++, you can either use the same as above or use thefollowing lineif you
also want to use the C++ class mappings for the base interfaces:

#i ncl ude <stdlib. h>
#i ncl ude <EPI Publ i c. hxx>

and the following one for the RTAC and NRS interfaces:

#i ncl ude <EPI Publ i cR. hxx>

In both cases, you will also need to specify the following options to your
compile lines to access these files and compile in compatibility mode:

<conpi |l e comrand> -//opt/Magel | anNM5/ i b |
-conpat \
<ot her options>

where <conpi | e command> depends on your compiler installation.

You then need to link your program with the MDM EPI and the Xt and X11
libraries (the latter two are needed for the event loop meaning that the MDM
codeinteractsasif you useit from X-Windowsor CDE based code). For C++,
the necessary command lineis:

<link command> <ot her options> \
-qgoption Id -znodefs \
-L/ opt/ Magel anNVS/ i b \
-R /opt/ Magel l anNMS/ 1ib \
-L/usr/openwi n/incl ude/ X11 \
-R /usr/openw n/incl ude/ X11 \
-IEPIPublic -IXt -1X11

where<l i nk comand> depends on your compiler installation.
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To use the RTAC and NRS interfaces, the necessary command lineis:

<link command> <ot her options> \
-qgoption I d -znodefs \
-L/ opt/ Magel  anNVS/ i b \
-R /opt/ Magel l anNMS/ 1ib \
-L/usr/openwi n/incl ude/ X11 \
-R /usr/openw n/incl ude/ X11 \
-IEPIPublicR -/ Xt -1X11

Note: The use of the Xt and X 11 libraries does not force your
applications to be graphical. They are needed primarily for the event
dispatching mechanism they provide. This meansthat C/C++ EPI code
will interwork with any Xt based systemsin asynchronous mode. This
also means that if your applications have their own non-Xt based event
dispatching system, you will not be able to use C/C++ EPI in
asynchronous mode.

If you are using C, you will also need to include the standard C++ Run Time
library (libC.s0) asit contains code needed by EPI:

<link command> <ot her options> \
-znodefs \
-L/ opt/ Magel anNVS/ i b \
-R /opt/ Magel l anNMS/ 1ib \
-IEPIPublic -IXt -1X11\
-L/usr/openwi n/incl ude/ X11 \
-R /usr/openw n/incl ude/ X11 \
-L/usr/lib/ -Rusr/lib -IC

where<l i nk comand> depends on your compiler installation.

Here again, use the following command to use the RTAC and NRS interfaces:

<link command> <ot her options> \
-znodefs \
-L/ opt/ Magel  anNVS/ i b \
-R /opt/ Magel l anNVS/ 1ib \
-1EPI PublicR -/ Xt -/X11 \
-L/usr/openwi n/incl ude/ X11 \
-R /usr/openw n/incl ude/ X11 \
-L/usr/libl/ -Rusr/lib -IC
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Interface

These command line options are correct for Sun’s SunPro C and C++
compilers. If you use adifferent compiler, you will surely haveto adjust these
command lines to match your setup.

Code using C/C++ EPI interfaces can only run on an MDM workstation
(Solaris) and falls under the same release considerations in terms of needed
software and patch levels.

WARNING

Thread safety

C/C++ EPI codeis NOT thread safe. You therefore cannot
use C/C++ EPI callsin multi-threaded code.

C/C++ EPI provides five groups of function calls:

* Base
Provides mapping to the EPI base routines and utilities as well as
additional housekeeping routines.

* Generic API Access:
Provides accessto the Generic Application Programming I nterface (API)
commands and replies.

»  Specialized API Access:
Provides specialized and val ue-added access to specific API Providers
such asthe Alarm and Status, Network Model, and Host Group Directory
Service (HGDS) APIs.

e Command Access:
Provides access to the Preside Multiservice Data Manager (MDM)
command macro capabilities.

* Customer Database Access:
Provides access to the MDM Customer Database capabilities.

* Real-TimeAlarm Collection (RTAC)
Provides access to the spooled alarms collected by RTAC.
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Networ k Reportinng System (NRS)
Provides access to the network-wide configutation data collected by
NRS.

With the C++ class mappings, the last three al so map to specific C++ classes,
NVBAPI and its derivatives NVSGVDRAPI , NVSNVAPI , and NVSHGDSAPI ,
NVSCnd, and NVSCdb.

Command usage information
The following information applies to the provided functions:

command argument
You need to specify all function arguments in the indicated order. In the
C++ mappings, some arguments specify default values.

return codes

C/C++ EPI provides common function return codes to indicate the
successful or failed execution of the call. Functions usualy return

EPI _SUCCESS (0) upon success and a negative number upon failure. The
possible values for the return codes follow:

EPI _SUCCESS (0) success

EPI _FAI LED (-1) operation failed

EPI _TI MEQUT (-2) operation timed out

EPI _NO_CONNECTI ON (- 3) interface not created, initialized or
connected to server

EPI _BUSY (-4) aquery isdready active

EPI _NO_QUERY (-5) no active query

EPI _END (-6) end of query (no morereplies)

EPI _BADARG (-7) pad parameter passed to function call

time-outs

Many functions allow you to specify atimeout value indicating the
amount of time to wait for areply before giving up. Thefollowing values
are supported:

EPI _TI MEOUT _FOREVER the function is blocking and forever
(-1) waitsfor areply.
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EPI _TI MEQUT_POLL (0) thefunction does not wait and returns
immediately if areply isnot already
available.

ot her nunerical val ues thefunction waitsat most for the
specified number of secondsfor areply
to become available.

* returned strings and text
Some functions return text string values either directly or as part of
structures. These returned values must not be modified or deleted.
Their value may change or the actual pointer becomeinvalid upon further
EPI function calls or after returning to the event loop by returning from
a callback function. You must make a copy of your own if you planin
keeping the value for along time.

Differences with the scripting language EPIs
The C/C++ level interfaceis similar to the scripting language ones. There are
neverthel ess some differences between the scripting and the C/C++ EPI
interfaces:

» different return code values.
See “Command usage information” (page 354).

*  no global/environment variables to return values from calls or callbacks.
Values are returned directly by the function calls. In callbacks, one must
extract the values using the provided function calls.

* nocommand help (- h option), output (- out ), or interface name (-
i nane) options.
Thesean simply inappropriate for acompiled languageinterface. Named
interfaces are not needed as multipleindividual interfaces can bedirectly
created. In addition to this document, the actual include files;
EPI Publ i c. h and EPI Publ i c. hxx contain documentation on the
various supported calls.

*  no standard error stream output of error messages.
Errors are indicated through return codes only.

* no Long Arithmetic function calls.
Long arithmetic (I ong | ong) can be performed directly in C/C++ on
Solaris.
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Base

no Timer Callback function calls.
Xt AddTi mer (from the Xt library) can be invoked directly from C/C++.

no associative array storage for return values.
Functions are provided to retrieve all return values. They can be used to
fill up your own data-structures.

In general, the first task of a C/C++ EPI program isto initialize an interface.
This function must be invoked before any other C/C++ function that uses
Preside Multiservice Data Manager (MDM) Inter-Process communications
(Context manipulation, API, Command, and Customer Database interfaces):

EPIResult NMSEPIInit(char * aName); (C/C++)
Initializes the EPI environment and provides the specified name,
<aName>, as a process name.

EPIResult NM SEPITerm(); (C/C++)

Dropsall current APl and command interfaces and terminates the |PC
environment. This is sometimes required when another EPI program
(which makes and maintains its own API or command interfaces) is
reused and invoked in the same UNIX process. The second program
would otherwise fail because of duplicate server connections.

The following Preside Multiservice Data Manager (MDM) utilities are
supported:

char * compid = NM SEPI ConvertCompl d(

char * compld,

EPICompldConversion conversion) ; (C/C++)
Convertsthe specified component 1D, and returnsthe string result (do not
modify nor free) on success or NULL on failure. The conversion codes,
<conver si on>, are asfollows;

EPI _CANON_CVT (0) convertsto canonical API format (for
example, “PM AML PE 1 PI 17).

EPI _DI SPLAY_CVT (1) convertsto display format (for
example, “PM AML PE/1 PI/1").

EPI _TYPE_CVT (2) extractsthe modulée/link type (for
example, “PM or “NL”).
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EPI _MNEMONI C_CVT (3) extracts the module mnemonic (for
example, “AML™).

EPI _EP1_CvT (4) extract the first and second link

and endpointsin canonical APl format.
EPI _EP2_CVT (5)

EPI _DPN_CVT (6) convertsaDPN-100 OA or aPE/PI/PO

component 1D to aform suitable for
commands (<mmenoni ¢> [ pe
<pe#>| <pi #> [<po #>]]). (For
example, “AML 11" istheoutput for an
input of “PM AML PE/ 11 PI/11")

EPI _SW TCH_CVT (7) returnsthe module-level component
ID in canonical API format (for
example, “PMAML” for an input of
“PM AML PE/ 117).

EPI _OWNI _CVT (8) returnsthe Preside Multiservice Data
Manager (MDM) HP-OpenView
DeskTop compatible component ID
(similar to display format except for
link names).

Examples (C/C++)
char * epl = NMSEPI Convert Conmpl d(linkld, EPI_EP1 CVT);
printf(“Endpointl: 9%l\n", epl);

char * dpn = NMSEPI Convert Conpl d(portld, EPI_DPN _CVT);
sprintf(cnd, “9% enable”, dpn);
NVSCrdSendCommand( i nt er face, cnd);

e int compare = NM SEPI CompareComplds(
char * compl,
char * comp2); (C/C++)
Compares the two component IDs and returns 0 if they areidentical, <0
if the first component 1D precedes the second, and >0 if the second
precedes the first. Thisisan intelligent comparison that is aware of
numerical versus textual instance value sorting order differences.
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e char * timstr = NM SEPIConvertTime(char * inTime,
EPITimeConvertion cvt,
int isSTC, char * param); (C/C++)
Converts the specified time string, i nTi me, and returns the resultant
string in a static buffer that must not be modified nor freed. The input
time string can be in the following formats:

APl (YYYY MV DD HH MM SS)

Common Alarm (YY- MV DD HH: MM SS)

UNIX Epoch (<nunmber of seconds since 1970>)
Passport reply (YYYY- M DD HH: MM_SS)

Thereturned timeisin the sametime frame asthe input one except when
<i sSTC> is set to anonzero value or when the EPI _STC TCVT
conversion is performed. If <i sSTC> is set to anonzero value, the input
time is assumed to be in Standard Time Coordinates, that is, Greenwich
Mean Time (GMT) If <i sSTC> is set to a nonzero value and

EPI _STC _TCVT ishot used, then the output timeis converted from STC
to local workstation time. If the input time is NULL, the current
workstation timeisused and <i sSTC> isignored.

The conversions are as follows:

EPl _API _TCVT (0) producesthetimein API format

EPI _STC TCVT (1) producesthetimein APl format
converted to Standard Time
Coordinates

EPI _EPOCH_TCVT (2) returnsthetimeasaUNIX Epoch

value (number of seconds since 1970)

EPI _FTI ME_TCVT (3) returnsthetimein the format
specified as the <par anm> argument
(seeman -s3c strftime, 100
characters maximum)
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EPI _UNI X_TCVT (4) returnsthe time as the default time
format for the workstation’s
LOCALE (see man -s3c ctime)

EPI _ALARM TCVT (5) returnsthetimein Common Alarm
format

EPI _PASSPORT_TCVT  (6) returnsthetimein Passport reply
format

EPI _DAY_OFFSET_TCVT (7) returnsthetimein APl format after
applying the positive or negative
offset in days specified in the
<par anme string

EPI _SECONDS_COFFSET_ (8) returnsthetimein APl format after

Tevr applying the specified positive or
negative offset in seconds specified in
the <par anmp string

EPl _M DNI GHT_OFFSET (9) returnsthe number of seconds from
_Tovr the previous midnight and the
specified time (or current time)

EPI _STC OFFSET_TCVT (10) returnsthe number of seconds
between the local workstation time
and the coordinated universal time
(UTC) and, if needed, taking daylight
savings time into consideration. The
offset is positive going west from
UTC (same as UNIX timezone/
altzone)

Exanpl e( C/ C++)
char * tim = NMSEPI Convert Ti me( NULL,

EPI _DAY_OFFSET_TCVT, 0, “7");
printf(“%\n”, tim;
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produces something like (the time 7 days ago):
2000 03 24 17 01 19

char * tim = NMSEPI ConvertTi me(“2000 03 24 17 01 19“,
EPI _EPOCH TCVT, 0, NULL);
printf(“%\n”", tim;

produces something like (the same as a UNIX epoch):
953935279

char * tim = NMSEPI Convert Ti me("“953935279",
EPI _FTI ME_TCVT, O,
“Time was: % % % % : 9p");
printf(“%\n", tim;

produces something like (t he same using a custom format):
Tine was: Fri Mar 24 5:01PM

e char * string = NM SEPI PatternM atch(

char * pattern,

char * target,

char * substitute,

int al); (C/C++)
Performs pattern matching of <pat t er n> against <t ar get > andreturns
the string representing the matching part (do not modify nor free) on
successor NULL onfailure. The <pat t er n> isspecified in grep syntax.
You caninclude one\ \ ( delimited sub-pattern (note the double
backsd ash needed to work around C/C++'s string escaping mechanism).
The text matching the sub-pattern is returned if one is specified instead
of the entire match portion. If you specify anon-NULL <subst i t ut e>,
thematching substringisreplaced by it. If <al | > isnonzero, thefunction
substitutes all matching substrings.

Example (C/C++)
/* extract the PE nunmber */
char * string = NVBEPI Patterniatch( \
“pe VAW (\\[0-9\\]*\\)down",
out put, ANULL, 0);
if (string)
printf(“PE# 9% is down.|n", res);
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e char * value = NM SEPI GetContext(

EPI ContextDomain domain,

char * varname); (C/C++)
EPIResult NM SEPI SetContext(

EPI ContextDomain domain,

char * varname,

char * varvalue); (C/C++)
Respectively getsor sets an Preside Multiservice Data Manager (MDM)
context variable, <var name>, from or into the specified MDM Context
Domain, <donai n>. EPI _Get Cont ext returns the variable value (do
not modify nor free) on success or NULL on failure.
NVBEP!I Set Cont ext returns EPlI _SUCCESS or EPI _FAI LED. The
supported Context Domains are:

EPI _USER_CONTEXT (0) thecurrent User Session Context
EPI _W5_CONTEXT (1) the Workstation Wide Context

EPI _SERVI CE_CONTEXT (2) the Service Selection Context

Note: If you have not initialized an API, Command, or Customer
Database interface prior to invoking one of these two commands then
you must first invoke NVSEPI | ni t in order to properly initialize the
Preside Multiservice Data Manager (MDM) communication
environment.

Example (C/C++)

char * ctx = NMSEPI Get Cont ext ( EPI _USER_CONTEXT, \
“DPN_QUI CK_STEP") ;

if (ctx) printf(“Hot context: 9ln", ctx);

« void NM SEPIEventL oop(); (C/C++)
Initiates an Xt-based event loop for asynchronous message handling.
This command never returns. The processing scripts are then performed
by the callback functions that are bound to the API and other interfaces
(see NVBEPI Regi st er Cont ext | nt er est , NMBAPI Bi ndCal | back,
NVMSCrdBi ndCal | back, and NMSCdbBi ndCal | back). Thisfunctionis
equivalent to invoking the Xt AppMai nLoop Xt function.
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» EPIResult NM SEPIRegister Contextlnterest(

EPI ContextDomain domain,

EPI ContextCallback ctxCb,

char ** varnames); (C/C++)
Binds the specified callback function <ct xCh> to the specified Preside
Multiservice Data Manager (MDM) Context variables <var nanes> (a
NULL terminated array of strings) and <donai n> (see
NVBEPI Get Cont ext above) . This function will be executed whenever
one of the named variable changes value and the program isin an event
loop (NVSEPI Event Loop). The callback function has the following
signature (C/C++):

voi d (*EPI Cont ext Cal | back) (i nt | ength, char * varnane,
char * varval ue);

where the arguments identify the variable name, value and value length.

Note: Contrary to the other EPI C/C++ calls, the <var nanme> and
<var val ue>stringsmust befreed with f ree() if non-NULL before
returning from the callback.

Only one such callback can beregistered. To de-register the callback, call
this function with NULL for the <var names> array.

Example (C)

voi d

conponent Hot Context (int |, char * vnanme, char * vval)
int |;

char * vnane;

char * vval;

{
/* react to the hot context selection
whose conponent nane value is in vval */
/* free the values if non- NULL */
if (vnane) free(vnane);
if (vval) free(vval);
}

char * [] vnanmes = { “DPN_QUI CK_STEP“, NULL };
NVSEPI Regi st er Cont ext | nt er est ( EPI _USER_CONTEXT, \
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conponent Hot Cont ext, vnanes);
NVSEPI Event Loop() ;

Example (C++)
voi d
conponent Hot Context (i nt | ; char * vnane; char * vval)
{
/1 react to the hot context selection
/1 whose conponent nanme value is in vval

/1 free the values if non- NULL
if (vnane) free(vnane);
if (vval) free(vval);
}
char * [] vnames = { “DPN_QUI CK_STEP*, NULL };
NVSEPI Regi st er Cont ext | nt er est ( EPI _USER_CONTEXT, \
conponent Hot Cont ext, vnanes);

NMSEPI Event Loop() ;

Generic APl access

These function calls provide access to the Generic API at the samelevel asif
you were using the Generic API Provider utility, genapi, directly. At this
level, no special knowledge of theindividual API typesisrequired; all queries
can be handled in a generic way. (For more information, see NTP
241-6001-200 Preside MDM Application Programming Interface Primer.

Generic APl Access commands are used in the following sequence:

N o o0~ WON P

Initialize an API interface.

Connect to the API server.

If the server requiresit, send aREG STER message and wait for itsreply.
Send an APl query.

Receive the next reply and extract the needed information.

Disconnect from the API server.

Drop the AP interface.
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Multiple queriescan beissued, but individual API interfaceswill handlethese
gueries synchronously, one at atime (except for sieve event notifications). It
is possible, however, to create multiple APl interfaces (each oneresulting in
itsown connection to the server and therefore capabl e of independent, parallel
gueries). Note also that a single API interface can be reused (disconnected
and reconnected to another server).

Onthe C++ side, the Generic API Interfaceisrepresented asaclass, NVBAPI
that abstractstheinterface opague pointer and providesthe same functionality
asthe C function calls but asinline methods. It is possible to derive from this
classto add in your own capabilities and indeed C/C++ EPI does so itself to
derive the specialized API interface described in “ Specialized API access’

(page 375).

Generic API Access commands
The following Generic APl Access functions and methods are provided:

e EPlInterface NM SAPI Init(

char * dictionary,

int ssid); (C)
NM SAPI::NM SAPI(

char * dictionary,

int ssid = 0); (C++ constructor)
Initializes a Generic API interface using the indicated API dictionary
(thevalue of <ssi d> should always be 0) and returnsapointer toit. The
following constants are provided to name the most typical API
dictionaries:

EPI GenAPI _NM DI CT Network Model AP

EPI GenAPI _GVDR_DI CT Alarm & Status API

EPI GenAPI _HGDS DI CT  Host Group Directory AP
EPI GenAPI _I MDR_DI CT  |nbound Alarm & Status API

EPI GenAPI _NDAM DI CT  Alarm & Status API, NDAM server
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Note: The specialized API accessinterfaces providetheir own version of
this command, which hides the detail of their specific API dictionary
path. For more information, see “ Specialized APl access’ (page 375).

* void NM SAPI SetUser Data(
EPIInterface api,
void * userData); (C)
void NM SAPI ::setUser Data(
void * userData); (C++)

void * NM SAPI GetUser Data(
EPIInterface api); (C)
void * NM SAPI ::getUser Data(); (C++)
void NM SAPI SetName(
EPIInterface api,
char * name); (C)
void NM SAPI ::setName(
char * name); (C++)

char * NM SAPIGetName(
EPIInterface api); (C)
char * NM SAPI ::.getName(); (C++)
These routines allow you to associate and extract arbitrary user data and
aname to the API interface.

e void NM SAPIDrop(
EPIInterface api); (C)
virtual NM SAPI::~NM SAPI (); (C++ destructor)
Destroys the specified API interface to clear up its connection and
reclaim its allocated memory.

Note: The C++ specialized APl access interfaces provide their own
version of the virtual class destructor.

e EPIResult NM SAPIConnect(
EPIInterface api,
char * servName,
char * hostName); (C)

EPIResult NM SAPI ::connect(
char * servName,
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char * hostName = “localhost”); (C++)
Connects the interface to the named API server, <ser ver Nane>, and
specified Preside Multiservice Data Manager (MDM) host,
<server Host > (if NULL is specified -- or the argument is missing in
C++ -- <ser ver Host > defaultsto “l ocal host ).
The following service name constant are defined for your convenience:

EPI GenAPI _NM SERVI CE Network Model API Server
EPI GenAPI _GVDR_SERVI CE Alarm& Status APl GMDR Serve

EPI GenAPI _HGDS_SERVI CE Host Group Directory Service AP
Server

EPI GenAPI _I MDR_SERVI CE Inbound Alarmé& Status APl IMDR
Server

EPI GenAPI _NDAM SERVI CE Alarmé& Statusand Network Model AP
from Network Data Access Manager
Server

The following constants can be used to construct alternate GMDR and
IMDR service namesif appropriate to your Preside Multiservice Data
Manager (MDM) configuration;

EPI GenAPI _GVDR _PREFI X set to “GVDR”
EPI GenAPI _| MDR_PREFI X set to “INMDR”

EPI GenAPI _NVDR _PREFI X set to “NMDR”

Thefollowing host-name constants are al so defined to automatically use
the corresponding Service Selected host for the corresponding selection
area
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EPI _GVDR_SELECTED_HOST Surveillance Service Selected host

EPI _NM_SELECTED HOST Network Model Service Selected
host.

EPI _EM SELECTED HOST Passport Network Access Service
Selected host

EPI _DPN_SELECTED HOST DPN Network Access Service
Selected host.

EPI _DPNARCH_SELECTED_HOST DPN Configuration Management
Service Selected host.

These last constants can also be used with the NVSEPI Set Cont ext ,
NVBEPI Get Cont ext , and NMSEPI Regi st er Cont ext functionsto
manipul ate the corresponding Service Selection context variables.

Example (C)
EPlI Interface al mapi = NMSAPI I nit(
EPI GenAPI _GMVDR DI CT, 0);
if( almapi ) {
i f (NVBAPI Connect (al mapi, “GWDR’, “local host”)
== EPI _SUCCESS) ({
/* connection successful */

Example (C++)
NVBAPI  * al mapi = new NMSAPI (
EPI GenAPI _GVDR_DI CT, 0);
if( almapi ) {
i f (al mapi - >connect (al mapi, “GVDR’)
== EPI _SUCCESS) ({
/1 connection successful

e EPIResult NM SAPI Disconnect(
EPIInterface api); (C)
EPIResult NM SAPI ::disconnect(); (C++)
Disconnects the interface from its current APl server.
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* EPIResult NM SAPIISOK(
EPIInterface api); (C)
EPIResult NM SAPI ::isOK(); (C++)
Returns current connection status of the interface (EPI _SUCCESS,
EPI _FAI LED, or EPI _NO_CONNECTI ON).

* EPIResult NM SAPIRegister (

EPIInterface api,

char * useld,

char * passwd,

char * attrs); (C)
EPIResult NM SAPI ::register API (

char * userld,

char * passwd = NULL,

char * attrs= NULL); (C++)
Sends aREG STERto the interface with the specified parameters. If attrs
isnon-NULL, it provides a string containing additional attribute
specificationsin APl syntax, one per line (for example, the“_attr:
userCapability E mdinject” line needed to register to the IMDR server
with alarm injection capabilities).

This comand is actually afull sequence where the REG STER command
issent and its reply waited for. Consequently, the return code reflects on
the registration’s success, not only in sending the command.

Example (C)

if ( ( NVBAPI Connect (al mapi, “INMDR', “local host”)
== EPI _SUCCESS)
&& (NVBAPI Regi ster(al mapi, “ticketlf”, NULL,
NULL) == EPI _SUCCESS) ){
/* registration successful, ready to send
conmands */

Example (C++)
if ( (al mapi - >connect (al mapi, “IMDR")

== EPI _SUCCESS)
&& (al mapi ->regi sterAPI (“ticketlf”)
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== EPI _SUCCESS) ) {
/1 registration successful, ready to send
/1 commrands

»  EPIResult NM SAPI SendAPI Command(
EPIInterface api,
char * command); (C)
EPIResult NM SAPI ::sendAPICommand(
char * command); (C++)
Sends a query to the interface. The query is specified as an ASCI| string
in APl syntax.

Example (C)

i f ( NVBAPI SendAPI Command(api, “_cmd: get\n\
_obj _type: network\n\

_obj _id: networklD S conpRoot \ n\

_scope: all\n\

_attr_id: all\n\

_filter:conpl D LEFT NI PM') == EPI _SUCCESS ) {

Example (C++)

i f ( api->sendAPlI Command(api, “_cnd: get\n\
_obj _type: network\n\

_obj _id: networklD S conmpRoot \ n\

_scope: all\n\

_attr_id: all\n\

_filter:conmpl D LEFT NI PM') == EPI_SUCCESS ) {

* EPIResult NM SAPIRecvAPI Reply(

EPIInterface api,

EPITimeout timeout); (C)
EPIResult NM SAPI ::recvAPI Reply(

EPITimeout timeout

=EPI_TIMEOUT_FOREVER); (C++)

Waits for and receives the next reply record from the server. A timeout
can be specified (by default, it waitsforever -- EPI _TI MEOUT _FOREVER
or - 1). With atimeout of EPI _TI MEQUT_PQOLL, or 0, the command acts
asano-wait poll. Other values wait for the specified number of seconds.
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+ EPIResult NM SAPI SkipRestOfReply(
EPIInterface api,
int* error); (C)
EPIResult NM SAPI ::skipRestOfReply(
int* error = NULL); (C++)
This function waits for and ignores all further replies until the end of
response. If it finds an error record in the repliesthe error argument is set
to 1 (0 otherwise).

+ EPIGenAPI_RECORD_TYPES
NM SAPI GetAPI Recor d(
EPIInterface api); (C)
EPIGenAPI_RECORD_TYPES
NM SAPI::getAPIRecord(); (C++)
Extracts the last received record’s (NVSAPI RecvAPI Repl y or
NVBAPI : : r ecvAPI Repl y) Record Type enumeration token, one of:

NONE Unknown record type

REG STER REGISTER message reply
RESPONSE Response to a query

EVENT Event notification from asieve
ENDRESP End of query or sieve creation
ERROR Error reply

END End of communication (dropping of

API server connection)

This function also resets the API field list to the beginning for

NVBAPI Get Next Fi el d/ NMBAPI : : get Next Fi el d,

NVBAPI Fi ndNext Fi el d/ NVBAPI : : fi ndNext Fi el d, and

NVBAPI Fi ndNext At t r/ NVBAPI : : fi ndNext At t r (it canthereforebe
called several times to repeatedly scan the field/attribute list).
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Example (C)
whil e ( NVBAPI RecvAPI Repl y(api ,
EPI _TI MEQUT_FOREVER) == EPI _SUCCESS) {
EPI GenAPI _RECORD_TYPES rtype =
NVBAPI Get APl Recor d( api ) ;
if ( rtype = ENDRESP ) {
/* got end of response */

Example (C++)
while ( api->recvAPl Repl y() == EPI _SUCCESS) {
EPI GenAPI _RECORD TYPES rtype =
api - >et APl Record();
if ( rtype = ENDRESP ) {
/1 got end of response

e char * name = NM SAPIRecordTypeName(
EPIGenAPI_RECORD_TYPES rtype); (C/C++)
Thisutility function simply provides atoken to text mapping for the API
Record Type enumeration values. The mapping used simply maps each
Record Type enumeration token to its textual name.

* EPIGenAPIField * NM SAPIGetNextAPIField(
EPIInterface api); (C)
EPIGenAPIField * NM SAPI::getNextAPIField(); (C++)
Extracts the next API field from the last received reply. The returned
structure pointer comtains the following members:

EPl GenAPI _FIELD TYPES ftype

isthe API field type whose enumeration token values are; _ ATTR,
_END_RESP, ERROR, END, OBJ TYPE, OBJ | D, USER I D,
_CAPABI LI TY, | NV_I D, _EVENT_TYPE, TI Mg, and_SI EVE_I D.

char * name
isthe API field name element (for _ATTRand _0OBJ_I Dfields only).

char * type
isthe API field type element (for _ATTRand _0BJ_| Dfields only).
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char * val ue
isthe API field value.

Multiple-line attribute block values are returned asa single multiple-line
value. Inapplicable fields may have NULL values. Do not modify nor free
the returned text values.

Example (C)
NVBAPI Get APl Recor d( api ) ;

EPI GenAPI Field * fld;
while ( ( fld = NMBAPI Get Next API Fi el d(api) )
l= NULL ) {
if ( (fld->ftype == _ATTR)
&& (strcasecnp(fld->name, “time”) == 0) ) {
printf(“Time is: %ln", fld->value);

Example (C++)
api - >get APl Recor d();

EPI GenAPI Fiel d * fld:
while ( ( fld = api->getNext API Field() )

= NULL ) {
if ( (fld->ftype == _ATTR)
&& (strcasecnp(fld->name, “time”) == 0) ) {
cout << “Time is: “ << fld->val ue << end!;

char * NM SAPIFieldTypeNameg(

EPIGenAPI_FIELD_TYPESftype); (C/C++)
Thisutility function simply provides atoken to text mapping for the API
Field Type enumeration values. The mapping used simply maps each
Field Type enumeration token to its textual name in lower-case
characters and followed by a colon (for example, _ ATTR mapsto
“_attr:”).

EPIGenAPIField * fld = NM SAPIFindNextAPI Field(
EPIInterface api,
EPIGenAPI_FIELD_TYPESftype); (C)

EPIGenAPIField * fld = NM SAPI ::findNextAPI Field(
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EPIGenAPI_FIELD_TYPESftype); (C++)
Locates and returns the next API field of the type specified by <f t ype>
fromthe API field list of the last received API reply. Thefield isreturned
as described in for the NMSAPI Get Next API Fi el d/
NVBAPI : : get Next API Fi el d call. The previous examples can be
rewritten as follows:

Example (C)
NVBAPI Get APl Recor d( api ) ;

EPl GenAPI Field * fld;
while ( ( fld = NVBAPI Fi ndNext API Fi el d( api,
_ATTR) ) '= NULL ) {
if ( strcasecnp(fld->name, “tine”) == 0 ) {
printf(“Time is: %ln", fld->value);

Example (C++)
api - >get APl Recor d();

EPI GenAPI Field * fl d;
while ( ( fld = api->findNext APl Fi el d(_ATTR) )

= NULL ) {
if ( strcasecnp(fld->name, “time”) == 0) {
cout << “Tinme is: “ << fld->value << endl;

* EPIGenAPIField * fld = NM SAPI FindNextAPI Attr (

EPIInterface api,

char * aname); (C)
EPIGenAPIField * fld = NM SAPI ::findNextAPI Attr (

char * aname); (C++)
Locates and returns the next named attribute from the API field list of the
last received API reply. Thefield isreturned as described in for the
NVBAPI Get Next API Fi el d/ NMSAPI : : get Next API Fi el d call. The
previous example can be rewritten as follows:

Example (C)
NVBAPI Get APl Recor d( api ) ;

EPI GenAPI Field * fld;
while ( ( fld = NVBAPI Fi ndNext API Fi el d(api,
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“time”) ) !'= NULL ) {
printf(“Time is: %ln", fld->value);

Example (C++)
api - >get APl Recor d() ;

EPI GenAPI Field * fld;
while ( ( fld = api->findNextAPIField(“tinme”) )
= NULL ) {
cout << “Tinme is: “ << fld->value << endl;

» void NM SAPIBindCallback(

EPIInterface api,

EPICallBackFunction aCbFn); (C)
void NM SAPI ::bindCallback(

EPICallBackFunction aCbFn); (C++)
Binds the specified callback function to the API interface. This callback
will beinvoked whenever anew message is received from the server for
thisinterface and the program isin an event loop (NVSEPI Event Loop).
The callback mechanism acts asthough theindicated function was called
immediately after acall to NVSAPI Get API Recor d/
NVBAPI : : get APl Recor d The callback signatureis:

t ypedef void (*EPI Cal | BackFunct i on) (EPIInterface api,
char * not_used, int rtype, int status)

where <api > is an opague pointer to the calling APl interface (as
returned by NVSAPI | ni t / NMSAPI : : NMSAPI ), <rt ype> isthe type of
the record just received (compatible with the

EPI GenAPI _RECORD_TYPES enumeration) and <st at us> is one of
EPI _SUCCESS, for a successful reception, EPI _NO_CONNECTI ON, if the
connection to the server waslost, and EPI _FAI LED, for other error cases.

In addition, the post-Recv functions (i.e., NMSAPI Get APl Recor d/
NVSAPI : : get APl Recor d, NMSAPI Get Next API Fi el d/

NVBAPI : : get Next API Fi el d, ...) can be used in the context of this
callback to extract API fields and attributes from the received reply. The
event loop is launched with NMBEPI Event Loop and never returns.
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Example (C)

voi d

nycb{api, not_used, rtype_i, status}
void * api;

char * no_used,;

int rtype_i;

int st at us;

{

EPI GenAPlI _RECCORD _TYPES rtype =
(EPI GenAPI _RECORD TYPES)rtype_i;
/*...Process the reply...*/
}
/*... launch commands and create sieves ...*/
NMVSAPI Bi ndCal | back( mycb) ;

NVSEPI Event Loop(); /* never returns */

Example (C++)

voi d

nycb{void * api P, char * not_used, int rtype_i,
int status}

{
NVBAPI * api = (NVBAPI *) api P;
EPI GenAPI _RECORD TYPES rtype =
( EPI GenAPI _RECORD TYPES)rtype_i;
/l...Process the reply...
}
//... launch conmands and create sieves ...

api - >bi ndcCal | back( mych) ;

NVSEPI Event Loop(); // never returns

Specialized APl access
This section describes additional commands as well as value-added versions
of the Generic API Access commands that are built to interact with specific
APIs and their features.
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On the C++ side, the specialized API interfaces take the form of additional
classesderived fromthe NVBAPI class. Asthederivationispublic, all NVBAPI
methods are available to the derived classes and their instances. Theresult is
asimple class hierarchy:

NVSAPI
Generic APl Access
NVSGVDRAPI NVENVAPI NMSHCGDSAPI
Alarm& Status Network Model Host Group
API Access API Access Directory Service
API Access

Alarm and Status APl Access
This area adds commands to interact with the Alarm and Status API. In
addition to a number of combination calls (for example, to create an alarm
sieve or to inject alarms), it also supports automatic extraction of the major
alarm attributes to support most forms of network automation.

The C++ derived class for Alarmé& Status APl access is NVSGVDRAPI .

Alarm and Status API Access commands
The following Alarm and Status API Access functions and methods are
provided:

» EPlInterface api = NMSGMDRAPI Init(); (C)
NM SGMDRAPI::NM SGM DRAPI (); (C++ constructor)
This simplified form of the NMSAPI | ni t / NMSAPI : : NMSAPI function/
constructor initializes an API interface to the Alarm and Status API
server (GMDR).

* EPIResult NM SGM DRAPI Connect(
char * host); (C)
EPIResult NM SGM DRAPI::connectOn(
char * host = “localhost”); (C++)
Connectsto the GMDR server on the specified location (<host >), or the
local host (by default for C++). Use avalue of
EPI _GVDR_SELECTED_HOST to connect to the current Surveillance
Service Selection.
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Example (C)
EPlI Interface api = NVBGVDRAPI I nit();

/* connect to the service selected GVDR server */
if ( NMSGVDRAPI Connect (api, EPl _GVDR _SELECTED HOST)
== EPl _SUCCESS ) {

Example (C++)
NVBGVDRAPI  * api = new NVMSGVDRAPI () ;

/] connect to the service selected GVDR server
i f ( api->connect ( EPI GenAPI _GVDR_SERVI CE,

EPI _GVDR_SELECTED_ HOST)

== EPI _SUCCESS ) {

* EPIResult NM SGMDRAPICreateAlarmSieve(

EPIInterface api,

int alflag,

char * attrs,

int sieveid); (C)
EPIResult NM SGMDRAPI ::createAlarmSieve(

int allflag =0,

char * attrs = NULL,

int *sieveid = NULL); (C++)
This combination call creates a simplified alarm sieve and waits for the
creation reply. The return code al so indicates whether the creation was
successful or not. By default, this sieve only extracts the major alarm
attributes (conpl d, ti e, severity, event, f aul t Code, and
oper at or Dat a) of al of the received alarms. However, if <al | f | ag>
issetto 1, all of the attributes are extracted. You can add event filter
(“_attr: eventFilter SS <attribute> <operator> <type>
<val ue>") and specific attribute extraction (* _attr: eventinfo S
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<attri but e>") parametersin APl syntax through the<at t r s>
argument (with a carriage-return character -- \ n -- between each line).
Use NULL isnoneis needed.

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve ID of the newly created sieve isreturned into
the integer variable pointed to by the <sieveid> argument if non-NULL.

Example (C)

/* create an alarmsieve for all default attributes
* plus rel atedConponents but only SET al arns bei ng
* accepted */

i f ( NVSGVDRAPI Cr eat eAl ar nfSi eve(api, O,

“_attr: eventFilter SS event EQ E SET\n”
“_attr: eventlinfo S rel atedConmponents\n” ) {
/* sieve creation successful */

Example (C++)
/1 create an alarmsieve for all default attributes
/1 plus rel at edConponents but only SET al arnms bei ng
/1 accepted
i f ( api->createAl arnti eve(0,

“ _attr: eventFilter SS event EQ E SET\n”

“_attr: eventlinfo S rel atedConmponents\n” ) {

/'l sieve creation successful

The natifications from the sieve(s) can be collected with

NVBAPI RecvAPI Repl y/ NVBAPI : : recvAPI Repl y or with
NVSGVDRAPI RecvAl ar m NVSGVDRAPI : : r ecvAl ar m(with the EVENT
record type).

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate API interfaces for sieves and for commands.

+ EPIResult NM SGM DRAPI RecvAlarm(
EPIInterface api,
EPIGMDRAPI_Alarm ** alarm,
EPITimeout timeout); (C)

EPIResult NM SGMDRAPI ::recvAlarm(
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EPIGMDRAPI_Alarm ** alarm,
EPITimeout timeout
= EPI_TIMEOUT_FOREVER); (C++)

Enhances NMSAPI RecvAPI Repl y/ NVSAPI : : r ecvAPI Repl y by
waiting for and receiving the next reply and automatically extracting the
major alarm fields. The extracted fields are returned into a static areaand
apointer to that areais returned as the <al ar m» argument. This static
area of type EPI GVDRAPI _Al ar mcontains the following fields whose
values must not be modified nor freed (they are valid until the next API
related function call):

char * conpld;
isthe adlarm’s component ID..

char * tine;
isthe alarm’stime stamp in API format.

char * severity;
isthe alarm’s severity value.

char * event;
isthe alarm’s event type.

char * fault Code;
isthe darm’s fault code.

char * operat orDat a;
isthe alarm’s operator data.

char * rawsSt at e;
isthe alarm’s raw state.

int sieveld;
isthe sieve ID if thealarm is an event from a sieve (0 otherwise).
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Note: Some members may be NULL if the corresponding field is not
present. Aswell, oper at or Dat a can consist of more than one line.

For information on the legal values of these fields, see NTP
241-6001-203 Preside MDM Alarm and Status API Reference Guide.
The other attributes, if any were specified, can be extracted with the
NVSPAI Get APl Recor d/ NMBAPI : : get APl Record,

NVBAPI Cet Next Fi el d/ NVBAPI : : get Next Fi el d,

NVBAPI Fi ndNext Fi el d/ NVBAPI : : fi ndNext Fi el d, and

NVBAPI Fi ndNext At t r/ NVBAPI : : fi ndNext Fi el d commands.

A timeout can be specified. With atimeout of EPI _TI MEQUT_POLL (0) ,
the command actsasano-wait poll. A valueof EPI _TI MEQUT_FOREVER
(- 1) waitsforever. Other valueswait for the specified number of seconds.

Example (C)
NVBAPI Cr eat eAl ar nSi eve(api, O,
“_attr: eventFilter SS event EQ E SET”);

EPI GVDRAPI _Al arm * al arm
i f ( NVBAPI RecvAl arnm(api, alarm
EPI _TI MEOUT_FOREVER) == EPI _SUCCESS ) {
i f (NVBAPI Get APl Record(api) == EVENT) {
if (strcasecnp(al arm >severity,
“critical”) == 0) {
/* handle the critical alarm?*/

Example (C++)
api - >cr eat eAl ar ni eve(O0,
“_attr: eventFilter SS event EQ E SET”);

EPI GVDRAPI _Al arm * al arm
if ( api->recvAlarn(alarm == EPI _SUCCESS ) {
i f (api->get APl Record() == EVENT) {
if (strcasecnp(al arm >severity,
“critical”) == 0) {
/1l handle the critical alarm

« EPIGMDRAPI_Alarm * NM SGM DRAPI ExtractAlarm(
EPIInterface api); (C)
EPIGMDRAPI_Alarm * NM SGMDRAPI ::extractAlarm(); (C++)
Extracts the Alarm information similarly to NVSGVDRAPI RecvAl ar mf
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NVSGVDRAPI : : r ecvAl ar mfromthelast received reply beit from acall
to NMSAPI RecvAPI Repl y/ NVBAPI : : r ecvAPI Repl y or in abound
API Callback. The extracted fields, which must not be modified nor
freed, are returned as a pointer to a static area valid until the next API
related function call.

e char * disp = NM SGM DRAPI FormatAlar m(
EPIInterface api,
EPIGenAPI_ALARM_FORMAT S format); (C)
char * disp = NM SGM DRAPI ::for matAlar m(
EPIGenAPI_ALARM_FORMAT S format
=EPI_ALARM_FULL_FORMAT); (C++)
This command produces the last received alarm (from
NMSAPI RecvAPI Repl y/ NMBAPI : : r ecvAPI Redpl v,
NVSGVDRAPI RecvAl ar m NMBGVDRAPI : : recvAl ar mor from a
callback) in the Preside Multiservice Data Manager (MDM) Common
Alarm Format (as used in the Alarm Display and Component
Information Viewer tools). The alarm can be formatted, <f or mat >, in
either

EPI _ALARM TERSE_FORNMAT one line summary
EPI _ALARM NORVAL_FORVAT includes Comment Data

EPI _ALARM FULL_FORNMAT all information is displayed

The default isEPI _ALARM FULL_FORNAT. The returned text buffer
contains the formatted alarm. Unlike other EPI strings, you need to
ensure that your program releases this buffer when you are done withiit.

* EPIResult NMSGMDRAPIInjectAlarm(
EPIInterface api,
char * compld,
char * event,
char * severity, char * faultCode,
int notificationld,
char * comment,
char * time,
char * attrs); (C)
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EPIResult NM SGM DRAPI ::injectAlarm(

char * compld,

char * event,

char * severity,

char * faultCode,

int notificationld,

char * comment,

char * time= NULL,

char * attrs = NULL); (C++)
Sends an alarm injection command with the following specified
parameters:

conpld
is the component ID.

event
isthe alarm event (set | cl ear | nessage).

severity
isthe severity of the alarm (war ni ng| mi nor | maj or | cri tical |
cl eared|indeterm nate).

f aul t Code
isthe fault code in AAAACCCC format.

notificationld
isthe sequence number (specified as an integer). If 0, aunique value will
be provided.

comrent
is the comment data string.

tine
istheadarmtimein APl “YYYY MM DD hh mm ss” format, specify as
NULL to let IMDR assign the current time.
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attrs
can be used to assign additional attributes specifiedin APl “_attr:
<panme> <type> <val ue>" lineformat (with\ n asline separators).

Unspecified attributes take default values (see NTP 241-6001-203
Preside MDM Alarm and Satus API Reference Guide).

Note: Thisisnot acombination call since the command does not wait for
the server’s reply, which must then be explicitly received or ignored.

Example (C)

NVSGVDRAPI | nj ect Al arm(api, “MYRTR WEST3”, “nmjor”,
“set”, “A0000001", 23,
“The router does not reply.”, NULL,
“ block: _attr operatorData S

Try: 12, Timeout: 5, IP: 33.24.1.1

_end_bl ock:");

NVBAPI Ski pResCOf Repl y(api, NULL);

Example (C++)

api - >i nj ect Al ar m(“ MYRTR WEST3”, “mmjor”,
“set”, “A0000001”, 23,
“The router does not reply.”,
“ block: _attr operatorData S

Try: 12, Timeout: 5, IP: 33.24.1.1

_end_bl ock:");

api - >ski pRest O Repl y() ;

« EPIResult NM SGM DRAPI CreateRawStateSieve(

EPlInterface api,

char * attrs, int sieveid); (C)
EPIResult NM SGM DRAPI ::createRawStateSi eve(

char * attrs = NULL,

int *sieveid = NULL); (C++)
This combination call creates a simplified raw state change sieve and
waits for the creation reply. The return code also indicates whether the
creation was successful or not. By default, this sieve only extracts the
conpl d,ti me, and r awsSt at e attributes. It is possible to add an event
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filter (* _attr: eventFilter SS <attribute> <operator>
<t ype> <val ue>")withthe<at t r s> argument (with acarriage-return
character -- \ n -- between each line). Use NULL is none is needed.

Each Alarm and Status API sieve is given aunique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve ID of the newly created sieve is returned into
the integer variable pointed to by the <sieveid> argument if non-NULL.

Example (C)
int sieveld;
i f ( NVBGVDRAPI Cr eat eRawsSt at eSi eve( api,
“_attr: eventFilter SS rawState EQ E OCS”,
&si evel d) == EPI _SUCCESS ) {
/* sieve creation successful */

Example (C++)
int sieveld;
i f ( api->createRawst at eSi eve(
“_attr: eventFilter SS rawState EQ E OOS",
&si evel d) == EPI _SUCCESS ) {
// sieve creation successful

The natifications from the sieve(s) can be collected with
NVBAPI RecvAPI Repl y/ NVBAPI : : r ecvAPI Repl y or with
NVSGVDRAPI RecvRawsSt at e/ NVSGVDRAPI : : r ecvRawst at e.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

* EPIResult NM SGM DRAPIRecvRawState(

EPIInterface api,
EPIGMDRAPI_RawState * rawstate,
EPITimeout timeout); (C)

EPIResult NM SGM DRAPI ::recvRawState(
EPIGMDRAPI_RawState * rawstate,
EPITimeout timeout

=EPI_TIMEOUT_FOREVER); (C++)
Enhances NMSAPI RecvRepl y by waiting for and receiving the next
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reply and automatically extracting the raw state change fields. The
extracted fields are returned into a static areaand a pointer to that areais
returned as the <r awst at e> argument. This static area of type

EPI GVDRAPI _Rawst at e contains the following fields whose values
must not be modified nor freed (they are valid until the next API related
function call):

char * conpld;
the target component ID.

char * tine;
is the notification time.

char * rawsState;
the raw state value.

int sieveld;
issieve ID if thisis an event from a sieve (0 otherwise).

For information on the legal values of these fields, see NTP
241-6001-203 Preside MDM Alarm and Status API Reference Guide.

A timeout can be specified. With atimeout of EPI _TI MEQUT_POLL (0) ,
the command actsasano-wait poll. A valueof EPI _TI MEQUT_FOREVER
(- 1) waitsforever. Other valueswait for the specified number of seconds.

Example (C)
NVSGVDRAPI Cr eat eRawsSt at eSi eve(api, NULL);

EPI GVDRAPI _RawSt ate * rstate;
i f ( NVBGVDRAPI RecvRawsSt at e(api, rstate,
EPI _TI MEQUT_FOREVER) == EPI _SUCCESS ) {
i f (NVBAPI Get APl Record(api) == EVENT) {
if ( strcasecnp(rstate->rawState, “00S") == 0 ) {
/1 handl e the out-of -service conmponent

Example (C++)
api - >cr eat eRawst at eSi eve( NMULL) ;

EPI GVDRAPI _RawSt ate * rstate;
if ( api->recvRawState(rstate) == EPI _SUCCESS ) ({
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i f (api->get APl Record() == EVENT) {
if ( strcasecnp(rstate->rawState, “00S") == 0 ) {
/1 handl e the out-of-service conponent

« EPIGMDRAPI_RawState* NM SGM DRAPI ExtractRawState(

EPIInterface api); (C)

EPIGMDRAPI_RawsState* NM SGMDRAPI ::extractRawState();
(C+4)

Extracts the Raw State information similarly to

NVBGVDRAPI RecvRawst at e/ NMSGVDRAPI : : r ecvRawst at e from

the last received reply be it from acall to NVSAPI RecvAPI Repl y/

NMBAPI : : recvAPI Repl y or inabound API Callback. The extracted

fields, which must not be modified nor freed, are returned as a pointer to

astatic area valid until the next API related function call.

Network Model APl access
The Network Model (NM) API access allowsyou to initialize an API
interface to the server and connect the interface to the host.

The C++ derived class for Netowrk Model APl access is NVSNVAPI .

Network Model APl Access commands
Network Model (NM) API Access provides only one additional function/
method:

« EPlInterface api = NMSNMAPIInit(); (C)
NM SNMAPI::NMSNMAPI(); (C++ constructor)
This simplified form of the NMSAPI | ni t / NMBAPI : : NMSAPI function/
constructor initializes a Network Model API interface.

e EPIResult NM SNMAPI Connect(
char * host); (C)
EPIResult NM SNM API ::connectOn(
char * host = “localhost”); (C++)
Connects to the Network Model server on the specified location
(<host >), or thelocal host (by default for C++). Use avalue of
EPI _NM SELECTED HOST to connect to the current Network Model
Service Selection.
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Example (C)
EPl Interface api = NVBNMAPI I nit();

/* connect to the local Network Mdel server */
i f ( NMBNMConnect (api, “local host”)
== EP| _SUCCESS ) {

Example (C++)
NVBNVAPI  * api = new NVSNVAPI () ;

/1 connect to the local Network Model server
i f ( api->connectOn(“l ocal host”) == EPI _SUCCESS ) {

Various Generic APl Access commands can be used to send queries and
receive their replies.

Host Group Directory Service APl access
The Host Group Directory Service (HGDS) API Accessallowsyou to extract
data on the Passport Group configuration of the Preside Multiservice Data
Manager (MDM). Some value-added and combination calls are added to the
Generic API Provider along with automatic extraction of the Passport
Member information.

The C++ derived class for Host Group Directory Service APl accessis
NVSHGDSAPI .

HGDS API Access commands
The following HGDS API Access commands are provided:

EPIlInterface api = NM SHGDSAPIInit(); (C)

NM SHGDSAPI::NM SHGDSAPI(); (C++ constructor)

This simplified form of the NMSAPI | ni t / NMSAPI : : NMSAPI function/
constructor initializes a Host Group Directory Service APl interface.

EPIResult NM SHGDSAPI Connect(
char * host); (C)
EPIResult NM SHGDSAPI ::connectOn(
char * host = “localhost”); (C++)
Connects to the Host Group Directory server on the specified location
(<host >), or thelocal host (by default for C++). Use avalue of
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EPI _EM SELECTED HOST to connect to the current Passport Access
Service Selection or EPI _DPN_SELECTED HOST to connect to the
current DPN Access Service Selection.

Example (C)
EPl Interface api = NVBHGDSAPIInit();

/* connect to the service sel ected HGES server */
i f ( NVMBHGDSAPI Connect (api, EPI_EM SELECTED_HOST)
== EPI _SUCCESS ) {

Example (C++)
NVBHGDSAPI  * api = new NMSHGDSAPI () ;

/] connect to the service sel ected HGDS server
i f ( api->connect (EPI _EM SELECTED HOST)
== EPl _SUCCESS ) {

+ EPIResult NM SHGDSAPI SendQuery(
EPIInterface api,
EPIHGDSScope scope,
char * parameter); (C)
EPIResult NM SHGDSAPI ::sendQuery(
EPIHGDSScope scope,
char * parameter = NULL); (C++)
Sends an HGDS API query as specified by the <scope> argument and
optional <par anet er >. The supported scopes are:

EPI _HGDS GET_PARENT extracts the groups for the identified
host name

EPI _HGDS_GET_CHI LDREN  extracts the member hosts for the
identified group

EPl _HGDS_GET_GROUP extracts the specified group or all of
them if <par amet er > iS NULL

EPI _HGDS GET_MEMBER extracts the specified member or all of
them if <par amet er > iSNULL
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* EPIResult NM SHGDSAPIRecvReply(

EPIInterface api,

EPIHGDSAPI_HostGroup * hostgroup,

EPITimeout timeout); (C)
EPIResult NM SHGDSAPI ::recvReply(

EPIHGDSAPI_HostGroup * hostgroup,

EPITimeout timeout

= EPI_TIMEOUT_FOREVER); (C++)

Enhances NVBAPI RecvAPI Repl y/ NVBAPI : : recvAPI Reply to
automatically extract the Passport host information if present. The
extracted fields are returned into a static areaand a pointer to that areais
returned as the <host gr oup> argument. This static area of type
EPI HGDSAPI _Host Gr oup contains the following fields whose values
must not be modified nor freed (they are valid until the next API related
function call):

char * nane;
is the Passport host or group name.

char * i pAddr;
is the Passport host |P address, if applicable., and

char * type;
is“ PASSSPORT” for ahost, and “ GROUP” for agroup.

A timeout can be specified. With atimeout of EPI _TI MEQUT_POLL (0) ,
the command actsasano-wait poll. A value of EPI _TI MEQUT_FOREVER
(- 1) waitsforever. Other valueswait for the specified number of seconds.

Example (C)
i f ( NVBHGDSAPI SendQuery(api, EPI_HGDS GET_CHI LDREN,
groupName) == EPI _SUCCESS ) {
whil e ( NVMSHGEDSAPI RecvRepl y(api, hg,
EPI _TI MEOUT_FOREVER) == EPI _SUCCESS) {
i f (NVBAPI Get APl Record(api) == RESPONSE) {
sprintf(crmd, “/usr/sbin/ping %",
hg- >i pAddr ess);
if (system(crmd) == 0) {
/* Passport is reachable */
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Example (C++)
if ( api->sendQuery(EPI _HGDS GET_CHI LDREN,
groupName) == EPI _SUCCESS ) {
while ( api->recvRepl y(hg) == EPI _SUCCESS) {
i f (api->get APl Record() == RESPONSE) {
sprintf(cmd, “/usr/sbin/ping %",
hg- >i pAddr ess) ;
if (system(crmd) == 0) {
. /1 Passport is reachable

e EPIHGDSAPI_HostGroup * NM SHGDSAPI ExtractHostGroup(

EPIInterface api); (C)

EPIHGDSAPI_HostGroup * NMSHGDSAPI ::extractHostGroup();
(C++)

Extracts the Host Group information similarly to

NVBHGDSAPI RecvRepl y/ NVBHGDSAPI : : r ecvRepl y from the last

received reply be it from a call to NVBAPI RecvAPI Repl y/

NVMBAPI : : recvAPI Repl y or inabound API Callback. The extracted

fields, which must not be modified nor freed, are returned as a pointer to

astatic area valid until the next API related function call.

Command access
Likethe cncend utility, Command Access allows programs to connect to
Passport Groupsand DPN-100 OAs (the command route), send commandsto
the modules they contain, and receive the replies. Command Access also
provides several utility commandsto assist with the parsing and identification
of the command output. Command Access commands further communicate
with the Command Session servers (CMCFUN and CM) that correspond to
the current DI SPLAY environment variable (for example, for a program that
uses the session serversin the current Preside Multiservice Data Manager
(MDM) User Session and potentially uses its current group and OA
connections) in the Command Console.

For stand-alone (for example, CRON) or specific programs (for example,
using Passport provisioning mode), it may be necessary to create a private
Command Session for the execution of the program. Command Access
provides the NMSCmd Sessi on comand to start (and stop) such asession. See
241-6001-301 Preside MDM Customization Administrator Guide for more
information on how to use cmecwrap to write macros).
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Command Access commands are used in the following sequence:

1
2
3
4
5

6
7

Initialize a command interface.

Connect to the Command Session server (CMCFUN).

Connect to one or more Passport Group(s) or OA(S), if necessary.
Send a command to a node in the connected Groups and OAs.

Receive the command replies, either asasingle string or oneline at a
time.

Disconnect from the command server.

Drop the command interface.

Multiple commands can be sent to the nodes, but individual command
interfaces will handle these commands synchronously, one at atime. It is
possible, however, to create multiple command interfaces (each one resulting
in its own connection to the server and therefore capabl e of independent,
parallel commands).

Command Access commands
The following Command Access commands are provided:

NM SCmdStartSession(

char * display ,

char * dpnAccessHost ,

char * ppAccessHogt,

int idletime) (C)
NM SCmdStopSession(

char * display ) (C)
Starts (NMBCnd St ar t Sessi on) or stops (NMBCndSt opSessi on) a
private command session for the specified <di spl ay> name. The
specified <di spl ay> name must be aunique val ue workstation-widefor
private sessions. If you use NULL, “: 0. 0” is used by default. NULL is
equivalent to spawning the following command in the background:

/ bi n/ env DI SPLAY=<DI SPLAY> \
[ opt/ Magel | anNMS/ bi n/ | oop
-delay 3\
/opt/ Magel | anNMB/ bin/icm\; \
[ opt/ Magel | anNMS/ bi n/ cncf un
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When you use | oop, the session terminates automatically within 30
secondsiif the program that has spawned it terminates without stopping
it. Ensure that you watch for middle shell processes. See 241-6001-301
Preside MDM Customization Administrator Guide for moreinformation
on thel oop utility.

The calling program waits for two to three seconds after invoking the

| oop command before attempting to connect to the session. Thewaiting
period letsthe session serversinitialize themselves properly. The calling
program can al so perform the operationsit wants to with the same effect.

If one of <dpnAccessHost > and/ or <ppAccessHost > arenon NULL,
the matching service selection is applied to the new session. The
corresponding servers are used instead of the current workstation service
selection (NVBCndSet Ser vi ceSel ect i on letsyou change the
session’s service selection).

If <i dl eti me> isnon-zero, thistime (in minutes) is passed to cmcfun.
Cmcfun self-terminates automatically if the specified minutes elapses
with no command activity. Thisensuresthat device connection resources
are not used for an extended period of time. The next time the session is
used, the required group connection needs to be re-created.

Example(C)
/*start a private command session and wait for it
*toinitialize */
sprintf(mysession, “nysession.%”, getpid());
i f (NMSCndSt art Sessi on(nmysession, NULL, NULL, 0)
I = EPI _SUCCESS) ({
exit(1);
}
sl eep(3);
/* initialize an connect the command interface
* with the named session display (see below */

Note: Sincethiscall invokesthef or k/exec system calls, they create a
child process to the calling program. The child process may terminate
resulting into a SI GCHLD signal being received by the program. Make
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sure you handle or ignore the signal to avoid the creation of zombie
processes. EPI does not need to know about the signal to function
properly. The starting of the Command Session is statel ess.

» EPIlInterface cmd = NM SCmdl nit(); (C)
NM SCmd::NM SCmd(); (C++ constructor)
Initializes a command interface.

e void NM SCmdSetUser Data(

EPIInterface api,

void * userData); (C)
void NM SCmd::setUser Data(

void * userData); (C++)
void * NM SCmdGetUser Data(

EPIInterface api); (C)
void * NM SCmd::getUser Data(); (C++)
void NM SCmdSetName(

EPIInterface api,

char * name); (C)
void NM SCmd::setName(

char * name); (C++)
char * NM SCmdGetName(

EPIInterface api); (C)
char * NM SCmd::getName(); (C++)
These routines allow you to associate and extract arbitrary user data and
a name to the command interface.

e void NM SCmdDrop(
EPIInterface cmd); (C)
NM SCmd::~NM SCmd(); (C++ destructor)
Drops the command interface (frees allocated resources).

* EPIResult NM SCmdConnect(
EPIInterface cmd,
char * display); (C)
EPIResult NM SCmd::connect(
char * display = NULL); (C++)
Connects the interface to the Command Session servers that correspond
tothe specified <di spl ay> variable. If <di spl ay>isNULL, the current
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value of the $DI SPLAY environment variable is used (suitable for
interactive programs used within an Preside Multiservice Data Manager
(MDM) user session or as argument to cncwr ap).

Example (C)
EPl Interface cnd = NVBCdInit();
i f ( NMBCrdConnect (cnmd) == EPI _SUCCESS ) {
/* we’'re connected to the default session */

Example (C++)

EPICd * cnd = new NVSCd() ;

if ( cnd->connect (di splayStr) == EPI _SUCCESS ) {
// we're connected to the alternate session

e EPIResult NM SCmdDisconnect(
EPIInterface cmd); (C)
EPIResult NM SCmd::disconnect(); (C++)
Disconnects the interface from the session servers. The interface may be
reconnected to the servers from the same session or to servers from
another session.

e EPIResult NM SCmdIsOK (
EPIInterface cmd); (C)
EPIResult NM SCmd::isOK(); (C++)
Returns current connection status of the interface (EPI _SUCCESS,
EPI _FAI LED, or EPI _NO_CONNECTI ON).

* EPIResult NM SCmdSet Ser viceSel ection(
EPIInterface cmd,
char * dpnAccessHost,
char * ppAccessHost) (C)
EPIResult NM SCmd:: set Ser viceSel ection(
char * dpnAccessHost = NULL,
char * ppAccessHost = NULL) (C++)

Controls the Service Selection settings for the Command Session this
interface is connected to. dpnAccessHost specifiesthe MDM host
name for DPN Network Access. ppAccessHost specifiesthe MDM
host name for Passport Network Access. If the value of these parameters
isNULL then no changeis madeto the corresponding Service Selection.
This command is similar to using the Service Selection tool on the same
session as the Session Servers.If other users (or programs/scripts) are
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using that session, then they will also be impacted by this change. The
Command Interface must be connected, see NMSCndConnect ) for this
function to work.

* EPIResult NM SCmdSendConnect(

EPI Interface cmd,

char * routeType,

char * routeName,

char * userld,

char * password); (C)
EPIResult NM SCmd::sendConnect(

char * routeType,

char * routeName,

char * userld,

char * password); (C++)
Sends a connect request to the indicated route using the specified
authentication information. Note that thisis not acombo call. The reply
from this message must be collected with NMSCdRecvRepl y/
NVSCrd: : r ecvRepl y (and the likes). For your convenience, the
following route type constants are defined (only the first two can be
connected to, the others can be used in the other functions applicable to
thisinterface type):

EPI CMD_QA ROUTE *oan) for DPN-100 NCS OAs

EPI CMD_PP_GROUP_ROUTE (“ GROUP") for Passport groups

EPI CMD_PP_W LD ROUTE (“*") for the special Passport wild-
card route

EPI CMD_MACRO ROUTE “$") for Unix Macros

EPI CMD_SNMP_ROUTE ‘@) for the SNM P Command
framework

Note: Connecting to an already connected route resultsin an error, even
though the routeis available. Send a““ command to the route to verify
if aconnection has already been established (the reply indicates an error
if the connection does not exist).
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Example (C)
if ( (NVSCndSendConmand( cnd, EPI CVMD_OA ROUTE, “*)
I = EPI _SUCCESS)
|| (NvSCndSki pRest O Repl y(cnd) !'= EPI _SUCCESS) )
i f ( NMBCmdSendConnect (cnd, EPI CVMD_QA ROUTE,
“myQA", “myCap”, “aqlsw2”)
== EPI _SUCCESS) {
char * txt;
if ( NvsCrdRecvFul | Repl y(cnd, &txt)
== EPI _SUCCESS) {
/* we’'re connected to the route */

Example (C++)
i f (cmd->sendConmand( EPI CMD_CA ROUTE, “*)
I = EPI _SUCCESS)
i f ( cmd->sendConnect ( EPI CVD_OA ROUTE,
“nyQA", “nyCap”, “aqlsw2”)
== EPI _SUCCESS) {
char * txt;
if ( cmd->recvFul | Repl y( &t xt)
== EPI _SUCCESS) {
/1 we're connected to the route

Note: If the script isto beinvoked from the Command Console, you can
use get env(“ CMC_CURRENT_ROUTE”) asthe destination value here
and in NMsCnmd SendCommand/ NVBCnd: : sendConmand to indicate the
current Command Console route.

e EPIResult NM SCmdSendDisconnect(
EPIlInterface cmd,
char * routeName); (C)
EPIResult NM SCmd::sendDisconnect(
char * routeName); (C++)
Disconnects the interface from the named route.

* EPIResult NM SCmdSendCommand(
EPIInterface cmd,
char * routeName,
char * command); (C)
EPIResult NM SCmd::sendCommand(
char * routeName,
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char * command); (C++)
Sends a command to a node through the specified connected route. The
name of the destination nodeistypically the first token of the command.

Example (C)
if ( NMSCmdSendCommand(cnd, “nyQA’, “R78 d”)
== EPI _SUCCESS ) {
/* command sent */

Example (C++)
if ( cmd->sendCommand(“nmyQA’, “R78 d”)
== EPI _SUCCESS ) {
/1 command sent

Note: The special command routes of the Command Console ($ for
macro access, @ for the SNMP Command Framework, and * for the
Passport wild-card group) can all be used as routes from EPI.

* EPIResult NM SCmdRecvFullReply(

EPIInterface cmd,

char ** text); (C)
EPIResult NM SCmd::recvFullReply(

char ** text); (C++)
Waitsfor and receivesthe complete reply to the previous node command.
A pointer to the replied text isreturned as the <t ext > argument (do not
modify nor or free this buffer). The received text is also available to the
reply manipulation functions (pattern matching, column extraction, ...).

Example (C)

NVSCmdSendCommand(cnd, “myQA’, “dir”);

char * txt;

if ( NVMBCndRecvFul | Repl y(cnd, &t xt) == EPI _SUCCESS ) {
if ( strstr(txt, “pe”) !'= NULL ) {

Example (C++)
cnd- >SendCOmmnd(“ n’yOA\", “di rn) :

char * txt;
i f (cnmd->NVBCrdRecvFul | Repl y( & xt) == EPI _SUCCESS) ({
if ( strstr(txt, “pe”) !'= NULL ) {
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e EPIResult NM SCmdRecvNextL ing(

EPIlInterface cmd,

char ** text,

EPITimeout timeout); (C)
EPIResult NM SCmd::recvNextL ine(

char ** text,

EPITimeout timeout

=EPI_TIMEOUT_FOREVER); (C++)

Waits for and receives the next line of the last reply of the issued node
command. A timeout can be specified. With atimeout of
EPI _TI MEQUT_POLL (0) , the command acts a no-wait poll. With
EPI _TI MEOUT_FOREVER (-1), it blockswaiting for areply. Other values
wait for the specified number of seconds. A pointer to the replied text is
returned in <t ext >. Thistext must not be modified nor freed. The
received text is also available to the NMSCndPat t er nvat ch/
NVSCd: : pat t er nMat ch, NMSCrrdGet NunCol urms/
NVSCnd: : get NunCol umms, and NMSCndGet Col unm/
NVSCrd: : get Col unm functions. The previous example can berewritten
asfollows:

Example (C)
NVSCnrdSendCommand( cnd, “nmyQA’, “r78 d”);
char * line;
whil e ( NMSCndRecvNext Li ne(cnd, &l ine,
EPI _TI MEOQUT_FOREVER) == EPI _SUCCESS) {
if ( strstr(line, “pe”) !'= NULL ) {

Example (C++)

crmd- >sendCommand( “myQA”, “r78 d”);

char * line;

while ( cmd->recvNextLine(& ine) == EPI_SUCCESS) ({
if ( strstr(line, “pe”) !'= NULL ) {

* EPIResult NM SCmdRecvNextChunk(
EPIlInterface cmd,
char ** text,
EPITimeout timeout); (C)
EPIResult NM SCmd::recvNextChunk(
char ** text,
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EPITimeout timeout
= EPI_TIMEOUT_FOREVER); (C++)

Waits for and receives the next chunk of the last reply of the issued node
command. A chunk ismost efficiently processed by EPI and may contain
multiplelines of text (it may even end in the middie of aline). A timeout
can be specified. With atimeout of EPI _TI MEOUT_POLL (0) , the
command acts a no-wait poll. With EPI _TI MEOUT_FOREVER (-1), it
blocks waiting for areply. Other values wait for the specified number of
seconds. A pointer to thereplied text is returned in <t ext >. Thistext
must not be modified nor freed. The received text is also available to the
NVSCndPat t er nvat ch/ NMSCnd: : pat t er nMat ch,
NVBCndGet NunCol urms/ NVBCnd: : get NunCol unms, and
NVSCrd Get Col unm/ NMSCrd: @ get Col urm functions. The previous
example can be rewritten as follows:

Example (C)
NVSCrdSendCommrand( cnd, “myQA”, “r78 d”);
char * line;
whil e ( NMSCndRecvNext Chunk(cnd, &l i ne,
EPI _TI MEOUT_FOREVER) == EPI _SUCCESS) ({
if ( strstr(line, “pe”) !'= NULL ) {

Example (C++)

cmd- >sendCommand( “myQA”, “r78 d”);

char * line;

whil e ( cnd->recvNext Chunk(& i ne) == EPI _SUCCESS) {
if ( strstr(line, “pe”) !'= NULL ) {

* EPIResult NM SCmdSkipRestOfReply(

EPIlInterface cmd,

int * error); (C)
EPIResult NM SCmd::skipRestOfReply(

int* error = NULL); (C++)
This combination call waits for and ignores all replies until the end of
response. If <er r or > isnon-NULL and a processing error is detected
whilereceiving replies (not an on-switch error indication), then<er r or >
will be setto 1.
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e int nbCols= NM SCmdGetNumColumns(
EPIlInterface cmd); (C)
int nbCols = NM SCmd::getNumColumng(); (C++)
Returns the number of blank (space or tab) separated columnsin the
previously received reply line.

* EPIResult NM SCmdGetColumn(
EPIlInterface cmd,
char ** text,
int colNo); (C)
EPIResult NM SCmd::getColumn(
char ** text,
int colNo); (C++)
Returns a pointer to the indicated. <col No> (starting from 1), blank
(space or tab) separated column of the previously received reply linein
<t ext >. The returned text must not be modified nor deleted.

Example (C)
NVSCrdSendCommand( cnd, “myPassp”, “ppl d fruni/101");
char * col, * dontcare;
whil e ( NMSCndRecvNext Li ne(cnd, &contcare)
== EPI _SUCCESS ) {
NVSCndGet Col um(cnd, &col, 1);
strcat(att, col);
nb = NVBCrmdGet NbCol urms(cnd) ;
for (i =3; i <nb; i++) {
NVSCdGet Col uim(cnd, &col, i);
strcat(val, col);
}
if { strcasecnp(att, “operational State”) == 0 ) {
printf(“State: %\n”, val);

Example (C++)
cmd- >sendCommand( “ myPassp”, “ppl d fruni/101");
char * col, * dontcare;
whil e ( cnd->recvNext Li ne( &ont care)
== EPI _SUCCESS ) {
cmd- >get Col um( &col , 1);
strcat(att, col);
nb = cnd- >get NbCol ums() ;
for (i =3; i <nb; i++) {
cmd- >get Col um( &col, i);
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strcat(val, col);

}

if { strcasecnp(att, “operational State”) == 0 ) {
cout << “State: " << val << endl;

* EPIResult NM SCmdPatternMatch(

EPIlInterface cmd,

char ** string,

char * pattern,

char * substitute,

int al); (C)
EPIResult NM SCmd::patternMatch(

char ** string,

char * pattern,

char * substitute = NULL,

int al =Q); (C++)
Thisisthe functionality of NMSEPI Pat t er nvat ch applied to the last
received command response (full, line, or chunk). The difference isthat
it returns its success indication as a returned value and a pointer to the
matched or substituted portion through the <st r i ng> pointer (do not
modify nor free this value).

Example (C)
NVSCmdSendCommand(cnd, “myQA”, “dir”);
char * line;
whil e ( NMSCndRecvNext Li ne(cnd, &l ine)
== EPI _SUCCESS ) {
char * dontcare;
if ( NVMBCrdPatternMatch(cnd, &dontcare, “.*pe.*”,
NULL, 0) == EPI _SUCCESS ) {
put s(l'ine);

Example (C++)

cmd- >sendCommand( “ myQA”", “dir”);

char * line;

while ( cmd->recvNextLine(& ine) == EPI _SUCCESS ) {
char * dontcare;
if ( cnd->patterniatch(&dontcare, “.*pe.*")
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== EPI _SUCCESS ) {
cout <<line << endl;

* EPIResult NM SCmdSendL istRequest(

EPIlInterface cmd,

char * routeType); (C)
EPIResult NM SCmd::sendL istRequest(

char * routeType); (C++)
This special utility command requestsalist of all OA, Passport Group, or
both) types of available routes (when <r out eType> set to
EPI CMD_QA_ROUTE (“ QA"), EPI CMD_PP_GROUP_ROUTE (* GROUP” ), or
EPI CMD_ALL_ROUTE (“ ALL") respectively). It correspondsto the
cmeend |i st command and is similar in behavior to an
NVSCnd SendConmand/ NMSCnd: : sendConmand function call. The
replies can be extracted with NMSCndRecvNext Li ne/
NVSCrd: : r ecvNext Li ne and have the following structure:

<name> <type> <state>
where <name> isthe destination name, <t ype> isitstype (OA or GROUP),
and <st at e> its connection state (CONN, for connected, AUTH, for
authentication, and - otherwise)

Example(C)
NVSCndSendDest Request (cnd, “ GROUP™) ;
char * dontcare;
whil e ( NMSCndRecvNext Li ne(cnd, &dontcare)
== EPI _SUCCESS ) {
char * col;
if ( ( NMSCndGet Col uim(cnd, &col, 2)
== EPI _SUCCESS)
&& (strcasecnp(col, “CONN') == 0) ) {
# route is available

Example(C++)
cmd- >sendDest Request (“ GROUP") ;
char * dontcare;
whil e (cnd->recvNext Li ne(&dontcare) == EPI _SUCCESS) {
char * col;
if ( (cnd- >get Col um( &col , 2) == EPI _SUCCESS)
&& (strcasecnp(col, “CONN') == 0) ) {
# route is available
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e void NM SCmdBindCallback(

EPIInterface cmd,

EPICallBackFunction aCbFn); (C)
void NM SCmd::bindCallback (

EPICallBackFunction aCbFn); (C++)
Binds the specified callback function to the Command interface. This
callback will be invoked whenever a new message is received from the
server for thisinterface and the program isin an event loop
(NVBEPI Event Loop). The callback mechanism acts as though the
indicated function was called immediately after acall to
NVBCdRecvNext Li ne/ NMSCd: : r ecvNext Li ne (by default), or
NVBCdRecvNext Chunk/ NMBCnd: @ r ecvNext Chunk (if
NVBCndSet AsyncBy Chunk/ NMSCnd: : set AsyncBy Chunk iscalled
with 1), or NMSCmdRecvNext PPConp/ NMBCnd: : r ecvNext PPConp(if
NVBCndSet AsyncBy PPConp/ NMSCnd: @ set AsyncByPPConp is
called with 1) . The callback signatureis:

t ypedef void (*EPI Cal | BackFuncti on) (void * cmd,
char * text, int notused, int status)

where <cnd> is an opaque pointer to the calling Command interface (as
returned by NMSCndl ni t / NMSCnd: : NMSCnd), <t ext > is the received
text line or chunk (or NULL if not applicable), and <st at us> is one of
EPI _SUCCESS, for asuccessful reception, EPI _ENDtoindicate an end of
response, EPI _NO_CONNECTI ON, if the connection to the server waslost,
and EPI _FAI LED, for other error cases. The special valueEPI _FLOW CB
indicates a callback invoked by a @B construct in acommand flow
(N\VBCnd Do CommandFI ow/NVBCnd: : doConmandFl ow or

NVSCrd DoConmandFi | e/NVSCid: : doCommandFi | e).

In addition, the post-Recv functions (i.e., NMSCd Get Col unm/
NVSCnd: : get Col umm, NMSCndPat t er nMat ch/

NVSCrd: : pat t er nMat ch, ...) can be used in the context of thiscallback
to manipulate the received reply. In Passport component mode, the
Passport information extraction functions (NVSCrrd Get PPConpl DY
NVSCd: : get PPConpl D, NMSCndReset PPConpAt tr s/

NVSCrd: : r est PPConmpAt trs, .. .) canalsobeused. The event loop
is launched with NMSEPI Event Loop and never returns.
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Example (C)

voi d

nycb (cnd, text, notused, status)
void * cnd;

char * text;

i nt notused;

int status;

{
}

NVSCrdSendCommrand(cmd, “nmyQA’, “r72 q serv”);
NVMSCmdBi ndCal | back(crd, mych);

/* ...Process the reply... */

NVSEPI Event Loop(); /* never returns */

Example (C++)
voi d
nycb (void * cnmdP, char * text, int, int status)

{
NVSCmd * cnd = (NMBCnd *) cndP;
/Il ...Process the reply...

}

cmd- >sendCommand( “ myQA”’, “r72 q serv”);
cmd- >bi ndCal | back( mycb);

NVSEPI Event Loop(); // never returns

e void NM SCmdSetAsyncByChunk(
EPIlInterface cmd,
int onoff); (C)
void NM SCmd::setAsyncByChunk (
int onoff = 1); (C++)

void NM SCmdSetAsyncByPPComp(
EPIlInterface cmd,
int onoff); (C)
void NM SCmd::setAsyncByPPComp(
int onoff = 1); (C++)
The NMBCnd Set Async By Chunk/ NMSCmdl: : set AsyncBy Chunk
function informs the Command interface that asynchronous results
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returned through abound callback should be provided oneline at atime
(onof f setto 0, the default behavior), or achunk at atime (onof f setto
1).

The function NMSCmd Set Async By PPConp/

NMBSCnd: @ set AsyncByPPConp, on the other hand, informs the
Command interface that the asynchronous results should be provided one
Passport component at atime (see NMSCmdRecvNext PPConp/

NVBCd: : r ecvNext PPConp).

Both functions must be called after the callback is set with

NVBCndBi ndCal | back/ NMSCrd: @ bi ndCal | back.

* EPIResult NM SCmdRecvNextPPComp(

EPIInterface cmd,

EPITimeout timeout); (C)
EPIResult NM SCmd::recvNextPPComp(

EPITimeout timeout

=EPI_TIMEOUT_FOREVER); (C++)
NMVBSCndRecvNext PPConp isaform of receive function that waits for
and receivesthe next Passport component reply to the previous command
(i.e. theresult of al i st or di spl ay command). A timeout can be
specified. With atimeout of EPI _TI MEOUT_PQLL (0) , the command
actsasano-wait poll. A value of EPI _TI MEQUT_FOREVER (- 1) waits
forever. Other values wait for the specified number of seconds.

Note: Make sure you always specify the - not ab (no tabular output)
CAS command line option when sending a Passport CAS display
command with wildcards if this command is to be used to extract the
replies.

The NVBCmdGet PPConpl D/ NMSCnd: @ get PPConpl d,

NVSCndReset PPConpAt t r s/ NMSCd: : r eset PPConpAttrs,
NVSCd Get Fi r st PPConpAt t r/ NMSCnd: : get Fi r st PPConpAttr,
NVBCndGet Next PPConpAt t r / NMSCd: @ get Next PPConpAt t r, and
NVSCndFi ndNext PPConpAt t r/ NMSCnd: : f i ndNext PPConpAttr
commands can then be used to extract the replied component
information.

e char * compid = NM SCmdGetPPCompl D(
EPIInterface cmd); (C)
char * compid = NM SCmd::getPPCompI D(); (C++)
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NVBCd Get PPConpl D extracts the name of the last received Passport
component. The list of Passport component attribute is also reset to the
beginning for the NMSCnd Get Next PPConpAt t r/

NVSCnd: : get Next PPConpAt t r and

NVSCdFi ndNext PPConpAt t r/ NMSCnd: : f i ndNext PPConpAt t r
commands.

Example (C)
NVSCnrdSendCommand( cnd, “nyG oup”, \
“TOTO di spl ay shelf card/* utilization”);
whil e ( NMSCndRecvNext PPConp( cnd,
EPI _TI MEOQUT_FOREVER) == EPI _SUCCESS ) {
char * conpid = NVBCrdGet PPConpl D( cnd) ;
printf(“Card: 9%ln", conpid);

Example (C++)
cmd- >sendCommand( “ myG oup”, \
“TOTO di spl ay shelf card/* utilization”);
whil e ( cnd->recvNext PPConp() == EPI _SUCCESS ) {
char * conpid = cnd->get PPConpl D() ;
cout << “Card: " << conpid << end/;

* void NM SCmdResetPPCompAttrs(
EPIlInterface cmd); (C)

void NM SCmd::resetPPCompAttrs(); (C++)
NVSCrdRes et PPConpAt t r s simply resets the list of Passport
component attributes received by the last call to
NVSCrdRecvNext PPConp/ NMBCnd: : r ecvNext PPConp (or
asynchronous callback in Passport component mode) to the beginning
for the NMSCndGet Next PPConpAt t r/
NVBCnd: : get Next PPConpAt t r and
NVSCndFi ndNext PPConpAt t r/ NMSCnd: : f i ndNext PPConpAttr
commands.

e EPICmdPPALtr * attr = NMSCmdGetFirstPPCompAttr(
EPIlInterface cmd); (C)
EPICmdPPALtr * attr = NM SCmd::getFir stPPCompALttr(); (C++)
NMBCndGet Fi r st PPConpAt t r extracts the first attribute from the last
received Passport component. The attribute is returned as a pointer to a
static structure whose contents must not be modified nor freed. This
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structure contains the following fields:

char * name;
the attribute name, and

char * value;
its value.

If theattributeisalist, vector or array, thefirst index is added to the name
with a coma as separator (for example, “ pkt From f ByPri o, ep0”).
For two dimensional arrays, an entry is created with the attribute name
and the column title as value. Another entry is created with
“<attribute name>, <row titl e>" asanameandthelist of column
labels as value. The remaining entries for this attribute have
“<attribute name>, <row | abel >" asname and the list of
corresponding columns as values. Finally, the following special
attributes are also available; “ Message” (nane), containsasvaue
any message emitted by Passport not part of an attribute value (i.e. error
messages), “ Conpl D' (nane) hasfor value the returned component’s
name.

Example (C)

EPI CndPPAttr * attr;

while ( attr = NMSCndGet Firstt PPConpAttr(cnd) ) {
printf(“Attribute: 9%ln", attr->nane);
printf(“Value: %l\n", attr->val ue);

Example (C++)

EPI CndPPAttr * attr;

while ( attr = cnd->getFi rst PPConpAttr() ) {
cout << “Attribute: " << attr->nanme << endl;
cout << “Value: " << attr->val ue << end!;

e EPICmdPPALtr * attr = NM SCmdGetNextPPCompAttr
EPIInterface cmd); (C)
EPICmdPPALtr * attr = NM SCmd::getNextPPCompAttr(); (C++)
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Same as NMSCnd Get Fi r st PPConpAt t r/
NMBCnd: : get Fi r st PPConpAt t r  but extracts the next attribute rather
than the first one.

e EPICmdPPALtr * attr = NM SCmdFindNextPPCompALttr(
EPIInterface cmd,
char * attrName); (C)
EPICmdPPALtr * attr = NM SCmd::findNextPPCompALttr (
char * attrName); (C++)
NVBCndFi ndNext PPConpAt t r extracts the next attribute from the last
received Passport component whose name (see the description of the
EPI CmdPPAt t r  structure in NMBCndRecvNext PPConp/
NVBCid: : get Fi r st PPConpAt tr above) matchesthe specified
<att r Nanme> value.

Example (C)

I ong | ong prev;

EPI CrdPPAttr * attr;

if ( attr = NVBCndFi ndNext PPConmpAttr (cnd,
“bytesSent”) ) {

long lIong val = atoll (attr->val ue);
printf(“Delta: 9ull\n", prev - val);
prev = val;

Example (C++)

I ong | ong prev;
EPI CdPPAttr * attr;
if ( attr = cmd->findNext PPConpAttr(“bytesSent”) ) {

long long val = atoll (attr->val ue);
cout << “Delta: ” << (prev - val) << endl;
prev = val;

e EPIResult res= NM SCmdDoCommandFileg(
EPIlInterface cmd,
char * filePath,
char * dest, EPIAVL * avl,
char ** output, int *result,
int bestEffort, int trace, int test,
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int cb); (C)
EPIResult res= NM SCmd::doCommandFileg(
char * filePath,
char * dest, EPIAVL * avl,
char ** output, int *result,
int bestEffort, int trace, int test,
int cb); (C++)

EPIResult res= NM SCmdDoCommandFlow(
EPIlInterface cmd,
char * commandFlow,
char * dest, EPIAVL * avl,
char ** output, int *result,
int bestEffort, int trace=0, int test = 0,
int cb =0); (C)
EPIResult res = NM SCmd::doCommandFlow(
char * commandFlow,
char * dest, EPIAVL * avl,
char ** output, int *result,
int bestEffort, int trace =0, int test = O,
int cb =0); (C++)

EPIAVL * avl = NM SCmdBuildAVL (
EPIAVL * avl,
char * name,
char * value, ... /* NULL */);

void NM SCmdFreeAVL (EPIAVL * avl);

int res= NM SCmdTer minateCommandFlow(
EPIInterface cmd,
int result); (C)

int res = NM SCmd::ter minateCommandFlow(
int result = 0); (C++)

These calls support the synchronous execution (commands and replies)

of command flows from thefile identified by <f i | ePat h> or the string
identified by <commandFl ow>. A command flow isasequence of device
commands (one per line) to be executed as one. Thefile may be specified
asaformal path startingwith‘/’,*." or*. ., or ‘~" (which automatically
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substituteso the user’s HOME account). The file may also be specified asa
relative path and is searched for in $HOVE/ Magel | anNVB/ <fi | e

pat h>, then/ opt / Magel | anNVB/ cf g/ <fi | e pat h>, and finally /
opt/ Magel | anNMS/ | i b/ <fil e path>.

All commands are executed through the named destination (if empty --
“* or NULL --, the destination must prefix every device command in the
flow). The execution of the flow terminates at the first failure unless
<best Ef f or t > is set to a nonzero value. Variable substitution on each
command in the flow is supported with the attribute-value pairl ist
specified by <avl > as the source of the variable name-value pairs. avl
isaNULL terminated array of EPI AVL structures containing thefollowing

members:
char * name substitution variable name
char * val ue substitution variable value

To help create the AVL, two functions are provided. NVSCrrdBui | dAVL
takes an existing AVL asfirst argument (NULL to create a new one),
followed by aNULL terminated list of attribute name and value strings.
The new attributes are merged into the existing AV L. If anamed attribute
isaready inthelist, its valueis replaced by the new one. An AVL must
be freed with NMSCndFr eeAVL when it is not required.

Example (C/C++)

EPI AVL * avl = NMSCndBui | dAVL( NULL, “atm f”, “112",
“vpci”, “1.12", NULL);
execute a fl ow commands
avl = NMSChdBui | dAVL(avl, “vpci”, “1.13",
“qos”, “gold”, NULL);
nore flow conmrands
NVSCndFr eeAVL(avl ); avl = NULL;

The flow may produce some output text and numerical results which are
returned as <out put > and <r esul t > respectively (the output text must
not be modified nor freed). The output text is produced from the flow

using the @PRI NT directive (see below). If <t r ace> is set to anonzero
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val ue, the executed device commands are also added to the output text
(with a#* prefix for plain commands and #? for conditional commands
followed by their output and a#? END, #? FAI LED, #* END, or #*

FAI LED lineto indicate the end of the corresponding command). The
following constants can be ORed together to produce the trace mask:

EPI Cmd_TRACE_NONE (0)  no automatic command/response
tracing (default)

EPI Cnd_TRACE_ALL (1) tracesall commands, controls, and
responses

EPI Cnd_TRACE_COMMAND (2) traces plain commands (non
@W TCH/ @ OREACH)

EPI Cnd_TRACE_RESPONSE (4) tracesall plaincommand responses

EPI Cnmd_TRACE_ERRRESP (8) traces only responses of failed
commands

EPI Cmd_TRACE_CONTROL  (16) tracescommandsand responsesfor
control commands (@W TCH,
@ OREACH)

The output <r esul t > isproduced from the flow by the @XI T directive
or the NMBCnd Ter ni nat eCommandFI ow/

NVSCrd: : t er mi nat eConmandFl ow function in callback mode (see
below). The output processing command (NMSCmdGet NunCol urms/
NVSCnd: : get NunmCol uims, NVBCrrd Get Col urm/

NVBCd: @ get Col unm, and NVBCndPat t er nMat ch/

NVBCid: : pat t er nvat ch) can also be used to examine the outpuit.

If cb is set to anonzero value, the output text is not returned in the

out put variable. Instead, the callback bound to the command interface
by NMSCndBi ndCal | back/NVSCnd: : bi ndCal | back isinvoked for
each line of output (including the @PRI NT and #? and #* comments)
whereit isavailable in the usual manner (with reason RESPONSE). From
the callback, it is possibleto force-terminate the execution of the flow by
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invoking the NMSCnd Ter ni nat eCommandFl ow/
NVSCrd: : t er mi nat eConmandFI ow function with the desired
numerical result (asif @XI T had been reached in the filg).

Note that in callback mode, even though the output is returned line by
line through the bound callback, the execution of the flow is still
synchronous and no other EPI actions will be performed until the flow
execution has completed. In other words, the flow/file execution function
will not return until the flow execution is complete during which the
bound callback will be invoked for each output line. Once the flow
execution completes, the bound callback is called with reason ENDRESP
on success or ERROR on failures, unless the execution was explicitly
terminated with NMSCndTer ni nat eConmandFl ow/

NVSCd: : t er mi nat eCommrandFl ow.

If t est issetto anonzero vaue, the command flow/fileis executed in
test mode as described | ater.

Command flows consist of alist of device commands with, optionally,
substitution variablesidentified by adollar sign‘$’. To specify aplain $,
escapeit as‘\ $'. For example, the following is a Passport command to
set the <conmi t t edl nf or mat i onRat e> of aFrameRelay DLCI (read
asoneline):

$name set FrUni/$fruni Dici/$dlci Sp\

conmi ttedl nformati onRate $cir

A flow containing such aline could be executed with an attribute-value
list containing at least:

EPI AVL * avl = {

{“name”, “NODERL6"},
{“fruni”, “120"},
{“dlci”, “25"},
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{“cir”, “56000"},
{ NULL, NULL}
b

Other forms of substitution variable specification include;
${ <vari abl e name>} same as without the brackets

$! <vari abl e name>, or (strict substitution). When you use this

${! <vari abl e nane>} variable in device commands, it does
not apply to special directives. The
command is skipped (silently not
executed) if the specified variable has
no associated value or is empty. This
formisonly availablein actual device

commands.
${ <vari abl e name>: - If the specified variable has no
<defaul t val ue>} associated value or is empty, the
specified default value substituted.
$% Thisinternal variable holdsthe contents

of the last executed @W TCHcommand
or the value of the matched \ (\)
subpattern of the last executed @ase
command.

$9806 This specia internal variable holds the
pattern-matched contents (whole or
sub-pattern) of the last executed @ F
command (see below).
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$? This variable contains the numerical
result of the last issued macro (@Q) or
flow (@ NCLUDE/@RUN).

${<variabl e This represents an associative array

nane>[ <i ndex>] } valuein the Flow languageitself (not to
be mistaken by array valuesin the
scripting language). Such values can be
directly set (@ET, @EFI NE, @ OCAL)
or provided by specialized commands
(@ OREACHPP, @5PLI TCOWP,
@5PLI T). When used, both the variable
name and the index can be substituted
variables(for example, ${ array[ $i ] }
in aloop that increments the value of
$i ). The! and: - constructsapply also
tothe array entry (for example,
${array[ $i]: -0} defining 0 asthe
default value for the entry).

Command flows also support special processing directives as indicated

in the following table:

@RI NT <string> append the specified text (after variable
substitution) to the command output.

@ORVAT same as @RI NT but for amulti-line
<multi-line string...> piece of text.

@END

@XI T [ <code>] terminates the flow’s execution with the

specified result code. If no @XI T
directive is executed, the flow will have
itsresult code set to 0 on success or 4 if
the flow was terminated by a failed
command.
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@RETURN [ <code>] like @XI T but when invoked from an
included file (see @ NCLUDE), only
terminates the execution of that file,
returning to the calling flow/file.If used
from within amacro or included/run
flow, thereturn value is available as the
$? variable from the calling flow.

@RY [ <comand>] executes the command and ignores its
possiblefailure (evenif <best Ef f ort >
was set to 0). If the command is omitted,
sets the current operating mode for
subsequent commands as if
best Ef f ort had been specified as
nonzero. Other modifiers (GrRACE/
@NOTRACE, @ OG@OLOG) may also be
specified.

@RI TI CAL [ <command>] or executesthe command and terminates

@RI T [ <comand>] the flow if the command fails even if
<best Ef f or t > was set to a nonzero
value. If the command is omitted, sets
the current operating modetto critical for
subsequent commands. Other modifiers
(@ RACE/@NOTRACE, @ OG/@\OL0G)
may also be specified.

@RACE [ <command>] tracesthiscommand evenif <t race>is
set to 0. If the command is omitted, sets
the current operating modeto trace (asif
tracing had been enabled when the C/
C++ call was made) for subsequent
commands. Other modifiers (@rY/
@RI Tl CAL, @Q.OG @OLOG) may alsobe
specified.
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@NOTRACE [ <command>]

@OG [ <conmmand>]

@NOLOG [ <command>]

@QOGFILE [[+]<log file
pat h>] ]

does not trace this command even if

-<t r ace>issettoanonzerovalue. If the
command is omitted, setsthe current
operating mode to no-trace for the
subsequent commands. Other modifiers
(@'RY/@RI TI CAL, @ OG@OLOG) may
also be specified.

logs this command as long as alog file
has been defined
(NVBCndQpenConmandLog or

@ OGFI LE). If the command is omitted,
sets the current operating mode to
logging. Other modifiers (@rrRY/

@RI TI CAL, @ RACE/@ICTRACE) may
also be specified.

does not log this command, even if
logging was enabled. If the command is
omitted, sets the current operating mode
to no-logging for the subsequent
commands. Other modifiers (@RY/
@RI TI CAL, @ RACE/@ICTRACE) may
also be specified.

This controls command logging (see
NVSCrd OpenCormmandLog). Without
arguments, thisis equivalent to @ OG. If
thelog fileisidentified, the issued
commands are logged to it from this
point on (unlessmodified by @NOLOG). If
thefile path is prefixed with the plus (+)
sign, the logs are appended to the file if
it exists (elsethefileis overwritten with
the new 10gs).
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@F <var.> [==|!=
<patterns>]

or

@F <var.> <| >| <=| >=
<val ue

<conmands>

[ @LSE

<commands>

]

@END

@FOR <var> <fronp <to>
[ <i ncr enent >]
or
@OR <var> IN
<t oken list>
<commands>
@END
or
@OR <var > KEYS
<array nane>
<commands>

@ND

evaluates the specified variable
expressions. Thiscommand executesthe
first command block if it finds that it
matches one (==) or does not match any
(' =) of thepatternsin thefirst form. This
command also compares (numeric or
string, as appropriate), the second form,
to the specified value. Otherwise, the
command block following the GELSE is
executed, if there are any commands. If
only thevariable expression is specified,
the test is positive if the expanded value
is not empty. If the test was a pattern
matching one, the value of the sub-
pattern is available as the $9%8%internal
variable.

executes the command block repeatedly.
In the first form, the command block is
executed repeatedly while incrementing
the named (<var >) numerical variable
inthe AVL from <f r om> to <t 0> in
jumps of <i ncr enent > (defaultsto 1).
In the second form, the command block
isexecuted repeatedly whileiterating the
variableacrossthelist of blank separated
tokens. You can use the variable

($<var >) in the command block. You
can terminate the loop prematurely by
calling the @REAK command from
within the command block. L oops can
be nested. The third form allows the
variable to scan the existing indicies of
the named associative array (for
example, the Passport attribute values
from @OREACHPP).
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@-OREACHPP <var >
<Passport
I'ist/display
conmand>

<conmmands>

@ND

@ OREACHLN <var >
<command>
<commuands>

@ND

@BREAK

executes the specified Passport list
command then iterates the command
over the returned component names,
assigning itsnameto the named variable
and executing the command block. You
can terminate the loop prematurely by
calling the @REAK command from
within the command block. L oops can
be nested. If the Passport command was
adisplay one, the extracted attribute
values are al so avail able as the entries of
an associative array of the same name as
the specified variable. They are provided
in the same way as from the
NVBCndRecvNext PPConp function. If
wild-cards are used, make sure you
specify the -notab display command
option.

executes the specified command then
iterates the command over the returned
output line by line, assigning each oneto
the named variable and executing the
command block. You can terminate the
loop prematurely by calling the @REAK
command from within the command
block. Loops can be nested.

invoked from within a @G-OR/
@OREACHPP/ @-OREACHLN @\HI LE/
@\H LDO loop construct. This
command terminates the enclosing loop
prematurely. In other situations, the
command acts like @GRETURN with no
return code.
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@CONTI NUE invoked from within a @-OR/
@ OREACHPP/ @-OREACHLN @WHI LE/
@\HI LDOloop construct. Thiscommand
causestheloop to immediately iterate to
the next cycle. Like @GBREAK, the
following loop-code is not executed but
unlike @REAK, the loop is not
abandoned.

@B <t ext > if the Flow isrunning in callback mode
(- cb option), the callback isinvoked
with the specified text as the output text
(NVBEPI _QUTPUT_TEXT). The callback
reason (NVSEPI _CB_REASQON) isthen
set to FLOW CALLBACK. The callback
caninterpret thistext asconvened and, in
reply, set or reset AVL variables with
NVBCnd Set FI owCBAVL before
returning so the flow can use the resuilts.
You can usethisto query another system
or auser for avalue needed in the flow
processing (Wizzard).
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@W TCH <t est command>
[ <comrands>]

@CASE [ <patterns>]
<commands>

[ @ASE [ <patterns>]
<commands>

R

@END

@W TCHVAL <val ue expr. >
@CASE [ <patterns>]
<conmands>

[ @CASE [ <patterns>]
<commands>

U [

@END

executes the test command and executes
the commands following thefirst GCASE
whose patterns match the output of the
test command (the optional commands
that follow the @W TCH beforethefirst
@CASE are aways executed). Only one
@CASE block in the @W TCH construct
is executed. @W TCH blocks can be
nested. Patterns are specified in GREP
format witha'| ' separating alternatives.
If no pattern is specified, the GCASE
block accepts any output.

The @W TCH command is traced to
ouput, if enabled, as:

#? <test comrand>

<command output...>

#? END

(If the command could not be executed,
thelast linewill be#? FAI LEDinstead).
The @ASE patterns may contain one
subexpression (\ (\) ), each of whose
matched value is available in the
following code as the $%substitution
variable. The usual modifiers (@RrY/
@RI Tl CAL, @ RACE/@NOTRACE, @.04
@OLOG) can be specified after the
@W TCH.

this construct behaves much like

@W TCH but instead of getting its
pattern match target value from adevice
command output, that value is directly
specified as a parameter.
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@WHI LE <var. > repeatedly executes the command block
[==]!=]<|>| <=[ >= aslong asthetext (sameas @ F)
<patterns/val ue>] g,cceeds. The loop can be broken

<commands> prematurely by invoking @REAK.

@END

@ NCLUDE <file path> the named fileisincluded and processed

or _ as though its content was part of the

@RUN <file path> current flow. If the fileisidentified asa

relative path, the standard Preside
Multiservice Data Manager (MDM)
search path applies (see above). The
difference between @ NCLUDE and
@RUN is that variable definitions

(@EFI NE) performed inthefileinvoked
by @ NCLUDE apply to the calling flow
whereas those in afile invoked by @GRUN
areignored uponreturn. If thefile cannot
be read, the flow’s execution terminates
unlessbest Ef f or t wassettoanonzero
value or the @RY prefix isused. The
usual modifiers (@'RY/@RI T CAL,

@ RACE/@\OTRACE, @ OG@\OLOG) can
be specified before @ NCLUDE/ @RUN.
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@VACRO <nane>

[ <paraneters...>]

<code text>

@ENDVACRO

@0 0O <nmacro nane>

[ <argurents. .. >]

definesanew macro that can be executed
later with @O @ FDQ' @\H LEDO. The
macro can be given a number of
positional argument names to be
provided when executed (the last
specified parameter name gets all the
remaining arguments passed). These
parameter names have local scopeto the
macro (as if defined with @ OCAL). The
macro can be recursive. Just like

@ NCLUDE/@RUN, it can beterminated by
@RETURN which specifies areturn code
available asthe $? variable to the caller.
Variables defined/set by the macro have
the same scope as the caller unless
defined with @ OCAL. Macros must be
defined beforethey are used. Themacros
themselves have global scopeand can be
redefined.

invokes the named defined macro. The
specified arguments are assigned (local
scope to the macro) to the macro’s
parameter names -- the name getsthe | eft
over arguments). The @GRETURNed value
from the macro is available asthe $?
internal variable.

Theusual modifiers (@RY/@CRI Tl CAL,
@ RACE/@OTRACE, @ OG@IOLOG) can
be specified before @oO.
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@ FDO <macr o nanme>
[ <argunents. .. >]
<comand>

[ @GELSE
<commands>

o]
@ND

@WH LEDO <macr o nane>
[ <argunents. .. >]
<commands>

@ND

@EFI NE <name> <val ue>

merges the functionality of the @ F and
@0 constructs. Executes the macro as
for @Othen performs either the first
command block if themacroreturnsa 0
result, else performsthe second (@EL SE)
command block if any. The usual
modifiers (@'RY/@CRI Tl CAL, @RACE/
@NOTRACE, @ OG/@OLOG) can be
specified after the @ FDO.

merges the functionality of the @\HI LE
and @Oconstructs. Repeatedly executes
the macro as for @O then the command
block aslong as the macro returnsa 0
result. The usual modifiers (@rRy/

@RI Tl CAL, @ RACE/@\OTRACE, @ OG&
@NOLOG) can be specified after the

@\H LEDO. Aswith @\H LE, the loop
can be broken with @GBREAK invoked in
the command block.

definesor redefinesavariablename. The
new valueis available in the current
command block and the blocks it
invokes, notably for included files. For
example, if a @EFI NEisinvoked ina
@CASE block, the modified value applies
to the commands in that block but not in
the commands that follow the @W TCH
construct for that @GCASE. Similarly,
@EFI NEsused inincluded fileshaveno
effect on the calling command block.
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@INDEFI NE <nanme>

@.CCAL <nane> [ <val ue>]

@BET <nane> <val uel>
[+ 1%/ 14~

<val ue2>]

Contrary to @EFI NE, @BET, and

@ OCAL, undefines the named variable.
All matching associativearray valuesare
also undefined. To undefine asingle
entry in the array, specify itsfull name
(for example, @QINDEFI NE

<ar r ay>[ <i ndex>]).

Like @EFI NE but the new variable has
local scope (it will not replace nor exist
in the caller’s scope, for example when
used from within a macro or included
flow). The local scope also appliesto
associative arrays by that name. Thisis
useful when defining macros that need
variables for which you do not want to
override existing values.

similar to @EFI NE, but this command
sets the variable to the result of the
numerical expression (+, -, *,/, %--
remainder). The ~ operator performsa
pattern match using the second value as
a GREP style pattern list (| separated).
The variable is set to the matching
portion or to nothing. If the pattern
containsa\ (\) delineated sub-pattern,
it isthe matching sub-pattern is used as
the new value. If only the name and first
value are specified, the effect isthe same
as @EFI NE.
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@PLI T[ (<separators>)]  Thistokenizesthe specified string. The
<array name> individual tokensareassignedtoindexed
<string> elements of the named associative array

(starting at 1). The actual variable's
value is the number of resulting tokens.
By default, tokenization is done on
blanks. Alternatively, the separator
characters can be provided between
brackets. For example, thefollowingwill
print the individual applicationsin a
Passport AVL, one per line:
@SPLIT(, \t\n) app S$avl
@ORi 1 $app

@RINT ${app[$i]}
@END
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@BPLI TCOWP <array nane>

<conponent

@A T <nb seconds>

| D>

analyzesthe specified component ID and
provides the results in the named
associative array. The following
examples are based on the component
EM/TOTO LP/2 Ds1/0.
$<array> the component ID in
API format (EM
TOTOLP2DS10)
$<array>[_MOD]}
the module name
(TOTO)
${<array>[_SUB]}
the subcomponent
portion (minus first
level) (LP/2 DS1/0)
$<array>[_PAR]}
the parent subcomp
portion (minus last
level) (EM/TOTO
LP/2)
${<array>[<category>]}
the relative instance
value for that level
(EM ->TOTO,
LP->2,DS1->0)

blocking wait for the specified number
of seconds.

241-6001-211 14.3RSUP



Chapter 5 C/C++ Embedded Programming Interface 427

@\SK <nane>
[:E:I]:9]
[/validation
patterns/]
[ =<def aul t val ue>]
<pronpt string>
@CASK <nane>
[:E:1]:9]
[/validation
patterns/]
[ =<def aul t val ue>]
<pronpt string>

asksyou (standard input) for the value of
the named variable using the specified
string as a prompt. The expected type of
the value can be specified as one of the
following for aplain string:

: E for astring token enumeration

.1 for aninteger

: S (the default)

You can use a pattern between two
forward dashes (//), vertical bars (]).
Specify the pattern so that EPI validates
the entered value and promptsif thereis
no match. For enumeration, the patternis
a blank/coma separated list of wordsto
match (for example, / on of f /). For
integers, the pattern is a blank/coma
separated list of numeric values or
ranges (for example, / 1, 3, 5, 10-

15, 20/ ). For strings (default) the
pattern is an extended GREP style
pattern list with | between aternative
patterns (for example, / . * Ds1\/
.*|.* E1\/.*/ --Theforward/ inthe
pattern is escaped with asingle
backwards\ soit isnot included asthe
end of the pattern). If you specify a
default value, thisvalueis set to the
variable if you enter nothing (carriage
return only). If you do not specify a
default value, you are prompted when
you enter an empty string.

@cASK (conditional ask) issimilar to
@A\SK except that it does not prompt if
the variable already has a non-empty
value.
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# <comment > comment line.

<devi ce conmmand> actual device command, optionally with
embedded variables ($ prefix) invoked
a fter substitution. If the command fails,
the flow execution terminates
(<best Ef fort > set to 0 or @RY
prefix).
The command istraced to ouput, if
enabled, as:
#* <devi ce command>
<command output...>
#* END
(thelast linewill be#* FAI LEDinstead
if the command indicated an error).

Note: Notethat @RY, @RI TI CAL, @ RACE, and @NOTRACE can be
combined. They can also be used with the @ NCLUDE directive. Also, the
command specified with @W TCH can also start with @G'RACE or
@NOTRACE.

Example
Assuming afile (exanp. t npl ) containing:

# Frame Rel ay QOCS exanpl e
@W TCH $nane | FrUni/$fruni D ci/$dlci
@ASE f ai | ed| ERROR
@RI NT $nanme FrUni/$fruni D ci/$dl ci does not exist!
@GXIT 1
@CASE
$nane set FrUni/$fruni Dici/$dlci Sp cir $cir
$nane set FrUni/$fruni Dici/$dlci Sp bc $bc
$name set FrUni/$fruni Dici/$dlci Sp be $be
@F $lm
$nane set FrUni/$fruni Lm procedures $I m
$nanme set FrUni/$fruni Lm side $Imside
@END
@END

In C, this flow can be executed with:
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int result;
char * output;
EPI AVL * avl; /* popul ated as shown above or by code*/
i f (NMSCrdDoCommandFi | e(“exanp. tnpl”, “*", avl,
&out put, &result, 0, 0)
I = EPI _SUCCESS) {

fprint(“Failed (%)!!!'\n%\n”, result, output);

exit(1)
}

If, instead, the contents of the file above is stored/built in atext buffer
(say f 1 owst ri ng), the flow can then be executed in C++ with:

int result;
char * output;
EPI AVL * avl; /* popul ated as shown above or by code*/
i f (cnmd->doCommandFl ow(“*”, flowString, avl,
&out put, &result, 0, 0)
== EPI _SUCCESS) {

fprint(“Failed (%)!!'!'\n%\n”, result, output);

exit(1)
}

Example
The following are small examples of flow code usage:

# determ ne the Passport version and save it
# for later use
@W TCH $nanme d software avl
@CASE base \ ([" ,]1*\)
# $%contains the last \(\) match (the base version)
@PRI NT Passport version : $%
@DEFI NE ppversion $%
# set variables accordingly (Tm subconponent
# introduced?)
@F $ppversion == CA *|CB.*
@EFINE tm Tm
@ELSE
@EFI NE tm
@END
@END

# use the variable defined above and set the
# pl paraneter to a default value if not set
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$name set Atm f/$atm Vcc/ $vpci Ved $tmtxTdp 1\
${ p1: - 64000}

# create multiple DS1 channels with @OR

@OR chan 0 24
$name add Lp/ $l p DS1/ $ds1l Chan/ $chan
$nanme Lp/ $l p DS1/ $dsl Chan/ $chan tinesl ots $chan
# run a secondary flowto create a FrUni
# for each channel (the flow has access to
# the current AVL including the $chan vari abl e)
@RUN addFr Uni

@END

CAUTION

DoEPI Tenpl at e

The DoEPI Template helps you use and invoke command
flows by handling scripting aspects. You only need to
create the required flow text. The utility handles
everything else, including the Passport configuration pre
and post-amble for the configuration flows.

See “DoEPI Template Utility” (page 607) for the
description of the DoEPI Template utility.

Test Mode
To test command files/flowswithout executing them, (for example, while
developing complex configuration templates) you can invoke the
command with thet est argument set to a nonzero value. This allows
you to test the variable substitution, the @W TCH @CASE pattern
matching and the general execution flow of the commands with or
without actually executing them. In test mode, commands to be excuted
are traced to the standard error stream (after variable substitution and
prefixed by its line number). Then, a prompt usually asks for
confirmation if it should be executed. The prompt depends on the
command being executed:

@OR <vari abl e name> <fronm> <t o> [<i ncrenment >]
or
@OR <variable nane> I N <token |ist>
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on each iteration, the prompt offers to execute the command block or
not::
> Confirm command bl ock execution? ([y]|n]q)>

If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, theloop’s
execution is terminated as though a @REAK directive had been
encountered.

@W TCH <t est command>
the prompt offers to execute the command or not:

> Execute it? (y|[n]|q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed asnormal. If n isanswered (the default), you are then prompted
for the output the command would have produced in order to test the
@CASE pattern matching:

> Command reply? (end with @@ >
The output should be provided terminated with aline containing only the
@acharacters. If you do not care to test the pattern matching, just enter
@@ You will be prompted for confirmation of the match for each
executed @ASE directive.

@CASE [ <patterns>]
the prompt indicates if the pattern matching would succeed:

> Mat ches, confirm command bl ock execution?
(Lyllnla)>
or fail:

> Does not mmtch, execute conmand bl ock anyways?
(yl[nllq)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
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the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ASE pattern would not
match and the next @ASE isblock, if any, istried instead.

@F <variable> [==]!= <patterns>]
the prompt indicates if the test succeeds:

> Test succeeded, confirmcomrand bl ock execution?
(Lyllnla)>
or fails:

> Test failed, execute conmand bl ock anyways?
(yl[n]la)>
offering to execute the following command block or not.
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y isanswered (the default on success),
the command block is executed as normal. If n isanswered (the default
on failure) the flow is executed as though the @ F test failed and the
@LSE block, if any, istried instead. If the command block is executed,
the @EL SE block, if any, will be ignored.

@ELSE
the prompt offers to execute the following block:

> Confirm command bl ock execution? ([y]|n]q)>
If g isanswered, the flow’s execution isterminated as though an @XI T
directive had been encountered. If y is answered (the default), the
command block is executed as normal. If n isanswered, the command
block is skipped until the corresponding @ND construct.

@ NCLUDE <conmmand fil e>, or
@RUN <conmand fil e>
the prompt offers to confirm the execution of thefile:

> I nclude/Run the file? ([y]|n]q)>
If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered (the default), the
command fileis executed as normal. If n isanswered, the command file
is not included.

<devi ce comrand>
the prompt offers to execute the command or not:
> Execute it? (y|[n]|q)>
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If g isanswered, the flow’s execution is terminated as though an @eXI T
directive had been encountered. If y is answered, the command is
executed as normal. If n is answered (the default) the command is not
executed and the next command is tried. The behavior is the same for
commands prefixed with @RACE, @NOTRACE, @RY, and @RI Tl CAL.

@RI NT <string>

@XI T [ <code>]

@EFI NE <nane> <val ue>

@END

The command is echoed as is without further prompts.

 EPIResult res= NM SCmdSetFlowCBAVL (
EPIlInterface cmd,
char * varName,
char * value); (C)
EPIResult res= NM SCmd::setFlowCBAVL (
char * varName,
char * value); (C++)
called within a callback (NVSCdBi ndCal | back() /
NVSCrd: : bi ndCal | back() ) isinvoked from a command flow
executing (NVSCndDoCommandFi | e()//
NVSCd: : doCommandFi | e() or NMSCndDoComandFl ow/
NVSCrd: : doCommandFI ow( ) ) by the @B construct. The callback can
then inform the flow of the results by setting or resetting some variable
assignments.

e EPIResult res= NM SCmdOpenCommandL og(

EPIlInterface cmd,

char * filePeth,

int appendFlag); (C)
EPIResult res= NM SCmd::openCommandL og(

char * filePath,

int appendFlag = 0); (C++)
Opens the specified file and logs to it all commands executed with
NVBCndSendConmand( ) / NVBCd: : sendCommand( ), and those
issued by acommand flow or file. Each device command executed by the
flow islogged, not just the flow’s execution. If appendFl ag is specified
as non-zero, the commands are appended to thefileif it exists. By
default, thefileis overwritten. Thelog file format allowsitsreplaying as
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acommand flow or asinput to the cnecend utility. The commands are
logged from the module on, with no group name, and with all variables
substituted for flow commands. Note that logging can also be controlled
from the flow itself through the @ OG and @ OGFI LE constructs.

* void NM SCmdCloseCommandL og(
EPIInterface cmd); (C)
void NM SCmd::closeCommandL og(); (C++)
Stops command logging and closes the log file previously opened by
NVSCnd OpenConmrandLog( ) / NMSCnd: : openConmandLog() .

Customer Database access

The Customer Database access capabilities or EPI alow you to query and
modify the contents of the Customer Databases managed by Preside
Multiservice Data Manager (MDM). The Customer Databases are controlled
by servers(cdbser ver ) and can be accessed through the Customer Database
tool (GUI). Customer Databases can also be accessed by the cdbext r act
and cdbner ge utilities, which are more suited for bulk extraction and
population. EPI provides more programmability of the database’s contents.
For example, by using EPI you can receive an alarm feed from GMDR and
extract the matching customer information from the database. You can then
use thisinformation to generate a trouble ticket to an external system.

Customer Database Access commands are used in the following sequence:
1 Initialize aCdb interface.
Connect to the Cdb server for the appropriate database.

2
3 Send Fetch, Store, or Erase commands.
4

Send Query commands and receive the matching replies either
synchronously with the RecvRepl y command or asynchronously
through a callback function.

5 Disconnect from the Cdb server.
6 Drop the Cdb interface.

The Customer Database server issynchronousin that aCdbinterface can only
perform one Fetch, Query, Store and Erase command at once. The Fetch,
Store, and Erase commands are synchronous in that they always wait for the
reply. The Fetch command also provides the matching information on return
(similar to anon-wild card Query followed by aRecvRepl y command).

241-6001-211 14.3RSUP



Chapter 5 C/C++ Embedded Programming Interface 435

Customer Database Access commands
The following Customer Database Access commands are provided:

EPIlInterface cdb = NM SCdbl nit(); (C)
NM SCdb::NM SCdb(); (C++ constructor)
Initializes a Customer Database interface.

void NM SCdbSetUser Data(

EPIInterface api,

void * userData); (C)
void NM SCdb::setUser Data(

void * userData); (C++)
void * NM SCdbGetUser Data(

EPIInterface api); (C)
void * NM SCdb::getUser Data(); (C++)
void NM SCdbSetName(

EPIInterface api,

char * name); (C)
void NM SCdb::setName(

char * name); (C++)
char * NM SCdbGetName(

EPIInterface api); (C)
char * NM SCdb::getName(); (C++)
These routines allow you to associate and extract arbitrary user data and
aname to the Customer Database interface.

void NM SCdbDrop(
EPIInterface cdb); (C)
NM SCdb::~NM SCdb(); (C++ destructor)
Drops the Customer Database interface (frees allocated resources).

EPIResult NM SCdbConnect(
EPIlInterface cdb,
char * dbName,
char * dbHost); (C)
EPIResult NM SCdb::connect(
char * dobName,
char * dbHost = “localhost”); (C++)

Connects the interface to the Customer Database server for the indicated
database and host.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



436 Chapter5 C/C++ Embedded Programming Interface

Example (C)
EPlI Interface cdb = NMBCdblnit();
i f ( NMBCdbConnect (cdb, “EastCustDB", “bcarse88")
== EPI _SUCCESS ) {
/* we're connected */

Example (C++)
NVSCdb * cdb = new NMSCdb() ;
i f ( cdb->connect (“East Cust DB", “bcarse88”)
== EPI _SUCCESS ) ({
/1 we’re connected

* EPIResult NM SCdbDisconnect(
EPIInterface cdb); (C)
EPIResult NM SCdb::disconnect(); (C++)
Disconnects the interface from the Customer Database server. The
interface may then be reconnected to another server.

* EPIResult NM SCdbl sOK(
EPIInterface cdb); (C)
int res=NM SCdb::isOK(); (C++)
Returns current connection status of the interface (EPI _SUCCESS,
EPI _FAI LED, or EPI _NO_CONNECTI ON).

* EPIResult NM SCdbFetch(
EPIInterface cdb,
char * compld,
EPITimeout timeout,
EPICdb_Data ** data); (C)
EPIResult NM SCdb::fetch(
char * compld,
EPICdb_Data ** data,
EPITimeout timeout
=EPI_TIMEOUT_FOREVER); (C++)
EPIResult NM SCdbFetchHierarchical(
EPIInterface cdb,
char * compld,
EPITimeout timeout,
EPICdb_Data ** data); (C)
EPIResult NM SCdb::fetchHierarchical (
char * compld,
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EPICdb_Data ** data,
EPI Timeout timeout
= EPI_TIMEOUT_FOREVER); (C++)

Query the Customer Database for information on the specified
component. The component name, <conpl d>, istypically specified in
canonical format (see NVBEPI Convert Conpl d on page 349). A
timeout can be specified. With atimeout of EPI _TI MEQUT_POLL (0) ,
the command actsasano-wait poll. A value of EPI _TI MEQUT_FOREVER
(- 1) waitsforever. Other valueswait for the specified number of seconds.

The extracted information isreturned as a pointer to a static area (if non-
NULL), <dat a> upon success. This record has the following contents:

char * compld;
the record’s component ID,

char * relCompl d;
its related component 1D,

char * data;
its actual data,

char * date;
its date, and

char * source;
its source code.

The returned data must not be modified nor freed. The returned pointer
could also be NUL L. Theresults of the fetch can al so be extracted with the
access functions: NMSCdbGet Conpl DY NVSCdb: : get Conpl D,
NVSCdbGet Rel Conpl D/ NMSCdb: : get Rel Conpl D,
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NVSCdbCGet Dat e/ NMSCdb: : get Dat e, EPI Cdb_CGet Dat a/
NVSCdb: : get Dat a, and NMSCdbGet Sour ce/
NMSCdb: : get Sour ce.

If NMSCdbFet chHi er ar chi ¢/ NMSCdb: : f et chHi erarchic is
specified, the routine will ook for matching data on the parent
components of the specified one if amatch on it cannot be found. Also,
inthismode, both the canonical and display format of the component IDs
are searched for in the database.

Example (C)

EPI Cdb_Data * cdata = NULL;

i f ( NMBCdbFetch(cdb, “EM TOTO FRUNI 45",
EPI _TI MEOUT_FOREVER, &cdat a)
== EPI _SUCCESS ) {

printf(“Data: %l|n", cdata->data);

Example (C++)
EPI Cdb_Data * cdata = NULL;
if ( cdb->fetch(“EM TOTO FRUNI 45", &cdata)
== EPI _SUCCESS ) {
cout << “Data: " << cdata.data << endl;

* EPIResult NM SCdbQuery(

EPIlInterface cdb,

char * compld,

char * relCompld,

char * data); (C)
EPIResult NM SCdb::query(

char * compld = NULL,

char * relCompld = NULL,

char * data= NULL); (C++)
Queries the Customer Database for information matching the specified
grep-style patterns (see NVSEPI Pat t er nMat ch on page 349). Only one
pattern may be specified to match the entry’s component name
(<conpl d>), associated component name (<r el Conpl d>), or data
(<dat a>), the other arguments must be set to NULL. The command
immediately returns. The replies must be extracted synchronously with
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NVSCdbRecvRepl y/ NVBCdb: : r ecvRepl y or asynchronously through
acallback function bound to the interface with NMSCdbBi ndCal | back/
NVBCdb: : bi ndCal | back.

Example (C)
if ( NMBCdbQuery(cdb, “EM TOTO FRUNI .*")
== EPI _SUCCESS ) {
/*query sent successfully */

Example (C++)
if ( cdb->query(“EM TOTO FRUNI .*") == EPI _SUCCESS ) ({
/1 query sent successfully

* EPIResult NM SCdbRecvReply(

EPIInterface cdb,

EPITimeout timeout,

EPICdb_Data ** data); (C)
EPIResult NM SCdb::recvReply(

EPICdb_Data ** data,

EPITimeout timeout

=EPI_TIMEOUT_FOREVER); (C++)

Waits for and receives the next Query reply record from the Customer
Database server. A timeout can be specified. With atimeout of
EPI _TI MEQUT_POQLL (0) , the command acts as a no-wait poll. A value
of EPI _TI MEQUT_FOREVER (- 1) waitsforever. Other valueswait for the
specified number of seconds.

NVSCdbRecvRepl y can be called for each reply, returning

EPI _SUCCESS for each received reply. It will return EPI _ENDtoindicate
that no more replies are available. Further calls, aswell as calls when
there is no active Query command, will return an error indication.

The resulting Customer Data entry is returned just like for
NVSCdbFet ch/NVBSCdb: : f et ch.

Example (C)
EPI Cdb_Data * cdata = NULL;
NVSCdbQuery(cdb, NULL, NULL, “Cient Nunber: AP.*");
whil e ( NMSCdbRecvRepl y(cdb, &cdat a,
EPI _TI MEOUT_FOREVER)
== EPI _SUCCESS ) {
printf(“Conmponent: 9ln", cdata->conpld);
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printf("Updat ed: 9%\ n", cdata->date);
printf("Data: 9%\ n", cdata->data);

Example (C++)
EPI Cdb_Data * cdata = NULL;
cdb- >query(cdb, NULL, NULL, “Cient Number: AP.*");
whil e ( cdb->recvRepl y(&cdata) == EPI _SUCCESS ) {
cout << “Conponent: |n" << cdata->conpld
<< “\nUpdated: |n" << cdata->date
<< “\ nDat a: In" << cdata->data << endl;

e char * compld = NM SCdbGetCompl D(
EPIInterface cdb); (C)
char * compld = NM SCdb::getCompl D(); (C++)

char * relcompld = NM SCdbGetRel Compl D(
EPIInterface cdb); (C)
char * relcompld = NM SCdb::getRelComplI D(); (C++)

char * date = NM SCdbGetDatg(
EPIInterface cdb); (C)
char * date = NM SCdb::getDate(); (C++)

char * data= NM SCdbGetData(
EPIInterface cdb); (C)
char * data= NM SCdb::getData(); (C++)

char * source = NM SCdbGetSour ce(

EPIInterface cdb); (C)
char * source = NM SCdb::getSource(); (C++)
These functionsreturn the contents of thelast Fetch or Query reply (from
NVSCdbFet ch/ NMSCdb: : f et ch, NMSCdbRecvRepl y/
NVBCdb: : r ecvRepl y, or from an asynchronous callback function
bound to the Customer Database interface by NMSCdbBi ndCal | back/
NMSCdb: : Bi ndCal | back). Thereturned text must not be modified nor
freed. The returned pointer could also be NULL.
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e EPICdb_Data* NMSCdbExtractCdbData(

EPIInterface cdb); (C)
EPICdb_Data* NM SCdb::extractCdbData();

(C++)
Extracts the Customer Data information similarly to NMsCdbFet ch/
NVSCdb: : f et ch from the last received reply be it from acall to
NVSCdbRecvRepl y/ NVSAPI : : recvRepl y or in abound Callback.
The extracted fields, which must not be modified nor freed, are returned
asapointer to astatic areavalid until the next Customer Database related
function call.

* EPIResult NM SCdbBindCallback(

EPIInterface cdb,

EPICallBackFunction aCbFn); (C)
EPIResult NM SCdb::bindCallback(

EPICallBackFunction aCbFn); (C++)
Bindsthe specified callback function to the Customer Databaseinterface.
This callback will be executed whenever a Query command reply is
received from the server for thisinterface. The callback isinvokes as
though the NMSCdbRecvRepl y/ NMSCdb: : r ecvRepl y function had
just been called. The callback signatureis:

t ypedef void (*EPI Cal | BackFunct i on) (void * cdb,
char * text, int length, int status)

where <cdb> is an opaque pointer to the calling Customer Database
interface (as returned by NMSCdbl ni t / NMSCdb: : NMSCdb), <t ext > is
the received matching datafield, <I engt h>, the data’s length, and

<st at us>isoneof EPI _SUCCESS, for asuccessful reception, EPI _END
toindicate an end of response, EPI _NO_ CONNECTI ON, if the connection
to the server was lost, and EPI _FAI LED, for other error cases.

The other results of the query can be extracted with the access functions:
NVSCdbGet Conpl D/ NMBCdb: : get Conpl D, NMSCdbGet Rel Conpl D/
NVSCdb: : get Rel Conpl D, NMSCdbGet Dat e/ NMSCdb: : get Dat e,
NVMSCdbGet Dat a/ NVMSCdb: : get Dat a, and NMSCdbGet Sour ce/
NMSCdb: : get Sour ce.

Example (C)

voi d

mycb( cdb, text, length, status)
void * cdb,
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char * text,
int length,
int status
{
if ( status == EPI _SUCCESS )
{
printf(“Component: 91n", NWVSCdbGet Conpl D(cdb));
printf("Updat ed: 9%\ n", NVBCdbGet Dat e(cdb));
printf("Data: 9%\ n", NVBCdbGet Dat a(cdb));

}
.

NVSCdbQuer y(cdb, “AP.*”, NULL, NULL);
NVSCdbBi ndCal | back(cdb, mych);

NVSEPI Event Loop(); /* never returns */

Example (C++)

voi d
mycb( void * cdb, char * text, int length, int status)
{
if ( status == EPI _SUCCESS )
{
cout << “Conponent: |n" << cdb->get Conpl ()
<< “\nUpdated: |n" << cdb->getDate()
<< “\ nDat a: I n" << cdb->get Dat a()
<< endl;

}

cdb- >query(“AP. *");
cdb- >bi ndCal | back( mycbh);

NVSEPI Event Loop(); /* never returns */

* EPIResult NM SCdbStor g
EPIInterface cdb,
char * compld,
char * data,
char * relCompld,
char * date,

241-6001-211 14.3RSUP



Chapter 5 C/C++ Embedded Programming Interface 443

char * source); (C)
EPIResult NM SCdb::store(

char * compld,

char * data,

char * relCompld,

char * date,

char * source = NULL); (C++)
Storesthe specified information in the Customer Database. Typically, the
component name is specified in canonical format (see
NVBEPI Conver t Conpl d on page 349). Theinformation is added, or
replaces that already associated with the component. The component
name, <conpl d>, and data, <dat a>, must be specified. An associated
component name, <r el Conpl d>, adate stamp, <dat e> (defaultsto the
current date), and a 3-character source code, <sour ce> (defaultsto
“EPI ") can aso be specified or set to NULL. The command is
synchronous since it blocks and waits for a confirmation from the
Customer Database server.

Example (C)
if ( NMBCdbStore(cdb, “EM TOTO FRUNI 43",
“Client Nunmber: DP542\n
Contact: (613) 763-2211)", “FRAD 213", NULL, “GCG')
== EPI _SUCCESS ) {
/* data is now stored */

Example (C++)
if ( cdb->store(“EM TOTO FRUNI 43",
“Client Nunmber: DP542\n
Contact: (613) 763-2211)", “FRAD 213", NULL, “GCG')
== EPI _SUCCESS ) {
// data is now stored

e EPIResult NM SCdbErasg(
EPIlInterface cdb,
char * compld); (C)
EPIResult NM SCdb::er asg(
char * compld); (C++)
Discards the information associated with the specified component,
<conpl d>, inthe Customer Database. Typically, the component nameis
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specified in canonical format (see NMSEPI Convert Conpl d on
page 349). The command is synchronous since it blocks and waits for a
confirmation from the Customer Database server.

Example (C)
if ( NMBCdbErase(cdb, “EM TOTO FRUNI 52")
== EPI _SUCCESS ) {
/* data is now erased */

Example (C++)
if ( cdb->erase(“EM TOTO FRUNI 52")
== EPI _SUCCESS ) {
// data is now erased

Real-Time Alarm Collection
The Real-Time Alarm Collection (RTAC) capabilities of EPI let you query
the matching alarms to produce historical alarm reports. RTAC uses the
rtaccol server to spool the alarms it retrieves from the GMDR server to the
workstation files, one file per day (based on the alarm time stamp). With the
EPI RTAC interface, you can query the spooled alarms between two date-time
boundaries. You can also specify filters for any alarm attributeby using
GREP-style patterns. The matching alarms are retrieved and their attributes
are provided in the same way as with the Alarm& Status specialized API
interface.

Use RTAC Access commands in the following sequence:

1 Initidize an RTAC interface.

2 Start aquery by specifying its date/time boundaries and attribute-value
filters.

3 Fetch the matching alarms.
4 For each fetched alarm, extract the desired attributes and process them.
5 Drop the RTAC interface (usually not done).

The RTAC interface is synchronous because an interface can only perform
one query at atime and the Fetch command is blocking. You can, however,
[imit the amount of time and the number of alarms the Fetch command scans
for a polling/round-robin form of multi-tasking.
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You cannot use the RTAC interface remotely. You must use the RTAC
interface on the same machine that stores (or NFS mounts) the RTAC spool
files. The spool files are located using the RTAC. cf g configuration file. For
details, see Real time alarm collection tool (rtaccol in 241-6001-310 Preside
MDM Server Reference Guide.

RTAC Access commands
The following RTAC Access commands are available;

EPIInterface NM SRTACInit(); (C)

NM SRTAC::NM SRTAC(); (C++)

Initializes an RTAC interface to access the RTAC database on the local
workstation (as specified in the RTAC. cf g file).

void NM SRTAC SetUser Data(
EPIInterface rtac,
void * userData); (C)
void NM SRTAC::setUser Data(
void * userData); (C++)

void * NM SRTACGetUser Data(
EPIInterface rtac); (C)
void * NM SRTAC::getUser Data(); (C++)

void NM SRTACSetName(
EPIlInterface rtac,
char * name); (C)
void NM SRTAC::setName(
char * name); (C++)

char * NMSRTACGetNameg(
EPIInterface api); (C)
char * NM SRTAC::getNameg(); (C++)
These routines allow you to associate and extract arbitrary user data and
aname to the RTAC interface.

void NM SRTACDrop(EPI Interface rtac); (C)
virtual NM SRTAC::~NM SRTAC(); (C++)
Destroys the specified RTAC interface (frees allocated resources).
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 EPIResult NM SRTACStartQuery(

EPIlInterface rtac,

char * startTime,

char * endTime); (C)
EPIResult NM SRTAC::startQuery(char * startTime,

char * endTime); (C++)
Initiates an RTAC query for the alarms within the specified start and end
dates and times. Only alarms whose attributes match the specified filters
(specified with NMSRTACAddFi | t er /NMBRTAC: : addFi | t er) will be
returned. The start time can be specified asadate (“yyyy nm dd”), date
andtime (“yyyy nm dd hh mm ss”), asthe special values“0000 00
00" or “ANY” meaning the oldest available alarm, and asthe special value
“NOW meaning the current (workstation) date and time. Similarly, the
end date/time can be specified asadate (“yyyy nm dd”), date and time
(“yyyy mm dd hh mm ss”), asthe special values“9999 99 99” or
“ANY” meaning the latest alarm available, or asthe special value “NOW ,
meaning the current (workstation) date and time.

* EPIResult NMSRTACAddFilter (

EPIInterface rtac,

char * attName,

char * valPattern); (C)
EPIResult NM SRTAC::addFilter (

char * attName,

char * valPattern); (C++)
Adds afilter to the RTAC query. The filter attribute names are the same
provided through the Alarm& Status API. For details, see 241-6001-203
Preside MDM Alarm and Satus API Reference Guide. Thefilter values
are specified as GREP style patterns for target values similar to the ones
output by the Alarm and Status API. Multiple attribute-pattern filters can
be specified by calling these functions multipletimes. Filters on the same
attribute are ORed together and filters on different attributes are ANDed
together (similar to the API rules).

Examples(C)
EPlInterface rtac = NVBRTACI nit();
if ( NVSRTACSt art Query(rtac, “ANY”, “NOW)
== EPI _SUCCESS)
&& NVBRTACTAddFilter(rtac, “event” “set”)
== EPI _SUCCESS)
&& NVBRTACTAddFilter(rtac, “severity”,
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“critical”) == EPI_SUCCESS)
&& NVBRTACTAddFi lter(rtac, “severity”, “major”)
== EPI _SUCCESS) )

/* ready to fetch all critical/mjor alarns up
* to now */

Example(C++)

EPI RTAC = new NVSRTAC() ;

char * t = NMSEPI Convert Ti me( EPI _SECONDS_OFFSET_TCVT,
-7200);

if (rtac->startQuery(t, “NOW) == EPI _SUCCESS)

{

/! ready to fetch alarns for the |ast two hours

To initiate a new query, invoke NVMDRTACSt ar t Quer y/
NVBRTAC: : st art Query again.

* EPIResult NM SRTACFetchNextAlarm(
EPIlInterface rtac,
int maxRecor ds,
int timeout); (C)
EPIResult NM SRTAC::fetchNextAlarm(
int maxRecords= EPIRTAC_FOREVER,
int timeout = EPIRTAC_FOREVER); (C++)
This command fetches the next matching alarm according to the criteria
specified by NMSRTACSt ar t Quer y/ NMBRTAC: : st art Query and
NVSRTACAddFi | t er / NVBRTAC: : addFi l ter).

If ti meout and/or maxRecs are specified as EPI RTAC_FOREVER, the
call will block until amatch isfound or the end of the RTAC databaseis
reached. Otherwise, they respectively specify the maximum number of
seconds or recordsto try before giving up (in which case the return code
iISEPI _TI MEQUT). Thisallows one to “poll” the RTAC interface for a
while and round-robin to other tasks.

Example

if ( (NMSRTACSt art Query(rtac, “ANY”, “NOW)
== EPI _SUCCESS)
&& NVBRTACAddFi |l ter(“event”, “set”)
== EPI _SUCCESS)
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&& NVBRTACAddFi Il ter(“severity”, “critical”)
== EPI _SUCCESS)

&& NVBRTACAddFi I ter(“severity”, “major”)
== EPI| _SUCCESS) )

whi | e (NMSRTACFet chNext Al arn{rt ac,
EPI RTAC_FOREVER, EPI RTAC_FOREVER)
== EPI _SUCCESS)

/* ready to extract alarmattributes */

The fetched alarm’s contents can be extracted with the

NMSRTACEXt r act Al ar ml NMSRTAC: : extract Al arm

NMSRTACFor mat Al ar nf NMSRTAC: : f or mat Al arm

NVBRTACGet Fi rst Attri but e/ NVSRTAC: : get Fi rst Attri bute,
NVBRTACGet Next At t ri but e/ NVBRTAC: : get Next Attri but e, and
NVBRTACFi ndNext Attri but e/ NVSRTAC: : fi ndNext Attri bute
routines.

« EPIGMDRAPI_Alarm * NM SRTACEXxtractAlarm(
EPIInterface api); (C)

EPIGMDRAPI_Alarm * NMSRTAC::extractAlarm(); (C++)
Extracts the major attributes of the last alarm fetched by
NVBRTACFet chNext Al ar mf NVSRTAC: : f et chNext Al ar m(similarly
to EPI GVDRAPI Ext r act Al ar mf EPI GVDRAPI : : ext r act Al ar m). The
extracted fields are returned into a static areaand a pointer to that areais
returned as the <al ar m» argument. This static area of type
EPI GVDRAPI _Al ar mcontains the following fields whose values must
not be modified nor freed (they are valid until the next RTAC related
function call):

char * conpld;
isthe alarm’s component ID..

char * tinme;
isthe darm’stime stamp in API format.

char * severity;
isthe alarm’s severity value.
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char * event;
isthe alarm’s event type.

char * fault Code;
isthe alarm’s fault code.

char * operat orDat a;
isthe alarm’s operator data.

char * rawSt at e;
isthe darm’sraw state.

Note: Some members may be NULL if the corresponding field is not
present. Aswell, oper at or Dat a can consist of more than one line.

For information on the legal values of these fields, see 241-6001-203
Preside MDM Alarm and Satus APl Reference Guide. The other
attributes, if any were specified, can be extracted with the
NVBRTACGet Fi rst Attri but e/ NVSRTAC: : get First Attri bute,
NVBRTACGet Next At t ri but e/ NMBRTAC: : get Next Attri but e, and
NVSRTACFi ndNext Attri but e/ NVSRTAC: : fi ndNext Attri bute
commands.

Example (C)

i f ( NVBRTACRecvNext Al arm(rtac,

EPI RTAC_FOREVER, EPI RTAC_FOREVER)
== EPI _SUCCESS ) {

EPI GVDRAPI _Al arm * al arm

if ( (al arm = NVSRTACExtract Al arm(rtac)) ({

&& (strcasecnp(al arm >severity,
“critical”) ==10) ) {
/* handle the critical alarm?*/

Example (C++)
if ( rtac->recvAlarm(alarn) == EPI _SUCCESS ) {

EPI GVDRAPI _Al arm * al arm
if ( (alarm = rtac->extract Alarn())
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&& (strcasecnp(al arm >severity,
“critical”) == 0) {
/1 handle the critical alarm

* void NM SRTACResetAttributes(
EPIInterface api); (C)
void NM SAPI ::resetAttributes(); (C++)

EPIRTACAV * EPIRTAC_GetFirstAttribute(
EPIInterfacertac); (C)
EPIRTACAV * EPIRTAC:: getFirstAttribute(); (C++)

EPIRTACAV * EPIRTAC_GetNextAttribute(
EPIInterfacertac); (C)
EPIRTACAV * EPIRTAC::getNextAttribute(); (C++)

EPIRTACAV * EPIRTAC_FindNextAttribute(

EPIlInterface rtac,

char * attrName); (C)
EPIRTACAV * EPIRTAC::findNextAttribute(

char * attrName); (C++)
These routines allow you to scan the list of attributes of the last fetched
aarm. EPI RTACReset At t ri but es/ EPI RTAC: : reset Attri but es
resets the scanning to the beginning of the list.
EPI RTACGet Fi rst Attri but e/ EPI RTAC. : get First Attribute
extracts the first attribute in the list. EPI RTACGet next At t ri but e/
EPI RTAC:. : get Next At t ri but e returns the next attribute in the list.
EPI RTACFi ndnext Attri but e/ EPI RTAC: : fi ndNext Attri bute
returnsthe next attributein thelist whose attribute name (NRS type name
or long name/title) matches the specified one. The attributes are returned
as pointers to a strucutre of type EPI RTACAV which contains the
following fields:

char * nane
is the attribute name.

char * val ue
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is the attribute value.

The pointer and its contents must not be modified or deleted.
Example (C)

EPI RTACAV * att;
while ( ( att = NMSRTACFi ndNext Attri bute(rtac,
“time”) ) !'= NULL ) {
printf(“Time is: %ln", att->value);

Example (C++)

EPI RTACAV * att;
while ( ( att = rtac->findNextAttribute(“tinme”) )
I= NULL ) {
cout << “Time is: “ << att->val ue << end!;

e char * NMSRTACFormatAlarm(
EPIInterfacertac,
EPIRTAC_ALARM_FORMATSformat); (C)
char * NMSRTAC::formatAlarm(
EPIRTAC_ALARM_FORMATSformat); (C++)
This command produces the last received alarm (from
NVBRTACRecvNext Al ar mf NMBRTAC: : r ecvNext Al ar m) in the
Preside M ultiservice Data Manager (MDM) Common Alarm Format (as
used in the Alarm Display and Component Information Viewer tools).
The alarm can be formatted <f or mat >, using the following

EPI _ALARM TERSE_FORMAT one line summary
EPI _ALARM NORVAL_FORNMAT includes Comment Data

EPI _ALARM FULL_FORMAT al information is displayed
The default isEPI _ALARM FULL_FORNAT. The returned text buffer

contains the formatted alarm. Unlike other EPI strings, you need to
ensure that your program releases this buffer when you are done with it.
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Example

whi | e (NMBRTACFet chNext Al arnm(rtac) == EPI _SUCCESS)
{
EPI RTACAV * att = NVBRTACFi ndNext Attri but e(
rtac, “compCriticality”);
if (att && (atoi(att->value) > 60))

{
char * str = NVSRTACFornmat Al arn(rtac,
EPI _ALARM FULL_FORMAT) ;
printf(“%\n”", str);
}

}

Network Reporting System (NRS)

The Network Reporting System (NRS) capahilities of EPI let you create
device configuration reports on the data stored in the NRS database and its
schema (RDF files). You build the NRS query by identifying the node
configuration files to scan (by name, pattern, and naming discipline such as
keyed and dated)and the component typesto extract configuration data from.
The configuration datais returned to the EPI script in various ways (for
example, environment variable, associative arrays, and standard output). The
data values correspond to the way NRS reports currently work. The EPI NRS
capabilities also add value by providing program access to the following
items:

NRS schema contents (the RDF files)
the automatic construction of the component name

the ability to specify Passport component and attribute types by name
and heirarchical path, rather than by numerical IDs.

EPI does not provide a means of populating this database. You must use the
NRS utilities for this (some examples include nrspop, pnrspop, and sisauto).
For more information on the NRS database and its use, see 241-6001-022
Preside MDM Network Reporting System User Guide.

Use the following sequence for NRS Access commands:

1

Initialize an NRS interface.

2 Start aquery by specifying the target node configurations and the

component types to be reported, and/or
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3 Load andinterrogate the NRS schemato help create the report (optional).

4 Fetch the matching configuration components. Components are
extracted in depth-first order with no garanteed ordering at peer level (as
with other NRS reporting mechanisms).

5 For each fetched component, extract the desired attributes and process
them.

6 Dropthe NRSinterface (usualy not done).

The NRS interfaceis synchronous because an interface can only perform one
guery at atime and the Fetch command is blocking. You can, however, limit
the amount of time and the number of alarms the Fetch command scans to
support a polling/round-robin form of multi-tasking.

You cannot use the NRS interface remotely. Use the NRS interface on the
same machine that stores (or NFS mounts) the NRS database. The database
and schemaare located using the NRS. cf g configuration file. For details, see
241-6001-022 Preside MDM Networ k Reporting System User Guide.

The EPI NRS interface is one of the most involved due to the complexity of

the data structure being manipulated. The data elements manipulated by the

interface (and to which it provides access routines) are shown in the figures

“EPI NRS dataelement and input operations’ (page 454) and “EPI NRS data
element and output operations’ (page 455).
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Figure 1
EPI NRS data element and input operations
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Figure 2
EPI NRS data element and output operations
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Legend:

— (A)isalist of NRS datafiles to be scanned and reported on
(constructed with NMSNRSAddSour ces/ NMBNRS: : addSour ces
and other related calls, scanned with NMBNRSGet Fi r st Fi | e/
NVBNRS: : get Fi rst Fi | e and related calls),

— (B) islist of component types to be extracted by the query
(constructed with NMBNRSI ncl udeConmpType/
NVBNRS: : i ncl udeConpType and NVSNRSExc| udeConpType/
NVBNRS: : excl udeConpType, scanned with
NVBNRSCet Fi r st Repor t Conp/
NVBNRS: : get Fi r st Repor t Conp and related calls). These
component typesform apartial hierarchy that can be examined with
anumber of routines to extract their parameters (for example,
NVBNRSGet SchemaTi t | e/ NVBNRS: : get SchemaTi t | €),
topology (for example, NMBNRSGet Fi r st SchemaSubconp/
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NVBNRS: : get Fi r st SchenaSubconp and

NVBNRSCet Fi r st SchemaPar ent /

NVBNRS: : get Fi rt sSchemaPar ent ), and component attributes
(for example, NMSNRSGet SchenaFi el dByNane/

NVBNRS: : get SchenaFi el dByNane,

NVBNRSCGet ScheraFi el dTitl e/

NVBNRS: : get SchemaFi el dTi t | ). Schema components are
manipulated in the interface through an opague pointer.

— (C)isalist of all component types (RDFs) known to the EPI
interface -- a superset of the list of component types to be reported
on just mentioned -- (for example, accumulated with the include/
exclude calls above and the NMSNRSLoadSchemaConp/

NVBNRS: : | oadSchemaConp routine, examined by

NVBNRSCet Fi r st SchenaConp/

NVBNRS: : get Fi r st SchemaConp and related calls). Thislistis
manipulated directly only if you want to examine the NRS RDF
Schema independently of a query.

— (D) isthe last component fetched by the query including its
parameteres (for example,
NVBNRSGet Conponent | d: : NVBNRS: : get Conponent | d, and
NVBNRSCGet Conponent Level : : NVBNRS: : get Conponent Level
) and its attributes (for example, NVBNRSFi ndAt t ri but e/
NVBNRS: : fi ndAttri bute). If aNULL valueis passed to the
Schema access routines above, the component type of the last
fetched component is used.

NRS Access commands
e EPIlInterface NM SNRSInit(); (C)
NM SNRS::NM SNRS(); (C++)
Initializes an NRS interface.

e void NM SNRSSetUser Data(
EPIInterfacenrs,
void * userData); (C)
void NM SNRS::setUser Data(
void * userData); (C++)
void * NM SNRSGetUser Data(
EPlInterface nrs); (C)
void * NM SNRS::getUser Data(); (C++)
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void NM SNRSSetName(
EPIInterfacenrs,
char * name); (C)
void NM SNRS::setName(
char * name); (C++)

char * NM SNRSGetName(
EPIInterfacenrs); (C)
char * NMSNRS::getName(); (C++)
These routines allow you to associate and extract arbitrary user data and
aname to the NRS interface.

e void NM SNRSDrop(EPI Interface nrs); (C)
virtual NM SNRS::~NM SNRS(); (C++)
Drops the NRS interface (frees all ocated resources).

* EPIResult NM SNRSStartQuery(

EPlInterfacenrs,

char * deviceType,

char * nodePattern,

char * versionPattern); (C)
EPIResult NM SNRS::startQuery(

char * deviceType = NULL,

char * nodePattern = NULL,

char * versionPattern = NULL); (C++)
Initiates an NRS query. If non-NULL, the arguments specify the NRS
datafiles to be scanned by the query (see NMSNRSAddSour ces/
NVBNRS: : addSour ces below for an explanation of these arguments).
Additional datafiles can be specified using the NMSNRSAddSour ces/
NMBNRS: : addSour ces, NVBNRSAddSour ce/ NVBNRS: : addSour ce,
NVBSNRSAddKeyedSour ces/ NVSNRS: : addKeyedSour ces,
NVBNRSAddDat edSour ces/ NVSNRS: : addDat edSour ces, and/or
NVBNRSAddLat est Sour ces/ NVBNRS: : addLat est Sour ces
routines. The component typesto report from thefilesare specified using
the NMBNRSI ncl udeConpType/ NVBNRS: : i ncl udeConpType and
NVBNRSExcl udeConpType/ NVBNRS: : excl udeConpType routines.

To start anew NRS query, call NVBNRSSt ar t Quer y/
NVBNRS: : st art Query again.
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+ EPIResult NM SNRSAddSources(
EPIInterfacenrs,
char * deviceType,
char * nodePattern,
char * versionPattern); (C)
EPIResult NM SNRS::addSour ces(
char * deviceType,
char * nodePattern,
char * versionPattern); (C++)

EPIResult NM SNRSAddSour ce(
EPIInterfacenrs,
char * fileName); (C)
EPIResult NM SNRS::addSour ce(
char * fileName); (C++)

EPIResult NM SNRSAddK eyedSour ces(
EPIInterfacenrs,
char * deviceType,
char * nodePattern,
char * keyPattern); (C)
EPIResult NM SNRS::addK eyed Sour ces(
char * deviceType,
char * nodePattern,
char * keyPattern); (C++)

EPIResult NM SNRSAddDatedSour ces(
EPIInterfacenrs,
char * deviceType,
char * nodePattern,
char * datePattern); (C)
EPIResult NM SNRS::addDatedSour ces(
char * deviceType,
char * nodePattern,
char * datePattern); (C++)

EPIResult NM SNRSAddL atestSour ces(
EPlInterfacenrs,
char * deviceType,
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char * nodePattern,

char * fromDateTime); (C)
EPIResult NM SNRS::addL atestSour ces(

char * deviceType,

char * nodePattern,

char * fromDateTime = NULL); (C++)
These routines specify which NRS datafilesto report on. The files are
located at the path specified in the NRS. cf g file. To details about
populating the NRS database, see 241-6001-022 Preside MDM Network
Reporting System User Guide. The file(s) can be specified in a number

of ways;
NVBNRSAddSour ces/ Includes NRS data file(s) matching
NMVBNRS: : addSour ces the specified GREP patterns;
<devi ceType>, thedevicetype(for
example, ppc, ppe, dpn),
<nodePat t er n>, the module name,
and
<ver si onPatt er n>, the
configuration file name.
NVBNRSAddSour ce/ Explicitly namesthe NRS datafileto
NVBNRS: : addSour ce report on (with or without afull path
-- the NRS database path as
configuredin NRS. cf g will be used
if not specified).
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NVBNRSAddKeyedSour ces/
NVBNRS: : addKeyedSour ces

NVBNRSAddDat edSour ces/
NVBNRS: : addDat edSour ces

Includes NRS data file(s) matching
the specified GREP patterns;

<devi cePat t er n>, thedevicetype
(for example, ppc, ppe, dpn),
<nodePat t er n>, themodule name,
and

<keyPat t er n>, the configuration
file key. Keyed configuration file
names have a fixed prefix (the key)
followed by a variable two-digit
counter. <keyPat t er n> only
matches the key prefix. For a
matching key, the file with the
highest two-digit suffix is selected.

Includes NRS data file(s) matching
the specified GREP patterns;

<devi cePat t er n>, thedevicetype
(for example, ppc, ppe, dpn),
<nodePat t er n>, themodule name,
and

<dat ePat t er n>, the configuration
file date (six digits, not a pattern).
Dated configuration file names have
afixed six-digit prefix (the date)
followed by avariable two-digit
counter. <dat ePat t er n> only
matches the date prefix. For
Passports, <dat ePat t er n>
matches the activation date of the
NRS data file name. For both
Passport and DPN files, the highest
dated file up to the specified dateis
accepted (and the one with the
highest two-digit counter suffix).
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NVBNRSAddLat est Sour ces/  Includes NRS data file(s) matching

NVBNRS:

: addLat est Sour ces  the specified GREP patterns;

<devi cePat t er n>, thedevicetype
(for example, ppc, ppe, and dpn),
and <nodePat t er n>, the module
name. If you specify

<fronDat eTi ne> as“ YYMVDD",
“YYYY MM DD, or “YYYY MM DD
HH MM SS”, only the NRS datafiles
from that date/time forward (UNIX
file modifitation time-stamp) are
considered. This option is useful for
creating incremental reports based
on the latest NRS population or the
|ast report invocation.

For each matching module, the
matching file with the highest file
system date is selected (the most
recently populated file).

In all cases where multiple files match the patterns provided in one of
these calls, only onefile per moduleis selected, that is, the highest onein
alphanumerical order. For Passport, this also means the one with the
highest version counter, the three -igit file suffix). Multiple callsto these
routines can select multiple files for the same module.

Example(1) (C)
This example and the following assume a sample NRS database
containing the following files:

dpn.
dpn.
ppc.
ppc.
ppc.
ppc.
ppc.
ppc.
ppc.

R78. 4078. R7872. 970709. dat a

R78. 4078. R7888. 970715. dat a

NODER16. 2105. NEWCARD, ful | , 012. 001105. dat a
NODER16. 2105. NEWCARDO5, ful |, 001. 001102. dat a
NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
NODER17. 2106. newconf, ful |, 030. 010210. dat a
NODER17. 2106. deno, ful | , 003. 010123. dat a
EASTOTT. 2100. | ab, ful |, 005. 010123. dat a
EASTOTT. 2100. | ab, ful |, 011. 010124. dat a
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ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful I, 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a

EPlInterface * nrs = NMBNRSInit();
if ( (NVBNRSSt art Query(nrs) == EPI _SUCCESS)
&& ( NVBNRSAddSour ce(nrs,
“dpn. R78. 4078. R7872. 970709. dat a“)
== EPI _SUCCESS) )

/* ready to fetch conponents from
*the specified NRS data file */

Given the preceding sample database, this call selectsthe following file:
dpn. R78. 4078. R7872. 970709. dat a

Example(2) (C++)
NVBNRS nrs();
if ( (nrs. NMSNRSSt art Query() == EPI _SUCCESS)
&& (nrs. NMSNRSAddSour ces(“ppc”, “.*”
“NEWCARD. * ")
== EPI _SUCCESS) )

/1l ready to fetch components from all
/1 node configurati ons whose name start with
/1 NEWCARD

Given the preceding sample database, this call selectsthefollowing files:
ppc. NODER16. 2105. NEWCARD, ful |, 012. 001105. dat a
(the “latest” of the two matching files for NODER16)
ppc. NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a

Example(3) (C)
EPlInterface * nrs = NMBNRSInit();
if ( (NVBNRSSt art Query(nrs) == EPI _SUCCESS)
&& (NVBNRSAddKeyedSources(nrs, “ppc”, “.*",
“DEMJ'")
== EPI _SUCCESS) )

/* as above but this tine for keyed
* configurations with DEMO as the key */

Given the sample database, this call selects the following files:
ppc. NODER16. 2105. NEWCARDOS5, ful | , 001. 001102. dat a
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ppc. NCDER12. 2101. NEWCARDO9, ful I , 001. 001102. dat a
(The other NODERI6 file was not selected asits name
does not match the syntax of akeyed file)

Example(4) (C++)
NVBNRS nrs();
if ( (nrs. NMSNRSSt art Query() == EPI _SUCCESS)
&& (nrs. NMBNRSAddDat edSour ces(“ppc”, “.*",
“010211") == EPI _SUCCESS) )

/1 as above but this time for all node
/'l configurations dated before or for February
# 11t h 2001

Given the sample database, this call selects the following files:
ppc. NODER16. 2105. NEWCARD, ful |, 012. 001105. dat a
ppc. NODER12. 2101. NEWCARDO9, ful | , 001. 001102. dat a
ppc. NODER17. 2106. newconf, ful | , 030. 010210. dat a
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
(All configurations up to 010211 for PPC nodes are taken.)

Example(5) (C)
EPlInterface * nrs = NMBNRSInit();
if ( (NVBNRSSt art Query(nrs) == EPI _SUCCESS)
&& (NVBNRSAddLat est Sour ces(nrs, “ppc”, “EAST.*")
== EPI _SUCCESS)
&& (NVBNRSAddLat est Sour ces(nrs, “ppe”, “SOUTH. *")
== EPI _SUCCESS) )

/* ready to fetch Software conponents fromthe
* | astest configuration of the nodes whose
* nanes start with EAST or SOUTH */

Given the sample database, this call selects the following files:
ppc. EASTOTT. 2100. | ab, ful I ,011. 010124. dat a
ppc. EASTMIL. 2109. deno, ful | , 031. 010104. dat a
ppe. SQUTHRI CH. 2102. JF, ful | , 003. 010124. dat a
ppe. SQUTHRTP. 2113. voi ce, ful | , 044. 010124. dat a
(Assuming the UNIX file data matches the ordering of the
activation dates in the file names.)
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* void NM SNRSResetFiles(
EPlInterface nrs,); (C)
void NM SNRS:::resetFiles(); (C++)

char * NM SNRSGetFir stFile(
EPIInterfacenrs); (C)
char * NMSNRS::getFirstFile(); (C++)

char * NM SNRSGetNextFileg(
EPIInterfacenrs); (C)
char * NMSNRS::getNextFile(); (C++)
These routines provide access to the list of NRS datafilesto be scanned
by the query (asinserted by NMSNRSAdd Sour ces/
NVBNRS: : addSour ces and itsrelated calls).

Example(C++)

NVBNRS nrs();
if ( (nrs. NMSNRSSt art Query() == EPI _SUCCESS)
&& (nrs. NMBNRSAddDat edSour ces(“ppc”, “.*",

“000711”) == EPI _SUCCESS) )

printf(“Reporting on files: \n");
for (char * fname = nrs.getFirstFile();
f nane;
fname = nrs.getNextFile() )
printf(* %\n", fnane);

* EPIResult NM SNRSIncludeCompType(
EPIInterfacenrs,
char * compType,
int withNext,
int withSubcomps,
int withParents); (C)
EPIResult NM SNRS::includeCompType(
char * compType,
int withNext = 0,
int withSubcomps =1,
int withParents = 1); (C++)

EPIResult NM SNRSExcludeCompType(
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EPIInterfacenrs,

char * compType,

int withNext,

int withSubcomps,

int withParents); (C)
EPIResult NM SNRS::excludeCompType(

char * compType,

int withNext = 0,

int withSubcomps =1,

int withParents = 1); (C++)

e Theseroutines add or remove component types to the list of component
types to be reported by the query. By default, no types are reported.
Component types are specified as strings with the format

[ <devi ce type>/]<conponent >
where <devi ce type> isarecognized NRS device type (ppc for
Carrier versions of Passports, ppe for Enterprise versions, dpn for DPN
equipment). If no devicetype is specified, the default type for the
installation is taken from the NRS. cf g file. The <conponent >
specification can be aname for DPN components, a numerical
component ID for Passport components, or aname (the full component
type name, for example, Fr ameRel ayUni , or the prompt, for example,
Fr Uni ) for Passport components.

Note: The Passport component names are not unigue since there can be
multiple Passport components with the same name or prompt. Passport
component types are uniquely identified by their numeric component ID.
Including or excluding component types to the report by name includes
or excludes al the possible matches. This may result in unwanted
components being reported.

Passport components can also be identified as the full hierarchy of full
names and/or abbreviations. For example, to include the

Ser vi cePar anet er component of a Frame Relay UNI Dlci, the
following component type can be specified: ppc/ EM Fr Uni - Dl ci - Sp.
Inthat case, only the specified Sp subcomponent (FrUni-Dlci-Sp) will be
returned. Sp components of other hierarchies (for example, FrNni-Dlci-
Sp) will beignored.
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The names are not case sensitive. The schema, RDF files, to interpret the
names are located as specified in the NRS. cf g file.

If <wi t hSubconps> is given anonzero value, all the component’s
possible subcomponents (recursively) are also included/excluded. If

<wi t hNext > isgivenanonzero value, itsimmediate subcomponentsare
also included/excluded. If <wi t hPar ent s> is given a nonzero value,
then al the component’s possible parent components are also included/
excluded. If the modifier is applied to afull path Passport component
specification, then only the related components of the specified full path
areadded. In non-path specifications, all possiblerelated componentsare
included or excluded. It is possible to include whole sub-hierarchies of
components then exclude the subcomponents that are not needed by
calling these routines repreatedly. It is a so possible to change the list of
component types to report on the fly as the components are reported.

Example(1) (C)

if ( ( NVMBNRSI ncl udeCompType(nrs, “ppc/2”, 0, 0, 0)
== EPI _SUCCESS)
&& (NVBNRSI ncl udeConpType(nrs,
“ppc/ FraneRel ayuUni”, 0, 1, 0)
== EPI _SUCCESS) )

ready to specify the source files for an NRS
report on the (Carrier) Passport nodul e and
Frane Rel ay conponents (including all its
subconponents) */

* % k%

Example(2) (C)
if ( (NVBNRSI ncl udeConmpType(nrs, “ppc/2”, 0, 0, 0)
== EPI _SUCCESS)
&& (NVBNRSI ncl udeConpType(nrs,
“ppc/ FraneRel ayuUni”, 0, 1, 0)

== EPI _SUCCESS)

&& ( NVBNRSExcl udeConpType(nrs, “ppc/ Signalling”,
0, 0, 0)
== EP| _SUCCESS)

&& (NVBNRSExcl udeConpType(nrs,
“ppc/ Dat aLi nkConnectionldentifier”, 0, 1, 0)
== EPI _SUCCESS) )
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/* Same as previous exanple except that this

* time the Signalling and DLCI subconponents
* (and al | its subconponents for the later) are
* to be excluded fromthe report) */

Example(3) (C++)

i f (nrs->includeConpType("“ppc/ EM At M f-Vcc-Ved”
0, 0, 1)
== EPI _SUCCESS)

/1 ready to specify the source files for an NRS
/! report on the (Carrier) Atm Virtual

/1 Connection Description and its indicated

/1 parents (Vcc, Atmf and EM.

» void NM SNRSResetReportComps(
EPIInterface nrs,); (C)
void NM SNRS:::resetReportComps(); (C++)
EPINRSSchemaComp NM SNRSGetFirstReportComp(
EPIInterfacenrs); (C)
EPINRSSchemaComp NM SNRS::getFirstReportComp(); (C++)
EPINRSSchemaComp NM SNRSGetNextReportComp(
EPIInterface nrs); (C)
EPINRSSchemaComp NM SNRS::getNextReportComp(); (C++)
These routines provide access to the list of component typesto be
extracted by the query. The returned value is an opaque pointer that can
be used in the routines described below (NVBNRSGet SchenmaNane/
NVBNRS: : get SchemaNane, ...) to extract the schema component’s
parameters.

Example(C++)

i f ((NMBNRSI ncl udeConmpType(nrs,
“ppc/ FraneRel ayuUni”, 0, 1, 0)
== EPI _SUCCESS) )

printf(“Reporting on conponents: \n”);
for (EPI NRSSchemaConp conp
= nrs. get Fi rst Report Conp();
conp;
conp = nrs. get Next Report Conp() )
printf(* 9%\n”, nrs.getSchemaTitle(conp));
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EPIResult NM SNRSFetchNextComponent(

EPInterfacenrs,

int skipToLevel,

int stopAtLevel,

int timeout,

int maxRecs); (C)
EPIResult NM SNRS::fetchNext Component(

int skipToLevel = EPI_NO_SKIP,

int stopAtLevel = EPI_NO_SKIP,

int timeout = EPI_FOREVER,

int maxRecs = EPI_FOREVER); (C++)
Fetchesthe next matching component (according to the component types
specified in NMSNRSI ncl udeConpType/
NVBNRS: : i ncl udeConpType and NVSNRSExcl udeConpType/
NVBNRS: : excl udeConpType) from the selected (through
NVBNRSAddSour ces/ NVBNRS: : addSour ces and ot her rel at ed
cal | s) NRS datafiles.

The fetched components consist of a number of contextual information
(which include component name, NRS type name, instance val ue,
hierarchy level, and the name of the NRS datafile it was extracted from)
plusalist of attributes (attribute val ue pairs) specific to thedevicevintage
(RDF). Thisinformation, as well as the schema information for the
current component, is available through a series of routines described
bel ow.

If the <ski pToLevel >issettoavauedifferentthan EPI _NO_SKI P, the
command returns the next matching component of a hierachy level that
issmaller or equal to the one given. Other matching components of a
higher level are ignored. This restricts the search by skipping
components that are undesirable (for example. if a Service Parameter
(level 3) component attribute of a Passport Frame Relay DLCI
component (level 2) does not meet the necessary criteria, the next call to
NVSCndFet chNext Conponent / NVBNRS: : f et chNext Conponent
can specify askip level of 2 which skipsto the next DLCI component,
ignoring any intervening matches). NRS components are delivered in
depth-first order.
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Note: Specifyingaskip level of 0 isan efficient way of skipping an entire
modul e (configuration file) since EPI does not try to match the remaining
components. The command tries to match components in the next
modul e-configuration specified with NMBNRSAddSour ces/

NVBNRS: : addSour ce (and related calls). Specifying askip level of - |
has the same effect as not specifying the option at all.

If you usethe <st opAt Level > option, the next matching component is
returned as normal. In addition, if a non-matching component of the
specified level or alower value is found, the command returns with an
empty component All variables are NULL except for t he hi er ar chy

| evel ). Asaresult, you areinformed when the member of acomponent
sub-tree is scanned and another sub-tree of the same level is about to be
scanned (the new sub-tree matches, then it isreturned asnormal, else the
empty component is returned as a form of component terminator). For
example, assuming Fr Uni s(level 1) are being extracted with astop level
of 1 specified as soon asthefirst oneisfound, all matching Fr Uni swill
be returned as normal and an empty component is returned once a Vs
components (also at level 1 but not requested by the query) isfound. This
technique allows one to maintain astate machine that knowswhen not to
expect more sub-components of a specific sub-tree.

If you set the <t i neout > and/or <maxRecs> optionsto avalue other
than EPI _FOREVER, the search does not continue beyond the specified
timeout (in seconds) and maximum number of scanned records
respectively. If atimeout or maximum number of records tested occurs,
the command returnsthe exit code EPI _TI MEQUT. Thislet you “poll” the
NRS interface for awhile and round-robin to other tasks.

Example(1) (C)
/* looking for FrUnis with no running LMs */

NVBNRSI ncl udeConpType(nrs, “ppc/Fruni”, 1, 0, 0);

int skip = EPI _NO_SKI P;
whi | e ( NMSNRSFet chNext Conponent (nrs, skip,
EPI _FOREVER, EPI_FOREVER) == EPI _SUCCESS)
{
skip = EPI _NO_SKI P;
EPI NRSAV * av = NVBNRSFi ndAttri bute(nrs,
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“procedures”);
if ( (st rcnp( NMSNRSGet Conponent Abbr ef (nrs),
“Lm”) == 0)
&& av && (strcnp(av->val ue, “none”) == 0))

{
printf(“% has no Lm"”,
NVBNRSCGet Conponent 1 d(nrs));
} else {
/* skip to the next FrUni */
ski p = NVMBNRSGet Conponent Level (nrs) - 1;
}

}

* char * NMSNRSGetComponentM arker (
EPInterface nrs); (C)
char * NMSNRS::getComponentMarker (); (C++)

EPIResult NM SNRSSeek ComponentM ar ker (

EPInterfacenrs,

char * seekMarker); (C)
EPIResult NM SNRS::seekComponentM arker (

char * seekMarker); (C++)
EPI NRSGet Conponent Mar ker /EPI NRS: : get Conponent Mar ker
returns amarker for the current fetched component (or NULL on failure).
You can save the marker and use it later as an argument to
NVBNRSSeek Conmponent Mar ker / NVBNRS: : seekConponent Mar ker
to relocate a component structure which is helpful when the NRS peer
component type order is not specified. All instances of a subcomponent
type X are together, but it is not specified if instances of type X appear
before or after those of its peer type Y. For example, an NRS interface
may be used to scan for Frame Relay interfaces and their DNA sub-
components. When an FrUni isfound, its marker is saved and the
interfaceisused tolocateits Dna. The sameor another NRSinterface can
be used to scan for the FrUni’s Dlci subcomponents. The NRS interface
reguires one to manipul ate the selected types with
NVBNRSI ncl udeConpType/ NVSNRS: : i ncl udeConpType and
NVBNRSExcl udeConpType/ NVSRNS: : excl udeConpType. The
marker may be exchanged between properly initialized NRS interfaces.
Markers may also refer to different files. If the marker cannot be
computed, an empty string is returned.
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Example(C++)
/1 Assunme two NRS interfaces (FrUni NRS and Dl ci NRS)
/1 configured to scan for FrUnis/Dnas and Dicis
/'l respectively
char marker[128];
whi l e ( FrUni NRS->f et chNext Conponent () {
if ( strcasecnp(FrUni NRS- >get Conponent Abbrev(),
“FRUNI") == 0 ) {
/1 ... process FrUni information...
strcpy( marker,
Fr Uni NRS- >get Conponent Mar ker () ) ;
} else if ( strcasecnp(
Fr Uni NRS- >get Conponent Abbrev(),
“DNA") == 0) {
/1 ... process DNA information ...
D ci NRS- >seekConponent Mar ker ( mar ker) ;
int stopAt = -1;
whi l e ( DI ci NRS->f et chNext Conponent ( \
EPI _NO SKI P, st opAt)
== EPI _SUCCESS ) {
st opAt = 1;
/l... process the DLCls ...

}

e char * NMSNRSGetComponentld(
EPIInterfacenrs); (C)
char * NM SNRS::getComponentl d(); (C++)

char * NM SNRSGetComponent Type(
EPIInterfacenrs); (C)
char * NM SNRS::getComponentType(); (C++)

char * NM SNRSGetComponentAbbrev(
EPIInterfacenrs); (C)
char * NM SNRS::getComponentAbbrev(); (C++)

char * NMSNRSGetComponentTitleg(
EPIInterfacenrs); (C)
char * NMSNRS::getComponentTitle(); (C++)

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



472 Chapter5 C/C++ Embedded Programming Interface

char * NM SNRSGetComponentValue(
EPIInterfacenrs); (C)
char * NM SNRS::getComponentValueg(); (C++)

int NM SNRSGetComponentL evel(
EPIInterfacenrs); (C)
int NM SNRS::getComponentL evel(); (C++)

char * NMSNRSGetCurrentFilePath(

EPIInterfacenrs); (C)
char * NMSNRS::getCurrentFilePath(); (C++)
These routines extract the general information on the last matching
component fetched.
NVBNRSGet Conponent | d/ NVBNRS: : get Conponent | d returns the
full Component ID of the fetch component (the component is specified
inmixed case, with space separators, for example, “EM NODER16 Fr Uni
132 Dici 206 Sp $“, and can be manipulated with
NVSEPI Conver t Conpl d).
NVBNRSCGet Conponent Type/ NVBNRS: : get Conponent Type returns
the component type of the fetched component (the component typeis
specified as <devi ce>/<t ype> where <devi ce> isthe NRS device
type (ppc, ppe, or dpn), and <t ype> isthe component type (aname for
DPN, anumerical component ID for Passport, for example, dpn/ PE or
ppe/ 8664).
NVBNRSCGet Conponent Abbr ev/ NMSNRS: : get Conponent Abbr ev
returns the component short type name (abbreviation).
NVBNRSCGet Conponent Ti t | e/ NVBNRS: : get Conponent Tl tl e
returns the component long type name.
NVBNRSCGet Conponent Val ue/ NVBNRS: : get Conponent Val ue
returns instance value of the fetched component (the value of its most
specific component ID category/value pair, for example, “$” for the
component identified above).
NVBNRSGet Conponent Level / NMBNRS: : get Conponent Level
returns the hierarhcy level of fetched component (starting at O for the
module level, for example, 3 for the component identified above). Note
that matching components are returned in depth-first order.
NVBNRSCet Cur r ent Fi | ePat h/ NMSNRS: : get Cur r ent Fi | ePat h
returns the NRS data file from which the matching component was
fetched.
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Example
The following table shows the possible results from a fetched
component:

Command Returned value
NVBNRSCet Conponent | d/ “EMNODERL6 FrUni 132 Dl ci
NVBNRS: : get Conponent | d 206 Sp $”
NVBNRSCGet Conponent Type/ “ppe/ 8664”

NVBNRS: : get Conponent Type

NVBNRSCGet Conponent Abbrev/ “ Sp”
NVBNRS: : get Component Abbr ev

NVBNRSCet Conponent Ti tl e/ “Servi cePar anet er sProv”
NVBNRS: : get Conponent Titl e

NVBNRSGet Conponent Val ue/  “$”
NVBNRS: : get Conponent Val ue

NVBNRSCet Conponent Level / 3
NVBNRS: : get Conponent Level

NVBNRSCGet Current Fi | ePath/  “/ opt/ Magel | anNVB/ dat a/
NVBNRS: : get Current Fi | ePat h nrs/ dat a/
ppc. NODER16. 2105. t 31, f ul |
, 243. 800101. dat a”

» void NM SNRSResetAttributes(
EPIInterface nrs); (C)
void NM SNRS::resetAttributes(); (C++)

EPINRSAV * NM SNRSGetFirstAttribute(
EPIInterfacenrs); (C)
EPINRSAV * NM SNRS::getFirstAttribute(); (C++

EPINRSAV * NM SNRSGetNextAttribute(
EPIInterfacenrs); (C)
EPINRSAV * NM SNRS::getNextAttribute(); (C++)

EPINRSAV * NM SNRSFindAttribute(
EPIlInterfacenrs,
char * name); (C)
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EPINRSAV * NM SNRS::findAttribute(

char * name); (C++)
These routines provide access to the attributes of the last fetched
component. The first three provide a means to scan thelist of attributes,
the last one lets you locate a named attribute in the list. The search in
case-insensitive. For Passport, both the full attribute name and the
prompt can be used. The attribute information is returned as a pointer to
a structure containing the following fields:

char * name
isthe attribute’s type; astring for DPN, a numeric attribute ID for
Passport (for example, “LOADPETYPE” for DPN, 8669 for Passport).

char * value
the attribute’'s value

int field
isthe attribute’s field index (can be used in schema queries described
below).

Do not delete or modify the contents of these buffers.
See the description of NMBNRSFet chNext Conponent /
NVBNRS: : f et chNext Conponent for an example of use.

Example
The following table shows the possibl e attribute results from a fetched

component (the name in paranthesis is the corresponding attribute title
from the component type schema and is indicated here for clarity):

name value Field
_ COVPONENT “ppel/ 8664” 0
( Component)
_HI ERARCHY_LEVEL “3” 1
(Hi erarchy_l evel)
2 “ NODER16” 2
(EM
_279 “132” 3
(FraneRel ayUni )
_302 “206” 4

(Dat aLi nkConnectionl denti fi er)
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8664 “$” 5
( Servi cePar anet er sProv)

OAM “ OMNER_| W&" 6
(Oaner shi p)

8667 “2100” 7
(maxi munfr ameSi ze)

8668 “on” 8
(rat eEnf orcenent)

8669 “64000" 9
(commi ttedl nfornati onRat e)

8670 “64000” 10
(comm ttedBurstSize)

8671 “Q” 11
(excessBur st Si ze)

8672 “0” 12
(measurenent I nterval)

8673 “of f” 13
(rat eAdapt ati on)

8675 “on” 14
(account i ng)

8674 7" 15
(raSensitivity)

5997 “of f” 16

(updat eBCl )

* EPINRSSchemaComp NM SNRSL oadSchemaComp(
EPIInterfacenrs,
char * name,
int withNext,
int withSubcomps,
int withParents); (C)
EPINRSSchemaComp NM SNRS::loadSchemaComp(
char * name,
int withNext = 0,
int withSubcomps =1,
int withParents = 1); (C++)
This routine provides access to the schema (RDF) information. Its
arguments are similar to the NMSNRSI ncl udeConpType/
NVBNRS: : i ncl udeConpType routine. The component types examined
by this routine are not added to the list of reported types though (use

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



476 Chapter5 C/C++ Embedded Programming Interface

NVBNRSI ncl udeConpType/ NVBNRS: : i ncl udeConpType for this).
The return value is an opaque pointer suitable for use with the schema
access routines described bel ow.

* EPINRSSchemaComp NM SNRSGetFir stSchemaComp(
EPIInterfacenrs); (C)
EPINRSSchemaComp NM SNRS::getFirstSchemaComp(); (C++)

EPINRSSchemaComp NM SNRSGetNextSchemaComp(
EPIInterfacenrs); (C)
EPINRSSchemaComp NM SNRS::getNextSchemaComp(); (C++)

EPINRSSchemaComp NM SNRSFindSchemaComp(
EPIInterfacenrs,
char * name); (C)
EPINRSSchemaComp NM SNRS::findSchemaComp(
char * name); (C++)
These routines lets you scan the list of component schemas currently
known by EPI (not just those to be reported on which can be listed with
the NMBNRSGet Fi r st Repor t Conp/
NVBNRS: : get Fi r st Repor t Conp and
NIVBNRSCet Next Repor t Conp/ NVBNRS: : get Next Repor t Conp
routines).
The name provided to the NMSNRSFi ndSchenaConp/
NVBNRS: : f i ndSchemaConp routineis a string for DPN and a numeric
for Passport (the default device type prefix from NRS. cf g isused if one
is not specified).
The return value is an opaque pointer suitable for use with the schema
access routines described next.

» char * NM SNRSGetSchemaName(
EPInterfacenrs,
EPINRSSchemaComp compP); (C)
char * NM SNRS:: getSchemaName(
EPINRSSchemaComp compP = NULL); (C)

char * NM SNRSGetSchemaTitle(
EPInterfacenrs,
EPINRSSchemaComp compP); (C)
char * NM SNRS::getSchemaTitle(
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EPINRSSchemaComp compP = NULL); (C)

char * NM SNRSGet SchemaAbbrev(
EPInterfacenrs,
EPINRSSchemaComp compP); (C)

char * NM SNRS:: getSchemaAbbrev(
EPINRSSchemaComp compP = NULL); (C)

int NM SNRSGetSchemaNbFields(

EPInterfacenrs,

EPINRSSchemaComp compP); (C)
int NM SNRS:: get SchemaNbFields(

EPINRSSchemaComp compP = NULL); (C)
These routines extract the schema information associated with the
specified component type, respectively;

Name:

is the component’s type specified as <devi ce>/ <conp> where
<devi ce> isthedevicetype (ppc, ppe, or dpn), and <conp> isthe
component type (aname for DPN, a numerical 1D for Passport, for
example, dpn/ UTP for DPN, ppc/ 302 for Passport).

Title:
isthe component’s name (aname for DPN, the full component name, for
Passport, for example, “UTP” for DPN, “Fr aneRel ayUni “ for

Passport).

Abbrev:
is the component’s abbreviation (a name for DPN, the prompt for
Passport, for example, “UTP* for DPN, “Fr Uni “ for Passport).

NbFields:
is the number of attributes the component has.

The schema component also has alist of possible parent and
subcomponents as well as alist of possible attribute descriptions, all
accessible through the routines described next.
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<conpP> if acomponent type referencereturned from one of theroutines
above and below. If itisNULL, the component type of the last fetched
component is examined instead.

Example
The following table shows the possible results for the
ServiceParametersProv component type)::

Command Returned value
NVBNRSCGet SchermaNane/ “ppe/ 8664”
NVBNRS: : get SchemaNane
NVBNRSCet SchermaTi t | e/ “Servi cePar anet er sProv”
NVBNRS: : get SchenmaTitl e
NVBNRSCGet SchemaAbbr ev/ “ Sp”

NVBNRS: : get SchemaAbbr ev

NIVBNRSGet SchermaNbFi el ds/ 16
NVBNRS: : get SchemaNbFi el ds

» void NM SNRSReset SchemaSubcomps(
EPlInterfacenrs,
EPINRSSchemaComp compP); (C)
void NM SNRS::reset SchemaSubcomps(
EPINRSSchemaComp compP = NULL); (C++)

EPINRSSchemaComp NM SNRSGetSchemaFir stSubcomp(
EPlInterfacenrs,
EPINRSSchemaComp compP); (C)
EPINRSSchemaComp NM SNRS::getSchemaFir stSubcomp(
EPINRSSchemaComp compP = NULL); (C++)

EPINRSSchemaComp NM SNRSGetSchemaNextSubcomp(
EPlInterfacenrs,
EPINRSSchemaComp compP); (C)
EPINRSSchemaComp NM SNRS::getSchemaNextSubcomp(
EPINRSSchemaComp compP = NULL); (C++)
These routines let you scan the list of possible subcomponent types for
the specified <conpP> component type reference (from one of the calls
above). If that type is specified as NULL, the type of last fetched

241-6001-211 14.3RSUP



Chapter 5 C/C++ Embedded Programming Interface 479

component is examined. The returned valueisitself another component
typereferencethat can be used to extract itsinformation with the routines
described above and bel ow.

» void NM SNRSReset SchemaParentg(
EPIInterfacenrs,
EPINRSSchemaComp compP); (C)
void NM SNRS::reset SchemaParents(
EPINRSSchemaComp compP = NULL); (C++)

EPINRSSchemaComp NM SNRSGetSchemaFir stParent(
EPlInterfacenrs,
EPINRSSchemaComp compP); (C)
EPINRSSchemaComp NM SNRS::getSchemaFir stParent(
EPINRSSchemaComp compP = NULL); (C++)

EPINRSSchemaComp NM SNRSGetSchemaNextPar ent(
EPlInterfacenrs,
EPINRSSchemaComp compP); (C)
EPINRSSchemaComp NM SNRS::getSchemaNextPar ent(
EPINRSSchemaComp compP = NULL); (C++)
Theseroutines are similar to the previous ones but are used for the list of
possible parent component types of the specified type. The type of the
last fetched component is examined if <conpP> isNULL.

e int NMSNRSGetSchemaFieldByName(
EPIInterfacenrs,
char * name,
EPINRSSchemaComp compP); (C)
int NM SNRS::get SchemaFieldByName(
char * name,
EPINRSSchemaComp compP = NULL); (C++)

int NM SNRSGetSchemaFieldByTitle(
EPlInterfacenrs,
char * title,
EPINRSSchemaComp compP); (C)
int NM SNRS::getSchemaFieldByTitle(
char * title,
EPINRSSchemaComp compP = NULL); (C++)
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int NM SNRSGetSchemaFieldByAbbrev(

EPIInterfacenrs,

char * abbrev,

EPINRSSchemaComp compP); (C)
int NM SNRS::get SchemaFieldByAbbrev(

char * abbrev,

EPINRSSchemaComp compP = NULL); (C++)
These routines let you identify the index for an attribute identified by
component type (name), print name (title) or short name (abbreviation).
The returned value is afield index suitable to be used in the routines
described bel ow.
The type of the last fetched component is examined if <conpP> isNULL.

e char * NM SNRSGetSchemaliel dName(
EPlInterface nrs,
int field,
EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemalieldName(
int field,
EPINRSSchemaComp compP = NULL); (C++)

char * NM SNRSGetSchemaFiel dTitle(

EPlInterface nrs,

int field,

EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemaFieldTitle

int field,

EPINRSSchemaComp compP = NULL); (C++)

char * NM SNRSGetSchemaliel dAbbrev(

EPIlInterface nrs,

int field,

EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemaFieldAbbrev

int field,

EPINRSSchemaComp compP = NULL); (C++)

char * NM SNRSGetSchemaFiel dType(
EPlInterface nrs,
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int field,

EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemaFieldType

int field,

EPINRSSchemaComp compP = NULL); (C++)

char * NM SNRSGetSchemaliel dWidth(

EPIlInterface nrs,

int field,

EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemaFi el dWidth(

int field,

EPINRSSchemaComp compP = NULL); (C++)

char * NM SNRSGetSchemaliel dGroup(

EPlInterface nrs,

int field,

EPINRSSchemaComp compP = NULL); (C)
char * NMSNRS::getSchemaFieldGroup

int field,

EPINRSSchemaComp compP = NULL); (C++)
These routines provide accessto the field information for the component
schema specified by <conpP> (the type of the last fetched component if
NULL). Thereturned information is, respectively;

Name:
is the attribute type name for DPN and the attribute numeric 1D for

Passport.

Title:
is the indexed field name (astring for DPN, the full attribute name for
Passport).

Abbreviation:
istheindexed field abbreviation (same as thetitle for DPN, the attribute

prompt for Passport).

Type:
isthe indexed field NRS type (Bl T_STRI NG, BOOLEAN, DNA,
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HEXADECI MAL, | NVI SI BLE, LI STI NDEX, NOKEY, NUVERI C, o
STRI NG).

Width:
is the indexed field maximum NRS width.

Group:
is the indexed field attribute group type.

Example
The following table shows the possible results for the
maximumFrameSize attribute type from the serviceParametersProv

component::
Command Returned value
NIVBNRSCGet SchenmaFi el dNane/ “8667”"
NVBNRS: : get SchemaFi el dName
NVBNRSGet SchemaFi el dTit 1 e/ “maxi munfr aneSi ze”

NVBNRS: : get SchenmaFi el dTitl e

NVBNRSCGet ScheraFi el dAbbrev/  “n203”
NVBNRS: : get SchenaFi el dAbbr ev

NVBNRSCGet SchemaFi el dType/ “NUMERI C

NVBNRS: : get SchemaFi el dType

NMBNRSGet SchemaFi el dW dt h/ ‘4"

NVBNRS: : get SchemaFi el dW dt h

NVBNRSCGet SchermaFi el dGr oup/ “Servi cePar anet er sProv”

NVBNRS: : get SchenmaFi el dGr oup

Sample C and C++ programs

This section provides three sasmple C/C++ EPI programs: Alarm logging, a
synchronous and an asynchronous version, and Passport Card inventory.

Synchronous Alarm logging C EPI example
The following exampleillustrates the use of the Generic API interface, more
precisely the Alarmé& Status API, with C EPI. The program simply registers
an Alarmé& Status API interface to the service selected GMDR server. It then

241-6001-211 14.3RSUP



Chapter 5 C/C++ Embedded Programming Interface 483

createsanaarmsievetoreceiveall adarms. It thenlogsthose darmswith their
key fieldsto afile taking care to close and open a new file when a certain
number of alarms have been written to it.

The example source code can be found in the Preside M ultiservice Data
Manager (MDM) load as/ opt / Magel | anNMS/ cf g/ macr os/ nns/ sr c/
Al ar nLogger. c.

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <uni std. h>
#i ncl ude <string. h>
#i ncl ude <tine. h>

/* Include the C EPI definitions
*/
#i ncl ude <EPI Public. h>

int count = O;
FILE * outFile = NULL;

/* this function sinply (re)opens a log file to
* spool further alarns
*/
voi d
openLogFi | e(froot)
char * froot;
{
char tname[ 16];
char fname[ 256];
time_t t = time(NULL);
struct tm* ts = localtine(&t);

if (outFile)
fclose(outFile);

/* put atine-stanp in the log file name
*/
strftinme(tnanme, 15, “ % %rd- %H900E , ts);
sprintf(fname, “%9%.10g”, froot, tnane);
outFile = fopen(fnane, “w");
if (outFile == NULL)

exit(1);
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/* the main routine itself

*/

i nt

mai n(/int argc, char ** argv)

{
i nt maxCount ; /* maxi mumal arns per file */
char * froot; /* file nanme root */
EPI I nterface api; /* the NVB APl Interface */

NVBGVDRAPI Al arm * al arm = NULL;
/* areceived alarmrecord */

/* extract the nmax and file nane root fromthe
* command |ine argunents
*/
maxCount = (argc > 1) ? atoi(argv[1l]) : 500;
froot = (argc > 2) ? argv[?2]

“/ opt/ Magel | anNMB/ dat a/ Al ar nLog” ;

/* Initialize, Connect, and Register the
* Alarm&Status APl Interface (service selected).
* (Dont’ bother with error checking yet.)
*/
NVSEPI | ni t (“ Al ar mLogger”) ;
api = NVSGVDRAPI I nit();
NVMSGVDRI ni t Connect (api, EPlI_GVDR_SELECTED HOST);
NVBAPI Regi st er (api, “Al arnmlLogger”, NULL, NULL);

/* create an al armsi eve and ask for all attributes

*/

i f ( NVMSGVDRAPI Cr eat eAl ar nSi eve(api, 1, NULL, NULL)
I = EPI _SUCCESS )

{
/* no sieve (no connection?), then nothing to
* do.
*/
exit(1);
}
/* open the first log file
*/

openLogFi | e(froot);
/* For each received al arm
*/
whil e ( NVSGVDRAPI RecvAl arn{api, &alarm
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EPl _TI MEQUT_FOREVER)
== EPI _SUCCESS )

{
/* get the NVS display format for the alarm
*/
char * al arnfF;
al arnF = NVSGVDRAPI For mat Al ar n( api ,
EPI _ALARM FULL_FORMAT) ;
if (alarnfF)
{
/* if we reached the maximumfor a file,
* open up anot her one.
*/
if (++count > maxCount)
openLogFi | e(froot);
/* print the alarm preceeded by its key
* fields and its length
*/
fprintf(outFile,
“ U8\ n¥%s\ n%s\ n%s\ n%\ n%d\ n%s\ n”,
alarm>conpld ? al arm >conmpld : “-",
alarm>time ? alarm>tine : “-",
al arm >severity ? al arm >severity
al arm >event ? alarm >event : “-",
al arm >f aul t Code ? al arm >f aul t Code
strlen(al arnF), alarnF);
}
}

}

Using the Sun C SparcCompiler, the program was compiled with the
following command line:

/opt/SUW8pro/ bin/cc -znodefs -o Al arniLogger \
-1/ opt/ Magel  anNVS/ i b \
[ opt/ Magel | anNMS/ cf g/ macr os/\

nns/ src/ Al armLogger. c \
-L/ opt/ Magel | anNVS/ |i b
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-R /opt/ Magel l anNMS/1ib -/EPI Public \
- L/ usr/ openwi n/incl ude/ X11 \
-R /usr/openwi n/include/ X11 -/Xt -/X11 -IC

Asynchronous Alarm logging C++ EPI example
This exampleis basically the same one as the preceding one except that it is
written using the C++ class mappings and uses an asynchronous callback
technique to received the alarms.

The example source code can be found in the Preside M ultiservice Data
Manager (MDM) load as/ opt / Magel | anNVB/ cf g/ macr os/ nns/ sr ¢/
Al ar nLogger . cxx.

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <uni std. h>
#i ncl ude <string. h>
#i ncl ude <tine. h>

/* Include the C EPI definitions
*/
#i ncl ude <EPI Publ i c. hxx>

int count = O;

FILE * outFile = NULL;

i nt maxCount ; /* maxi mum al arns per file */
char * froot; /* file nanme root */

/* this function sinply (re)opens a log file to
* spool further alarns
*/
voi d
openLogFi | e(froot)
char * froot;
{
char tnamne[ 16];
char fname[ 256];
time_t t = time(NULL);
struct tm* ts = localtine(&t);

if (outFile)
fclose(outFile);
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/* put a tine-stanp in the log file name
*/
strftinme(tname, 15, “ % %rdd- H9AE, ts);
sprintf(fname, “%9%.10g”, froot, tnane);
outFile = fopen(fnane, “w");
if (outFile == NULL)
exit(1);
}

voi d
al arnCal | back(void * interf, char * ptr,
int val, int status)

{
NVSGVDRAPI  * api = ( NVBGVDRAPI *)interf;

/* get the NVS display format for the alarm
*/
char * alarnF = api->fornat Al ar n(
EPI _ALARM FULL_FORMNAT) ;

EPlI GVDRAPI _Al arm * al arnP = api->extract Alarm();
if (alarnF && al arm
{

/* if we reached the maximumfor a file,

* open up anot her one.

*/

if (++count > maxCount)

openCQut Fi | e(froot);

/* print the al arm preceeded by its key
* fields and its length
*/
fprintf(outFile,
"%\ n%\ n%\ n%\ n%\ n%l\ n%s\ n",
al arnP->conpld ? al arnP->conmpld : "-",
alarnmP->time ? alarnP->tine : "-",
al arnP->severity ? al arnP->severity

al ar nP- >event ? al arnP->event : "-",
al ar nP- >f aul t Code ? al ar nP- >f aul t Code

strlen(al arnF), alarnF);
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/* the main routine itself
*/
i nt
mai n(/int argc, char ** argv)
{
/* extract the max and file name root fromthe
* comand |ine argunents
*/
maxCount = (argc > 1) ? atoi(argv[1]) : 500;
froot = (argc > 2) ? argv[?2]
“/ opt/ Magel | anNMS/ dat a/ Al ar nLog” ;

/* Initialize, Connect, and Register the
* Alarm&Status APl Interface (service selected).
* (Dont’ bother with error checking yet.)
*/
NVSEPI | ni t (“ Al ar mLogger”) ;
NVSGVDRAPI  * api = new NVSGVDRAPI () ;
api - >connect ( EPI GenAPI _GVDR_SERVI CE, "l ocal host");
api - >regi ster APl (" Al arnmLogger", NULL, NULL);

/* create an al armsi eve and ask for all attributes
*/
if ( api->createAl arnSieve(1l, NULL, NULL)

| = EPI _SUCCESS )

{
/* no sieve (no connection?), then nothing to
* do.
*/
exit(1);
}
/* open the first log file
*/

openLogFi | e(froot);

/* bind the alarmreceiving call back
*/

api - >bi ndCal | back( al ar nCal | back) ;

/* jump into the event |oop
*/

NMSEPI Event Loop() ;

return O;
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}

Using the Sun C++ SparcCompiler, the program was compiled with the
following command line:

/opt/ SUW8pro/ bin/ CC -qoption |d -znodefs \
-0 Al arnmLogger \
-1/ opt/ Magel  anNVS/ i b \
[ opt/ Magel | anNMS/ cf g/ macr os/\
nns/ src/ Al ar mLogger . cxx \
-L/ opt/ Magel | anNVS/ |i b
-R /opt/ Magel l anNVS/1ib -/EPI Public \
- L/ usr/ openwi n/incl ude/ X11 \
-R /usr/openwi n/include/ X11 -/ Xt -/X11

Passport Card inventory C++ EPI example
Thefollowing C++ program usesthe EPI C++ command interface to produce
acard inventory of a specified Passport node (using the current user session).
This exampleis available in the Preside Multiservice Data Manager (MDM)
load in/ opt / Magel | anNVS/ cf g/ macr os/ nns/ sr ¢/ PPCar dl nv. cxx.

#i ncl ude <i ostream h>
#i ncl ude <i omani p. h>
#i ncl ude <stdlib. h>
#i ncl ude <uni std. h>
#i ncl ude <string. h>
#i ncl ude <stdio. h>

/!l Include the C++ EPlI definitions
/1
#i ncl ude <EPI Public. hxx>

// Main routine

I
int
mai n(/int argc, char ** argv)
{
/1 Extract the argunents.
//
if ( argc < 3)
{
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cerr << “ppcardrep <group> <passport>" << endl;
exit(1);

}

char * grp = argv[1];

char * nmod = argv[2];

// lInitializes the command interface.
/1

NVSEPI | ni t (“PPCard”) ;

NVSCrd * cnd = new NVBSCnd() ;

// Connect to the current session servers.
/1
if ( cmd->connect() != EPI_SUCCESS )
{
cerr << “\n*** Failed to connect to the \
command Session servers.” << endl;

exit(1);
}
cout << “\n Passport Card Inventory\n”
<<
o \
_____________________________ \n”
<< “Node Card Type \
I nserted Serial # Firm Rev. LP\ n”
[ cmee meedccseaaaa \
<< endl;

/1 Do we have access to the node.
/1
char cmdline[128];
sprintf(cndline, “% h -v(d) shelf card”, nod);
cmd- >sendConmmand( grp, cndline);
char * dontcare;
cmd- >recvFul | Repl y(&dont care);
if ( cmd->patternhatch(&dontcare, “Shelf Card”)
I = EPI _SUCCESS )
{
cerr << “\n*** Passport node “ << npod
<< “ does not seemto be reachable.”
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<< endl;
exit(1);
}
// Does the node support tabul ar output
//

char * notab = “*;
if ( cnd->patternhMtch(&dontcare, “noTabul ar” )
== EPI _SUCCESS )
notab = “-noTabul ar”;

/1 Get the nunmber of slots fromthe shel f conponent.

/1

int nunber&Slots = 16;

sprintf(cmdline, “% d % shelf nunberOf Slots”,
nod, notab);

cmd- >sendComrand(grp, cmdline);

char * line;

while ( cnd->recvNextLine(& ine) == EPI _SUCCESS )

{
cnmd- >get Col um( & ine, 1);
if ( strcasecnp(line, “nunberOFSlots”) == 0)
{
cnd- >get Col um( & i ne, 3);
number &f Sl ots = atoi(line);
}
}

/1 Get the needed attributes fromall card
/1 components.

//

char card[ 64];

char cardType[ 64];

char insertedCardType[64];

char seri al Nunber [ 64] ;

char activeFi rmnar eVersi on[ 64] ;
char currentLp[64];

cardType[0] = ‘10 ;

i nsertedCardType[0] = ‘10 ;

sprintf(cmdline, “% d % shelf card/* \
cardType, i nsert edCar dType, seri al Nunber, \
acti veFi r mnar eVer si on, current LP”,
nmod, not ab);
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cmd- >sendComrand(grp, cmdline);
while ( cmd->recvNextLine(& ine) == EPI_SUCCESS )

{

char col [64], val[64];
cnd- >get Col um( & i ne, 1);

strcpy(col, line ? line : “*);
cnd- >get Col um( & i ne, 3);
strcpy(val, line ? line : “*);

if ( strcasecnp(col, “cardType”) == 0 )
strcpy(cardType, val);
else if ( strcasecnp(col, “insertedCardType”)
=0 )
strepy(insertedCardType, val);
else if ( strcasecnp(col,

“activeFi rmhvareVersion”) == 0)
strcpy(activeFi rmnar eVersi on, val);
else if ( strcasecnp(col, “serial Nunber”)
= 0)
strcpy(serial Nunber, val);
else if ( strcasecnp(col, “currentLp”) == 0)
strcpy(currentLp, val);
else if ( strcasecnp(col, “Shelf”) == 0)

{

/! This is the name of a card (either the
/1 first or another one in the list).

/1
if ( ( cardType[0] !'= “\0" )
&& ( insertedCardType[0] !'= ‘\0" )
&& ( (strcasecnp(cardType, “none”)
1= 0)
|| (strcasecnp(insertedCardType,
“none”) '=0) ) )
{
/1 Print the info on the preceding
/1 card.
/1

cout << setiosflags(ois::|left)
<< setw(12) << nod
<< setw(4) << card
<< setw(12) << cardType
<< setw(12) << insertedCardType
<< setw14) << seri al Nunber
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<< setw14)
<< activeFi r mnar eVer si on
<< setw(0) << currentlp

<< endl;
cardType[0] = ‘10 ;
i nsertedCardType[0] = ‘10 ;

}

/'l Extract the card nunber fromthe nane

/1 and stop if nmaxi num

/1

cmd- >get Col um( & ine, 2);

I ine = NMSEPI PatternhMatch(“Card/”, 1ine,
L0);

strcpy(card, line);

if ( atoi(card) > nunmberOFSlots )

br eak;
Yy ILoif ... elseif
} /1 while
/1l Print the last card' s information if required.
/1
if ( ( cardType[0O] !'= *\0" )
&& ( insertedCardType[0] != ‘\0" )
&& ( (strcasecnp(cardType, “none”) != 0)
|| (strcasecnp(insertedCardType, “none”)
=0) ) )
{
cout << setiosflags(ios::|left)
<< setw(12) << nod
<< setw(4) << card
<< setw(12) << cardType
<< setw(12) << insertedCardType
<< setw(14) << seri al Nunber
<< setw(14) << activeFirmnareVersion
<< setw(0) << currentlLp
<< endl;
}
exi t(0);

}

Using the Sun C++ SparcCompiler, the program was compiled with the
following command line:
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/ opt/ SUW8pro/ bin/ CC -qoption |d -znodefs \
-0 PPCardlnv \
-1/ opt/ Magel  anNVS/ i b \
[ opt/ Magel | anNMS/ cf g/ macr os/\
nns/ src/ PPCar dl nv. cxx \
-L/ opt/ Magel | anNVS/ |i b
-R /opt/ Magel l anNVS/1ib -/EPI Public \
- L/ usr/ openwi n/incl ude/ X11 \
-R /usr/openwi n/include/ X11 -/ Xt -/X11
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Chapter 6

CORBA Embedded Programming Interface

This section describes the CORBA version of the Embedded Programming
Interface (EPI). This chapter contains the following:

“Code conventions’ on page 495

“Integration methodology” on page 496

“Interface” on page 503

“Command usage information” on page 504

“Base” on page 508

“API access’ on page 517

“Command access’ on page 544

“Sample CORBA EPI client programs’ on page 580

Code conventions
There are two code conventions used in this chapter:

\
A back dash (\) indicates that the line of code is continued on the next
line space.

1

A message line that starts with a double-slash is treated as a comment
(C++ convention). For C code, comments are also indicated with a pair
of /* */ delimiters.

Except where indicated, all examples are specified using C++.
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Integration methodology
The CORBA version of the EPI interface is alanguage-independent
remotableinterface. It allows you to use the EPI capahilities at aprogramatic
level without having to develop and run an EPI client on the MDM
workstation. (EPI requires local accessto the MDM shared libraries and
communication infrastructure.) This allows a broader use of the EPI
capabilities but it also has afew impacts on the way these capabilities are
expressed. Most notable is the fact that CORBA EPI operations will return
more information directly rather than provide information for individual
accessor functions. This reduces inter-process communication traffic. To do
this, the CORBA EPI interface uses return-by-value SEQUENCE type
attributes.

Likeother CORBA interfaces, CORBA EPI interface consists of aspecialized
process on the MDM machine (the servant) and a set of portable and
language-independent interface descriptions (the CORBA EPI IDLS). The
interface supported by the CORBA EPI servant does not align with a
particular current or discussed CORBA-based standard. It does provide
MDM access capabilities that are similar to those provided by other EPI
interfaces.

Unlikeother EPI interfaces, the CORBA EPI isnot enabled by default. Before
it can be used, the CORBA EPI servant must be registered in the CORBA
Implementation Repository. The CORBA EPI servant is registered by the
Orbix Daemon in aninstance-per-client-process (PID) mode. Thismeansthat
anew instance of the servant will be started for each CORBA client process
that makes requests to the CORBA EPI servant object. That servant is only
accessible to its requesting client process. See “Enabling the CORBA EPI
servants” (page 500) for the procedures to enable the CORBA EPI servants.
See “Client-server relationship” (page 497).
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Figure 3
Client-server relationship

Client Client

Client machine

~ . ~
/ Naming
N Service , CORBA

— — — Object Server

MDM Servers
(ORBIX vx.x)

The CORBA EPI servants are located using either the Orbix BIND
mechanism or the CORBA standard Naming Service. Using the BIND
mechanism, the servants are located on the Orbix/MDM workstation using
the appropriate service name. Using the CORBA Naming Service, the
servants are located using afully qualified naming context. See the table
“Supported BIND and Naming Service names’ (page 498).
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Table 1

Supported BIND and Naming Service names

BIND names

Naming Service Names Servants and interfaces

nt CndAccessSvr

nt Api AccessSvr

/ nt EPI / nt CndAccess/
nt CndAccessSvr

/ nt EPI / nt Api Access/
nt Api AccessSvr

Command Access servant
BaseEPI , ChdSer vant ,
CndSessi on, and

Cmdl nterface
interfaces.

Generic and specialized
API Access

BaseEPI , API Servant ,
GenAPI , GVDRAPI ,
NVAPI , and HGDSAPI
interfaces.

It is possible to add a suffix to the naming service name using the - moption
for theset UpCPI . sh script. When you add a suffix, it will appear at the end
of the default name with an underscore as separator. For example, if you
added the suffix “west” to the setup script for the API servant shown above,
the new service name would be nt Api AccessSvr _west for BIND access
and / nt EPI / nt CmdAccess/ nt Api AccessSvr_west for Naming Service
access. Thistechnique allows you to register servants on different
workstations with cooperating Name Services and still be able to control
which workstation will activate the servant.

When areference is requested for the named servant, Orbix automatically
spawnsanew instance of its processfor private use by thecalling client. From
that point on, the various interface methods can be invoked in the usua
manner for a CORBA -based interface. The servant will automatically
terminate onceit detectsthat its client connectionislost. The servant supports
no persistency or automatic passivation.

See “Locating an EPI servant reference” on page 506 for more details on
obtaining references to CORBA EPI servants.
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Note: The examples that follow assume that a servant reference has
already been obtained.

The CORBA EPI interface supports both synchronous and asynchronous
modes of operation; however, both modes function differently for aremote
interface.

In synchronous mode, remote method calls run to compl etion and return their
results immediately. While the method call is being fulfilled, the servant is
blocked on that call soit isimpossible to invoke two synchronous methods at
once. (The CORBA client may be multi-threaded but the servant still behaves
in run-to-completion manner.) Therefore you must be careful when issuing
long waiting method calls such as reply reception method calls. Thisimpact
isminimized by thefact that thereis a specific servant per client instance. See
the figure “ Synchronous mode remote interface” (page 499)

Figure 4
Synchronous mode remote interface

IDL Client CORBA EPI
servant

Remote method invocation

Run to
| completion

|

Ay

In asynchronous mode, the servant is given an object reference (implemented
within the same client or another process) that supports a CORBA EPI
specific interface (a callback operation signature). Like non-CORBA EPI
interfaces, the callback method on the client isinvoked by the servant when
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information is available. Note that the callback is a one-way call from the
servant’s perspective. The client process must be ready to process callbacks
assoon asthey areavailable. (Thismay imply multi-threading the client.) The
callback will provide all the received information to the client sinceit is
impossible to query the remote servant for additional information. Thisis
because the remote servant receives, processes, and forwards new repliesand
notificationswhilethe callback isbeing processed by the client. (The callback
operation isaone-way call.) See the figure “Asynchronous mode remote
interface” (page 500).

Figure 5
Asynchronous mode remote interface
Callback IDL CORBA EPI
Object  Client servant
Create or

ﬁCMD—
allback Set callback reference
object [T g
4/%

Remote method invocation

I
4/%\\
| (ore-waycals) |
4////
-] /

*  Thisreply is actually part of the CORBA
transport. The actual replied datais sent back to
the callback object.

Enabling the CORBA EPI servants

To use the CORBA EPI interface, necessary servant implementation must be
registeredinto the Orbix daemon. The following proceduresindicate how this
isdoneusing an MDM supplied utility script. Note that the procedure bel ow
only needs to be performed once. See the Orbix administration
documentation for more detailed background.
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Seethetable” Servant implementation parameters’ (page 501) for asummary
of the various CORBA EPI servant implementation parameters

Table 2

Servant implementation parameters

Servant names

Servantimplementation Servant and interfaces
paths

nt CndAccessSvr

nt Api AccessSvr

/ opt / Magel | anNVS/ Command A ccess servant
bi n/ cndaccesssrv BaseEPI , CndSer vant ,
CndSessi on, and
Cmdl nterface
interfaces.

/ opt / Magel | anNVS/ Generic and specialized
bi n/ api accesssrv APl Access
BaseEPI , API Servant ,
GenAPI , GVDRAPI ,
NVAPI , and HGDSAPI
interfaces.

Registering the CORBA EPI servants
To register a CORBA EPI servant, execute the following command as root
user when the Orbix daemon is running:

/ opt/ Magel | anNMS/ bi n/ set upCPI . sh <Or bi x pat h> \

Where:

<O bi x pat h>

-m <uni que | D>

[ - m <uni que | D>]
[no_ns] [enabl ed_node] [all] \
<servants...>

isthe root of the Orbix installation directory on this
machine.

gives a specific service name to this servant. The
specified name is appended to the default servant name
with an underscore character (for example, - m west

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP




502 Chapter 6 CORBA Embedded Programming Interface

no_ns

enabl ed_node

al |

<servants...>

used to setup the API servant results in a service name
of nt Api AccessSvr_west for BIND and/ nt EPI /
nt Api Access/ nt Api AccessSvr_west for the COS
Naming Service).

indicates that only Orbix BIND naming is used and no
Name Service registration isto be attempted. Otherwise
(by default) Naming Service accessis enabled for the
servants.

enables remote invocations of UNIX and SNMP
commands and setting of workstation-wide context
variables. By default, the Command A ccess servant does
not alow remote invocations of UNIX and SNMP
commands for security reasons. Aswell, both the
Command and API Access servants do not allow the
setting of workstation-wide context variablesfor similar
reasons.

letsany remoteclient invokeaservant (chnodi t i +al |
and | +al | options of Orbix). By default, the servant is
registered inaway that only root users (local and remote
clients) caninvokeit. With thisoption, any remote client
can invoke a servant.

are the names of the CORBA EPI servantsto be enabled.
Currently, the only servant names allowed are

nt CndAccessSvr for the CORBA EPI Command
Access servant, and nt Api AccessSvr for the CORBA
EPI API Access servant.

The script performs the necessary steps to register and enable the requested
CORBA EPI servants.

Note: You only need to execute the commands once unless the
supporting workstation information (for example, the | P address)

changes.
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Refer to your Orbix documentation for more information on servant,
implementation and interface administration.

Logging/tracing a servant

Interface

For devel opment purposes, the CORBA EPI servants can trace their
operations. To enable this, you must create (touch) a servant specific file. For
example, to enable the Command Access servant, you must create afile
called:

[ opt/ Magel | anNVB/ dat a/ | og/ csvr/ cndaccesssrv. trace

Any Command servant spawned by the Orbix ORB while thisfile exists will
traceits operations to files (one per servant) named:

cndaccesssrv_<yyy><mp<dd>T<hh><m<ss>. <pi d>. | og

inthe samedirectory with the month (mm), day (dd), hour (hh), and PID (pi d)
of its creation. Similarly, the control file for the APl Access servant is

api accesssrv. trace andthe matching log file prefix is

api accesssrv_.

The CORBA EPI interface provides, at this point, three groups of function
cals:

* Base
Provides mapping to the EPI base routines and utilities.
* API Access:

Provides access to the Preside Multiservice Data Manager (MDM) API
open interface capabilities including specialized access to the

Alarm& Status API, the Network Model API and the Host Group
Directory Service API.

* Command Access:
Provides access to the Preside Multiservice Data Manager (MDM)
command macro capabilities.
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Command usage information
The following information applies to the provided functions:

e command argument
You need to specify all function arguments in the indicated order.

* return codes
The CORBA EPI IDL provides common function return codes to
indicate the successful or failed execution of the call. Functions usually
return an enumerated success/failure indication. The possible values for
these return codes, as defined in the EPI Base. i dl IDL (module
nt _EPI _BASE) asthe EPI _Resul t enumeration, follow:

CEPI _SUCCESS success

CEPI _FAI LED operation failed

CEPI _TI MEQUT operation timed out

CEPI _NO _CONNECTI ON interface not created, initialized or
connected to server

CEPI _BUSY aquery is aready active

CEPI _NO QUERY no active query

CEPI _END end of query (no more replies)

CEPI _BADARG bad parameter passed to function call
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In addition, some methods will raise an exception (defined in the

EPI Base. i dl IDL, module nt _CPI _EXCEPTI ON, exception

CPI Except i on) under specific failure scenarios (see the description of
the methods for the details). The exception object contains two data

members:
enum Err or Codes one of EPI EX_NO_CONNECTI ON,
except Type EPI EX_BUSY,

CPl _CLT_CALLBACK OBJ_NOT_VALI
D, or CPI _SERVER _ERROR. Thefirst
two map to the error codes above. The
last two represent errors specific to the
CORBA interface.

string except Message Textual representation of the error

message

e time-outs
Many functions allow you to specify atime-out value indicating the
amount of time to wait for areply before giving up. The following
constant values can be used (defined in module nt _EPI _BASE):

CEPI _TI MEQUT_FOREVER thefunction is blocking and forever
waits for areply.

CEPI _TI MEQUT_POLL the function does not wait and returns
immediately if areply isnot already
available.

ot her nunerical val ues thefunction waitsat most for the
specified number of secondsfor areply
to become available.

* returned strings and text
Some functions return text string values either directly or as part of
structures. These values must be handled, released, and possibly freed
when they are no longer needed.
NULL string pointers are not returned to indicate errors by convention for
CORBA interfaces. Functions that did so in the C/C++ EPI interface
return their strings asout parametersinstead. In case of errors, an error
code value (EPI Resul t of CEPI _FAI LED) and an empty string are
returned.
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* returned SEQUENCES
Some functions return sequences (lists) of structures with replied data
from the EPI servant. These data structures are to be manipulated in the
usual manner the used CORBA implementation language.

Note: The example code that isincluded is written in C++, but other
languages could have been used also.

Differences with the C/C++ language EPIs

The CORBA level interface is similar to the C++ language interfaces. The
differences are;

e useof exceptions to indicate some error situations.
See “Command usage information” (page 504).

* replied datamainly returned asout value parameters to reduce the
number of inter-process method invocations.

« some utility functions and capabilities of thelocal EPI interfaces are not
mapped to the IDLs as their usefulnessis limited in aremote/inter-
process environment. Most data manipulation functions ( such as
attribute list scanning and column extraction) have therefore been
removed in favor of passing back the entire dataat onceinthereceiveand
callback calls.

»  The Command Accessinterface’s Flow/Templating calls do not support
an asynchronous mode at this point.

« multi-threaded operations on the client side is supported. Since thereis
no direct MDM code interaction, the MDM limitations do not apply.

Locating an EPI servant reference

Thefirst thing that you must do to use a CORBA EPI interfaceisto locate a
referenceto the appropriate EPI servant object. Thiscan bedonein oneof two
ways; using Orbix’ BIND mechanism or using the CORBA Naming Service.
See “Enabling the CORBA EPI servants’ on page 500 for the instructions on
how to set up the servant to support either mode.
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Locating an EPI servant using Orbix BIND:

You need to usethe static _bi nd method of the generated stub for the servant
code:

<servant stub var or ptr> =
<servant stub class)->_hi nd(
<service nane>, <supporting host>);

For example, locating a Command Access servant with BIND looks like:

nt _CMD_ACCESS: : CdSer vant _var cndSvr Ref;
try {
cmdvr Ref = nt _CMD_ACCESS: : CdSer vant : : _bi nd(
"0: nt OndAccessSrv", "wcars036”);
if (CORBA::is_nil(cmdSvrRef)) {
error

Locating an EPI servant using the CORBA Naming Service:
The first thing that you need to do is to locate the Naming Service object
reference through the ORB and narrow it down to the naming root context:

try {
/1 use this next command only if not yet initialized
CORBA: : ORB_var orb =
CORBA: : ORB_i ni t(argc, argv, "Obix");
CORBA: : vj ect _var nam ngSvr Ref =
orb->resolve_initial_references(
" NameServi ce");
CosNam ng: : Nam ngCont ext _var root Context =
CosNam ng: : Nam ngCont ext : : _narrow
nam ngSvr Ref) ;

The root context can then be used to locate the EPI servant object:

/1 ... build the CosNami ng Name object to
/1 ... identify the service to | ookup
CosNani ng: : Nane_var obj ect _nane

= new CosNani ng: : Name(<nb | evel s>);
/1l .. assign the various |evel nanes
CORBA: : Quj ect_var obj =

r oot Cont ext - >resol ve( obj ect _nane) ;
<servant stub var> <servant reference> =
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<servant stub class>::_narrowobj);
if (CORBA::is_nil(<servant reference>)) {
error

For example, to locate the a Command Access servant with the CORBA
Naming Service, use:

CosNam ng: : Nane_var obj ect _nane

= new CosNam ng: : Name( 3) ;
obj ect _nane- >/ engt h(3);
object_nane[0].id = CORBA::string _dup("ntEPI");
obj ect _nane[ 0] . ki nd

= CORBA::string_dup("");
object_nane[1].id

= CORBA: :string_dup("ntCndAccess");
obj ect _nane[ 1] . ki nd

= CORBA::string_dup("");
object_nane[2].id

= CORBA: :string_dup("nt ChmdAccessSvr");
obj ect _nane[ 2] . ki nd

= CORBA: :string _dup("");
CORBA: : Qvj ect_var obj =

r oot Cont ext - >resol ve( obj ect _nane) ;
nt _CVMD_ACCESS: : CdSer vant _var crmdSvr Ref =

nt _CVMD_ACCESS: : CdSer vant : : _narrow

obj ) ;
if (CORBA::is_nil(cmdSvrRef)) {
error

Since the servant is registered as a per-client process, both these techniques
thiswill cause a new servant process to be started on the servant host and a
reference to its matching object to be returned.

Base
The Base CORBA EPI interface is defined in the IDL file:

[ opt/ Magel | anNVB/ | i b/ i dl / EPI Base. i dl

ThisIDL fileisaso required by al the other CORBA EPI IDLS.
In addition, the
[ opt/ Magel | anNVB/ |i b/ i dl / EPI Cont ext Cal | back. i dl
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IDL file describes the client-side interface to be implemented in order to
support asynchronous Context Server interaction if it isto be used.

This IDL definestwo modules: nt _CPI _EXCEPTI ONand nt _EPI _BASE.
The module nt _CPI _EXCEPTI ON contains the returned exception
information and the module nt _EPI _ BASE contains base utilities and the
definition of the BaseEPI interface implemented by all CORBA EPI
servants.

Common Operations
Interface:  BaseEPI
Module: nt EPI _BASE
IDL file: EPI Base. i dl
The following operations are defined as part of the BaseEPI interface:

e nt_EPI BASE:EPIResult res=
nt_EPI_BASE::BaseEPI::convertCompld(
in string compld,
in nt_EPI_BASE::BaseEPI::CompldConversionType
conversion,

out string outConpld);
Converts the specified component 1D, and returns the string result in
<out Conpl d> and avalue of nt _EPI _BASE: : EPI _SUCCESS on
success, an empty string (¢ “) and areturn value of
nt _EPI _BASE: : CEPI _FAI LED on failure. The conversion codes,
<conver si on>, are defined in the same modul e as the val ues of the
Conpl dConver si onType enumeration as follows:

CEPI _CANON_CVT converts to canonical API format (for
example, “PM AML PE 1 PI 17).

CEPI _DI SPLAY_CVT converts to display format (for
example, “PM AML PE/1 PI/1").

CEPI _TYPE_CVT extracts the module/link type (for
example, “PM or “NL”).

CEPI _MNEMONI C_CVT extracts the module mnemonic (for
example, “AML™).
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CEPI _EP1_CVT extract the first and second link

and endpoints in canonical API format.
CEPI _EP2_CVT

CEPI _DPN_CVT convertsaDPN-100 OA or aPE/PI/PO

component 1D to aform suitable for
commands (<nmenoni ¢> [ pe
<pe#>| <pi #> [<po #>]]). (For
example, “AML 11" isthe output for an
input of “PM AML PE/ 11 PI/11"))

CEPI _SW TCH _CVvT returns the module-level component
ID in canonical API format (for
example, “PMAML” for an input of
“PM AML PE/ 117).

CEPI _OWNI _CVT returns the Preside Multiservice Data
Manager (MDM) HP-OpenView
DeskTop compatible component ID
(similar to display format except for
link names).

Examples
nt _CMD_ACCESS: : CndSer vant _var epi Svr Ref ;
// ... locate servant reference
CORBA: : String_var epl;
i f ( epi SvrRef->convert Conpl d(Ilinkld,
nt _EPI _BASE: : CEPI _EP1_CVT,
epl)
== nt _EPI _BASE: : CEPI _SUCCESS ) ({
printf(“Endpointl: 9l\n", (const char*)epl);

CORBA: : String_var dpn;
i f ( epi SvrRef->convert Conpld(portld,
nt _EPI _BASE: : CEPI _DPN_CVT,
dpn)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
sprintf(cnd, “9% enable”, (const char*)dpn);
cmdl f Ref - >sendCommand( crd) ;

e short compare=nt_EPI_BASE::BaseEPI::compareCompl ds(
in string compl,
in string comp2);
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Compares the two component IDs and returns 0 if they areidentical, <0
if the first component 1D precedes the second, and >0 if the second
precedes the first. Thisisan intelligent comparison that is aware of
differences in order between numerical and textual instance value
sorting.

e nt_EPI BASE::EPIResult res=
nt_EPI_BASE::BaseEPI::convertTime(
in stringinTime,
in nt_EPI_BASE::BaseEPI::TimeConversionType cvt,
in boolean isSTC,
in string param,
out string outTime);
Converts the specified time string, i nTi me, and returns the resultant
stringin<out Ti ne> (witharesult of nt _EPI _BASE: : CEPI _SUCCESS)
on success or an empty string (¢ “ with aresult of
nt _EPI _BASE: : EPI _FAI LED) on failure. The input time string can be
in the following formats:

APl (YYYY MV DD HH MM SS)

Common Alarm (YY- M DD HH: MM SS)

UNIX Epoch (<nunmber of seconds since 1970>)
Passport reply (YYYY- M DD HH: MM_SS)

Thereturned timeisin the sametime frame astheinput one except when
<i sSTC> isset to Tr ue or when the CEPI _STC _TCVT conversion is
performed. If <i sSTC> isset to Tr ue, theinput time isassumed to bein
Standard Time Coordinates, that is, Greenwich Mean Time (GMT) If

<i sSTC>issetto Tr ue valueand CEPI _STC_TCVT isnot used, then the
output timeis converted from STC to local workstation time. If theinput
timeisan empty string, the current workstation time is used and

<i sSTC> isignored.

The conversions are as follows:
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CEPI _API _TCVT

CEPI _STC TCVT

CEPI _EPOCH_TCVT

CEPI _FTI ME_TCVT

CEPI _UNI X_TCVT

CEPI _ALARM TCVT

CEPI _PASSPORT_TCVT

CEPl _DAY_OFFSET_TCVT

CEPI _SECONDS_OFFSET_TCVT

produces the timein API format

produces the time in API format
converted to Standard Time
Coordinates

returns the time as a UNIX Epoch
value (number of seconds since 1970)

returnsthe timein theformat specified
asthe <par ane argument (see man -
s3c strftime, 100 characters
maximum)

returns the time as the default time
format for theworkstation’s LOCALE
(see man -s3c ctine)

returns the time in Common Alarm
format

returns the time in Passport reply
format

returnsthetimein API format after
applying the positive or negative offset
in daysspecifiedinthe <par an® string

returnsthetimein API format after
applying the specified positive or
negative offset in seconds specified in
the <par an® string
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CEPI _M DNI GHT_OFFSET_TCVT returnsthe number of secondsfromthe
previous midnight and the specified
time (or current time)

CEPI _STC OFFSET_TCVT returnsthe number of seconds between
the servant workstation time and the
coordinated universal time (UTC) and,
if needed, taking daylight savingstime
into consideration. The offset is
positive going west from UTC (same
as UNIX timezone/atzone)

Exanpl es
CORBA: : String_var tim
if ( epiSvrRef->convertTine(“",
nt _EPI _BASE: : CEPI _DAY_OFFSET_TCVT,
Fal se, “7", tim
== nt_EP| BASE:: CEPl _SUCCESS ) {
printf(“%\n", (const char*)tim;

produces something like (the time 7 days ago):
2000 03 24 17 01 19

i f ( epiSvrRef->convertTine(“2000 03 24 17 01 19“,
nt _EPI _BASE: : CEPI _EPOCH_TCVT,
Fal se, ““, tim
== nt_EP| BASE:: CEPl _SUCCESS ) {
printf(“%\n", (const char*)tim;

produces something like (the same as a UNIX epoch):
953935279

i f ( epiSvrRef->convertTi me("“953935279",
nt _EPI _BASE: : CEPI _FTI ME_TCVT, Fal se,
“Time was: % % % % : %wWp", tim
== nt _EPI _BASE: : CEPI _SUCCESS ) {
printf(“%\n", (const char*)tim;

produces something like (the same using a custom format):
Tine was: Fri Mar 24 5:01PM
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e« nt_ EPI_BASE:EPIResult res=
nt_EPI_BASE::BaseEPI::patternM atch(
in string pattern,
in string target,
out string outM atched);

nt_ EPI BASE::EPIResult res=
nt_EPI_BASE::BaseEPI::patternSubstitute(

in string pattern,

in string target,

in string substitute,

in boolean all,

out string outSubstituted);
pat t er mvat ch performs pattern matching and substitution of
<patt er n> againgt <t ar get > and returns the string representing the
matching part in <out Mat ched> on success or an empty string (““) on
failure. The<pat t er n>isspecified in grep syntax. You can include one
\\ ( delimited sub-pattern (note the double backslashes needed to work
around C/C++'s string escaping mechanism). The text matching the sub-
pattern isreturned if oneis specified instead of the entire match portion.
Inthepat t er nSubst i t ut e form, thematching substring isreplaced by
the value of <subst i t ut e> and the resulting string returned as
<out Subst i t ut ed> on success, and empty string (““) onfailure. If
<al | > isTr ue, the function substitutes all matching substrings.

Example
/1l ... extract the PE nunber
CORBA: : String_var res;
if ( epiSvrRef->patternMatch(
“pe \V(\\[0-9\\]*\\)down", target,
res) == nt_EPI _BASE: : CEPI _SUCCESS ) {
printf(“PE# 9% is down. |n", (const char*)res);

e« nt EPI_BASE:EPIResult res=
nt_EPI_BASE::BaseEPI::getContext(
in nt_EPI_BASE::BaseEPI::ContextDomainType
domain,
in string contextName,
out string varValue);
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nt_EPI_BASE::EPI_Result res=
nt_EPI_BASE::BaseEPI::setContext(
innt_EPI_BASE::BaseEPI::ContextDomainType domain,
in string contextName,
in string contextVal ue)
raises(nt_CPI_EXCEPTION::CPI Exception);
Respectively gets or setsan MDM context variable, <cont ext Nanme>,
from or into the specified MDM Context Domain, donai n.
get Cont ext returnsthe variable value as <var Val ue> and areturn
code of nt _EPI _BASE: : CEPI _SUCCESS 0on Success or an empty string
(**) and areturn code of nt _EPI _BASE: : CEPI _FAI LED on failure.
set Cont ext returns CEPI _SUCCESS or
nt _EPI _BASE: : CEPI _FAI LED. In addition, set Cont ext can raise
one of the CPI Except i ons. The supported Context Domains are
(defined inthe EPI Base. i dl IDL, nt _EPI _BASE module, BaseEPI
interface, Cont ext Domai nType enum):

CEPI _USER_CONTEXT the current User Session Context
CEPI _W5_CONTEXT the Workstation Wide Context

CEPI _SERVI CE_CONTEXT  the Service Selection Context

Example
CORBA: : String_var ctx;
if ( epi SvrRef->get Cont ext (
nt _EPI _BASE: : BaseEPI : : CEPI _USER_CONTEXT, \
“DPN_QUI CK_STEP”, ctx)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
printf(*Hot context: 9sln", (const char*)ctx);

Note: By default, it isimpossible to set context variable in the
workstation-wide domain. To allow it, you must configure the CORBA
EPI Command servant appropriately asdescribed in“ Command servant”
on page 547.

e nt_EPI BASE:EPI Resultres=
nt_EPI_BASE::BaseEPI ::register Contextl nterest(
in ClientContextl nterestCB clientContextCBObj,
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innt_EPI_BASE::BaseEPI::ContextDomainType domain,
innt_EPI_BASE::StringSeq varnames);

nt_ EPI BASE::EPI_Resultres=
nt_EPI_BASE::BaseEPI::unregister Contextlnterest();

Binds the specified callback client-side object reference

<cl i ent Cont ext CBObj > to the Preside Multiservice Data Manager

(MDM) Context variables identified by <cont ext Name> (St ri ngSeq

is defined in the module as a typedef to sequence<st ri ng>) and

<donai n> (see get Cont ext above) . This object implements the

Cl i ent Cont ext I nt er est CB interface (defined in the

EPI Cont ext Cal | back. i dlI IDL) which defines a single one-way

callback function invoked by the servant whenever one of the named

variable changes value. The callback function has the following

signature:

Interface: Cl i ent Cont ext | nt er est CB
IDL file: EPI Context|nterfaceCB.idl

oneway void
ClientContextInterestCB::contextInterestCB(
innt_EPI_BASE::BaseEPI baseEP!I,
in string contextName,
in string contextValue);

where the argumentsidentify the BaseEPI object that originated the
interest, the changed variable name, and its value.

Only one such callback object can be registered. To unregister the
callback object, call unr egi st er Cont ext I nt erest.

Example
// call back client object inplenentation
voi d
Hot Cont ext Obj : : cont ext | nt er est CB(
nt _EPI _BASE: : BaseEPI _ptr obj Ref,
const char * vnane,
const char * vval,
CORBA: : Envi ronnent & | T_env)

/* react to the hot context selection
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APl access

whose conponent name value is in vval */

}

/* initialize the variable nanes string sequence */
nt _EPI _BASE:: StringSeq vnanes;
vhanes. [ engt h(1) ;
vhames[ 0] = CORBA::string_dup(“DPN_QUI CK_STEP");
epi Svr Ref - >r egi st er Cont ext | nt er est (

hot Cont ext Obj ect Ref,

nt _EPI _BASE: : BaseEPI : :

CEPI _USER_CONTEXT,
vhames) ;

The API Access interfaces provide access to the MDM API communication
mechanism. A generic accessto al API functionality is provided
(establishing connectionsto the API servers, sending API requests, receiving
replies both synchronously and asynchronously through a callback objecct
reference) as well as specialized interfaces and operations for the

Alarm& Status, Network Model and the Host Group Directory Service. See
the figure “API access interfaces’ (page 518).

The API Accessis provided through the following object interfaces:

e APIServant (APl Access servant)
Thisobject representsthe main interfaceto the CORBA EPI API servant.
It provides the basic utilities already described (see“Base” on page 508)
aswell as a creator methods to construct new Generic and specialized
API interface objects.

e GenAPI (Generic API interface object)
GenAPI provides ageneric interface to al API functionality. All its
operations and data are inherited by al the other specialized API
interface objects.

e GMDRAPI (Alarm& Status (GMDR) API interface object)
This object is a specialization of the Generic APl interface object that
offers operations specific to the Alarm& Status APl (such as simplified
connector, alarm structure, creating alarm sieves, and receiving alarms).
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« NM (Network Model API interface object)
This object is a specialization of the Generic APl interface object that
offers operations specific to the Network Model API (currently, just a
simplified connector).

» HGDSAPI (Host Group Directory Service API interface object)
This object is a specialization of the Generic APl interface object that
offers operations specific to the HGDS service (such as smplified
connector, host-group structure, host, group, children and parent
requests, and host-group reply reception).

Figure 6
APl access interfaces
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Figure 7
APl access operations
IDL
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The figure “API access operations’ (page 519) provides a schematic of API
access operations. APl Access operations are used in the following sequence:

1 UseBIND or the Name Serviceinterfacesto locate an APl servant on the
MDM server.

2 Through that object reference, request the creation of API interface
objects.

Through the API object, connect to an appropriate MDM API server.
4  Register with that API server using the register operation.

Once registered, use that object to send API queriesto the MDM server
and retrieve its replies (synchronously). The specialized API object
provides specialized operationsfor this. The generic API object provides
general operations which are also usable from the specialized objects.

6 Alternatively, in asynchronous mode, create alocal callback object and
send areferencetoit tothe API Accessinterface asthe object to callback
with the reply data (one callback per interface). The Alarm& Status API
object also supports a special means to do this to specify the way the
replies (alarms) are returned.
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7  When finished with an API object, request its termination through its
r enove operation.

8 Samefor the API Access servant itself (which implies the destruction of
all itsremaining APl objects.

Multiple API object can be created. An API object performs only one query
at atime (note that it is possible to create a sieve through an API object yet
till perform other APl commandsthroughit -- oneat atime -- whilethe sieve
is active and emitting notifications). The notifications may be interspersed
along with the other command replies so care must be taken to properly
interpret the responses.

API servant
Interface: APl Ser vant
Module: nt APl _ACCESS
IDL file: EPI API . i dI
To use the CORBA EPI API servant, you first have to register its

implementation in the Orbix Implementation Registry (see “Enabling the
CORBA EPI servants’ on page 500).

The API Ser vant interface defines various types and constants used by all
APl interfacesaswell asoperationsto createindividual API interface objects.

When done with it, the API servant can be terminated (along with al its API
interface objects) using itsr enove operation.

e nt_ API_ACCESS::GenAPI var api =
nt_APl_ACCESS::API Servant::createGenAPI (
in string apiDictType)
raises (nt_CPI_EXCEPTION::CPIException);
Creates anew Generic API interface object and returns its object
reference. One or more API interface (generic or specialized) can be
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created. The<api Di ct Type> parameter indicatesthetype of API server
that will be used from thisinterface. The possible values are defined in
the EPI API . i dI fileinthent _API _ACCESS module as:

GENAPI _NM DI CT Network Model API

GENAPI _GVDR DI CT Alarm & Status AP

GENAPI _HGDS_DI CT Host Group Directory AP

GENAPI _| MDR_DI CT Inbound Alarm & Status API
GENAPI _NDAM DI CT Alarm & Status AP, NDAM server

The generic API interfaces, aswell asits own specialization, inherit and
support all operations from the BaseEPI interface, see (“Common
Operations’ on page 509).

* nt_API_ACCESS:GenAPI_var api =
nt_API_ACCESS::API Servant::createGMDRAPI ()
raises (nt_CPI_EXCEPTION::CPI Exception);

nt_API_ACCESS::GenAPI_var api =

nt_APl_ACCESS::API Servant::createAlarmStatusAPI (

in string apiDictType)

raises (nt_CPI_EXCEPTION::CPIException);
These operations create a new Alarmé& Status specialized API interface
object and return its object reference. Thisinterface offers additional
operations specialized to itsrole. The first form is a shortcut to create a
GMDR specific interface. The second form can be used to create an
Alarmé& Status APl interface for another fault server like IMDR or
NDAM, specifying the appropriate dictionary to use (see
nt _APl _ACCESS: : APl Servant : : cr eat eGenAPI ).

* nt_API_ACCESS:NMAPI var api =
nt_API_ACCESS::APIServant::createNMAPI ()
raises (nt_CPI_EXCEPTION::CPIException);
Does the same for a Network Model specialized API interface.
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e nt_ API_ACCESS::HGDSAPI var api =
nt_API_ACCESS::APIServant::createHGDSAPI ()
raises (nt_CPI_EXCEPTION::CPIException);
Does the same for a Host Group Directory Service specialized AP

interface.

Example

// create an Al arn&Status APl interface

/1 ... locate an APl servant using BIND or the
I/ nam ng service (epi ServRef)

try {

nt APl _ACCESS: : GVDRAPI _var api Ref =
epi Ser vRef - >cr eat eGVDRAPI () ;

* voidnt_API_ACCESS::API Servant::remove();
Terminates the API servant process and all its interface objects.

Generic APl access
Interface: GenAPI
Module: nt APl _ACCESS

IDL file: EPI API . i dI
The GenAPI interface inherits all operations from the
nt _EPI _BASE: : ConmonEPI Qper at i ons interface. It provides for general
API access operations and definition that can be used at that generic level or
from amore specialized APl Access interface.

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GenAPI::connect(
in string servName,
in string hostName)
raises (nt_CPI_EXCEPTION::CPIException);
Thisisthe general form of theconnect operation to connect an API
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Access interface to its providing server. Itsfirst argument is a service
name for that server. Typical values are defined within the
nt _APl _ACCESS: : GenAPI interface as the following constant strings:

CEPI GenAPI _NM SERVI CE

CEPI GenAPI _GVDR SERVI CE
CEPI GenAPI _HGDS_SERVI CE
CEPI GenAPI _| NDR_SERVI CE

CEPI GenAPI _NDAM SERVI CE

CEPI GenAPI _GVDR_PREFI X
CEPI GenAPI _| MDR_PREFI X

CEPI GenAPI _NDAM PREFI X

Network Model API server

Alarm & Status APl server

Host Group Directory APl server
Inbound Alarm & Status API server

Alarm & Status and Network Model AP,
NDAM server

Set to “GVDR "
et to “1 MDR "

set to “NDAM "

The last three values are service name prefixes that can be used to
congtruct alternate service names.

The <host Narmre> parameter indicates the workstation where the API
service is expected to be running. It can either be a specific host name of
one of the special Service Selection values below (also defined in the
nt _APlI _ACCESS: : GenAPI interface):

CEPI _GVDR_SELECTED_HOST Surveillance Service Selected host

CEPI _NM SELECTED HOST

CEPI _EM SELECTED HOST

Network Model Service Selected
host.

Passport Network Access Service
Selected host
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CEPI _DPN_SELECTED HOST DPN Network Access Service
Selected host.
CEPI _DPNARCH_SELECTED_HOST DPN Configuration Management
Service Selected host.
Example

nt APl _ACCESS::GenAPI| _var al mapiref =
epi Ser vRef - >cr eat eGenAPI (
GENAPI _GVDR_DI CT) ;
if ( almapiref & lalmapiref->is nil() ) {
i f (al mapiref->connect(“GWDR’, “local host”)
== nt _EPI _BASE: : CEPlI _SUCCESS) {
/1 connection successful

e« nt EPI_BASE:EPIResult res=
nt_EPI_BASE::CommonEPI Operations::isOK();
Returns current API server connection status of the interface
(nt _EPI _BASE: : CEPI _SUCCESS, nt _EPI _BASE: : CEPI _FAI LED, or
nt _EPI _BASE: : CEPI _NO_CONNECTI ON)

* nt_EPI_BASE:EPI_Result
nt_API_ACCESS::GenAPI ::disconnect()
raises (nt_CPI_EXCEPTION::CPIException);
Disconnects the APl Access interface from its current server. The
interface can be reused by re-connecting it to the same ort another API
server.

e nt_EPI BASE:EPI Resultres=
nt_APl_ACCESS::GenAPI::register API(
in string userld,
in string passwd,
in string attr)
raises (nt_CPI_EXCEPTION::CPIException);
Sends aREG STERto the interface with the specified parameters. If attrs
isnon-NULL, it provides a string containing additional attribute
specificationsin APl syntax, one per line (for example, the“_attr:
userCapability E mdinject” line needed to register to the IMDR server
with alarm injection capabilities).

This command is actually afull sequence (combination call) where the
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REG STER command is sent and its reply waited for. Consequently, the
return code reflects on the registration’s success, not only in sending the

command
Example
if ( (al mapi ref ->connect (“1 MDR’, “I ocal host”)
== nt _EPI _BASE: : CEPI _SUCCESS)
&& (al mapiref->register APl (“ticketlf”, “*, “*)

== nt_EP| BASE: : CEPl _SUCCESS) ){
/1 registration successful, ready to send
/'l commands

e nt_ EPI_ BASE:EPI Resultres=
nt_ APlI_ACCESS::GenAPI::sendAPICommand(
in string command)
raises (nt_CPI_EXCEPTION::CPI Exception);
Sends a query to the interface. The query is specified asan ASCI| string
in APl syntax.

Example

if ( al mapiref->sendAPI Command(“_cnd: get\n\
_obj _type: network\n\
_obj _id: networklD S conpRoot \ n\
_scope: all\n\
_attr_id: all\n\
_filter:conmpl D LEFT NI PM)
== nt _EPI _BASE: : CEPI _SUCCESS ) {

e nt EPI BASE:EPI Resultres=
nt_APlI_ACCESS::GenAPI::recvAPIReply(
in long timeout,
out nt_API_ACCESS:.:GenAPI_RecordType
apiRecordType,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPIException)
Waits for and receives the next reply record from the server. A timeout
can be specified (by default, it waits forever --
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER or - 1). With atimeout of
nt _EPI _BASE: : CEPI _TI MEQUT_PQOLL, or 0, the command acts as a
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no-wait poll. Other values wait for the specified number of seconds.
Thereply itself isreturned as two out attributes; <api Recor dType>
indicates the type of API record received. Its value is one of:

GENAPI _RT_NONE Unknown record type

GENAPI _RT_REGQ STER REGISTER message reply

GENAPI _RT_RESPONSE Response to aquery

GENAPI _RT_EVENT Event notification from asieve
GENAPI _RT_ENDRESP End of query or sieve creation
GENAPI _RT_ERRCR Error reply

GENAPI _RT_END End of communication (dropping of

API server connection)

<api Fi el dSeq>isa CORBA sequence of

nt _APl _ACCESS: : GenAPI Fi el d structures. Each element of the
sequence represents one of the API lines (fields) in the response. The
structure provides the following data elements:
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nt APl _ACCESS:: isthe API field type whose enumeration
GenAPI _Fi el dType ftype tokenvaluesare

GENAP|I _FT_ATTR,

GENAPI _FT_END_RESP,

GENAPI _FT_ERROR, GENAPI _FT_END,

GENAPI _FT_OBJ_TYPE,

GENAPI _FT_OBJ_I D,

GENAPI _FT_USER I D,

GENAPI _FT_CAPABI LI TY,

GENAPI _FT_INV_I D,

GENAP| _FT_EVENT_TYPE,

GENAP| _FT_TI ME, and

GENAPI _FT_SI EVE_| D.

string name isthe API field name element (for
_ATTRand _0BJ_I Dfields only).

string type isthe API field type element (for _ATTR
and _0BJ_| Dfields only).

string val ue isthe API field value.

Multiple-line attribute block values are returned asa single multiple-line
value. Inapplicable fields may have NULL or ““ values.

Example
if ( al mapiref->sendAPI Command(. . .)
== nt _EPI _BASE: : CEPI _SUCCESS ) {

nt _APlI _ACCESS: : GenAPl _Recor dType rtype;
nt _APlI _ACCESS: : GenAPI Fi el dSeq * fields;
whil e ( al mapi ref->recvAPl Repl y(
nt _EPI _BASE: : CEPl _TI MEOUT _FOREVER,
r Type, fields)
== nt_EP| BASE:: CEPl _SUCCESS ) {
/1 process the reply
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e string name =
nt_API_ACESS::GenAPI::getAPIRecor dTypeName(
innt_API_ACCESS::GenAPI_RecordType
apiRecordType);
Thisutility function simply provides atoken to text mapping for the API
Record Type enumeration values. The mapping used simply maps each
Record Type enumeration token to its textual name.

e string name =
nt_APlI_ACESS:..GenAPI:.getAPIFieldTypeName(

innt_API_ACCESS::GenAPI_FieldType apiFieldType);

Thisutility function simply provides atoken to text mapping for the API

Field Type enumeration values. The mapping used simply maps each

Field Type enumeration token to its textual name in lower-case

characters and followed by a colon (for example, _ATTR mapsto

“_attr:”).

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GenAPI::skipRestOfReply(
out boolean error);
This function waits for and ignores all further replies until the end of
response. If it finds an error record inthe repliesthe error argument is set
to Tr ue.

+ void
nt_APl_ACCESS:.:GenAPI::register Callback(
in ClientAPIlInterfaceCB apiCBObj);
void nt_API_ACCESS::GenAPI ::unregister Callback();
Bindsthe specified callback client-side object reference <api CBObj > to
this Command Access interface object. This callback will be invoked
whenever a new message is received from the server for thisinterface.
Each API Access interface can bind a different callback object. The
callback may be unbound with unr egi st er Cal | back. The callback
object interface supports a oneway callback signature defined in the
AP| CB interface (inthe EPI API Cal | back. idl |DL):
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Interface: Cl i ent APl I nt er f aceCB
IDL file: EPI API Cal | back. i dl

oneway void
ClientAPlInterfaceCB::notify(

innt_API_ACCESS::GenAPI apilfRef,

innt_API_ACCESS::GenAPI_RecordType
apiRecordType,

innt_API_ACCESS::GenAPIFieldSeq
apiFieldSeq

innt_EPI_BASE::EPI_Result status);

The parameters <api | f Ref > isareference to the Command A ccess
interface bound to the callback, <api Recor dType> isreceived API
record type (as defined in the description of the

GenAPI : : r ecvAPI Repl y operation), <api Fi el dSeq> are the
received API record's fields (al so described along with

GenAPI : : recvAPI Repl y), and <st at us> isone of

nt _EPI _BASE: : CEPI _SUCCESS, for a successful reception,

nt _EPI _BASE: : CEPI _ENDto indicate an end of response,

nt _EPI _BASE: : CEPI _NO CONNECTI ON, if the connectiontothe server
waslost, and nt _EPI _BASE: : CEPI _FAI LED, for other error cases.

Example
// call back client object inplenentation
voi d
APl CBObj : : notify(nt_API _ACCESS: : GenAPI _ptr
api | f Ref,
nt _API _ACCESS: : GenAPI _Recor dType r Type,
nt _API _ACCESS: : GenAPI Fi el dSeq&
fields,
nt APl _BASE:: EPI _Result status,
CORBA: : Envi ronment & | T_env)
{
/1l ...Process the reply based on the status...
}

api | f Ref - >sendAPI Command(“_cnd: GET\ n\
_obj _type: network\n\

_obj __id: networkld S conpRoot\ n\
_scope: next\n\
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_attr_id: ALL\n");
api | f Ref - >bi ndCal | back( api CBObj Ref) ;

e void
nt_APlI_ACCESS::GenAPI::remove();
Destroysthe API interface and frees all associated resources. Any future
reference to the corresponding object from the CORBA client will fail.

Specialized APl access
This section describes additional commands as well as value-added versions
of the Generic APl Access commands that are built to interact with specific
APIs and their features.

The specialized API Accessinterfacesarederived from the GenAPI interface.
All operations defined in the GenAPI interface are available to the API
Accessinterfaces.

GenAPI

Generic APl Access

GVDRAPI NVAPI HGDSAPI

Alarmé& Status Network Model Host Group

API Access API Access Directory Service
API Access

Alarm and Status API Access

Interface:  GVDRAPI

Module: nt APl _ACCESS

IDL file: EPI API . i dI
This interface adds operations and definitions to interact with the Alarm and
Status API. In addition to a number of combination calls (for example, to
createan alarm sieve or to inject alarms), it al so supports automatic extraction
of the major alarm attributes to support most forms of network automation.
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e nt EPI_ BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI::connectOn(
in string hostName)

raises (nt_CPI_EXCEPTION::CPIException);
Connects to the GMDR server on the specified location (<host Namre>).
To connect the interface to an alternate Alarm& Status API server
(IMDR, NDAM, dternate GMDR, ...) usethe GenAPI : : connect
operation.

Example
nt APl _ACCESS: : GVDRAPI Var api | fRef =
epi Ser vRef - >cr eat eGVDRAPI () ;
if ( apilfRef->connect On(CEPI _GVDR _SELECTED_HOST)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
/1l ... use the connected interface

e nt EPI_ BASE:EPI Resultres=
nt_APlI_ACCESS::GMDRAPI::createAlarmSieve(
in boolean allflag,
in string attrs,
out long sieveld)
raises (nt_CPI_EXCEPTION::CPI Exception);
This combination call creates asimplified alarm sieve and waits for the
creation reply. The return code al so indicates whether the creation was
successful or not. By default, this sieve only extracts the major alarm
attributes (conpl d, t i me, severity, event, f aul t Code, and
oper at or Dat a) of al of the received alarms. However, if <al | f | ag>
isset to Tr ue, al of the attributes are extracted. You can add event filter
(“_attr: eventFilter SS <attribute> <operator> <type>
<val ue>") and specific attribute extraction (* _attr: eventinfo S
<attri but e>") parametersin APl syntax through the<at t r s>
argument (with a carriage-return character -- \ n -- between each line).
Use an empty string “ “  if noneis needed.

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve ID of the newly created sieve isreturned into
the <sieveid> long integer out argument.
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Example
/'l create an alarmsieve for all default attributes
/1 plus rel atedConponents but only SET al arnms being
/1 accepted
CORBA: : Long si d;
if ( apilfRef->createAl arntsi eve(true,

“_attr: eventFilter SS event EQ E SET\n”

“_attr: eventlnfo S rel atedConponents\n”, sid) {

/'l sieve creation successful

The natifications from the sieve(s) can be collected with
GenAPI : : recvAPI Repl y or with GVDRAPI : : recvAl arm

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate APl interfaces for sieves and for commands.

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI::recvAlarm(
in long timeout,
in nt_ API_ACCESS.:.GMDRAPI::EPI_AlarmFormat
alarmFormat,
out nt_API_ACCESS:.:GenAPI_RecordType
apiRecordType,
out nt_API_ACCESS:GMDRAPI::GMDRAPI_Alarm
alarm,
out string formattedAlarm,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPI Exception);
Enhances GenAPI : : r ecvAPI Repl y by waiting for and receiving the
next reply and automatically extracting the major alarm fields and
formatting it if requested. Asfor GenAPI : : r ecvAPI Repl vy,
<t i meout > indicates how long the servant should wait for the next reply,
<api Recor dType> and <api Fi el dSeq> return thereply’s API record
type and fields. In addition, <al ar nFor mat > is used to request that the
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interface also returns the alarm as a string preformatted to the standard
MDM aarm formats. Its values (defined in the GVDRAPI interface) are:

CEPI _ALARM NONE_FORMAT  No formatting is requested, the
formattedAlarm is returned as an
empty string (“*).

CEPI _ALARM TERSE_FORVMAT Alarm formatted asaoneline
summary

CEPI _ALARM NORMAL_FORMAT Like Terse but includes the Comment
Data

CEPI _ALARM FULL_FORMAT  All alarm information is provided.

<al ar mp extracts the major alarm attributes and providesthem as a
handy structure defined in the GVDRAPI interface. Itsfields are:

string conpld isthe alarm’s component 1D

Sstring time isthe alarm’s time stamp in API
format.

nt _APlI _ACCESS: : GVDRAPI : :  isthe alarm’s severity value. The

GVDRAPI _Al ar nBeverityType possble values are:

severity

war ni ng, m nor, maj or,
critical,cleared, and
i ndet erm nat e.

nt _APl _ACCESS: : GVDRAPI : :  isthealarm’sevent type. Itspossible
GVDRAPI _Al ar nEvent Type values are:

event set, cl ear, and nessage.
string fault Code isthe alarm’s fault code.

string operator Dat a isthe alarm’s operator data.
string rawState isthe darm’s raw state.

long sieveld isthesieve ID if thealarmisan

event from asieve (0 otherwise).

Note: Some members may be returned as an empty “ “ string if the
corresponding field is not present. Aswell, oper at or Dat a can consist
of more than one line. If the received message is not an alarm, the

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



534 Chapter 6 CORBA Embedded Programming Interface

formatted output is also returned as an empty string. For the formatted
output to be correct, all attributes must have been requested by the GET
reguest or the alarm sieve that is the source for the replied alarms.

A timeout can be specified. With atimeout of

nt _EPI _BASE: : CEPI _TI MEQUT_PQLL (0) , the command acts as a
no-wait poll. A value of nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER (-
1) waits forever. Other values wait for the specified number of seconds.

For information on the legal values of these fields, see NTP
241-6001-203 Preside MDM Alarm and Status API Reference Guide.

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI::recvStructuredAlarm(
in long timeout,
out nt_API_ACCESS::GenAPI_RecordType
apiRecordType,
out nt_API_ACCESS::GMDRAPI::GMDRAPI_Alarm
alarm,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPIException);
Like GVDRAPI : : r ecvAl ar mbut ssimplified not to provide darms as a
preformatted string.

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI::recvFor matAlarm(
in long timeout,
in nt_ API_ACCESS.::GMDRAPI::EPI_AlarmFormat
alarmFormat,
out nt_API_ACCESS::GenAPI_RecordType
apiRecordType,
out string formattedAlarm,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPIException);
Like GVDRAPI : : r ecvAl ar mbut ssimplified not to only provide alarms
as as a specia structure.

Example
CORBA: : Long si d;
api | f Ref - >cr eat eAl ar n5i eve(true,
“ _attr: eventFilter SS event EQE SET”,
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sid);
CORBA: : String _var fA arm
nt APl _ACCESS: : GenAPI _Recor dType r Type;
nt APl _ACCESS: : GenAPI Fi el dSeq *fields;
nt APl _ACCESS: : GVDRAPI : : GVDRAPI _Al arm *al arm

if ( apilfRef->recvAl arm
nt _EPI _BASE: : CEPI _TI MEOUT _FOREVER,
nt _API _ACCESS: : GVDRAPI : :
CEPI _ALARM FULL_FORVAT,
rType, alarm fAlarm fields)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
if (rType == nt _APl _ACCESS: : GENAPI _RT_EVENT) {
if (alarm>severity ==
nt APl _ACCESS: : GVDRAPI : :critical) {
/1 handle the critical alarm

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI::injectAlarm(
innt_API_ACCESS:.GMDRAPI::
GMDRAPI_AlarmEventType
event,
innt_API_ACCESS:.GMDRAPI::
GMDRAPI_AlarmSeverityType
severity,
in string faultCode,
in long notificationld,
in string comment,
in string time,
in string attrs)
raises (nt_CPI_EXCEPTION::CPI Exception);
Sends an alarm injection command with the following specified

parameters:

conpl d is the component ID.

event isthe alarm event (set | cl ear | message).
severity isthe severity of thealarm

(war ni ng| m nor | maj or | critical|cleared|
i ndeterninate).
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faul t Code is the fault code in AAAACCCC format.

noti ficationl d isthe sequence number (specified as an integer).
If 0, aunique value will be provided.

comrent is the comment data string.

time isthealarmtimein APl “ YYYY MM DD hh nmss”
format, specify asan empty string (““) tolet
IMDR assign the current time.

attrs can be used to assign additional attributes specified
inAPl ¢ _attr: <nanme> <type> <val ue>" line
format (with\ n asline separators).

Unspecified attributes take default values (see NTP 241-6001-203
Preside MDM Alarm and Satus API Reference Guide).

Note: Thisisnot acombination call since the command does not wait for
the server’s reply, which must then be explicitly received or ignored.

Example

api | f Ref - >i nj ect Al ar n{“ MYRTR WEST3",
nt _API _ACCESS: : GVDRAPI : : set,
nt APl _ACCESS: : GVDRAPI : : maj or,
“A0000001", 23,
“The router does not reply.”,
“ block: _attr operatorData S\

Try: 12, Timeout: 5, IP: 33.24.1.1\

_end_bl ock:");

CORBA: : Bool ean i gnor e;

api | f Ref - >ski pRest O Repl y(i gnore);

e nt_EPI BASE:EPI Resultres=
nt_API_ACCESS::GMDRAPI ::createRawStateSieve(
in string attrs,
out long sieveld)
raises (nt_CPI_EXCEPTION::CPIException);
This combination call creates asimplified raw state change sieve and
waits for the creation reply. The return code also indicates whether the
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creation was successful or not. By default, this sieve only extracts the
conpl d, ti me, and r awSt at e attributes. It is possible to add an event
filter (“ _attr: eventFilter SS <attribute> <operator>

<t ype> <val ue>")withthe<at t r s> argument (with acarriage-return
character -- \ n -- between each line). Use an empty string if noneis
needed.

Each Alarm and Status API sieve is given a unique identification (the
Sieve ID) which can be used in callbacks to identify the origin of the
received event. The Sieve ID of the newly created sieve is returned into
the long integer variable referred to by the <si evei d> argument.

Example
CORBA: : Long si evel d;
if ( apilfRef->createRawSt at eSi eve(
“_attr: eventFilter SS rawState EQ E OOS",
sieveld) == nt_EPI_BASE: : CEPI _SUCCESS ) {
/1 sieve creation successful

The natifications from the sieve(s) can be collected with
GenAPI : : recvAPI Repl y or with GVDRAPI : : r ecvRawsSt at e.

Note: Because the notifications are received asynchronously, they can be
received while executing another API command. Be careful with
combination calls that may ignore such notifications. It may be a better
solution to use separate API interfaces for sieves and for commands.

e nt_ EPI BASE:EPI Resultres=
nt_ APl _ACCESS::GMDRAPI::recvRawState(
in long timeout,
out nt_API_ACCESS::GenAPI_RecordType
apiRecordType,
in nt_API_ACCESS.::GMDRAPI::GMDRAPI_RawState
rawState,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPI Exception);
Enhances GenAPI : : RecvRepl y by waiting for and receiving the next
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reply and automatically extracting the raw state change fields. The
extracted fields are returned asthe <r awst at e> structure defined in the
IDL with the following fields:

string conpld; the target component 1D.

Sstring time; is the notification time.

String rawstate; the raw state value.

| ong sieveld, issieve ID if thisisan event from a

sieve (0 otherwise).

For information on the legal values of these fields, see NTP
241-6001-203 Preside MDM Alarm and Status API Reference Guide.

A timeout can be specified. With atimeout of

nt _EPlI _BASE: : CEPI _TI MEQUT_PQOLL (0) , the command acts as a
no-wait poll. A value of nt _EPI _BASE: : CEPI _TI MEOUT_FOREVER (-
1) waits forever. Other values wait for the specified number of seconds.

Example

CORBA: : Long si evel d;
api | f Ref - >cr eat eRawsSt at eSi eve( ““, sieveld);

nt _API _ACCESS: : GVDRAPI : : GVDRAPI _RawSt ate_var rstate;
nt APl _ACCESS: : GenAPI _Recor dType r Type;
nt APl _ACCESS: : GenAPI Fi el dSeq_var fields;
if ( apilfRef->recvRawst at e(
nt _EPI _BASE: : CEPI _TI MEQUT _FOREVER,
rType, rstate.out(), fields.out())
== nt _EPI _BASE: : CEPI _SUCCESS ) {
if (rType == nt_API _ACCESS: : GENAPI _RT_EVENT) {
if ( strcasecnp((const char*)rstate->rawstate,
“00s") ==0) {
/1 handl e the out-of -service conmponent

* void
nt_APl_ACESS.::GMDRAPI::register AlarmCallback(
in ClientAPIlInterfaceCB apiCBObj,
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innt_APlI_ACCESS.:GMDRAPI::EPI_AlarmFor mat
format);

void

nt_API_ACESS::GenAPI::unregister Callback();
Bindsthe specified callback client-side object reference <api CBObj > to
this Command Access interface object. This callback will be invoked
whenever a new message is received from the server for thisinterface.
Each API Accessinterface can bind adifferent callback object. The
callback may be un-bound with unr egi st er Cal | back. The callback
object interface supports a oneway callback signature defined in the
AP| CB interface (inthe EPI API Cal | back. i dl |DL):

Interface: Cli ent APl | nterf aceCB
IDL file: EPI API Cal | back. i dl

oneway void
ClientAPlInterfaceCB::notifyAlarm(

innt_API_ACCESS::GMDRAPI apilfRef,

innt_API_ACCESS::GenAPI_RecordType
apiRecordType,

innt_API_ACCESS.:GMDRAPI::
GMDRAPI_Alarm aarm,

in string formattedAlarm,

innt_API_ACCESS:GenAPIFieldSeq
apiFieldSeq,

innt_EPI_BASE::EPI_Result status);

The parameters <api | f Ref > isareference to the Command A ccess
interface bound to the callback, <api Recor dType> isreceived API
record type (as defined in the description of the

GenAPI : : r ecvAPI Repl y operation), <al ar n» isthe Alarm key field
structure as described for the GYDRAPI : : r ecvNext Al ar moperation,
<f or mat t edAl ar n isthe preformatted alarm string asrequested in the
bind (an empty string if no formatting was requested), <api Fi el dSeq>
are the received API record’s fields (also described along with

GenAPI : : recvAPI Repl y), and <st at us> isone of

nt _EPI _BASE: : CEPI _SUCCESS, for a successful reception,

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



540 Chapter 6 CORBA Embedded Programming Interface

nt _EPI _BASE: : CEPI _ENDto indicate an end of response,
nt _EPI _BASE: : CEPI _NO CONNECTI ON, if the connectiontothe server
waslost, and nt _EPI _BASE: : CEPI _FAI LED, for other error cases.

Example
// call back client object inplenentation
voi d
APl CBObj : : noti fyAl arm(nt _API _ACCESS: : GenAPI _ptr
api | f Ref,
nt _API _ACCESS: : GenAPI _Recor dType r Type,
nt _API _ACCESS: : GVDRAPI : :
GVDRAPI _Al ar m&
al arm
const char * formattedAl arm
nt _API _ACCESS: : GenAPI Fi el dSeq&
fields,
nt APl _BASE:: EPI _Result status,
CORBA: : Environment & | T_env)
{
/1 ...Process the reply based on the status...
}

api | f Ref - >sendAPI Command(“_cnd: GET\ n\
_obj _type: log\n\

_obj _id: logld S alarmn\

_scope: next\n\

_attr_id: ALL\n");

api | f Ref - >bi ndCal | back( api CBObj Ref) ;

Network Model API Access
Interface: NVAPI
Module: nt APl _ACCESS

IDL file: EPI API . i dI
The Network Model (NM) API access allows you to initialize an AP
interface to the server and connect the interface to the host.
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e nt EPI_ BASE:EPI Resultres=
nt_API_ACCESS::NMAPI::connectOn(
in string hostName)
raises (nt_CPI_EXCEPTION::CPIException);
Connects to the Network Model server on the specified location
(<host Nane>).

Example
nt APl _ACCESS: : NVAPI _var apilfRef =
epi Ser vRef - >cr eat eNVAPI () ;
if ( apilfRef->connect On(CEPI _NM SELECTED HOST)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
/1 ... use the connected interface

Various Generic APl Access commands can be used to send queries and
receive their replies.

Host Group Directory Service API Access
Interface:  HGDSAPI
Module: nt _API _ACCESS
IDL file: EPI API . 1 dI

The Host Group Directory Service (HGDS) API Accessallowsyou to extract
data on the Passport Group configuration of the Preside Multiservice Data
Manager (MDM). Some value-added and combination calls are added to the
Generic API Provider along with automatic extraction of the Passport
Member information.

e nt EPI BASE:EPI Resultres=
nt_ APlI_ACCESS::HGDSAPI::connectOn(
in string hostName)
raises (nt_CPI_EXCEPTION::CPI Exception);
Connects to the Host Group Directory Service server on the specified
location (<host Nane>).

Example
nt APl _ACCESS: : HGDSAPI _var apilfRef =
epi Ser vRef - >cr eat eHGDSAPI () ;
if ( apilfRef->connect On(CEPI _EM SELECTED HOST)
== nt _EPI _BASE: : CEPI _SUCCESS ) ({
/1 ... use the connected interface
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e nt_ EPI_ BASE:EPI Resultres=
nt_API_ACCESS::HGDSAPI::sendQuery(
innt_API_ACCESS::HGDSAPI::EPI_HGDS_SCOPE
scope,
in string parameter)
raises (nt_CPI_EXCEPTION::CPI Exception);
Sends an HGDS API query as specified by the <scope> argument and
optional <par anet er >. The supported scopes are:

CEPI _HGDS_GET_PARENT  extracts the groups for the identified
host name

CEPI _HGDS_GET_CHI LDREN extracts the member hosts for the
identified group

CEPI _HGDS_GET_GROUP extracts the specified group or all of
them if <par anet er > isan empty
string

CEPI _HGDS_GET_MEMBER  extracts the specified member or all of
them if <par anet er > isan empty
string

e nt_EPI BASE:EPI Resultres=
nt_APlI_ACCESS::HGDSAPI::recvHostGroup(
in long timeout,
out nt_API_ACCESS::GenAPI_RecordType
apiRecordType,
out nt_API_ACCESS::HGDSAPI ::
EPI_HGDS HostGroup
hostGroup,
out nt_API_ACCESS::GenAPIFieldSeq apiFieldSeq)
raises (nt_CPI_EXCEPTION::CPIException);
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Enhances GenAPI : : r ecvAPI Repl y to automatically extract the
Passport host information if present. The extracted fields are as the
<host gr oup> structure containing the following fields:

Sstring name; is the Passport host or group name.

String i pAddr; isthe Passport host | P address, if
applicable., and

string type; is“ PASSPORT” for ahost, and

“ GROUP” for agroup.

A timeout can be specified. With atimeout of

nt _EPI _BASE: : CEPI _TI MEQUT_PQLL (0) , the command acts as a
no-wait poll. A value of nt _EPI _BASE: : CEPI _TI MEOUT_FOREVER (-
1) waits forever. Other values wait for the specified number of seconds.

Example
if ( apilfRef->sendQuery(nt_API _ACCESS: : HGDSAPI : :
CEPI _HGDS_GET_CHI LDREN,
gr oupNane)
== nt _EPI _BASE: : CEPI _SUCCESS ) ({
nt _API _ACCESS: : HGDSAPI : : EPI _HGDS_Host Gr oup_var hg;
nt APl _ACCESS: : GenAPI _Recor dType r Type;
nt APl _ACCESS: : GenAPI Fi el dSeq_var fields;
whil e ( apilfRef->recvHost G oup(
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER,
r Type, hg.out, fields.out)
== nt _EPI _BASE: : EPI _SUCCESS) ({
if (rType == nt _API _ACCESS: : GENAPI _RT_RESPONSE) {
sprintf(cmd, “/usr/sbin/ping %",
(const char *) (hg- >i pAddress));
if (system(cnmd) == 0) {
/1 Passport is reachable
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Command access
Likethe cncend utility, Command Access allows programs to connect to
Passport Groups and DPN-100 OAs (the command route), send commandsto
the modules they contain, and receive the replies. Command Access also
provides several utility commandsto assist with the parsing and identification
of the command output. Command Accessis supported by a set of Command
Session servers (CMCFUN and CM). See the figure “Command access
interfaces” (page 545).

The CORBA EPI Command Accessis provided through the following three
Object interfaces:

e CmdServant, the Command Access servant
This object represents the main interface to the CORBA EPI Command
servant. It provides the basic utilities already described aswell asa
creator method to construct new Command Session objects.

e CmdSession, the Command Session obj ect
One or more Command Session object can be created on a servant (each
will spawn its own set of Session Servers and lead to independent
network connections). The main role of the command session (other than
to control the life cycle of its command session, it to act as a factory of
Command Interface objects.

» Cmdlnterface, the Command Interface object
One or more Command | nterface objects can be created from a
Command Session object to mediate command flows to the network.
Command Interfaces can process multiple commands but a given
interface can only perform one command at a time (use multiple
interfaces to issue commands in paralel -- which typically leads to the
use of asynchronous mode for the reception of the replies).
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Figure 8
Command access interfaces
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Figure 9
Command access operations
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Thefigure“ Command access operations’ (page 546) provides aschematic of
command access operations. Command Access operations are used in the
following sequence;

1

Use BIND or the Name Service interfaces to locate a Command servant
on the MDM server.

Through that object reference, request the creation of a Command
Session object.

Through the Command Session object, request the creation of a
Command Interface object.

Use that Command Interface object to issue commands and retrieve
replies. Thisincludes establishing group/OA connections, sending
commands, retrieving reply data, and analyzing those replies. Use
genera utilities, if needed, provided by the servant object.

Alternatively, in Asynchronous mode, create alocal callback object and
send areference to it to the Command Interface as the object to callback
with the reply data (one callback per interface).

When finished with a Command Interface, request its termination
through the itsr enove operation.
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7  Samefor Command Sessions (destroying a Command Session implicitly
destroys all its associated Command Interfaces as well as the matching
Session servers).

8 Same for the Command servant itself (which implies the destruction of
all its Command Sessions and their Command Interfaces.

Multiple commands can be sent to the nodes, but only one at atime per
Command Interface.

Command servant

Interface:  CndSer vant

Module: nt CVD_ACCESS

IDL file: EPI Cd. i dI
To use the CORBA EPI Command servant, you first have to register its
implementation in the Orbix Implementation Registry. See “Enabling the
CORBA EPI servants’ on page 500. Note that the Command servant disables
the use of the UNIX macro and SNMP command framework routes by
default. To allow the use of these command routes remotely, you must have
registered the servant interface with the enabled_mode option. See“Enabling
the CORBA EPI servants’ on page 500 for information on how to register the
CORBA EPI servants.

The CndSer vant interface defines operations to manage to manage
CndSessi ons. At least one CndSessi on object must be created with the
cr eat eSessi on call. Multiple such sessions can be created (each with a
different name) which all ows one to manage independent device connections.
Two separate sessions may have connections to the same groups/OAs using
different authentication levelsor they can use the service of different Network
Access MDM servers, both of which cannot be done using a single session.
Typically, asingle session will be sufficient though. Each session object
implies the creation of a number of MDM processes on the servant side.

When done with, the command servant can be terminated (along with all its
session and interface objects) using itsr enmove operation.

e nt CMD_ACCESS::CmdSession_var sess=
nt CMD_ACCESS::CmdServant::createSession(
in string name,
in string dpnHost,
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in string ppHost)

raises (nt_CPI_EXCEPTION::CPI Exception);
Creates a private command session. The specified <name> must be a
unique valuefor all sessions created by this servant. One or more session
can be created. Each will spawnitsown set of Command Session Servers
and result in independent connections to the devices. The sessions will
be automatically destroyed (along with all their command interfaces and
connections) when the servant is terminated (notably if the client
connection islost).

If one of <dpnAccessHost > and/or <ppAccessHost > are not empty
strings, the matching service selection is applied to the new session. The
corresponding servers are used instead of the current workstation service

selection.

Example

/! create a command session

/1 ... locate a Command servant using BIND or the
/1 ... nam ng service (epi ServRef)

try {

nt _CMD_ACCESS: : CndSessi on_var cndSessRef =
epi Ser vRef - >cr eat eSessi on(

“ou

“ n,yseSSI On", , “ u);

The CndSer vant interfaceinherits and supports al operationsfrom the
BaseEPI interface. See “Interface: BaseEPI Module: nt EPI_BASE
IDL file: EPIBase.idl” on page 509.

If the specified name is not unique, the
nt _CPl _EXCEPTI ON: : CPI _SERVER_ERROR exception is raised.

The session can be terminated through the r enove operation available
on from interface.

+ void
nt CMD_ACCESS::.CmdServant::remove();
Terminates the command servant process and all its command sessions
(and session servers) and interfaces. All device resources/connections
are freed. Since the servant is terminated, no other commands can be
sent.

241-6001-211 14.3RSUP



Chapter 6 CORBA Embedded Programming Interface 549

Command Session
Interface: CndSessi on
Module: nt CMVD_ACCESS
IDL file: EPI Cnd. i dI

The CndSessi on interface defines operations to manage Cdl nt er f aces.
The actual interaction with the devices is performed though a

Cndl nt er f ace object and each object handles one command at atime,
synchronously (attempting to send a command through aCndl nt er f ace
while its command session is not completed is an error). To perform
commands concurrently, if required, you need to create multiple

Crdl nt er f ace objects with cr eat eCndl nt er f ace (thisusually implies
the use of asynchronous operations using a client-side callback object). Each
Cdl nt er f ace object implies a separate communication socket to the
corresponding session servers. All Cndl nt er f ace objects share its group/
OA connections with all the other CndI nt er f aces of the same command
session.

e nt CMD_ACCESS::.Cmdinterface var cmd =
nt_ CMD_ACCESS::CmdSession::createCmdl nterface()
raises (nt_CPI_EXCEPTION::CPIException);
Creates anew command interface for the session. If the interface cannot
be created, an exception is raised.

Example
/1 create a command session
/1 ... locate a Command servant using BIND or the
/1 ... nam ng service (episervant)
try {
nt _CMVD_ACCESS: : CndSessi on_var cndSessRef
epi Svr Ref - >cr eat eSessi on(
“mysession”, “*, “");
nt _CVD_ACCESS: : Cdl nt erface_var cndl f Ref
cndSessRef - >creat eCrdl nterface();

If theinterface cannot be created because of the lack of an active session,
annt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is
raised.
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e nt EPI_ BASE:EPI Resultres=
nt_ CMD_ACCESS::CmdSession::setServiceSelection(
in string dpnHost,
in string ppHost)
raises (nt_CPI_EXCEPTION::CPIException);
Controls the Service Selection settings for the Command Session this
interfaceis connected to. <dpnHost > specifiesthe MDM host name for
DPN Network Access. <ppHost > specifiesthe MDM host name for
Passport Network Access. If the value of these parametersis an empty
string, then no change is made to the corresponding Service Selection. If
other users (or programs/scripts) are using that session, then they will
also be impacted by this change.

* voidnt_ CMD_ACCESS::CmdSession::remove();
Terminates the current command session. All itscommand interfaces are
automatically destroyed (their object referencewill beinvalid) aswell as
the associated MDM Command Session Servers. All device resources/
connections are freed.

Command Interface
Interface: Cndlnterface
Module: nt CVD_ACCESS
IDL file: EPI Cnd. i dI

The Cndl nt er f ace interface defines operationsto actually interact with the
devicesin the network. Operations are defined to connect to groups/OAS,
send commands, retrieve repliesin avariety of formats, manipulate those
replies, and execute command templ ates.

e void
nt CMD_ACCESS::CmdInterface::remove();
Destroys the command interface. Any group/OA connections made are
retained in the session for other interfacesto use.

e« nt EPI_BASE:EPIResult res=
isOK();
Returns current session server connection status of the interface
(nt _EPI _BASE: : CEPI _SUCCESS, nt _EPI _BASE: : CEPI _FAI LED, or
nt _EPI _BASE: : CEPI _NO_CONNECTI ON)
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e« nt EPI_BASE:EPIResult res=
nt_ CMD_ACCESS::CmdI nterface::sendConnect(
innt_CMD_ACCESS::CmdRouteType routeType,
in string routeName,
in string userld,
in string password)
raises (nt_CPI_EXCEPTION::CPIException);
Sends a connect request to the indicated route using the specified
authentication information. The reply from this message must be
collected withr ecvRepl y (and the likes). The following route type
enumeration values are defined for your convenience. Only the first two
can be connected to, the others can be used in the other functions
applicable to thisinterface type:

CEPI CMD_QA_ROUTE for DPN-100 NCS OAs (same as “QA")
CEPI CMD_PP_GROUP_RQUTE  for Passport groups (same as “ GROUP")

CEPI CMD_PP_W LD ROUTE  for the special Passport wild-card route

(sameas“*")
CEPI CMD_MACRO_ROUTE for Unix Macros (same as“$”)?
CEPI CMD_SNWVP_ROUTE for the SNM P Command framework

(sameas* @)?

a The UNIX macro and SNM P Command routes are disallowed
by the CORBA EPI Command servant by default. To alow their
use, you must configure the servant as described in “Command
servant” on page 547.

If the connection request cannot be sent because of an aready active
command on the interface, annt _CPI _EXCEPTI ON: : EPI EX_BUSY

exception is raised. If the connection to the session was lost,

nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is raised
instead.
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Note: Connecting to an already connected route resultsin an error, even
though the routeis available. Send a““ command to the route to verify
if aconnection has already been established. The reply indicatesan error
if the connection does not exist.

Example
if ( (cmdl fRef ->sendCommand(“mnmyQA”, “*)
I = nt _EPI _BASE: : CEPI _SUCCESS)
| | (cmdl f Ref - >ski pRest Of Repl y(error)
I = nt _EPI _BASE: : CEPI _SUCCESS) )
i f (cndl f Ref - >sendConnect ( CEPI CVD_OA ROUTE,
“myQA", “nyCap”, “aqglswl”)
== nt _EPI _BASE: : CEPI _SUCCESS) ({
CORBA: : String_var txt;
if (cmdl f Ref->recvFul | Repl y(txt)
== nt _EPI _BASE: : CEPI _SUCCESS) ({
/* we’'re connected to the route */

« nt_EPI BASE:EPIResult res=
nt_ CMD_ACCESS::CmdI nterface::sendDisconnect(
in string routeName)
raises (nt_CPI_EXCEPTION::CPIException);
Disconnects the interface from the named route (group or OA).

If the disconnection request cannot be sent because of an already active
command on the interface, an nt _CPI _ EXCEPTI ON: : EPI EX_BUSY
exception is raised. If the connection to the session was lost,

nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is raised
instead.

e nt_EPI BASE:EPIResult res=
nt_ CMD_ACCESS::CmdI nterface::sendCommand(
in string routeName,
in string command)
raises (nt_CPI_EXCEPTION::CPIException);
Sends a command to a node through the specified connected route. The
name of the destination nodeistypically the first token of the command.

Example
if ( cndl f Ref - >sendCommand(“nmyQA’, “R78 d”)
== nt_EPI _BASE: : CEPI _SUCCESS ) {
/* command sent */
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Note: The special command routes of the Command Console (“ $” for
macro access,“ @ for the SNMP Command Framework, and“ ** for the
Passport wild-card group) can all be used asroutes from EPI but they are
normally disallowed for security reasons. To alow them, you must
configure the CORBA EPI Command servant appropriately as described
in “Command servant” on page 547.

If the command request cannot be sent because of an already active
command on the interface, annt _CPI _EXCEPTI ON: : EPI EX_BUSY
exception is raised. If the connection to the session was lost,

nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is raised
instead.

e nt_EPI BASE:EPIResult res=
nt_ CMD_ACCESS::CmdInterface::recvFullReply(
out string text)
raises(nt_CPI_EXCEPTION::CPI Exception);
Waitsfor and receivesthe complete reply to the previous node command.
Thereplied text isreturned as the <t ext > out parameter.

Example
cmdl f Ref - >sendCommand(“nmyQA’, “dir”);
CORBA: : String_var txt;
if (cmdl f Ref ->recvFul | Repl y(txt)
== nt _EPI _BASE: : CEPI _SUCCESS) ({
if ( strstr((char*)txt, “pe”) !'= NULL ) {

« nt_EPI BASE:EPIResult res=
nt CMD_ACCESS::.CmdInterface::recvNextLing(
out string text,
in long timeout)
raises(nt_CPI_EXCEPTION::CPI Exception);
Waits for and receives the next line of the last reply of the issued node
command. A time-out can be specified. With atime-out of
CEPI _TI MEQUT_POLL, the command acts a no-wait poll. With
CEPI _TI MEQUT_FOREVER, the Command servant blocks waiting for a
reply. Other valueswait for the specified number of seconds. Thereplied
text isreturned in <t ext >. The previous example can be rewritten as
follows:
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Example
cmdl f Ref - >sendComand(“myQA’, “r78 d”);
CORBA: : String_var line;
while ( cndl f Ref - >recvNext Li ne(l i ne,
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER)
== nt _EPI _BASE: : CEPI _SUCCESS) ({
if ( strstr((char*)line, “pe”) !'= NULL ) {

e« nt EPI_BASE:EPIResult res=
nt CMD_ACCESS::CmdInterface::recvNextChunk(
out string text,
in long timeout)
raises(nt_CPI_EXCEPTION::CPI Exception);
Waits for and receives the next chunk of the last reply of the issued node
command. A chunk ismost efficiently processed by EPI and may contain
multiplelines of text (it may even end in the middie of aline). A timeout
can be specified. With t i meout set to CEPI _TI MEQUT_PQOLL, the
command acts a no-wait poll. With CEPI _TI MEQUT_FOREVER, the
command servant blocks waiting for areply. Other values wait for the
specified number of seconds. Thereplied text isreturnedin <t ext >. The
previous example can be rewritten as follows:

Example
cmdl f Ref - >sendComand(“myQA’, “r78 d”);
CORBA: : String_var line;
while ( cndl f Ref - >r ecvNext Chunk( i ne
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER)
== nt _EPI _BASE: : CEPI _SUCCESS) {
if ( strstr((char*)line, “pe”) !'= NULL ) {

« nt_EPI BASE::EPIResult res=
nt CMD_ACCESS::CmdI nterface::recvNextPPComp(
out nt_ CMD_ACCESS::CPIPPALtr Seq attrs,
out string componentld,
in long timeout)
raises(nt_CPI_EXCEPTION::CPI Exception);
r ecvNext PPConp isaform of receive function that waits for and
receives the next Passport component reply to the previous command
(that is, the result of aPassport | i st or di spl ay command). The
operation returns a string, <conponent | d>, with the received
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component’s name or an empty string, and <at t r > the sequence of
attribute value pairs for the received displayed attributes.

CPI PPAt t r Seq isa CORBA sequence of CPI PPAt t r structures
contains the following fields:

string nane the attribute name

string val ue itsvalue

If the Passport attributeisalist, vector or array, thefirst index isadded to
the name with a coma as separator (for example,

“pkt From f ByPri o, ep0”). For two dimensional arrays, an entry is
created with the attribute name and the column title as value. Another
entry is created with “<at tri but e name>, <row titl e>" asaname
and the list of column labels as value. The remaining entries for this
attribute have “<at t ri but e name>, <row | abel >" as name and the
list of corresponding columns as values. Finally, the following special
attributes are also available; “ Message” (nane), containsasvaue
any message emitted by Passport not part of an attribute value (i.e. error
messages), “ Conpl D' (nane) hasfor value the returned component’s
name.

A timeout can be specified. With timeout set to CEPI _TI MEQUT_PQOLL,
the command acts as a no-wait poll. A value of

CEPI _TI MEQUT_FOREVER waits forever. Other values wait for the
specified number of seconds.

Note: Make sure you always specify the - not ab (no tabular output)
CAS command line option when sending a Passport CAS display
command with wildcards if this command isto be used to extract the
replies.

Example
cmdl f Ref - >sendComand(“ myG oup”, \
“TOTO di spl ay shelf card/* utilization”);
CORBA: : String_var conpld;
nt _CVD_ACCESS: : CPI PPAttrSeq attrs;
while ( cmdl f Ref - >r ecvNext PPConp(attrs, conpld,
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nt _EPlI _BASE: : CEPI _TI MEQUT_FOREVER )
== nt_EPI_BASE:: EPI _SUCCESS ) {
cout << “Card: " << conpid << end/;

« nt_EPI_BASE:EPIResult res=
nt CMD_ACCESS::Cmdlnterface::skipRestOfReply(
out boolean error)
This operation waitsfor and ignores all replies until the end of response.
If aprocessing error isdetected whilereceiving replies (not an on-switch
error indication), then <er r or > will be set to Tr ue.

e« nt EPI_BASE:EPIResult res=
nt CMD_ACCESS::CmdInterface::patternMatch(
in string pattern,
out string outMatched);

nt_ EPlI BASE::EPIResult res=
nt_ CMD_ACCESS::CmdInterface::patternSubstitute(
in string pattern,
in string substitute,
in intal,
out string outSubstituted);
Thisisthe functionality of nt _EPI _BASE: : patt er nMat ch and
nt _EPI _BASE: : pat t er nSubst it ut e applied to the last received
command response (full, line, or chunk).

Example
cmdl f Ref - >sendCommand(“nmyQA”, “dir”);
CORBA: : String_var line;
whil e ( cndl f Ref - >r ecvNext Li ne(li ne,
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
CORBA: : String_var dontcare;
if ( cndl f Ref->patternMVatch(“.*pe.*”, dontcare)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
cout <<line << end!;
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e« nt EPI_BASE:EPIResult res=
nt_ CMD_ACCESS::CmdInterface::sendL istRequest(
in string routeType);

This special utility command requestsalist of all OA, Passport Group, or
both) types of available routes (when <r out eType> set to
CEPI OMD_QA_ROUTE (“ QA" ), CEPI CVMD_PP_GROUP_ROUTE
(* GROUP”), or CEPI CMD_ALL_ROUTE (* ALL" ) respectively). It
correspondstothecncend |i st MDM utility command and is similar
in behavior to an sendConmmmand operation. The replies can be extracted
with r ecvNext Li ne and have the following structure;

<nanme> <type> <state>
where <name> isthe destination name, <t ype> isitstype (OA or GROUP),
and <st at e> its connection state (CONN, for connected, AUTH, for
authentication, and - otherwise)

Example
cmdl f Ref - >sendDest Request (“ GROUP”) ;
CORBA: : String_var line;
whil e (cndl f Ref - >r ecvNext Li ne(li ne,
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER)
== nt _EPI _BASE: : EPI _SUCCESS) ({
if ( strstr(line, “CONN') == 0 ) {
route is avail able

If the list request cannot be sent because of an already active command
on the interface, an nt _CPI _EXCEPTI ON: : EPI EX_BUSY exception is
raised. If the connection to the session was lost,

nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is raised
instead.

e void
nt_ CMD_ACCESS::CmdInterface::register Callback(
in ClientCmdl nterfaceCB clientCmdCBObj
innt_ CMD_ACCESS::RecvAsyncM ode mode);

void

nt CMD_ACCESS::CmdInterface::unregister Callback();
regi st er Cal | back binds the specified callback client-side object
reference <cl i ent CndCBbj > to this Command Interface object. This
callback will be invoked whenever a new message is received from the
server for thisinterface. Each Command Interface can bind a different
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callback object. The <nmode> parameter indicates how the received
information is transferred to the object. If <nmode> isset to

CEPI _BY_LI NE, the callback isinvoked for every received line of text
(similar tor ecvNext Li ne). If itis CEPI _BY_CHUNK, it is called for
every chunk of text received (liker ecvNext Chunk). Finaly, if itis set
to CEPI _BY_PPCOWP, the callback isinvoked for every Passport
Component description received (liker ecvNext PPConp). The callback
may be un-bound with unr egi st er Cal | back. There are two oneway
callback signatures defined inthe d i ent Cndl nt er f aceCB interface
(inthe EPI CndCal | back. i dl | DL):

Interface: C i ent Cndl nt er f aceCB
IDL file: EPI CndCal | back. i dl

oneway void
ClientCmdI nterfaceCB::notify(
innt CMD_ACCESS.:.CmdInterface cmdIfRef,
in string text,
innt_EPI_BASE::EPI_Result status)

called when the callback modeis CEPI _BY_LI NE or CEPI _BY_CHUNK,
and

oneway void
ClientCmdI nterfaceCB::notifyPPComp(
innt CMD_ACCESS.:.CmdInterface cmdIfRef,
in string componentld,
innt_CMD_ACCESS::CPIPPALttr Seq attrs,
innt_EPI_BASE::EPI_Result status)

called when the mode is CEPI _BY_PPCOVP.

The parameters are <cndl f Ref > is areference to the Command
Interface bound to the callback, <t ext > isthereceived text line or chunk
(or an empty string if not applicable), <conponent | d> isthe received
Passport component’s name or an empty string if not applicable,

<at t r s> isthe sequence of Passport component attributes (see

r ecvNext PPConp) received, and <st at us> is one of

nt _EPI _BASE: : CEPI _SUCCESS, for a successful reception,
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nt _EPI _BASE: : CEPI _ENDto indicate an end of response,
nt _EPI _BASE: : CEPI _NO CONNECTI ON, if the connectiontothe server
waslost, and nt _EPI _BASE: : CEPI _FAI LED, for other error cases.

Note that, contrary to the other EPI interfaces, the pat t er nMat ch and
pat t er nSubst i t ut e operations cannot be used in the context of this
callback to manipulate the received reply.

Example
/* cal |l back client object inplenentation */
voi d
CmdCBOhj : : not i fy(
nt _CMD_ACCESS: : Crdl nterface_ptr
cndl f Ref,
const char * text,
nt _EPI _BASE:: EPI _Result status,
CORBA: : Environnment & | T_env)

{
}

crmdl f Ref - >sendComand(“myQA”, “r72 q serv”);
cmdl f Ref - >r egi st er Cal | back( cndCBObj Ref,
nt _CMD_ACCESS: : CEPI _BY_LI NE) ;

/1 ...Process the reply text based on the status...

e« nt EPI_BASE:EPIResult res=
nt CMD_ACCESS::CmdInterface::doCommandFileg(
in string filePath,
in string dest,
in nt_CMD_ACESS::CPIAVL Seq avl,
out string output,
out long result,
in boolean bestEffort,
in boolean trace);

nt_EPI_BASE::EPIResult res =
nt CMD_ACCESS::CmdI nterface::doCommandFlow(
in string commandF ow,
in string dest,
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in nt_CMD_ACESS::CPIAVL Seq avl,

out string output,

out long result,

in boolean bestEffort,

in boolean trace);
These calls support the synchronous execution (commands and replies)
of command flows from the file identified by <f i | ePat h> or the string
identified by <commandFl ow>. A command flow isasequence of device
commands (one per line) to be executed asone. Thefileis specified asa
full path or arelative path searched for in $HOVE/ Magel | anNVB/ <fi | e
pat h>, then/ opt / Magel | anNVB/ cf g/ <fi | e pat h>, and finaly/
opt / Magel | anNVS/ | i b/ <fi |l e pat h> onthe Command servant’s
machine ($HOME refers to the home of the user the servant processis
running as, most probably the root user).

All commands are executed through the named destination (if empty --
“* --, the destination must prefix every device command in theflow). The
execution of theflow terminatesat thefirst failureunless<best Ef f or t >
isset to Tr ue. Variable substitution on each command in the flow is
supported with the attribute-value pair list specified by <avl > asthe
source of the variable name-value pairs. avl isdefined in the

EPI Cnd. i dl IDL asaCPI AVLSeq CORBA sequence of CPI AVL
structures containing the following members:

string name substitution variable name

string val ue substitution variable value

The flow may produce some output text and numerical results which are
returned as <out put > and <r esul t > respectively. The output text is
produced from the flow using the @PRI NT directive (see below). If

<t race> isset to Tr ue, the executed device commands are al so added
to the output text (with a#* prefix for plain commands and #? for
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conditional commands followed by their output and a#? END, #?
FAI LED, #* END, or #* FAl LED lineto indicate the end of the
corresponding command).

The output <r esul t > isproduced from the flow by the @GEXI T directive.

If thefile/flow execution launched because of an already active command
on the interface, annt _CPI _EXCEPTI ON: : EPI EX_BUSY exception is
raised. If the connection to the session was |ost,

nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON exception is raised
instead.

Command flows consist of alist of device commands with, optionally,
substitution variablesidentified by adollar sign‘$’. To specify aplain $,
escapeit as‘\ $'. For example, the following is a Passport command to
set the <conmi t t edl nf or mat i onRat e> of aFrameRelay DLCI (read
asoneline):

$nanme set FrUni/$fruni Dici/$dlci Sp\

conmi ttedl nfornati onRate $cir

A flow containing such aline could be executed with an attribute-value
sequence containing at least: the following pairs

{“name”, “NODERL6"}
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{“fruni”, “120"},
{H dl Ci H’ “ 2517}
{“cir”, “56000"}

Other forms of substitution variable specification include;

${ <vari abl e name>}

$! <vari abl e name>, or
${! <vari abl e nane>}

${<vari abl e nanme>: -
<default val ue>}

$%

$98%6

same as without the brackets

(strict substitution). When you usethis
variable in device commands, it does
not apply to special directives. The
command is skipped (silently not
executed) if the specified variable has
no associated value or is empty. This
formisonly availablein actual device
commands.

If the specified variable has no
associated value or is empty, the
specified default value substituted.

Thisinternal variable holds the
contents of the last executed @W TCH
command or the value of the matched
\ (\) subpattern of the last executed
@ase command.

Thisspecia internal variable holdsthe
pattern-matched contents (whole or
sub-pattern) of the last executed @ F
command (see below).
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$? This variable contains the numerical
result of the last issued macro (@Q) or
flow (@ NCLUDE/@RUN).

${<vari abl e This represents an associative array

name>[ <i ndex>] } value in the Flow language itself (not

to be mistaken by array valuesin the
scripting language). Such values can
be directly set (@ET, @EFI NE,

@ OCAL) or provided by specialized
commands (@-OREACHPP,

@sPLI TCOVP, @5PLI T). When used,
both the variable name and the index
can be substituted variables (for
example, ${array[ $i ]} inaloop
that incrementsthevalueof $i ). The!
and : - constructs apply aso to the
array entry (for example,

${array[ $i]: -0} defining 0 asthe
default value for the entry).

Command flows also support special processing directives as indicated
in the following table:
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@RI NT <string>

@GORVAT
<multi-line string...>

@END

@XI T [ <code>]

@RETURN [ <code>]

@RY [ <conmand>]

append the specified text (after variable
substitution) to the command output.

same as @RI NT but for amulti-line
piece of text.

terminatestheflow’s execution with the
specified result code. If no @XI T
directive is executed, the flow will have
itsresult code set to 0 on successor 4 if
the flow was terminated by afailed
command.

like @XI T but when invoked from an
included file (see @ NCLUDE), only
terminates the execution of that file,
returning to the calling flow/file. If used
from within amacro or included/run
flow, thereturn valueis available asthe
$? variable from the calling flow.

executes the command and ignores its
possible failure (even if

<best Ef f or t > was set to 0). If the
command is omitted, sets the current
operating mode for subsequent
commandsasif best Ef f ort had been
specified as non-true. Other modifiers
(@RACE/@ICTRACE, @ OG/@N0LO0)
may also be specified.
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@RI TI CAL [ <command>] or executesthe command and terminates

@R T [ <command>] the flow if the command fails even if
<best Ef f ort > was set to a nonzero
value. If the command is omitted, sets
the current operating mode to critical
for subsequent commands. Other
maodifiers (@ RACE/@OTRACE, @.OGF
@\NOLOG) may also be specified.

@RACE [ <command>] tracesthiscommand evenif <t r ace>is
set to 0. If the command is omitted, sets
the current operating mode to trace (as
if tracing had been enabled when the C/
C++ call was made) for subsequent
commands. Other modifiers (@rrRY/
@RI Tl CAL, @.OG@OLOG) may also
be specified.

@NOTRACE [ <command>] does not trace this command even if
-<t r ace> is set to anonzero vaue. If
the command is omitted, setsthe
current operating mode to no-trace for
the subsequent commands. Other
modifiers (@'RY/@RI Tl CAL, @ OG
@\OLOG) may also be specified.

@.0G [ <command>] logs this command aslong as alog file
has been defined
(NMSCmdQpenCommandLog or
@.OGFI LE). If thecommand isomitted,
sets the current operating mode to
logging. Other modifiers (@rry/
@RI Tl CAL, @ RACE/@CTRACE) may
also be specified.
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@NOLOG [ <conmand>]

@QOGFILE [[+]<log file
pat h>] ]

@F <var.> [==|!=
<patterns>]

or

@F <var.> <|>|<=|>=
<val ue

<comands>

[ @LSE

<commands>

o]

@END

does not log this command, even if
logging was enabled. If the command is
omitted, setsthe current operating mode
to no-logging for the subsequent
commands. Other modifiers (@rrRY/
@RI Tl CAL, @ RACE/@CTRACE) may
also be specified.

This controls command logging (see
NVSCrrd OpenCommandLog). Without
arguments, thisisequivalent to @ OG. If
the log fileisidentified, the issued
commands are logged to it from this
point on (unless modified by @NOLOG).
If the file path (on the servant’s
machine) is prefixed with the plus (+)
sign, the logs are appended to thefileif
it exists (elsethefileisoverwritten with
the new logs).

evaluates the specified variable
expressions. This command executes
thefirst command block if it findsthat it
matches one (==) or does not match any
(! =) of the patternsin the first form.
This command al so compares (numeric
or string, as appropriate), the second
form, to the specified value. Otherwise,
the command block following the
@L SE is executed, if there are any
commands. If only the variable
expression is specified, thetest is
positive if the expanded valueis not
empty. If thetest was apattern matching
one, the value of the sub-patternis
available as the $%®sinternal variable.
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@OR <var> <frome <to> executesthe command block
[ <i ncrenent >] repeatedly. In the first form, the
or command block is executed repeatedly
@R <var> IN . whileincrementing the named (<var >)
<token |ist> . . .
numerical variable in the AVL from

<conmands> o

<f ron® to <t 0> in jumps of

@END <i ncr ement > (defaultsto 1). In the

or second form, the command block is

@OR <var> KEYS executed repeatedly while iterating the
<array name> variable across the list of blank

<commands> separated tokens. You can use the

@ND variable ($<var >) in the command

block. You can terminate the loop
prematurely by calling the @REAK
command from within the command
block. Loops can be nested. The third
form allows the variable to scan the
existing indices of the named
associative array (for example, the
Passport attribute values from

@ OREACHPP).
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@-OREACHPP <var >
<Passport |ist
conmand>
<comands>

@ND

@OREACHLN <var >
<command>
<commands>

@ND

@BREAK

executes the specified Passport list
command then iterates the command
over the returned component names,
assigning its name to the named
variable and executing the command
block. You can terminate the loop
prematurely by calling the @REAK
command from within the command
block. Loops can be nested. If the
Passport command was a display one,
the extracted attribute values are a'so
available asthe entries of an associative
array of the same name as the specified
variable. They are provided in the same
way as from the

NVSCndRecvNext PPConp function. If
wild-cards are used, make sure you
specify the -notab display command
option.

executes the specified command then
iterates the command over the returned
output line by line, assigning each one
to the named variable and executing the
command block. You can terminate the
loop prematurely by calling the @REAK
command from within the command
block. Loops can be nested.

invoked from within a @-OR/

@ OREACHPP/ @OREACHLN @I LE/
@\H LDOloop construct. This
command terminatesthe enclosing loop
prematurely. In other situations, the
command acts like @GRETURN with no
return code.
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@CONTI NUE invoked from within a @O/
@ OREACHPP/ @-OREACHLN @WHI LE/
@\H LDOloop construct. This
command causes the loop to
immediately iterate to the next cycle.
Like @REAK, the following loop-code
is not executed but unlike @GBREAK, the
loop is not abandoned.

@B <t ext> This command is not supported in
templates used by the CORBA EPI
interface.
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@W TCH <t est conmand>
[ <commands>]

@CASE [ <patt erns>]
<conmmands>

[ @ASE [ <patterns>]
<conmands>

R

@END

executesthetest command and executes
the commands following the first
@CASE whose patterns match the output
of the test command (the optional
commands that follow the @w TCH
before the first @CASE are always
executed). Only one @ASE block inthe
@W TCH construct is executed.

@W TCHblocks can be nested. Patterns
are specifiedin GREPformat witha“|’
separating aternatives. If no patternis
specified, the @CASE block accepts any
output.

The @W TCH command is traced to
output, if enabled, as:

#? <test command>

<conmand output...>

#? END

(If the command could not be executed,
thelast line will be#? FAI LED
instead).

The @ASE patterns may contain one
sub expression (A (\) ), each of whose
matched value is availablein the
following code as the $%substitution
variable. The usual modifiers (@RrY/
@CRI Tl CAL, @ RACE/@NOTRACE,
@Q.OF@IOLOG) can be specified after
the @W TCH.

@W TCHVAL <val ue expr. > This construct behaves much like

@CASE [ <patt erns>]
<conmands>

[ @CASE [ <patt erns>]
<commands>

S

@END

@W TCH but instead of getting its
pattern match target value from adevice
command output, that valueis directly
specified as a parameter.
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@\l LE <var. > repeatedly executes the command bl ock
[==!=] <|>| <=[ >= aslong asthe text (same as @ F)

e <patterns/ succeeds. The loop can be broken

val ue . .

<commands> prematurely by invoking @GBREAK.

@END

@ NCLUDE <file path> the named file (on the Command

or servant’s machine) isincluded and

@RUN <file path> processed asthough its content was part

of the current flow. If thefileis
identified asarelative path, the standard
MDM search path applies (see above).
The difference between @ NCLUDE and
@RUN is that variable definitions
(@EFI NE) performed in thefile
invoked by @ NCLUDE apply to the
calling flow whereas thosein afile
invoked by @RUN are ignored upon
return._If the file cannot be read, the
flow’s execution terminates unless
best Ef f or t wassettoanonzerovalue
or the @RY prefix isused. The usual
modifiers (@RY/@CRI Tl CAL, @ RACE/
@NOTRACE, @ OG@IOLOG) can be
specified before @ NCLUDE/ @RUN.
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@MACRO <nane>
[<paraneters...>]

<code text>

@ENDVACRO

@0 0O <nmcro nane>
[ <argunents...>]

defines a new macro that can be
executed later with @O @ FDO/

@\HI LEDO. The macro can be given a
number of positional argument names
to be provided when executed (the last
specified parameter name gets all the
remaining arguments passed). These
parameter nameshavelocal scopetothe
macro (asif defined with @ OCAL). The
macro can be recursive. Just like

@ NCLUDE/@RUN, it can be terminated
by @RETURN which specifies areturn
code available as the $? variable to the
caller. Variables defined/set by the
macro have the same scope asthe caller
unless defined with @ OCAL. Macros
must be defined before they are used.
The macros themsel ves have global
scope and can be redefined.

invokes the named defined macro. The
specified arguments are assigned (local
scope to the macro) to the macro’'s
parameter names -- the name gets the
left over arguments). The @GRETURNed
valuefromthemacroisavailableasthe
$? internal variable.

The usual modifiers (@RY/

@RI TI CAL, @ RACE/@IOTRACE,
@.OF@IOLOG) can be specified before
@o.
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@ FDO <mmcr o nanme>
[ <argurments. .. >]
<command>

[ @ELSE
<commands>

]
@ND

@WH LEDO <macro nanme>
[ <arguments. .. >]
<commands>

@ND

@EFI NE <nanme> <val ue>

merges the functionality of the @ F and
@0 constructs. Executes the macro as
for @O then performs either the first
command block if themacroreturnsa 0
result, else performs the second
(@LSE) command block if any. The
usual modifiers (@RY/@CRI Tl CAL,

@ RACE/@\OTRACE, @ OG/@0LOG)
can be specified after the @ FDO.

merges the functionality of the @I LE
and @0 constructs. Repeatedly
executes the macro as for @O then the
command block as long as the macro
returnsa O result. The usual modifiers
(@rRY/@CRI TI CAL, @RACE/
@NOTRACE, @ OG@\OLOG) can be
specified after the @\HI LEDO. Aswith
@\HI LE, the loop can be broken with
@BREAK invoked in the command block.

defines or redefines a variable name.
Thenew valueisavailableinthe current
command block and the blocks it
invokes, notably for included files. For
example, if a @EFI NEisinvoked ina
@CASE block, the modified value
applies to the commands in that block
but not in the commands that follow the
@W TCH construct for that @CASE.
Similarly, @EFI NEs used in included
files have no effect on the calling
command block.
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@INDEFI NE <nane>

@.CCAL <name> [ <val ue>]

@BET <nane> <val uel>

B I R R I

<val ue2>]

Contrary to @EFI NE, @BET, and

@ OCAL, undefines the named variable.
All matching associative array values
are also undefined. To undefineasingle
entry in the array, specify its full name
(for example, @QINDEFI NE

<arr ay>[ <i ndex>]).

Like @EFI NE but the new variable has
local scope (it will not replace nor exist
in the caller’'s scope, for example when
used from within a macro or included
flow). Theloca scope also appliesto
associative arrays by that name. Thisis
useful when defining macros that need
variables for which you do not want to
override existing values.

similar to @EFI NE, but this command
sets the variable to the result of the
numerical expression (+,-,*,/, %--
remainder). The ~ operator performs a
pattern match using the second value as
a GREP style pattern list (| separated).
Thevariableis set to the matching
portion or to nothing. If the pattern
containsal\ (\) delineated sub-pattern,
the matching sub-pattern is used as the
new value. If only the name and first
valueis specified, this has the same
effect as @EFI NE.
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@BPLI T[ (<separators>)] Thiscreates atoken of the specified
<array name>  gring. Theindividual tokens are
<string> assigned to indexed elements of the

named associative array (starting at 1).
The actual variable'svalue isthe
number of resulting tokens. By default,
tokens are done on blanks.
Alternatively, the separator characters
can be provided between brackets. For
example, the following will print the
individual applicationsin a Passport
AVL, one per line:
@PLI T(, \t\n) app $avl
@OR i 1 $app

@RINT ${app[ $i]}
@END
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@5PLI TCOWP <array name> analyzes the specified component ID
<conponent | D> and provides the results in the named

@A T <nb seconds>

associative array. The following
(examples are based on the component
EM/TOTO LP/2 Ds1/0.
$<array> the component ID in
API format (EM
TOTO LP2DS10)
H<array>[_MOD]}
the module name
(TOTO)
${<array>[_SUB]}
the subcomponent
portion (minus first
level) (LP/2 DS1/0)
${<array>[_PAR]}
the parent subcomp
portion (minus last
level) (EM/TOTO
LP/2)
${<array>[<category>]}
the relative instance
value for that level
(EM -> TOTO,
LP->2,DS1->0)

blocking wait for the specified number
of seconds.
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@SK <nane> These commands are not supported in

[E:1]:9 templates used by the CORBA EPI
[/validation interface.
patterns/]

[ =<defaul t val ue>]

<pronpt string>
@CASK <nane>

[:E:1]:9]

[/validation
patterns/]

[ =<defaul t val ue>]

<pronpt string>

# <conmment > comment line.

<devi ce command> actual devicecommand, optionally with
embedded variables ($ prefix) invoked
after substitution. If the command fails,
the flow execution terminates
(<best Ef f ort > set to 0 or @RY
prefix).
The command is traced to output, if
enabled, as:
#* <devi ce command>
<command output...>
#* END
(thelast linewill be#* FAI LEDinstead
if the command indicated an error).

Note: Notethat @RY, @RI Tl CAL, @RACE, and @NOTRACE can be
combined. They can also be used with the @ NCLUDE directive. Also, the
command specified with @W TCH can also start with @GrRACE or
@NOTRACE.

Example
Assuming afile (exanp. t npl assumed to bein/ opt / Magel | anNVS/
cf g) containing:
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# Frame Rel ay QCS exanpl e
@W TCH $nanme | Fruni/$fruni D ci/$dlci
@CASE f ai | ed| ERROR
@RI NT $nanme FrUni/ $fruni D ci/$dlci does not exist!
@EXIT 1
@CASE
$nanme set FrUni/$fruni Dici/$dlci Sp cir $cir
$name set FrUni/$fruni Dici/$dlci Sp bc $bc
$nane set FrUni/$fruni Dici/$dlci Sp be $be
@F $lm
$nane set FrUni/$fruni Lm procedures $l m
$name set FrUni/$fruni Lm side $Iniside
@ND
@ND

This flow can be executed from a CORBA EPI client with:

CORBA: : Long result;
CORBA: : String_var output;
nt _CMD_ACCESS: : CPl AVLSeq avl ;
avl .l engt h(4);
avl [0] . nane = CORBA::string_dup(“nane”);
avl [0] . val ue = CORBA: : string_dup(“NODERL6") ;
avl [1] . nane = CORBA: :string_dup(“fruni”);
avl[1] . value = CORBA: :string_dup(“120”);
avl[2].name = CORBA: :string _dup(“dlci”);
avl[2].value = CORBA: :string_dup(“25");
avl [ 3].nane = CORBA: :string_dup(“cir”);
avl [ 3].value = CORBA: :string_dup(“56000");
if ( cmdl f Ref - >doCommandFi | e( “exanp.tnpl”, “*", avl,
out put, result,
Fal se, Fal se)
I = nt _EPI _BASE: : CEPI _SUCCESS ) {
fprint(“Failed (%)!!!'\n%\n", result,
(char *) out put) ;
exit(1)
}

If, instead, the contents of the file above is stored in atext buffer (for
example, f | owst ri ng), the flow can then be executed with:

CORBA: : Long result;
CORBA: : String_var output;
nt _CMD_ACESS: : CPl AVLSeq avl ;
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avl . I engt h(4);
avl [0] . nane = CORBA::string_dup(“nane”);
avl [0].value = CORBA: :string_dup(“NODERL6");
avl[1] . name = CORBA: :string _dup(“fruni”);
avl[1] . value = CORBA: :string_dup(“120");
avl [ 2] .nane = CORBA::string_dup(“dlci”);
avl [ 2] .value = CORBA: :string_dup(“25”);
avl [3].nane = CORBA: :string_dup(“cir”);
avl [3].value = CORBA: :string_dup(“56000");
if ( crmdlfRef->doCommandFl owm “*”, flowString, avl,
out put, result,
Fal se, Fal se)
== nt _EPI _BASE: : CEPI _SUCCESS ) {
fprint(“Failed (%)!!!'\n%\n", result,
(char *) out put) ;
exit(1)
}

Example
The following are small examples of flow code usage:

# determne the Passport version and save it
# for later use
@W TCH $nane d software avl
@CASE base_\([" ,1*\)
# $%contains the last \(\) match (the base version)
@PRI NT Passport version : $%
@EFI NE ppversion $%
# set variables accordingly (Tm subconponent
# introduced?)
@F $ppversion == CA *|CB.*
@EFINE tm Tm
@ELSE
@EFI NE t m
@END
@END

# use the variable defined above and set the

# pl paraneter to a default value if not set

$name set Atm f/$atm Vcc/ $vpci Ved $tmtxTdp 1\
${ pl: - 64000}
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# create multiple DS1 channels with @OR

@OR chan 0 24
$nanme add Lp/ $l p DS1/ $ds1l Chan/ $chan
$nanme Lp/ $l p DS1/ $ds1l Chan/ $chan tineslots $chan
# run a secondary flowto create a FrUni
# for each channel (the flow has access to
# the current AVL including the $chan vari abl e)
@RUN addFr Uni

@END

Test Mode
Test mode is not supported by the CORBA EPI Command Access

interface. If you need to test your templates, use one of the scripting
language EPIs to develop the template which can then be used (no test)
by the CORBA EPI.

Sample CORBA EPI client programs

This section provides an example of use of the CORBA EPI interface from a
C++ client.

Alarm Logger C++ EPI example
The following program uses the CORBA EPI API interface from C++ to log
received alarmsto file. More specifically, this example shows how to use the
asynchronous callback capabilities from a single CORBA process. This
exampleis available in the Preside Multiservice Data Manager (MDM) load
in/ opt/ Magel | anNVS/ cf g/ macr os/ nns/ sr c/
Al ar nLogger Cor ba. cxx.

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <uni std. h>

#i ncl ude <fstream h>

#i ncl ude <string. h>

#i ncl ude <tine. h>

#i ncl ude <Nam ngServi ce. hh>

/1 I'nclude CORBA generated stubs
#i ncl ude <EPI APl . hxx>
#i ncl ude <EPI API Cal | back. hxx>
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// inplement the APl Call back Interface object
// defined in the CORBA EPl |DLs
class APl C i ent CBI npl
public virtual dientAPlInterfaceCBBOAl npl

{
public:

API C i ent CBI npl () ;

virtual ~API dientCBInpl();

virtual void
noti fy(nt_APlI _ACCESS:: GenAPl _ptr api,
nt APl _ACCESS: : GenAPI _Recor dType
api Recor dType,
const nt _API _ACCESS: : GenAPI Fi el dSeg&
api Fi el dSeq,
nt _EPI _BASE:: EPlI _Result status,
CORBA: : Environnent & T_env =
CORBA: : | T_chooseDef aul t Env());

virtual void
noti fyAl arm (nt _APl _ACCESS: : GVDRAPI _ptr gndrapi,
nt APl _ACCESS: : GenAPI _Recor dType r Type,

const nt _API _ACCESS: : GVDRAPI : : GVDRAPI _Al ar m&

al arm
const char * formattedAl arm
const nt _API _ACCESS: : GenAPI Fi el dSeq&
api Fi el dSeq,
nt _EPI _BASE:: EPlI _Result status,
CORBA: : Environnent & T_env =
CORBA: : | T_chooseDef aul t Env());
s

#def i ne APl SERVERNAME “0: nt Api AccessSvr”
#defi ne FI RSTROOTNAME ( const char*)” nt EPI”
#def i ne SECONDROOTNAME ( const char *) " nt Api Access”

#def i ne SERVERNAME (const char*) " nt Api AccessSvr
CORBA: : ORB_var orb;
CORBA: : vj ect _var obj ;

CosNami ng: : Nam ngCont ext _var root Cont ext ;

nt APl _ACCESS: : APl Servant _var api Servant Var;
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nt _API _ACCESS: : GVDRAPI _var gmdr API Var ;

// log output control

int count = O;
of streamout Fi | g;
int maxCount = 500;

char * froot = “/opt/Magel | anNVS/ dat a/ Al ar mLog” ;
char * host Nane;
char * alternate = NULL;

// Uilities to track errors
voi d
print CPl Excepti on(nt_CPl _EXCEPTI ON: : CPl Excepti on& ex)
{
switch (ex.exceptType) {
case nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON\:
cerr << “EPI EX_NO_CONNECTI ON’;
br eak;
case nt _CPl _EXCEPTI ON: : EPI EX_BUSY:
cerr << “EPI EX_BUSY";
br eak;
case
nt _CPl _EXCEPTI ON: : CPl _CLT_CALLBACK OBJ_NOT_VALI D:
cerr << “CPl _CLT_CALLBACK OBJ_NOT_VALID';
br eak;
case nt_CPlI _EXCEPTI ON: : CPI _SERVER_ERROR:
cerr << “CPl _SERVER ERROR’;

br eak;
}
cerr << “* " << ex.exceptMessage << end!;
exit(1);
}
voi d
pri nt CORBAExcept i on( CORBA: : Syst enExcept i on& ex)
{
cerr << “CORBA:: SystenkException” << ex << end/;
exit(1);
}
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voi d

pri nt UnknownExcepti on()

{
cerr << “unknown exception” << endl;
exit(1);

/1 this function sinply (re)opens a log file to
/1 spool further alarnms
voi d
openCQut Fi |l e(char * froot)
{
char tnane[ 16];
char fname[ 256];
time_t t = time( NULL);
struct tm* ts = |localtine(&);

if (outFile)
outFile.close();

/1 put a tine-stanp in the spool file nane
strftinme(tname, 15, “%9mbd- %BAWE", ts);
sprintf(fname, “%%.10g”, froot, tnane);

out Fi | e. open(fnane);
if (outFile == NULL)
exit(1);

voi d
usage()
{
cerr << “al arm ogger <bind <hostnanme> |
nameSer vi ce> [ <al t er nat e> <maxCount > <fil eroot>]"”
<< endl;
exit(1);
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APl Cl i ent CBI npl : : API Cl'i ent CBI npl ()
{ /! nothing needed for now

}

API Cl i ent CBI npl : : ~API Cl i ent CBI npl ()
{ /! nothing needed for now

}

voi d
APl Cl i ent CBI npl : : noti fy(

nt APl _ACCESS: : GenAPI _ptr api,

nt APl _ACCESS: : GenAPI _Recor dType r Type,

const nt _API _ACCESS: : GenAPI Fi el dSeg&
api Fi el dSeq,

nt _EPI _BASE:: EPlI _Result status,

CORBA: : Envi ronnent & T_env)

{ I/ not used in this program

}

// this callback nethod receives al arns from
// the APl server. It logs themto a file.
voi d

APl Cl i ent CBI npl : : noti fyAl arn(

nt APl _ACCESS: : GVDRAPI _ptr gndrapi,

nt APl _ACCESS: : GenAPI _Recor dType r Type,

const nt _API _ACCESS: : GVDRAPI : : GVDRAPI _Al ar m&
al arm

const char * formattedAl arm

const nt_API _ACCESS: : GenAPI Fi el dSeg&
api Fi el dSeq,

nt _EPI _BASE:: EPI _Result status,

CORBA: : Envi ronnment & T_env)

I/ if we reached the maximumfor a file,
/1 open up anot her one.
if (++count > maxCount) {

openCQut Fi | e(froot);

count = O;

}

/1 print the alarm preceeded by its key
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/1 fields and its length
outFile << (alarm conpld

? (const char*)alarmconpld : “-")
<< endl;
outFile << (alarmtine
? (const char*)alarmtime : “-")
<< endl

outFile << alarmseverity << endl;
outFile << alarmevent << endl;
outFile << (al arm faultCode
? (const char*)alarmfaultCode : “-")
<< endl;
outFile << strlen(formattedAlarm << * °
<< formattedAl arm << endl;

/1 binds to the CORBA EPI Fault Servant using
/1 Orbix bind

voi d

bi nd()

{

try {
api Servant Var =

nt _API _ACCESS: : APl Servant : : _bi nd(
APl SERVERNAME, host Nane) ;
if (CORBA::is_nil(apiServantVar)) {
cerr << “Failed to bind to server” << endl;
exit(1);
}

cout << “bind to “ << APl SERVERNAME
<< * on “ << hostNane << end/;
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}
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/1 binds to the CORBA EPI Fault Servant using
/1 CCS Nam ng Service

voi d

nanmeSer vi ce()

{

cout << “naneService() “ << endl;

/1 locate nanmi ng service object
CORBA: : Quj ect _var nam ngServi ce;
CosNam ng: : Nam ngCont ext _var nam ngServi ceLookup;

/1 locate nanming service
try {
nam ngServi ce =
CORBA: : Orbi x. resol ve_initial _references(
“NaneService”);
} catch(...) |
cerr << “Exception thrown on
resolve_initial _reference of Naming Service”

<< endl;
exit(1l);;
}
if (CORBA::is_nil(nam ngService)) {
cerr << “Nami ngService object is null” << endl;
exit(1);

}

[/l attenpt to narrow
try {
nam ngSer vi ceLookup =
CosNam ng: : Nam ngCont ext: . _narrow
nam ngServi ce) ;
} catch(...) |
cerr << “Exception thrown on narrow to
CosNami ng: : Nam ngCont ext”
<< endl;
exit(1);
}

if (CORBA::is_nil(nam ngServiceLookup)) {
cerr << “CosNani ng: : Nam ngCont ext after narrow
is invalid”
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<< endl;
exit(1);
}

/1 locate the servant object
CosNam ng: : Nane_var nanme = new CosNami ng: : Nane,

name- >/ engt h( 3) ;

name[0]./id = FlI RSTROOTNAME;
name[ 0] . ki nd = (const char *)"";
name[1].id = SECONDROOTNAME;
name[ 1] . kind = (const char *)"";
name[ 2] .id = SERVERNAME;

(const char *)"";

name[ 2] . ki nd

try {
CORBA: : Quj ect _var object =
nam ngSer vi ceLookup- >resol ve( nane) ;

if ('CORBA::is_nil(object)) {
api Servant Var =
nt APl _ACCESS: : APl Servant:: _narrow
obj ect);
if (CORBA::is_nil(apiServantVar)) {
cerr << “After narrow servant object
is null”
<< endl;
exit(1);
}
} else{
cerr << “Null object returned fromresol ve
nt APl _ACCESS: : api Servant”
<< endl;
exit(1);
}
} catch (...) {
cerr << “Catching some exception on call to
resol ve nt _APlI _ACCESS: : api Servant”
<< endl;
exit(1);
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// the main routine itself

i nt

mai n(int argc,

{

// Initialize CORBA interface
CORBA: : ORB_var orb =

char ** argv)

CORBA: : ORB_i ni t(argc, argv, " Orbi x");

/'l extract hostnane,
/1 name root fromthe command |ine argunents

(argc > 6) ) {

if ( (argc < 2) ||
usage() ;

}

if (!strcasecnp(argv[1],
if (argc == 6) {

host Nane
alternate
max Count
froot

} else if (argc

host Nare
} else {
usage();

}

al ternate,

argv[2];
argv[ 3];

the max and file

“bind")) {

atoi (argv[4]);

argv[ 5] ;

argv[2];

3) {

/1 use bind to get the CORBA object reference

bi nd();

} else if (!strcasecnp(argv[1],
if (argc == 5) {

alternate
max Count
froot

} else if (argc
/] use default value for alternate,

// maxCount and froot

} else {
usage() ;

}

argv[2];
= atoi(argv[3]);
argv[4];

2) {

“nameService”)) {

/1 use NanmeService to get the CORBA object

/1 reference
naneServi ce();
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} else {
usage();

}

/1 Initialize, Connect, and Register the
/1 Alarnm&Status APl Interface (service selected).
/1 (Dont’ bother with error checking yet.)
if (CORBA::is_nil(apiServantVar)) {
exit(1);
} else {
try {
gmdr APl Var = api Ser vant Var
- >creat eAl ar nSt at usAPI (
nt _API _ACCESS: : GENAPI _GVDR DI CT) ;

} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);

} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);

} catch (...) {
pri nt UnknownException();

}

}

if (CORBA::is_nil(gmdrAPIVar)) {
exit(1);

} else {
try {

gmdr API Var - >connect (
nt _API _ACCESS: : GenAPI : : CEPI GenAPI _GVDR_SERVI CE,
host Nare) ;

} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);

} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);

} catch (...) {
pri nt UnknownException();

}
}

try {
grdr API Var - >r egi st er API (“ Al ar m_Logger ",

NULL, NULL);
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} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Excepti on(ex);

} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);

} catch (...) {
pri nt UnknownException();

}

/] create an alarmsieve and ask for all attributes
nt _EPI _BASE:: EPI _Result result;
CORBA: : Long si evel d;

try {
result = gndr APl Var - >cr eat eAl arnSi eve(1, NULL,

sieveld);
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);
} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}

if ( result !'= nt_EPI_BASE:: CEPI _SUCCESS ) {
/1 no sieve (no connection?), then nothing to
/1 do.
exit(1);

}

/1 open the first spooling file
openQut Fi | e(froot);

I/l register this process as a servant (as it
/1 supports the target call back object)

try {

CORBA: : Orbi x. i npl _i s_ready(“mnmyAl ar n_Logger Srv”,
0); [// set server name
} catch (CORBA:: SystenException& se) {
cerr << “CORBA:: Syst enException” << end!
<< se << endl;
} catch (...) {
cerr << “Caught unknown exception while
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| aunchi ng server.”
<< endl;

}

/1 instantiate the call back target object
ClientAPlInterfaceCB ptr api CBPtr =
new APl O ient CBI npl ();

Il register the target call back object with the
/1 APl interface (ask for alarns in full display
/1 format)
try {
gmdr API Var - >r egi st er Al ar nCal | back(api CBPt r,
nt _API _ACCESS: : GVDRAPI : : CEPI _ALARM FULL_FORVAT) ;
} catch (nt_CPl_EXCEPTI ON: : CPl Exception& ex) {
pri nt CPl Excepti on(ex);
} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}

/1 1oop forever processing notifications to the
/1 target object

try {

CORBA: : Orbi x. i npl _i s_ready(“mnmyAl ar mLogger Srv”,
CORBA: : ORB: : | NFI NI TE_TI MEQUT) ;
} catch (CORBA: : SystenException& se) {
cerr << “CORBA:: Syst enException” << end/
<< se << endl;
} catch (...) {
cerr << “Caught unknown exception while
| aunchi ng server.”
<< endl;

}

Using the Sun C++ SparcCompiler (6.1/5.2) and the precompiled version of
the IDL stubs, the program was compiled with the following command line:
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/opt/ SUW8pro/ bin/ CC -qoption |d -znodefs
- feat ures=no%onststrings \
-1ibrary=i ostream\
-0 Al arnlogger Corba \
-1/ opt/ Magel | anNVS/ i b/ i dl /cpl usplus \
-1 $ORBI XHOVE/ i ncl ude \
/ opt / Magel | anNMVS/ cf g/ macr os/ \
nns/ src/ Al ar mLogger Cor ba. cxx \
-L/ opt/ Magel l anNMS/ Iib -R /opt/ Magel |l anNVS/ 1ib \
-1EPI Public -/epistub \
-L $ORBI XHOWE/1i b - REORBI XHOVE/ | i b \
-lorbix -11Ttls -11Tns \
- L/ usr/openwi n/incl ude/ X11 \
-R /usr/openw n/include/ X11 \
-IXt -1X11

You may need to recompilethe stubsfor your own use and language using the
source IDLsfound in / opt/ Magel | anNVS/ 1i b/idl /.

Passport Card inventory C++ EPI example
The following program uses the CORBA EPI command interface from C++
to produce a card inventory of a specified Passport node. This exampleis
availableinthe MDM load in/ opt / Magel | anNVS/ cf g/ macr os/ nns/
sr ¢/ PPCar dl nvCor ba. cxx.

#i ncl ude <i ostream h>
#i ncl ude <i omani p. h>
#i ncl ude <stdlib. h>
#i ncl ude <uni std. h>
#i ncl ude <string. h>
#i ncl ude <stdio. h>

#i ncl ude <string>

// Include CORBA stuff
#i ncl ude <Nam ngServi ce. hh>

// Include CORBA EPlI generated stubs
#i ncl ude "EPI Base. hxx”
#i ncl ude “EPI Ord. hxx”
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#def i ne CVMDSERVERNAME “0: nt CndAccessSvr”
#def i ne FI RSTROOTNAME (const char*)” nt EPl”
#def i ne SECONDROOTNAME (const char *)” nt ChmdAccess”

#def i ne SERVERNAME (const char*)” nt ChndAccessSvr”
CORBA: : ORB_var or b;
CORBA: : Quj ect _var obj ;

CosNam ng: : Nam ngCont ext _var root Cont ext ;

nt _CVMD_ACCESS: : CdSer vant _var cndSer vant Var ;
nt _CMD_ACCESS: : CdSessi on_var cndSessi onVar ;
nt _CMD_ACCESS: : Cmdl nt erface_var cndl nterfaceVar;

char* host Nane;
char* group;
char* nod;

// UWUilties to track errors
voi d
pri nt CPl Excepti on(nt _CPl _EXCEPTI ON: : CPl Excepti on& ex)
{
cerr << “nt_CMD_ACCESS: : CPl Exception “;
switch (ex.exceptType) {
case nt _CPl _EXCEPTI ON: : EPI EX_NO_CONNECTI ON:
cerr << “EPI EX_NO_CONNECTI ON';
br eak;
case nt _CPl _EXCEPTI ON: : EPI EX_BUSY:
cerr << “EPI EX_BUSY";
break;
case
nt _CPlI _EXCEPTI ON: : CPI _CLT_CALLBACK_OBJ_NOT_VALI Dt
cerr << “CPl _CLT_CALLBACK_OBJ_NOT_VALID';
break;
case nt_CPl _EXCEPTI ON: : CPl _SERVER ERROR:
cerr << “CPl _SERVER ERROR’;
br eak;

}

cerr <<
exit(1);

[T

<< ex.except Message << end/;
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voi d

pri nt CORBAExcept i on( CORBA: : Syst enExcept i on& ex)

{
cerr << “CORBA:: Syst enException” << ex << endl;
exit(1);

}

voi d

pri nt UnknownExcepti on()

{
cerr << “unknown exception” << end!;
exit(1);

}

/1 binds to the CORBA EPI Conmand Servant using
/1 Orbix bind

voi d

bi nd()

{

cout << “bind() “ << hostNane << end/;

try {
cndServant Var =

nt _CVD_ACCESS: : CmdSer vant : : _bi nd(
CVDSERVERNAME, host Nane) ;
if (CORBA::is_nil(cmdServantVar)) {

cerr << “Failed to bind to server”
<< endl;
exit(1);
}

cout << “bind to “ << CVDSERVERNAME
<< * on * << hostNane << end/;
} catch (nt_CPlI _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
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pri nt UnknownException();

/1 binds to the CORBA EPI Conmand Servant using
/1 CO8 Nami ng Service

voi d

nanmeSer vi ce()

{

cout << “naneService() “ << endl;

/1 locate nanming service object
CORBA: : Qvj ect _var nam ngServi ce;
CosNam ng: : Nam ngCont ext _var nam ngServi ceLookup;

/1 locate nanming service
try {
nam ngService =
CORBA: : Orbi x. resol ve_initial _references(
“ NaneService”);
} catch(...) {
cerr << “Exception thrown on
resolve_initial _reference of Naming Service”

<< endl;
exit(1);
}
if (CORBA::is_nil(nam ngService)) {
cerr << “Nanmi ngService object is null” << endl;
exit(1);
}
/] attenpt to narrow
try {

nam ngSer vi ceLookup =

CosNam ng: : Nam ngCont ext :: _narrow
nam ngServi ce) ;
} catch(...) {
cerr << “Exception thrown on narrow to
CosNami ng: : Nam ngCont ext”

<< endl;

exit(1);
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if (CORBA::is_nil(nam ngServiceLookup)) {

cerr << “CosNami ng: : Nam ngCont ext after narrow
is invalid”
<< endl;

exit(1);
}
/1 locate the servant object
CosNam ng: : Nane_var nanme = new CosNami ng: : Nane,
name- >/ engt h( 3) ;

name[0].id = Fl RSTROOTNAME;
name[ 0] . ki nd = (const char *)"";
name[1].id = SECONDROOTNAME;
name[ 1] . kind = (const char *)"";
name[ 2] .id = SERVERNAME;

name[ 2] . kind = (const char *)"";

try {
CORBA: : Quj ect _var object =
nam ngSer vi ceLookup- >resol ve( nane) ;
if (!CORBA::is_nil(object)) {
cnmdServant Var =
nt _CVD_ACCESS: : CndSer vant : : _narrow(
obj ect);
if (CORBA::is_nil(cmdServantVar)) {
cerr << “After narrow servant object
is null”
<< endl;
exit(1);
}
} else {
cerr << “Null object returned fromresol ve
nt _CMD_ACCESS: : CndSer vant”
<< endl;
exit(1);
}
} catch (...) {
cerr << “Catching some exception on call to
resol ve nt _CMD_ACCESS: : CdSer vant ”
<< endl;
exit(1);
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// main function

i nt

mai n(int argc, char ** argv) {
/1 Initialize CORBA interface
CORBA: : ORB_var orb
CORBA: : ORB_i ni t(argc, argv,” Orbix");

/1 Parse argunents
if ( (argc < 4) || (argc >5) ) {
cerr << “ppcardrepclient bind

<host nanme>| naneSer vi ce <group> <passport>"
<< endl;
exit(1);
}

if (!strenp(argv[l1l], “bind") && (argc == 5)) {
host Name = argv|[2];

group = argv[ 3];
nod = argv[4];
/1 use bind to get the CORBA object reference
bi nd();
} elseif (!'strcnp(argv[ 1], “naneService”)

&& (argc == 4)) {
group = argv[2];
nod = argv[3];
/1 use NameService to get the CORBA
/1 object reference
nameSer vi ce() ;
} else {
cerr << “ppcardrepclient bind
<host nane>| naneSer vi ce <group> <passport >"

<< endl;
exit(1);
}
/'l create a session
try {
cndSessi onVar = cndSer vant Var - >cr eat eSessi on(
“mySession”, ““, “");

} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Excepti on(ex);
} catch (CORBA:: Syst enExcepti on& ex)
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pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}
/!l create a command interface
try {

cmdl nterfacevVar =
cndSessi onVar - >creat eCndl nterface();
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Exception(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}
/! sendConnect to the node
try {

i f ( cmdl nteraceVar->sendConnect (
nt _CMVD_ACCESS: : CEPI CVD_PP_GROUP_RQUTE,
group, “systent, “robocop”) !=
nt _EPI _BASE: : CEPI _SUCCESS ) {
cerr << “SendConnect failed “ << endl;
exit(1);
}
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) ({
print CPl Excepti on(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}

/1 get sendConnect result
CORBA: : String_var output;

try {
if ( crmdlnterfaceVar->recvFul | Repl y(out put)

= nt_EPI_BASE: : CEPI _SUCCESS )
{
cerr << “\n*** Failed to connect to the
node”
<< endl;
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exit(1);
}
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);
} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}

/1 print the title
cout << “\n Passport Card Inventory\n”

K M e e e e e o e e e e e e e e e eeaa o
--\
_____________________________ \n”

<< “Node Card Type \
I nserted Serial # Firm Rev. LP\ n”

[ e e e ea oo - \

<< endl

/1 Get the nunber of slots fromthe shel f conponent.
char crmdl i ne[ 256] ;

int nunberOSlots = 16;

sprintf(cmdline, “% d shelf nunberCf Slots”, nod);

try {
if ( crdlnterfaceVar->sendConmand( gr oup,
cmdline) I'=
nt _EPI _BASE: : CEPI _SUCCESS ) {
cerr << “SendConmand (nbslots) failed”
<< endl;
exit(1);
}

} catch (nt_CPlI _EXCEPTI ON: : CPl Excepti on& ex) {
pri nt CPl Excepti on(ex);

} catch (CORBA: : SystenException& ex) {
pri nt CORBAExcepti on(ex);

} catch (...) {
pri nt UnknownException();

}
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nt _CVD_ACESS: : CPl AVLSeq* avl = NULL;

CORBA: : String_var conpl d;
CORBA: : Long forever =
nt _EPI _BASE: : CEPI _TI MEQUT_FOREVER;
CORBA: : Bool ean ski p;
try {

if ( cmdlnterfaceVar->recvNext PPConp(avl,
conpld, forever)
== nt_EPI _BASE: : CEPl _SUCCESS ) {

int i;
for (i =0; i <avl->length(); i++) {
if (strcasecnp((*avl)[i].namne,
“number Of Sl ot s*) == 0) {
number Of Sl ot s =
atoi ((*avl)[i].value);
br eak;
}
}
}
del ete avl;
cout << “nunberfSlots is “ << number Slots
<< endl;

cmdl nt er f aceVar - >ski pRest O Repl y(ski p);
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Excepti on(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();
}

/'l Cet the needed attributes fromall card
/1 conponents.

char card[ 64];

char cardType[ 64];

char insertedCardType[ 64];

char seri al Nunber [ 64] ;

char activeFi r mwar eVer si on[ 64] ;

char currentLp[64];
cardType[ 0]

i nsertedCardType[ 0]

‘\01;
‘\01;
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sprintf(cmdline, “% d -notab shelf card/*
cardType, i nsert edCar dType, seri al Nunber, acti veFi r mar e
Version, currentLP’, nod);

try {
if ( cmdlnterfaceVar->sendConmand( gr oup,
cmdline) I'=
nt _EPI _BASE:: CEPI _SUCCESS ) {
cerr << “SendCommand c¢ (card info) failed”
<< endl;
exit(1);
}

} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Excepti on(ex);

} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);

} catch (...) {
pri nt UnknownException();

}

try {
while ( cmdl nterfaceVar->recvNext PPConp(avl,
conpld, forever)
== nt _EPI _BASE: : CEPI _SUCCESS ) ({

/1 If this is the name of a card (either

/1 the first or another one in the list).

i nt cardnb;

if ( sscanf(conpld, "Shelf Card/ %",
&cardnb) == 1) {

if ( ( cardType[0] !'= “\0" )
&& ( insertedCardType[ 0]
I=\0" )
&& ( (strcasecnp(cardType,
“none”) != 0)
|| (strcasecnp(
i nsertedCardType,

“none”) '=0) ) ) {
/1 Print the info on the
/1 precedi ng card.
cout << setiosflags(ios::|left)
<< setw(12) << nod
<< setw(4) << card
<< setw(12) << cardType
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<< setw(12)
<< insertedCardType
<< setw14)
<< seri al Nurmber
<< setw 14)
<< activeFi r nwar eVer si on
<< setw(0) << currentlLp
<< endl;
cardType[ 0] ='\0";
i nsertedCardType[ 0] ‘N0’ ;

}

/1 stop if we’ve reached the maxi num
if ( cardnb > nunmberOf Slots )

br eak;
}
/'l extract the card attributes
int i;
for (i =0; i <avl->length(); i++) {
if ( strcasecnp((*avl)[i].nane,
“cardType”) == 0)
strcpy(cardType,
(*avl)[i].value);
else if ( strcasecnp((*avl)[i]. nane,
“insertedCardType”) == 0 )
strcepy(insertedCardType,
(*avl)[i].value);
else if ( strcasecnp((*avl)[i].nane,
“acti veFi r mvar eVer si on”)
== 0)
strcpy(activeFi rmnar eVer si on,
(*avl)[i].value);
else if ( strcasecnp((*avl)[i]. nane,
“serial Nunber”) == 0)
strcpy(seri al Nunber,
(*avl)[i].value);
else if ( strcasecnp((*avl)[i]. nane,
“currentLp”) == 0)
strcpy(currentlLp,
(*avl)[i].value);
}
} /1l while
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// Print the last card’'s information if

/1 required.

if ( ( cardType[ 0] = "\0" )
&& ( insertedCardType[0] !'= “\0" )
&& ( (strcasecnp(cardType,

“none”) !'= 0)
|| (strcasecnp(insertedCardType,
“none”) !'=0) ) ) {
cout << setiosflags(ios::left)
<< setw(12) << nod
<< setw(4) << card
<< setw(12) << cardType
<< setw(12) << insertedCardType
<< setw(14) << serial Nunber
<< setw14) << activeFirnwareVersion
<< setw(0) << currentlLp
<< endl;
}
} catch (nt_CPl _EXCEPTI ON: : CPl Exception& ex) {
print CPl Excepti on(ex);
} catch (CORBA:: Systenkxception& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}
/1 sendD sconnect
try {

if ( cmdlnterfaceVar
->sendDi sconnect ( gr oup)
= nt _EPI _BASE: : CEPI _SUCCESS ) {
cerr << “SendDi sconnect failed *“
<< endl!;
exit(1);
}
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Exception(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}
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try {
if ( cmdlnterfaceVar

->recvFul | Repl y(out put)
= nt_EPI _BASE: : CEPI _SUCCESS ) {
cerr << “\'n*** Failed to di sconnect to the
node”
<< endl;
exit(1);
}
} catch (nt_CPl _EXCEPTI ON: : CPl Excepti on& ex) {
print CPl Exception(ex);
} catch (CORBA:: SystenException& ex) {
pri nt CORBAExcepti on(ex);
} catch (...) {
pri nt UnknownException();

}

/1 clean up

try {
cmdl nterfaceVar - >renove();
cnmdSessi onVar - >r enove() ;
crmdSer vant Var - >r enove() ;

} catch (CORBA:: SystenException& ex) {
print CPl Excepti on(ex);

} catch (...) {
pri nt UnknownException();

}
exi t(0);

Using the Sun C++ SparcCompiler (6.1/5.2) and the precompiled version of
the IDL stubs, the program was compiled with the following command line:

/opt/SUWépro/ bin/ CC -qoption |d -znodefs
- feat ures=no%onststrings \
-library=i ostream\
-0 PPCardl nvCorba \
-1/ opt/ Magel | anNMS/ i b/idl/cplusplus \
-1 $ORBI XHOVE/ i ncl ude \
[ opt / Magel | anNMS/ cf g/ macr os/\
nms/ sr ¢/ PPCar dl nvCor ba. cxx \
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-L/ opt/ Magel l anNMS/Iib -R /opt/ Magel |l anNMsS/1ib \
-1EPI Public -/epistub \

-L $ORBI XHOVE/ i b - REORBI XHOVE/ | i b \
-lorbix -11Ttls -11Tns \

- L/ usr/openwi n/include/ X11 \

-R /usr/openw n/include/ X11 \
-IXt -1X11

You may need to recompile the stubsfor your own use and language using the
source IDLsfound in / opt/ Magel | anNVS/ 1i b/ i dl .
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Appendix A
DoEPITemplate Utility

This appendix describes the DoEPI Tenpl at e utility.

DoEPI Tenpl at e simplifiesthe execution of EPI Command interface
command flows (templates). DOEPI Tenpl at e may be used to execute the
following templ ates:

e operational for DPN and Passport
» configurational for Passport

For configurational templates, the DoEPI Tenpl at e also automates and
simplifiestheapplication of configuration templates. The DoEPI Tenpl at e
also controls the provisioning session for the templates. Multiple templates
can be applied at the sametime. Thetemplates (and provisioning session) can
be applied to one or more nodes to support self-similar configuration, multi-
node configuration, or correlated configuration. For example, adding auser to
all Passport nodes, or end-to-end DL CI configuration.

DoEPI Tenpl at e may be run against the following sessions:

*  current user/command

»  gpecific, aready existing session

» gpecially created

DoEPI Tenpl at e may automatically trigger the backup of the modified

configuration and the population of the NRS database at the end of the
configuration process.
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The utility can output adetailed log of its operationsif you usethe -t r ace
option. The utility also outputs the names of nodes that have been processed
successfully to the file /tmp/DoEPI Template.failednodes. The file contains
one node name per line, with the final configuration file name for
configurational mode operations. The failed nodes are contained in the file
/tmp/DoEPI Template.successnodes. The file name prefix may be changed
with the- | og option).

Command line arguments
The DoEPI Tenpl at e utility can be invoked as /opt/MagellanNM S/bin/
DoEPITemplate. The figure “Command line options” (page 609) and the
table " DoEPI Template command options’ (page 610) describe the command
line options.
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Figure 10
Command line options

DoEPI Tenpl at e
[-private]
[ -sessi on <session/display nane>]
[-group <group nane>|-oa <OA nane>
-uid <user id>
-pwd <passwor d> ]
[ -di sconnect ]
[-log <node log file path prefix>]
[-clog [-full] <command log file path>]
[ -comp <conponent | D>
| -nodes <nmodul e nane...>
| -start-prov [<nbdul e nane...> ]
[-retry [<nb tinmes|3> [<seconds in between|30>]]]
[ - one- by- one]
[ -asynchronous [<nb>]]
[ -load-prov [<view file| ED T| CURRENT| COVM TTED>]
| -apply-prov <view file> ]
[ - check- prov]
[-save-prov [<view fil e|] CURRENT>] ]

Session

Configuration
Preamble

S o
F=o] [ -acti vat e- prov]
5 5 [ - commi t - prov]
= [ -backup <backup control er host>
8 o | -sdbackup <backup site> <user id> <password>]
[ - nrspop]
[-trace]
[-best-effort]
[ - foreach]
~c [ <var nanme>=<val ue>. . .]
%}9 [ -pronpt <var nanme> “<pronpt string>" [:E| :1]|: 9
83 [ <val i dati on patterns>]
gg | -dl og <pronpt Dl og description file path>]
eu [-avl <AVL file path>]

[-tnpl] <tenpl ate nane/ pat h> [ <positional args>...]
| -flow <flow commands> [<positional args>...]
| -script <script nanme/path> [<positional args>...]
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Table 3
DoEPITemplate command options
Option Description
-private instructs DOEPI Tenpl at e to create its own private command
session. Since the session is new, you must also specify a group/
oa/user-id/password to establish the necessary group connection.
If - pri vat e is not specified, the utility interacts with either the
current command session (if called from an MDM user session) or
a specific alternate session (as specified by the - sessi on option).
-session instructs DOEPI Tenpl at e to use the alternate command

<di spl ay nane>

session with the specified display name. A group/oa/user-id/
password may be required to create the group connection if it is not
already established. If you do not use a group/oa/user-id/password
is (and without - pri vat e), the current user/command session is
used (asif- sessi on “ $DI SPLAY” had been used). The utility can
then interact with your current session and group connections
invoked from the Command Console or Component Information
Viewer (CIV) Diagnostics.

-group <name>
| - oa <name>
-uid <user-id>
-pwd <password>

if the group/OA connection required by the templates is not
guaranteed to be established, use these options to create the
connection. You must use these options if you use - pri vat e. The
options identify the group or OA name, user-ID and password. If the
options are specified, the script hides these options from its
command line. If the connection fails, the utility terminates with an
error message:

*** Coul d not establish connection to group/ OA
<nane>.

followed by the actual error message from the EPI command.

-di sconnect

causes DoEPI Tenpl at e to disconnect from each Passport node
it interacts with when it is finished with each one. Disconnecting
from each Passport avoids file descriptor depletion in the process,
which may occur when you invoke a template on 1000 or more
nodes at a time. Because of the restriction in file descriptor
handling, such large node sets can only be processed in “one-at-a-
time” or “asynchronous” mode. Bulk mode operations are not able
to establish a connection to each node at the same time. See “Multi-
node flow (operational mode)” (page 629) and “Multi-node flow
(configurational mode)” (page 629).

(Sheet 1 of 11)
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Table 3 (continued)
DoEPITemplate command options

Option Description

-l og <node log file sets the file path and name prefix for the node successful and failed
path prefix> log files. The “.successnodes” and “.failednodes” suffix is appended
to complete the name. The default prefix is /tmp/DoEPITemplate.

-cl og requests command level logging. If - f ul | is specified, all issued
[-full] commands (preamble, postamble, house-keeping, and templates)
<command log file are logged to the specified file. Otherwise, only template/flow

pat h> related commands are logged. See EPI's

NMSCmdOpenCommandLog for more information.

-conp <conponent specifies a component name that the template may use. The

nane> component name is divided into its sub-elements and provided as

the following AVL entries to the template (with EM TOTO LP/ 1
V35/ 0 as an example):

nodthe module name (TOTO)

subthe subcomponent portion
(LP/ 1 V35/0)

conp<t ype>one for each subcompnent
level
conpEM-> TOTO
conpLP->1
compV35 ->0

conpt ypethe concatenated component
types (EM LP- V35)

You can specify a Passport (type EM) module hame with wildcards
(* ?). The template is then applied to all matching nodes in turn (with
- f or each) and/or a provisioning session to be managed for each
one (with - st art ). Specifying a - nodes or

- st art option with the same wild-carded name as the argument
has the same effect.

(Sheet 2 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

-nodes <node
names>. ..

specifies a list of modules to invoke the template (with - f or each).
You can specify the module names with wildcards (* ?). If you use
wildcards, all matching Passport nodes are included. You can also
specify a module name as @<group name>. All nodes for the
specified group are then included.

If a node in the list starts with a dot (. ) or slash (/ ), it is taken to be
the path of a file containing the names of the nodes to consider (one
per line). The first token of each line is extracted to let you use the
failednodes file output by DOEPI Tenpl at e to retry an operation
later.

-start-prov <Passport
node nanes>

specifies a list of Passport modules to manage a provisioning
session. You can specify the names with wild-cards similarly to the
- nodes option. If - f or each is used, the template will also be
invoked for each node taken. For each node, a start prov command
will be attempted. If an attempt fails and - r et r y is not specified,
the provisioning session will be dropped from all nodes where it was
successfully established and the utility will terminate with a failure
status and the following error message:

*** Failed to start/| oad/ copy configuration on
node <nane>:

<EPI error nessage>

If you specify - r et r y, the utility processes the templates on nodes
where the session was successfully opened. The following
message is displayed for each module where the session failed:

*** Failed to start/| oad/ copy configuration on
node <nane>1:

<EPI error nessage>

* ok * I gnoring this node.

Also, with - r et ry, once all successful nodes are processed, the
failed ones are retried up to three times at 30-second intervals.

(Sheet 3 of 11)
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Table 3 (continued)
DoEPITemplate command options

Option Description

-retry [<nb times|3> | (requires-start-prov)

[ <seconds in indicates that any node that fails the start prov must be reattempted
bet ween| 30>] 1] (up to three times, with a 30-second delay by default, or as

specified), at the end of the normal processing. If the node does not
accept after three retries, the node is ignored. The templates are
not applied to the node. The node is also ignored if you specify <nb
ti mes> as zero.

-asynchr onous [ <nb, (requires - st art - prov)
10>] indicates to execute the configuration preamble and postamble in

parallel. See “Process flows” (page 623). The optional count is the
number of nodes to be processed in parallel (defaults to 10).

- one- by- one (requires - st art - prov)
indicates that the entire configuration process should be performed
one node at a time. See “Process flows” (page 623).

(Sheet 4 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

-lLoad-prov [<view
nane

| CURRENT __| EDI T|
COWM TTED>]

(requires - st art - prov)

For each node, where a provisioning session was successfully
started, loads the specified view into the edit view. The view name
can be the following special values:

« CURRENT, which uses “copy prov” to map the current view to the
edit view

« EDI T, which takes the edit view as it is without loading, applying
or copying more information

« COW TTED, which loads the last committed configuration view.
If the loading fails, and - best - ef f or t is not specified, the
current view is reloaded on all nodes. When the load has
succeeded, the provisioning session is dropped from all nodes
where it was successfully established, and the utility terminates
with a failure status and the following error message:

*** Failed to start/l oad/ copy configuration on
node <name>:

<EPI error nessage>.

If - best - ef f ort is specified, the utility processes the
templates on all nodes where the view was successfully loaded.
The following message for each module where the session
failed:

*** Failed to start/l oad/ copy configuration on
node <name>:

<EPI error nessage>

*okk I gnoring this node.

-apply-prov <view
nane>

same as -1 oad- prov, but loads the specified (delta) view with
“appl y prov”instead of an overwriting load (cannot specify the
view name as CURRENT nor EDI T).

(Sheet 5 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

- check- prov

(requires - st art - prov)

For each node with a provisioning session, this command performs
a“check prov”when all the templates have been executed. If any
node fails the check and you do not use - best -effort, the
current view is re-instated in the edit view for all nodes impacted.
The provisioning mode is exited, and DOEPI Tenpl at e
terminates with the following error message:

*** Failed to check/save configurati on on node
<nane>:

<EPI error nessage>

If you specify - best - ef f or t, the failure is ignored and the
processing continues. This check is implicit if you specify
-activat e- prov and/or - save- pr ov is specified.

- save- prov
[ <vi ew nane|
CURRENT>]

(requires - st art - prov)

For each node with a provisioning session, this command performs
a “save prov”to the named view. If you specify CURRENT this
command reuses the view name already associated with the edit
view.

If any node fails the save and you do not use - best - ef fort, the
current view is re-instated in the edit view for all nodes impacted.
The provisioning mode is exited, and DOEPI Tenpl at e
terminates with the following error message:

*** Failed to check/save configuration on node
<nanme>:

<EPI error nessage>

If you specify - best - ef f or t, the failure is ignored and the
processing continues. This step is implicit on Passport if you specify
-conmit-prov.

(Sheet 6 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

- backup
<backup control er
host >

(requires - st art - prov)

When all provisioning activities are finished and the provisioning
session is closed, this command automatically triggers the off-
switch backup of the configuration for all affected nodes. If you use
- backup, the Passport/SNMP Backup tool is used against the
specified backup controler host. Using the Passport/SNMP Backup
tool performs a view specific backup if a view name cannot be
identified. Otherwise, an incremental backup is performed.

-nrspop

(requires - save- pr ov)

When all provisioning activities are finished and the provisioning
session is closed, this command automatically triggers the
population of the NRS database for all affected nodes.

-activate-prov

(requires - st art - prov)

activates and confirms the configuration on all nodes with an
established provisioning session.

If any node fails the activate/confirm and you do not use - best -
ef f ort, the current view is re-instated (if not activated) in the edit
view for all nodes impacted already. The provisioning mode is then
exited and DOEPI Tenpl at e terminates with the following error
message:

*** Failed to activate/confirmconfiguration on
node <nane>:

<EPI error nessage>

If you specify - best - ef f or t, the failure is ignored and the
processing continues. This check is implicit if you specify -
conmit - prov.

Note: DoEPI Tenpl at e is not suitable for configuration
activations that result in the reloading of the Control Processor (for
example, software upgrades). The confirm is not performed
correctly when the connection to the Passport node is lost during at
activation time.

(Sheet 7 of 11)
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Table 3 (continued)
DoEPITemplate command options

Option Description

-conmi t - prov (requires - st art - prov, implies - act i vat e- prov)

When the view is activated, confirmed and saved, this command
commits the resulting view.

If a node fails, and you do not use the commit and - best -effort,
the provisioning mode is exited on all nodes impacted and
DoEPI Tenpl at e terminates with the following error message:
*** Failed to commit configuration on node
<name>:
<EPI error nessage>

If you use - best - ef f ort, the failure is ignored and the
processing continues.

-trace if specified, this command passes the -t r ace option to the
template execution. The executed command output is provided on
output by default. This command also traces the processing of the
utility itself.

-best-effort if specified, passes the - best - ef f ort to the template execution
(w ignore failure). Also used in postamble processing like - save-
pr ov to determine if the processing should continue despite errors.
For preamble steps, - r et ry is used to the same effect.

-foreach invokes all specified templates for each node specified with - conp
(with wild-carded node names), - nodes, or - save- pr ov. Before
each template is executed, the nod AVL entry is set to the target

node.
<vari abl e sets the specified AVL variable to the given value. The AVL is
nane>=<val ue> ... passed to each executed template. You can specify multiple

settings so that AVL assignments are executed in the specified
order. For example, the sequence:

nmod=nodel dna=$dna2 dl ci =$dl ci 2 \

-tnpl fruni-dlci.tnpl

nod=node2 dna=$dnal dl ci=$dlcil \

-tnpl fruni-dlci.tnpl

creates a Frame Relay connection using the same DLCI template
invoked on symmetrical AVL specifications.

(Sheet 8 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

- pronpt <var nane>
“<pronpt string>"
[:El:1]:9]

[ <val i dation
patterns>]

prompts you in stand input for the value of the named variable. The
specified string is printed as a prompt. DOEPI Tenpl at e reads
the reply and, if a type and validation patterns are specified,
DoEPI Tenpl at e validates it. If the type and validation patterns
are invalid, the DOEPI Tenpl at e prompts again. The expected
type of the value can be specified as follows:

e : Efor enumerations
e | forintegers
e : S(the default if not specified) for strings

For enumerations, the patterns to match take the form of a list of
legal values separated by blanks or comas. For example,
-prompt Im “LM Procedure?” :E\
“ansi ccitt none” ...
Forintegers, the patterns take the form of a list of individual numeric
values or ranges. For example,
-pronmpt tinme “Tinslots?” :I \
“1-23, 25, 27- 31"
Otherwise, the value is a string and you can specify the pattern as
a KornShell pattern. For example,
-pronpt can “Can interface?” :S\
“Lp/*\ E1/*\ Chan/*”
or ... -pronpt chan “Chan interface?” \
“Lp/*\ E1/*\ Chan/*”
The prompting occurs once at the beginning of the execution.
Several special variables can be prompted to control the operations
of DOEPI Tenpl at e as though the corresponding options were
specified to its command line. See the table “Special variable
names for -prompt, -avl, and -dlog options” (page 621) for a listing
of special variables.
Refer to the @GASK and @CASK EPI Command template language
constructs to prompt users from within the EPI templates, as they
are executed.

DoEPI Tenpl at e passes the prompted variable and their
entered values to the invoked templates and scripts as if though
they were defined with the = option.

(Sheet 9 of 11)
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Table 3 (continued)
DoEPITemplate command options

Option Description

-dl og <pronpt Dl og indicates that the pr onpt DI og utility should be invoked to offer a
description file prompting dialog graphical user interface to the user as described
pat h> in the specified file. For details about the promptDlog utility, see

“The promptDlog Utility” (page 639). The current input AVL of the
utility (from the - avl option or direct AVL assingments) are
provided as the input AVL of the pr onpt Dl og utilty. The special
AVL values indentified in “Special variable names for -prompt, -avl,
and -dlog options” (page 621) are also provided to pr onpt DI og. If
the dialog is positively acknowledged, its output AVL will be loaded
into DoEPI Tenpl at e, becoming its input AVL. If the dialog is
cancelled, DoEPI Tenpl at e immediately terminates without
performing any action. This option is the GUI equivalent of the

- pronpt option and both options are exclusive.

-avl <AVL pat h name> | specifies the full path name of a file containing additional attribute-
value pair specifications for the template execution. The file
contains one attribute/variable specification per line:

# comment |ines are ignored

<vari abl e nanme> <vari abl e val ue>

DoEPI Tenpl at e loads the file at the beginning of the processing
and passes the resulting attributes to the invoked templates and
scripts. The variable settings with the DOEPI Tenpl at e option
override the settings from the file. See the table “Special variable
names for -prompt, -avl, and -dlog options” (page 621) for a listing
of special variables.

(Sheet 10 of 11)
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Table 3 (continued)

DoEPITemplate command options

Option

Description

[-tnpl] <tenplate
nane/ pat h>
<posi ti onal
ar gunent s>

specifies a template to execute with the specified AVL and
parameters. You can specify as a full or relative path or a name. If
you do not specify a full path, the template is searched in order of
the following locations:

$HOVE/ Magel | aNVS/ t npl

$HOVE/ Magel | aNVB

[ opt / Magel | anNMS/ cf g/ macr os/ user/ t npl

[ opt/ Magel | anNVS/ cf g/ macr os/ user

[ opt/ Magel | anNMVS/ cf g/ macr os/ nns/ t npl

[ opt/ Magel | anNVS/ cf g/ macr os/ nis

[ opt/ Magel | anNMS/ | i b/ epi t mpl

If you specify multiple templates, you must specify a multi-valued
option, such as - nodes, -t npl .

Tokens that follow the template specifications are taken to be
positional arguments and automatically added to the AVL as entries
numbered from one. The first token can be accessed in the
template as $1, the second as $2, and so on.

-fl ow <conmand fl ow>
<posi ti onal
ar gunment s>

Instead of specifying one or more template files to execute, use -
f | owto indicate an inline command flow (string).

Unlike - t npl , only one flow can be specified and this cannot be
used in conjunction with - t pl .

The positional arguments that follow are processed the same way
as for -t npl .

-script <script nane/
pat h> <positional
argument s>

Instead of executing an EPI command flow or template, this
command executes the specified script as a separate process. The
varBinds are passed on to the script as a set of environment
variables of the form:

par am <var Bi nd nane>
For example, the module name varBind (compEM) constructed by
the - conp option results in the environment variable:

param conpEM - > <nodul e nane>.

The specified positional arguments are also passed on as
command line arguments to the script invocation.

(Sheet 11 of 11)
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The table “ Specia variable names for -prompt, -avl, and -dlog options’
(page 621) describes the special variable names.

Table 4

Special variable names for -prompt, -avl, and -dlog options

Variable name

Use (equivalent/overriden command line option)

@tart or @odes

same as - st art or - nodes to determine the node(s) to apply the
templates to

@load same as - | oad to specify the Passport view name to load

@apply same as - appl y to specify the Passport view file to apply to the
current configuration

@save same as - save to specify the resulting Passport view name for the

configuration

@group or @oa

same as - oa or - gr oup to determine the group or OA to connect to

@uid

same as - ui d to specify the user ID to authenticate with

@pwd same as - pwd to specify the matching password

@comp same as - conp to specify the component ID to apply the template
to

@avl same as - avl to specify an AVL file with additional attribute
specifications

others other variables are passed with their value to the called template/

scripts as substitution variables (AVL).

Interaction with command session
DoEPI Tenpl at e requires an active command session to establish device
connections, and forward commands to them. By default, aswhenitis
invoked from the Command Console or within a Preside Multiservice Data
Manager (MDM) user session, DOEPI Tenpl at e interacts with the current
session that is mapped to the current DI SPLAY environment variable).

DoEPI Tenpl at e usesthe existing group and OA connections. For
example, DoEPI Tenpl at e can use connections established through the
Command Console or through the macro invocation of the Connect Console.
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See 241-6001-301 Preside MDM Customization Administrator Guide.
DoEPI Tenpl at e can get theutility to create the necessary connection with
its- gr oup/- oa, - ui d, and - pwd options.

When DoEPI Tenpl at e isinvoked outside of a normal session, such as
from CRON, a private command session must be initialized. The private
command session can beinitialized as follows:

in the usual manner for command macros by calling the
DoEPI Tenpl at e utility (or ascript that invokesit) asacommand line
argument to the cntwr ap (/ opt / Magel | anNVB/ bi n/ cncwr ap)
utility.
[ opt/ Magel | anNMS/ bi n/ cncwr ap |\
[ opt/ Magel | anNVB/ bi n/ DoEPI Tenpl ate ... \
-group <group> -uid <user id>\
-pwd <password> ...

The necessary group/OA connections must then be established either
before DoEPI Tenpl at e isinvoked (as from a script using the
cntend utility) or with the utility itself through its - gr oup/- oa, -
ui d and

- pwd options.

simpler thancncw ap if only DOEPI Tenpl at e isused, theutility can
create its own private command session by specifying the- pri vat e
option.

[ opt / Magel | anNV5/ bi n/ DoEPI Tenpl ate ... \
-private \
-group <group> -uid <user id>\
-pwd <password> ...

DoEPI Tenpl at e initiates the session and automatically terminatesit.
You must use the - gr oup/- oa, - ui d, and - pwd options to establish
the necessary connection.
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Process flows

by initiating a private command session on the side, for example, with a
separate EPI script calling the NMSCnmd Sessi on command. You can
also specify the corresponding command session name (typically the
matching DI SPLAY environment variable value) with

DoEPI Tenpl at e -session option.

# assuming a DtKsh EPI script, start
# a private comand session
NMSCrdSessi on -di splay PrivateSessi on$$ start

[ opt / Magel | anNVS/ bi n/ DoEPI Tenpl ate ... \
-session PrivateSessi on$$ \
-group <group> -uid <user id>\
-pwd <password> ...

This can be done to get multipleDoEPI Tenpl at e invocationsto share
the same command session servers and device connections. It is
important that the various invocations do not try to configure the same
Passport nodes as the commands performed by both invocations will
inter-mingle and cause an invalid device configuration.

DoEPI Tenpl at e supports several different processing flows. It supports
the execution of the following:

operational command templates (no provisioning commands and no
-start - prov) ononeof more DPN or Passport nodes

configurational common templates on one or more Passport nodes,
where DoEPI Tenpl at e handles the provisioning session control.
Provisioning Session control is made out of the following phases:

— asession start, common to both operational and configurational
mode, where a new private command session is established, if
required. See “ Interaction with command session” (page 621), and
the figure “ Session Start” (page 624).
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Figure 11
Session Start

START

start command
session
(with- private)
attach to command «a—
session
(with - sessi on)

Configuration
Preamble
(with -start - prov)
See “ Configuration Preamble”

Execute
Template(s)
See “ Execute Template(s)”

— apreamble consisting of the st art , copy, | oad, and or appl y
pr ov commands, as shown in the figure “ Configuration Preamble”

(page 625).
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Figure 12
Configuration Preamble

Session Start
See “ Session Sart”

retries <n=3> times

start prov = upon failure

(with-start-prov <nodes...>) (with-r et ry)
| oad -f(<view>) prov copy prov
(with- | oad- prov <vi ew>) (with - | oad- pr ov  CURRENT)

copy prov

apply -f(view prov
(with- appl y- prov <vi ew>)

(with - | oad-|prov EDI T)

terminates
upon failure -
(without - ret ry)

Execute
Template(s)
See “ Execute Template(s)”

» theexecution of the specified templates, as shown in the figure “ Execute
Template(s)” (page 626).
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Figure 13
Execute Template(s)

Session Start
See“ Session Sart”

Configuration
Preamble
(with -start-prov)
See “ Configuration
prepare varBinds Preamble”
(with - conp, and <var >=<val ue>)

execute template file
(with[-tnpl] <script>

for each <args...>) execute flow string
template (with-f 1 ow <scri pt >
or script <args...>)

execute script
(with-script <script>
<args...>)

Configuration
Postamble
with -start-prov)

“ Configuration Postamble”

®
END

— apostamble consisting of the check, save, acti vat e,
confirmconmit andend prov commands (with the
triggering of the NRS population as a special extension)
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Figure 14
Configuration Postamble

Execute
Template(s)

See “ Execute Template(s)”

check prov
(with - check- prov)
check prov
save prov

(with -save- prov CURRENT)
H/
check/act prov

confirm prov
(with -act - prov
or -conmmi t-prov)

check prov
save -f(<view>) prov
with - save-prov <vi ew>)

commit prov
(with -conmi t - prov)

-

Service Data Backup
(with - backup_ or
- sdbackup)

\ NRS Population
/( with - nr spop)

END

terminates
upon failure
(without-retry)

Single node flow
The process flow applying to asingle node (- nodes, - conp, or-start -
pr ov arguments expanding to a single node) is obviousin both cases. In
operational mode (no - st ar t - pr ov), the specified templates are run in
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their specified order, with varbind (re)assignments in-between. In
configurational mode, the preambleisexecuted as requested, followed by the
templates, and the postamble, as requested.

Figure 15
Single Node Configuration Flow

e ~
7 AN

Confi g’l!r ation \
Preanbl e \
(with -start-prov)

See “ Configuration Preamble” \

Execut e If start prov fails

Tenpl at e( s) (with -rety,
See “ Execute Template(s)” | up to <n=3> times)

* /
Configuration //
Post anbl e
(with -start-prov) /
See “ Confi gurati\ on Postamble”

~ e

~ —

For example;

DoEPI Tenpl ate -private \
-start NODER16 -1oad CURRENT \
-activate \
| p=3 ds1=0 chan=0 tinmel=0 time2=11 \
-tnpl AddDs1Chan. t npl

In aprivate command session, Adds DS1 Channel LP/3 DS1/0 CHAN/O
with 12 timeslots to the current configuration of node NODER16 and
activatesit.

241-6001-211 14.3RSUP



Appendix A DoEPITemplate Utility 629

Multi-node flow (operational mode)
Applied to multiple nodes, DoEPI Tenpl at e supports several different
flows. For operational templates, you can execute different templates on
different nodes by changing the appropriate varBind:

DoEPI Tenpl at e npd=NODER16 sub="1p/3 ds1/0" \
-tnpl DSlLoopBackTest.tnpl \
nod=NCDER10 sub="1p/ 10 V35/2" \
-tnpl XLoopBackTest . t npl

PerformsaDS1 loopback test on EM/NODER16 LP/3 DS1/0 and aV35
loopback test on EM/NODER10 LP/10 V35/2.

The same template can be automatically applied, in sequence, to several
nodes (- nodes or - conp mapping to multiple devices) automatically with
the- f or each option. DoOEPI Tenpl at e automatically definesthe “nod”
varBind value to the current module:

For example:

DoEPI Tenpl at e - nodes @EAST_GROUP
-foreach \
-best-effort \
-flow “$nod tidy prov”

Invokes the tidy prov command on all nodesin the EAST_GROUP
passport group. The template/flow is executed in best-effort mode,
ignoring failuresif they occur.

In this example, theindividual nodes names may be directly listed {© REFES
NODE1 NODE2 NODES3 ...) or wild-carded (- nodes “ NODE*” <- hiesnbime
is quoted to prevent the shell from expanding the * into the matchingpfiedle
names). Similarly, - conp may be used to identify multiple nodes (for
example, - conp “ EM NODE* PROV”). < template

Multi-node flow (configurational mode)
In configurational mode, there are three processing flows over multiple node
selections (- st ar t - pr ov arguments mapping to multiple nodes). The
processing flows are as follows:

s bulk

e one-node-at-a-time

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



630 Appendix A DoEPITemplate Utility

e asynchronous processing

Bulk processing
Bulk processing is the default processing flow over multiple node selections.

Bulk processing functions as follows:

» Thepreambleis performed as specified on every node in sequence. The
start prov and the specified view isloaded, copied, and applied on
each node.

»  Thetemplates are executed in sequence. If you specify - f or each, the
templates are invoked on each specified node.  The name of the current
module is passed to the template as the “nod” varBind value.

» The postambleis executed as specified on every nodein the following
sequence:

— Acheck prov isperformed on every node.
— Theconfiguration is saved on al nodes, if requested.

— Theconfiguration is activated and confirmed on al nodes, if
reguested.

— The configuration is committed on all nodes, if requested
— The end prov isperformed on each node.

If you do not specify - r et r y, the processis stopped upon failure of any step
and the unactivated configuration sessions are undone and ended. With the

- r et ry command, the processing continues and failed nodes (st ar t

pr ov only) arere-attempted when thefirst passis complete. If the number of
reattempts specified with an option of zero, the failed nodeisignored.

If you do not specify - best - ef f or t, al configured nodes must pass the
check prov.If onenodefails, the provisioning session isabandoned on all
devices. No changes are saved or activated.

The figure “Bulk Configuration Flow” (page 631) describes bulk
configuration.
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Figure 16
Bulk Configuration Flow

for each node
(-start-prov, -nodes,
-conp and -foreach)

uration
Pr eanbl e

(with -start-prov)
See “ Configuration Preamble”

for each successful node
(-start-prov, -nodes,
-conp and -foreach)

A terminates
Tepl at e( s) _p» Upon failure
nm without-retry
See “ Execute Template(s)” and/or
-best-effort)

for each successful node
(-start-prov, -nodes,
-conp and -foreach)

Confi'guration
Post anbl e
(with -start-prov)
See “ Configuration Postamble”

For example:

DoEPI Tenpl ate -start NODERL6 NODER1O \

-l oad CURRENT \

-save 01052100 -activate \

-nrspop \

nod=NCDER16 fruni =120 dl ci =23 \
dna=12345123456 \

-tnpl CreateCGoldDici.tnmp \

nod=NCDER10 fruni =1200 dl ci =144 \
dna=12345654321 \

-tnpl CreateColdDici.tnp

Ensuresaprovisioning session on NODER16 and NODER10 and creates
a Frame Relay connection between both nodes. Then the resulting
configuration on both nodes are checked.
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The Bulk Configuration process flow is suitable for “correlated”
configuration tasks, such as the Frame Relay connection example. The
process flows guaranteesthat thest art pr ov ispossible on the applicable
nodes before the configuration is performed, and the configuration is checked
on all nodes before it is saved or activated.

One node at atime
If you specify - one- by- one and - f or each, the flow is performed fully

for each node, one at atime:
e For each specified node (- st ar t - pr ov)
— Perform preamble as specified (st art , | oad/copy/appl y).

— Executethetemplates. The current nodeis provided to the template
asthe“nod” varBind value.

— Perform the postamble as specified (check, save, act i vat e/
confirmconmit,end).

*  When al nodes are completed, perform the Service Data Backup and
NRS population on the successful nodes, if requested.

If any step fails and you do not specify - best - ef f or t , the unactivated
configuration changes and session of the current node are undone. If you
specify - r et ry, al nodesthat failed thest art pr ov are re-attempted
when the first pass at al nodesis completed. If the number of reattempts
specified has the option set to zero, the failed nodes are ignored. Thereisno
guaranteethat thest art pr ov will succeed on all nodes before the
templates were executed and the configuration saved and activated. Thereis
also no guarantee that the configuration was checked successfully on all
nodes beforeit is activated.
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Figure 17
One node at a time configuration flow
RN
/ for each failed node
urat'i on (with - ret y
Proanbl e \ up to <n> timex)
(with-start - prov) \
for each node See “ Configuration Preambl€e \
(with- st art - prov,
-foreach and ¢ terminates
- one- by- one \
y ) TenE')p()Ieg'tjte(es) L upon failure
' ithout -ret
See “ Execute Template(s)” | (wi a(r):éi/o; Y
-best-effort)

Configdration /
Post anbl el /
(with-start - prov)
See “ Configuration Postamble’ /

Iexd uding Backup & NRS population /

N -
SD Backup and
NRS Popul ati on
(with - backup, - sdbackup,
or - nr spop)
See “ Configuration Postamble”

For example:

DoEPI Tenpl ate -start @BROUPALL -retry \
-foreach -one-by-one \
-1 oad CURRENT \
-save 01052100 -activate -conmt \
-tnpl AddUser.tnp OPER2 “OPER2pwd” \
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net wor k syst emAdmi ni strati on

For each node in group GROUPALL, one by one, starting the
provisioning session against the active configuration, executes the
AddUser template with the specified arguments passed asthe $1, $2, $3,
and $4 varBind values. The resulting configuration is checked, saved,
activated and committed. Any node that may have failed to start prov is
reattempted at the end.

This processing flow applies the same configuration to multiple nodes in
sequence. Since the provisioning session is taken one node at atime, the
locking is reduced.

Asynchronous
The asynchronous process flow is enabled with the - asynchr onous

option. The processing of the preamble and the postambles are performed in
parallel:

»  For each specified node, <n> node at atime, where <n> isthe optional
argument to - asynchr onous, and defaultsto 10

— Perform the preamble, as specified, in parallel. st art prov for
all, then load/copy/appl y for all.

— Execute the specified templates in sequence, not in parallel.

— Perform the postamble, as specified, in parallel. Perform check for
al, save foral, acti vat e/confi r mfor al, comni t for all,
and end prov forall.

*  When al nodes are completed, the process flow launches the Service
Data Backup and NRS population on the successful nodes, if requested.

Reaction to failures of astep iscontrolled by the -r et ry and - best
-effort options. If youuse-r et ry, nodesthat faledtost art prov
arereattempted in parallel at the end. If the number of reattempts specified
with the option is set to zero, the failed nodes are just ignored. If you specify
- f or each, the templates are executed for each node currently in
provisioning node in that processing chunk (<n>).
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Figure 18
Asynchronous Configuration Flow
— .
4 \ for each failed node

TP . 1 with - r et

n Cont i gur atv' on \ u(p to 3 time)é)

_/Steps Preanbl e \

parallel with -start-prov) \

See “ Configuration Preamble”

for each node
<n=10> at a ti
(with-start-prov,

Execut e terminates
Tenpl ate(s) ———+# upon failure

B Y without
See “ Execute Template(s) v bes(t ~effort)

-async [<n>]) sequentially

individual Conf i guration
steps % Post anbl el
in parallel ith -start-prov)

See “ Configuration Postamble” /

Iexcl uding Backup & NRS population
SD Backup and
NRS Popul ati on
(with - backup, - sdbackup,
or - nr spop)

See “ Configuration Postamble”

For example:

DoEPI Tenpl ate -start @SROUPALL -retry \
-async 20 -foreach \
-1 oad CURRENT \
-save 01052100 -activate \
-tnpl AddUser.tnp OPER2 “OPER2pwd” \
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net wor k syst emAdni ni stration
Processing is performed, in parallel, for every set of 20 nodes.

Since the preamble and postambl e are performed in parallel, the on-switch
provisioning mode locking isminimized. Thereis no guarantee that al nodes
have accepted the start-prov before the templates are executed. Thereisaso
no guarantee that the configuration has checked on all node

Additional examples
This section contains the following additional examples:

*  “Prompting” (page 636)
*  “SpecifyingaAVL file" (page 637)

Prompting
This example showshow toinvoke DoEPI Tenpl at e in prompting modeto
configure a Frame Relay interface:

DoEPI Tenpl ate -retry \

-1 oad CURRENT \

-save CURRENT -activate \

-pronpt @tart “Passport node?”
LRrT o\

-pronpt fruni “FrUni nunber?” :I \
0- 65535 \

-pronpt Im “Lm procedure?” :E\
“none ansi itu” \

-pronpt interface “DS1 Channel ?” \
“Lp/*\ Ds1/*\ Chan/*”" \

-tnpl AddFr Uni.tnp

Prompts you for the the node to configure. The special variable @start
informs DoEPI Tenpl at e to start a provisioning session on the named
nodes. You are also prompted for the following:

— node name, which must have at |east one character (?*” Ksh pattern)

— aFrUni instance number in the 0-65535 range

— an LMI procedure from afixed set of values)
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— aPassport DS1 channel component name

The AddFrUni.tmp template is then invoked, with the replied variable
values to create the necessary component structure.

For an example of the use of the -dlog option for graphical user-interface
prompting, see “ The promptDlog Utility” (page 639).

Specifying a AVL file
This example shows how to use a separate AV L fileto provide parametersto
the template. It is amodified version of the prompting example. Assuming a
text filecalled /t np/ f r uni par ans. dat a.

The call with the following contents

@tart NODERI6

fruni 1220

I'm none

interface Lp/12 Ds1/2 Chan/0

DoEPI Tenpl ate -retry \
-1 oad CURRENT \
-save CURRENT -activate \
| m =none \
-avl /tnp/fruniparanms.data \
-tnpl AddFr Uni . tnp

does the same as the prompting example, except that it extracts values
fromthe provided AVL file. The Imi valueis given adefault value on the
command line. The- avl and - pr onpt based variable specifications
override those given on the command line.
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Appendix B
The promptDlog Utility

This appendix describes the promptDlog utility.

The promptDlog utility letsyou create a configurable data entry form GUI to
prompt usersfor anumber of parameters. The valuesfor these parametersare
then made available for usein EPI templates and other scripts. You can
configure the dialog for single or multiple pages. When using multiple pages,
the promptDlog utility lets you create wizards with specific transition rules

from page to page.

The promptDIog supports a range of input controls from basic (for example,
text fields, radio buttons, and check boxes) to advanced (for example, date/
time entry and component specification).

The value of each control is passed to the calling utility as an attribute value
(AVL) flow, using one attribute and val ue specification per line. The AVL can
also be loaded into another utility and is compatible with the DoEPI Template
AVL input file.l You can also use an input AVL, whether by file or explicit
variable setting on the command line, to specify initial field valueswithin the
form. Input AVL fields not used in the dial og are passed through to the output
AVL as hidden variables.

When you confirm adialog by clicking the OK button, the promptDIog utility
returns a code of 0 and outputs the AVL to either standard output or the file
identified on the command line. If you cancel the dialog, the utility returnsa
code of 1 and does not output the AVL.

1 Specifying the -dlog option with the DoEPI Template command implicitly starts the
promptDlog utility.
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Command line options

You accessthe promptDlog utility from the/opt/M agellanNM S/bin directory.
The figure “ The prompDIlog command” (page 640) shows the promptDIog
command and list of available command line options. Thetable “ promptDlog
command line options” (page 640) provides details for each command line
option.

Figure 19
The prompDIlog command

pronpt Dl og
-desc <di al og description file>
[-out <output AVL file name| STDOUT| NONE>]
[-avl <initial AVL file nane>]
[-start <start page name>]

[-silent]
[-inline]
[ <vari abl e nane>=<val ue> ...]

Table 5
promptDlog command line options
Option Description
-desc <di al og description Mandatory
file> Identifies the dialog description file to use.
-out <output AVL file Specifies a file name for the dialog’s output AVL.
pat h| STDOUT| NONE> By default, or if STDOUT is specified, the AVL prints

on the standard output stream. If NONE is specified,
no AVL is output.

-avl <input AVL file path> Specifies a file name for an input AVL. By default,
there is no input AVL.

-start <start page nane> In multi-page mode, identifies the page name
where the dialog will start. By default, the first page
in the description file is used as the start page.

(Sheet 1 of 2)
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Table 5 (continued)
promptDlog command line options

Option Description

-silent When a field in the form is found to be invalid, the
utility rings the bell. This option turns off this
functionality.

-inline Specified when sourcing the promptDlog code in

another script. The dialog can then be controlled by
code. See “Inline execution and action support
calls” (page 700) for more information on inline
execution.

<vari abl e name>=<val ue>

Specifies a variable for the input AVL.

(Sheet 2 of 2)

Dialog description file format
The dialog description fileis similar in format to other MDM Xt/Motif
resource files (for example, the Toolset Menu files). The file consists of a
number of blocks separated by blank lines. Each line of the block specifiesa
resource using the following format:

<resource nanme>:
Example:

pDpage:

| abel String:

pDt ext :

pDt ext col ums:
pDt ext Pat t er ns:

<val ue>
one
User |D:
ui d
8
+(?)

pDhel p: User Nanme (1 to 8 ASCI| characters)

| abel String:
pDpasswor d:
pDt ext col ums:

Passwor d:
pwd
16

pDpasswor dPatterns: ????7?*(?)
pDhel p: Password (5 to 8 ASCI| characters)

The description file uses the following conventions:

e Theresource name is case sensitive.
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e You can continue long lines by adding a terminating back-slash (\ )
before continuing on the next line.

» Anyoccurrenceof a\ n,\ t, or\ b sequenceissubstituted by anew line,
tab, and blank character, respectively.

« Comments are indicated with an initial # or ! character on aline.

There are types of recordsin a dialog descriptor file:
e “Pagedescriptions’ (page 642)
e “Field descriptions’ (page 642)

Page descriptions
Thefirst record in a page description block is the page description record.
Thisrecord beginswith the“ pDpage:” resource namefollowed by avaluefor
that resource. Subsequent records in the block are field description records.
Theserecordsprovide descriptionsfor fields on the page. If you omit the page
description block, or specify asingle page description block, the promptDlog
utility worksin single page mode. Otherwise, the utility worksin multiple
page mode.

For details about available field descriptors for this block, see the following
topics:

e “Pageand Dialog Control” on page 646

Field descriptions
Thefirst recordin afield description block isthefield description record. This
record begins with the “label String:” resource name followed by a value for
that resource.

For details about available field descriptors for this block, see the following
topics:

e “Title and separator” on page 658

e “Textentry field” on page 660

e “Scrolled text field” on page 663

e “Password field” on page 666
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e “Component field” on page 669

* “Filefield” on page 674

*  “Numerical rangefield” on page 677
+ “Datefield” on page 680

* ‘“Date-timefield” on page 683

*  “Radio button box” on page 685

e “Check button box” on page 688

e “List” on page 692

e “Push button box” on page 698

Field layouts
A diaog field usually consists of alabel on the left and a corresponding
specialized field on theright. The layout of the fieldsis vertical-they appear
one below the other, in the order that they are specified in the description file.

Labelsin the dialog are right-aligned to the longest |abel; specialized fields
are left aligned. Labels can contain multiple lines (with an embedded \ n in
thedescriptionfile). Thelabel part of titlefieldsareignored in thisalignment.
See thefigure “Basic field layout” (page 644) for a sample layout.
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Figure 20

Basic field layout

Vertically formatted fields

sita 0
A field— |;
Another field — [:
A field | |7 |
with help | I* Help...
Multi-lined Right-aligned Left-aligned Optional Help
label labels fields button
Help button

You can configure afield with specific context help information by using the
pD<field type>Hel p: line. When you do, a Help push-button is added
to theright of thefield. Clicking the Help button displays the associated help
information in a separate dial og.

Valid and invalid fields
The promptDlog utility performsavalidity check on the value of fieldswhen

these field lose their keyboard focus. Checks are done automatically for
certain field types (for example, dates and numerical ranges). Checks for
more general field types are based on the provided patternsin pD<f i el d

t ype>Pat t er ns: lines. Whenall fieldshavebeen positively validated, the
OK confirmation button is enabled. Otherwise, invalid fields are highlighted.
Invalid fields have an X is added to their label, and their background and
borders change to red. Seethe figure “Field validation feedback” (page 645).
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Figure 21

Field validation feedback

Valid field

Invalid field

=1 : i TR Ei""u 5
A fie 1d ¢ -te:{t
q ¢
Red Background X marker Red border

Each field in the description fileis given an AVL name for the variable that
will contain its value in the output AVL. For this reason, each field namein
the description file should be unique. If you specify an input AVL when you
launch the promptDlog utility, the values for those variablesin theinput AVL
supersede any values specified in the description file.

KSH utility functions

You may require some KSH code in the description of the dialog (for
example, page transition rules, enter and leave actions, and cancel and
confirm actions). You can source the entire dialog into another DTK SH script
rather than have a separate executable. To help with this, promptDlog
provides a number of KSH utility functions that you can invoke from the
added KSH code. For example, you can use pDset Val ue to program the
valueof afield. For moreinformation onthese calls, see” Inline execution and
action support calls’ (page 700).
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pDpage descriptors

This section describes the following pDpage descriptors:
* “Pageand Dialog Control” (page 646)
e “Titleand separator” (page 658)

Thetable " promptDlog description file directives: page” (page 654) provides
acomplete list of description resources applicableto apDpage: block.

Page and Dialog Control
You can use single or multiple page modes for the prompting dialog.

Single page mode

By default, the prompting dialog uses single-page mode. See the figure
“Sample single page prompt dialog” (page 647). The single page contains
those fields that have been defined in the description file. The fields display
vertically in ascrolled window. In single page mode, the dialog has an Ok and
Cancel button (the Help button is optional). The Ok button is enabled only
when all fields are validated against any provided patterns.

To specify page resources (pDpageTi t | e: , pDpagePi xnmap: ,
pDpageCkLabel : , pDpageCancel Label : , pDpageHel p: ,
pDpagelLeaveActi on: ,pDcode: / pDcodeEnd: , and
pdPagel ncl ude: ) in single page mode, provide asingle pDpage:
description block at the beginning of the description file.
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Figure 22
Sample single page prompt dialog
E3) 3 2 =l=E)
just a field  F5oisia1 text Text field
Code  ‘1apelString: just a field =
phtext: txt initial text
Tabel5tring: Code
piscrolledlext: textName @./pict.
pbscrolledTextrous: 18 Scrolled
pbscrolledTextcolumns: 40 .
text field
L Descriptive
[T | text for dialog
Ok Cancel |
Il Il
I |
OK Cancel
button button
Description:
| abel String: just a field
pDt ext : txt initial text
| abel String: Code
pDscrol | edText : text Name @/ pi ct3.txt
pDscrol | edTextrows: 18
pDscrol | edText col umms: 40

Multiple page mode

You can also create a multiple page dialog. See the figure “ Sample multiple
page prompt dialog” (page 648). Multiple pages are chained together in a
“wizard” fashion. Each page is defined in the description file by a page
description record.
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Figure 23
Sample multiple page prompt dialog

& il EIEE
just a field |$ume Yont
S pbpage: one &
labelString: just a field
pbtext: f1d some text
lahelstring: Code
pDscrolledText: textHame @./pictd
pbscrolledTextrous: 18
pbscrolledTextcolumns: 40
pbpage: tuo
labhel5tring: another field
pDtext: f1d2 something else
[ | :
Next-» A Cancel
Previous Next OK Cancel
button button button button
Description:

pDpage: one
| abel String: just a field

pDt ext : fld sonme text

| abel String: Code

pDscrol | edText : text Name @/ pict4.txt
pDscrol | edText rows: 18

pDscrol | edText col ums: 40

pDpage: t wo

| abel String: anot her field
pDt ext : fld2 sonething el se
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In multi-page mode, two additional buttons display in the dialog. The Next
button transitions the next page in the flow. The Next button is enabled when
all fieldsin the current page are validated against any available patterns and
the page is not the last one in aflow. The Previous button displays the
previously visited page.

Page flow
The pDpage: record specifiesanamefor apage. You can specify more than

one name for a page. This record also defines the page transitions through a
set of next page rules (pDpageRul e: ). Pagerules are sections of Ksh code
that can query the current value of the AVL (with the

pDi t enVal ues[ <var. nane>] associative array) and set the

pDnext Page variableto the name of the next page or to an empty string. An
empty string has the same effect as not setting the variable. Thefirst rule, in
the order specified in the description file, setsthe variable. If you do not
specify any rules, the next page specified in the description fileis used.
Backtracking through pages using the Previous button always brings back the
pages in the reverse order they were visited.

Setting a stop page in the page flow
In multiple mode, the OK button isonly enabled for thelast page, as specified

in the description file. However, you can make any page a“ stop” page. To do
50, specify avalue for the page namein the pDpageSt op: resourceline.
The page becomes astop pageif thetransition to it uses the value specified in
the pDpageSt op: resourceline. This allows pages to be intermediate in
some flows but final in others. Similarly, you can make a page the last onein
aflow by specifying a page name on the pDpagelast : line. Using
pDpagelast : hasthe same effect aspDpageSt op: except the Next
button is always disabled. For example, assume the current page has two
names specified inits pDpage: line; —accessParm and accessParm_end
and that accecssParm_end is the current value of apDpagelLast : line. If
the previous page transitions to the current page (pDpageRul e: line) by
specifying accessParmasthevalue of thepDnext Page variable, thecurrent
pageis considered an intermediate page. If the pDnext Page variable was
set to accessParm_end, then the current page is considered final. The
pDpageSt op: optionisuseful for creating a dialog with one or more
mandatory pages and a number of optional pages (for example, for advanced
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parameters). The last mandatory page and the subsequent optional pages
would all be given apDpageSt op: linewith their page names so that you
can confirm the dialog at any point.

Entering and leaving a page in the flow
You can define an enter (pDpageEnt er Act i on: ) and/or leave

(pDpagelLeaveAct i on:) action for a page. These actions are sections of
K sh code that execute when the pageis entered and | eft. The pageleave action
also occurs when a page in adialog is confirmed.

In the code for these actions, you can accessthe pdPageTr ansi ti on
variable. This variable takes on the following values:

»  NEXT when the call isthe result of forwarding through the dialog with
the Next button

»  PREV when backtracking with the Previous button)

e K (Leave action only) when the call is the result of the dialog
confirmation

A typical use for these actions would be to reset some field values when a
pageis entered or backtracked or to set “hidden” variablesto track which
pages are visited.

Two more actions can be invoked when the dialog is confirmed by pressing
the OK button (pDconf i r mAct i on: ) or cancelled
(pDcancel Act i on: ) with the Cancel button.

To support all these action-based specifications (pDconf i r mAct i on: ,
pDcancel Acti on: ,pDpageEnt er Acti on:,

pDpagelLeaveActi on: , and pDpageRul e: ), you can source one or
more Ksh code definition files into the script at startup by using the

pDi ncl ude: statement. Alternatively, you can include the Ksh code in the
description file at any point between thepDcode: and pDcodeEnd: lines.

Titles

By default, notitles or images display in the dialog. However, you can specify
atitle for each page (pDpageTi t | e: ) . Thetitle appears at the top of the
dialog and in the window frame’'stitle bar. Seefigure “ Sample prompt dialog
with page title and page help” (page 652).
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Images

You can add an image (XPM file) to each page using the pDpagePi xmap:
line. The image appears on the | ft of the dialog. See the figure “ Sample
single page prompt dialog with pixmap” (page 653).

Button labels
By default, button labels are “Ok”, “Cancel”, “Next>>", and “<<Previous”.

You can change the display for these labels using the pDpageCkLabel : |
pDpageCancel Label : , pdPageNext Label : , and
pDpagePr evLabel : linesrespectively.
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Figure 24
Sample prompt dialog with page title and page help
This is a page title
just a field [yone text
Code  ippage: ane =

pDpageTitle: This is a page title
pDpageHelp: @pagehelp.txt

labelstring: just a field

pDtext: t1d some text
Tabelstring: Code
phscrolledText: textHane @./picts

phscrolledTextrous: 18
pbscrolledTextcolumns: 40

Page title

Ok Cancel

Help

Description:
pDpage: one
pDpageTitle: This is a page title
pDpageHel p: @agehel p. t xt

Optional
Help
button

| abel String: just a field

pDscrol | edTextcol ums: 40

pDt ext : fld sonme text

| abel String: Code

pDscrol | edText: text Name @/ pict5.txt
pDscrol | edTextrows: 18
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Figure 25
Sample single page prompt dialog with pixmap

v T o

Just & (el gumg text

Godi o L

: ona
ﬂ;m’lmupl Jopt/Mage lanmMs/ 1in/icans
Tabe 1Etring: just o field
phtoxt: F1d sone texl
Tabe 15tring: Code
piscrollediext: };atllno n./picth

phscrol ledTextrows:
poscrolledTextcolunne: 40

oy oy A NEORTEL i
cornuars 42 P rhaarsd HETWORKS | —— e}
ok | Cancel
Page
pixmap
Description:
pDpage: one
pDpagePi xmap: \
[ opt/ Magel l anNVS/ | i b/ i cons/ C/ Presi deSpl ash. xpm

| abel String: just a field

pDt ext : fld some text

| abel String: Code

pDscrol | edText: text Nane @/ pict6.txt
pDscrol | edText rows: 18

pDscrol | edTextcol ums: 40

Adding a Help button

You can associate help text or a help file with a page using the
pDpageHel p: line. When a page with a specified pDpageHel p: lineis
active, the Help button appears on the corresponding dial og page. Clicking
the Help button displays any associated text in a separate help dialog.
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Table 6

promptDlog description file directives: page

Option

Presence

Description

pDpage: <page nanes...>

Optional

Identifies the page. There can be multiple
name aliases, separated by spaces. If there
is more than one page, the dialog appears
in Wizard mode (with Next and Previous
buttons). otherwise, only the Ok and Cancel
buttons are present. The page names must
be unique across the whole dialog.

pDpageRul e:

<KSH expr.

to set pDnext Page>

Optional
Multiple

Specifies one or more rules controlling
which page will be visited next. Ksh code
sets the pDnext Page variable to the name
of the next page (see pDpagelast :).
When all the fields in the page are validated,
the Next button is enabled, When you click
the Next button, the rules are performed in
the specified order. The first rule that
returns a non empty value for pDnext Page
is activated. If there are no rules for the
page and there are multiple pages in the
dialog description, the next page specified
in the description file is taken as the next

page.

pDpagelast :

<page nane>

Optional

Specifies that this page is a possible
terminating page. When all the fields in the
page are validated, the Ok button is enabled
and the Next button is disabled. The
specified name is one of the page names
declared in the pDpage: line for this page.
This name corresponds to the name used to
get to this page by the page rule used in the
previous page. This allows a page to be
terminal in some flows but intermediate in
others.

pDpageSt op:

<page nane>

Optional

Similar to pDpagelLast : but does not
forcibly disable the Next button. Use this
option to make following pages optional.

(Sheet 1 of 3)
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Table 6 (continued)

promptDlog description file directives: page

string>

Option Presence Description
pDpageEnt er Acti on: <KSH | Optional Specifies a section Ksh code to execute
code> when this page is being entered. In the
code, you can use the value of
pDpageTr ansi ti on: This value is either
NEXT or PREV if the invocation is the result
of a Next or Previous (backtrack) action.
pDpagelLeaveActi on: <KSH | Optional Specifies a section Ksh code to be executed
code> when this page exits (including when the
dialog is confirmed while this page is
active). In the code, you can use the value
of pDpageTr ansi ti on. This value is
either NEXT, PREV, or OK if the invocation is
the result of a Next, Previous (backtrack), or
Ok dialog button action.
pDpageTitle: <title Optional Specifies a title to display at the top of the
string> dialog and in the window frame when the
page is active. By default, there is no title
and the window frame displays “Prompt
Dialog” or “Prompt Dialog (Page <page
number>)”
pDpagePi xmap: <XPM pi x- | Optional Specifies an XPM bitmap to display in the
map file path> dialog. The bitmap displays on the left with
no title, on the top left with a title.
pDpageCkLabel : <l abel Optional Overrides the Ok button label for the page
string> (multipage mode). The default is “Ok”.
pDpageCancel Label : Optional Overrides the Cancel button label for the
<l abel string> page (multipage mode). The default is
“Cancel”.
pDpageNext Label : <I abel | Optional Overrides the Next button label for the page
string> (multipage mode). The default is “Next>>".
pDpagePr evLabel : <l abel | Optional Overrides the Previous button label for the

page (multipage mode). The default is
“<<Previous”.

(Sheet 2 of 3)
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Table 6 (continued)
promptDlog description file directives: page

text>| @&help file>

Option Presence Description
pDpage<r esour ce>: Optional Specifies additional XnmFor mresources (the
<val ue> Multiple form in the dialog that contains the various
fields for the page). <r esour ce> is case
sensitive.
pDpageHel p: <hel p Optional If specified, the dialog also has a Help

button which, when clicked, displays the
specified help information.

<Ksh code and function | Multiple
definitions>
pDcodeEnd:

pDi ncl ude: <Ksh code Optional Sources the specified Ksh code file to

file> Multiple support action specifications. The file is
sourced once when the description file is
parsed.

pDcode: Optional At any point in the description file, a

pDcode: block can be used to add Ksh
definitions. The included code is sourced
into the running promptDlog. If the end
marker, pDcodeEnd: is not included, the
remaining description file is sourced in as
code.

pDconfirmActi on: <Ksh Optional
code>

Ksh code to be invoked when the dialog is
confirmed by clicking the Ok button).

pDcancel Acti on: <Ksh Optional
code>

Ksh code to be invoked when the dialog is
cancelled by clicking the Cancel button.

(Sheet 3 of 3)
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Field descriptors
This section describes the following field descriptors:

“Title and separator” on page 658

“Text entry field” on page 660
“Scrolled text field” on page 663
“Password field” on page 666
“Component field” on page 669
“Filefield” on page 674
“Numerical range field” on page 677
“Date field” on page 680
“Date-time field” on page 683
“Radio button box” on page 685
“Check button box” on page 688
“Ligt” on page 692

“Push button box” on page 698

Thetable " promptDlog description file directives: page” (page 654) provides
acomplete list of description resources applicable to apDpage: block.
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Title and separator
Titles and separators can be used to make the form more legible and provide
in-line comments and prompts to the users. A title may be empty which
causes an empty space to be displayed.

Figure 26
Sample title and separator

This is a title
followed by a separator and
another lahel

Code  14p1abelString: This is a title\n\ =
followed by a separator and\n\
another label

pDiaheiStning:

pbseparator:

pblabelstring:

Tabel1string: Code
pbscrolledText: textName @./pict?

pDserolledTextrous: 18
pbscrolledTextcolunns: 40

Description:
pDl abel String: This is a title\n\
foll owed by a separator and\n\
anot her | abel

pDl abel Stri ng:
pDsepar at or:

pDl abel Stri ng:

| abel String: Code
pDscrol | edText: text Name @/ pict7.txt
pDscrol | edText rows: 18

pDscrol | edTextcol ums: 40
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Table 7
promptDlog description file directives: title
Option Presence Description
pDl abel String: [<l abel Mandatory | Specifies a label. An empty label creates a

string>]or
| abel String: [<Iabel
string>]

blank line in the form. See “Sample title and
separator” (page 658).

pDl abel StringfontList: |Optional
<font |ist specifica-

Changes the title font.

tion>
pDl abel - Optional Specifies additional XnLabel widget
St ring<resour ce>: Multiple resources. <r esour ce> is case sensitive.
<val ue>
Table 8
promptDlog description file directives: Separator
Option Presence Description
pDl abel String: [<l abel Mandatory | Specifies a label with a separator that

string>]or
| abel String: [<Iabel
string>]

extends to the right of the label. An empty
label creates a separator that extends the
full width of the form.

pDsepar at or: Mandatory

pDsepar at or <r esour ce>: | Optional
<val ue> Multiple

Specifies additional XmSepar at or widget
resources. <r esour ce> is case sensitive.
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Text entry field
A text entry field prompts the user for asingle line of text. Theinitial value
for the text field is taken from either the input AVL's value for its variable
name or from the description file.

You can specify aset of Ksh patternsto validate the entered value. If thevalue
isinvalid when it loses keyboard focus, the following changes occur in the
dialog to indicate the need for correction:

»  TheOKk button (single page mode) and Next button (multiple page mode)
are disabled.

e Thelabel background changesto red.

* An*“X" mark appears to the left of the field name.

» A red outline borders the text field.

If you specify a help string or file, the right hand side of the field will have a

Help button. Clicking the Help button displaysthe help text. If thelabel string
is empty, the field extends to the | eft side of the dialog.

The figure “ Sample text entry field” (page 661) provides an example of the
text entry field. The table “ promptDlog description file directives: text entry
field” (page 661) provides alist of descriptorsfor the text entry field.
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Figure 27
Sample text entry field

E] ¢ Diais i 2

& text entry

e
field L1n1t1al va]qg

Code  |nnjanelString: A& text entryinfield =

pbtext: tfld Initial value
pDlabelString:

Tabe15tring: Code
pDscrolledText: textHame @./pict8
piscrolledlestrous: i8
pbscrolledTextcolunns: 40

Description:
pDl abel String: A text entry\nfield
pDt ext : tfld Initial value

pDl abel String:

| abel String: Code
pDscrol | edText : text Name @/ pict8.txt
pDscrol | edText rows: 18

pDscrol | edText col ums: 40

Table 9

promptDlog description file directives: text entry field

Option Presence Description

pDl abel String: [<l abel Mandatory | Label to the left of the field.

string>]or
| abel String: [<Iabel

string>]
pDtext: <var. nanme> Mandatory | <var. nane> isthe AVL variable name for
[ <val ue>] this field. Initial content is taken from the

input AVL, if any, or the specified value.

(Sheet 1 of 2)
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Table 9 (continued)

promptDlog description file directives: text entry field

or
pDHel p: <hel p

text>| @&help file>

text>| @&help file>

Option Presence Description
pDt ext Patt erns: <KSH Optional Optional validation patterns (Ksh syntax).
patterns> Multiple Multiple patterns can be specified (they are
ORed together). If the contents do not
match, the Ok button is disabled. Also,
when the field loses keyboard focus, the
field is marked invalid with an X suffix on the
label and a red background/border.
pDt ext col ums: <nb Optional Width in characters for the field.
characters>
pDt ext edi t abl e: Optional Controls whether or not the field can be
True| Fal se modified.
pDt ext <r esour ce>: Optional Specifies additional XnText Fi el d widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDt ext Hel p: <hel p Optional If specified, a Help button displays to the

right of the field. Clicking the Help button
displays the specified text

(Sheet 2 of 2)
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Scrolled text field
Thisfield is aread-only multi-line scrolled text field. You can control the
number of columns and linesin field. This type of text field is useful for
displaying extended information such as copyright notices and instructions.

The value for the text field is taken from either the input AVL's value for its
variable name or from the description file. Unlike other fields, the value of a
scrolled text field is not provided in the output AV L information. If you want
to store the value of thetext field, you need createapDConf i r mAct i on:
action to extract the value from the pDi t enVal ues associative array. For
more information, see “Inline execution and action support calls’ (page 700).

You can specify aset of Ksh patternsto validate the entered value. If the value
isinvalid when it loses keyboard focus, the following changes occur in the
dialog to indicate the need for correction:

e TheOk button (single page mode) and Next button (multiple page mode)
are disabled.

* Thelabel background changesto red.
* An*“X" mark appears to the left of the field name.
* A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the Help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

Thefigure* Sample scrolled text field” (page 664) provides an example of the
scrolled entry field. The table “promptDlog description file directives:
scrolled text” (page 665) provides alist of descriptors for the scrolled text
entry field.
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Figure 28
Sample scrolled text field

Description:
| abel String: Code
pDscrol | edText : text Name @/ pict9.txt
pDscrol | edText r ows: 18

pDscrol | edText col ums: 40
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Table 10

promptDlog description file directives: scrolled text

Option Presence Description

pDl abel String: [ <l abel Mandatory Label to the left of the field.
string>]or

| abel String: [<Iabel
string>]

pDscrol | edText: <var. Mandatory <var. nane>isthe AVL variable name for
name> [ @file this field. Content is taken from the input
pat h>| <val ue>] AVL, if any, or the specified value.
pDscrol | edText col unms: | Optional Width in characters for the field.
<nb characters w de>
pDscrol | edText rows: <nb | Optional Height in characters for the field.
characters high>
pDscrol | ed- Optional Additional Xmrext widget resources can
Text <r esour ce>: Multiple be specified. <r esour ce> is case
<val ue> sensitive.
pDscrol | edText Hel p: Optional If specified, a Help button displays to the

<hel p text>| @hel p
file>

or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.
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Password field
Thisfieldisaspecialized text field for entering apassword. You can enter text
inthisfield by typing, pasting, and dropping actions. Text entered in thisfield
displays as asterisks (* ). The password is kept internally and provided asthe
field's AVL value.

Theinitial value for the password field is taken from either the input AVL's
value for its variable name or from the description file.

You can specify aset of Ksh patternsto validate the entered value. If thevalue
isinvalid when it loses keyboard focus, the following changes occur in the
dialog to indicate the need for correction:

»  TheOk button (single page mode) and Next button (multiple page mode)
are disabled.

e Thelabel background changesto red.

* An*“X" mark appears to the left of the field name.

* A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp

button. Clicking the Help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

The figure “ Sample password entry field with field Help button” (page 667)
provides an example of the password field. The table “promptDlog
description file directives: password field” (page 668) provides alist of
descriptors for the password field.
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Figure 29

Sample password entry fi
)

eld with field Help button

Optional
field help

£ - Sy
Password entry [wwws
field |
Code  I%ph1abel1String: Password entry\nfield
pDpassword: pfld toto
pDpassuordHelp: some help information
labelString: Code
pDscrolledText: textHame €./pictl
phscrolledTextrows: 18
pDscrolledTextcolunns: 40
Description:
pDl abel Stri ng: Password entry\nfield
pDpasswor d: pfld toto
pDpasswor dHel p:  some help information
| abel String: Code
pDscrol | edText: text Name @/ pict10. txt
pDscrol | edText r ows: 18

pDscrol | edText col unmms: 40
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Table 11
promptDlog description file directives: password field
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDpasswor d: <var. nane> | Mandatory <var. name>isthe AVL variable name for
[ <val ue>] this field. Initial content is taken from the
input AVL, if any, or the specified value.
pDpasswor dPat t er ns: Optional Optional validation patterns (Ksh syntax).
<KSH patterns> Multiple Multiple patterns can be specified (they are
ORed together). If the contents do not
match, the Ok button is disabled. Also,
when the field loses keyboard focus, the
field is marked invalid with an X suffix to the
label and a red background/border.
pDpasswor dcol utms: <nb | Optional Width in characters for the field.
characters>
pDpasswor dedi t abl e: Optional Controls whether or not the field can be
True| Fal se modified.
pDpasswor d<r esour ce>: Optional Specifies additional XnText Fi el d widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDpasswor dHel p: <hel p Optional If specified, a Help button is added to the

text>| @help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.
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Component field
Thisfield isaspecialized text field for entering a component name. The
entered valueis provided as the following AVL values:

e <var. name>— thecomponent ID in display format
* <var. name>nod — the component ID’s module mnemonic name
e <var. name>api — thecomponent ID in API format

e <var. name><subconp type>— thevalueof each subcomponent
level (non-links)

e <var. name>type — for non-link components, the concatenated
(with ‘- ") values of al the component ID’s subcomponent types. For
links, it isthelink type

e <var. nanme>epl and<var. name>ep2 — for links, the
component I1Ds of the both endpointsin API format

This field supports a popup menu. The popup menu is also available by
clicking the drop-down arrow on the right side of the field. The popup menu
contains the following commands:

*  Get Context
This command fetches the current MDM component context asthefield
value

»  Select Matching Component...
This command is enabled only if the field contents identifies a Passport
component with an EMprefix. Selecting this command opens the
Passport Component Selector (ppConpSel ect or ) dialog which lists
all matching components. For details on this dial og, see ppCompSel ector
in 241-6001-301 Preside MDM Customization Administrator Guide.
You can specify Passport CAS CLI wild-cards, as well as module name
level wild-cards, in this field. The dialog displays the matching
components, if any, and lets you select the oneto use for thefield's value.

Theinitial value for the field is from one of two sources. Theinitial valuein
the field can be from the input AVL's value (the plain variable name with no
suffix and whose value can bein API or display format) for itsvariable name.
Or, theinitial value can be from the description file.

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



670 Appendix B The promptDlog Utility

You can specify aset of Ksh patterns to validate the entered valuein MDM
component ID display format. If the value isinvalid when it loses keyboard
focus, the following changes occur in the dialog to indicate the need for
correction:

»  TheOKk button (single page mode) and Next button (multiple page mode)
are disabled.

»  Thelabel background changesto red.
e An*“X" mark appears to the left of the field name.
» A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

The figure “ Sample component entry field and field menu” (page 671)
provides an example of the component entry field. The table “promptDlog
description file directives: component field” (page 673) provides alist of
descriptors for the component field.
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Figure 30
Sample component entry field and field menu

i
s
z

!
v
— Get Context

pDconpcol ums: 32

| abel String: Code
pDscrol | edText:
pDscrol | edText rows:

pDscrol | edText col umms:

18
40

ipDlabelString: Component entry\nfie Select Matching Component...

E-i i = =S -Lci;f'i:
Component entry »
fiely | EM/HELSINKI LP/*
Code
pDcomp: cfld EMFHELSIMKI LP/
pDcompcolunns: 32
label15tring: Code
pDscrolledText: textName €@./pictl
pDscrolledTextrows: 18
pDscrolledTeztcolumns: 40
Description:
pDl abel String: Conponent entry\nfield
pDconp: cfld EM HELSI NKI LP/ *

text Name @/ pictll.txt
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Figure 31
Sample component entry field (Passport component selector dialog)

"1 Passpart suboonponent: selsctar L‘-g'ghn (=)=l =]

Subcomponents for: EM/HELSINKI LP/*
EM/HELSINKI LP/D
EM/HELSINKI LP/1
EM/HELSINKI LP/2
EM/HELSINKI LP/3
EM/HELSINKI LP/4

This dialog opens when
you select the Select
Matching Component
command from the popup
menu.

Selection

Ir

‘ €3 Fid matches Cancel
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Table 12
promptDlog description file directives: component field
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDconp: <var. name> Mandatory <var. nane> is the AVL variable name
[ <val ue>] for this field. Initial content is taken from the
input AVL, if any, or the specified value.
pDconpPat t er ns: <KSH Optional Optional validation patterns (Ksh syntax).
patterns> Multiple The pattern is applied to the component ID

as specified in the text field. Multiple
patterns can be specified (they are ORed
together). If the contents do not match, the
Ok button is disabled. Also, when the field
loses keyboard focus, the field is marked
invalid with an X suffix to the label and a red

background/border.

pDcompcol utms: <nb Optional Width in characters for the field.
characters>

pDconpedi t abl e: Optional Controls whether or not the field can be
True| Fal se modified.

pDconp<r esour ce>: Optional Specifies additional XnText Fi el d widget
<val ue> Multiple resources.<r esour ce> is case sensitive.

pDcompHel p: <hel p Optional If specified, a Help button is added to the
text>| @help file> right of the field. Clicking the Help button

or displays the specified text.

pDHel p: <hel p
text>| @help file>
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File field

Thisfield isaspecialized text field for entering afile name. The field also
supports a Browse button. Clicking the Browse button opens a standard File
Selection dialog in context to the current field value. Selecting avalue from
the dialog populates the field's value.

Theinitial value for the field is from either the input AVL’s value for its
variable name or from the description file.

You can specify aset of Ksh patternsto validate the entered value. If thevalue
isinvalid when it loses keyboard focus, the following changes occur in the
dialog to indicate the need for correction:

The Ok button (single page mode) and Next button (multiple page mode)
are disabled.

The label background changes to red.
An“X" mark appears to the left of the field name.
A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

Thefigure “ Sample file entry field” (page 675) provides an example of the
filefield. Thetable “promptDlog description file directives: file field”
(page 676) provides alist of descriptors for the file field.
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Figure 32
Sample file entry field

T Brapn Biat GE 0 T
e i:‘;r{s fopt/MagellanHMS/datasnrss Browse. ..
Code  |hpiabelString: File entry\nfield —
pDfile: i ff1d fopt/MagellanHM5/data
pbfilecolumns: 32
labelitring: Code
pDscrolledText: textHame @./pictiz
pbscrolledTextrows: i3
pDscrolledTextcolumns: 40
I‘axr} i 5 sl I:‘]'T*"u-"l
Filter

fopt/Magellanims fdata fnrs /s

Directories S Fllesis
NMS/data/nrs/. R 7|
MNMEMdatayaiss, | e e
NMS/data‘nrs/aliant
NMS/data/nrs/bell |/
NMS/data/nrs/data Clicking the
NMS/data/nrs/rdf Browse button
NMS/ data/nrs/rpt B opens the File
w i Dialog
i__.l \\\\\\\ 7' i .|_l
Selection

| JoptiMagel Tanims /datasnrsd

OK |  Filter | cCancel

Description:
pDl abel String: File entry\nfield
pDfile: ffld\

[ opt / Magel | anNVS/ dat a/ nr s/ dat a
pDfi | ecol umms: 32

| abel String: Code
pDscrol | edText : text Name @/ pictl12.txt
pDscrol | edText rows: 18

pDscrol | edText col ums: 40
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Table 13
promptDlog description file directives: file field
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDfile: <var. nanme> Mandatory <var. nane> isthe AVL variable name
[<initial file/direc- for this field. Initial content is taken from the
tory>] input AVL, if any, or the specified value.
The value is also taken as the target
directory/file for the File Browser dialog.
pDfi |l ePatterns: <KSH Optional Optional validation patterns (Ksh syntax).
patterns> Multiple Multiple patterns can be specified (they are
ORed together). If the contents do not
match, the Ok button is disabled. Also,
when the field loses keyboard focus, the
field is marked invalid with an X suffix to the
label and a red background/border.
pDfi | ecol ums: <nb Optional Width in characters for the field.
char act er s>
pDfi | eedi t abl e: Optional Controls whether or not the field can be
True| Fal se modified.
pDfi | e<r esour ce>: Optional Specifies additional XnText Fi el d widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDfil eHel p: <hel p Optional If specified, a Help button is added to the

text>| @help file>
or

pDHel p: <hel p
text>| @help file>

right of the field. Clicking the Help button
displays the specified text.
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Numerical range field
Thisfieldisaspecialized text field for specifying anumerical value. Theright
side of thefield contains a spin box with up and down arrows. The arrows et
youincrease or decrease the numerical value within a specified minimum and
maximum range. You can also enter avalue in the box by typing, pasting and
dropping actions.

Theinitial value for the field is from either the input AVL’s value for its
variable name or from the description file. The minimum, maximum, and
increment values can also be taken in from the input AVL (asthe <var .
name>m n,<var. nanme>nmax,and <var. name>i nc variables
respectively) but are not provided in the output AVL.

Thefield value is validated against its specified maximum, minimum, and
increment. If thevalueisinvalid when it loses keyboard focus, the following
changes occur in the dialog to indicate the need for correction:

»  TheOKk button (single page mode) and Next button (multiple page mode)
are disabled.

* Thelabel background changesto red.
* An*“X" mark appears to the left of the field name.
* A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

The figure “ Sample numerical range entry field” (page 678) provides an
exampl e of the numerical rangefield. Thetable “promptDlog description file
directives. numerical range” (page 679) provides alist of descriptors for the
numerical rangefield.
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Figure 33

Sample numerical range entry field

3]

. Lig
s

Customer ID:

o =

Description:

pDr ange:
pDr angeVal ue:

Code  mpjanelString: Customer ID:

[

pirange: cid 0 8191 1
pDrangeYalue: 0
pDrangecolumns: 4

label15tring: Code
pDscrolledText: textHame @./pictil
piscrolledTextrous: 18
pbscrolledTextcolunns: 40

pDl abel String: Cust omrer | D

cid0 8191 1
0

pDr angecol ums: 4

| abel String: Code
pDscrol | edText : text Name @/ pi ct 13.txt
pDscrol | edText r ows: 18

pDscrol | edText col ums: 40
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Table 14
promptDlog description file directives: numerical range
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDrange: <var. nane> Mandatory <var. nane>isthe AVL variable name for
<m ni mun» <maxi nune this field. The minimum and maximum
[ <i ncrement >] values are specified with the increment (1
by default). The contents can be specified
manually but the field is considered valid
only if the entered value is a number within
the specified range and increment. If the
field is considered invalid, the Ok button is
disabled and marked with an X suffix to the
label and a red background/border when it
loses keyboard focus.
pDr angeVal ue: <val ue> Optional Initial value for the field if not specified in
the input AVL.
pDr angecol ums: <nb Optional Width in characters for the field.
charact er s>
pDr ange<r esour ce>: Optional Specifies additional XnSpi nBox widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDrangeHel p: <hel p Optional If specified, a Help button is added to the

text>| @&help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.
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Date field
Thisfield isaspecialized field for specifying adate as three numerical range
entry subfields for year, month, and day.

Theright side of each subfield contains a spin box with up and down arrows.
The arrows let you incrementally increase or decrease the value by one. You
can also enter avalue in the box by typing, pasting and dropping actions. The
maximum and minimum values for the subfields are as follows:

e 1960-2100 for the year
e 112 for the month
e 1-31fortheday

Theinitia value for the field is from either the input AVL's value for its
variable name or from the description file. The output value for the field isa
datein API format (YYYY MM DD). You can specify theinput valuein either
theinput AVL or the description file as the special value NOWor adatein API
format. Optionally, you can provide an offset to the input value by following
the value with a positive or negative offset specification in days, weeks, or
years.

Thefield value is validated against the subfields’ maximum and minimum.
No validation of the correctness of the day against the month/year
specification occurs. If the value isinvalid when it loses keyboard focus, the
following changes occur in the dialog to indicate the need for correction:

e TheOk button (single page mode) and Next button (multiple page mode)
are disabled.

*  Thelabel background changesto red.

* An“X" mark appears to the left of the field name.

» A red outline borders the text field.

If you specify a help string or file, the right side of the field will have aHelp

button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.
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Figure 34
Sample date entry field

lgj, '":.{;;IL.“..'
Date entry ; N ol et
field ZI0L () S S
Code I_EpD]ahelS_tring‘: Date entryinfield =
pbdate: dfld HOW -1d
label1String: Code
pDscrolledText: textHame C./pictl
pDscrolledTextrows: 18
pbscrolledTextcolunns: 40
Description:
pDl abel String: Date entry\nfield
pDdat e: dfl d NOW - 1d
| abel Stri ng: Code
pDscrol | edText : text Name @/ pi ct 14.txt
pDscrol | edText r ows: 18
pDscrol | edText col ums: 40
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Table 15
promptDlog description file directives: data field
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDdat e: <var. name> Mandatory <var. name> isthe AVL variable name
[ NOW <yyyy> <mmp <dd>] for this field. Initial content is taken from the
[ +] - <of f set >D| W Y] input AVL, if any, or the specified value.
The value is stored in the AVL in API format
(YYYY MM DD). If NOWis specified as the
initial value, the current date is used. You
can specify a positive or negative offset
from the specified date in days (D), weeks
(W, or years (Y). Otherwise, you can
specify an API time format date as the initial
value.
pDdat e<r esour ce>: Optional Specifies additional XmRowCol um widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDdat eHel p: <hel p Optional If specified, a Help button is added to the

text>| @&help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.
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Date-time field
Thisfield isaspecialized text field for specifying a date and time as six
numerical range entry subfields for year, month, day, hour, minutes, and
seconds.

Theright side of each subfield contains a spin box with up and down arrows.
The arrows let you incrementally increase or decrease the value by one. You
can also enter avalue in the box by typing, pasting and dropping actions. The
maximum and minimum values for the subfields are as follows:

e 1960-2100 for the year

* 1-12for the month

e 1-31fortheday

*  0-23for the hour

* 059 for the minutes

e 059 for the seconds subfields respectively.

Theinitial valuefor thefield iseither taken from theinput AVL'svaluefor its
variable name or as specified in the description file. The input and output
valuefor thefield isadate-timein API format (YYYY MM DD HH MM SS).
Theinput value (in the input AVL or the description file) can be specified as
the special value NOWor adate-timein API format. That value can optionally

be followed by a positive or negative offset specification in days, weeks,
years, hours, minutes, or seconds.

Thefield value is validated against the subfields’ maximum and minimum.
No validation of the correctness of the day against the month/year
specification occurs. If the valueisinvalid when it loses keyboard focus, the
following changes occur in the dialog to indicate the need for correction:

e TheOk button (single page mode) and Next button (multiple page mode)
are disabled.

* Thelabel background changesto red.
* An“X" mark appears to the left of the field name.
* A red outline borders the text field.
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If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

Thefigure“ Sample date-time entry field” (page 684) provides an example of
the date-time field. The table “promptDlog description file directives: date-
timefield” (page 685) provides alist of descriptors for the date-time field.

Figure 35
Sample date-time entry field

£3 : .
Date-time entry - e e A GOl A E

field 2001 4 a0 a0 = e e e (Bl

Code  |yplabe1string: Date-time entry\nfield -
‘pDdateTime: dtfld HOW +1h
TabelString: Code
pDscrolledText: textHame @./Fpictld.tx
pDscrolledTextrouws: 18

phscrolledTextcolumns: 40

Description:
pDl abel String: Date-time entry\nfield
pDdat eTi ne: dtfl d NOW +1h
| abel String: Code
pDscrol | edText : text Name @/ pi ct 15.t xt
pDscrol | edText r ows: 18

pDscrol | edText col ums: 40
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Table 16
promptDlog description file directives: date-time field
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDdat eTi me: <var. nane> | Mandatory <var. nane> isthe AVL variable name
[ NOW <yyyy> <mmp <dd>] for this field. Initial content is taken from the
[ +] - <of f - input AVL, if any, or the specified value.
set>DIW Y| H M 9] The value is taken/stored in the AVL in API
format (YYYY MM DD HH MM SS). If NOWis
specified as the initial value, the current
date and time is used. You can specify a a
positive or negative offset from the
specified date and time in days (D), weeks
(W, years (Y), hours (H), minutes (M, or
seconds (S). Otherwise, you can specify an
API time format date and time as the initial
value.
pDdat eTi me<r esour ce>: Optional Specifies additional XmRowCol urm widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDdat eTi meHel p: <hel p Optional If specified, a Help button is added to the

text>| @&help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.

Radio button box

Thisfield provides a set of radio buttons for specifying asingle atomic value

from aset of individua values.

You describe thefield by listing each radio button the field isto contain. Each
button definesan AVL variable name (usually the same for each radio button
of the samefield), atoggle value (different for each radio button and used as
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the value of the AV L variable when the button is selected), and alabel string
which isdisplayed. You can specify that there must always be at |east one set
button in the field (pDr adi oal waysOne: ).

Theinitial button set is either the onewhosetoggle name matchesthevariable
namein the input AVL or the one followed by the pDr adi oOn: lineinthe
description file.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

The figure “ Sampl e radio button box” (page 687) provides an example of a
field containing radio buttons. The table “promptDlog description file
directives: radio button box” (page 688) provides alist of descriptorsfor a
radio button box field.
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Figure 36
Sample radio button box

X ; ST

Conmand Impact: ) Debug

_15ysten Adnin
_J Configuration
_}Service

@ Passive

tode  |4pjabelString: Command Impact: -
pbradio: impact debug Debug
pbradio: inpact systemAdministrati
pbradio: impact configuration Conf
pbradio: impact service Service
pbradio: impact passive Passive
pbradioln:
Tabel5tring: Code
pbscrolledText: textHame @./picti
pkscrolledTextrous: 18
pbscrolledTextcolunns: 40

Description:

pDl abel String: Comand | npact:

pDr adi o: i npact debug Debug

pDr adi o: i npact systemAdm nistration \
System Admi n

pDr adi o: i npact configuration \
Configuration

pDr adi o: i npact service Service

pDr adi o: i npact passive Passive

pDr adi oOn:

| abel String: Code

pDscrol | edText : text Nane @/ pict16.txt

pDscrol | edText r ows: 18

pDscrol | edText col ums: 40

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



688 Appendix B The promptDlog Utility

Table 17
promptDlog description file directives: radio button box
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDradi o: <var. nane> Mandatory | Adds a radio button to the Radio Box.
<t oggl e nane> <l abel Multiol <var. name> isthe AVL variable name for
string> uttiple this field. It is typically the same for all radio
buttons in the box. When the button is set,
the AVL value is set to the corresponding
<t oggl e nane> value. <I abel
st ri ng> is the label of the radio button as
it appears in the display.
pDr adi oOn: Optional When specified, causes the preceding
radio button to be set. If a <var. nane>
mapping exists in the input AVL, this is
ignored in favour of the radio button whose
<t oggl e nane> matches the AVL value.
pDr adi oal waysOne: Optional If specified as t r ue, forces the Radio Box
true|fal se to always have one of the buttons set.
pDr adi o<r esour ce>: Optional Specifies additional XnBul | et i nBoar d
<val ue> Multiple (radio box) widget resources.
<r esour ce> is case sensitive.
pDr adi oHel p: <hel p Optional If specified, a Help button is added to the

text>| @&help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.

Check button box

Thisfield provides a set of check buttons for specifying zero, one, or more
atomic values from a set of individual values.
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You describethefield by listing each check button thefieldisto contain. Each
button definesan AVL variable name (usually the same for each check button
of the samefield), atoggle value (different for each check button), and alabel
string which isdisplayed. The AVL value for thefield is the concatenation of
the toggle names (separated by tabs) of each selected check button(s).

Theinitial buttons set are either the ones whose toggle names arelisted in the
matching variable name value in the input AVL or the ones followed by the
pDt oggl eOn: linein the description file.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

The figure “ Sample check button box” (page 690) provides an example of a
field containing check buttons. The table “promptDlog description file
directives: check button box” (page 691) providesalist of descriptorsfor the
check button field.
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Figure 37
Sample check button box

i:XJ ? I“':'a."f,'-.
Allowed Access: ¥ Telnet
¥ Local
¥ FMIP
¥ FTP
Code  hpiabelString: Allowed Access: —
pDtoggle: access telnet Telnet
pDhtoggleln:
pDtoggle: access local Local
pdtoggleldn:
pDtoggle: access fmip FMIP
pDtoggledn:
pDtoggle: access ftp FTP
pDhtoggleln:
label15tring: Code
pbscrolledText: textHame @./pictl
phscrolledTextrows: 18
pbscrolledTextcolumns: 40

Description:
pDl abel String: All owed Access:
pDt oggl e: access tel net Tel net
pDt oggl eOn:
pDt oggl e: access | ocal Local
pDt oggl eOn:
pDt oggl e: access fmp FMP
pDt oggl eOn:
pDt oggl e: access ftp FTP
pDt oggl eOn:
| abel String: Code
pDscrol | edText : text Name @/ pictl7.txt
pDscrol | edText r ows: 18

pDscrol | edText col ums: 40
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Table 18
promptDlog description file directives: check button box
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDt oggl e: <var. nane> Mandatory | Adds a check button to the check button
<t oggl e nanme> <l abel Multiple box. <var. name> is the AVL variable
string> name for this field. It is typically the same
for all check buttons in the box. The AVL
value is set to the <t oggl e name> values
of all the set buttons in the box separated
by a single blank. <l abel string>isthe
label of the check button as it appears in the
display.
pDt oggl eOn: Optional When specified, causes the preceding
check button to be set. Ifa<var. name>
mapping exists in the input AVL, this is
ignored in favour of the check button whose
<t oggl e nane> values are listed in the
AVL value.
pDt oggl e<r esour ce>: Optional Specifies additional XmRowCol unm widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDt oggl eHel p: <hel p Optional If specified, a Help button is added to the

text>| @&help file>
or

pDHel p: <hel p
text>| @&help file>

right of the field. Clicking the Help button
displays the specified text.
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List

Thisfield providesalist of named entries from which one or more values can
be selected.

You can specify individual list entries (pDl i st Ent ry: ) or use afile
(pD i st Ent ri es: )topopulatethelist. When using afile asinput, the next
line in the file that is not a comment line becomes an item in the list.

You can also populate the list with the names of Passport nodes or groups
(pD i st Passport s: ). You can specify whether the list should be

popul ated with the names of all known Passport groups or modules, or with
the names of the modules within a specified group. As well, you can also
specify the “*” wild-card value. These Passport items can be used as the
values of the @odes or @t art DoEPITemplate special AVL values.
When used, these special AVL values cause DOEPI Template to act upon the
specified nodes, @ odes, or to start a provisioning session on each one

(@tart).

Thelist can also be populated with the names of components from either the
GMDR or Network Model servers. You can list modules or links matching a
specific type or all types. And, you can list the next layer or all
subcomponents of a specified component.

You can select from varioustypesof lists: (pDl i st sel ecti onPol i cy:):

»  browsing list (BROASE_SELECT) with asingle selection with browsing
behaviour

e singlesdectionlist (SI NGLE_SELECT) with O or 1 selection
e multipleselectionlist (MULTI PLE_SELECT) with O or more selections
e extended selection (EXTENDED SELECT) which alows 0 or more

sel ections with selection extension behaviour

The AVL value of the field is the concatenation of the selected item strings
separated by tabs. Theinitial selections match the values of the variable name
intheinput AVL.
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UsingpDl i st Acti on:, you can specify asection of Ksh codeto execute
whenever a selection action occursin the list. The current selections are
avalableasthepDl i st Sel ect edl t ens variable (tab separated). Lists
often need some code support to achieve the necessary results. Refer to
“Inline execution and action support calls’ on page 700 for moreinformation
for the function calls that are provided to help.

If you specify a help string or file, the right side of the field will have aHelp
button. Clicking the help button displays the help text. If the label string is
empty, the field extends to the left side of the dialog.

Thefigure“ Samplelistfield” (page 694) provides an exampleof thelist field.
Thetable “promptDlog description file directives: list” (page 695) providesa
list of descriptors for the list field.
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Figure 38
Sample list field
L!'J .IEH'H]
Module |ATLANHTA
selection BARCELDHA
CALGARY
HELSTHKT
Code  |ypiabelString: Modulelnselection
pDlist: pnodes
pDlistvisibleltemCount: 4
pDlistPassports: -m
labelstring: Code
pDscrolledText: textHame €./pictl
pDscrol ledTeztrous: 13
pDscrolledTedtcolunns: 40
Description:
pDl abel String: Modul e\ nsel ecti on
pDlist: pnodes
pDl i stvisibleltemCount: 4
pDl i st Passports: -m
| abel String: Code
pDscrol | edText : text Name @/ pi ct 18.txt
pDscrol | edText r ows: 18
pDscrol | edText col ums: 40
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Table 19
promptDlog description file directives: list
Option Presence Description
pDl abel String: [<l abel Mandatory | Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDlist: <var. nanme> Mandatory <var. nane> isthe AVL variable name
for this field. Initial list selection is taken
from the input AVL. The AVL value for the
field is the value of the selected item (or the
items separated by blanks for multiple
select lists).
pDiistitem <l abel Optional Adds the specified entry to the list. The
string> Multiple string is both the displayed label and the
AVL value of the field if this item is selected.
pDiistltems: <file Optional Adds the contents of the specified file to the
pat h> Multiple list. The value of each non-commented (#)
line is both the displayed label and the AVL
value of the field if the corresponding item
is selected.
pDl i st Passports: Optional Adds Passport nodes or groups to the list.
-g [-n Multiple If - g is specified, all known groups are

| <gr oup nane>

[*]

added (with a @prefix suitable to be used
as the value of the special @odes or

@t art AVL variable of DoOEPITemplate).
If - mis specified, then all the Passport
node names are listed. If a group name is
specified, all the Passports within that
group are listed. If an * is specified, * is
added to the list as a wild-card
specification.

(Sheet 1 of 3)
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Table 19 (continued)
promptDlog description file directives: list

Description

Option Presence
pDl i st Conps[-nm
-m -1 [<type>]
| -next|-all <conpo-
nent >

Adds component names from the Network
Model (with - nn) or GMDR. If - mor - | is
specified, only modules or links (of the
specified type if any) are listed. If - next or
-al | is used, the next layer or all
subcomponents of the specified
component are listed. The component can
be specified in API or display format.

<BROWSE_SELECT| SI NGLE_
SELECT| MULTI PLE_SELECT
| EXTENDED_SELECT>

pDl i stsel ecti onPol icy: |Optional

Specifies the list behaviour;
BROWSE_SELECT (default) lets you select
with browsing behaviour; SI NGLE_SELECT
supports one or no selection;

MULTI PLE_SELECT supports multiple or
no selection; EXTENDED_SELECT supports
multiple or no selection with the ability of
extending the selection of contiguous
items.

Count: <nb itens>

pDlistvisibleltem Optional

Specifies the displayed height of the list as
the number of items that should be visible.
More items than specified may actually
appear because of the space reserved for
the horizontal scroll bar.

code>

pDli st Action: <Ksh Optional

Invokes the specified code when a list item
is selected (only applicable for single and
browse selection lists). In that code, the
value of the pDsel ect edLi stltem
variable is available with the value of the of
the selected item(s) (multiple items are tab
separated).

(Sheet 2 of 3)
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Table 19 (continued)
promptDlog description file directives: list

Option Presence Description
pDl i st <resource>: Optional Specifies additional XnLi st widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDlistHel p: <help Optional If specified, a Help button is added to the
text>| @help file> right of the field. Clicking the Help button
or displays the specified text.
pDHel p: <hel p
text>| @&help file>
(Sheet 3 of 3)
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Push button box
Thisfield provides one or more buttons that execute selected KSH code. If
you use multiple buttons, they appear horizontally in a XmRowColumn
widget. For every button, you need apDbut t onAct i on: resourcelineto
define the button’s action.

Buttons are normally selectable. However, you can control the button though
code using the pDset Val ue function call. For more information, see
“Inline execution and action support calls’ (page 700).

The figure “ Sampl e push button box” (page 699) provides an example of a
field containing push buttons. The table “ promptDlog description file
directives: push button box” (page 700) provides alist of descriptorsfor the
push button field.
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Figure 39
Sample push button box

£ Peaiipt D R

Clear directory| Extract file5|

Code  'hpiabelstring: =

phbutton: rind Clear directory
pbbuttonAction: fbin/rm fusrfuworkfdir
pDbbutton: extract Extract files
pDbhuttonAction: fusrfuorkfextractIt
Tabelstring: Code
pDscrolledText: textHame @./pictl
pkscrolledTextrows: 18

phscrolledTextcolunns: 40

Description:
pDl abel String:
pDbut t on: rnmd Clear directory
pDbuttonAction: /bin/rm/usr/work/dir
pDbut t on: extract Extract files
pDbutt onAction: /usr/work/extractlt
| abel String: Code
pDscrol | edText : text Name @/ pi ct 19.txt
pDscrol | edText r ows: 18

pDscrol | edText col ums: 40

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



700 Appendix B The promptDlog Utility

Table 20
promptDlog description file directives: push button box
Option Presence Description
pDl abel String: [ <l abel Mandatory Label to the left of the field.
string>]or
| abel String: [<Iabel
string>]
pDbutton: <var. nane> Mandatory Adds a push button to the button box.
<butt on nanme> <l abel Multiol <var. name> isthe AVL variable name for
string> uttiple this button. There is no output AVL value for
this field.
pDbutt onActi on: <KSH Mandatory Specifies the action invoked when the
code> Multiple previously described button is pressed.
pDbut t on<r esour ce>: Optional Specifies additional XmRowCol umm widget
<val ue> Multiple resources. <r esour ce> is case
sensitive.
pDt oggl eHel p: <hel p Optional If specified, a Help button is added to the
text>| @help file> right of the field. Clicking the Help button
or displays the specified text.
pDHel p: <hel p
text>| @&help file>

Inline execution and action support calls

The promptDlog utility provides several function callsto help in the creation
of the various action Ksh code and in the use of the utility in inline mode.
These calls let you extract and set the current val ues of field controls (AVL)
and to control the construction, display, and control of the dialog itself (inline
mode).
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Table 21
Inline mode and action support calls

Signature

Description

Field

value extraction

${pDi t enVal ues[<vari abl e
nane>] }

Not a function call in itself, but an associative array
indexed by the control variable name whose entry
value is the current value for the corresponding field
(if any). Do not modify this field directly because the
corresponding field will not be updated. Instead, use
the pDset Val ue and related function calls.

pDget Li stltens <list var.
name>

Populatesthe pDl i st | t enVal ues associative array
with the values contained in the specified list.

Field value setting
pDset Val ue <var. nanme> This is a whole family of calls (described individually
<val ue> below) depending on the type of target field. If no field
is associated with the named variable (hidden
variable from the input AVL or dynamically added), its
value is directly changed as specified. If a field is
associated with the variable, the displayed value is
also changed accordingly and any related validation
checks are performed.
pDset Val ue <text, password, |pDsetVal ue callfortext, password, component, and
conponent, or file field file fields. If - - is specified, the field is simply cleared.
var. name> If avalue is specified, it replaces the field value unless

[++] <val ue>

++ is used in which case the value is appended to
that of the field.

pDset Val ue <scroll ed text
var. nane>

[++] <val ue>

@file path>

pDset Val ue call for scrolled text fields. If - - is
specified, the field is simply cleared. If a value is
specified, it replaces the field value unless ++ is used
in which case the value is appended to that of the
field. If a file path is specified with a @prefix, the
contents of the file always replaces the current
contents of the field.

pDset Val ue <range var. nane>
<val ue> [<nmi n> <max>
[ <i ncrenent >] ]

pDset Val ue call for range fields. Simply sets the
field to the specified value. If they are specified, the
minimum, maximum and increment (defaults to 1) can
also be changed.

(Sheet 1 of 4)
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Table 21 (continued)
Inline mode and action support calls

Signature

Description

pDset Val ue <date var. nanme>
[ NOW <YYYY MM DD>] [+ -
<of f set >D| W Y]

pDset Val ue call for date fields. If NOWis specified,
the current date is used else the specified API date is
used. If an offset is specified, the current or specified
date is first offset positively or negatively before being
set.

pDset Val ue <date var. nane>
[ NOW <YYYY MM DD HH MM SS>]
[+] - <offset>DWY|H M S]

pDset Val ue call for date-time fields. If NOWis
specified, the current date-time is used else the
specified API date-time is used. If an offset is
specified, the current or specified date-time is first
offset positively or negatively before being set.

pDset Val ue <radi o or check
var. nane>
[!] <toggle names...>

pDset Val ue call for radio or check box fields. If ! is
indicated, all the current values are first reset. Then,
the named radio or check buttons are set.

pDset Val ue <list var. nanme>
-- [<items to

delete...>]

| ++|+? <itenms to add...>
| +@<itemfile to add>

| [!'] <itenms to select...>

pDset Val ue call for list fields (see also

pDset Li st Passport s and pDset Li st Conps). If -
- is specified, the following list items (pattern
matched) are removed from the list. If no items is
provided, the entire list is cleared. If ++ is used, the
specified items are added at the end of the list. If +?
is used, the items are added but only if they are not yet
in the list. If +@s used, the specified file’s contents are
added to the end of the list. Otherwise, the call will
control the selection of the named items. If ! is
specified, all items are first deselected. The following
items are then selected.

pDset Val ue <button var.
nane> True| Fal se

pDset Val ue call for button fields. This controls
whether the button is selectable (Tr ue) or not
(Fal se).

(Sheet 2 of 4)
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Table 21 (continued)
Inline mode and action support calls

Signature

Description

pDset Li st Passports <li st
var. nane>
[+++?] [-m[-9g]]][<group>
*

Populates the named list with Passport group/module
information such as the pDl i st Passports:
description file line. If ++ is used, the new items are
added to the end of the list. If +? is used, they are
added but only if they are not yet there. Otherwise, the
new items will replace the current ones. If - mis
specified, the names of all Passport modules known
to HGDS are added. If - g is used, the names of all
Passport groups are added. If a group is named, the
modules within that group are added. If * is specified,
the special wild-card (*) group name is added.

pDset Li st Conps <l i st var.
name>

[++]+?] [-nn]
-m -1 [<type>]
| -all]-next <conponent>

Populates the named list with Passport group/module
information such as the pDl i st Conps: description
file line. If ++ is used, the new items are added to the
end of the list. If +? is used, they are added but only if
they are not yet there. Otherwise, the new items will
replace the existing ones. If - nmis specified, the
information will come from the service selected
Network Model, otherwise it will come from the GMDR
server. If - mor - | is used, the modules or links
matching the specified type (or all) will be added. If -
al | or-next isused, the next layer of
subcomponents or all subcomponents of the specified
component or subcomponent are added.

Inline

mode commands

pDi nit X <command | i ne args>

Initializes the X-Windows environment (XtInitialize).
The command line arguments to the script are
normally passed on to this function. The resulting top-
level application shell widget is available as the

${ pDTOPLEVEL} and ${ TOPLEVEL} variable. Note:
if you provide your own version of this function, ensure
that you assign the top-level widget handle to a
variable named TOPLEVEL for the DtKsh extensions
to work properly.

(Sheet 3 of 4)
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Table 21 (continued)
Inline mode and action support calls

Signature

Description

pDbui | dDi al og

<t op-| evel Initializes the dialog within the top-level application

wi dget nanme> <descri ption shell widget (as created by initX) and reads in the
file> [<output AVL file>] specified description file. If an output file is specified,

the output AVL will be output to it instead of the
standard output stream. The resulting dialog is
available as the ${ pDDLOG} variable.

pDr ai seDi al og

Displays the dialog.

Xt Real i ze <top-level wi dget |Realizes the application so it can interact with the

name> user. Must be called before jumping into the main
loop.
Xt Mai nLoop X-Windows event loop. Never return, all processing is

the result of callbacks.

(Sheet 4 of 4)

Example: Passport User Authentication

The sample prompt dialog descriptor file (pwdDl 0g. desc) in this section
queries the parameters needed to concurrently create or modify a user
authentication on multiple Passport nodes using the DoEPI Template utility.

This dialog has two pages. The first page prompts for the target Passport
group and the authentication information needed to connect and configure its
nodes. See the figure “ User authentication entry form, first page (Passport
access)” (page 705). The second page requests the information on the user
access privileges. Seethefigure User authentication entry form, second page
(user parameters)” (page 706). Also included is a typical implementation of
the necessary EPI template (aut h. t npl ) and how all these pieces work
together.

The example uses the special @odes, @i d, and @wd AVL variables of
the DoEPI Template utility. The DoEPI Template utility usestheir valuesto
connect to the specified group/node for configuration purpose. Another
method to combine the prompt dialog with DOEPI Template is the use the
DoEPI Template - dI og option with the path of the description file.

241-6001-211 14.3RSUP




Appendix B The promptDlog Utility 705

Figure 40
User authentication entry form, first page (Passport access)
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Figure 41
User authentication entry form, second page (user parameters)

E) - T SEIE)
User ID: |t0t[§_ Help T
& o | i Help
Customer ID: ’vi
L= Help
EonmnandsSeope: i# netuork Help...
device

_lapplication

Command Impact:

d

_)debug elp
_isystemAdministration

@ configuration

_)service
_lpassive

Allouwed Access: ¥ telnet Help... i
# local

<<Previous Rexhe | Ok Cancel

The pwdDlog.desc prompt dialog description file:
# First page, information needed to connect
# to a group of Passports in provisioning node
# and change their configuration
pDPage: auth

| abel String: User Authentication

# Target Passport group.

# @tart is a special DoEPI Tenpl ate AVL vari abl e

# indicating which nodes to start a provisioning

# session on. pDlistPassports: -g * requests the

# list to be popul ated with all known group nanes and
# the wild card group. BROASE _SELECT al |l ows the

# selection of on itemat a tine.

| abel String: Target G oup:

pDist: @tart
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pDl i st Passports: -g *

pD i stsel ecti onPolicy: BROASE_SELECT
pDlistvisibleltenmCount: 10

pDhel p: Passport groups on which nodes to \
create/ change the user.

# User I D and Password used to connect to the

# Passports (the special DoEPI Tenpl ate AVL vari abl es
# @id and @wd are used). The password pattern

# requires that at |east 5 characters be specified.

| abel String: Access User |d:

pDt ext : @i d

pDt ext col ums: 8

pDt ext Patterns: +(?)

pDhel p: User Name to access and reconfigure the \n\
Passports nodes (1 to 8 ASCI| characters)

| abel String: Access Passwor d:

pDpasswor d: @wd

pDt ext col ums: 16

pDpasswor dPatt erns: ????27?*(?)

pDhel p: Password to access and reconfigure the \n\
Passports nodes (5 to 8 ASCI| characters)

# The second page contains the specification of the
# aut hentication to add/change.
pdPage: data

| abel String: User |D:

pDt ext : ui d

pDt ext col ums: 8

pDt ext Patterns: +(?)

pDhel p: User Nanme (1 to 8 ASCI| characters)

| abel String: Passwor d:
pDpasswor d: pwd
pDt ext col ums: 16

pDpasswor dPatterns: ???2??*(?)
pDhel p: Password (5 to 8 ASCI| characters)

| abel String: Custoner |ID
pDr ange: cid 0 8191
pDr angecol umms: 4
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pDhel p: Custoner Identification nunmber ([0-8191])

| abel String: Conmand Scope:

pDr adi o: scope networ k net wor k

pDr adi o: scope device devi ce

pDr adi o: scope application application
pDr adi oOn:

pDhel p: Al l omed conmand scope for the user.

| abel String: Conmand | npact:

pDr adi o: i npact debug debug

pDr adi o: i npact systemAdninistration \

syst emAdmi ni stration

pDr adi o: i npact configuration configuration
pDr adi o: i npact service service

pDr adi o: i npact passive passive

pDr adi oOn:

pDhel p: Al l owed command i npact for the user.

| abel String: Allowed Access:

pDt oggl e: access tel net tel net
pDt oggl eOn:

pDt oggl e: access local |ocal
pDt oggl eOn:

pDt oggl e: access fmp fmp
pDt oggl eOn:

pDt oggl e: access ftp ftp
pDt oggl eOn:

pDhel p: Al |l owed managenent interfaces.

Typical implementation of an authentication template (auth.tmpl):
# Passport User authentication tenplate suitable
# for addi ng/nodi fyi ng user authentications from
# doEP| Tenpl at e.
# AVL paraneters:

# nod -- nodul e name (from DoEPI Tenpl at e)
# user -- user nane (1-8 chars)

#  pwd -- password (5-8 chars)

# cid -- custoner ID (0-8192)

# scope -- conmmand scope

# (network, device, appl)
# i npact -- conmmand i npact
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#
#
#
#

(debug, sysAdm n, config,
service, passive)

access -- allowed access
(local, telnet, fmp, ftp)

# @RY the addi ng of the user so the tenpl ate behaves
# like a nodify if the user already exists
@RY $npd add access user/ $user

$nod set user/ $user password $pwd
$nod set user/ $user cid $cid
$nod set user/ $user scope $scope
$nod set user/ $user inpact $i npact

$mod set user/ $user all owedAccess $access

Typical invocation of the dialog and DoEPITemplate:
# raise a pronpt dialog for the necessary information
# which returns 0 if the user confirnmed the dial og.
i f [opt/ Magel | anNMS/ bi n/ prompt Dl og \

-desc /opt/ Magel | anNMS/ cf g/ pwdDl og. desc \
-out /tnp/auth. avl

t hen

fi

# performthe tenplate on the resulting AVL

# redirecting its output and error streans to

# a text w ndow.

[ opt/ Magel | anNVM5/ bi n/ DoEPI Tenpl ate -private \
-async -foreach -trace \
-1 oad CURRENT -save CURRENT \
-activate -avl /tnp/auth.avl \
-tnpl /opt/Magel | anNVB/ cf g/ aut h. t npl \
2>&1 \

| /opt/Magel | anNMS/ bi n/ xmsg - -delay O

# renove the AVL file once done
/bin/rm/tnp/auth.tnpl

Alternatively, the prompting dialog can be invoked through DoEPI Template
itself with its -dlog option:

# raise a pronpt dialog for the necessary information
# and performthe tenplate with it.
[ opt/ Magel | anNVM5/ bi n/ DoEPI Tenpl ate -private \

-async -foreach -trace \
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-1 oad CURRENT -save CURRENT -activate \
-dl og /opt/ Magel | anNVS/ cf g/ pwdDl 0g. desc \
-tnpl /opt/ Magel | anNVS/ cf g/ aut h. t npl \
2>&1 \

| /opt/Magell anNVS/ bi n/ xnsg - -delay O
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Index

$? shell variable 30

A
after command 242
alarm

display 126

sieve 157, 264, 377,531
Alarm and Status APl Access 45-52, 156—

162, 263-269, 376-386, 53077

alarm injection command 159, 266, 382, 535
APl 19

accessto 19

query sequences 19

using instead of EPl 21
Application Programing Interface. See API
ASCIIl 40, 151, 258, 369, 525

B

Base 29, 139, 247, 353, 503

Base commands 31-38, 142-147, 249-255,
356-361, 508—7?

C

cdbextract 90, 198, 306, 434

cdbmerge 90, 198, 306, 434

cdbserver 90, 198, 306, 434

cmecemd list command 171, 278, 402, 557
cmeemd utility 21, 54

cmewrap 57

Command Access 19, 20, 22, 29, 54-63, 139,

164-173, 247, 271280, 353, 390—
404, 503, 544-??

command return values 30

CPU 243

Customer Database 22

Customer Database Access 29, 140, 247, 353

Customer Database access 90-96

Customer Infomation Database 20

D
delivery 23
DISPLAY variable 55,57,164, 167, 271, 274,
390
DPN-100 33,54,143,164, 251,271, 357, 390,
510, 544
DtKsh
adarmdisplay 126-129
EPI 25,27-135
executing scripts 28
scripting language 20

E
EPI

useof 19,23

using APl instead of EPl 21
error messsages 142, 249
EVENT record type 47,51
example scripts

DtKsh alarm display 126-129

Expect paging script  235-237

Preside MDM Embedded Programming Interface Reference Guide 14.3RSUP



712 Index

Passport Card inventory 129-133, 237—
241, 342-345, 489493, 592-7?
expect 138
Expect paging script 235-237
expectk 138

F

Filemenu 126

G

genapi utility 38, 149, 256, 363

Generic APl Access 21, 29, 3845, 139, 149—
156, 247, 256-263, 353, 363-375

getnextReply function 243

H

Host Group Directory Service 21

Host Group Directory Service APl Access 53—
54, 163-164, 270-271, 387—390, 77—
543

M

Magellan Contrib package 141, 243

MDM context variable 36, 146, 254, 361, 515

message handling, asynchronous 147, 242,
255, 361

modem 235

Motif window 126

N

Network Model 19

Network Model APl Access 52-53, 162163,
269-270, 386387, 77-541

Network Reporting System 139

NMSAPIBindCallback command 44, 155,
262

NMSAPIConnect command 39, 150, 257

NM SAPIDisconnect command 40, 150, 257

NMSAPIDrop command 39, 150, 257

NMSAPIFindNextAttr command 44, 154, 262

NMSAPIFindNextField command 43, 154,

261

NMSAPIGetNextField command 42, 153,
260

NMSAPIGetRecord command 42, 152, 259

NMSAPIInit command 39, 150, 257

NMSAPIRecvReply command 41, 151, 258

NM SAPIRegister command 40, 151, 258

NM SAPI SendCommand command 40, 151,
258

NM SAPI SkipRestOfReply command 41, 152,
259

NMSCdbBindCallback command 94, 203,
310

NM SCdbConnect command 91, 200, 307

NM SCdbDisconnect command 92, 200, 308

NM SCdbDrop command 91, 199, 307

NM SCdbErase command 96, 204, 312

NM SCdbFetch command 92, 200, 308

NM SCdblnit command 91, 97, 103, 199, 205,
211, 307, 313, 319, 445, 456

NM SCdbQuery command 93, 201, 309

NM SCdbRecvReply command 93, 202, 309

NMSCdbStore command 95, 204, 311

NMSCmdBindCallback command 62, 172,
279

NMSCmdConnect command 57, 167, 274

NM SCmdDisconnect command 57, 167, 274

NM SCmdDoCommandFile command 66,
176, 283

NM SCmdDoCommandFlow command 66,
176, 283

NMSCmdDrop command 57, 167, 274

NM SCmdFindNextPPCompALttr
command 66, 175, 282

NM SCmdGetColumn command 60, 170, 277

NM SCmdGetNextPPCompAttr command 65,
90, 175, 198, 282, 306, 433, 434

NM SCmdGetNumColumns command 60,
170, 277

NM SCmdGetPPCompl D command 65, 175,
282
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NMSCmdlnit command 55,57, 165, 167, 272,

274, 391

NMSCmdPatternMatch command 61, 171,
278

NMSCmdRecvFullReply command 59, 169,
276

NMSCmdRecvNextDest command 61, 171,
278

NMSCmdRecvNextLine command 59, 169,
276

NM SCmdRecvNextPPComp command 63,
173, 280

NM SCmdSendCommand command 58, 168,
275

NM SCmdSendConnect command 58, 168,
275

NM SCmdSendDestRequest command 61,
171, 278

NM SCmdSendDisconnect command 58, 168,
275

NM SCmdSetServiceSelection command 57

NM SCmdskipRestOf Reply command 60,
170, 277

NM SCmdTerminateCommandFlow
command 283

nmsepi.tcl module 139

NMSEPI_COMP_ID variable 32, 33, 143,
144, 250, 251

NMSEPI_CTX_ VALUE variable 36, 146,
254

NMSEPI_NUM_COLUMNS variable 170,
277

NMSEPI_OUTPUT_COLUMN variable 60,
170, 277

NMSEPI_OUTPUT_MATCH variable 35,
146, 253

NMSEPI_OUTPUT_TEXT variable 58, 59,
60, 63, 168, 169, 170, 173, 275, 276,
277, 280

NMSEPI_RECORD TYPE variable 41, 42,
152, 259

NMSEPI_RESULT variable 30, 33, 38, 140,
248

NM SEPICompareComplds command 33,
144, 253

NM SEPI ConvertCompld command 32, 33,
143, 144, 250, 251

NMSEPIDefaultAPl command 30, 32, 140,
142, 248, 250

NMSEPIDefaultCdb 30, 32, 142, 250

NM SEPIDefaultCdb command 140, 248

NM SEPIDefaultCmd command 30, 32, 140,
142, 248, 250

NMSEPIDefaultNRS command 30, 32, 140,
248

NM SEPIDefaultRTAC command 30, 32, 140,
248

NM SEPIEventLoop command 37, 147, 255

NM SEPIGetContext command 36, 146, 254

NMSEPIInit command 31, 142, 156, 249, 263

NMSEPILongArith command 38, 147, 256

NM SEPI PatternMatch command 35, 146, 253

NM SEPI RegisterContextInterest
command 36, 147, 254

NMSEPISet command 30, 31, 140, 142, 248,
249

NM SEPI SetContext command 36, 146, 254

NMSEPITerm command 31, 142, 249

NMSEPITimer command 37, 148, 255

NM SGM DRAPIConnect command 46, 156,
263

NMSGMDRAPICreateAlarmSieve
command 46, 157, 264

NM SGM DRAPI CreateRawStateSieve
command 50, 160, 267

NMSGM DRAPIFormatAlarm command 49,
159, 266

NMSGMDRAPIInit command 46, 156, 263

NMSGMDRAPIInjectAlarm command 49,
159, 266

NMSGMDRAPIRecvAlarm command 47,
157, 243, 265
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NMSGMDRAPIRecvRawStatecommand 51,
161, 268

NMSHGDSAPIConnect command 53, 163,
270

NMSHGDSAPIInit command 53, 163, 270

NMSHGDSAPIRecvReply command 54,
164, 271

NMSHGDSAPI SendQuery command 54,
164, 271

NMSNMAPIConnect command 53, 163, 270

NMSNMAPIInit command 52, 162, 269

NMSNRSAddSource command 106, 321

NMSNRSDrop command 103, 319

NM SNRSFetchNextComponent
command 110, 219, 326

NMSNRSFindAttribute command 117, 226,
333

NM SNRSGetComponent command 115, 116,
224, 225, 330, 331, 470

NM SNRSGetComponentSchema
command 118, 227, 333

NM SNRSGetFirstAttribute command 116,
117, 225, 226, 332, 333

NM SNRSReportCompType command 105,
213, 320

NMSNRSStartQuery command 103, 319

NMSRTACDrop 205

NMSRTACDrop command 97, 205, 313

NMSRTACFetchNextAlarm command 98,
207, 314

NMSRTACFindNextAttribute 210

NM SRTACFindNextAttribute command 102,
317

NMSRTACFormatAlarm command 100, 209,
316

NMSRTACGetAlarm command 100, 209, 316

NMSRTACGetFirstAttribute command 101,
209

NMSRTACGetNextAttribute command 101,
210, 317

NMSRTACStartQuery comand 206

NMSRTACStartQuery command 97, 313
NRS
see Network Reporting System 139

P
Passport 53, 54, 55, 61, 129, 164, 165, 237,
271, 272, 342, 389, 390, 489, 543,
544, 592
Passport Card inventory 129-133, 237-241,
342-345, 489493, 592—7?
Perl
EPI 25, 245-345
scripting language 20
post-Recv functions 45, 155, 263, 374, 403
proc invocation 242
programming utilities 20

query handling 39

R
raw state change sieve 50, 160, 267, 383, 536
Real-Time Alarm Collection 139
Recv call 243
Recv routines 147, 155, 172, 279, 310
REGISTER message 38, 40, 151, 258
return values, command 30
RTAC
see Real-Time Alarm Collection 139

S
Sieve
alarm 157, 264, 377, 531
event notifications 149, 257, 364
notifications 157, 161, 264, 268, 378, 384,
532, 537
raw state change 50, 160, 267, 383, 536
special characters, using 59, 169, 276
Specialized APl Access 29, 45-54, 139, 156—
164, 247, 263-271
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T
Tcl
EPl 137-243
EPI routinesin 25
package 243
scripting language 20
tclsh 138
Tk 147, 155, 242
TTY 235

U
UNIX 20, 31, 33, 141, 142, 356

wW
wish 138

X
Xtlnitialize 45, 63
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