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About This Document

This document describes how to create a switch integration package for use with a V oice Power
application.

This document is designed so that you can quickly find information about how, when, and why to perform
specific tasks.

INTENDED AUDIENCES

Developers for Voice Processing Co-marketers (VPCs) and Master V oice Processing Co-marketers
(MVPCs) are the primary audience for this document.

PREREQUISITE SKILLS OR KNOWLEDGE

This document assumes familiarity with the following.
* aUNIX editor, such asvi
* software development concepts and structures, including the C compiler
¢ shell programming
* tsm scripts development
* CONVERSANTO Intro R1.0
¢ knowledge of the switch for which the package is being devel oped

Vii



viii About This Document

HOW THIS DOCUMENT IS ORGANIZED

* |Chapter 1, Swmitch Integration Basics,|introduces switch integration concepts.

* |Chapter 2, Installing the Toolkit,|explains how to install the Toolkit from diskette onto your
development environment.

* |Chapter 3, Development Process,|outlines the steps of developing a switch integration package. Each
step is then detailed in successive chapters.

¢ |Chapter 4, Development Structures,|covers several models for devel oping sections of code specific to
switch integrations.

* |Chapter 5, Call Information Options,|details the switch integration options for exchanging data between
the switch and the application.

¢ |Chapter 6, Message-Waiting Options|covers possihilities for controlling message-waiting indicators.

* |Chapter 7, Transter Options,|details blind, semi-intelligent, and intelligent transfers and how they apply
to switch integration.

* |Chapter 8, Disconnect Options,| specifies how the switch notifies the application that a caller has hung
up.

* |Chapter 9, Miscellaneous Options,|describes four additional switch integration options: leave-word-
calling, message-waiting refresh, in-service notification, and day/night service change.

¢ |Chapter 10, Installing Your Switch Integration Package,|steps you through putting your switch
integration package on diskette and installing it on the run-time environment.

¢ |Appendix A, Development Aids,|contains worksheets and a checklist to help you develop a switch
integration package.

A list of [abbreviations,|ajglossary|and anjindex| are also included in this document.

HOW TO USE THIS DOCUMENT

First, read [Chapter 1] Switch Integration Basics, and Development Process, as an introduction to
switch integrations. Use[Chapter 2] Installing the Toolkit, to install the Toolkit software on your
development machine. Read Chapters 5 through 10, in order, to develop and install the package,

referencing Devel opment Structures and[Appendix A ] Development Aids as necessary.



About This Document iX

CONVENTIONS USED IN THIS DOCUMENT

The following typographic conventions are used in this document.

Terminal keysthat you press are shown in rounded boxes. For example, an instruction to pressthe
enter, carriage return, or equivalent key is shown in this document as the following.

Press (e

Phone pad keys that you press are shown in square boxes. For example, an instruction to press zero is
shown in this document as the following.

Press| o |
The word enter meansto type avalue and press( enter ). For example, an instruction to typey and
press(_enTer ) is shown in this document as the following.

Enter y to continue.

Two or three keys that you press at the same time (that is, you hold down the first key while pressing
the second key and, if appropriate, the third key as well) are shown together in arounded box and are
separated by hyphens. For example, an instruction to press and hold whiletyping the letter d is
shown in this document as the following.

Press(aira).

Information that is displayed on your terminal screen — including screen displays, field names,
prompts, and error messages — is shown in typewriter-style constant-width type. Information that you
enter from your keyboard is shown in constant-width bold type. Hereisan example.

Atthe Logi n | D? prompt, enter snowf ox

Variables that the system supplies or that you must supply are shown initalic type. For example, a
message that is displayed on the screen with one of your specific filenames might be shown generically
in this document as the following.

Your file filename has been saved.

The word select is used in this document to mean the following: move to the desired menu item using
the arrow keys (highlight it) and press( enTer ).
The Switch Integration Toolkit is referred to in this document as the Toolkit.
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Series of Menu Selections

To perform a specific activity, you may have to pick through several menus to reach your desired
destination. For example, to reach thevoice equipvenT window, you would have to do the following.

When you log on, the ivpssr3.0 menu is displayed.

I' VPSS R3.0

AT&T FACE
Voi ce System Admi ni stration
Exi t

From the ivessr3.0 menu, select Voi ce Syst em Adni ni strati on.
This brings up the voicE sYSTEM ADMINISTRATION Menu.

Voi ce System Admi ni stration

Appl i cation Package Admi nistration
Confi gurati on Managenent

Reports

Switch Interfaces

Syst em Moni t or

From the voice sysTEm ADMINISTRATION menu, select Conf i gur ati on Managenent .
This brings up the CONFIGURATION MANAGEMENT menul.

Confi guration Managenent

Syst em Contr ol
Voi ce Equi pnent

From the coNFIGURATION MANAGEMENT Menu, select Voi ce Equi prent .
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Xi

This brings up the voice euipmeNT window.

Voi ce Equi pnent

CHN CD.PT STATE STATE-CHNG TIME SERVICE-NAME PHONE GROUP OPTS TYPE
0 0.0 INSERV ~ Aug 28 19:24:25 CA+VM 2003 2 Talk VP4
1 0.1 INSERV  Aug 28 19:24: 25 CA+VM 2004 2 Talk |VP4
2 0.3 INSERV ~ Aug 28 19:24:25 CA+VM 2001 2 Talk VP4
3 0.4 INSERV ~ Aug 28 19:24: 25 CA+VM 2002 2 Talk |VP4
4 1.0 INSERV ~ Aug 28 19:24:25 CA+VM 2005 2 Talk VP4
5 1.1 INSERV  Aug 28 19:24: 25 CA+VM 2006 2 Talk |VP4
6 1.3 INSERV ~ Aug 28 19:24:25 CA+VM 2007 2 Talk |VP4
7 1.4 INSERV  Aug 28 19:24:25 CA+VM 2008 2 Talk | VP4
8 2.0 INSERV ~ Aug 28 19:24:25 CA+VM 2009 2 Talk | VP4
9 2.1 INSERV  Aug 28 19:24:25 CA+VM 2010 2 Talk |VP4

10 2.3 INSERV  Aug 28 19:24:25 info_service 2011 2 Talk |VP4

11 2.4 INSERV Aug 28 19:24:25 nessage_drop 2012 2 Talk 1VP4

Thisisalong and difficult way to show how to reach amenu. Therefore, a series of menu selectionsis
shown in this document using the following convention.

Begin at the ivpssr3.0 menu and pick the following sequence.
Voi ce System Admi ni stration
Configurati on Managenent
Voi ce Equi pnent

In this example, the ivpssr3.0 menu is the top level menu pick for this application. It isthe first menu you
see when logging on to the system. It isused consistently in all menu pick series, to serve as a point of
reference regardless of where you are in the menu system.

Each subsequent menu pick is shown on its own line, so that you can enter the sequence at any point and
till arrive at the desired menu. Each new line represents a different deeper-level menu from which you
should make the selection shown.
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TRADEMARKS AND SERVICE MARKS

The following trademarked products are mentioned in this document.
* CONVERSANTO isaregistered trademark of AT&T.
* AUDIXD isaregistered trademark of AT&T.
* Voice Power(] isatrademark of AT&T.
e DEFINITYO Communications System is aregistered trademark of AT&T.
* UNIXO isaregistered trademark of UNIX System Laboratories Inc.

RELATED RESOURCES

In addition to this document, you may also require the following resources.

0 Title USelect Code

O
CONVERSANT Iniro Insiallalion  585-312-110
[CONVERSANT Intro Administration [585-312-114
O
O

[CONVERSANT Intro Reference [1585-312-113
LCONVERSANT Intro User'sGuide  1U585-312-112
HCONVERSANT Intro Operations  H585-312-111

In addition, you may also need documents from the V oice Power application sets. For ordering
information, refer to the Business Communications Systems Publication Catal og (555-000-010).

HOW TO MAKE COMMENTS ABOUT THIS DOCUMENT

Reader comment cards are behind the title page of this document. While we have tried to make this
document fit your needs, we are interested in your suggestions for improving it and urge you to compl ete
and return a reader comment card.

If the reader comment cards have been removed from this document, please send your comments to the
following address.

AT&T

Technical Publications Department
Room 22-2C11

11900 North Pecos Street

Denver, Colorado 80234



1. Switch Integration Basics

Switch integration refers to the sharing of information between a voice mail system and a switch in order to
provide a seamless interface to callers and subscribers. There are various levels of switch integration. The
following isalist of some features which can be incorporated as part of a switch integration package.

e [detect and answer incoming callg

e |recognize calling and called partieq

e [notify voice mail users that they have messageq

e [transfer callers to other numberg

e [detect when acaller hangs up|

Part of your job as a switch integration package developer is to determine which switch integration features
are supported by aparticular switch.

1-1
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HOW CALL INFORMATION IS USED

Call information is the data passed from the switch to the voice mail system. Call information includes the
following pieces of data.

¢ call type (direct, covered)

¢ calling party

¢ called party

¢ call origination (internal, external)

* reason for coverage (busy/ring no answer)

When the PBX transfersacall to AUDIX Voice Power, it also sends call information through a digital
connection for example, to the Digital Communications Protocol (DCP) card or through a switch interface
device (SID) to acommunications port. Thiscall information tells AUDIX Voice Power, for example,
what type of call itis(internal, external, or covered) and who the caller is calling (extension or name).

Call information expedites the processing of acall. For example, with call information, subscribers can
pre& in response to the extension prompt when calling AUDIX Voice Power from their desksto get
messages. Thisisbecause AUDIX Voice Power aready knows the subscriber’ s extension viathe call
information it got from the PBX. By pressing , the subscriber simply acknowledges that AUDIX Voice
Power should use the PBX information it obtained (direct, internal, calling extension). After entering their
passwords, subscribers are connected to their mailboxes.

Call information is used in avariety of waysin asingle transaction. AUDIX Voice Power first uses PBX
information to determine which service to provide. For example, if the call information says that thisis an
internal (one subscriber calling another), covered call (the called person was either on the phone or not
there), then AUDIX Voice Power provides the call-answer service so that the calling party can leave a
message. After determining the service, AUDIX Voice Power would reference the call information again
to obtain the extension of the called person so that the caller is connected to the correct mailbox.

If your switch has no means of providing call information, the service provided to the caller is based on the
name of the script assigned to the channel which answersthe call. For example, if the call-answer script is
assigned to al channels, all calls sent to the voice mail system, regardless of type, hear the call-answer
greeting. This greeting prompts callers to reenter the extension of the person they were calling (because
thisinformation is not sent from the switch), and then the voice mail system connects them to the
appropriate mailbox where they can leave a message.

Call information options for switch integration are covered in[Chapter 5, Call Information Options,|
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HOW USERS ARE NOTIFIED OF MESSAGES WAITING

There are several ways avoice mail system can notify callers that they have voice mail. Natification
capabilities are based on the switch and on the subscriber phone set type.

A message-waiting lamp on the phone set is the most common notification method. If thelight is on, the
user knows that there are new messages and can call the voice mail system to listen to them.

Dial tone modification is another notification method. Subscribers can check for new messages by lifting
the handset and listening to the dial tone. A distinctive dia tone indicates the presence of messages, while
the normal dial tone means no messages.

Finally, display phones for some switches have the ability to indicate when messages are waiting through a
letter code shown in the display area.

Some voice mail systems (such as AUDIX V oice Power) support a notification method known as
outcalling. This feature can be set up to call a subscriber at a specified number when new messages arrive.
(Outcalling is not dependent on the switch. It can be used in addition to or instead of any of the above
notification methods.)

AUDIX Voice Power Lodging allows the property management system to control the message-waiting
lamps for hotel guests. In this case, your switch package does not need to support a message-waiting
notification method.

Message-waiting options for switch integration are explained in[Chapter 6, Message-Waiting Options)

HOW TRANSFERS WORK

A caller can be transferred to another number for a variety of reasons, including the following.
¢ caller pressed zero to transfer to an operator for assistance
¢ voice mail system failed to receive the expected call information

e caller selected to transfer to another extension or a number outside the switch

To interface with most switches, the voice mail system simply performs the transfer operation the way a
person would transfer a call from his or her phone to another extension. A common transfer sequenceis
depress and release the switchhook (producing aflash), listen for a specia dia tone (also known as stutter),
dial the transfer to number, and hang up.

It isimportant to familiarize yourself with the transfer operations of a particular switch by using tip/ring
(analog) telephones (as opposed to digital phones). A few switches support transfer requests over avoice
mail interface. Some switches do not support transfers at al. Transfers are addressed in[Chapter 7))
[Transfer Options)
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HOW DISCONNECTS ARE HANDLED

A switch integration package must also dictate how the switch will notify the voice mail system when a
caller hangs up (disconnects). Disconnect notification isimportant because it allows the voice mail system
to free up the channel for another call. There are several types of disconnect signals that are recognized by
Voice Power applications. Disconnects are covered in|Chapter 8, Disconnect Options)

WHAT IS A SWITCH INTEGRATION DEVICE?

A Switch Integration Device (SID) is alink between a switch and a voice mail system which provides a
standard interface for call information and message-waiting updates. Voice Power applications require the
Simplified Message Desk Interface (SMDI) standard interface. The details of thisinterface are presented in
[Chapter 5, Call Information Options,|and|[Chapter 6, Message-Waiting Options.|

Because the SMDI protocol is an industry standard, you may wish to query switch or other equipment
vendors concerning the availability of the device for aswitch. If aSID isavailable for a switch, little effort
isrequired for the call information and message-waiting updates portions of the switch integration package.
However, there may still be transfer and disconnect issues.



2. Installing the Toolkit

This chapter describes how to install the Switch Integration Toolkit (the Toolkit) software into your
development environment. Y ou should install the Toolkit when you are ready to begin developing your
switch integration package.

PREREQUISITES

Because the requirements differ, a distinction is made between the devel opment environment and the run-
time environment. The development environment is the hardware and software used to devel op the switch
integration package. The run-time environment is the hardware and software that the switch integration
package is run on, for example, atest machine or a customer machine.

Development Environment

Before you can successfully install the Toolkit software, you must install the CONVERSANT Intro
Application Development Software and the CONVERSANT Intro Advanced Application Toolkit Software.
Refer to the documentation included with these packages for details on their installations.

Run-time Environment

The switch packages devel oped using the Toolkit are designed to run on the Integrated V oice Processing
System Software Release (1VPSS) 3.0, along with at least one V oice Power application package, such as
AUDIX Voice Power Release 3.0 or AUDIX Voice Power Lodging Release 3.0.

2-1
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Installing the Toolkit

INSTALLATION PROCEDURE

Use the following procedure to install the Switch Integration Toolkit software.

1

Login asroot.

The system displays the UNIX system prompt (#).

You must be logged in asroot to usethei nst al | pkg utility. If you are not logged
NOTE inasroot, log out and log back in asroot.

Enter di spl aypkg
The system displays alist of the software installed on the system.
Verify that the following two packages appear in thedi spl aypkg listing.

CONVERSANT I ntro Application Devel opment Software
CONVERSANT I ntro Advanced Application Tool kit Software

If these packages are not listed, you must install them before continuing with this
NOTE procedure. Otherwise, the Switch Integration Toolkit software installation will fail.

Enteri nst al | pkg
The system displays the following message.
Stri ke ENTER when ready or ESC to stop.
Insert floppy disk #1 for the Switch Integration Toolkit Software package into the floppy disk drive.
Press( ENTER ).
Status messages are displayed as portions of the installation are completed.
Continue loading disks as prompted by the following message.

Reached end of medi um on input.

You may renove this floppy disk.

To QU T - strike <g> followed by <Enter>.

To continue - insert floppy disk <number> and strike the
<Enter > key.
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8. When installation is complete, the system displays the following message.

The installation of the Switch Integration Tool kit Software
is now conpl ete.
9. Removethelast floppy disk and store al the disks in a secure place.

Do not leave afloppy diskette in the drive.

The Switch Integration Toolkit software is now installed.

Be sure to read|Chapter 1, Switch Integration Basics,|and|Chapter 3, Devel opment Process,fas an
introduction to switch integrations. Then, read|Chapters §through(10,|in order, to develop and install the
package, referencing|Chapter 4, Development Structureqand|Appendix A, Development Aidg as necessary.
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REMOVING THE TOOLKIT

This procedure is provided in the event that you need to remove the Switch Integration Toolkit software
from your development environment.
To remove the Toolkit software, do the following.
1. Login to the system asroot.
The system displays the UNIX system prompt (#).

You must be logged in asroot to used the r enpvepkg utility. If you are not logged
NOTE inasroot, log out and log back in as root.

2. Enterr enmovepkg
The system displays alist of installed packages numbered 1 to n.

3. Enter the number of the Switch Integration Toolkit Software package.
The system displays the following message.

Do you really want to renpove the Switch Integration Tool kit
Sof t war e Package?

Stri ke ENTER when ready or ESC to stop.

4. Press(pven)

To verify that the package is being removed, use (stop screen scroll) and (start screen
scroll) to view the following status messages.

Removi ng systemfiles for the Switch Integration Tool kit
Sof t war e.

The Switch Integration Tool kit Software has been successfully
renmoved.

The Switch Integration Tool kit Software is now renoved.



3. Development Process

This chapter provides an overview of the switch integration package devel opment process. This process
includes the following.

e [setting up the devel opment environment]

e [selecting various options based on the capabilities of the switchf

e |coding switch-specific software, if necessary|

¢ [assembling the switch package on diskette

e linstalling the switch package on the run-time maching

e [testing the switch packagg

3-1
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SETTING UP THE DEVELOPMENT ENVIRONMENT

There are very few requirements on the directory structure for your switch integration package development
environment. The following guidelines are meant to provide consistency and simplify the development of
the package.

* Create adirectory based on the name of the switch for which you are devel oping the package. For
example, if the switch is manufactured by the Acme Switch Company, create a directory named acme.

* Create two subdirectories under acme: src for source files and install for the installable package.

* The subdirectoriesfor src will depend on what parts of switch integration development are required for
the Acme switch. Each major component (for example, a C process or script program) should have its
own directory. Inaddition, one directory is needed for header files, and one directory is needed for
libraries that you may create as part of switch integration development. Much of the switch package
development process involves copying default files provided by the Toolkit then modifying them for
use with your switch integration package; a separate directory to store these files is useful.

* Create apkg subdirectory under install

* pkg subdirectories will store parts of the installable package. During the development process, you
compile programs in the sr ¢ directory and copy the results of the compilation (and any other files
needed by the package) to the appropriate pkg subdirectories.

The following is an example of the pkg subdirectory structure for the Acme switch.

U Directory Explanation U
Flg,wi n/data/params required: contains switch parameters %
Cbwin/data/swinnames  required: contains switch name for administration O
?Ni n/data/swinrules required: contains applications that work with this switch é
[ [
O O
E{/s/tr ans needed if you write one or more scripts u
Hacme/bi n needed if you write one or more processes E
Eetc/conf/init.d needed if you write one or more own processes (for inittab) 5

It isimportant to distinguish between the source directories and the target directories. The source
directories (for example, src) contain source code, original copies of files, and other files which are not
actual parts of the resulting switch package. Target directories (for example, install) include only those
files that actually install on the customer machine.
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CHOOSING OPTIONS

through[9 require you to determine the capabilities of the switch in areas such as call
information, message-waiting notification, transfers, and disconnects. To determine switch capabilities,
you must familiarize yourself with the switch and its documentation.

Options for each switch integration feature are presented in sections[Chapters 5§ through[9.] Read these
sections and determine which option is appropriate for your particular switch. Then, follow the steps listed
in that section to include the appropriate option in the package. These steps may include for example,
copying a default file, changing parameters, or coding a script.

Some steps will ask to you record information on worksheets in[Appendix A, Development Alds| Writing
down information as you proceed through each step of development makes assembling the package later
much easier. AT& T recommends that you make copies of the development aids in[Appendix A]before
beginning so that the masters are always available for the development of another switch integration
package.

WHEN IS CODING REQUIRED?

The Toolkit allows you to support many switches without any software development. The large number of
parameters and options provided allow for great flexibility in accommodating various environments.
However, you may encounter a switch which requires you to develop code to complete the switch
integration package. If coding isan option for a particular component of the switch integration package,
guidelines for development are presented in the chapter in which that component is discussed. The
following list summarizes some of the situations in which coding may be required.

¢ |f the switch supports a voice mail interface other than the SMDI protocol required by the SID software,
you will need to develop one or more processes to handle the interface.

* |f theway in which transfers are performed on the switch is significantly different from the default
switch, scripts coding may be required.

* If the switch provides in-band signaling, a mechanism by which the switch generates a series of touch
tones at the beginning of the call to specify calling and called parties, scripts coding may be required.

¢ |f the switch supports message-waiting updates by dialing feature access codes, scripts coding may be
required.

* |f the switch requires channelsto dia afeature access code to notify the switch that the channel is ready
to receive phone calls, scripts coding may be required.

ASSEMBLING, INSTALLING, TESTING

A checklist isincluded inJAppendix A, Development Aids,|to help you verify that al features of switch
integration have been considered in your package. Once you have determined that al pieces have been
implemented, [Chapter 10, Installing Your Switch Integration Package,|explains how to put the package on
diskette, install it on the run-time machine, and test basic functionality.
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4. Development Structures

This chapter covers concepts and structures you will need throughout the development of a switch
integration package. [Chapters 5 through[@will refer you as needed to the ideas presented here. However,
you may want to familiarize yourself with this information before you begin coding.

* [scripts and processeq

¢ |switch package administration|

e [tools for testing the switch package]

4-1
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SCRIPTS AND PROCESSES

Scripts and processes differ both in the programming language used to code them and the operations they
support. Scripts consist of a series of operations that interface to the phone line; they are writtenin a
specia programming language called native script. Processes are written in C and are useful in interfacing
to components other than the phone line, such as a voice mail serial link.
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Scripts

The CONVERSANT Intro Advanced Application Toolkit document provides guidelines and examples for
writing scripts. However, in order for your switch integration scripts to work properly with \ oice Power
applications, you must aso do the following.

1

Declare the variables and structures you need for your scriptsin afile using the standard C language
constructs. The example below uses vpc.c asits variables and structures filename. Note that the only
variable types supported by the script tools are the following: int, char (including array), and
structures containing int and/or char types.

Put the directory /toolkit/bin in your path using the following command.
PATH=$PATH:. / t ool ki t/ bi n

Using the sw_script.c file provided by the Toolkit in the /toolkit/sr c/scripts directory and the
variables and structures file you created (vpc.c in this example), execute c 2t as to convert the C
language variables to script variables.

cat sw script.c vpc.c | c2tas -l/att/include -1/att/nmsgipc \
-lI/toolkit/include -a 0 -0 vpc.h

sw_script.c must be thefirst in thelist of filesto concatenate.
NOTE

The total amount of space used for variables and structures cannot be more than 500 bytes. Ensure
that this limit has not been exceeded by looking at the last line of the vpc.h file. Thisline contains
the variable with the highest address; it must be less than 500.

Using the #include syntax in C, include the following header filesin your script source.
— codestyle.h
— mesg.h
— tsm_dip.h
— swin_siscr.h
— Sw_scr2scr.h
— vpc.h (thefile created in the previous step)
Put the following command in front of all the header filesin the script source.
taspp off

Put the following command after all the header filesin the script source.
taspp on

Run the following command (assuming your script name isvpc.t).

taspp -1/att/include -1/att/msgipc -1/toolkit/include \
-0 vpc.o vpc.t
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9. Compilethe script, using the file just created, using the following command.
/vs/bin/tas -e -0 .vpc. T vpc.o

The script .vpc.T must be moved or copied to the /vs/trans directory of the run-time machine. Note the
name of the script; it startswith aperiod (.) to prevent it from showing up as a script which could be
assigned to achannel. The switch integration scripts cannot be assigned to a channel; they are executed
when needed by the V oice Power script assigned to the channel.

While developing your scripts, keep in mind the following.

* Theinformation passed from the V oice Power application to your script is found in the to_info structure
in the sw_scr2scr.h header file.

* The operations your script must perform, which depend on the type of script (call information,
message-waiting, transfer, or in-service notification) may include collecting and parsing touch tones,
sending messages to swindip to get extensions for message-waiting updates, performing transfer
operations, or dialing a feature access code.

* Theinformation your script must pass to the V oice Power application comesin several forms.

— Thevariable from_info_typeis set to indicate which type of switch integration script is running:
FROM_CALLINFO if cal information, FROM_TRANSFER if transfer, or FROM_SOFTCHECK
if message-waiting or in service notification.

— Thefrom _info structure is populated with the appropriate information, depending on the script type.

— Register 3 must be set to the defined value EXECU_SWIN, which informs the application script
that a switch integration script has returned to the application script.

The Toolkit provides a sample transfer script, which you may find useful as a guideline for the development
of any type of switch integration script. Pay particular attention to how it receives information from the
application script, how it passes information back, and how it returns control to the application. The script
source fileis s75xfer .t, and it can be found in the /toolkit/sr c/scripts directory.
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Processes

Processes are divided into two categories: datainterface processes (DIPs) and pure processes. A DIPisa
process with an associated message queue by which it receives messages from other processes. Pure
processes are similar to DIPs. However, a pure process does not have a message queue (does not receive
messages), though it can send messages to DIPs, and it does not call VSst ar t up. Inthe example design
of the reader and writer in this chapter, the reader is a pure process, and the writer isa DIP.

The CONVERSANT Intro Advanced Application Toolkit recommends that you use the DynaDIP feature to
name DIPs. ItincludesaDynaDIP template and instructions on how to compile the DIP. The DynaDIP
feature allows you to use an alphanumeric name for the DIP, rather than a number. Using alphanumeric
names instead of numbers to reference DIPs accomplishes severa goals.

¢ Uniqueness of DIP namesisimportant. Being able to use alphanumeric characters provides more
possihilities for naming.

¢ Because the names can be meaningful, they are are easier to remember than numbers.
¢ Alphanumeric names minimize conflicts you may encounter with the existing DIP numbers of Voice
Power products.

To compile processes, four directories containing header files are needed. Explanations of the first three
directories are provided the CONVERSANT Intro Advanced Application Toolkit document. The last
directory is specific to switch integration package development; it contains header files supplied by the
Toolkit

¢ /att/include

¢ /att/msgipc

¢ /att/msgipc/etmsgs

¢ /toolkit/include

Y our source code must #include the swin_proc.h filein /toolkit/include. swin_proc.h containsthe

mconts and structures (related to switch integration) that processes can send or receive. These are shown in
the following table.

U M cont U Structure U Comments O
[CALL_INFO Oswin_call_info [jfor sending call information to swindip S
CMWL_CTL Omwl_ctl Ofor receiving mwl updates and responding with status U
ETX_REQ Htx_req Hfor receiving transfer requests and responding with status E|
[(CHAN_INSERV Ochan_inserv Ofor receiving notification that achannel isin service d
5 UT LWC éput_lwc Hfor sending leave-word-calling messages to swindip H
MASS REFRESH [jmass refresh  ofor sending request to refresh mwls 0
[DAY_NIGHT_SVC Uday night_svc Ufor sending day/night service change O
BSY NC CALL ﬁwnc_cal I ﬁfor receiving sync message and responding %

The switch integration features (Chapters[g through[9)]that use these messages explain them in detail.
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CONVERSANT Intro Advanced Application Toolkit document covers the procedure for accessing a DIP by
its DynaDIP name. Y our switch process will interface with the DynaDIP swindip, available to you asthe
define SW NDI P_NAME.

For processes to operate properly on the run-time machine, you must read and follow the instructions in the
Auto Sartup Via inittab section of Chapter 6, Data Interface Process, of the CONVERSANT Intro
Advanced Application Toolkit reference document. In addition, you must place the following command in
your package's | nst al | and Renpve shdlls.

/bin/touch /etc/inittab

Refer to the|Putting the Package Together section of Chapter 10, Installing Your Switch Integration
Package, for instructions on how to modify the | nst al | and Renove shells.
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Reader and Writer Processes
As part of switch package development, you may have to code areader process and awriter process. A
reader process reads messages from the switch over the voice mail interface. A writer process writes
messages to the switch. Separating the code into two processes allows the writer process to receive
messages from all sources, including the reader process; the reader can then be dedicated to the voice mail
serial link
The reader’ s job isto read lines from the seria link, passing the information on to the writer. High-level
pseudocode for the reader might be as follows.
initialize (port, variables, etc.)
while true do
read a line fromthe serial |ink
parse the |line

pass the information to the witer process

done
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The writer'sjob isto wait on messages from any source. If amessageisreceived from the reader, then a
message must be sent to swindip, which serves as the switch package interface process. The writer may
also receive messages from swindip, which causes it to write a message to the switch. The message types
asthey relate to each switch integration feature are explained in detail in in Chapters[5through[9] Not all
the messages shown below may be applicable to your switch. The following is possible high-level
pseudocode for the writer. Note that one writer can serve all features.

initialize (port, variables, etc.)
while true do

wait for message

if message contains call information fromreader,
send call information to swi ndip

if nessage is a transfer request from sw ndip,
wite transfer request packet to switch

if message is transfer results fromreader,
send transfer results to swi ndip

if message is a nmessage-waiting update from sw ndip,
wite nmessage-waiting packet to switch

if reader will not provide nessage-waiting results fromswitch,
send nmessage-waiting results to swindip

if message is nessage-waiting results fromreader,
send nmessage-waiting results to swindip

if message is | eave-word-calling fromreader,
send | eave-word-calling to swindip

if message is an in-service notification from sw ndip,
wite in-service notification to switch

if message is nessage-waiting refresh fromreader,
send nmessage-waiting refresh to swindip

if nmessage is day/night service change from reader,
send day/ ni ght service change to swi ndip

done

Based on this design, you are responsible for the reader to switch interface, the writer to switch interface,
and the reader to writer interface. The writer to swindip interfaceis detailed for each message in Chapters

[Hthrough[9]
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SWITCH PACKAGE ADMINISTRATION

Y ou may find that you need to prompt for information during the installation of the switch package and/or
that some switch information needs be available to the administrator for modification purposes, for
example, devicetype or baud rate. Using the Voice Power product’s menu structure, you can create aform
which can be used by the installer as well as the administrator.

The CONVERSANT Intro Advanced Application Toolkit describes a package, ETIP Designer Release 2.0
which you can use to develop your own administration forms. |f you use this package, your administration
forms will have the same look and feel as the Voice Power products.

The CONVERSANT Intro Advanced Application Toolkit also describes how to insert administration forms
into an application package menu structure. However, you are developing a switch package, not an
application. Therefore, a different mechanism is required for administration. It isdone as part of the
Install shell script of your switch package. The following is an example of how the Install shell script
should be modified if administration forms are part of your switch integration package. In the example, the
administration formis afile acme_admin, and it isin the directory /facme/bin.

/bin/grep ""ACME " /swin/data/si_admn >/dev/null 2>&1

if [ $?2 -ne 0 ]

t hen
echo "ACME \"ACME Adninistration\" /acne/bin/acnme_admin" \
>>/ swi n/ data/si _adnin

fi

So that your switch package administration can be removed from the run-time environment, you must
modify the Remove script to include the following.

/bin/grep -v ""ACVE " /swin/data/si_admn > /tnp/si_adm n$$
[bin/mv [tnp/si_adm n$$ /swi n/datal/si_admn

Thefollowing isalist of brief explanations about the sections of code for the installation and removal of
the switch package administration shown above.

* ACME: atag for checking and removal of the line from the file
* /swi n/ dat a/ si _adni n: thefile containing switch package administration entries

* \"ACME Adnmi ni stration\":thename of the switch package administration form that is
displayed on the screen

e /acne/ bi n/ acme_adni n: the administration form for the switch package
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TOOLS FOR TESTING YOUR SWITCH PACKAGE

The Toolkit provides afew utilities you may find useful while developing and testing your switch package.
The tools are designed to work on the run-time machine which has been loaded with Integrated Voice
Processing System Software Release 3.0 and a V oice Power application, such as AUDIX Voice Power
Release 3.0.

Thetools alow you to test several of the capabilities of switch integration: call information, transfers, and
disconnect detection. Although no tools are provided to test message-waiting lamps, the applications
themselves are useful for these tests; in addition to refreshing the status of all extensions each time the
Voice System is started, they support a background refresh which results in periodic updates of the
message-waiting status of extensions with messages.

To put the tools in your switch package, create the following directories under install/pkg.

Directory U Explanation

0
= = {1
vsltrans  [gif you have not already created this directory as part of script development
Hoolkit/bin Hfor the test software H

Copy the test software to the appropriate directories by doing the following.

cd /toolkit/bin
cp tool dip go development-directory/ i nstal | / pkg/tool kit/bin
cp call.T transfer. T devedopment-directory/ i nstal | / pkg/ vs/trans

development-directory is the full path name of the development directory for this package.

When installing your switch package, or immediately after, create the directory /toolkit/data on the run-
time machine by using the following command.

nkdir /tool kit/data
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To use the test software, you need to specify how you want the tests to be run by filling in parametersin a
file. Thefilenameis/toolkit/data/data file, and the contents consists of aline for each channel
participating in the test. Each line can bein one of two forms.

e cal | chan ext num-timeslength-of-call interval

e transfer chanext num-times

Thetest variables are as follows.
¢ chan isthe channel number.
* extisthe extension to call (or to transfer to).

The extension called might be the voice mail retrieval number, a subscriber with coverage who is busy
or does not answer, or a channel of the voice system.

* num-times is the number of timesto call (or attempt atransfer).
* |ength-of-call isthe amount of time of the call (in seconds).
* interval isthe amount of time between calls (in seconds).

Thecal | instruction can be useful for verifying the call information mechanism, if the switch package
supports call information, or for verifying disconnects.

Thecal | instruction, using the chan specified, places a call to ext. It holds the channel for the length-of-
call then disconnects. After waiting the interval, the instruction begins again. It will do this num-times. In
thisway, thecal | instructionis an effective test of call information and disconnects.

Transfer testing is useful for verifying that the system can reliably detect conditions such as busy and ring-
no-answer. For switchhook flash transfers, it also verifies that transfers are initiated successfully; this may
require detecting the specia dia tone (stutter).

The /toolkit/data/data file can contain acombination of cal | andt r ansf er instructions. However, a
channel can only be assigned to one instruction.
To use the test software, do the following.

1. Make surethe voice system is running.

2. Moadify /toolkit/data/data_file with the desired testing parameters.

3. Enter/tool kit/bin/go

This shell assigns the requested test scripts to the channels based on the entriesin the
ltoolkit/data/data_filefile.
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Testson channels assigned to cal | areinitiated automatically.

For channels assigned to the t r ansf er instruction, do one of the following (depending on what
you wish to test).

a Takethetransfer to extension phone set off-hook to test the busy case.

b. Leavethetransfer to extension phone set on-hook to test the ring/no answer case. Make sure
that the transfer to extension and does not have coverage.

For each channel assigned to thet r ansf er instruction, initiate testing by calling the extension
number of the channel from a phone other than the transfer to extension.

After calling the channel, leave the phone off the hook so that testing can continue. If you have the
t ransf er instruction assigned to more than one channel, you will haveto initiate acall to each
channel using a different phone.

The channel will continually attempt to transfer the call to the extension specified.

As each channel completesits testing, an entry iswritten to the output file /toolkit/data/out_file; this
filewill show the results of the transfer testing and the number of calls made to each channel. (See
[sample output]in this section.) For further testing modify the /toolkit/data/data_file and reexecute
the/t ool ki t/ bi n/ go shell.

Voice Power applications provide a report which shows the number of calls and the disposition of the calls;
if you reset this report before your test, you can compare the call counts from /toolkit/data/out_file with
thereport. Refer to the the V oice Power application documentation set for more information.

If the transfer test tools detect a successful completion of the transfer, they will quit,

NOTE regardless of the number of cycles completed.

The following is asample input file.

call 0 1234 1000 20 10
transfer 1 2345 1000

The following is a sample output file.

call channel 0, 1000 calls
transfer chan 1, 0 success, 1000 busy, 0 no-answer, O failure
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This chapter consists of four sections, corresponding to the four options for call information. Only one of
the four sections is applicable for a particular switch package.

SWITCH INTEGRATION DEVICE SOFTWARE

The Toolkit includes the software for collecting call information from a Switch Integration Device for
integrated calls. If such adeviceisavailable for the switch for which the switch package is being
developed, please follow the instructions below on how to use this software. If no such deviceis available,
please disregard this section and proceed to the next section for other possible ways to collect call
information.

Components of the Switch Integration Device Software

The switch integration device software consists of two processes which read and write to the SID and an
administration form with an associated help file. Thefollowing isalist of the SID software components.

U Component U Description %
rftoolkit/sid/bin/sidrdr CProcesswhich readsfromthe SID [
Utoolkit/sid/bin/sidwtr DProcess which writes to the SID g
ﬁ’toolkit/sid/bin/sid_admin HForm to administer SID connections E
Htoolkit/sid/txt/h_sid.txt HHelp file for administration form g

5-1
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Interface Supported by the Switch Integration Device Software

The Switch Integration Device software provided by the Toolkit implements the Centrex Simplified
Message Desk Interface (SMDI) protocol. The messages for call information are defined as follows.

Physi cal |ink: RS232C, admi nistrable baud rate, 7 bits, even parity, 1 stop bit.
Call Information Packet Format (messages from SID to voice mail system
Inside two party call

[er][!If]nvDdddttttaxxxxxxx[bl]yyyyyyy[bl][cr][1f][ VY]

Qutside two party call:

[cr][If]nvDdddt tttaxxxxxxx[bl][bl][cr][If][ VY]

Inside direct call:

[er][1f]MDddddttttal bl Jyyyyyyy[bl][cr][1f]["y]

Qutside direct call

[cr][If]MDdddtttta[bl][bl]1[cr][If]["Y]

carriage return
line feed

bl ank

control -y

r]
f]

c
[
[bl]
["y]
ddd - nessage desk nunber (000 to 063, ignored by SID software)

tttt - logical termnal number (0001 to 2047, 1 nore than channel nunber)
XXXXXXX - called party

yyyyyyy - calling party

a=D - direct call (inside or outside)

a=A - forward or send all calls (inside or outside two party call)

B - busy (inside or outside two party call)

N - no answer (inside or outside two party call)

a=
a=
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How to Use the Switch Integration Device Software

In order to use the SID software, do the following steps.

1. The software provided by the Toolkit under the /toolkit/sid directory must be installed under the
install/pkg/sid directory. This can be accomplished with the following commands.

cd /tool kit
find sid -print | cpio -pdunv development-directory/ i nstal | / pkg

devel opment-directory is the full path name of the devel opment directory for this package.

2. When you install your package on the run-time system, the empty directory /sid/data must be
created, using the following command in the I nstall shell script.

nkdir /sid/data

3. Theadministration form /sid/bin/sid_admin must be executed to set up the sidrdr and sidwtr
processes. Thisform alows the person installing your switch integration package to specify
information about the interfacesto the SID. For each SID (there can be more than one, depending on
the switch and the number of V oice Power applicationsinstalled on the system), you specify the tty
port used to connect to the SID, the baud rate of the connection, and any notes in the comment field
you wish to include.

The administration form needs to be installed; refer to the|Smtch Package Administration| section of
Chapter 4, Development Structures, for details.

4. Thefirst line of the par amns file must be set to the following.

callinfo 15 3 2

Write the above information on the first (call information) line in the[Params Worksheet|of Appendix
A, Development Aids.

callinfo Indicates that the switch package isintegrated with the switch for call information

15 The number of seconds that call information from the SID is considered usable (so
that old call information is not used by anew call)

3 The number of times an application should retry when asking for call information,
if itisnot present initially

2 The amount of time the application should wait between the retry attempts while
asking for call information.
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IN-BAND SIGNAL HANDLING

If the switch for which the switch package being developed provides in-band signaling for call information,
please read this section for details on how to make use of that information. If not, please turn to the next
section for other possible ways of collecting call information.

Y ou must develop a script to collect the touch tones generated by the switch at the beginning of acall. For
information on the development of scripts, see|Chapter 4, Development Sructures)

To specify that you are using a script to collect call information, the first line of the params file must be set
to the following.

cal | scri pt script-name

script-name is the name of the call information script (without the .T) in the /vg/trans directory. Write the
above information on thefirst (call information) line in the|Params Worksheet|of Appendix A,
Development Aids.

Y our script uses the following information in the to_info structure from the application script.

U Fidd U Description
Hscr i pt nanme Happlication script name

Talkfile Otalkfile containing phrase for half-second wait time [
H1a| f second thrase number to talk for half-second wait time H

oo™

When the call information script has finished its processing, it must do the following to passthe
information back to the application script.

1. Setthefrom info_type variableto FROM_CALLINFO.
2. Populate the following fields in the from_info structure.

U Field 0 Possible Values S
dnstruction SGETCALLINFOIf call information collected 0
0 JNOINFO if did not receive call information 0
O OOOSINFO if switch indicated that the channel is out of service O
0 UNOCALL if touch tones indicated there was no call g
& H— - — O
rcgext ncaling party extension, null string if not known 0
Ccgnane Ocalling party name, null string if not known O
#dext ﬁcalled party extension, null string if not known H
rcdnane caled party name, null string if not known O
[} eason URDIRECT if direct call 0
o URCOVERAGE if forwarded call .
cgl oc CCINSIDE if inside call 0
| [l [l
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UCOUTSIDE if outside call

ovt ype

1COV_BUSY if busy
[JCOV_NA if no answer
OCOV_FWD if forwarded

ODoHoodo

i _dial _tone

ECI_DIAL_TON E_YESIf dial tone detected while getting call information
CI_DIAL_TONE_NO if dial tone not detected

ClI_WINK_DETECT if wink received while getting call information

OoooooOoooo
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3. Setregister 3 to the defined value EXECU_SWIN.
load (r.3, imEXECU SWN)

4. Execute the application script.
execu (ch.ti__scriptnane, 1)

In addition to collecting call information, your script can also send three messages (structures defined in
swin_comm.h) to swindip.

U M cont U Structure U Comments O
-PUT_LWC oput_lwe 0leave-word-calling feature of switch S
0 0 sendext isthe sending extension 0
d g Or cvext isthereceiving extension a
H\/IASS_REFRESH Hmass_refresh ESNitCh wants all message-waiting status refreshed H
O 0 rho parameters with this message 0
[DAY_NIGHT _SVC [Oday_night_svc [Oswitch indicates changein day/night service O
U U Upar amisDAY_SVC_PARAM if day service U
E E Hpar amisNIGHT_SVC _PARAM if night service H

These messages are sent to swindip using the dbase instruction. Use the defined value
SWINDIP_NAME as the destination of the message. Note that none of these messages are returned by
swindip; set the response interval to O with thenwi t i me script instruction.
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WRITING YOUR OWN CALL INFORMATION PROCESS

If the switch supports a voice mail interface which can be accessed via a serial link, you will want to
develop your own call information software. How the software interfaces to the switch is your
responsibility; you will need to understand the protocol provided by the switch. You are aso responsible
for determining the physical connection between the switch and the voice mail system.

Refer to|Chapter 4, Development Sructures)|for guidelines on the organization of call information software.

To specify that your package contains a process for call information, write the following on the first (call
information) line in the]Params Workshest|of Appendix A, Development Aids.

cal I i nf o aging retriesinterval

aging the window of seconds in which call information is considered valid (0 means the call
information is aways valid)

retries The number of times a V oice Power script should request call information if it has not been
received

interval The amount of time the script should wait between requests

Y our process sends the call information to swindip using the mcont CALL_INFO and the structure
swin_call_info. The following table describes the fields of this structure (in addition to the standard header,
including mchan).

UFied U Description

rchext  [Jphone number of channel receiving call information; nullstring if unknown
Cegext  Ucalling party extension; null string if unknown

Epgname Hcalling party name; null string if unknown

Cbdext  Ocalled party extension; null string if unknown

H;dname Hcalled party name; null string if unknown

Teason [JRDIRECT if direct call, RCOVERAGE if forwarded

Ckgloc  UCINSIDE if inside call, COUTSIDE if outside call

Tovtype [JCOV_BUSY if busy, COV_NA if no answer, COV_FWD if forwarded

OooOoOooooOoooood

If your call information process needs to be notified by the V oice Power script so that it can finish
processing the call before the script can start talking, specify the following on the last (sync) line of the
[Params Worksheet|of Appendix A, Development Aids.

sync dip-id

dip-id is the DynaDIP identifier for your process. If your call information process does not need to be
notified by the Voice Power script, the last line should read nosync.
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If the sync lineis set to sync dip-id, your process will receive a message from the V oice Power script after
it has retrieved the call information. Thiswill cause the script to wait until it receives a response from your
process (actually, the message is passed through swindip in each direction). When your process replies to
this message, after it has done the necessary processing, it should send a message to the channel via
swindip with aresponse indicating whether the channel should continue with the call or should hang up (in
case the additional processing detected the original caller had hung up). The following messages are
involved.

U Mcont UStructure U Comments

cSYNC_CALL sync_call sent by script to swindip to process

[(BYNC_CALL UOsync_resp [Isent by processto swindip to script,

g N Ug_par amis SYNC_CONTINUE if the channel should continue with call
H H Hg_par amis SYNC_HANGUP if the channel should hangup

MooOogd

NO CALL INFORMATION

If none of the above options for call information apply to the switch, you will have to operate the Voice
Power application in its non-integrated mode. This means callers will have to reenter the extension to leave
amessage; subscribers retrieving messages must enter their own extension.

In order to specify that the switch package does not support call information, write the following on the first
(call information) line in the|Params Worksheet|of Appendix A, Development Aids.

noni nt egr at ed

The AUDIX Voice Power System R3.0 documentation set does not cover information, for
NOTE example prompt sequences, pertaining to the non-integrated mode.
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This chapter consists of four sections, corresponding to the four options for message-waiting notification.
Only one of the four sectionsis applicable for a particular switch package.

The Toolkit provides the file active_mwl which contains the default parameters for the AT& T System 75
PBX. It can befound in the/toolkit/src/files directory. Y ou need to make a copy of thisfile (keeping the
name active_mwl) and modify it as needed for your package. If you develop a script to perform message-
waiting updates you may need to modify thefirst three lines. The fourth line applies for all message-
waiting options; it indicates whether to suppress the default parameters for the on and off codes on the
MESSAGE WAITING PARAMETERS form. The following table shows the active_mwl default file.

Linenumber [Default Value U Possiblevalues U Comments U
0 1 0 0 0 integer, any mchannel number used to perform updates S
0 2 0 *4 ] phone pad sequence  Jsequence for message-waiting on 0
ad 3 ad #4 O phone pad sequence  Osequence for message-waiting off d
H 4 Hvariable Hvariableorfixed Hdisplay on/off codeson form H
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SWITCH INTEGRATION DEVICE SOFTWARE

The Toolkit includes the software for performing messaging-waiting updates through the Switch
Integration Device. It isthe same software described in|Chapter 5, Call Information Options,|for call
information. If such adeviceisavailable for the switch for which the switch package is being devel oped,
please follow the instructions below on how to use this software. If no such device is available, please
disregard this section and proceed to the next section for other possible ways to perform message-waiting
updates.

Components of the Switch Integration Device Software

The software consists of two processes which read and write to the SID and an administration form with an
associated help file. The following isalist of the SID software components.

U Component U Description %
rftoolkit/sid/bin/sidrdr CProcesswhich readsfromthe SID [
Utoolkit/sid/bin/sidwtr DProcess which writes to the SID g
ﬁ’toolkit/sid/bin/sid_admin HForm to administer SID connections E
Htoolkit/sid/txt/h_sid.txt HHelp file for administration form g
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Interface Supported by the Switch Integration Device Software

The Switch Integration Device software provided by the Toolkit implements the Centrex Simplified
Message Desk Interface (SMDI) protocol. The messages for message-waiting are defined as follows.

Physi cal |ink: RS232C, admi nistrable baud rate, 7 bits, even parity, 1 stop bit.
Message Waiting Packet Fornmat (nessages fromvoice mail systemto SID):
Turni ng on nmessage waiting:

OP: M [ bl T xxxxxxx! [ ~d]

Turning of f message waiting:

RW: MA [ bl ] xxxxxxx! [~ d]

Invalid Station Nunmber Packet (nmessage fromSID to voice mail system:

[er] [ 1] MA XXXxxxX[ bITIENV[er ] [ITf][dI][dI][ Y]

- carriage return

[cr

[1f] - line feed
[bl] - blank
["y] - control-y
[T - control -d

[dI] - deletion character (hex ff)

XXXXXXX - station nunber
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How to Use the Switch Integration Device Software

In order to use the SID software, do the following steps.

Skip steps 1 through 3 if you already installed the Toolkit's SID software during the call
NOTE information option development.

1. The software provided by the Toolkit under the /toolkit/sid directory must beinstalled under the
install/pkg/sid directory. This can be accomplished with the following commands.

cd /tool kit
find sid -print | cpio -pdunv development-directory/ i nstal | / pkg

devel opment-directory is the full path name of the development directory for this package.

2. When you install your package on the run-time system, the empty directory /sid/data must be
created, using the following command.

nkdir /sid/data

3. Theadministration form /sid/bin/sid_admin must be executed to set up the sidrdr and sidwtr
processes. Thisform allows the person installing your switch integration package, to specify
information about the interfacesto the SID. For each SID (there can be more than one, depending on
the switch and the number of V oice Power applicationsinstalled on the system), you specify the tty
port used to connect to the SID, the baud rate of the connection, and any comments you wish to
include.

The administration form needs to be installed; refer to the|Switch Package Administration| section of
Chapter 4, Development Structures, for details.

4. Thefifth line of the paramsfile must be set to the following.

digital _md 28

Write the above information on the fifth (message-waiting) line in the[Par ams Worksheet |of
Appendix A, Development Aids.

digital _mM Indicatesthat the switch package uses adigital link (to the SID) for message-
waiting updates

28 The DIP number of the sidwtr process which receives message-waiting messages
from swindip and writes them on the link to the SID

5. Changethe fourth line of the active mwl fileto f i xed, indicating that the on and off parameters are
not applicable and should not be presented to the administrator on the MESSAGE WAITING PARAMETERS
form.
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SCRIPT FOR MESSAGE-WAITING

If the switch for which the switch package is being developed requires an analog channel to dial feature
access codes to turn message-waiting indicators on or off, please read this section for details on how to
develop a script to perform these functions. If not, please turn to the next section for information on other
possible ways of [performing message-walting updates.| For information on the development of scripts, see
the[Chapter 4, Development Siructures]

To specify that you are using a script to perform message-waiting updates, the fifth line of the paramsfile
must be set to the following.

anal og_mM script-name

script-name is the name of the message-waiting script (without the .T) in the /vg/trans directory. Write the
above information on the fifth (message-waiting) line in the[Params Wor ksheet| of Appendix A,
Development Aids.

All four lines of the active_mwil file are important for your message- waiting script. Thefirst lineindicates
which channel must be used to perform the updates. It can either be a number, such as0, if only that
channel performs updates, or any, if any channel can be used. For some switches, if a phone (channel)
turns alamp on, only the same phone (channel) can turn it off. If thisisthe case with your switch, you
must specify a single channel for message-waiting updates.

The second and third lines of the active_mwil file are the sequences to turn on message-waiting lamps and
to turn off message-waiting lamps, respectively. These two sequences are passed to the script when it
wants to perform a message-waiting update.

If the fourth line of the active_mwil fileissetto var i abl e, on/off sequences can be changed by the
administrator of the voice mail system viathe messace wAITING PARAMETERS form. AT& T recommends that
you usethevar i abl e setting if MWL on/off sequences can be changed on the switch. If you change the
fourth line of the active_ mwil fileto f i xed, the on/off parameters are not presented on the MESSAGE WAITING
PARAMETERS form and therefore cannot be changed by the administrator.
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The only information your script uses from the application script isits name, whichisfound in the
scri pt name field of theto_info structure. When the message-waiting script has finished its processing,
it must do the following to pass the information back to the application script.

1. Setthefrom info_type variableto FROM_SOFTCHECK.
2. Populate the following fields in the from_info structure.

U Field U Description %
rsof ttype [Jset to SOFT_MWL 0
O
0
O

Chwi _success Ucount of successful message-waiting updates
[m/vl failure Dcount of failed message-waiting updates

3. Setregister 3 to the defined value EXECU_SWIN.
load (r.3, imEXECU SW N)
4. Execute the application script.
execu (ch.ti__scriptnane, 1)
In order to perform message-waiting updates, the script must send messages to swindip to obtain the

extensions to be updated. The following messages (structures defined in swin_siscr.h) are sent between the
script and swindip.

O  Mcont OStructure U Comments

GET_MWL  get_mwl  (to swindip) get an extension to be updated

OmM st at isSNO_PREV_HELD if thisisfirst request for script

OmM st at isPREV_MWL_SUCCESS if second or later, previous were successful
Dm/vl stat isPREV_MWL_HELD if second or later, previous status unknown
m(maX|mum 50 updates can be held per call)

WLINFO mwlinfo D(from swindip) extension to be updated
Omu acti on isMWL_ON for ON, MWL_OFF for off, or MWL_NONE if done
DmM ext isnull-terminated string of extension
Ol on is sequence to turn on mwl

oMM of f issequence to turn off mwl

:II:II:II:II:I%[:II:II:II:II:I
OOooooopnooog

[(DONE_ MWL Odone mwl O(both ways) script saysitisdone

H:AI L_ MWL  Hfail_mwl  H(both ways) script saysit failed to do mwis,
| ;
0 nall pending updates are requeued

OOoOooooOoOooooooooo 4o

These messages are sent to swindip using the dbase instruction. Use the defined value
SWINDIP_NAME as the destination of the message.

The following pseudocode shows how the messages are used by the script.
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send CET_MAL with NO _PREV_HELD to swi ndip

i f

response i s MAL_NONE
t hen goto successful end

perform mM operation

i f

| oop:

| *
i f

/*
/*
i f

/*
/*
/*
/*
i f

i f

only one mM update per call,
i f successful
goto successful _end
el se
goto failure_end

once a failure is detected, no nore updates can be done */
previous update fail ed,
goto failure_end

if the script knows the previous update succeeded, it tells */
swindip so it doesn’'t have to keep renenbering all the extensions */
previ ous updat e successf ul

send GET_MAL with PREV_MAL_SUCCESS to swi ndip

if the script won't know about the success of failure of any of */
the extensions until the end, it tells swindip to keep renenbering */
the extension, in case it fails at the end; this allows swindip to */
requeue all pending mM updates. */

status of previous update unknown yet,

send GET_MAL with PREV_MAL HELD to swi ndip

response i s MAL_NONE
t hen goto successful end

perform mM operation

i f

script can still do nore, and haven't reached Iinmt of 50

pendi ng extensions,

goto | oop

successful _end:
send DONE_MAL to swi ndip

exec the application script

failure_end:
send FAIL_MAL to swindip

exec the application script



6-8 Message-Waiting Options

WRITING YOUR OWN MESSAGE WAITING PROCESS

If the switch supports a voice mail interface which can be accessed via a serial link, you will want to
develop your own message-waiting software. How that software interfaces to the switch is your
responsibility; you will need to understand the protocol provided by the switch. You are aso responsible
for determining the physical connection between the switch and the voice mail system.

For information on the development of processes, see the[Chapter 4, Development Sructures)

To indicate that you are providing a process to perform message-waiting updates, write the above
information on the fifth line (message-waiting) in the|Params Worksheet|of Appendix A, Development
Aids.

digital _md dip-id

dip-id is the DynaDIP name of the process.

Change the fourth line of the active_mwil fileto f i xed, indicating that the on and off parameters are not
applicable and should not be shown on the MESSAGE WAITING PARAMETERS form.

Y our message-waiting process will receive messages from swindip with mcont set to MWL _CTL and with
the structure mwl_ctl. This structure contains two fields of information for your process (in addition to the
standard header, including mchan).

U Fied Description S
HW\A ext extension to be updated for message-waiting indicator 0
B action  MWL_ON if to be turned on, MWL_OFF if to be turned off &

Y our process then replies to swindip using the same message, the same structure, and the following fields
populated with data (in addition to the standard header, including mchan).

U Fied Description 0
HT\M ext extension updated for message-waiting indicator %
Chw action  MWL_ON if turned on, MWL_OFF if turned off a
HW _stat MWL_SUCCESS if successful, MWL_FAILURE if failed E
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NO MESSAGE WAITING

If none of the above choices for message-waiting apply to the switch, you will have to indicate to the Voice
Power application that message-waiting updates are not supported. This means callers will have to rely on
outcalling or some other feature of the V oice Power application as notification of messages received.

In order to specify that the switch package does not support message-waiting updates, write the above
information on the fifth line (message-waiting) in the|Params Worksheet|of Appendix A, Development
Aids.

no_mm

Change the fourth line of the active_mwil fileto f i xed, indicating that the on/off parameters are not
applicable and should not be shown on the MESSAGE WAITING PARAMETERS form.
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7. Transfer Options

This chapter covers the types of transfers and the options for handling them in a switch integration package.

TRANSFER TYPES

V oice Power applications support three types of transfers. The type of transfer used in a given situation
depends on the information the application has about the number to which the call is being transferred.

¢ Blind: Thistype of transfer is used when the number to which the call is being transferred isa
subscriber who has been administered for switch call coverage. Switch call coverage means that if the
subscriber is on the phone or does not answer the phone, the switch routes the call to another
destination, such as the voice mail system. When the voice mail system performs ablind transfer, it
does not wait for call progress tones from the switch to indicate the status of the call. After initiating
the transfer and dialing the number, it simply drops off the call.

* Semi-intelligent: Thistype of transfer is used when the voice mail system does not know whether the
number being transferred to has switch call coverage or not. After initiating the transfer and dialing the
number, the voice mail system stays on the line to determine the status of the call. If busy is detected,
the call isreturned to the calling party and the voice mail system informs the caller that the number is
busy. If ringing is detected, the voice mail system drops off the call; this allows the caller to hear the
ringing. If voice energy is detected (someone answers the phone), the voice mail system informs that
person that acall is being transferred to him or her, then drops off the call.

* Intelligent: Thistype of transfer (sometimes referred to as supervised) is used when the voice mail
system knows the number being transferred to does not have switch call coverage. If busy is detected,
the call isreturned to the calling party and the voice mail system informs the caller that the number is
busy. If ringing is detected, the voice mail system stays on the line until someone answers the phone or
until a specified number of rings (administerable) isreached. If the limit of ringsisreached, the call is
returned to the calling party and the voice mail system informs him or her that the called party is not
available. If voice energy is detected (someone answers the phone), the voice mail system informs that
person that acall is being transferred to him or her, then drops off the call.

For each type of transfer, you must choose the method by which the transfer is performed.
The most common method of performing atransfer uses the switchhook flash. To interface with most
switches, the voice mail system simply performs the transfer operation the way a person would transfer a

call from his or her analog phone to another extension: depress and rel ease the switchhook (producing a
flash), listen for a specia dial tone (also known as stutter), dial the transfer to number, and hang up.
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A digital link is another method of indicating to the switch that a call is being transferred. Using a process,
messages exchanged between the voice mail system and the switch are used to initiate transfers and to
report the status of transfers. Even if digital transfers are supported, you still may want to use the analog
transfer mechanism as a backup in the event that the digital link goes down or is unavailable. The Toolkit
allows you to specify abackup option.

The Toolkit also alows you to indicate that your switch package does not support transfers for one or more
of the three types described above.
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SWITCHHOOK FLASH TRANSFER

In order to perform transfers of any type using the switchhook flash, a number of files and parameters must
be set by the switch package. These include the following.

¢ llength of the flash|

e |call progress tone pattern|

¢ |call progress tone timing|

¢ |call progress tone frequencieq

* |sequences to initiate and complete transfery

¢ |sequences for recovering from busy or no answer callg

Call progress tonesindicate call status, for example, dial tone, stutter dial tone, busy, ringing.

Flash Duration

The flash duration is the length of time (in milliseconds) that the switchhook is depressed before it is
released. The default for flash duration is 500 milliseconds; you can specify any value between 300 to 1550
milliseconds.

1. Theflash durationisindicated in the user Tunablefile; a default file is available to you in the
/toolkit/src/files directory. |f you need to modify the flash value, make a copy of the default file
(keeping the name user Tunable) and change the value on the second line.

Y ou may have aready made a copy of the user Tunable filein order to modify wink
NOTE disconnect interval in|[Chapter 8, Disconnect Options, If so, make the flash duration
change in that same copy.

2. Indicate that you will be providing auser Tunable file by writing ap on the seventh line
(userTunable flag) of the|Registration File Worksheet|in Appendix A, Development Aids. (Y ou may
have already done this as part of Chapter 8, Disconnect Options.)
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Call Progress Tone Detection

In order to detect the various call progress tones required for switchhook flash transfers, several steps are
required.

1. Determine the frequencies of the tones. Some switches use the same frequencies as the default
switch (AT&T System 75 PBX). If so, the default frequenciesfile can be used. If not, you must
specify the frequencies for each of the tones. And for each combination of the frequencies, you must
specify whether the combination indicates the possibility of aparticular call progress tone.

2. Specify the range of allowed values for the timing of the tones, such as the length of the tone and the
length of the silence between tones.

3. Specify the pattern which matches the tone, so that the tone can be recognized by the system.
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Call Progress Tone Frequencies

The default frequencies for call progresstones are as follows:

350
\
di al tone
/
440
\
busy
/
480
\
ring tone
/
620

If these default frequencies match your switch, you will probably not have to modify the filter frequencies
or their corresponding trigger values, which are described in the next section. The Toolkit allows you to
specify up to five different frequencies. In fact, the default settings use al five: the first two are used for
dial tone only; the third and fourth are for busy, and the fourth and fifth are for ring tone. Defining the first
two as dial tone only actually allows the default switch settings to detect dial tone even if the switch does
not use 350 and 440 frequencies for dial tone, for example, because of dial tone training.

If your switch does not match the default settings, for example, frequencies other than 440 and 480 for
busy, frequencies other than 480 and 620 for ring tone, or more than two frequencies for dial tone, you will
need to define your own frequencies.

To define the frequencies, execute the program / t ool ki t / bi n/ coef . It will prompt you for each of
the five possible frequencies and the range for each frequency. The range is used to determine the limits of
an acceptable frequency. For example, if the frequence is 480, and you want the accepted range to be 477
to 483, enter 3 for therange. If you have fewer than five frequencies to define, enter O for both the
frequency and the range of unused frequencies.

The default frequencies are as follows.

LFilter Frequency Range U
ol 350 1 El
0 2 440 1 O
E 3 440 3 H
O 4 480 3 0
H 5 620 3 f
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When the program is complete, it will create afile named filters. Y ou will need this file when you put the
switch package together. If you are using the default filter sfile, write a- (dash) on the sixth line (filters
flag). inthe[Registration File Worksheet|in Appendix A, Development Aids. If you are create afiltersfile
using/ t ool ki t/ bi n/ coef , writeap onthesixth line (filtersflag). in the]Registration File Wor ksheet|
in Appendix A, Development Aids. Thisindicates you will be providing your own filters and trigger sfiles.
The contents of the file consists of four floating point numbers for each frequency which are used internally
to detect the specified frequency.

Dial tonetraining is the ability of the switch to soft seize a channel and analyze the dial tone for two
frequencies which are then used for dial tone detection. Notethat if dial tone training is enabled, it will
overwrite the first two frequencies definitions. The default switch parameters are set to do dial tone training
when the voice system is started; the frequencies for busy and ring-tone are not affected by dial tone
training. On the third line of the|Registration File Worksheet]in Appendix A, Development Aids, write Y to
enable dial tone training or N to disable dial tonetraining. The fourth line allows you to indicate whether
the administrator of the voice mail system can change the dial tone training option asinitialy set by the
switch package. Write Y to enable the administrator to turn dial tone training on or off. Write N to prevent
the administrator from changing the dia tone training setting.

[bial Tone [Administrator U Result
ETraining Control E

0

Y ODial tonetraining initially
Uon but administrator can
Uoverride setti ng at any
ntime

N ODia tonetraining initialy
gon, setting cannot be
Dchanged

Y Did tonetraining initially
Ooff, but administrator can
Uoverride setting at any
Stime

N EDiaI tone training initially
Ooff, setting cannot be
Hchanged

Y

OoOooOoOOoOdooooooooooooono

MOoopnoooonooopooogdg
OoopoOooopoOoopoooogimpo
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Call Progress Tone Triggers

The five frequencies defined in the previous section correspond to 32 combinations of frequencies, some of
which represent valid call progresstones. For example, for the default switch parameters, the combination
of 480 and 620 represents the ring-tone. However, 440 and 620 do not represent avalid call progress tone.

To simplify the process of defining trigger combinations, execute the program

/tool kit/bin/trigger. Foreach of the 32 possible combinations, it displays the combination

number (0 - 31), followed by the combination of the filter numbers for the five frequencies defined in the

previous section. Y ou select the signal that the combination represents by entering the appropriate

character. The choices are as follows.

U  Signal

U Description

H) for busy
rd for dial tone
[r for ringing

cheae three are used for
rcall progress tone detection during
Oanalog call transfer

H for faxcng

d
U

|—'normally not defined initially— an application
(may define it temporarily to detect the fax
[Jtone at the beginning of the call

4 for interflow

Ch for 480

O
O
O
B

Uthese two are defined for

Og ngle frequency tones to be recognized as

rjvalid sounds, but not used in any way by the
Jpackage. They do not get reported as call progress
Htones or human speech.

d
J
g
d
d
U
d
d
g
d
d
g
d
d
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The default switch parameters, based on the default filter frequencies presented in the previous section, are
asfollows.

OTrigger _ Signal Comments U
5 0 no frequencies %
(1 0 350 (trained) only O
) 0 440 (trained) only E
B8 d 350 (trained) and 440 (trained) 0
[y i 440 only 4
5 i 4240 and 350 (trained) .
6 i 440 and 440 (trained) 0
E’r d 350 (trained), 440 (trained), and 440 H
8 4 480 only 0
) 0 350 (trained) and 480 g
9o 0 440 (trained) and 480 s
11 d 350 (trained), 440 (trained), and 480 O
EP r  440and 480 .
13 r 350 (trained), 440, and 480 0
(14 r 440 (trained), 440, and 480 U
s r 350 (trained), 440 (trained), 440, and 480 -
(16 0 620 only O
EY 0 350 (trained) and 620 E
18 0 440 (trained) and 620 0
(19 d 350 (trained), 440 (trained), and 620 g
70 0  440and 620 .
1 0 350 (trained), 440, and 620 O
2 0 440 (trained), 440, and 620 H
23 d 350 (trained), 440 (trained), 440, and 620 0
(P4 b 480 and 620 0
s b 350 (trained), 480, and 620 s
26 b 440 (trained), 480, and 620 O
o7 b 350 (trained), 440 (trained), 480, and 620 g
28 0 440, 480, and 620 0
(P9 0 350 (trained), 440, 480, and 620 U
=0 0 440 (trained), 440, 480, and 620 .
Bl 0 350 (trained), 440 (trained), 440, 480, and 620 3

Note that sometrial and error may be necessary to reliably detect the call progress tones in the presence of
noise.
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When the program is complete, it produces the file trigger s which you will need later when you put your
switch package together. The contents of thisfile are strings representing the possible call progress tones.

If you createatriggersfile, using/ t ool ki t/ bi n/ tri gger, refer to the[Registration File Workshest|in
Appendix A, Development Aids, and verify that you wrote ap on the sixth (filters flag) line. Thisindicates
you will be providing your own filters and trigger sfiles.

Call Progress Tone Timing

Call progress tone timing is the detection ranges for on and off cycles of atone. In the default switch
(AT&T System 75), for example, the busy tone is a series of on and off intervals of 500 milliseconds. Due
to peculiarities in the detection algorithms, the on interval tends to be reported shorter than the actual, while
the off interval tendsto be longer. Therefore, the timing for busy is defined as 250 to 500 milliseconds on,
500 to 750 milliseconds off. The complete default timing values are as follows.

(Number _Minon Maxon Minoff Maxoff Comments U
51 500 2000 3500 4500  (ring tone) .
o 2 250 500 500 750  (busy tone) O
H 3 100 250 250 450 (reorder) H
o 4 200 575 2550 3700 (faxcng tone) 0
0 5 1000 3000 0 0 (dial tone) U
0 6 5 500 5 500 (stutter didl tone) -

The faxcng timing is not switch dependent and should therefore be maintained as shown. Note that to
represent a steady tone (dial tone), the min off and max off are set to 0.

The default timing file only contains 6 timing entries. However, you can define up to 16.
NOTE

The Toolkit includes a default file cad.timing, in the directory /toolkit/sr c/files. If you need to make
modifications, copy the default filefirst (keeping the name cad.timing), then edit the copy. If you modify
thisfile, write ap on thefifth line (cadence flag) in the[Registration File Worksheet|in Appendix A,
Development Aids. Thisindicates you will be providing your own cad.timing and cad.pattern files.

If you are using the default cad.timing and cad.pattern files, write ad on the fifth line (cadence flag) in the
[Registration File Worksheet|in Appendix A, Development Aids.
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Call Progress Tone Patterns

The pattern for call progress tones specifies how many intervals of the timing defined in the previous
section represent areported call progresstone. For example, the default stutter dial tone consists of three
short bursts of dial tone followed by steady dial tone. Using thefiming tablg above, this would be three
intervals of timing number 6 followed by one of timing 5.

Y ou can define atotal of eight patterns. The patterns consist of one or more pairs (limit 16) of tonesand
timings, followed by the call progress tone actually reported. The tones can be one of the four reportable
tones from the trigger sfile: ring (for ring tone), busy, faxcng, and dial (for dial tone). Thetiming valueis
one of the timing numbers defined above.

The call progress tone to be reported based on the pattern can be one of the following: ring (for ring tone),
busy, reorder (also known as "fast" busy), faxcng, dial (for dial tone), and stutter (also known as special dial
tone). The default pattern fileis asfollows.

g Pattern Tone U
i|:"(ing.1 ring %
[busy.2 busy.2 busy 0O
pusy.3 busy.3 reorder H
(faxcng.4 faxcng.4 faxcng O
CHial .5 da U
i 6diad6da6das suter O

The faxcng timing is not switch dependent and should therefore be maintained as shown.

The Toolkit includes the default patterns file cad.patter n, in the /toolkit/sr c/files directory. If you need to
make modifications, copy the default file first (keeping the name cad.pattern), then edit the copy. If you
modify thisfile, verify that you wrote ap on the fifth line (cadence flag) in the[Registration File Worksheet|
in Appendix A, Development Aids. Thisindicates you will be providing your own cad.timing and
cad.pattern files.
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Transfer Sequences

When switchhook flash transfer is used for any of the three types of transfers (blind, semi-intelligent, or
intelligent), you must first determine if the default transfer script will work with your switch. The default
transfer script was designed to work with the AT& T System 75 PBX. However, with modifications to the
sequences it uses, the default transfer script works with many other switches as well.
Transfer sequences include the following operations.

* initiating atransfer

¢ completing atransfer

¢ conferencing caller and called parties

* recovering from abusy number

* recovering from ano-answer number

* recovering when no call progress tones are detected

In addition to the above sequences, two timer values can be modified.
¢ timeto wait for call progress tones after initiating atransfer
¢ timeto wait for call progress tones while recovering from busy, no answer, or no detection of call
progress tones.

Sequences consist of the following characters.

U Character U Explanation

= f Hperform a switchhook flash

F Operform a switchhook flash and wait for one of:
U s: stutter dial tone
U . dial tone
7 N:no call progress tones

Odial the extension or number being transferred to
Hhang up

half-second pause

Dtalk transferred to phrase

g Htal k conference phrase

-9, A-D, *,# Hdia theindicated touch tone

—~+ 1T ||

OOoonDhOoopoooOodg

moOooOOoOdoooOoooooOogd

The phrase of words that an application speaks to the called party while the calling party is on hold isthe
transferred to phrase. For example, "A call isbeing transferred to you. Please wait." The conference
phraseis the words an application speaks to both parties after they have been conferenced together. For
example, "Y ou may go ahead now" or a barely audible tone.
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Each sequence can be up to fifteen characters. Y ou should be aware of some special actions of these
sequences.

* If your switch does not support the conference feature, the conference sequence should end with an h
indicating that a hangup was done instead.

* Recovery from failure to receive call progress tones can either be a successful transfer or an
unsuccessful transfer. For example, sometimes no call progress tones are detected when the called
party answers quickly but does not speak loudly enough to cause the voice system to detect that the
party answered. |If the transfer isto be considered successful, the sequence should include both the
conference and hang up operations. If the transfer is to be unsuccessful, then the sequence should
include whatever operations are required to return to the original caller.

The default sequences are defined as follows.

[Sequence UOperation U Explanation %
CFSett Oinitiate  [flash, wait for stutter, dial number, then # 0
Ch Ocomplete  Uhangup U
Fﬂfg Hconference Htalk to called party, flash, talk to both E
(fppFN Obusy Oflash, wait a second, flash, make sure no call progresstones [
ﬁppFN Hno answer ﬁflash, wait a second, flash, make sure no call progress tones E
Etfgh Eno tones Econference then hangup (treat as successful call) 0

The default values for waiting for call progress tones are the following.

7 seconds after initiating transfer
3 seconds after recovering from busy or no answer

The sequences and timing values are entries in afile: active xfer. The Toolkit includes the default file
active xfer, inthe/toolkit/src/files directory. If you need to make modifications, copy the default file first
(keeping the name active xfer), then edit the copy.

If active xfer file (asisor with modified transfer sequences) works for your switch, enter the following
information on the|Params Worksheet|in Appendix A, Development Aids.

* line2:anal og_bl i nd defaul t
* line3:anal og_seni default

* line4:anal og_i ntel default
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Transfer Scripts

If you find that your switch does not conform to the operations described in the previous section of this
document (using the active xfer file asisor with modified transfer sequences), you must develop a script
to perform switchhook flash transfers. For information on the development of scripts, see the[Chapter 4]
[Development Sructures)

To specify that you are providing your own transfer script(s), write the following information on the
[Params Worksheet|in Appendix A, Development Aids.

* line2:anal og_bl i nd script-name

* line3: anal og_seni script-name

* line4: anal og_i nt el script-name

script-name is the name of the script supplied by the switch package to perform switchhook transfers

(without the ".T"). script-name can be, but is not required to be, the same for each of the three types of
transfers.
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For call information and message-waiting, the only information scripts use from the application script isits
name, whichisfound inthescri pt name field of theto_info structure. For transfers, in addition to the
name of the script, al of the remaining fields of theto_info structure are passed from the application script
to your transfer script. The following table presents the fields and their explanation.

U Field U Description O
—nunber £ phone number to be transferred to %
1 ype Otransfer type: O
§ UXFER_BLIND for blind transfer O
E EXFER_SEM |_INT for semi-intelligent transfer B
O o XFER_INTEL for intelligent transfer 0
kfer_init Osequence to initiate a transfer O
ﬁ(f er _dropoff Hsequence to complete atransfer g
xfer_conf Jsequence to conference calling and called parties O
Lkf er _busy Usequence to retrieve abusy call U
& = - |
xfer_na sequence to retrieve ano-answer call 0
[Xf er _not ones sequence to retrieve or complete a call O
O Uif no call progress tones are heard 0
'f'pot ones_ti nout Hnumber of secondsto wait for call progress tones H
Cdaft _ti nout Onumber of seconds to wait for no call progress tones O
thum ri ngs “number of rings to count for intelligent transfers H
talkfile talkfile containing application phrases spoken during transfers [
Chal f second Uphrase to talk for half-second wait time 0
H:)ei ngt ransferred thraseto talk to called party during transfer E|
foahead Hphrase to talk to calling and called parties when conferenced G

The transfer sequences described above are the same as those in the[Transfer Sequenceq section of this
chapter.
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When the transfer script has finished its processing, it must do the following to pass the results of the
transfer back to the application script.

1. Setthefrom info_type variableto FROM_TRANSFER.
2. Populate the following fields in the from_info structure.

O

Field U Description S
ferresults XFER _SUCCESSif successful 0
OXFER_BUSY if busy 0

OXFER_NA if no answer a

O

U

O

O

UXFER_FAILURE if failed

ferhangup XFER_HANGUPIf caller hung up during transfer,
OXFER_NOHANGUP if caller did not hang up during transfer

oo opooond

3. Setregister 3 to the defined value EXECU_SWIN.
load (r.3, i mEXECU SWN)
4. Execute the application script.

execu (ch.ti__scriptnane, 1)

As aguide to developing your own transfer script, the default script for the AT& T System 75 PBX is
provided with the Toolkit. The source for the file can be found in the s75xfer .t file in the
ltoolkit/src/scripts directory. Two other files used to compile the script are included in this directory:
sw_xfer.c contains variables used by the script and sw_xfer.h contains defined symbols. Thefile
Xfer_us.h results from using c2tas as described in|Chapter 4, Development Sructures,|sw_xfer.c is shown
in the example as vpc.c and Xfer_us.h is shown asvpc.h.




7-16 Transfer Options

DIGITAL TRANSFERS

A digital link is another method of indicating to the switch that a call is being transferred. Using a process,
messages exchanged between the voice mail system and the switch are used to initiate transfers and to
report the status of transfers.

Writing Your Own Transfer Process

If the switch supports a voice mail interface which can be accessed viaa serial link and that voice mail
interface supports call transfers, you will want to develop your own digital transfer software. How that
software interfaces to the switch is your responsibility; you will need to understand the protocol provided
by the switch. You are also responsible for determining the physical connection between the switch and the
voice mail system.

Refer to the]Chapter 4, Devel opment Structureg for guidelines on the organization of software. Also, read
the[Using Switchhook FTash Transfer as Backup section of this chapter for information on specifying your

own digital transfer process.

Y our transfer process will receive messages from swindip with mcont set to TX_REQ and with the
structure tx_req. This structure contains three fields of information for your process (in addition to the
standard header, including mchan).

U Fied U Description O
cnunber phone number to be transferred to %
0 ype Otransfer type: O
g UXFER_BLIND if blind O
E EXFER_SEMI_I NT if semi-intelligent B
. O XFER_INTEL if intelligent 0
Fhum ri ngs BGnumber of ringsto wait for intelligent transfer G
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Y our process then replies to swindip with the same message, the same structure, and the following fields
populated (in addition to the standard header, including mchan).

O

Field U Description

ferresults gresultsof transfer:
OXFER_SUCCESS if successful
OXFER_BUSY if busy
UXFER_NA if no answer
UXFER_FAILURE if transfer failed

unber Ephone number transferred to

Utransfer type:

EXFER_BLIND if blind

OXFER_SEMI_INT if semi-intelligent

OXFER_INTEL if intelligent

umrings Hnumber of rings to wait for intelligent transfer

<
=]
D

0
0
0
0
0
0
0
0
0
0
0
0
0
0
H

EoooLdpoooon,

Using Switchhook Flash Transfer as Backup

If your switch supports digital transfers and switchhook flash transfers, you may wish to specify the
switchhook flash method as a backup when the digital link isdown. Y ou will need to do the following.

1. Review the[Swmtchhook Flash Transfer| section of this chapter to determine how to implement the
switchhook flash transfer, including flash duration, call progress tone frequencies, triggers, timing,
patterns, transfer sequences, and transfer scripts (if necessary).

2. Enter the following information on the[Params Worksheet|in Appendix A, Development Aids.

* line2:di gi tal _blind dip-id script-name
* line3:di gital _sem dip-idscript-name
* line4:di gital _i ntel dip-idscript-name

dip-id is the process identifier (DynaDIP name) associated with the process which receives digital
transfer requests. script-nameis either def aul t if the default script is used, or it is the name of the
script supplied by the switch package to perform switchhook transfers.

If switchhook flash is not a backup option for any of the transfer types, enter the following information on
thelParams Worksheet|in Appendix A, Development Aids.

* line2:di gital _only_blinddip-id
* line3:digital _only_ sem dip-id
* lined:digital _only_intel dip-id

dip-id is the process identifier (DynaDIP name) associated with the process which receives digital transfer
requests.
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NO TRANSFERS

If your switch does not support transfers, specify the following information on thelParams Workshest|in
Appendix A, Development Aids.

* line2:no_blind
* line3: no_seni
* line4:no_intel

Under these circumstances, a caller attempting to transfer would hear something similar to the following:
"Your call cannot be transferred."
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This chapter consists of five sections, corresponding to the five options for disconnect. Not al of these
sections are applicable for a particular switch package.

A Voice Power application needs to know when a caler disconnects from acall for many reasons; afew are
listed here.

e [stop recording (a message) after acaller hangs up|

e |free up the channel for other callg

e [flag a subscriber as having logged out, so that subscriber can log in again later|

SPECIFYING WINK PARAMETER

If the switch provides awink disconnect signal (drops loop current for a specified amount of time when one
party drops off the call), you must set a parameter, using the Toolkit, based on the length of the disconnect.
The parameter specifies the minimum duration of the loss of loop current to signify a disconnect; any loss
of loop current shorter than the minimum isignored.

The allowed range of values for the minimum wink disconnect interval is between 300 and 800
milliseconds. Note that the default value is 300 milliseconds. The minimum wink disconnect is indicated
inthe user Tunablefilein the /toolkit/sr c/files directory. If you need to modify the minimum wink
disconnect, make a copy of the file (keeping the name user Tunable) and change the value on the third line.

Y ou may have aready made a copy of the user Tunable file in order to modify flash duration
NOTE in|Chapter 7, Transfer Options) If so, make the wink interval change in that same copy.

Also, indicate that you will be providing auser Tunable file by entering ap on the seventh (userTunable
flag) line of the|Registration File Worksheet|in Appendix A, Development Aids. (Y ou may have already
done this as part of Chapter 7, Transfer Options.)
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DIAL TONE AS DISCONNECT

No matter what other types of disconnect signals are expected for a particular switch, the detection of dial
tone is aways handled as an indication of disconnect. The dial tone which signifies disconnect must be the
switch dial tone. (See the the|Snmtchhook Flash Transter|section of Chapter 7, Transfer Options). Other
sources of dial tone, such as the Central Office, may not trigger the disconnect signal, if they do not match
the switch dial tonein frequency.

The Voice Power application takes care of the few places where dial tone is not a disconnect signal. For
example, in the Outcalling feature, the application originates the call by soft seizing the channel causing
dial tone. Also, during call transfers, dial tone isjust one of several call progress tones the applicationis
looking for; in this case, it may or may not be a disconnect, depending on how transfers work on that
switch.

SPECIFYING CALL PROGRESS TONES TO STOP CODING

A few switches provide one of the other standard call progress tones as an indication that a party has
disconnected from acall. The Toolkit will allow you to specify that the ring tone, busy tone, and/or reorder
tone indicate that the caller has hung up while recording a message. These call progress tones are not
treated as a disconnect any other time.

The Toolkit provides you with the default tsm.rc file; if you need to modify it, make a copy of it first
(keeping the name tsm.rc), then edit the copy. Thetsm.rc hasthree lines, one for each call progress tone.
Each line contains the symbol for the call progresstone, an equal sign (=), and 1 or 0. 1 meansthat the
call progress tone indicates a disconnect during coding; 0 means that the call progress tone does not
indicate a disconnect during coding. For example, if reorder tone isthe only tone to cause disconnect, the
entriesin tsm.rc would look like the following.

TR _D_RI NGTONE=0
TR D _BUSYTONE=0
TR _D_REORDERTONE=1

If you modify the tsm.rc file, write ap on the ninth (tsm.rc flag) line of the|Registration File Worksheet|in
Appendix A, Development Aids.
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DIGITAL DISCONNECT SIGNAL

A digital link is another method of indicating to the voice mail system that a caller has disconnected.

Writing Your Own Disconnect Process

If the switch supports a voice mail interface which can be accessed viaa serial link, and that voice mail
interface supports a message from the switch indicating a call disconnect, you will want to develop your
own digital disconnect software. How that software interfaces to the switch is your responsibility; you will
need to understand the protocol provided by the switch. Y ou are also responsible for determining the
physical connection between the switch and the voice mail system.

For information on software development, see|Chapter 4, Development Sructures)

Y our process will usethe SOFT_DISC mcont and the soft_disc structure when sending the digital
disconnect message to swindip. Depending on the data from the switch, you will have to specify the
channel number in the standard header (mchan in mhdr), or the channel phone number in the chext field
of the soft_disc structure.

Use of the digital disconnect feature does not require registration in any file.
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NO DISCONNECT

If the switch does not provide awink disconnect signal, a call progress tone (dial tone, ring tone, busy, or
reorder tone), or adigital disconnect message, the V oice Power application will haveto rely on silence and
time-outs for detecting disconnects. In this case, to avoid inadvertent disconnects, do the following.

* Set the wink disconnect interval to its maximum allowed value (800 milliseconds).

* Modify the tsm.rcfile so that ring tone, busy tone, and reorder tone do not trigger adisconnect. (Thisis
the default.)

See the|Secifying Wink Parameter|and [Soecifying Call Progress Tone to Sop Coding| sections of this
chapter for information on setting these parameters.

Voice Power applications will stop recording a message if five seconds of silence are detected. Thissilence
isnot adirect indication of the caller disconnecting; the application must assume a caller is still on the line
and it, therefore, prompts the caller with several options. Only after several prompts (usually three) without
atouch tone will the application disconnect.

For switches that do not provide any disconnect indication, voice mail subscribers should be trained to
press the disconnect sequence (for example, AUDIX Voice Power uses ** X) when finished with their call.
This has two benefits.

* The channel isfreed up to handle additional calls.

* The subscriber islogged out immediately, thereby allowing him or her to log in again without waiting
for the prompting and time-outs to expire.
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This chapter consists of four sections corresponding to miscellaneous features of V oice Power applications.
Not all of these sections are applicable for aparticular switch package.

* lleave-wor d-calling:| Many switches support a feature where caller A can notify caller B that B should
call A. If thisfeature resultsin a message over the voice mail serial link or viain-band signaling, a
V oice Power application can put amessage in B's mailbox to call A.

e |in-service notification:| Some switches need to know if avoice mail system is ready to accept calls on
each of its channels. If so, amessage can be sent over the voice mail serial link or a script can be run to
dial afeature access code to notify the switch of channel status.

* |message-waiting refresh:| A switch may request that the voice mail system send the message-waiting
on/off status of all the extensions. The request may come from the voice mail serial link or viain-band
signaling.

e |day/night service change:|V oice Power applications support day and night services for automated
attendants. |If the switch has a day/night service change feature, it can notify the application (viaa
message on the voice mail serial link or in-band signaling) when the serviceis to be changed.

LEAVE-WORD-CALLING FEATURE

The leave-word-calling feature can be supported by either a voice mail interface to the switch or by in-band
signaling from the switch.

Voice Mail Serial Link Support

If your switch supports a serial link that provides the leave-word-calling feature, you will probably want to
incorporate the handling of this feature with the processes that handle call information. Refer to|Chapter 4
[Devel opment Sructures|for details.

The message your process sends to swindip for leave-word-calling uses the mcont PUT_LWC and the
structure put_Iwc. The following two fields are important to leave-word-calling: sendext , the null-
terminated extension of the sender, and r cvext , the null-terminated extension of the receiver of the
message. Asaresult, aleave-word-calling message is placed in the receiver’s mailbox; it informsthe
receiver that the sender requests acall back. If the receiving extension is not a subscriber on a V oice Power
system, the messageisignored by swindip. Also, not all Voice Power applications support this feature; if
they do not, the application will ignore the message.
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In-band Signaling Support

If your switch provides an in-band signal which indicates a leave-word-calling message, your call
information script must send a message to swindip using the dbase instruction. Use the defined value
SWINDIP_NAME as the destination of the message. The mcontisPUT_LWC and the structureis
put_lwc. The following two fields are important for leave-word-calling: sendext , the null-terminated
extension of the sender, and r cvext , the null-terminated extension of the receiver of the message. Note
that this message is not returned by swindip; set the response interval to O with thenwi t i me script
instruction.

This message results in aleave-word-calling message being placed in the receiver’ s mailbox; it informsthe
receiver that the sender requests acall back. If the receiving extension is not a subscriber on a V oice Power

system, the messageisignored by swindip. Also, not all Voice Power applications support this feature; if
they do not, the application will ignore the message.

IN-SERVICE NOTIFICATION

Thein-service notification feature can be supported by either a voice mail interface to the switch or by a
script dialing afeature access code to the switch.

Voice Mail Serial Link Support

If your switch supports a voice mail interface which requires that a message be sent to the switch when a
channel is placed in service, you must do the following.

1. Writeap ontheeighth (adjunctUtil flag) line of the|Registration File Worksheet|in Appendix A,
Development Aids.

2. Copy theexecutableadj unct Ut i | from /toolkit/src/filesto your development area, for inclusion
inyour package.

3.  Writethe following data on the sixth (in service) line of the[Params Worksheet|in Appendix A,
Development Aids.

di gi tal _i nserv dip-id
dip-id isthe DynaDIP identifier for your process to receive the in-service notification message.

4. Your process must receive the message from swindip, with mcont CHAN_INSERV and with
structure chan_inserv. There are no fields other than the standard header, including mchan, which
specifies the in-service channel.
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Script Support

If ascript isrequired to dial afeature access code to notify the switch that a voice mail channel isin
service, you must do the following.

1. Writeap ontheeighth (adjunctUtil flag) line of the|Registration File Worksheet|in Appendix A,
Development Aids.

2. Copy theexecutable adj unct Ut i | from /toolkit/src/filesto your development areafor inclusion
inyour package.

3. Enter the following data on the sixth (in service) line of the[Params Worksheet|in Appendix A,
Development Aids.

anal og_i nser v scriptname
scriptname is the name of the script you write which dials the feature access code.

4. You must develop ascript to perform the in-service notification to the switch. Refer to[Chapter 4]
|Development Sructures|for information on developing scripts.

The only information your script uses from the application script isits name, whichisfound in the
scri pt name field of theto_info structure. When the in-service notification script has finished its
processing, it must do the following to return to the application script.

1. Setthefrom info_type variableto FROM_SOFTCHECK.
2. Populate the following fields in the from_info structure.

U Fied U Value U
csof ttype o SOFT_INSERV ﬂ
00 nserv_flag OINSERV_SUCCESSIf successful O
H HINSERV_FAILURE if failed H

3. Setregister 3 to the defined value EXECU_SWIN.
load (r.3, imEXECU SWN)
4. Execute the application script.

execu (ch.ti__scriptnane, 1)
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MESSAGE-WAITING REFRESH

The message-waiting refresh feature can be supported by either avoice mail interface to the switch or by
in-band signaling from the switch.

Voice Mail Serial Link Support

If your switch supports a seria link that provides the message-waiting refresh feature, you will probably
want to incorporate the handling of this feature with the processes that handle call information. Refer to
[Chapter 4, Development Sructures|for details.

The message your process sends to swindip for message-waiting refresh uses the mcont MASS REFRESH
and the structure mass_refresh. There are no fields associated with this message other than the standard
header. This message causes swindip to refresh the message-waiting status of all the extensions known to
the VVoice Power application.

In-band Signaling Support

If your switch provides an in-band signal which indicates a request to refresh all message-waiting
indicators, your call information script must do the following.

¢ Send amessage to swindip using the dbase instruction.
¢ Usethe defined value SWINDIP_NAME as the destination of the message.

* ThemcontisMASS REFRESH and the structure is mass_refresh. There are no fields associated with
this message other than the standard header.

* Thismessageis not returned by swindip; set the response interval to 0 withthenwi t i e script
instruction.
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DAY/NIGHT SERVICE CHANGE

The day/night service change feature can be supported by either avoice mail interface to the switch or by
in-band signaling from the switch.

Voice Mail Serial Link Support

If your switch supports a seria link that provides the day/night service change feature, you will probably
want to incorporate the handling of this feature with the processes that handle call information. Refer to
[Chapter 4, Development Sructures|for details.

* The message your process sends to swindip for day/night service change uses the mcont
DAY _NIGHT_SVC and the structure day_night_svc.

* Setthe par amfield to DAY_SVC_PARAM if the service is changing to day or to
NIGHT_SVC_PARAM if the service is changing to night.

* |f the VVoice Power application supports an automated attendant, this message is sent by swindip to the
process which supports the automated attendant, resulting in the appropriate service being presented to
calers.

In-Band Signaling Support

If your switch provides an in-band signal which indicates a change in day/night service, your call
information script must do the following.

¢ Send amessage to swindip using the dbase instruction.
¢ Usethe defined value SWINDIP_NAME as the destination of the message.

* ThemcontisDAY_NIGHT_SVC and the structureisday_night_svc. Set the par amfield to
DAY_SVC_PARAM if the serviceis changing to day or to NIGHT_SVC_PARAM if the serviceis
changing to night.

* Note that this message is not returned by swindip; set the response interval to O with thenwi ti e
script instruction.
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10. Installing Your Switch Integration Package

This chapter details how to put your switch integration package on diskette, install it on the run-time
environment, and test it.

PUTTING THE PACKAGE TOGETHER

Before you put your switch package on a diskette, you may wish to review the]Checklist|in Appendix A,
Development Aids, to verify that you have considered all components of a switch integration package. In
addition, do the following.

* The Toolkit provides utilities to copy the files that make up your package onto a diskette. The tools are
found in the /toolkit/src/install directory. Verify that you have the following filesin your install
directory.

U Tool U Purpose

H\/IKrop HcallsMKfiIesand MKSize, movesfiles to diskette
[MKfiles Ocreateslist of filesthat make up the package

H\/I KSize Hdetermines the space required for installing the package
| Il

O O

EI nstall Esample install script, which you will modify

H?emove Hsample remove script, which you will modify

fName  Hpackage name, which you will modify

omOoooooooooo

MKflop, MKfiles, and M K Size can be used without modification.

Name must be modified to include the name of your package as displayed by the UNIX utility
i nstall pkg.

Install and Remove must be modified based on the name of your switch package and on the options
your package requires. Refer to the comments provided within the I nstall and Remove files for
information on how to modify them for your package.
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The administration name file, parametersfile, and rules file explained in the following
NOTE bullets must have the same filename, for example, acme. Theregistration fileis not
required to have the same name as the other three files, but it is recommended for
consistency.

* All switch packages require aregistration file, which contains flags indicating which other files (such as,
filtersand triggers) are installed as part of the package. Refer to the|Registration File Worksheet|in
Appendix A, Development Aids, for the contents of thisfile. Each line on the worksheet represents a
field in thefile; the file consists of asingle line, with each field separated by a blank. The name of the
fileisup to you; it should reflect the name of the switch. For example, the acme file looks like the
following.

"Acme Switch" acme NNp - p - p

The directory under install/pkg where thisfile is placed isalso up to you. AT& T suggests placing the
fileand al thefilesit references (cad.pattern, cad.timing, filters, triggers, user Tunable, adjunctUtil,
and/or tsm.rc) under the directory install/pkg/swin/data.

* All switch packages require an administration name (limit 55 characters) which isin afilein the
install/pkg/swin/data/swinnames directory. Thisnameisused by thel nst al | shell and isusualy
derived from the name of the switch. For example, the acme administration name file contains the
following.

Acrre Switch I ntegration Package

* All switch packages require a parameters file in the install/pkg/swin/data/par ams directory. Thisfile
specifies how call information, transfers, message-waiting, and other features are performed by this
switch package. Refer to the|Params Worksheet|in Appendix A, Development Aids, for contents of this
file. Each line on the worksheet represents aline in the file; therefore, the file consists of exactly seven
lines. For example, the following isthe acme parametersfile.

callinfo 15 3 2

anal og_blind default
anal og_sem default
anal og_i ntel default
digital _mMd acnedip
no_i nserv

nosync
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* All switch packages require arulesfilein theinstall/pkg/swin/data/swinrules directory. Thefirst line
of this file shows the maximum number of V oice Power applications that can use this switch package; it
can either be anumber, such as 1, or theword al | , indicating no limit. Therest of thefileliststhe
names of the applications which can use the switch integration package. For example, the following is
the acmerulesfile.

al |
AUDI X Voi ce Power R3.0
AUDI X Voi ce Power Lodging R3.0

The two application names shown in this example are the only two possibilities at thistime. If your
switch package has been designed for only one of the applications, list only that application namein the
file. If an application package is not listed, it cannot use the switch package.

* If aswitch package supports switchhook flash transfers (either directly or as a backup to digital
transfers), the active xfer file must be in the install/pkg/swin/data/ directory.

* |If aswitch package supports analog message-waiting updates, the active_mw! file must be in the
install/pkg/swin/data/ directory.

Put the active_mwil filein the install/pkg/swin/data/ directory even if only to suppress
NOTE the display of the message-waiting on/off codes on the MESSAGE WAITING PARAMETERS form.
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USING INSTALLPKG

To prepare your switch package for installation on a customer machine, you must first put it on diskette(s),
using the following steps.

1

Change directory to theinstall directory. This directory should contain the /pkg subdirectory and the
following files: Install, Remove, Name, MKflop, MKfiles, and MK Size files.

Make the MK flop, MKfiles, and M K Size files executable, with the following command.
chrmod +x MK*

Execute MK flop using the following.
. MKf |l op

Follow the instructions presented on the screen. Y our installable switch package may require more
than one diskette. Simply insert the second diskette when prompted.

Remove the diskette when prompted.

Y our package is now ready for installation on a customer machine.

Enter di spl aypkg to verify that the customer machine has the following packages installed.
— Integrated Voice Processing System Software Release 3.0

— AUDIX Voice Power Application Software Release 3.0

- and/or -

AUDIX Voice Power Lodging Software Release 3.0
Enteri nst al | pkg to install your switch package. (Y ou must be logged in asroot.)
Follow the instructions presented on the screen.

While your package isinstalling, be sure to watch for any error messages. Asan indication that the
installation is working properly, you should see the following messages.

— Switch package associated with AUDI X VO CE POAER 3. 0 (or LODGA NG or
both)

—Switch package name has been successfully installed
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VERIFYING THE INSTALLATION

To verify that the switch package installation was successful, do the following.

1
2.

o o A~ w

~

10.
11.

12.

Enter/ vs/ bi n/ i vpss_nmenu
Begin at the ivess r3.0 menu and select the following.

Switch Interfaces
Data Interfaces
Application/Switch Interface Association

Verify that the name of your switch package is shown as the choice for each application package.
Press(_canceL ) (F6).

SelectSwit ch I nterface Package Administration.

Verify that your package administration is a choice.

If your package does not supply administration, you will see a message stating this.

Press( canceL ) (F6) twice.

Select Anal og | nterfaces.

Verify that your switch is shown asthe title of the form and that the parameters shown make sense
for your package.

Press (F6) several times until you reach the uni x# prompt.
If your switch package uses scripts, do the following.

a Changeto the /vs/trans directory.

b. Enterls -a

c. Veify that thelisting shows all necessary script names.
If your switch package uses processes, do the following.

a Enter/vs/bin/start_vs to start the voice system.

b. Enterwho -rp

c. Verify that the listing shows all necessary processes are running.

If the processes are not running, make sure that the /etc/conf/init.d directory contains afile
with all your processes.
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ACCEPTANCE TESTING OF THE PACKAGE

In order to determine if your switch package is functioning properly with the V oice Power voice mail
system, you should make several test calls. The types of calls you make depend on the capability of the
switch and your switch package. For example, if your package does not support call information, then call
information testing is not required.

Set up two test subscribers on the V oice Power application and on the switch. Create personal greetings
and record several messages for each subscriber.
Depending on your switch and your package, the following test calls should be made.

1. Direct cal to the voice mail system: system should allow you to retrieve messages.

2. Call to asubscriber with switch call coverage whose phoneis busy: system should play prompt,
allow you to leave a message for that subscriber.

3. Call to asubscriber with switch call coverage who does not answer: system should play prompt,
allow you to leave a message for that subscriber.

4. Leaveamessage for asubscriber: subscriber’s message-waiting indicator should go on.
Listen to and delete subscriber’ s messages: subscriber’ s message-waiting indicator should go off.

6. Hang up while leaving a message: message should terminate immediately, with possibly a short
interval of acall progress tone or up to five seconds of silence.

7. Attempt various types of transfers, including blind (subscriber has switch call coverage), intelligent
(subscriber does not have switch call coverage), and semi-intelligent (transfer to a number whichis
not a subscriber). For intelligent and semi-intelligent transfers, include cases where the called
number is busy or rings without answer.
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REMOVING THE PACKAGE

To remove your switch package from the run-time environment, do the following.

1. Loginasroot.

2. Enterrenovepkg

3. Thesystem displaysalist of installed packages numbered 1 to n.

4. Enter the number of your switch integration package.

The system displays the following message.

Do you really want to renopve Switch Package Name?
Stri ke ENTER when ready or ESC to stop.

5. Pressnren)

To verify that the package is being removed, use (stop screen scroll) and (start screen
scroll) to view the following status messages.

Renmovi ng system fil es for Switch Package Name.

/vs/bin/util/renmove sw tch Nameof switchsuccessful ly
uni nst al | ed.

The Switch Package Namehas been successful |y renpved.
The Switch Package Namei s now r enoved.

Watch for error messages which may indicate needed modifications in the Renpve shell script of the
package.
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A. Development Aids

This appendix contains two worksheets and a checklist to aid you in developing a switch integration
package. AT&T recommends that you make copies of the development aids in this appendix before
beginning so that the masters are always available for the development of another switch integration
package.

Asyou develop a switch integration package, you are directed to fill in the worksheets. When you have
finished devel oping your switch integration package al blanks should have avalue. If they do not, either
choose the default or reread the section where the parameter is discussed. Use the index to locate items you
are unfamiliar with.

A-1
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REGISTRATION FILE WORKSHEET

All switch packages require aregistration file which contains flags indicating other files (such as, filtersand
triggers) that are part of the package.

Asyou develop a switch integration package, you are directed to fill in the worksheet. Y ou may be directed
to the same item more than once because certain files contain several customizable components. If ablank
has already been filled in, there is no need to write the letter or character again. Simply verify that it
matches what you are currently being asked to write.

1. Package name (in double quotes)

2. Packageid (filename, for internal use as directory name)

Dial tonetraining flag (Y for enabled, N for disabled):

Dial tone training changeable flag (Y for yes, Nfor no):

Cadence flag (d for default, p if cad.pattern and cad.timing provided):

Filtersflag (p if filtersand triggersprovided, - (dash) if not):

userTunable flag (d for default, p if user Tunable file provided):
adjunctUtil flag (p if adjunctUtil program provided, - (dash) if not):

© © N o 0 &~ w

tsm.rc flag (d for default, p if tsm.rc file provided):

Each line on the worksheet represents afield in thefile; the file consists of asingle line, with each field
separated by ablank. The name of the fileis up to you; it should reflect the name of the switch. For
example, the acmefile looks like the following.

"Acne Switch" acme NNp - p - p

The directory under install/pkg where thisfileis placed isalso up to you. AT& T suggests placing thefile
and all the filesit references (cad.pattern, cad.timing, filters, triggers, user Tunable, adjunctUtil, and/or
tsm.rc) under the directory install/pkg/swin/data.

For more information on use the registration file, see|Chapter 10, Installing Your Smtch Integration|
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PARAMS WORKSHEET

All switch packages require a parametersfile in the install/pkg/swin/data/par ams directory. Thisfile

specifies how call information, transfers, message-waiting, and other features are performed by this switch
package. Each line on the worksheet represents aline in the file; therefore, the file consists of exactly seven
lines. For example, the following is the acme parametersfile.

callinfo 15 3 2

anal og_bl i nd defaul t
anal og_sem default
anal og_i ntel default
digital_mMd acredip
no_i nserv

nosync

For more information on the file, see|Chapter 10,

Installing Your Smtch Integration Package.|

1. callinfo:
U FileLine U Description U
F’honi nt egr at ed Hcall information not supported %
Ccal i nf o agingtimesinterval Ointegrated d
O Uaging isthe # of seconds call dataisvalid U
B timesisthe# of timesto retry for data _ E
O pinterval isthe # of seconds between retries
Ctal | scri pt script-name Ointegrated with in-band signaling a
H Hscript-name is the script to collect touch tones H
2. blind transfer:
U FileLine 0 Description O
—no_bl i nd oblind transfers not supported %
Canal og_bl i nd script-name Oswitchhook flash transfers ad
0 Oscript-nameisthe name of scriptor def aul t = O
i gi tal _bl i nd dip-id script-name switchhook flash transfers B
O dip-id isthe DynaDIP identifier for transfer DIP
O Oscript-nameisthe name of script or def aul t O
Ebli gital _only_blind dip-id Uswitchhook flash transfers 5
0 QOdip-id isthe DynaDIP identifier for transfer DIP 3
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3. semi-intelligent transfer:

U FileLine U Description O
—no_sem msemi-intelligent transfers not supported %
Canal og_seni script-name Oswitchhook flash transfers O
0 Oscript-nameisthe name of scriptor def aul t O
E'pi gital sem dip-id script-name Eswitchhook flash transfers B
0 dip-id isthe DynaDIP identifier for transfer DIP [
a Oscript-nameisthe name of script or def aul t O
i gital _only_seni dip-id Uswitchhook flash transfers g
0 dip-id isthe DynaDIP identifier for transfer DIP [
4. intelligent transfer:
U FileLine U Description O
cno_i nt el ointelligent transfers not supported %
Canal og_i nt el script-name Oswitchhook flash transfers O
E Escript—nameisthe nameof scriptor def aul t U
Egi gital _intel dip-idscript-name Esxvitchhook flash transfers B
0 dip-id isthe DynaDIP identifier for transfer DIP
O Oscript-nameisthe name of scriptor def aul t O
Ebli gital _only_ intel dip-id Uswitchhook flash transfers g
O Qdip-id isthe DynaDIP identifier for transfer DIP [
5. mwl:
U FileLine U Description O
—no_m mmessage-waiting not supported %
Canal og_mM script-name [Janalog message-waiting O
0 Oscript-name is the name of script or def aul t 0
cdigital _md dip-id ndigital message-waiting %
0 Odip-id isthe DynaDIP identifier for message-waiting DIP
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6. in service:

7.sync:

d

FileLine U Description

S
rho_i nserv

Hinservice notification not required

Canal og_i nserv script-name [analog inservice notification

O

Escri pt-name is the name of script

-di gi tal _i nserv dip-id

O

Edigital inservice notification

dip-id isthe DynaDIP identifier for inservice DIP

d
D
5
d
d
U
d
d

U FileLine U Description

tosync msynchronization message not required

[sync dip-id Osynchronization message required
Hdip-id is the DynaDIP identifier for sync DIP

0
0
0
0
H
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CHECKLIST

Before you put your switch package on a diskette, you may wish to review this checklist to verify that you
have considered all components of a switch integration package. For more information on assembling the
switch integration package, see[Chapter 10, Installing Your Switch Integration Package)|
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Required Files

O
O

mOoOoOoooooOodd

U File

dnstall

[Remove

lH\Iame
[{swin/data/swinnames/switch-name
Uswin/data/params/switch-name

HSNi n/data/swinrules/switch-name
Hswin/data/switch-name (registration file)

OOPooOoOomgoEd

Optional Files

U File
{swin/data/active xfer
Oswin/data/active_mwil
Hswin/datalfilters
Ewin/dmdtriggas
Uswin/data/cad.pattern
{swin/data/cad.timing
Oswin/data/userTunable
H/swin/dataladjunctUtil
E(SNin/data/tsn.rc
Lvsitrans/call-info-script. T
Hivsitrang/blind-transfer-script. T
Ovs/trang/semi-intel-transfer-script. T
Hvs/trans/ intel-transfer-script. T
[fvs/trans/message-waiting-script. T
st/trans/ inservice-notification-script. T
E(etc/conf/i nit.d/switch-name
switch-name/bin/switch-processes
Hsid/bin/sidrdr

Cfsid/bin/sicwtr

Usid/bin/sid_admin
bsiditxt/n_sid.txt

O

I v

OOoOoopPpoopooorpOopoooopgopogoopgopg o
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Abbreviations

ALT
AT&T
AUDIX
CDH
Cco
COM2
COR
COS
DCE
DCP
DID
DIO
DIP
DTE
EIA
ET
FACE
FMLI
FOOS
1/0
IRQ
VP4
VPSS
K

LED
LwcC
MANOOS
Mbytes
MTC

assembly load and test

American Telegraph and Telephone
Audio Information Exchange

call data handling

central office

serial communications port 2

class of restriction

class of service

data communi cations equi pment
Digital Communications Protocol
direct inward dialing

disk input/output

datainterface process

data terminal equipment

Electronic Industries Association
error tracker

framed access command environment
form and menu language interpreter
facility out of service

input/output

interrupt request

Integrated V oice Processing board (4 channels)
Integrated V oice Processing system software
kilobytes

light emitting diode

leave word calling

manually out of service

megabytes

mai ntenance
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Abbreviations

MWL
PBX
PC
PEC
POST
RAM
ROM

SID
SIMM
SMDI
SS
TRIP
TSC
TSS
TSM
VDC600
VROP
WGS

message-waiting lamp

private branch exchange
personal computer

price element code

power-on self test

random access memory
read-only memory

software associate

switch integration device
single in-line memory module
simplified message desk interface
software specialist

tip/ring input process
technical support center
technical support services
transaction state machine
video display card 600

Voice response output process

work group systems
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blind transfer

call information

call progress
tones

datainterface
process (DIP)

development
environment

dial tone
training

DIP

dynamic dip
(dynadip)

intelligent
transfer

process

pure process

reader process

run-time
environment

script

semi-intelligent
transfer

SID

simplified
message desk
interface

sourcedirectory

Seeltransfer, blind.

The data passed from the switch to the voice mail system. It includes the following
pieces of data: call type (direct, covered), calling party, called party, call origination
(internal, external), and reason for coverage (busy/ring no answer).

Toneswhich indicate call status, for example, dia tone, stutter dial tone, busy,
ringing.

A process with an associated message queue by which it receives messages from other

processes. See also,
The hardware and software used to develop a switch integration package.

The ability of the switch to soft seize a channel and analyze the dia tone for two
frequencies which are then used for dial tone detection.

See|data inter face process)

The DynaDI P feature of CONVERSANT Intro allows you to use an a phanumeric
name for the DIP, rather than a number.

Seeltransfer, intelligent |

A development structure written in C and useful in interfacing to components other
than the phone line, such as avoice mail seria port.

A process that can send messages to DIPS. Pure processes do not have a message
queue (do not receive messages), and they do not call VSst ar t up. Seealso,
[interface process)

A process that reads messages from the switch over the voice mail interface.

The hardware and software that the switch integration package is run on, for example,
atest machine or a customer machine.

A development structure that consists of a series of operations that interface to the
phone line; they are written in a special programming language called native script.

Seeltransfer, semi-intelligent.|

See|switch integration device

A standard protocol for the exchange of information, for example, call information
transmitted between the switch and an application.

Contains source code, original copies of files, and other files which are not actual
parts of the resulting switch package (for example, sr c¢).
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Glossary

SMDI
swindip
switch

integration
device (SID)

target directory

transfer, blind

transfer,
intelligent

transfer, semi-
intelligent

Voice Power
application

writer process

Seelsimplified message desk interface)

The switch package data interface process.

A link between a switch and a voice mail system, which provides a standard interface
for call information and message-waiting updates.

Includes only those files that actually install on the customer machine (for example,
install).

A transfer in which the voice mail system does not wait for call progress tones from
the switch to indicate the status of the call.

A transfer in which the voice mail system stays on the line until someone answers the
phone or until a specified number of rings (administerable) isreached. If the limit of
ringsisreached, the call is returned to the calling party and the voice mail system
informs him or her that the called party is not available. If busy is detected, the call is
returned to the calling party and the voice mail system informsthe caler that the
number is busy.

A transfer in which the voice mail system stays on the line to determine the status of
thecall. If busy isdetected, the call is returned to the calling party and the voice mail
system informs the caller that the number isbusy. If ringing is detected, the voice
mail system drops off the call; this allows the caller to hear theringing. If voice
energy is detected (someone answers the phone), the voice mail system informs that
person that acall is being transferred to him or her, then drops off the call.

An VPSS R3.0-based voice mail application for which the switch integration
package provides a PBX interface.

A process that writes messages to the switch.
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package
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