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SECTION 233-020-530

1. GENERAL

1.01. This section is intended to be used as an ad-
ministrative guide and reference source docu-

mentto aid in the management of No. 3 electronic
switching system software. The primary purposeof
the information containedin this section is to provide
basic information on key software areasof the No. 3
electronic switching system. Throughoutthis section,
specific references are made to othersections or doc-
uments where more detailed software information
and proceduresarelocated.

1.02 Whenever this section is reissued, the rea-
son(s) for reissue will be given in this para-

graph.

1.03 Thetitle for each figure includes a number(s)
in parentheses which identifies the para-

graph(s) in which the figure is referenced.

1.04 Recommendationsfor any changes, additions,
and/or deletionsto this section should be sub-

mitted by the instructions contained in Section 000-
010-015.

2. SYSTEM ORGANIZATION

2.01 Functionally, the No. 3 electronic switching
system consists of three major equipment

areas:

(a) Control complex

(b) Periphery

(c) Power equipment.

2.02 The control complexconsists of equipment
necessaryto access the system for administra-

tion, operation (call processing), and maintenance.It
is the area where man-machineinterface functions
are accomplished.

2.03 The periphery consists of necessary equip-
mentselected by the control complex to switch

calls throughthe office and to perform variousinteg-
rity checks. Upon command from the control com-
plex, the periphery performstasks such as scanning
customerlines, connecting paths through theoffice
network, and changing state relays of selected cir-
cuits.

2.04 The major power equipmentconsists of

rectifiers, converters, inverters, fuses, and
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controls necessary to supply office power require-
ments.

2.05 The functional areas are arranged in such a
manner as to provide two control systems,

each capable of assumingtotal office operationalre-
sponsibility. System Control (SYC) (0 or 1) consists
of a Control Unit (CU) and associated controllers of
the periphery (Fig. 1). A CU (whichis part of the con-
trol complex) consists of the 3A Central Control (3A
CC), Main Store (MAS), and the System Status Panel
(SSP not duplicated). The controllers located in the
periphery (and referred to as peripheral controllers)
include the Frame Input/Output Controller (FIOC),
the Scanner Controller (SC), the Network Controller
(NWC), and the Peripheral Pulse Distributor (PPD).

2.06 Each SYCis switched as a unit since the sup-
porting componentsassigned to each SYC can-

not be interchanged. It should be noted, however,
that the active (on-line) SYC has the responsibility
to update the standby(off-line) SYC memory. There
are two equipmentunits (duplicated) which support
both SYCs but which are not specifically assigned to
either SYC. These are:

(a) Teletypewriter controllers (TTYCs) 0 and 1

(b) Tape data controllers (TDCs) 0 and 1.

2.07. Program control in a No. 8 electronic switch-
ing system is performed by the 3A CCs, which

communicate with the peripheral equipment by
meansof an input/output channel.

2.08 The semiconductor-type main memory or
MAS(part of each CU)is functionally divided

into program store, translation store, and temporary
(call) store areas. The temporary store portion is
used by the 3A CC to store transitory data; the pro-
gram store contains the generic program; and the
translation store provides necessary call processing
data about all lines, trunks, and peripheral equip-
ment. Additionally, as a memory backup, the pro-
grams,translations, and office data are stored on the
cartridge tape system.

3. SYSTEM SOFTWARE DESCRIPTION

GENERAL

3.01 The No. 3 electronic switching system func-
tions as an electronic central office and per-



formsits tasks through the the use of stored program
control concept. Nearly all of the system activities
are determined and guided by preset, functionally
grouped software programs, and instructions that
are coded and stored in the switching machine’s
memory.

we

3.02 Program operation in the No. 3 electronic
switching system is controlled by the 3A CC,

which is a Stored Program Controlled (SPC) real-

time data processing unit. (This controller/unit is
also used to control other switching systems,ie, No.

2B electronic switching system.) As required, pro-
gramsare read from memoryandtransferred to the
3A CC for execution by means of microprogramcir-
cuitry. The stored program utilizes stored (office)
data which contains information pertaining to cus-
tomerlines, routing, charging, etc. If changes are
required to various aspects of system operation,
these changes will normally be made to the stored
program oroffice data rather than to the wiring or
hardware.

3.03 The microprograms (microcode) of the 3A CC

operate the stored program in its overall con-
trol of the system. These programsare separately
stored in read-only memoryandcan be changed read-
ily by replacing circuit packs with no changes re-
quired to wiring. Microprogramsalso control other
nonstored program functions such as interrupt pro-
cessing and portions of recovery code.

3.04 The No. 3 electronic switching system stored
program consists of two parts (1) commonsys-

tem division and (2) application division. The com-
mon systems division includes all of the software
that will be commonto anyelectronic switching sys-
tem that is equipped with a 3A CC. Applications divi-
sion software includes the software that is unique to
the operation of the No. 3 electronic switching sys-
tem.

3.05 All of the software that comprises the No. 3
electronic switching system stored program is

categorized as either resident or nonresidentpro-
grams. Resident programs are stored in the write
protected portion of the MASof the 3A CC processor
and include:

e All call processing programs

e Certain administrative and maintenance
programs (TTY, fault detection, recovery
programs).
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3.06 Nonresident programs are stored on a car-
tridge tape and are transferred to the MAS as

required. These programs consist of the software
that is not used in the normal operation of the sys-
tem. Types of nonresident program/data contained
on the tape are:

e The administration (traffic data programs,
most recent change programs)

e The maintenance — diagnostic programs

e The MASbackup memorydata

e The past translation data.

3.07 Subroutines are used extensively to provide
for efficient use of main storage. A subroutine

is a Short program which performsa specific task as
requested by another program. Control is passed by
the requesting program/subroutine to the call pro-
gram (subroutine) until completion, at which time
control is returned and norma]processing continues.

GENERIC PROGRAM

3.08 The current generic issue for the No. 3 elec-
tronic switching system 3E3. The 3E3 requires

a minimum of 163,840 program words. Additional
memory is required depending on translations,ete.
Actual equipped memory is also dependent upon
which equipment version (82K versus 128K MAS
modules) is installed. Each generic can processtraf-

fic from up to 15 concentrator groups or 4500 sub-
scriber lines.

FUNCTIONAL PROGRAM CATEGORIES

3.09 Figure 2 isa functionallisting of the programs
that make up the No. 3 electronic switching

system software. Parts 4, 5, and 6 contain a descrip-
tion of each program. The three categoriesare:

(a) Operational: The operational software in-
cludes functions which control office traffic

processing under normal operating conditions.

(b) Administrative: The administrative soft-
ware performsthe functions whichare related

to office operations such as an automatic means
for changing office parameters andinitiating ser-
vice orders, audits, tape handling, and TTY opera-
tion.

(c) Maintenance: Software and hardware are
arranged to detect service-affecting troubles
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SECTION 233-020-530

by making the appropriate call checks or byper-
forming maintenance checks on the hardware. The
maintenance programsperform the functionsre-
lated to detection, diagnosis, and reaction to ab-

normal office operation.

4. OPERATIONAL PROGRAMS

4.01 The No. 3 electronic switching system opera-
tional software contains the programs and

control functions that involve the handling of office

traffic under normal operating conditions. In this
part, the following operational software programs
are generally discussed:

e Base level loop

e Interrupt

e Generic 3E3

e Call processing

e Custom calling.

4.02 Refer to Fig. 3, which can be used as a job aid,
for references to other standard system docu-

ments that further detail operational program soft-
ware.

A. Base Level Loop and Interrupt

4.03 The base level loop (Fig. 4) is a set of major
programs which administer call processing,

provide traffic information, and maintain software
accuracy. In addition, required maintenance func-
tions are performed, and nonresident software pro-
gramsare scheduled to perform their functions once
they are requested.

4.04 There are two types of interrupt level pro-

grams which breakinto the base level loop:

(a) The first occurs on a periodic, timed basis

every 10 ms.It is hardware-initiated and in-

cludes such call processing functions as immedi-
ate-start trunk scanning, digit receiving,
outpulsing, and peripheral orders. (Fig. 5.)

(b) The second type of interrupt occurs upon a

demandbasis (ie, TTY demand, fault detec-

tion). After the interrupt level has completedits
allocated work, control is returned to the base

level loop.
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B. Base Level Loop Generic 3E3

4.05 The 3KE3 baselevel loop (Fig. 6) for 3E3 generic
has been improved to include two major

changes. First, the major components of the base
level loop routines are reordered so that all mainte-
nance workis performedafter normal¢all processing
tasks have finished. Second, a new dispatcher will
now control the deferrable maintenance (the
multiscan functions, call processing audits, and MAS

audits). The dispatcher will run these jobs in a
“waste time” mode whichwill allow these jobs to run
faster than the unconditional one-transfer-per-scan
mode used in SO-2, Issue 4, generics.

General Scheduler

4.06 The general scheduler in CMMONexecutes

out of the CBLM time monitor and controls
the sequential execution of routines as defined by
MMONA.The mannerin whichthisis doneis flexible
and convenient since the program is designed to in-

terface with the client programs through their TTY
entry points.

4.07. The scheduler can be thought of as a system
of tables since the order and conditions for the

execution are all presented in tabular form. There are
three levels of tables: master, major sequence, and
minor sequence.

Dispatcher

4.08 The dispatcher is a real time task dispenser
for the class of routines generally thought of

as deferrable. The dispatcher is given control after
the more critical (nondeferrable) work has completed
each base level loop. The dispatcher attempts to exe-
cute the defined deferrable jobs when time remains
in the base level loop and to skip them when thesys-
tem is temporarily overloaded. The deferrable jobs
are defined in a table called JOBADDR in MMONA
whichis used to run the job according to its priority
and defined minimumrate of repetition. Jobs which
fall behind a performance schedule are automatically
given priority and maypossibly be forced to execute
independently of system conditions.

4.09 The jobs normally included in the deferrable
class under the control of the dispatcher are

all major audits and multiscan functions. While the

amountof time taken by a client on each transferis
beyond the control of the dispatcher,it is assumed to
be in the range of 2 to 5 msec.



Control Complex

4.10 When a demand interrupt occurs due to a
fault, the trouble recovery programs are im-

mediately initiated. Following appropriate recovery
actions, the problem is passed for further resolution
to the lowest priority base level maintenance pro-
grams. After the interrupt level has completed its
allocated functions, control is returned to the base

level loop.

Periphery

4.11 When a fault is detected by call processing
programs, the recovery program is immedi-

ately given control. It performscorrective action, as
required, and returns control to call processing.

C. Call Processing

4.12 The call processing software uses allocated
blocks of storage to retain data associated

with the junctors, lines, trunks, and service circuits

during thecall interval. Three of the storage blocks
used in basic call processing are:

(a) Terminal Memory Record (TMR): The
TMRis a fixed 4-word block of storage as-

signed to each junctor.

(b) Transient Call Record (TCR): The TCR is
a 16-word block of storage assigned to calls in

the transient state to:

e Store the state of the call

e Collect and send digits

e Record assigned service circuits

e Store progress marks whichidentify sections
of code to perform certain functions.

(c) Input Hoppers: These are used to retain

changes in the states of line trunks, junctors,
and service circuits until the data is used by the
software.

4.13. The primaryfunction of the No. 3 electronic
switching system is the processing and com-

pletion of telephonecalls. It is important to note that
calls are not processed in a continuous, uninterrupted

series of actions. Instead, each call is processed in

ISS 1, SECTION 233-020-530

bursts, separated by gaps in time during which other
system operations occur. Manycalls are processedat
the same time, during which administrative and
maintenance functions are also performed as time

allows.

4.14 For acomplete description of No. 3 electronic
switching system call processing and the sys-

tem functions associated with call processing, refer
to Section 233-151-105.

5. ADMINISTRATIVE PROGRAMS

5.01 The No.3 electronic switching system admin-
istrative software programs handle the func-

tions which are related to office operations such as
an automatic meansfor changing office parameters
and initiating service orders. In this section, the fol-_
lowing administrative programs are discussed:

(a) Recent Change (RC) programs

(b) System utilities programs

(c) Tape operations

(d) Teletypewriter functions

(e) Traffic and plant measurements

(f) System control

(g) Audits

(h) System cutover testing.

5.02 Refer to Fig. 3 for references to other stan-
dard system documents that detail adminis-

trative program software.

A. Recent Change (RC) Programs

5.03 The RC programsare used to add, change,or
remove translation data from the system. The

RC programsare a series of nonresident (tape stor-
age) programs used to modify the translation data,
resident and nonresident, in a particular No. 3 elec-

tronic switching system office. The RC programsalso
have the capability for verifying, packing, updating,
and retrieving data.

B. System Utilities Programs

5.04 The system utilities programs are common
systems, nonresident routines which provide
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software analysis tools necessary to locate and/or
correct problemsin the hardwareor softwareof the
system. These programs, performed at base level or
interrupt, are manually requested via the TTY. These
programsinclude capabilities for monitoring, dump-
ing, and loading specific locations of store. Also in-
cluded are an overwrite (ie, patch other programs)
and a tape utility which manipulates the tape unit.

C. Tape Operations

5.05 The programs which are not required for
immediate control of system efforts are stored

on magnetic tape. These programsare paged into a
paging buffer which is part of the MAS. Software
controls the execution of the program entered in the
paging buffer.

D. Teletypewriter Functions

5.06 Primary communication with the No. 3 elec-
tronic switching system is conducted via the

TTY. This communication consists of maintenance
messages and commands, entering and updating of
office translation data, diagnostic messages, and ex-
ercising administrative system control.

5.07 The software directing the TTY devices may
be either resident or nonresident, common

systems, or applications. All TTY devices operate
under the control of the TTY handler program which
acts as a software driver between the TTYCand ap-
plication message processing.

5.08 Embedded in the associated TTY programs
are program-initiated fault-handling routines

which continually check the validity of the TTY in-
put/output transmissions. When an indication of
character mishandling or some other malfunction is
detected, these routines take corrective and system
self-protecting actions, including removing from ser-
vice and isolating the malfunctioning TTYC and/or
ports.

E. Traffic and Plant Measurements

5.09 The traffic (TRAFIC) program analyzestraf-
fic information and extracts the necessaryin-

formation at different scheduled times for the
printingof traffic reports by the TTY or for updating
a tape.

5.10 The TRAFIC program is in two mainsections:
traffic monitor and traffic measurements.

Page 6

The traffic monitor section determines whichtraffic
tasks should be continued or begun at a certain sys-
tem time. Thetraffic measurementssection actually
increments thetraffic counters.

F. System Control

5.11 The basic program structure of the No. 3 elec-
tronic switching system is a closed loop in

which a set of major programsexecutes sequentially.
This loop is the base level loop. Most call processing
programs and those maintenancetasks which can be
deferred are performed during baselevel.

G. Audits '

5.12 The audit programs check all resources
markedbusyto ensurethat they are actually

busy. The audits attempt to verify that thereis a rec-
ord pertaining to all resources being used with an
active call. When a resource without a record is
found, the audit idles the resource and prints a TTY
message so that the program error that caused the
trouble can be located. In manycases, audits will not
completely clear a call record or an invalid situation;
therefore, the situation is corrected by a sequence of
audits, which mayresult in several TTY messagesfor
a single failure.

H. System Cutover Testing

5.13 The cutover functioning office-to-office tests
have been designed to test subscriber lines

from the No. 3 electronic switching system office to
the connection of those lines at the existing sub-
scriber lines served by the old office. These tests
check for continuity shorts, crosses, grounds, and
reversals. A program automatically performs these
tests or this can be done manually, if desired, using
the local test desk (14-type) or the local test cabinet
(No. 3-type).

6. MAINTENANCE PROGRAMS

6.01 The No. 3 electronic switching system mainte-
nance software programsare designed to de-

tect service-affecting troubles. This is achieved by
makingperiodic software and maintenancechecks on
the system and its hardware/equipment. Figure 2
gives a diagram of maintenance programs and the
general operation associated with:

(a) Trouble detection

(b) Recovery



(c) Initialization

(d) Diagnostics

(e) Alarm and status reporting

(f) Programmed maintenanceaids.

6.02 Refer to Fig. 3 for references to other stan-

dard system documents that give added de-

tails on maintenance program software.

6.03 Software and hardwareare arranged to detect

service-affecting troubles by making the ap-

propriate call checks or by performing maintenance

checks on the hardware. The maintenance programs

handle the functions related to the detection, diagno-

sis, and reaction to abnormal office operation (Fig.

8).

A. Trouble Detection

6.04 ‘Trouble detection is the primary meansof in-

hibiting performancedeterioration. Detection

schemesare used throughout the system to facilitate

identification of problem areas. These procedures

utilize hardware and software operations to further

ensure the integrity of the system.

Check Circuits

6.05 Self-check circuits are provided in the 3A CC,

MAS,and peripheral controllers. These check

circuits act as continuous monitors by which the sys-

tem is notified of erroneous responses.

Call Processing Tests

6.06 During call processing, many checks are made

to ensure the validity of system actions. For

example, a check is madefor high voltage to prevent

damageto sensitive circuits associated with the cus-

tomerline. Checks are also madeto ensurethat a cus-

tomer line is ready for another origination after a

previous disconnect (restore-verify check); this veri-

fies that the line attending element was restored to

the line to allow an origination.

Routine Testing

6.07. Routine testing is performedas periodic diag-

nostics or periodic progression.

6.08 Periodic diagnostics are tests of hardware

performed automatically on a scheduled basis

ISS 1, SECTION 233-020-530

(every 24 hours). These diagnostics are read in

(paged) from the tape cartridge and will be per-

formed by the standby 3A CC. The diagnostics may

also be manually requested by the local or remote

maintenance TTY.

6.09 Periodic progression testing is comprised of

tests wherein test circuits are automatically

connected to line, trunk, or service circuits in an ef-

fort to detect the latest problems. In addition, the

network may also have test circuits associated with

it to perform false cross and ground, powercross, and

restore-verify tests which are performed on

a

call

basis.

B. Recovery

Duplicated Units (Periphery)

6.10 Recovery programs are automatically initi-

ated when a problem associated with the ac-

tive SYC is detected. Recoveryinitiates a retry of the

action which was being taken when the problem oc-

curred (eg, scanner order). If the problem persists,

recovery initiates an SYC switch which causes the

other SYC to assume active control. A second retry

of the action previously taken is initiated on the

newly active SYC.If the action is taken as directed

by the data accomplishes the expected results, recov-

ery returns control to normalcall processingactivity.

6.11 This sequence causes the faulty peripheral

controller to be removed from service. A re-

moval from service message and an SYC switch mes-

sage indicating the SYC currently active are printed

out on the TTY. The appropriate lamplights on the

SSP indicating the peripheral controller is removed

from service, and a major audible alarm sounds.

6.12 If the second retry does not eliminate the

problem condition, the problem is located in

the nonduplicated portion of the peripheral control-

lers. The nonduplicated portionsare:

e Scanner matrix (row and column)

e Peripheral decoder (point)

e Networkfabric (error analysis).

6.13 A TTY message is printed out indicating the

problem area as well as the active SYC. A

minor audible alarm sounds. Call processing is noti-

fied of the problem area and assumescontrol.
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Duplicated Units (Ringing and Tone Plant)

6.14 The critical functions of the Ringing and Tone
(RT) plant are duplicated. Under normal oper-

ation one RT plant would be active and the other
standby. Thecritical functions are continuously mon-
itored. A detected problem in the active RT plant
causes the standby RT plant-to becomeactive. The
SYC is not affected by the RT plant switch.

6.15 The problem indicators available for the RT
plant are the RT lamp on the SSP and TTY

removal from service messages. A major audible
alarm sounds.

Duplicated Units (Control Complex)

6.16 The No. 3 electronic switching system proces-
sor is basically a self-checking machine. De-

tection of faults occurs when a failure of specific
checks (error check circuits, program, or program
timer) indicates that the integrity of the program
system and/or data base is questionable. The detec-
tion of faults associated with the error check circuits
causes one of the following:

(a) Error interrupt—main memorywill function

(b) Unit initialization—main memory may not
function

(c) Switch and unit initialization—microcode
may not function.

9.17 A problem with the active program timer
(times out) will cause a switch and initializa-

tion of the standby 3A CC. A switch will not occurif
the lock or force keys on the SSP are operated. A
problem in the program will normally cause a 3A CC
switch, depending on the type of program involved.

6.18 There are three classes of fault detection:

(a) The first and most serious involves a fault
which affects the operation of the active SYC

or which might prevent the microcode of the pro-
cessor from operating. Also, it may occur if the
active program timer times out. Either of these
results in a switch of the processors andinitializa-
tion of the now active machine.

(b) The secondclass is keyed by a fault (primarily
MASerrors) which prevents the MAS from
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functioning. This resultsin an initialization of the
active processor with no switch of processors in-
volved.

(c) The third class involves peripheral errors.

Unduplicated Circuits (Periphery)

6.19 The unduplicated portion of the system in-
cludes the following circuits:

e Trunks

e Service

e Lines

e Networklinks

e A-links

e Test vertical

e Junctor B-links

e Wire B-links

e Scandistributor points

e Switches

e Crosspoints.

6.20 Special software routines are used to analyze
failure rates in the replicate areas. If a circuit

fails three consecutive times, it is removed from ser-
vice. Only a set percentage of the circuits is removed
from service. When this percentageis reached, the
circuit is not removed from service, but a trouble re-
port is indicated on the TTY.

Error Analysis

6.21 The error analysis resident software of the
No. 3 electronic switching system is invoked

by failuresin call processing involving the replicated
portion of the system.This softwarereceives an error
report and analyzes problems in categories by com-
parison. Theerrorrate of a particular circuit is com-
pared with the errorrate of its particular group. If
the comparative rate is excessive, that particular
trunk, line, service circuit, junctor, A-link, or B-link
is removed from service and an appropriate TTY



 

message is printed out, indicating a problem which

must be diagnosed later.

Quick-Check

6.22 Quick-check is used to analyze problems

which affect trunks, service circuits, A-links,

B-links, and junctors. If three successive errors occur

in a particular circuit, the circuit is automatically

removed from service (if allowed), as opposed to the

membergroupfailure rate of the error analysis pro-

grams.

C. Initialization

6.23 Initialization can be caused by several hard-

ware-detected and/or software-detected prob-
lems. Initialization can also be executed manually
from the SSP. The stimulusis the failure of a check

that indicates a possible fault in the integrity of the

programming system and/or its data base. An ini-
tialization consists of the following:

(a) Restoring the 3A CC to a known good state

(b) Restoring the periphery to a known goodstate

(c) Aborting certain activities

(d) Initializing temporary data

(e) Reloading the programs from tape.

6.24 Not all of the above are performed on every
initialization. The amountof initialization can

vary depending on the extent to which corrective ac-

tion is required.

6.25 Thefive levels of initialization areas follows:

(a) First level—partial clear

(b) Second level—partial clear

(c) Third level—partial clear

(d) Fourth level—transient clear

(e) Fifth level—stable clear.

6.26 Each level takes more drastic action. The sys-
tem automatically cycles sequentially through

the first four levels as required and,if necessary,ini-
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tiates a bootstrap. The fourth andfifth levels can also
be manually initiated from the SSP.

Bootstrap

6.27. Bootstrap provides a reload of memory only

from the 3A CC preferred cartridge tape sys-
tem. It is a sophisticated, selective reload of only the
memory which has been destroyed. Bootstrap is a
microprogram-initiated loader with three major seg-

ments: the first brings in enough of the loaderto con-

tinue with a morereliable error checking loader. A

second segment, in turn, loads in a more sophisti-

cated system loader andits associated programs. A
third, more sophisticated loader handles selective

reloading of the 3A CC system by interaction with
the 3A CC initialization programs. A bootstrap does
not affect translation data. A memory reload must be

executed from the SSP to accomplish a complete re-

loading of MAS.This will also initiate a stable clear.

6.28 The periphery will cause an initialization
when a dual fault condition exists, eg, a scan-

ner controller failure on both SYCs. Peripheral unit
fault recovery will provide a suitable solution forsin-
gle fault detection without invokingtheinitialization

sequence.

D. Diagnostics

Computer Aided

6.29 Diagnostics are stored on the tape cartridge
(nonresident) only and are loaded into the sys-

tem by requests typed in by means of the mainte-
nance TTY. The Input Message (IM) manual provides
a listing of available diagnostic input messages.

6.30 The results of the diagnostics are printed out
by the maintenance TTY in the form of num-

bers. These numbersare located in the appropriate

Trouble-Locating Manual (TLM)andrecord specific

circuit packs which maybe responsible for the trou-

ble.

6.31 There are three categories of diagnostics, each

having a monitor program whichservesas an
interface between thetest table data and the routines

which process the table entries. These are as follows:

(a) Processor diagnostic

(b) Peripheral unit diagnostics

(c) Trunk and service circuit diagnostics.
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Processor Diagnostics

6.32 The processor diagnostics are programs(com-
mon systems) which employ start-smallphi-

losophy. A small portion of the machine is first
diagnosed and,if its operation is correct, is used for
further diagnosis. Essentially, each test is dependent
upon the previous test(s). There are twodivisions of
the tests: the MAS diagnostics and the diagnostics
handling the other hardwareof the 3A CC. The active
processor may diagnose the standby in three ways:

(a) By the maintenance channel at the microlevel

(b) By instructing the standby processor to run
short sequences of code with the results

checked by the active processor

(c) By instructing the standby processor to run
code andcheckits results.

Peripheral Unit Diagnostics

6.33 The peripheral unit diagnostic programs(ap-
plications) diagnose theperipheral controllers

whenrequested. The craft person specifies either the
network, peripheral pulse distributor, FIOC, or the
scanner to be diagnosed. A diagnostic (DGN:) input
message designates the controller to be diagnosed. A
peripheral controller can be diagnosed using a re-
store (RST:) messagein lieu of the (DGN:). The diag-
nostic checks the input/output port of the processor
and the FIOC verifying that each is operationalasit
worksits way to the designated controller. The out-
put message returned states the results of the diag-
nostic performed. The ringing and tone plant is
diagnosed in a similar manner.

Trunk and Service Circuit Diagnostics

6.34 The trunk and service circuit diagnostics are
programs(applications) invoked for the main-

tenanceof trunks, lines, and service circuits. There
are three categoriesof these operationalcircuit tests:
junctor, trunk, and service. Test circuits are catego-
rized as service circuits for diagnostic purposes.

Network Fabric Diagnostics

6.35 The network fabric exercise program verifies
tip-ring wiring for continuity and crosspoints

for operation. It also checks for tip and ring rever-
sals. The only crosspoints accessed in thefirst stage

Page 10

t

are associated with loop-start lines. All crosspoints
in the second stage are accessed. Third stage cross-
point checks depend on the network frame available.

ManualTrouble Clearing

6.36 The Trunk and Line Test Panel (TLTP) pro-
vides manualcapability to test trunk, junctor,

line, andservice circuits. Two access trunks provide
access through the network to the circuits that re-
quire testing. The access trunks are arranged for key-
controlled access to voltmeter and transmission test
circuitry and also voice communication facilities.

E. Alarm andStatus Reporting

6.37. The alarm andstatus reporting programspro-
vide a meansof notifying the craft person of

faults or situations which require action. These pro-
grams instantly identify, on the SSP, any system
abnormality. They also maintain the current status
(standby SYC) of the system as determined by vari-
ous maintenanceand common system programs. The
SSP under the control of these programs, provides
the craft person with the meansfor remote access to
the system and for initializing the system.

Alarms

6.38 System maintenanceis supported by anoffice
alarm structure which serves as the stimulus

for software-controlled diagnostics. Both visual and
audible alarm indications are provided. When a par-
ticular alarm is sounded, a corresponding messageis
printed on the TTY indicating the category and
source of the alarm. The alarm classifications are
given as follows:

(a) CRITICAL: This indicates that the system,
or a majorportion or capability of the system,

is inoperable. An audible indication of the CRITI-
CAL alarm is two continuous tones, 1/2-second
apart. There is a 1-1/2 second interval before the
pattern is repeated.

(b) MAJOR: This indicates a partial loss of the
system capability or a failure such that an-

other similar failure could result in a critical con-
dition. An audible indication of the MAJOR alarm
is a continuous tone that sounds at 1-1/2 second
intervals.

(c) MINOR:This indicates a minor loss of the
system capability or some other condition re-



quiring the attention of the maintenance person-
nel. An audible indication of a MINORalarm is a

continuous tone that is silenced after 5 seconds.

(d) MAJOR POWER:This indicates a major
powerfailure in the power equipment.

(e) MINOR POWER:This indicates a minor

powerfailure in the power equipment.

(f) ALARM CIRCUIT: Thisindicates trouble
in the office alarm circuit or in its battery sup-

ply.

(g) FUSE: This indicates a blown fuse.

(h) SERVICE LOSS:This indicates that recov-
ery has taken place with the possible loss of

calls approximately within the last 3 minutes.

6.39 There can be two alarm indications, ie, an

alarm in classifications (d) through (h) will

cause either a critical, major, or minorindication as

defined in classifications (a) through (c).

6.40 Only the highest level alarm class is indicated
on the SSPat any onepointin time. It haspri-

ority over a lesser alarm class indication (critical

over major or minor), and the lesser alarms would

not be indicated until the critical alarm source was

eliminated.

6.41 Visual alarm indicators associated with audi-

ble alarms remain operated until the alarm is
retired. Audible alarmsare on a timed interval in the

alarm transfer mode (ALARM TRFR key on SSP
operated) and can be disconnected manually.

6.42 The software routines related to the alarms

initiate the following:

e The TTY messageto be printed

e The proper alarm indications, both audible
and visible, to be activated

e The proper timing for alarms.

F. Programmed Maintenance Aids

6.43 Programmed maintenance aids assist the

craft person to either define a problem orver-
ify a predetermined fault within the system. These
aids are asfollows:
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e Station ringer test line

e Loop-aroundtest line

e Milliwatt test line

e Shortcircuit

e Opencircuit

e Charge test line

e Local test desk

e Trunk and line test panel.

7. SYSTEM SOFTWARE DOCUMENTATION

7.01 To obtain general, specific, and troubleshoot-
ing information on No.3 electronic switching

system software, the following documentsare avail-
able to the user:

(a) Program and Documentation Guide
(PG): The PG is an index of the program doc-

uments associated with a given generic program/
issue. It contains information such as Program
Listings (PRs), Input/Output Manuals, and TLMs
on a generic basis.

(b) Input Message Manual (IM): The IM

(IM-3H300) is a hard copy listing of all TTY
input messages/codes that can be inputted and
understood by the No. 3 electronic switching sys-
tem. These messages and codesare used to direct
the system to perform certain functions.

(c) Output Message Manual (OM): The OM

(OM-3H300) is a hard copylisting of the TTY
output messages/codes that are automatically

generatedby the No. 3 electronic switching system
or are the result of an input message made by a
given user. The OMlists alphabetically the mes-
sages and describes the purpose of the message.

(d) Software Subsystem Description
(SSD): These documents are sections in the

233-151-XXX, 233-152-XXX,  233-153-XXX, 233-
154-XXX, 254-340-XXX division/layers. These sec-
tions provide overall explanations of functional
software areas and serveas an aid to access pro-

gram listings. Refer to the appropriate BSPdivi-
sion index, Sections 233-000-000 and 254-000-000,
for current listings of SSDs.
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(e) Trouble-Locating Manuals (TLM): The

TLMsare used primarily to identify faulty cir-
cuit packs associated with particular diagnostic
failures. The TTY prints out a coded number
which, when referenced in the TLM,indicates a
list of possible faulty circuit packs. See Table A for
a listing of the No. 3 electronic switching system
TLMs.

(f) Program Listing (PR): The PRsare hard

copy records of software programs. The PRs
consist of program objectives, lists of all instruc-
tions, and any unique program data. The PR pro-
gram listing is a productof the software assembly
language process. Currentlistings of PRs are con-
tained in the No. 3 electronic switching system PG
(3H908).

(g) Program Load Map (PK): The PK con-

tains a list of all programs in the system to-
gether with their starting and ending addresses.
Other PKsare available dealing with No. 3 com-
mands, network troubleshooting, maintenance

reference, and miscellaneous alarms.

(h) Program Application Instruction (PA):

The PA contains specifications for such items
as office data tables layout or translations.

7.02 Fora list of the No. 3 electronic switching sys-

tem applicable software documentation, refer

to Table B.

8. GENERIC PROGRAM CHANGES

A. General

8.01 Generic program changes are madeeither to
correct service affecting problems or to pro-

vide new or improved call processing and mainte-
nance features and capabilities. Generic programs
are identified by issue number, and bypartial issue
change identifying numbers termedpoint issue num-
bers. A complete generic change is termed a retrofit
and an issue change is termed a restart. Retrofits
and restarts are the responsibility of Western Elec-

tric. Certain program changes that require immedi-
ate action are termed overwrites, and their

installation is the responsibility of the Bell Operat-
ing Companies (BOCs). Overwritesare distributed to

BOCs by the Western Electric Product Engineering
Control Center (PECC) as Broadcast Warning

Messages (BWMs).
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B. Broadcast Warning Messages (Overwrites) and Soft-

ware Change and Notification System (SCANS)

8.02 Computerized methods for the distribution
and administration of BWMsare provided by

SCANS. The SCANS computeris accessed by users
over dial-up connections and provides the following
user features:

(a) Urgent bulletins and information messages

relating to BWMsor other pertinent mainte-
nance data

(b) Complete hard copies of BWMsincluding
overwrites and symbolic code

(c) Electronic switching system machine readable
overwrites in the form of paper or magnetic

tape

(d) Tape verification allowing the user to trans-
mit the data received back to the SCANS com-

puter for a match of the data

(e) Summary reports of BWMsby sequence num-

ber, date, generic issue, and miscellaneousref-

erences

(f) Status reports of BWMs that have been com-
pleted or are scheduled for completion on an

office-by-office basis.

Note: The BWMsshould beinserted within 3
weeks of the SCANSentry date. Section 190-
306-010 describes the operation and use of the
SCANSsystem.

8.03 Section 190-306-010 contains guidelines for
the determination that an overwrite is to be

placed in a particular office.

C. Retrofits and Restarts

8.04 A generic restart is a change to a newissue of
the generic program loaded in the office and

contains all broadcast warning overwrites issued
against the preceding issue plus other changes. A
generic retrofit is where the office is upgraded from

one generic program to a later generic program.

8.05 Application of generic overwrites in working
offices is normally the responsibility of the

operating company. However, whena genericrestart,



retrofit, or turnoverof a new office is involved, West-

ern Electric installation is responsible for turning

over a generic program which hasall applicable

overwrites installed and verified.

8.06 Althoughretrofits and restarts are primarily

the responsibility of Western Electric instal-

lation, participation of the responsible BOC network

maintenance group is required to assure that the

project is completed with minimum service interrup-

tion.

8.07. In the No. 3 electronic switching system,all

critical call processing equipment(ie, central

processor,call store, etc) is fully duplicated. Under

normal operating conditions, the office has been op-

erating on one issue of the generic program for an

extended period of time. Therefore, whenevera trou-

ble condition arises, the most probable source of the

trouble would be the hardwareand not the software.

8.08 Wheneveraretrofit or restart occurs, the pro-

gram store memoryis configured to simplex

with half of the program store loaded with the origi-

nal generic program andthe other half of the pro-

gram store loaded with the new generic program.

Under this configuration, whenevera trouble condi-

tion arises, the -most probable cause of trouble is the

new generic program, parameterinformation, or op-

erational procedures.

Retrofit/Restart Preparations

8.09 Inorderto resolve troubles which might occur

during retrofit and restart in a fast and effi-

cient manner, thereby decreasing the probability of

total system outage, no known hardware troubles

should exist. In order to reduce the probability of

total system outage during a retrofit or restart, seven

operations have been identified as required by the

BOCs.

Note: Additional steps or methods may be

required due to local conditions.

(a) Approximately 2 weekspriorto theretrofit or

restart schedule date, all output messagesre-

lated to critical call processing equipment(eg, pro-

gram control, call store, and program store) must

be closely analyzed to assure that all hardware

troubles have been cleared. Typical indicators of

hardware troubles would be mismatches, CU

switches, nonscheduled system initiated diagnos-

ISS 1, SECTION 233-020-530

tics, etc. If no known hardwaretroubles exist, any

adverse reactions will be assumedto be a result of

the retrofit or restart.

(b) All system evaluation procedures should be

performed within the week prior to a retrofit

or restart. The results of these tests should be

made available to Western Electric installationif

these tests are done in preparation for a generic

retrofit.

(c) Special reviews of all maintenance-related

printouts should be started at least 48 hours

prior to the scheduled retrofit or restart. This re-

view is to assure that no unexplained or intermit-

tent troubles are present. This means no

unexplained mismatches, CU switches, nonsched-

uled diagnostics, etc, have occurred during this 48-

hour period. The retrofit or restart should be post-

poned until the system is able to meet this stan-

dard.

(d) Assure that all necessary trouble-locating

equipment(eg, oscilloscope) is onsite and in

working condition. Verify that maintenance per-

sonnel are proficient in its use. This equipment

will assist in the resolution of any hardware trou-

bles that mayarise.

(e) Review and assure that all emergency recov-

ery documents are onsite and readily avail-

able. In addition, assure that the data set for

establishing TTY connections with the Electronic

System Assistance Center (ESAC)is operational.

(f) If any critical call processing equipment is

removed from service by the system during the

retrofit or restart, all retrofit or restart opera-

tions must stop. If that equipment cannot bere-

stored by normal maintenance procedures,

backout proceduresare required in order to return

the No. 3 electronic switching system back to a

known established configuration of hardware and

software.

(g) If a piece of equipment wasrestored, adequate

testing must be made to make sure that the

trouble has been cleared. After the maintenance

personnel are fully assured that the trouble has

been cleared, the retrofit or restart can be

reinitiated.

8.10 Itis imperative that BOC maintenance people

involved in restart or retrofit activities assist
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in the preparation of a clear and concise Methodof
Procedure (MOP) covering the step-by-step opera-
tions required in theretrofit or restart.

D. Retrofit/Restart Management

8.11 The Generic Update Program (GUPD) pro-
vides the meansto retrofit a generic program

onsite using the current customerchangesin transla-
tion store. The GUPDrunsas a standalone program
in the off-line Control Unit (CU). It reformats trans-
lations onto a tape cartridge that contains the new
generic program.

8.12 An Engineering Change Procedure (ECP),
designed specifically for working offices in

conjunction with the GUPD,providesthe basis for a
Method Of Procedure (MOP). For generic restarts,
the GUPDis not used. Instead an ECPis developed
that details the copying of translation datafiles from
the old to the new point issue tape cartridge.

9. SOFTWARE MANAGEMENT GROWTH PROCEDURES

9.01 Software growth in an existing No. 3 elec-
tronic switching office is by means of

reallocation programs that can change, add, or re-
movetranslation tables. This self-growth capability
in memory removes any further need for replacing
translation data by the network administration pro-
gram. Refer to Section 233-154-130 for reallocation
procedures.

9.02 The volume of spare memory can beverified
by system input and output messages. Refer to

Section 233-160-100 for guidelines on software
growth.

10. ELECTRONIC SYSTEMS ASSISTANCE CENTER
(ESAC)

10.01 The ESACis the corporatelevel organization
in each BOCthatis responsible for electronic

switching system administration assistance and
technical support not able to be provided on a local
area basis. Problems that cannot be expeditiously
cleared on a local or Switching Control Center (SCC)
level should be referred to ESAC. Escalation of trou-
bles to Western Electric or Bell Laboratories should
be made through the ESAC wheneverpossible. Refer
to the 190 series of Bell System Practices for escala-
tion procedures and guidelines.

10.02 In addition to direct operational support, the
ESAC will assist in the following mainte-
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nance functions(refer to GL 78-01-057 for a complete
list of ESAC functions).

(a) Service Outage Investigation: Follow-up
investigation and reports of major service

outages remain the responsibility of local office
management. However, ESAC personnel should
participatein all outage inquiries to lend technical
expertise.

(b) Cutovers: The ESACwill provide technical
support to line organizations responsible for

first application of SPC equipmentin a given com-
panyandfield trials of new apparatus.

(c) Parameter and Network Administra-
tion Reviews: This duty is primarily the

responsibility of local office switching and engi-
neering personnel. The ESAC personnelwill aid in
these reviews on an as requestedbasis where
applicable.

(d) Translation Services: The ESAC person-
nel will assist in the preparation of transla-

tion changes that are extremely lengthy or
complex.

(e) Operational Trouble Report (OTR) Re-
view: The ESAC will review the original

copy of the OTRbeforeit is transmitted to West-
ern Electric.

(f) Resident Maintenance Engineer Re-
sponsibility: The duties of the resident

maintenance engineerare asfollows:

e Engineering complaints follow-up

e Change notice coordination

e Emergency hardware procurement

e Software update coordination.

11. OPERATIONAL TROUBLE REPORTS (OTRs)

11.01 The OTRs provide a means of informing
Western Electric and/or Bell Laboratories

Quality Assurance of important problems so that
corrective action can be taken and information dis-
tributed to all electronic switching system offices
which maybe affected.

11.02 The OTRsshould be used to report troubles
concerning any aspect of the electronic



switching system—maintenance or administrative.

Nonroutine troubles or unusual actions concerning

hardwareor software, troubles of uncertain or mixed

cause, or comments on system operation and equip-

ment arrangements should be reported by using the

Stored Program Control System (SPCS) OTR, Form

E-5232 (Fig. 9). The OTRs should also be submitted

for any reportable occurrence relatingto:

(a) Office cutovers

(b) Generic program changes

(c) Total outages of 2 minutes or more

(d) Any unexplained service affecting problems.

11.03 From time-to-time, American Telephone and

Telegraph (AT&T), Bell Laboratories, or

Western Electric may ask that OTRs be written to

assist in gathering information on problems under

investigation. The OTRs should not be prepared

on items which are not related to the present

design (ie, suggestions for system design im-

provements, administrative routines, human

safety problems unrelated to system operat-

ing design, etc). These should be presented through

normal channels. More detailed information concern-

ing the OTR routine may be found in Section 790-120-

260.

11.04 The OTR numbering schemeto be usedis at

the discretion of the operating company.

However, the system should incorporate a means of

serially numbering the OTR and indicating the year,

ie, 03-80, on an office or SCC basis.

11.05 The OTR will be routed as shownin Fig. 10,

Operational Trouble Report Flowchart. The

original of all OTRs should be sent to the ESAC for

review and forwardedto the Western Electric PECC.

11.06 It is not expected that a formalreply will be

furnished on OTRs. Any corrective action

taken will be covered by the usual notification of

change. The OTR does not supercede an Engineering

Complaint (EC) for items on which the telephone

company requests corrective action and a final re-

port.

11.07. The PECCwill analyze, categorize, and pro-

cess OTRs to identify common problems.

They will then prepare summaries of recognized

ISS 1, SECTION 233-020-530

problems, their service effect(s), and anyservice pro-

tective actions or precautions to be taken. On a regu-

lar basis, summaries will be distributed to Western

Electric Regional Engineering, Bell Laboratories

Quality Assurance, AT&T Engineering and Network

Services, and other affected organizations. When

problemsaresolved, the Trouble Status Report will

be marked to show theissue of program, the Change

Notice (CN), etc, which solved the problem.

12. ENGINEERING COMPLAINTS(ECs)

12.01 AnECisa written report covering a product

furnished by Western Electric that:

(a) Does not satisfy the purpose for which it was

intended

(b) Does not fulfill the requirement under which

it was manufactured or inspected

(c) Does not operate as it should

(d) Does not have reasonablelife

(e) Does require excessive field maintenance

(f) Does have possible hazards.

12.02 The ECsprovide information on defective or

malfunctioning products to Western Electric

and the Quality Assurance Center (QAC) of Bell Lab-

oratories. These complaints also provide an impor-

tant means of checking the adequacy of quality

assurance measures specified for products manufac-

tured or inspected by Western Electric.

12.03 The No.3 electronic switching system hard-

ware problems that result in ECs will, in

most cases, be discovered by central office mainte-

nance or SCC forces. Software problemswill be more

likely to be identified as such by ESAC personnel.

Whateverthe origin of the complaint, the decision to

escalate an OTR pertaining to a software trouble to

EC status will generally be made by ESAC asde-

scribed below.

12.04 The EC, Form E-5141, Fig. 11, should be used

for reporting details of a defective product or

program.It is called an EC because the BOC engi-

neering department hasfinal responsibility for de-

termining that the complaintis valid and forwarding

it to Western Electric. Instructions for completing
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the form are containedin Section 010-700-010. Before
an EC form is prepared, there must be reasonable
certainty that the defect and related conditions meet
the requirements outlined in Section 010-799-010 and
that all applicable instructionsfor installing, operat-
ing, and maintaining the product have been applied.

12.05 Section 010-700-030 outlines the procedure
established for the expedited handlingof cer-

tain initially defective items of apparatus and equip-
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ment which are to be returned to Western Electric.
This procedure, which is commonly known as the
Pink Tag (Form F-10118) routine, is applicable re-
gardless of whether the items were installed by BOC
personnel or Western Electric installation forces.
Provision is madeforreturn of these itemsfor repair,
replacement, or credit. The flow of information of an
KCis shownin Fig. 12, and a copy of a Final Report
on an KC is shownin Fig.13.
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TABLE A

NO. 3 ELECTRONIC SWITCHING SYSTEM

TROUBLE-LOCATING MANUALS

 

 

   
 

 

 

NUMBER TITLE (PROGRAM MNEMONIC)

TLM-3H100 Frame I/O Controller (FIOCT)
TLM-3H101 Scanner Controller (SCNT)
TLM-3H102 Peripheral Pulse Distributor (PPDT)
TLM-3H103 Network Controller (NTCT)
TLM-3H104 Ringing and Tone Plant (RTPT)
TLM-3H105 | TTY Controller (TTYT)
TLM-3H110 Overall Trunk and Service Circuit TLM
TLM-3H111 Customer Dial Pulse Receiver (CDPRT)
TLM-3H112 Superimposed Ringing Circuit (SUPRT)
TLM-3H113 Multifrequency Receiver (MFRT)
TLM-3H114 Multifrequency Transmitter (MFTT)
TLM-3H115 Test Vertical Circuit (TVCT)
TLM-1C900 Common Systems Processor Trouble-Locating Manual
TLM-1C904 Common Systems Tape Data Controller Trouble-Locating Manual

TABLE B

NO. 3 ELECTRONIC SWITCHING SYSTEM

MISCELLANEOUS SOURCE DOCUMENTS

NUMBER TITLE (PROGRAM MNEMONIC)

IM-3H300 Input Message Manual
OM-3H300 Output Message Manual
PA-3H303 Office Data Tables Layout Specifications
PG-3H903 Documentation Guide for Generic 3E3
PK-1C900 Maintenance Reference Manual (Common Systems)
PK-1C901 Command Manual
PK-3H300 Load Map
PK-3H301 Network Troubleshooting Manual
PK-3H302 Miscellaneous Fixed Alarms   
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Fig. 1—System Control (SYCO, SYC1) Within No. 3 Electronic Switching System (2.05)
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OPERATIONAL PROGRAMS

   
 

  
 

e CALL PROCESSING

e PERIPHERAL INPUT
OUTPUT CONTROL

e BASE LEVEL LOOP

e INTERRUPTS

ADMINISTRATIVE PROGRAMS

  
MAINTENANCE PROGRAMS

 
 

 

RECENT CHANGE

SYSTEM UTILITIES

TAPE OPERATIONS

TELETYPE

TRAFFIC AND PLANT
MEASUREMENTS

SYSTEM CONTROL

AUDITS

e@ SYSTEM CUTOVER
TESTING

e@ PROGRAMMED MAINTENANCE
AIDS

e ALARM AND STATUS
REPORTING

e@ ERROR ANALYSIS AND
FAULT DETECTION

@ DIAGNOSTICS

@ FAULT RECOVERY

@ INITIALIZATION

Fig. 2— No. 3 Electronic Switching System FunctionalListing of Programs (3.09, 6.01)
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A CATEGORY OF FUNCTIONS RELATED
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OFFICE OPERATION
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TO THE PROCESSING OF NORMAL

NO, 3 ESS OFFICE TRAFFIC
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233-151-105 233-152-105 229-153-109 233-153-106 233-154-130

PROGRAM CALL @ FUNCTIONAL OVERVIEW OF THE RECENT @ TRANSLATION DATA @ AUTOMATIC LIT PROGRAMMED NETWORK @ CROSS POINT OPERATE AND RELEASE © INPUT OPTIONS

FUNCTIONAL LEVEL PROCESS ING ENTIRE CALL PROCESSING ARSA CHANGE @ SYSTEM DATA @ LOCAL TEST DESK MAINTENANCE FABRIC @ TALKING PATH SHORT TESTING RECENT CHANGE @ SYSTEM ADMINISTRATION

; @ CALL PROCESSING INTERFACE @ SCHEDULED DIAGNOSTICS AIDS EXERCISE @ PULSE PATH SHORT TESTING USER'S GUIDE CONSIDERATIONS

233-151-110,
@ ADMIN, PROGRAMS INTERFACE @ TRUNK AND LINE TEST PANEL @ FALSE SELECTION OF PULSE PATHS @ DATA ENTRY VALIDATION
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Fig. 3—Functional Organization of No. 3 Electronic
Switching System Software Documentation
(4.01, 5.01, 6.01)
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Fig. 9—SPCS Operational Trouble Report, Form E-5232 (11.02) (Sheet 1 of 2)
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Fig. 9—SPCS Operational Trouble Report, Form E-5232 (1 1.02) (Sheet 2 of 2)
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Fig. 13—Final Report of Investigation of Engineering Complaint (12.05)
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