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1.03 Pa rt 5 of this sect ion provides a defined list
of the abbreviations and acro nyms as used

herein.

PURPOSE OF THE DIAGNOSTIC AND EXERCISE
PROGRAMS

1.04 Console and data loop testing is prov ided to
dete rmine if signals or iginating from th e

attendant te lephone consoles are prop erl y received
at the ESS centra l office and if signa ls generated
at the ESS central office are properly displayed to
the attenda nt. Testing is provided by parity checks
on a per-call bas is and by automatic diagnosti c
progra ms injected at regular inter vals. The automatic
test is a round-trip test designed to test th e entire
console data intercha nge system. In th e event of
parity fai lures or round-trip failures, the ESS
initiates a special series of diagnostic test s in
sequences which help in localizing the troubles. If
a trouble is suspected, diagnostic programs may
be inj ected at any ti me by a request from the
maintenance TTY at the ESS central office by
which the centrex customer group is served.

SCOPE OF THE SECTION

1.05 Thi s section provides an introduction to the
centrex and AIOD diagnostic and exercise

programs operating in a No.1 or No. l A ESS
central office. Informat ion unique to a specific
system app lication is so noted.

.­
. i

A. Centrex and AIOD Diagnostic and
Exercise PIDENTS 3

B. Trunk Busy Lamp Control 20

1.06 This section is based on th e l E5 (No. 1
ESS) and l AE5 (No. lA ESS) versions of

the generic program.

C. Phase 4 Test Patterns

1. GENERAL

28

2. PIDENTS DESCRIBED IN THIS SECTION

INTRODUCTION

1.01 The cent rex diagnost ic and exercise programs
provide for automatic and manu al testing

of the cent rex attendant console, data loop, and
related equipment. The AIOD diagnostic and
exercise program provides for testing of the AIOD
equipment.

1.02 When this section is reissued, the reason
for reissue will be given in this paragraph.
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2.01 Table A provides a PIDENT to program
num ber ' cross- reference for th e PIDENTs

described in this section. Table A is not an
exhaustive list of all PIDENTs containing diagnostic
related software; only those which consti tute the
core of the cent rex diagnostic and exercise software
are listed.

2.02 A brie f introducti on to each PIDENT is
given below. Detailed information is provided

in subseq uent parts of this document and in th e
progr am listings.

•
iI,.
I
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TABLE A

CENTREX AND AIOD DIAGNOSTIC AND EXERCISE PIDENTs

NO 1 NOlA

PIDENT TITLE PR PR- -

CXMA Centrex Maintenance Program l A056 6A056

CXMC Data Link Diagnostic Control l A056 6A056

CXMS Centrex Maintenanc e Supervisory Program l A0 57 6A057

CXDX Centrex Data Link And Console Demand l A05 8 6A058
Exercise Program

AIDG AIOD Diagnostic Program l A059 6A059

(a) The data link diagnostic control program,
PIDENT CXMC, sets up tests for th e centrex

data loop and interprets th e test results.

(b) The centrex maintenance pr ogram, PIDENT
CXMA, carries out most of the necessary

input-output work via PIDENT ECIO (execut ive
control input-output program).

(c) The centrex maintenance supervisory program,
PIDENT CXMS, provides a variety of functions

necessary for the proper supervision and maintenance
of the hardware and softw are ass ociated with
the centrex data link.

(d) The centrex data link and console demand
exercise program, PIDENT CXDX, provides

the diagnostic capabilities necessary to identify
and locate faults in centrex attendant consoles,
cent rex console control cabinets, and cent rex
data links.

(e) The AIOD (automat ic identified outward
dialing) diagnostic program, PIDENT AIDG,

provid es the diagnostic fun ction s for the AIOD
interface circuit (AIODIC) and the au tomatic
numb er identification circuit (ANI) .

3. FUNCTIONAL DESCRIPTION

INTRODUCTION

3.01 In order to cont rol the lamp states and to
receive key signals from the remote centrex

attend ant consoles, a data loop and a console cont rol
system are employed. Figure 1 is a block diagram
of a typical centrex custo mer group. The cent rex
data loop connects th e attenda nt te lephone consoles
at the customer premises to the 2-wire No. 1 or
lA ESS central office. Th is loop is a peripheral
uni t which provides 2-way data communications
between the central office and the atte ndant consoles.
Lamp data is transmitted by means of this loop
to th e attendant consoles in order to cont rol th e
states of lam ps on the consoies. The console
lam ps indi cate service req uests or other supervis ory
signa ls to the attenda nt. Key signals from the
attendan t consoles are also transmitted to th e
central office by th e data loop. These key signals
ar e interpreted at th e ESS central office as requests
for specific actions at the centra l office. Only
one console is shown alt hough as man y as four
may be cont rolled by a single data loop and console
control system.

3.02 In ord er to pr ovide da ta for use by a
management information system (MIS) or

oth er peripher al equipment (CRT, printer , etc) at
th e customer pr emises, a remote data inte rface
(RDI) system is install ed on th e custo mer premises
to pr ovide the necessary interface fun ct ions.

3.03 The cent ral office end of a cent rex data loop
terminates in a cent rex data link circu it

mounted on a cent rex data link fr ame. The data
link is a periphera l unit which prov ides the interface
between the data loop and the ESS centra l office
control equipment .

Page 3
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3.04 The remote end of the data loop terminates
in a console control circuit contained in the

51A-CPS centrex console control cabinet or in a
remote data interface system at the customer
location. The console control circuit provides the
interface between the data loop and the attendant
consoles. The remote data interface provides the
interface between the data loop and a management
information system or other peripheral equipment.

HARDWARE DESCRIPTION

3.05 In order to better understand the tests
applied to the data loop by the diagnostic

program, further description of the circuitry from
a maintenance point of view is given below.

A. Centrex Data Link Circuit

3.06 The centrex data link circuit consists basically
of a 26-bit shift register, a 700-Hz oscillator,

a 2100-Hz oscillator, a 5-bit counter circuit, and a
single controller. Each centrex data link frame
may contain from one to eight such circuits,
depending on the data link frames. The inputs to
the shift register are bits 0 through 23 of the
peripheral unit (PU) bus. The common bus circuitry
(eg, cable receivers) is the only duplicated equipment
on the frame.

3.07 Two (duplicated) enable central pulse distributor
(CPD) points are assigned to each of the

data links for loading from the PU buses. This
provides four routes for shift register loading,
allowing it to continue when any combination of
bus and CPD is out of service.

3.08 A third (duplicated) CPD point is assigned
to the data link, which, when operated,

allows the contents of the shift register to be
transmitted serially to the distant end circuitry. .

3.0 9 Included in the centrex data link circuit are
certain maintenance features as follows:

(a) A relay which, when operated, isolates the
distant end circuitry by connecting the

transmission pair to the reception pair (T1, R1
to T2, R2) through a lumped constant pad
simulating the behavior of an exchange cable .
This allows data sent from the shift register to
loop around locally and return to its original
position in the shift register.
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(b) The circuitry to allow the shift register and
counter circuit to advance 1 bit at a time

as opposed to normal circuit speed of 1400 bits
per second.

(c) Circuitry which monitors the continuity of
the cables and power at both ends.

3. 10 Finally, outputs are provided from the data
link circuit to a master scanner. Thirty-one

outputs are provided in total, two in the fast scan
field used for normal input-output functions, 28 in
the directed field, of which four are used exclusively
for maintenance purposes, and one in the supervisory
field which is used for maintenance purposes.

3. 11 The function of the data link controller circuit
is to accept the CPD enable signals, and use

them to instruct the rest of the circuitry to accept
signals from the PU bus or to begin transmission.

3.1 2 The 700-Hz and 2100-Hz oscillators function
as the 0 and 1 signal sources for transmission

respectively. One of these signals is applied to
the line , depending on the value of the leading bit
of the shift register at any given tim e. In the
idle state, 700 Hz is continuously sent to th e distant
end over T1, R1 and 700 Hz is continuously received
over T2, R2. To begin an actual data transmission,
therefore, bit 25 must be set to a 1.

3.13 Once transmission has been initiated on the
data loop by activation of the enable start

flip-flop, it transmits independently of the ESS
system. The function of the 5-bit binary counter
is to generate a stop transmission signal to the
circuit, when it has counted 26 bits.

B. Centrex Data Transmitter and Receiver Circuit

3. 14 The centrex data transmitter and receiver
circuit is housed at the customer premises

and consists basically of a 26-bit shift register, a
700-Hz oscillator, a 2100-Hz oscillator, a 5-bit
counter, and control circuitry to allow the shift
register contents to be sent to the lamp control
circuit to load information into the shift register.

3.15 The two 26-bit shift registers at the No. 1
ESS or No. 1A ESS and at the customer

premises comprise the information path of the data
loop. Transmission of data from the ESS automatically
causes the contents of the far end shift register
to be circulated out and back to the ESS, and to

•;



be replaced by the contents of th e register at the
cent ral office. Although the far end circuit cannot
initiate transmission , it may request the ESS to
do so by signaling over a DC phantom path. Then
the ESS may load and transmit a dummy word in
order to circulate the far end information.

3.16 The oscillators and counter fun ction th e same
way as those describ ed for the cent rex data

link circuit.

3.17 The control fun ction at th e centrex data
receiver and transmitter cir cuit is performed

by interpretation of three control bits sent from
th e ESS. When bit 22 is 1, the control circuitry
signals the lamp control circuit to gate the shift
register contents into the circuit and operate on
them. The other two control bits (bit 20 and 21)
are then useful only to th e lamp control cir cuit.
This is th e normal state of the data. However ,
when bits 20 and 21 are Is and 22 is 0, the control
circuitry inte rprets thi s as a main tenance order
and effectively disables any communication, either
input or output, from the lamp control circuit.
This, in effect, means that the maintenance ord er
resides in the distant end shift register until another
transmission by the ESS push es it out.

C. Lamp Control Circuit and Ce ntrex Attendant
Console

3.18 The function of th e lamp control circui t is
to read and decode th e order s sent to it

from the ESS, and to translate key signals from
the centrex attendant console for propagation to
the ESS. The decoding function is performed by
closing certain crosspoints in a ferreed matrix which
connect signal sources to lamps on th e attendant
console. The sources and lamps are chosen according
to the information contained in the centrex data
receiver and transmitter circuit when bit 22 = 1.
At this time, all bit s of the shift register are reset
to zeros, in order that key signals from the
attendant console (if any) be received for propagation
to the ESS. These signals are decoded by a diode
decoder which sets a binary number in the shift
register according to th e attendant key depressed.

3.19 Two lamps on each centrex attendant console
are wired so that they can be verified. That

is, when a specific lamp order is sent from the
ESS, th e lamp control circuit verifies the state
(lighted or not lighted ) of th e position busy and
night lamps and marks specific bits in th e shift
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register. This informat ion may then be transmitted
back to t he ESS to determine the state of the
lam ps.

DIAGNOSTIC REQUESTS

3.20 Improper console lamp opera tions and key
signa ls may be caused by faul ts occurr ing

in a centrex attendant te lephone console (hereafter
referred to as console), a centrex console control
cabinet, the interconnectin g data link circuitry, or
the 2-wire No. 1 ESS or No. l A ESS central office
equipment.

3.21 When a fault becomes apparent at the
attendant consoles, attempts may . be made

at th e ESS central office to determine and to correct
the faul ts. Data link diagnos tic programs may be
requested to deter mine if the fau lt is occurr ing in
th e data link circuitry. The data link diagnostic
progr ams may be requested auto matically due to
rep ea ted pari ty failures or th ey may be requested
manually fr om the maintenan ce te lety pewr ite r
(TTY). TTY messages are printed out to indicate
any diffi cult ies in the da ta link circuitry discovered
by dia gnostic routines.

3.22 If t he trouble cannot be located and corrected
from the centra l office, it may be necessary

for main tenance perso nnel to go to the centrex
custo mer 's locat ion to aid in determining th e trouble.

3.23 When a faul t causing a trouble occurs at a
centrex customer location, it s cause may not

be readily apparent to maintenance personnel on
the customer's premi ses. By requesting that
diagnostics be perform ed at th e ESS central office,
routine exercises may be dir ected to the desired
console (and associated equipment) to aid in locating
and identifying the fault. These routines may be
perform ed only on consoles and console controls
(or tru nk busy memory uni ts) which previou sly
have been removed from service by th e proper
TTY inpu t message.

3.24 Maintenance features for cont rolling data
link and associate d attendant tel ephone

consoles are mad e ava ilable through th e use of
the maintenan ce te letypewr iter (TTY). These
fea tures, which a re provid ed by the cent rex
maintenance supervisory program , are as follows:

(a) To unconditio na lly restore or remove a data
link from service
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(b) To force th e data link to use a specified bus
and/or central pulse dist r ibutor choice

(c) To initiate the diagnosis of a specified data
link or all data links

(d) To determine the status of all data links

(e) To remove from or restore to service a
single attendant console

(f) To initiate the centrex console demand
exercise routine to aid in console mai nte nance.

3.25 In addition to carryi ng out the hardware
testing, the diagnostic programs make the

data link busy at the No. 1 ESS while performi ng
the tests, analyze the results of the tests, and, on
the basis of the analysis, generate trouble numbers.
These numbers may then be used in conjunction
wit h the centrex data link dictionary (TLM-I A265)
to enable the maintenance craft force to resolve
the difficulty by replacing the faulty circuit pack
or packs indicated.

3 .26 Another function of the programs is to
generate printouts of raw data results on a

per-test basis. This enables the maintenance craft
force to pinpoint the exact failure pattern due to
a particular test.

CONSOLE OVERRIDE STATES

3.27 The in-service (liS) override and out-of-service
(O/S) override states are used for controlling

mai ntenance activity on the data link. These states
may only be reached as a res ult of an entry on
the maintenance TTY. Further more, a data link
in either of these two states will not assu me any
other state unless a prope r entry is made on th e
TTY. The only exception is that during an emergency
action phase 1 all data links in state 2 are restored
to state 0 (normal liS state). This protects against
a possib le large volume of erroneous inputs from
a faulty data link causing repeated emergency
actions. (Fig. 2) "

A. In-Service Override State (0 10)

3.28 This state is derived as follows:

• The O/S bit is not set; therefore, the link. . .
is ill service.
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• The override bit is set; therefore, the link
is forced into service. (Tha t is, fault
recognition is limited to a single retrial if
an all-seems-well fai lure occurs.)

• The diagnostic bit is not set .

The link is therefore forced into service and diagnosis
of th e link is inhibited. The system will operate
the link by using th e bus and cent ral pulse dist ri butor
determined by the variab les in the inpu t message.
(If an F-Ievel interrupt occurs, the system choices
of a bus and a central pulse distribu tor will be
used. )

Use of the In-Service Override State

3.29 Many situations may ari se where the in-service
override state is a valuable maintenance aid;

the following two examples illustrate the usefulness
of this state:

3.30 Us a ble Data Link Will Not Stay in
Service: If cer tain types of fa ilures occur ,

such as a failu re within the all-seems-well circuit ry,
th e fault recogni tion programs may dete rm ine that
a usabl e data link is bad and ta ke it out of service.
It is also possible that the existence of some
problem or failure (such as a noisy line) is degrading
service somewhat , but the link is sti ll useful. If
such conditions should occur, the data link may be
forced to continue service by placing it in the liS
override state using th e DL-RESTORE message.
Under this condition the link will .never be removed
from service by th e faul t recognition program.
The bus and central pulse distributor choice for
the link will never be changed unless a serious
system" problem occurs (an F-Ievel interrupt, an
emergency action phase 1, or a demand-enable
update). When the necessary repairs are completed,
th e link may be restored to normal service by using
the DL-NORMAL message.

3.31 Wiring Ch anges Are Required for a
Da t a Link Frame: Occasionally it

becomes necessary to work on the common equipment
portion of th e cent rex data link frame. The
peripheral bus connection circuit ry on a data link
frame is shared by all link s on the frame. In such
a situation it is desirable to force a data link (or
several data links) to use a certain bus and cent ral
pulse distributor choice. For example: If a data
link comes out of service and th e trouble number
indic ates that a circuit pack must be re placed in
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STATE 0

F
8M DB

BOOTSTRAP

DL-REMOVE

DL-REMOVE

DL-RESTORE
DL -REMOVE

STATE 5

* IF THIS MESSAGE FAILS BECAUSE ALL CUSTOMERS ARE NOT ON NIGHT
SERVICE,DL-SZRE MAY BE USED

** ONLY VALID FROM STATE 0

LEGEND:

STATE 6

PROGRAM ABBREV IATIONS :
PH1 - EMERGENCY ACTION PHASE 1

F - FAULT RECOGNITION DETECTED FAI LURE
(ASW, ALWAYS BUSY , ERROR COUNT)

8M - 8-MINUTE CHECK CAUSES STATE CHANGE
(SETS DIAGNOSTIC FLAG)

DB - DIAGNOSIS BEGINS
ATP - ALL TESTS PASSED ON DIAGNOSIS

TRAP - IF IN STAGE 5 FOR 8 MINUTES , LINK
IS RESTORED WITHOUT DIAGNOSIS

DA TA LINK STATES :
STATE 0 - 000 - NORMAL IN-SERVICE STATE
STATE 1 - 001 - INVALID
STATE 2 - 010 - IN-SERVICE OVERR IDE STATE
STATE 3 - 011 - INVALID
STATE 4 - 100 - NORMAL OUT-OF-SERVICE STATE
STATE 5 - 101 - OUT-OF -SERVICE DIAGNOSIS

FLAGGED STATE
STATE 6 - 110 - OUT-OF-SERVICE OVERRIDE STATE
STATE 7 - 111 - INVALID

Fig. 2 -Data Link State Diagram

the bus 0 common equipment portion of t he data
link frame circuitry, the DL-RESTORE message
should be used to force all data links on the frame
to use the bus 1 choice. The power may be removed
on the bus 0 receiving cicuitry for that frame and
the circuit pack may be rep laced . When the

procedure is completed , all data links shou ld be
restored to normal by typing the DL-NORMAL
message.

3.32 It may become necessary to remove power
on a central pulse distributor. If so, the
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procedure above may also be desirable since the
probability that a data link will come out of service
is raised because an 0/8 central pulse distributor
removes two of the four possible routes to the
data link controller.

B. Out-of-Service Override State (110)

3. 33 This state is derived as follows .

• The 0/8 bit is set; therefore, the link is out
of service.

• The override bit is set; therefore, the link
is forced out of service .

• The diagnostic bit is not set; therefore, no
diagnostic will be run.

The link is uncondit ionally removed from service
and automatic diagnosis of the link is inhibited.
No periodic attempts to restore the link to service
will occur .

Use of the Out-of-Service Override State

3.34 Although many situations might arise where
the 0/5 overr ide state is a valuable maintenance

aid, the following exa mple illustrates the usefulness
of this state.

3.35 Continual Diagnosis of a L ink (CTX-7,
Issue 8, and earlier generic programs):

During installa tion or growth periods, data links
are often placed in trans lation (in the uni t-type,
member -number tra nslator) wit.hout having t he
customer console control cabinet connected to the
central office data link. In such configuration,
the data link will come out of service since no
all-seems-well answe r is received from the customer
cabinet when an orde r is transmitted. (Periodically
the system sends a pair of maintenance orders to
each data link even though there is no normal key
signal or lamp order traffic on the data link.)
Every eight minutes the system will set a diagnostic
flag for an 0/8 data link. The data link will
always fail phase 3 of the diagnosis. The trouble
number printed on the maintenan ce TTY will indicate
that no customer console control cabinet is present.
Furthermore, if the diagnostic flag is not answered
by the diagnostic programs within eight minutes,
the link is put back into service without diagnosis.
These actions are taken so that a usable data link
which has been taken out of service due to a
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momentary fault will not remain out of service
for an extended length of time.

3.36 If the diagnostic activity is objectionable
(such as during an installa t ion period), the

message DL-REMOVE should be typed on the
maintenance TTY. This causes the link to be
placed in the 0 /8 override state and thus inhibits
all automatic maintenance activity on the link. The
only indication that the system ever gives that
this link has been placed in the override state is
a CTX14 message in the hourly printout messages.
(A diagnostic will be performed at mid night on
link s forced out of service.)

3.37 A diag nosis may still be requested while
the data link is in the 0 /8 override state

by enter ing the DL-DGN message on the TTY;
however, even if the data link passes diagnosis, it
will not be restored to service.

4. PIDENT FUNCTIONAL DESCRIPTIONS

CENTREX MAINTENANCE SUPERVISORY PROGRAM­
PIDENT CXMS

4.01 The centrex maintenance supervisory program
provides a variety of functions necessary

for the proper supervision and maintenance of the
hardware and software associated with the centrex
data link. These features may be broken down
into five ma in categories as described in the following
paragraphs.

4 .02 The first set of programs is used for
emerge ncy action (EA) and recovery purposes.

A phase 4 (or higher ) hard ware initiali zation program
exists to set to the proper state the data links
and customer console equipment. Since the nor ma l
input-output (I/O) program for the centrex data
link employs buried enable addresses and add resses
of enable addresses, a routine is provided for
D-Ievel, F-Ievel, and K-Ievel interrupts to update
and to correct this cr itical data. A similar activity
is performed in a phase 1 reco ver y program;
however, this program aborts certain flagged centrex
ma intenance jobs.

4 .03 The console verification program constitutes
the second major portion of the maintenance

supe rvisory program. This program acts under
the control of the audit programs to determine
the state of the night and the position busy lamps
and console headset on every equipped console.

.'



This data is used by the centrex audit. In addition,
an emergency power indicator for the customer
end equipment is interrogated.

4.04 The maintenance personnel in a centrex
office have a variety of features available

to them from th e maintenance teletypewriter (TTY)
for controlling the data link. The features provided
by the mai ntenance supervisory program include
the ability either to init iate a diagnosis of a data
link from the maintenance TTY or to place the
link in override states (either in -service or
out-of-service), and the ability to restore or to
remove a link from service. In addition, this
portion of the cent rex maintenance supervisory
program provides the TTY output interface for
the data link diagnostic program.

4.05 The data link maintenance activity control
programs regu late diag nostic activity on the

link. One important feature of this system is the
period ic diagnosis of out-of-service links. Since
this equipment is unduplicated, an attempt is made
to diagnose an out-of-service link every 8 minutes.
(The link is restored to service if it passes.)
Furth er, if the diagnostic flag is not answered for
8 minutes by maintenance control (MACR), the
link is restored. The other major feature of the
system is an upper limit placed on the number of
performances of a diagnosis . In addition, an er ror
count is maintained on those links displaying a high
error rate. These error counts are printed hourly
on the maintenance TTY. Lists of links in override
states or on emergency power also are pri nted
hourly . Finally, each day all available links are
diagnosed automatically. Available links have their
customers on night service.

4.06 A routine is also provided for error trapping
on centrex data links. Error trapping is

initiated on a link by the TTYmessage DL-ONTRAP-ab.
or on all links by DL-TRAP ALL-. It is stopped
by typing DL-OFFTRAP-. (or if an EA PHI occurs).
When error trapping is in progress and an ASW
error occurs on a link, a TTY message is printed
giving the failing lamp order. If a key signal error
occurs, a TTY message is printed giving the illegal
key code and console. The trap status is given
by a TTY message in response to the input message
DL-TRPS-.

4 .07 The ability to remove a singl e console from
ser vice and to restore it to service also is

provided by the cent rex maintenance supervisory
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program. This feature permits the centrex console
demand exercises to perform console maintenance.

4 .08 Two input messages are provided to allow
the centra l office perso nne l to cha nge th e

night serv ice state of any console group
(CTX-ONITE-aaa. and CTX-OFFNITE-aa.). If t he
primary console and its data link are in service, a
lamp order is sent to set the night lamp to the
appropriate state.

A. EA, Recovery , and Initialization Routines

4.09 Duri ng EA phase 4 or above, the data link
hard ware and custo mer equipment must be

reinitialized. The first step in this process is to
locate a bus and central pulse distributor (CPD)
configuration by which each data link shift reg ister
can be loaded. Then a sequence of orders is
t ransm itted over links which turn off every light
on the attendant consoles, except for the release
lamps which are turned on and t he night and
position busy lamps which are reiterated. The
states of these lamps are read first by mean s of
specia l mai nte na nce orders. The initial states of
the positio n busy lamps are left for the cent rex
audit, so that the console registers and console
group head cells are initialized correctly. Similarly,
the state of the night lamps is used to set correctly
the nigh t service state of each customer group.

4.10 The centrex lamp and key signaling program
processes all lamp orders and key signals

on in-service data links by using a block of call
sto re data containing the various req uired enables
and addresses of enab les. This reduces the real
time needed for this job . If this program produces
a K-, F-, or D-level ma intenance interrupt, it is
necessary to update the enables and addresses
which could create an inter ru pt. To perfor m this
function, the recovery programs use subrouti nes
provided by the centrex maintenance supervisory
programs.

4.11 The possibility exists that flagge d cent rex
mai ntenance programs in some fash ion will

ser iously damage the system. If an EA phase 1
occurs, the J-level maintenance I/O program is
turned off. In addition, the L-level and J-level
data link restoration programs are aborted by
rei nitial ization of their control registers. They
begin again automatically. The console restoration
program also is aborted. It prints a termination
message but must be started again by a new TTY
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request. Finally, the same actions taken for F­
or D-level interrupts also are performed.

B. Console Verification Routines

4.12 It is desirable to periodically confirm the
state of th e position busy lamp on each

console and the night service state of each customer.
The console verification program perform s th is
process at the beginning of each run of the audit
programs. This is accomplished by sending a pair
of maintenance orders over each data link. This
causes th e links to report the night and position
busy lamps state on each console as well as whether
the customer's equipment is on emergency power.

4.13 Since this process is carried out periodically
on all in-service links, to help perform th is

acti vity the normal centrex I/O programs have
been adapted. The required order s are dispatched
from special purpose lamp blocks by the cent rex
lamp control program in th e same way norm al
lamp orders are sent. The answers received fr om
the customer end are scanned and reported through
the centrex hopper by th e centrex I/O program,
just as key signals are reported. The states of
the night and position busy lamps are left in the
maintenance word of the appropriate console
registers. At this tim e, a scan is made of th e
headset scan point of each equipped console, and
the state of this point is also left in th e register.
Finally, the emergency power bit for th e link is
updated from th e verification answer .

4.14 If it is impossible to transmit th e ord er s (ie,
th ey stay on queue) , a single retrial is

attempted. If this fails or if no answer returns
on any link s, a "no verification" indi cator is set in
th e affected console registers.

C. Data Link Service Routines and TTY Interface

4.15 All TTY output from link diagnoses, except
raw data prints, passes through the maintenance

supervisory program. This allows the pr ogr am to
cont rol th e diagnostic activity on th e link. In
addit ion, aborts of a diagnosis and normal conclusions
pass through th e program.

4.16 Any major action relating to th e data link
state is handled through a uniform scheme

of the table controlled programs. Such major act ions
include automatic or TTY initiated requests to
remove a link from service and request s to for ce
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a link into service. Thi s descri pti on explains only
the general approach to possible situa t ions and th eir
solutions. The reader should refer to the inpu t
and output message manuals for detailed user
information .

4. 17 When a given ta sk is to be per form ed, the
gener al approach first is to perform an

assignment check on th e existence of the link.
Next, th e state of the data link is derived. The
state of th e link is defin ed as th e concate nation
of the out -of-servi ce bit, th e overr ide bit, and the
diagnostic bit for that link . The data link state
is used as an index to a table of program orders
which initiates th e appropri ate act ion, usually th e
transfer to a subrout ine (Fig. 3).

4.18 The explanation of th e data link state concept
requires a discussion of the bits involved.

To under stand the out-of-service bit , it is necessary
to consider th e process of removing a link fr om
service. When th e fault recogni tion secti on of the
centrex I/O progr am determines that a link is
failing, a hopper report is mad e which is given to
a memory clean-up routine in th e data link diag nostic
control programs. This rout ine mark s the trouble
bit in th e data link subsystem status table at the
beginning of th e clean -up process. At the last
stage of the process, th e out-of-service bit is set.
Similar acti ons are performed if the link is removed
manually from service.

4.19 The override bit is used to indi cate that a
link is forced either into or out of service.

If a link is for ced into ser vice, no fault recognit ion
is used on that link; thus, the link will not come
out of service. If an EA pha se 1 occurs, all links
in this state are put back to nor mal by the pha se 1
recovery program. If a link is forced out of
service, no periodic atte mpts are made to res tore
it.

4.20 The diagnosti c bit is in the subsystem status
table for the data link unit type. When

this bit is set, MACR initiates a diagnosis of the
link as soon as high er pri ori ty work is completed .

4.2 1 The significance of each possible data link
state easi ly is seen. State 0 is the norm al

in-servic e sta te. Unequipped data link s by definit ion
are in state O. Since a diagnosis cannot be performed
on an in-service link, state 1 is an invalid state.
State 2 is th e forced-into-service st ate (no fault
recognition is performed). St ate 3 is an illegal
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BITS 23-3 - ZERO
BIT 2 - DIAGNOSTIC
BIT 1 . - OVERRIDE
BIT 0 - OUT-Of-SERVICE

STATE CONDITION

0 000 NORMAL IN-SERVICE

1 001 INVALID - NO DIAGNOSTICS ON AN IN-SERVICE LINK

2 010 fORCED INTO SERVICE

3 011 INVALID - NO DIAGNOSTICS ON fORCED IN-SERVICE LINK

4 100 NORMAL OUT-Of-SERVICE

5 101 NORMAL OUT-Of-SERVICE WITH DIAGNOSTICS

6 110 fORCED OUT-Of-SERVICE

7 111 INVALID - NO DIAGNOSTICS ON fORC ED OUT-Of-SERVI CE LINK

Fig. 3-Data Link Status Word

state, because a diag nosis cannot be flagged on a
link forced into service. State 4 is the normal
out-of-serv ice state. State 5 is the nor mal
out-of-service state with the diag nosis flag set.
State 6 is the forced out-of-service state (no periodic
attempts to restore the link will occur) . State 7
is invalid, since a diag nosis can not be flagged on
a link forced out of service. (This does not prevent
a link in state 6 from being diagnosed fro m the
mai nte nance TTY because the rout ine request table,
not the subsystem status table in MACR, is used
to start the diagnosis.)

4.22 When inva lid states are encountered whi le
perfo rming some maintenance activity on

the link, the most reasonable state for the link is
selected by a failur e subrouti ne. The link is placed
in that state, and the execute table is entered again
to take the appropriate action dictated by the new
state.

D. Data Link Maintenance Activity Control

4 .23 Diagnost ic activity counters and per iodic
prog ram entr ies provide the two major

mechanisms for cont rolling main tenance activity on
the centrex data link. The centrex maintenance
supervisory program main tains a count of the

number of flagged successful diagnoses (ie, program
gene rated requests as opposed to those initiated
fro m the mai ntenance TTY). These counters are
decremented every 8 minutes for each link. (Odd
and even numbered links are done alternately every
4 minutes. ) If eit her count becomes excessive,
the link involved is not restored to service, even
though it passes diagnosis. If too ma ny aborts
occur, no fur th er automatic attempts are made to
complete the diagnosis. (Normally, if a diagnosis
is aborted, the diagnost ic flag is set again.) These
features preve nt MACR from being occupied too
long by the data link diagnostic program.

4 .24 Since the centrex data link is unduplicated,
this maintenance system attempts peri odic

restoration of any out-of-service links. Every 8
min utes, an out-of-service diagnostic bit of a link
is set. If t he link passes, it is put back in service.
If MACR is unable to honor the diagnostic request
in the next 8-mi nute period, the link is brought
back into service .

4 .25 Error counts are maintained for each link.
For each inval id key signal or twice

retransmitted lamp order, the centrex I/O program
increments an error counter. If t his count becomes
too large, the link is removed from service. Further,
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every 4 minutes these er ror counters are read and
zeroed by the centrex mai nte nance supervisory
program. If t hey exceed one, a high error counter
is incremented. This er ror counter is printed every
hour for each data link with a nonzero hig h er ror
counter.

4 .26 Each hour an ent ry is made to the cent rex
maintenance supervisory progra m. In addition

to the error count print, lists of links in override
states and a list of data links on eme rgency power
are printed. If the customer equipment of any
link is on emergency power as part of the perio dic
emergency power test, the appropriate bit is set
in memory to record this fact.

4.27 Each night an attempt is made to diagnose
each data link. Only those links having all

their customers on night service are diagnosed.
The rout ine request table in MACR is employed
for this purpose.

E. Console Maintenance Features

4 .28 The ability to remove from service and to
restore to service individual conso les is

provided in the cent rex maintenance supervisory
program. This console state exists independe nt of
th e data link state. However , if a link is being
restored to service and a given console on that
link was out of service, that pa rticular console
would not be restored to service. Similarly, if an
attempt is made to restore an out -of-service console
on an out-of-service link, the console is not actually
put in service, alt hough its out-of-service bit is
reset.

4:29 When a console is out of service, all key
signa ls from it are routed to the centrex

console dema nd exercise program. Since all calls
are removed fr om a console which is being taken
out of service and no new calls are routed to it ,
the only lam p order traffic comes from the console
demand exercise prog ram. Under the control of
the maintenance personnel, this progra m sends
lamp orders and read key signals to test individual
consoles. When a console is restored to service,
all such activity on that console is aborted.

DATA LINK DIAGNOSTIC CONTROL-PIDENT CXMC

4.30 This program handles some of the L-level
work associated with the diagnosis of the

centrex data link. It prepares the link for diagnosis
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by teari ng down all calls assoc iated wit h it . CXMC
then turns on a J -level I/O program which enters
PIDENT CXMA to send the peripheral orders and
scan for the test results. When the I/O work is
done, CXMC then analyzes the raw data and
computes a t rouble number which it passes to
CXMS to pri nt out on the TTY.

A. Prepare to Begin Diagnostics

4 .31 When the fault recognition programs determ ine
that there is trouble on a data link due to

an "a ll-see ms-well" fa ilure on two consecutive
lamp order transm iss ions, control is t ransfer red to
the centrex diag nostic pr ogr am s. CXMC is ente red
via CXMAIN or CXMBIO from CXMS, CXKY
(centrex console lamp and key) or SACX (centrex
registers aud it -audit No. 38). CXMAIN stores
the add ress of ECMP.RETURN in the J register.
CXMBIO performs the tasks necessary to ready
th e system to run diagnostic tests.

4 .32 The first step is to verify the state of the
data link. That is done by CXMS.CXMVIO.

If t he link is found to be in service or unequipped,
bit 19 in the aud it request table is set. This flags
SARG (call register audit) to run audit 43 which
will check th e validity of the loop register data.

4.33 If the data link is type 3 or 4, then an
attempt is made to remove the carrier from

the data link to signal to the far end that the
link is now out-of-service. If the carrier is
successfully removed, contro l is transferred to
ECMP.RETURN. Failure to obtain a POB, to
execute the remove carrie r order, will not result
in abort actions as the carrier will be automatically
removed when diagnostics start.

4.34 Further actions are necessary if the program
fa iled to obtain a POB. The lamp orde r

queue is cleaned of all lamp orders waiting to be
t ransmitted on the data link in trouble. This is
done in two steps: (1) the "queue clean" flag is
reset (ECMP flag No. 135); (2) the data link trouble
bits are set. Queue returns are prev ented by
writing a no-return code into the lamp order block
of each active console register and loop reg ister.
Thi s preve nts clien ts that have orders to be
t ra nsmitted on the lam p order queue from getting
queue returns.

4.35 The console register s that are associated
with the data link are ma rked maintenance

•



busy, and are rem oved from the idle linked list
of console registers if they app ear on it . (Up to
eight console registers may be associated with each
data link .) Since a custo mer may have atte nda nt
consoles on other No. lINo. lA ESS data link s
than the faulty one, the program checks to see if
the consoles involved are the last idle consoles in
a group. If so, the emergency night service bit
in the console group block is marked. This indicates
that all attendant consoles for the particular customer
are busy, and all attendant bound calls are to be
rerouted to the centrex night service number. If
the consoles are not the last idle consoles in a
gro up, the headset-out count is incremented by I,
and the emergency nigh t service bit is not marked.
The headset-out count is equivalent to a count of
busy consoles.

4 .36 In addition, the busy-idle bits of th e console
reg isters are all idled. These bits correspond

to the state of all loop registers associated with
the console. If t he console registers are attached
to active calls, the RI (register identifier) and PT
(program tag) of all loop register s associated wit h
the console regis te r are marked to the audi t codes
of 0 and 7, respectively. Up to six calls may be
associated at any given time with each of four
consoles; therefore, a maximum of 24 calls may
be lost. Fina lly, control is transferred to the calling
client.

Audit Maintenance Status Bits

4 .37 When a main program flag is set, ECMP
transfers control to CXMC.CXQUCL to audit

the maintenance status bits. CXQUCL is entered
indirectly by CXMBIO setting main program flag
135 while stopping further lamp order s from being
gene rated. An invalid status exists when a da ta
link is marked in trouble (TBL) and out -of-service
(OS) with the diagnostic (DIAG) not marked, or
the TBL or DIAG bits are set by th emselves.

4 .38 A loop index and counter are used to loop
through and check the status for all frames.

If the DIAG bit is set wit h OS and TBL not set,
then the DIAG bit is reset and th e check continues.
If the TBL bit is set with OS and DIAG not set ,
then OS and DIAG are set and control is transferred
to subroutine CXMSTRBL. This subroutine turns
on the primary centrex trouble lamp and returns
to CXMC. Next, CXMS.CXMSOS is called to print
a TTY message indicating that the data link has
been taken out-of-service. Finally, control is
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transferred to CNLP.CNADLD to remove all lamp
blocks associated with the data link from the linked
list and then transfer to ECMP.RETURN.

4 .39 When all groups of sixteen links have been
checked, th e "qu eue clean" flag is reset

and cont rol is transferred to ECMP.RETURN.

B. Start Diagnostics for Centrex Data Links

4 .40 . The global address used to begin testing of
a particular data link is not ed by the symbol

CXDIAG. Thi s global is ente red via MACR
(maintenance control program) when diag nostic and
trouble bits are set in the subsystem status table
(M4CNTX).

4 .41 CXMC.CXDIAG fir st checks to see if an y
of th e four available routes to the shift

register in the centra l office is available. This is
done by reading th e out-of-serv ice. bit (bit 2) of
the PU bus status words for bus 0 and bus 1. If
t he bit is zero, th e corres ponding bus is available;
if one, it is not. Similarly, bit 2 of the CPD status
words for CPD 0 and CPD 1 are checked .

4.42 When th e program finds no avai lab le routes,
control is tran sferred to CXMS.CXMSNB.

This results in a TTY message indicating that a
diagno st ic cannot be performed on the specified
data link because it cannot be reached over either
bus via either CPD.

4 .43 If at least one peripheral route is marked
ava ilable, th en a check is made to see if

power exists on th e data link frame and on the
data link. The test for frame power consists of a
scan of th e fuse alarm scan point. Power exists
if the fer rod is saturated. If t he ferrod is not
saturated (ie, no power exists on t he frame ), control
is tran sferred to CXMS.CXMSNP which causes an
appropri ate TTY message to be printed. The scan
for data link power consists of determining if all
the scan points associated with the data link are
unsaturated (ie, th e ferrod readouts are one indicating
no power on the link ). The rig ht ha lf of the link
is checked fir st. The left half is checked only if
power does not exist on the righ t half. If there
is no power on eit her half of th e data link , then
control is t ra nsferred to CXMS.CXMSLP which
causes an appro priate TTY message to be printed.

4.44 If t he route ava ilability and power tests
pass, the last step taken by CXDIAG is to
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operate a relay in the data link circuit. Thi s will
cause the two tip and rin g pairs to be opened to
th e far end and connected together through a
lumped-constant pad which simulates two miles of
exchange cable . This action is necessary to avoid
interaction with customer's equipment during th e
firs t three phases of testing. The relay is operated
by calling MACR.MACSll to seize and load a POB
with the SD action to loop the data link inform at ion
back into the central office shift register. If no
POB is available, th e diagnostic is aborted and will
be rerequested. Otherwise, cont rol is transfer red
to MACR.MACP05 which assigns a portion of the
MACR scratch pad area for th e centrex diagnostic
programs.

C. Test Phases

Phase 0

4.45 Phase 0 constitutes an access test of the
central office shift register. Each available

route to th e shift register is checked for it s ability
to load the register. For each route checked th e

. current bus choice and CPD choice is loaded into
the CPD enable word. And, a differ ent test word
is loaded into call store (CXDATA +4) for each
route. The criterion used for th e test is tha t the
enable used for loading, along with th e test word
sent over the bus, causes a change in the conte nts
of the register. If th ere is no change, the particular
route being tested will be marked in trouble.

4.46 The program store address of the next
segment of level L work is placed in MACR

control location MA2PMSCRATCH92. Until all th e
access tests are done, the address stored is for
CXMC.PHO_RESULT_PROCESSING. This subroutine
checks to see if th e test passed for the route
currently being checked and records the rout es
that fail.

4.47 When all available routes ha ve been tested,
the program determines which have failed ,

if any, and generates a trouble number indi cating
the condition. The all tests pass flag is reset
(NOATP) indicating that at least one test failed.
Control is th en transferred to CXMS.CXMSTR to
print an appropri ate TTY message.

4.48 If no routes can gain access to the shift
register, the diagnosti c is aborted and cont rol

is transferred to CXMS which prints an appropriate
TTY message. If at least one route is ava ilable,
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however, the program cont inues with phase 1
testing.

Phase

4.49 Phase 1 constitutes a bus loading test designed
to dete rmine if th e shift register can be

loaded with accuracy from both buses (or one bus,
if only routes involving one bus are ava ilable).
The test consists of loadi ng the shift registe r with
a single 1 in a field of Os and then a 0 in a field
of 1s. In addit ion, words containing all zeros and
all ones are inte rs persed throughout to give the
test more completeness.

4.50 The test is carried out in two separate
segments because of the magnitude of the

results (64 words). The test da ta is stored in a
program sto re tab le, and consists of th e floating
1s pa ttern. The fir st word of th e table contains
th e size of the table and the call store start address
of where the test data is to be sto red . The CXMC
pr ogram then loads this data into call store,
initializes th e counter , updates the CPD enable
word and oth er control words, and ini tiates I/O.

4.51 Data Normalization: The da ta consists of
two scan rows of res ults loaded into two

consecutive call sto re locat ions. The first word
cont ains the 10 least significant bits of the shift
register and the second contains the 14 most
significant bits. The expect ed results are listed in
a pr ogram sto re table (M4GS). The actual res ults
are exclusive OR'ed with the expecte d results.
The results of the logical operat ion are sto red in
an error word for later use in genera t ing a t rouble
number. Every 1 in an error word represents a
fa ilure.

4.52 Afte r the test has been run using a route
involving bus 0, it is repeated in its ent irety

for bus 1 if a route exists to the sh ift register
for th is bus. It should also be noted t hat the test
will be run on bus 1 alone if no bus 0 routes are
available. At the terminati on of the tests, th e
error words are checked for each bus. If neith er
er ror word contains 1s, the phase is considered to
be passed and th e program starts phase 2. If
one error word conta ins 1s and the other contains
Os, a trouble num ber is generated describing the
bus that fai led and its failure pat tern, and t ra nsfe r
is made to CXMS for pri nting of the trouble
number. However , the fa ilure is considered nonfatal
and return is made to CXMC and diagnosis continued



using the (assumed) error-free bus . If both records
contain Is, th e prog ram generates a trouble number,
releases th e loop relay, and then transfe rs to CXMS
which pri nts th e trouble number and releases the
diagnostic programs from MACR.

Phase 2

4.53 The phase 2 tes t is designed to determine
the ability of the shift register to shift a

word one bit at a time accurately. It also tests
the ability of the shift register to start and stop
t ransmission by letting it run at speed (1400 BPS)
transmitting through th e pad circuit back into itself.

Single Shift Test

4.54 The one bit shift is accomplished by sending
th e enable-star t order followed immediately

by a load order. The enable-start enable is derived
from the enable-load enable by zeroing bits 8 and
9, and marking bit 7. When 26 shifts have taken
place, the I/O work is completed and cont rol is
returned to CXMC.

4.55 Each result of th e shift ing operation is
checked against a program store table of

expected results as done in phase 1. Mismatches
are recorded in an error word. In addi tion to th e
shift register scan points, a scan point which
monitors the logic circuit which determines when
th e counte r has reach ed 26 is checked at each step
of the way, along with scan points providing access
to the nonbus accessibl e (nonloadable) shift register
bits (bits 24 and 25). These three scan points are
exclusively used for maintenance.

4.56 If th e single shift test failed (ie, there are
I s in the error word ), a trouble number is

generated describ ing the failure, and the cent ral
office loop around relay is released. Cont rol is
then transferred to CXMS which prints th e trouble
number and releases the diagnostic programs and
scratch memory from MACR.

High S peed Start-Stop Shift Tes t

4.57 Once the single shift test has been successfully
passed, the abili ty to shift the contents at

speed is tested by loading a test word, star t ing
transmission (setting the enable-star t flip-flop via
the CPD), and scanning the shift register 10 ms
later and 25 ms later .

ISS 1, SECTION 231-045-225

4.58 The last scan is th en compared with th e
loaded test word and if a mismatch occurred,

the diagnostic is terminated since the dynamic
activity of the link should be stopped at the 25-ms
time period. If these scans match, the 10-ms scan
is checked against the tes t word . These results
should result in a mismatch, since at 10 ms after
sending th e t ransmit enabled, the circuit should
be in the process of shift ing. If they do not
result in a mismatch, th e diagnostic te rminate s via
CXMS.

4.59 If all pha se 2 tests passed, CXMC releases
the central office loop around relay . Raw

data will be printed if it was requested. Control
is th en transferred to MACR.MACP05 to segment.
The next segment address is CXMC.CXMP3B which
begins 'phase 3 testing.

Phase 3

4.60 Phases 3, 4, and 5 const itute tests involving
the far end of the data loop, whereas phases

0, 1, and 2 involved only the central office circuitry.
Therefore, the trouble numbers generated in these
phases are m e aningle s s in terms of pack
replacement at either end and are generated in
order to give further insight into what may be
causing the probl em (see TLM-I A265).

4.61 The pha se 3 test consists of transmitting a
series .of orders to th e distant end, getting

them back again, and verifying the integrity of
the result by comparison to a program store table
of expected res ults. In add ition, use is made of
another maintenance scan point on the data link .
This poin t monitors th e 700-ms idle signal. Absence
of the signa l implies that continuity has been lost,
or power has been removed from the far end. In
case the scan poin t is not saturated, diagnosis is
aborted as in pha se 1.

4.62 CXMC first scans the rows of the data link ,
loads the central office shift register, and

then transmits th e loaded word by setting the
enable-start flip-flop via the CPD. All test words
sent in this phase have bits 20 and 21 set to 1,
so th at once they have been received in th e dist an t
end shift register , they do not cause action s by
the console control circuit to occur and may be
t ra nsmitted back to the cent ral office circuit ry.

4.63 Once the resul ts have been obtained, CXMC
analyzes th em by comparison to a program
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store table. When a mismatch occurs, a counter
is incremented. A mismatch in this phase causes
termination of the diagnostic programs, as in phases
1 and 2 with the resulting trouble number printed.
Included in the trouble number for this phase,
however, is a counter of failing words. When the
all-tests-pass condition is observed, the program
proceeds to phase 4.

Phase 4

4.64 This phase tests the all -seems-well (ASW)
circuitry at both the central office and

customer premises. The test is performed by
transmitting two good parity words and two bad
parity words to the far end . After each transmission
the ASW scan point is scanned, and the result is
loaded into CXDATA. A change in the reading
indicates that the far end received a good
transmission, and no change indicates a bad
transmission.

4.65 After the scanning, transmission, and loading
functions have been performed for all four

words, CXMC formulates a result word from the
scan data. This word is compared with the program
store word containing the expected results. A
mismatch results in a trouble number being generated
and termination of the diagnostic. Included in the
trouble number is a count of the number of ASW
failures . If no failure occurs, the program continues
with phase 5 testing.

Phase 5

4.66 This final phase of testing determines if
the ferreed crosspoints associated with the

night and position busy lamps on the console can
be operated and released. This feature is provided
on only those ferreed crosspoints in the console
control circuit. This function is performed by
loading and transmitting the following series of
orders:

(a) Order to light both night and position busy
lamps

(b) Order to interrogate night and position busy
lamps

(c) Order to transmit results of interrogation
back to the central office
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(d) Order to extinguish both night and position
busy lamps

(e) A repetition of orders (b) and (c).

4.67 Failure of any console in this phase of testing
constitutes a nonfatal error. A printout of

the trouble number showing which consoles failed
to light or extinguish will be given but the data
link will be restored to service by CXMS.

Raw Data

4.68 Raw data may be req uested as an option
from the input message DL-DGN-abb. The

CXMC program recognizes this request during all
phases of diagnosis except phase 0 and phase 5,
in which the trouble number itself constitutes the
raw data. This is also true for the high-speed
test in phase 2. If raw data is requested and
failures are observed, the output message contains
the standard heading (see OM-IAOOI - DR06)
followed by PH "X" STF and the raw data, where
X represents the phase number in which tests
failed. If all tests passed, a PH "X" ATP is
printed for each phase on which the condition is
observed. Only nonzero data results are included
in the print.

4 .69 CXMC uses the dictionary output generation
program (DOCT) as a service routine to print

the raw data results and the heading message.
This program is treated as a closed subroutine by
CXMC, return being made on the contents of the
J register.

CENTREX MAINTENANCE PROGRAM-PIDENT CXMA

4.70 This PIDENT functions as the interface
between CXMC and ECIO (executive control

input-output program). It is entered through the
global entry point CXMA.CXMAIO via ECIO.
CXMAIO is a transfer vector table which allows
entry into the proper point in the J -level program.
The entry point is determined by the "in progress"
bits (0 through 5) of the control word MA2PMSCRATCH
78.

4.71 CXDATA is a 60 word block in call store
used for maintenance data. It is used by

the centrex diagnostic and maintenance programs
to store test vectors, scan results, and other
necessary control information.



4 .72 The CXMA subroutines load the CPD ena ble
word to send test vectors out to the

peripherals, enable a scanner, and then read and
store th e tes t results. The following items ar e
needed as input:

(1) CNT-number of scan resul t words to be
stored

(2) AEA -address of the scanner enab le

(3) SCNR-scanner row

(4) ENABL-CPD enable word

(5) CNTRL-control word for th e I/O programs.

CENTREX DATA LINK AND CONSOLE DEMAND
EXERCISE PROGRAM-PIDENT CXDX

4.73 The CXDX program is provided in No. 1
ESS and No. 1A ESS offices equipped with

centrex service. A customer provid ed with centrex
has on th e premise s one or more centrex console
controls along with one or more attendant consoles .
A fault occurring in any of thi s equipment requires
maintenance personnel to go to the customer
premises. To ass ist in locating th e fault, th e CXDX
program can be requested to step through lamp
orders in a specific sequence. The program also
recognizes key signa ls sent from an out -of-service
console. CXDX contains two demand exerci se
routines: a high -speed demand exercise routine
and a slow-speed demand exercise routine. The
high-speed exercise routine does not recognize key
signals.

A. Initiating the Program

4.74 The CXDX program can be initiated from
the TTY or the attenda nt console on the

customer 's premises. Before the program begins,
the console cont rol to be tested mus t be taken out
of servic e by a TTY requ est.

4.75 The program can always be initiated from
the TTY by use of the CTX-EXC message.

(Refer to the TTY Input Message Manual for more
detail. ) Any specific exercise must be initiated
from th e TTY, and all exercises can be stopped
from the TTY.

4 .76 Only a complete exercise (lamp and trunk
busy, and / or key exercise) can be initiated
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from th e attendant console. This is done by
depressing the loop 0 key one, two, or three times
depending on the desired exercise. The exercise
can be executed either once or repeatedly.

4.77 CXDX.CXTTY is the subroutine that handles
TTY input messages and console requests.

It verifies th e validity of th e request and checks
that there is not already a demand exercise in
progress. The requested exercises are indicated
by marking a corresponding bit in word four of
the GBT buffer (M4GT). Control is returned to
the TTY program TTIA.

B. Slow Speed Exercise s

4 .78 The slow speed exercises consists of three
exercise routines: a lamp exercise, t runk

busy exerci se, and a key exercise. Each exerc ise
can be executed individ ua lly or in combination.
The program can also repeat a specific lamp or key
order.

4.79 Routin e CXDX.CXLAM P: A lamp
exercise may be req uested for a particula r

console. This routine operates all of the lamps
(other than the trunk busy lamps) on the selected
console in all of its various states. The states to
which they may normally be operated are steady,
wink 60 ipm, and wink 120 ipm. The lamp exercise
may be performed separately, or it may be included
in th e complete exercise routine.

4.80 During th e lamp exercise routine, data which
attempts to light and ext inguish lam ps in

logical groupi ngs is transmitted. Several lamps
may be included in a single requ est. Lamp fai lures
(either a failure to light or to be ext inguished)
can be readil y recognized by maintenance personnel
at th e console location .

4.81 Routine CXnx.CXTBSY: A trunk busy
lamp exercise routine may be requested for

a particular console. This exercise routine does
not exercise all of the trunk busy lamps on a
console. Only those trunk busy lamps will be
exercised which are controlled by the console control
unit (or optional trunk busy memory) to which the
exer cise is addressed. Tabl e B "lists the console
control units which may be assigned to a customer
group and the t runk busy lamps which may be
controlled by each of th e console control units.
Pers onnel in the cent ra l office must be aware of
which console control position to direct an exercise
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to in order to exercise th e desired trunk busy
lamps.

4.82 When a customer group is equipped with
several console control cabinets, the trunk

busy lamps are normally controlled by the first
console control cabinet installed for the customer's
use.

4.83 Routine CXDX.CXKEY: A key exercise
routine may be requested for a particular

console. This routine tests key signals which
originate at consoles to verify that they are properly
received and interpreted at the central office. This
routine may be requested from either the central
office or the console. A key exercise may be
performed separately or may be included in a
complete exercise routine. A key exercise is
performed at double speed (that is, th e lamp
responses to th e key signals are 2 seconds in
duration).

4.84 When a key requ est is initiated, maintenance
personnel at the console location must depress

each key on the console in a special sequence.
The key signal data received at the central office
is analyzed and a reply is returned which gives an
indication at the console of the success (audible
for two seconds ) or failure [LOOP 0, SRC (60 ipm )
for two seconds) of the central office to receive a
valid signal. An indication is also given if the same
key is depressed twice [LOOP 0, SRC (wink) for
two seconds].

4.85 Routine CXDX.SPEC: A reque st to
exercise a specific lamp may be initiated

only at th e central office maintenance TTY using
the CTX-EXC input message.

4.86 A request may be made for an exercise to
be performed only once or to be repeated

until stopped. A specific lamp exercise may be
stopped at either the central off ice maintenance
TTY or the console on the customer 's premises.

4.87 Two or more lamps may be included in a
specific request; however , all of the lamps

to be included must be part of th e same lamp
group. When it appears desirable to exerci se
specific lamps which are in different lamp groups,
it is necessary either to request a complete lamp
exercise routine or to type in separate, but not
simultaneous, requests directed to the diffe rent
lamp groups.

4.88 Data must be encoded and ente red into the
g-field of the CTX-EXC inpu t message to

select a specific lamp and to determine the state
to which it is to be operated. The g-field also
includ es th e address (lamp group select code) of
th e lamp group containing the lamp or lamp s to
which th e exercise is being directed.

4.89 Routine CXDX.SENDLP: Thi s routine
get s the complet e lamp order and loads it

into th e buffer. It calls CNLP.CNLMPO (cent rex
lamp control program) to actu ally send the lamp
order to the attendant console.

c

TABLE B

TRU NK BUSY LAMP CONTRO L

lB· AN D 27A·TYPE CONS OLES 2B- AN D 47A-TYPE CONSOLES

CONSOLE CONTROL TR UN K BUSY CONSOLE CONTROL TRUNK BUSY

POSITION L A MPS POSITI ON LAMPS

Multiple
0 0-11 0 0-111B- and 27 A-Type Console
1 12-17 1 (OTBM) 12 -35

or
2-31 None 2 36 -47

Single or
3 48-59

Multiple 4-31 None
2B- and 47A-Type Con sole .

Single 0, 1 , 2, or 3 0-11
1B- and 27A-Type Console
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Capabilities and Restrictions

4.90 The CXDX program is capable of checking
all attendant console lamps and keys. It

also checks the circuitry and data link associated
with the attendant console. Faults are indicated
by the failure to light a lamp or receive the proper
acknowledgment signal from central control.

4.9 1 The CXDX program executes only on an
out-of-service console control. The data

link must be in-service. If a console control should
be restored to service while an exercise is in
progress, the exercise is aborted, and a TTY
message is printed to indicate that the exercise has
been stopped.

4.92 A specific lamp or key exercise can be
initiated only from the TTY. All exercises

except a specific key request can be stopped from
the attendant console; a specific key request can
be stopped only by the TTY. An exercise cannot
be started or stopped from the attendant console
if a fault is located in the loop 0 key circuitry,
since this is the signal to start or stop an exercise
via the console. A maximum of four console
controls can be tested simultaneously, due to the
limit of four general buffer tables (GBTs) in an
office.

C. High Speed Exercises

4.93 The high speed exercise routine (also called
camp-on) can repetitively-transmit orders as

fast as one every 100 ms. This permits maintenance
personnel to use an oscilloscope to troubleshoot
the more difficult and /or intermittent problems.
TTY messages are used to initiate the high-speed
exercise. Note that the data link under camp-on
must remain in-service throughout the exercise.
Camp -on will do nothing if the data link goes out
of service .

TTY Me ssag es

4.94 Three TTY messages are used to control
the operation of the centrex data link camp-on

routine. They are the following:

(a) CX-LOAD-aa bbbbbbbb

(b) CX-CAMP-c d e f gg

(c) CX-START-.
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4.95 Three messages are used to easily insert
th e request into th e syste m, to quickly make

changes, to allow complete flexibility, and to easily
and quickly start th e routine once the system has
the requests.

4.96 TTY Message-CX-Load: The CX-LOAD
message is used to load the orders to be

transmitted to the console . Up to twelve orders
may be specified . The order number is defined
by aa(OO-ll). The sequenc e of transmitting orders
is consecutive, always starting at order zero.
However, the orders can be initially loaded (or
changed at a later tim e) in any sequence, and only
the required orders to be transmitted need be
inserted. In addition, th e orders can be changed
whether or not th e camp-on routine is active. The
eight octal digit number bbbbbbbb defines the
order. Maintenance orders and all zeros (bbbbbbbb
= 0) can also be transmitted.

4.97 TTY Message-CX-CAMP: The CX-CAMP
message initializes the camp-on control

routine. This message always terminates the
execution of any active request when a new request
is made; c d e f gg should equal 0 when this
message is being used only for termination. The
frame number is defined by c(0-3); d(0-7) specifies
the data link number on the frame.

4.98 The letter e is defined later. The rate or
frequency transmitting the orders is defined

by f(1-7). The numbers 1 through 7 represent
the number of 100-ms increments; thus, a value
of 6 for f means that an order is transmitted every
600 ms. The value of gg is set equal to one less
than the number of orders to be transmitted. As
an example, to send 5 orders, gg would equal 04,
and the orders loaded in the first 5 locations (aa
= 00-04 in the CX-LOAD message) would be
transmitted.

4.99 The value of e can represent either of two
functions. To use e as the console number,

its value must be set equal to 0, 1, 2, or 3. When
this is the case the console number normally defined
in the body of the order (bbbbbbbb) is updated to
equal the console number defin ed bye. Therefore,
much time can be saved when it is desired to switch
from one console to another. As an example, if
10 orders were being sent to console 0 and these
same 10 orders were to be switched to console 2,
it would not be necessary to update bbbbbbbb 10
times using the CX-LOAD message. Instead, the
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CX-CAMP message would be used wit h e = 2.
The console numb er defined in bbbbbbbb is updated
to equa l th e console number defin ed by e only to
the extent of the value of gg + 1 (the number
of orde rs being tra nsmitted); that is, if 5 orde rs
were to be transmitted, bbbbbbbb would be cha nged
in locations aa = 0-4. Thi s fea ture pr ovides
complete flexibility to th e maintenance man . When
e contains the value of 4, 5, or 6, no cha nge of
the console number in bbbbbbbb takes place. The
second fun ction of e is to send automatically all
combinations of lamp orde rs* to a given console.
When this funct ion is desired, e is set equa l to 7.
The console used is defined in bbbbbbbb in word
number 11 (aa = 11). In thi s case, gg is ignored
(ie, don't care) .

•Approximately 115 lamp orders, one at a time, are automatically

transmitted to the console. A lamp order is sent whether or

not the console is equipped with the lamp.

4.100 TTY Message-eX-START: The
CX-START message starts th e camp-on

routin e. It is not necessary to reinitialize the
infor mation previously sto red by the CX-LOAD
and CX-CAMP message as long as the information
remains the same. The CX-START message gives
TTY response NG if c d e f gg = 0, the data
link is not in th e office, th e da ta link is out-of-servi ce,
or f = O.

Methods of Terminating the Routine

4.101 The CX-CAMP message te rm inates an active
camp-on routine in progress. There are

three other ways the rou t ine can be te rmina ted.
The rou t ine is te rmina ted by setti ng to 1 keys 20
and 23 of buffe r bus 17. These same keys are
used in the network and SD diagnostic program
for similar control , permitting termination of the
rout ine wit hout using the TTY. An EA phase also
causes ter mination since the program uses real
ti me. Provision is incorporated (t he CX-START-.
TTY message), which permits the routi ne to be
eas ily restarted after the system prope rly recovers.
To insure that the camp-on program is not left
running inadvertently, a 30-minute counter automat ically
terminates the routin e afte r such t ime.

4.102 This routine uses real time; th er efore, in
a cutover office, caut ion should be observed

when runn ing the exercise. Whenever poss ible,
the slower transmission rates should be used , and
the routin e should be ru n during light or moderate
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traffic, light t raffic if the higher transmission rates
are used . In addition, pr udence must be exercised
when ' using the camp-on program to minimize th e
customer's inability to use equipment. As examples,
mai ntenance orders and lamp orders to nonexistent
lam ps could be transmitted. These orders should
not noticeably affect the operator's console. If
lamp orde rs which control funct ioning lamps are
to be transmit ted, an arrangement should be made
between the maintenance personnel and console
operator to dete rm ine which lamps can be affected
with minimum interference.

AIOD DIAGNOSTIC PROGRAM-PIDENT AIDG

4.103 Th e AIOD services are not considered
essential to normal call processing and no

system emergency action or interrupt will occur
for an y type of AIOD malfunction. Fault det ection
is accomplished primarily by the AIOD call processing
program. However , provision is made for the
quaran tining of an ANI if error ana lysis shows it
to be fa ulty , and for diag nosis of a receiver sus pected
of malfunct ion.

4.104 The primary function of the AIOD diag nostic
program is to test a given recei ver (0 or

1). Based on the test resul ts, the rece iver will
eit her be removed from service or returned to
serv ice. When a rece iver fai ls the diagnosis, a
dictionary trouble number cross-referenced wit h a
matching number in the trouble locating manual
(TLM) points to the faulty circuit.

4.105 The receive r diagnosis is divided into five
sect ions called phases. The five phases of

test data are executed in numeri cally increasing
order. Phase 1 tests the shift register (SR) with
the test transmitter (TT) disconnected . Phase 2
tests the maintenance control (MC) hardware pr ior
to its use in phase 3. Phas e 3 connects the TT
to t he receiver an d checks that data can be
t ra nsmitted and received by the hardware. Both
TTs are used in phase 3. Phase 4 tests the shift
register error (SRE) and ANI parity error (APE)
circuit ry (although phases 1 and 3 also perform
some SRE and APE tests). Phase 5 is a special
test pattern designed to detect the most diff icult
SR hardwar e proble ms.

4.106 In addition, AIDG performs continuity
checks on the number identification circuit

(ANI), and tests to ensure that the data circuit
can connect and disconnect, and is fr ee from shorted

i
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contacts to the specified receiver. To completely
test the ANls and th e data circuit th e diagnosis
must be done twice, once with each receiver. The
ANI diagnosis generally runs only upon TTY
request. However, if the normal diagnoses finds
that an ANI has been left fa lsely connected to the
receiver under test, it will call in the ANI diagnosis.

4.107 The AIDG diagnostic program provides the
following featu res:

N = normal diagnosis

R = raw diagnosis

S = print status of both
receivers

M = release maintenance
relays CA, CB, DA, and
DB

(a) System requ est I = idle receiver

(1) Provides diagnosis via system request
entered th rough the fault recognition

program (AIFR).

B = r emove receiver
from service only if the
other receiver is in service
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AD-INCKT- a bbb c.

Where:

ANI member number

o = test one ANI
as specified by bbb

receiver member number.

o = remove r ecei ver
from service uncondi­
tionally

or

bbb

c = r eceiv er me mber
number .

a = A = test all ANls.
Set bbb = a

b

AD-CAMP- ab c d eeeeeeee ffffffff gggggggg
hhhhhhhh.

4.109 The following TTY message is used to
request the diagnosis of a single ANI or

all ANl s. When all ANls are tested, the X2LMN
table is used in determining the number of ANls
assigned to the office. The message is:

4 .110 The camp -on TTY message format and
data requirements are as follows:

(8) Pro vides an AIOD camp-on (rep etitive
exercise ) routine.

(7) Provides a routine diagnosis of both
receivers once a day.

AD - DGN - a b.

(6) Pro vides the ability to test all or any
specified ANI.

(5) Prints th e status of both receivers.

(1) Provides the opt ion of selecti ng normal
or raw data diagnosis.

(4) Releases th e maintenance relays.

(2) Provides the abili ty to remo ve a receiver
from ser vice.

(b) TTY request

a = type of requ est

(3) Provides th e ability to idle (return to
ser vice) a receiver .

A. AIDG TTY Input Messages

4.108 The following TTY input message is used
to request receiver diagnosis or to req uest

tha t AIDG perform some subsidiary function:

Where:
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Where:

a = 0 if TTO IS to be connected to
.receiver

1 if TTl IS to be connected to
receiver

2 if no TT is to be connected to
receiver.

hhhhh hh h

00000200 if CPDSTP type of reset
is to be execute d every 100 ms
(reset enti re receiver ).

if bit 11 is set to one the data
in th e SR will be t ra nsmitted
every 100 ms. Bits 0 through 5
(must be a number less than 42)
represent the number of bits in
th e SR to be transmitted every
100 ms.

b CPD (0 or 1) to be used when
performing CPD bipolar poin t
addressing.

c = A if the SR is to be initialized
each cycle (approximately every
100 ms), 0 if SR is to be loaded
only once.

d receiver member number.

eeeeeeee bits 0 through 21 in octal
represent ing the first word of
data to be loaded into the SR.
The most significant 1 rep resents
the end of data and does not go
into the SR. Example: eeeeeeee
= 00000023 states that 4 bits
are to be loaded into the SR in
the following sequence (load ing
starts with bit 0) 1100. The
first two bits loaded would be
Is, the next two bits would be
Os; bit 4 represents the end of
loading since the rest of the
word equals O. eeeeeeee cannot
equal 00000000, but can equal
00000001 if no data is to be
loaded .

ffffffff = bits 0 through 20 represent the
second word of data to be loaded
into the SR. See eeeeeeee for
detail.

gggggggg 00000000 if no type of reset is
desired every 100 ms.

00000100 if CPD41R type of reset
is to be executed every 100 ms
(reset CM counter only).
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4.1 11 It may appear that the input data required
in th e previous message can be reduced ,

and it can. However, th e layout conforms wit h
th e PS layout which is used in execut ing the
receiver orders for diagnosis. That is, the same
routine used to execute the diagnostic PS table is
used to execute the call store table loaded by th e
TTY message. It is felt that th is message will not
be used often enough to warrant the ext ra cost
of providing a simpler message.

4.112 The camp-on message is generally used ·
when the maintenance personnel must find

the trouble in the receiver by using an oscilloscope
and observing various signa ls. Generally, this
routine is t ime consuming and requires repeated
TTY requests, since any one request will run
automatically for only about 15 minutes and then
be automatically terminated. Because of the
complexity of the AD-CAMP message, another
TTY message is provided which will restart th e
camp -on program . This TTY message is:

AD-COPY-.

4.113 To obtain manual termination of the camp-on
program, keys 20 and 23 of buffer bus

No. 17 should be momentarily set to 1. (The
identical procedure is used to terminate t he centrex
high speed cam p-on progr am. )

B. AIDG TTY Output Messages

4.114 Besides th e TTY out put messages describ ed
in the succeeding paragraphs, the dictionary

output control program (DOCT) will pri nt th e
standard DR01 and DR02 messages which indicate
the diagnostic resu lts of the tests. The standard
DR04 abort message will be printed whenever a
maintenance interrupt occurs during th e running
of program AIDG.



4.115 Whenever a receiver under diagnosis fail s
its tests and is to be placed out of service

(O/S), the status of the other receiver is checked.
If the other receiver is also O/S, the following
TTY message will be printed:

AD01 BOTH AIOD O/S.

4.116 Each failure detected during th e ANI and
da ta circuit diagnosis will produce an output

message in the following format:

AD02 ANI FAIL aaaaaaaaaa bb c.

Where:

bb = ANI member number

c = receiver member number

aaaaaaaaaa = 1000000000 = A, B, CA, or
CB relay operated (none
should be)

= 0100000000 = TRR-TRT not
11, no data circuit energized

= 0010000000 = Bid scan point
= 0, no data circui t energized
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C. Receiver Diagnostic

4.117 Some of the initial tests made before
star ting diagnosis are as follows:

(a) Check member numb er for validity.

(b) Check to see if AIODIC is in office.

(c) Check to see if the ot her receiver is in
service. This check is performed only on

TTY requests. Diagnosis is not permitted on a
specified receiver if the oth er receiver is O/S.
This is done to pr event both receivers from
accidentally being removed from service since
AIDG must remove it prior to diagnosis.

(d) Check power and fuse scan points.

Phase

4.118 Phase 1 fir st checks th at no ANI is falsely
connected to th e receiver under test. Once

this condition has been verified, the main function
of phase 1 is to check that the SR can be loaded
via the maintenance CPD points (includes the use
of both CPDs). In performing this task, partial
tests are made of the SR, APE, SRE, TRR, TRT,
and CM.

4.120 The SR (see Fig . 4) will be filled with th e
following patterns:

4.119 At the beginn ing of phase 1, the TR scan
points are read to ensure that th ey are in

the "one" state (unsaturated). Upon obtaining a
reading of one fr om the TR scan points, the SR
is next checked. Over 90 percent of the SR errors
should be dete cted in this phase.

= 0001000000 = Cannot energize
ANI data circuit

= 0000100000 = AOP or BOP
not = 0, data circuit energized

= 0000010000 = Bid scan point
= 1, data circuit energized

= 0000001000 = TRR-TRT not
00, data circuit energized (a) 1 - -

D7 D6-Dl

11

DO PMB*

D7 D6-Dl DO PMB*

0000000100 = CMD = 0,
data circuit energized. TI,
CM, CMD should be high (1)

(b) 01010 - - - - 01010 o

= 0000000010 = Cannot release
ANI data circuit

(c) 1010, 10101 1

= 0000000001 = Bid scan point
= 0, data cir cuit released.

* PMB = pr emessage bit.

4.121 Aft er each loading of the SR, th e SR cells,
APE, SPM, SRE, TRR, TRT, and CM are
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read. To complete ly te st SRE and APE, 31 SR
pattern s are required; (a), (b), and (c) are three
of th ese 31 patterns. The remaining patterns are
executed in phase 4 (except for 1 in phase 3).
Since no tra nsmiss ion takes place at this t ime, CM,

4.124 The CAICB relay is operated (TT1/TTO
connected ) and test (a) below is mad e.

This test checks to see that the connection of the
TT resets th e receiver.

07 - 04* = STATION NUMBER 03 - 00* = TRUNK NUMBER
I \I \

z
0

THOUSANDS H lJJ
I- I- C)

UNITS TENS HUNDR EDS THOUSANDS UNITS TENS HUNDREDS = CEl lS en < I- lJJ <
Q: E H Q: en

1-5
HQ:lXl n, en
u. 0 lJJ

U. E
Z
H

CEllS 40 36 35 31 30 26 25 21 20 16 15 11 10 6 5 2 o

DIGIT 0
SREO

'--__--J/\ 1\ 1\ 1\ 1\ 1\ I\'- ~/

DIGIT 7 DIGIT 6 DIGIT 5 DIGIT 4 DIGI T 3 DI GIT 2 DIGIT 1
SRE7 SRE6 SRE5 SRE4 SRE3 SRE2 SRE 1
APE

*0 = DIGIT

Fig. 4-AIODIC Shift Register Layout

SP M, and TRs are checked for their rese t state
(no ANI connected but receiver is reset). Phase 1
requires 14 words of call store to store the test
result.

Pha se 2

4.122 Phase 2 checks th e MC hardware (FS 6)
prior to its connection to th e receiver. This

is done essent ially by executing CPD orders and
scanning ferrod BC at the appropriate t imes.
Phase 2 requires one word of call store to store
the test result.

Phase 3

4.123 Except for the first test in pha se 3, all
tests are repeated using both TTs. Prior

to performing tests (b) through (i ) below, the
following preliminary tests are made . Relay DA/ DB
is operated and fer rod BC is read for the 0 state
(at this t ime no TT is connected). The BC fer rod
is monitoring lead CMD via a DA/DB contact. If
this test fails, phase 3 is immediately te rminated .
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4.125 After the test above is made, the delay
circuit associated with lead CMD is tested.

This is accomplished by reading BC for the 0 state
(BC monitoring lead CMD) 3.5 ms after lead CM
is made high. BC is read aga in, 100 ms later, but
now for the 1 state. The CPDSTP function is
executed next (CM made low) and, 1/2 ms later,
BC is read for the 0 state.

4.126 In addition to the TTS, the following tests
are made using the data shown :

(a) Read PMB, FIB, TRR, APE, and SPM upon
application of TT.

(b) Load SR with 1 - - - - 1. Read all 48 scan
points.

(c) Transmit (b) above and rer ead 48 scan points.

(d) Reset hardware and read 48 scan points.

(e) Load 0 - - - - - 010. Shift contents by 5
and read 16 scan points (status row).



(f) Reset CM counte r only and load:
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Phase 4

Shift 42 an d read 48 sca n point s.

(g) Load 0 - - - - 01. Shift 40 and read 48
scan points.

D7
11010 - - -

DO
- - 11010

PMB
1

4.128 Ph ase 4 is a cont inuation test of SRE and
APE. To finish th e test of SRE and APE,

27 differ en t SR patterns are required. Ea ch digit
(5 bits), except as noted, will be set with the
patterns shown in Tabl e C. Phase 4 requires 21
call store words for storage of test resul ts.

Phase 5
(h) Reset CM counte r and shift 1. Read six

scan points (CM, FIB, TRR, PMB, SPM,
and APE).

(i ) Relea se TT and read sam e six scan points
as in (h).

4.127 The above ser ies of te sts checks to see:

(a ) That th e application of each TT reset s th e
receiver .

(b) That th e SR can be loaded wit h the TT
connected to it, th e TRR read s 0 and SPM

ind icates reset state (produced when TT was
connected to receiver ).

(c) That th e SR can be shifted, the da ta receiver "
can receive many ones in success ion, and

SPM can be set.

(d) That the SR (SR reset to all Os) and SPM
can be reset .

(e) That a leading 0 cannot start transmi ssion.

(f) If an oth er pattern is needed to complete ly
test APE and SRE. It al so checks th e abil ity

of th e TT, data receiver , et c, to function properl y
und er cha nging states.

(g) That the CM counte r can be incremented
by th e main tenan ce hardware so that a sh ift

of less tha n a full 41 bits can be accomp lished .

(h) That the CM counte r can be reset without
any affect on the SR.

(i) That the TT (equivalent to ANI) can be
removed wit hout producing a receiver reset

pulse.

Ph ase 3 requires 26 words of call sto re for the
test results.

4.129 Ph ase 5 consists of an SR pattern which,
beca use this particula r pattern may not be

needed, is placed in a sepa rate phase. Changes
can be made to it, if desirabl e, without affecting
the dictiona ry number s produced in th e ear lier
phases. The pattern is as follows:

00000011111 01100010111 00010111 00110101001.

D. ANI and Data Circuit Diagnostic

4. 130 The ANI diagnostic relies on the fact that
th e ANI is in the idle state. To perform

th e ANI tests the DA/DB maintenance relay is
energ ized. The DA/DB relay places ground on
th e T-R leads whil e the ANI (when in the idle
state) places - 48 volts on the T-R leads, thus
providing satura ting cur rent for the TRR and TRT
ferrods. Most tests that fail are retried ten times
at 100-ms intervals (minimum). Thi s is based on
the assumption tha t, if the ANI becomes act ive
during the test, it will idle before the ten tr ies are
complete d since the average ANI holding time is
500 ms. If the ANI still fail s afte r ten tr ies, th e
AD02 ANI fa il message is printed to indi cate which
test fail ed.

4.13 1 The pr ogr am is deliber ately designed to
release th e data circuit relay of each ANI

under test, even if the diagnosis of the ANI fails.
Therefore, a mean s of releasing all data circu it
relays to a specified receiver is built into the
pr ogram when request ing th e testing of all ANIs .
The testing of the data circuit (re lays that connect
the ANI to the receiver ), bid ferrods, and th e
circuitry between the ANI a nd the AIOD is
accompl ished via a TTY request. The request can
specify the testing of one ANI (one ANI input,
one bid fer rod, and one da ta circ uit relay) or all
ANIs (all ANIs, all bid fer rods, and all data circuit
relays assoc iated with a receiver ). Th is test should
be perfo rmed (mainly th e all-ANI request ) duri ng
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TABLE C

PHASE 4 TEST PATTERNS

l. 00001 ; digit 0 = 00011

2. 00010 ; digit 1 = 00110 ;:;
;

3. 00100 ; digit 4 = 01100 Less .than 2/5 orders

4. 01000 ; digit 6 = 10010

5. 10000 ; digit 7 = 10100

6. 00111 ; digit 2 = 00101

7. 01011 ; digit 3 = 01001

8 . 10011 ; digit 5 = 10001

9 . 01101

10 . 01110

1l. 10110

12. 11001
More than 2/5 orders

13. 11 100

14. 11110

15. 11101

16 . 11011

17 . 10111

18 . 01111

19 . 00011; digit 0 = 00001

20. 00101 ; digit 2 = 00111

2l. 00110 ; digit 1 = 00010

22 . 01001 ; digit 3 = 01011

23. 01100; digit 4 = 00100 Valid 2/5 orders

24. 10001 ; digit 5 = 10011

25. 10010; digit 6 = 01000

26. 10100; digit 7 = 10000

27 . 11000
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periods of low PBX traffic. In most cases, t his
would be t he late evening to early morning hours.

Initial ANI Checks

4.132 Before the ANI diagnos is is run t he following
initial checks are performed:

(a) Check to see that t he TTY request is valid,
t hat is, that t he request was A (test all

ANIs) or 0 (test one ANI) .

(b) Check to see if the AIOD fea ture is in the
office .

(c) Check to see if the other receiver is in
service. The ANI diagnosis is not performed

if . t he other rece iver is O/S, since the test
requires the removal of t he specified receiver.
If the diagnosis was ru n indiscriminately, both
receivers would be O/S.

ISS 1, SECTION 231-045-225

E. Camp-On (Repetitive) Exercise

4.135 The diagnostic program will provide a
camp-on routine (repetitive exercise). The

routine is initiated via the TTY. The TTY message
will specify the receiver number, the TT, the CPD,
and the contents that are to be loaded into the SR.
The data may be repetitively transmitted around
the SR every 100 ms, or it may be reloaded in
the SR and transmitted each time. Upon a TTY
request, the specified receiver will be removed from
service (the other receiver must be in service or
the TTY will give a request-denied message), t he
maintenance relays will be operated, and the SR
will be loaded and its contents transmitted. The
camp-on feature provides the tool for finding the
most difficult of faults.

5. ABBREVIATIONS AND ACRONYMS

(d) Check to see if t he power and fuse scan
points read 0 (power on) .

(e) If the request was to test one ANI, check
to see that the ANI is in the office.

Simplified Program Flow

4.133 After t he initial tests a re perfo rmed, relay
DA/DB is energized. Th en t he A/BOP scan

point is read for the 1 state. Next the two TR
scan points are read for t he (1, 1) state since no
data circuit is yet operated. The bid ferrod is
now read for t he 1 state to see if t he ANI is idle.
With t he previous tests passing, the data circ uit
assigned to the ANI is operated. The bid scan
point should now be saturated, a long with the two
TR sca n points. The data circ uit is released, and
the bid sca n point is read for the 1 state (ANI
reconnected).

Early Termination Provision

4.134 When all ANIs are being tested it may be
desirable to terminate the test before it is

actually comp leted. Provision has been made to
do this in a clean way, that is, by restori ng t he
ANI to its normal state. To te rminate, keys 20
and 23 of buffer bus number 17 should be momentarily
set to 1.

AIFR

AIOD

AIODIC

ANI

APE

ASW

ATP

BC

BPS

CC

CM

CMD

CNR

CNRA

CO

CPD

Automatic Identified Outward
Dialing Fault Recognition Program

Automatic Identified Outward
Dialing

AIOD Interface Circuit

Automatic Number Identification

ANI Parity Error

All Seems Well

All Tests Pass

Bid Check

Bits Per Second

Central Control

Complete Message

Complete Message Delayed

Console Register

Console Register Address

Central Office

Central Pulse Distributor
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RI Register Identifier

SD Signal Distributor

SPM Signal Present With Memory

SR Shift Register

SRE Shift Register Error 'I'
STF Some Tests Failed

I :1

I i
TBL Trouble

TLM . Trouble Locating Manual

TR Transmi ssion Signal

TRBL Trouble

TT Test Transmitter

TTY Teletypewri ter

UTYP Data Link Unit Type

CPDN

CS

CU

DC

DIAG

DL

DOCT

EA

ESS

GBT

110

IPM

liS

MAC, MACR

MC

MSN

O/S

POB

PROCON

PS

PT

PU

RDI

Page 30
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CPD Num ber

Call Store

Customer Premises

Direct Current

Diagnostics

Data Link

Dictionary Output Control Program

Emergency Action

Electronic Switching System

General Buffer Table

Input Output

Interruptions Per Minu te

In-S ervice

Maintenance Control Program

Main tenance Control

Master Scanner Number

Out-of-Service

Peripheral Order Buffer

Remote Data Interface

Program Store

Program Tag

Peripheral Unit

Remo te Data Interface
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