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SECTION 240-109-101

the program store (PS), sets up and supervises 1.07 To r e p eat and expand on t he m ost im­
telephone calls at the individual switching units portant part of th is section, 3. deals with
located on the PBX customers' premises. the analysis of an extension-to-extension call. Be­

ginning with an off-hook message, generated by
1.02 Other sections in thc series 240-100-101 to the switch unit in response to a change in state

240-108-101 d scribe the detai led opera­ of a customer's line, a call is placed in an other­
tion of each part of the control unit and the wise idle system. The placement of th is cal l i s
switch unit. This section presents, from a system divided into t h r ee m a i n p a r ts , t h e f i r s t o f
point of view, a description of the call processing which extends to the dialing state of the call ing
program principles. An essential preface to this party. Examination of this state is followed by a
description is a knowledge of basic stored pro­ discussion of the busy testing state of the called
gram and logic circuit concepts, an understand­ p arty and te rminates in the t h i r d p ar t — a n
ing of the relation of thc cquipmcnt to the pro­ examination of the r inging and ta lk ing connec­
gram, and an understanding of the languages t ion. Part icular emphasis is placed on thc ro le
and number systems used in the No. 101 ESS. of the stored program in establishing this con­

A'ote: We emphasize at this point that the nection in response to the off-hook message re­

reader must have knowledge of basic stored ceived fvom the switch unit.

program and logic circuit concepts at least
equivalent to those concepts which ar«avail­ 2. DESCRIPTION OF OVER-ALL SYSTEM

able in the Bell System Flectvonic Switching
STORED PROGRAM INSTRUCTIONS

Prerequisite Plant Training Course No. 2.
A. General

1.03 T h e basic method which has been chosen
to descvibc the call program pr inciples is 2.01 Th e N o . 1 01 ESS p rogram i s a list o f

a description of an extension-to-cxtension call. stored instructions that arc read, inter­

As this cal l e m bodies thc p r i nc iple methods pvetcd, and executed by th«central control (Fig.
which are used in a l l o f t h e c a l l p r o g r ams, one< 1) * in order to direct the operation of the system.

the progress of the call has been understood, the

details of o thcv cal l pvocessing can bc readily 2.02 Each of the 32,768 words of thc program

obtained from the program flow charts and pt o­ s tove (PS) may contain one ov two b inary
gram descriptions. cod«d instvuctions. Thc type of instruction ov

command found in the program depends on t,h«

1.04 I i ow ev e r , to i l l u s t r a te the ma in va r i a t i ons logical funct ion to b e p e r formed. Commands,
f rom this basic call , which exist fo r a t ­ when ex cuted, gate information from one place

tendant actions, we include an example of an at­ to another (F ig . 2) , c lear registers, shif t b i t s ,
tendant-involved cal l. interchange information, ov cause the program

control to transfer to a new address to consult
1 .05 F ur t he r m o re , w e e x p l a in a d e t a i led fl o w some other area of the st,ore. For example, a

chart and, for the reader who wishes to contmand ex p r e ssed m ne;nonical ly as CGT
e xamine th e c o d i ng , t w o s c l ec tcd e x a m p les o f C8XCB means "clear the call store buffer (CB)
typical coding have been extracted and explained and gate the contents oi the cal l s tore output
in detail. In 2. of t h is section, a functional de­ register (CO) into the CB."
scription of thc major blocks of equipment that
constitute the No. 101 ESS and a discussion of

B. Codes and Number Systems
t he languages and n u m ber s y s tems i n v o lved i s
provided. 2.03 Bcfov«. discussing thestvuctut e of the

c ommands i t m a y b e h e l p f u l t o m e n t i o n
1.06 T h is se c t i on a l so e s tab l i shes a b a s ic u n ­ the codes and number systems which ave used

derstanding of the flow of information be­ w ith t h e N o . 1 0 1 E S S ( t h i s d o e s not i n c l ude
tween blocks of equipment. A knowledge of this equipment number ing schemes).
f low of i n f o r m a t ion and i t s cont ro l i s pa ramount
to a better understand ing of s to red program ca l l * Al l f i g u ves in t h i s sect ion ar e a t t a checl at t h e
processing. end.
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ISS 1, SECTION 240-109-101

2.04 The numbering systems, codes, and their SD drawings to identify the wired circuitry used
uses are: in connection with a, part icular command; cg ,

(a) Decimal — dial pulsing the command CGT SRXCg (27; 10s) uses a gate
with the designation "CGH" in SD-1H049. Two

(b) 4 x 4 [4 by 4 multifrequency (mf) or 2­ (or three) octal digits shown for a command rep­
out-of-8] — TOUCH- TONE resent the operation code only and are an indi­

(c) 2/5 ( 2 -out-of'-5) — ide n t i fied o u tward
cation that the address code is a variable quan­

dialing (IOD) t ranslation tity assigned by the programmer.

(d) Binary — No. 101 ESS system operations J Commands

(e) Binary coded decimal (BCD) — i n terme­ 2.08 A J - t y pc w oi d con s i s ts o f a 5-b i t op e r ­
diate conversion st<.p between decimal and atinn code and a 16-bit address code. There

binavv arc only seven J commands; however, the ad­

(f) Octal — convenient "human to machine" diess codes of these commands vary widely de­

language pending on the work operation, information, or
transfer address contained in the address code.

( g) TTY ( m o d i f ied t c lc typcwviter) — te l e ­
t ypewvit<.r inp»t -outpu t odc f or m ai n t e ­ 2.09 Thc 16 bits making up the address code of

nance. a J command represent a binary numbcv
large enough to permit t ransferr ing to any loca­

2.05 Th e fir s t s i x o f t h e se number sys tems avc t ion in the PS. See the STA, T SA, and T R A
common to telephone and stored program commands in CD-1H049 as examples of such

machines and should be fami l iar to the reader. commands.
T he modified te letypewriter cod<. is g iven i n
CD-1II068. It should be noted that the fi rs t 16 2.10 Th e address area of the STQ command is
characters (" —" through "R") avc considered the used to obtain needed in formation and
"legal" characters for usc bv the majority of constants required in ca l l p r ocessing. Thc PS
programs and that these characters ave com­ addressing information required to advance the
monly represented by only their least significant program, when a ST@ command is executed, is
four bits. stoved in thc CB.

2.11 Th e A N D a n d L 9 R co m m a n ds are used toC. Strurt<jre of Commands
c hange selected bits in a b inary w or d t h a t

2.06 P S wor ds ar c d iv id e d in t o t wo par t s has been put in the CO by thc program. The

called the operation code and the address AND command wil l change ones (if the bits in
code. By definition, thc operation code tells the the selected bit positions avc ones) to zeros at
system what to do and the address code tells the each point where a zero exists in the address

system where to do it. In practice, the addicss a rea of t h c c o m m a nd. S i m i l a r l y , t h e L O R c o m ­
code quite of ten is a constant vepvesenting some mand will change zeros to on<'.s. The configura­

desired information that is required by the pro­ tion of thc 16 address bits in these commands is

gram. Two t y pes of PS woi ds, J and K , ar c used e stablished by t h e p i o g i a m m e i a s re q u i red b y
t o move c A ic icnt l y u t i l i z e t h e a v a i l a b l e w o r d h is par t i cu lav p rog ram .
space in the store.

The load data t,vunk (LDT) i s a special
2.07 Fig . 3 ( information enclosed in box) shows command that pevfovms a number of func­

the makeup of J- and K-type words. Fig. 4 t ions tha t m i g h t o i d i n a r i l y b e p e r f o r med b y a
is a reproduction of thc No. 101 FSS operations series of commands. % hen the program has per­

card ivhich l i sts al l n f t he commands used hy the formed all of. the opevations required to accumu­

system. The octal column on the operations card l ate the info rm a t ion to make up an outgoing data
represents the binary bit configuration of the m essage, an LD T c o m m an d i s c a l led fo r b y t h e
listed command. The alpha column is its mnem­ p rogram. Th e L D T cau ses th e c o n tents o f t he
onic description. The ckt ref column refers to the time s!ot (TS) counter, CO, bits 4 through 8 of
symbols used for names of gates on the system t he add-shift ( A S ) c ounter, and thc LD T a d ­
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SECTION 240-109-101

dress code to bc gated to the outgoing message 11 into positions 12 to 21 to process the second K

data store area. The address code of the particu­ command. The second K command is identified

lar LDT command selected by thc program con­ i n the detai l p rogram sheet l ist ing by a B to
tains the ringing, conference, and attendant lamp t he r i gh t o f t h e ; oc ta l l o c a t ion n u m b er . B i t s 1

information required for a complete dat'L mes­ and 22 are no t ; L pai t o f t h e K c o m m t rnds, bi t 1

sage. See 240-105-101, Fig. 7, for the makeup of b eing a tvansfer a l lowed (TA ) b i t an d b i t 2 2
the outgoing data message. a lways being 'L p;Liity e r ro r ( P K ) b i t .

2.15 Th e K co m m ands inc lude a n u mber o f
K Commands mult i l>le funct ion comm;in<is that pei form

w ork opc i 'at ions t ha t m i grht o v d inav i l y b e p e r ­
2.13 Mo st of the system operations can be di­ formed by a number of comm;in ils assembled as a

rected by means of a p i 'ogram in s t r u c t i on s ubrout ine. The advance (ADV ) Ln d star t ( S T T )
considerably shorter than the 21 bits making up comm;Inds are good cxampl«s of this type of com­

a J command. The 10-bit K command, consisting mand. Consider;Lblc space in the I'S c;Ln be saved
of a 5-bit operation code and a 5 -bi t address thvough th» usc o f m u l t i p l e f u n c t ion commands
code, is the system workhorse. There ave 140 t o pevfovm f r e q uent l y u sed r o u t i nes. T h i s w i l l
different K commands that d i rect a l a rge part b ecome evident i n l a t e r p ; L iagraphs ; I s t h e c a l l
of the systems operation. processing pi ogvam is followed through a typical

extension cal l.
2.14 I t is pos s ib le to g e t t w o K w oi ds i n t he

space of one J w o r d , t h c vcby conserv ing 2.16 K com m an d s f ; L l l i n to n i n e g eneral c a te ­
considerable amount of stove space. Two K com­ goiics by function. Table A lists all of the
mands (one 22-bit store word width) avc gated system comm Lnds, h y f unc t i on , i n c l u d ing t he
from the anticipation register (AR) to thc pro­ scvi n J c o m m a n ds . Dc t Li ls on c ' i c h c<>mmand
gvam store o u t pu t r e g i s ter ( P S O I i ) a t a t im e. l isted can bc found in CD-1H049. The Y in t he
The call processor operates on bits 12 to 21, rep­ address field in Table A i nd icates that the ad­
r esenting onc K c o m m a nd , t hen sh i f t s b i t s 2 t o dress fiel is present and variable.

TABLE A — COMMANDS BY FUNCTION

CONDITIONAL" MISC FUNCTIONS CLEAR AND GA IE CLEAR AND GATE (r.ont)
TRANSFER AND Y (J) CGT CAXAS CGT IOXCHB

1BT Y F.XC CGT COXAS CGT PPiXCO2BT Y FIN CGT ASXCA
4BO Y CGT SCXCO

INV CGT CBXCA
4 B1 Y CGT SRXCO

L DT Y ( J) CGT COXCA
CLF Y CGT SUXCOLHR Y (J ) C GT S ' X CA
C TF Y HRI CGT CPXIB

CGT CAXCB
F IL Y HRC CGT CHXLA

CGT COXCBMAT Y LSD CGT CO X i >IB
CGT TSXCBMLrT Y NHP CGT HPAXHCA
CGT AASXCOMRT Y SCA CGT CAXg CA

NBT Y CGT CBXCO
S I'A Y (,I) CGT CHXPPA

NOT Y CGT DSXCOS'I'T CGT CHXPHH
RDT Y CGT ERXCH

CGT COXPOL
T IX Y UNCONDITIONAL CGT HDAX CO

TRANSFER CGT COXRCTCGT IBXCO
5 HI FT ADV CGT LASXCO CGT ASXSC

LSI-I Y GPA CGT LH I X CH CGT COXSC
SHL Y STO Y (J ) CGT LO2XCH CGT COXSR
SI IR Y TRA Y (J) CGT POHXCO CGT CHXST
SHg Y T SA Y (J ) CGT POLXCH CGT CHXSU

CGT CBXTS. "' The FIL c o mmand i s not in i t sel f on e o f c o n d i t ion CGT COXHDA
transfer, but may be used to form part of the transfer CGT CHBXIO CGT COXTS
address for another conditional transfer command.
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ISS 1, SECTION 240-109-101

TABLE A (cent)

COMMANDS BY FUNCTION

CLEAR READ WRITE WRITE Icont)

CLR AS RED C WRT C WRT SCD
CLR CA RED Cl WRT Cl WRT TBO
CLR CB RED C2 WRT C2 WRT TC
CLR Cg RED C8 WRT C3 WRT TFO
CLR IB RED C4 WRT C4 WRT TF1
CLR MB RED CD WRT DFO WRT THC
CLR Pg RED DDR WRT DF1
CLR SC RED DS WRT DS
CLR SU RFD DSC WRT DSC
CLR TB RED L WRT EB1
CLR TS RED Lg WRT ET1

RED Ll WRT FBO
ADD RED LQO WRT KLO

AD1 ACA RED LQ1 WRT KL1
AD1 AS RED LQ2 WRT LFO
AD1 Cg RED LQ8 WRT LF1
AD1 HCA RED MB WRT MFO
AD1 gCA RED HC WRT MF1
AD1 SC (subtract RED S WRT MTCO
1 from contents of RED STC WRT MTC1

SC) RED TIM WRT I3C
AD1 TS (subtract WRT PRO
1 from contents of WRT S

TS)

PROGRAM ASSEMBLY forms; such as, central office t r unk se lection
subroutine or d ia l ing t ranslation subroutine. A

2.17 Th e i ns tructions that pertain to each par­
schematic representation of the arrangement of

ticular state of the call arc assembled t he programs in t h e s t ore is shown i n F i g . 5 .
into sequential lists of commands called progress
mark (PM) r o u t ines. In addi t ion, short opera­ SWITCH UNIT FUNCTION
t ional sequences called subroutines are used
where specific jobs are done more than once 2.18 T hc pr im a r y f un c t i on o f t h e s w i t c h u n i t
and/or in different areas of the main program. is to make the physical connections neces­

These subroutines are referred to by having the sary to complete calls. A scanning system in the
PM routines transfer to them when necessary. switch unit located on the customer's premises
In general, a P M r o u t ine executes many sub­ keeps track of the on-hook or off-hook state of
routines in processing its portion of a call. Addi­ each piece of equipment that t e rminates there.
tionally, certain PM rout ines and other sections This includes extensions, central office t runks,
of the program have been grouped together for tie trunks, and at tendant loops. Each piece of
easier identification and reference. While there cquipmcnt that terminates in the switch unit has

is some overlap, this grouping results in three a single appearance to the switch unit scanner.
main categories which have been designated as: This appearance is referred to as a scan point
(1) beginning and end of sector (BOS and EOS) and is more fu l l y described in 8.01. Communi­
program; (2 ) b a sic and special services pro­ c ation l i n k s a r e pro v i ded b e t w een t h e s w i t c h
gram; and (3 ) a t t endant cal l p r ocessing pro­ unit and the control unit . When a l ine changes
g ram. Subroutines are usually r e ferred to b y state, switch uni t equipment sends a message
name or by the function that the subroutine per­ to the control unit te l l ing the control unit what
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the change was and what line was involved. going data on its way fvom the program control
Later, in response to similar data messages from to the switch unit. The scanning function of the
the control unit to thc switch unit, physica,l con­ digit and data, store steers incoming messages,
nections to time division buses are made for dial­ a bit at a time, from the data ~ecciver into that

ing, ringing, or talking. switch unit's incoming word. The message is ac­
cumulated there until it is complete and the

2.19 Co n nections to a t i me d iv is ion bus in a program asks for i t ( describcd in detail in 8.04
switch unit are made by sequentially scan­ through 8.14).

ning an crasablc memory called the switch store.
T here are ac tua l l y t w o s uch s t o res i n a s w i t c h 2.22 O ut go i ng m e ssages are hand led in a s i m i ­

unit, each having a capacity of 25 words. Each lar manner. I'pon execution of a particu­
of the 50 words are assigned a unique addvess lav stored program instruction by pvogram con­

called a t ime slot number. This t ime slot num­ trol (known mnemonically as LDT), an outgoing
ber is contained in the outgoing message, is sent message is stoved in the 8-word group reserved

from the control unit to the switch unit, and for that puvpose in thc digit and data store. This
causes equipment numbers, also contained in the message will then be tvansmitted scvially to the
outgoing message, to be recorded in the assigned proper swi tch uni t by the data cont ro l l og ic . The
wo~d in a switch store. When a word is sampled incoming and outgoing messages are received and

(read) fvom thc switch store, thc contents of t ransmit ted a t b i t r a t e s o f app r o x i m a t el y 7 0 0

which avc nonzero, cquipmcnt number transla­ bits per second (bps). The two scanning proc­

t ors cause the associated t im e d i v i s ion g a t e o r e sses w h ic h ha v e be e n d is c ussed h a v e b e e n
gates to m a k e p h y s i ca l c o n nect ions t o a t im e s trict ly u n der t h e con tvo l o f w i ved l og ic . Under
division bus. This connection is maintained for control of thc stored program, howevev, thc in­

thc duration of the sampling period. Since the coming message (rccorded in the digit and data
switch stove is sampled at a 12.5-kc vate, each stove) wa i t s un t i l a n e n t i r e l y d i A 'event scanning

connection is a l l o ted a 8 .2-psec period. Each process locates it. This is done with a 8-pavt pro­
switch unit is capable of setting up 50 such si­ gvam called the system scan, which will be de­
multaneous connections. scribed later.

DATA, DIGIT, AND SENDER CONTROL PROGRAM CONTROL

2.20 Dat a messages such as the above, passing 2.23 Pr og r a m c o n t r o l k eeps a cont inuously up ­

back and forth between the switch un i t dated recorcl of a l l a c t iv ity r eported to

and the control unit, are temporarily stored in i t by the sate l l i te sw i tch un i ts . There is a, unique

a data control area of the control unit. The same record l.ept for each call in progress in the sys­

is true of d ialed or key pulsed digits which ave tem. This call record (referred to as a time slot)

transmitted by digit trunks from the swit,ch unit
is kept in an evasablc fcrvite sheet memory

to the contro l un i t . Incoming d ig i ts and data mes­ called the c i l l s t ove ( CS , F i g . 7 ) . 1 n a d d i t i on ,

s ages are g i ven t o t h c c a l l p r o cessor, as i t r e ­ a ll of t h c ca l l r e cord» tha t p e r t a in t o a p a v t i cu­

quests t h em , f r om t he d i g i t an d dat a st ore
lav switch unit ive group( d together and are

referred to as a sector. Each switch unit has a(Fig. 6).
CS sector assigned to i t . Th e s ize ol ' a sccto~ de­

2.21 Data control has a data transmitter and pends upon the pavticular customer's tvatflc ve­

a data receiver assigned to eacn switch quiremcnts, w i t h t h e l im i t a t i on t h a t n o s e c t o r
unit. The operation of the d igi t and data store may exceed 50 cal l records. Associated with each
p rovides a s c ann ing f u n c t ion w h i c h i s u s ed t o sector — or more covrcctly, with each switch

interrogate this equipment. Incoming serial mes­ unit — ave certain types of changeable informa­
sages ave taken from the receivers and recorded tion which pertain to the busy-idle status of
i n the st,ore. Outgo ing m essages are r ead f r o m switch un i t e q u i pment ( F i g . 8 ) . T h i s a rea con­
the stove and sent to the propev transmitter. tains the sta tus o f c e n t ra l o f hce t i unks, a t t end­
T hcrc a r e f o u r 16 - b i t wo r d s i n t he st o r e f ov a nt consoles, digi t t v u nks, and an 8 -w ord g r o u p
every switch unit . One word is for t emporari ly r eferred t o a s a f la s h l in e . A I ore w i l l b e s a i d
s toring incoming data f r o m t h e sw i tch un i t . T h e about thc flash line later. A complete descrip­

remaining three are for temporarily storing out­ t ion of t h i s cn t ivc area of th c CS i s conta ined in
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ISS 1, SECTION 240-109-101

PD-1H099 and PD-1H080. However, it should be dies some particular si tuation, these documents
said in passing that th is area is refcrrcd to as should be used in the following sequence( assum­
"Call Store — Supplementary I n f o rmat ion per ing a basic knowledge of stored programs and
Switch Unit" and is currently 82 words in length. the No. 101 ESS):

2.24 When a station originates a call, the stored (1) Use the over-all view of the entire pro­
program assigns an idle call record f rom gram PD-1H099 to find out what p iece of

the sector assigned to the switch unit in wh ich program is of in terest.
the call originated. This call record has a unique

(2) Use t he fun ctional ( o r ge neral) / l o wCS address and time slot number and represents
charts for the specific piece of program.the corresponding 1-word time slot in the switch

store. As mcntioncd earl ier, outgoing messages (8) Use the detailed flow charts which should,
to the switch unit that are generated by this call in most cases, tell what happens in suf f ­
record's activity contain i t s t ime s lot number. icien detail.
When equipment numbers are contained in the
same outgoing message, they are recorded in the (4) I f necessary, usc the mnemonics in the de­
proper switch store t ime slot — thus effecting a tailed flow charts to f ind t he section of
connection to the t ime division bus as explained coding in the program listing (PR) which per­
earlier. tains to the situation under consideration.

2.25 The call record (referred to as a, CS time 2.28 Note, the following paragraphs of this sec­
slot) consists of four sequential words of t ion a r e or g a n i zed i n t he m an n e r de­

storage in the onl ine CS. Since thc contents of s cribed above, ie , t h e b a s i c d i a g ram f r o m
this record arc responsible for setting up and PD-1II099 is presented along with system scan
maintaining the proper connections to the time (8.02 and 8.08); the general flow for the exten­
division bus, the entire record is dupl icated in s ion-to-extension call h a s been excerpted and
the oflline CS and is constantly kept in agree­ s implified (8.28 and 8.24); the general flow for
ment with i t s on l ine image by the stored pro­ the attendant call has been excerpted and the
gram. The contents of a typical CS time slot are specifi path has been emphasized (4.02); the
shown in Fig. 9. detailed flow charts are explained; and final ly ,

examples of detailed PLs are explained.
COMBINED FUNCTIONS

3. EXTENSION-TO-EXTENSION CALL
2.26 Call p~ occssing (1) collects new messages

f rom th e s w i t c h u n i t v i a d ig i t - d ata a n d EXTENSION OFF-HOOK
sender cont ro l , ( 2 ) c o m p a res the nc w m e ssages
w ith ex is t ing i n f o r m a t ion s t o red i n t h c CS , an d 3.01 A t t he sw i t c h u n i t , each extension, t ru n k ,

(8) takes any necessary actions and updates the a ttendant c i r c u i t , t es t l i n c , an d m a i n t e ­

call records, always according to thc instructions n ance poin t h a s a n a s sociated scan p o i n t . T h e

read from the program. Call processing depends electrical state of this scan point is either ground
on a sequential scanning of th c CS t ime s lots o r positive battery, depending on whether t he

to continuously review the progress of al l ca l ls receiver is on- or off-hook. The switch unit

in the system. The descript ion that f o l l ows exam­ scanner checks thc state of each scan point in

ines this process as it is used to complete an t urn about 40 t i mes a second, compar ing i t w i t h

extension-to-extcnsion call. For simplicity, equip­ a record kept of its previous state. When a call­

mcnt needed is assumed to be idle; alternate ing extension goes off-hook, thc scanner recog­

p aths and no ac t ion pa ths arc f o r t h e m os t p a r t nizes the change in the extension's scan point

omitted. state and pauses in its scan. A 12-bit message

consisting of t h e ex t ension's scan po in t n u m b er ,
the ncw state of the line, and a parity bit thatPROGRAM-ASSOCIATED DOCUMENTS
checks the validity of thc message is sent to the

2.27 Th ere are a number of forms of documen­ data control area of the control unit. The formu­

tation which are associated with thc stored lation of t hc m ess ag e a nd i t s m et h od of

program. To find out how the program han­ transmission are given in Sections 240-101-101,
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SECTION 240-109-101

240-102-101, and 240-103-101. The message is re­ 3.03 Thc system scan may be broken down into
ceived by the d igi t-data and sender control at many sectov scans, as m;iny scctov scans
the control unit and is recorded in the digit and as there arc working switch units. In addi t ion,
data store. The reader should remember that the scan of each sector can be divided into three
this off-hook message wil l be kept t here unt i l stored program routines: beginning of sector

the stored program requests it. Further progress (BOS), sector scan ( SS) , ; i n d cn d o f s e c tor
of the off-hook message must be postponed at ( EOS). T hese s tored p r og iam v o u t ines a r c
this point unt i l a m orc detai led description of repetitively executed for each switch unit . One
p rogram control can be given (sce Fig. 1) . I n SS constitutes the sc;inning of all the CS time
general, under direction of the stored program, slots allocated to one switch unit . As the scan
program control systematically in terrogates its o f the CS t ime slots for a g iven switch unit i s
data control area for new information incoming c ompleted, the FO S i o u t i n c p u t s t h e n u m ber o f
from the switch unit. Any such new information the next switch unit to be scanned in a 5-bit

is checked against the data cuvvcntly stored in switch unit (SU) number bufl'er. Then the pvo­
the call stove (CS) t ime slots. Together, these gvam transfers to the I'S address of the first

data are interlircted by the program control ac­ word at th e BOS sequence.
cording to instructions read from the stored pro­

g ram. A message is then sent to the sw i tch un i t ,
via data control, t elling thr s witch u n i t w ha t BEGINNING OF SECTOR

physical connections to make or rcmove to sat­
isfy the particular state of the call . 3.04 B O S is a prog v a mmed r o u t i ne t h a t a c t s

i s a moni to i p v ogram f o r t h e s cc to i c u i ­
vcntly being pvoccsscd*. Its primary function is

SYSTEM SCAN to delegate the woi I. to be performed during the

following SS. I t s fi rs t o rder o f b usiness is to

3.02 The system scan is a sequential scanning i nterrogate the data cont ro l a rea fo r new i n p u t s

process that starts with the first switch
f iom the sw i tch uni t assigned to th is sectoi . Th i s

unit sector and examines, in turn, the progress i s «ccomplished by execution of the start (STT)
comm;ind.mark (PRI) in each of the CS t ime slots a l lo­

cated to c;ich switch uni t ( F ig . 10) . Th i s » vo­ 3.05 T he S ' I 'T command j i s ; i special command
grammed scan chccl s the current state of every

u sed only « t t h e s t av t o f ;i ncw S S . I n ­
call vecord in the CS by following the opci ational

s tcacl of d i rect i ng ; i s i n g le ac t ion, th is command
sequence of each PM, t hen updating the t i me s tarts t h r B OS p i og i a m w i th s e v e ra l i n t e r d e­
s lot vccoi d of t h e c a l l t o a g ree w i t h i t s c u v i c n t

pendent act ions. These include: cle i r ing I.he mes­
ov newly altered st etc.' I'he P l ' I , w hich i s i ' c ­

sage buffc i ( i VIB) ; g a t i ng t h c sector n u m ber ov
rowded in the first wovd of cycvy CS time slot,

switch unit number to bc sc;inncd to the digit­
i s actua l l y t h c a d d i «ss o f a , wo i 'd i n a t v i n s f cv

dat;i s t ove a dd i ess i e gistc i; in t c v r o ga t ing t h e
table in the program stove (PS). The tvansfci

d igit and d i t i i s t ove fo r a n c w i n p u t , f vom t h i s
i nstruct ion conta ined in t h i s w or d w i l l s end t h e

switch un i t ; r c i d i n g t h e m : ssage f ound i n t he
progvam control to thc stavting address of thc i ncoming word o f t h e s w i tch u n i t ' s 4 -word d a t a
programmed sequence needed to process that stove gioup ; and p l ' i c ing the message in the iUB
state o f t h c c a l l . T h ese i n d i v i dua l o p e r a t i ona l i f a conip lctc new i n pu t m essage exists.
sequences;ive ieferred to as PiiI routines. ~Vhcn

all of the call records have been reviewed by 3 .06 A f t er ex e c u t i ng. the ST T co m m a nd , t h e
this pvogvammed sc;in, ic, the last assigned sec­ progv im clear» the i n pu t b u f f e (I B ) .
t or has been examined, the s toved p i og i am w i l l This buf fer i s a 1 ( i -bi t f l i p- flop i 'egistev wh ich i s
transfer control to;in cnd of scan pvograni. used as an ad junct to the i l IB . The program th en
These cnd of scan programs requiic execution

once per system scan and are enumerated in
As an ; i i d i n t h i s d i scussion, the General F la t@

3.24. Upon completion of these routines, the chai'ts i n PF- 1 I I 080 may be help fu l .
s tored prog ram o b t a ins the sw i tch u n i t n u m b er
of the first sector and initiates the next system t The opcvation. of this command in relat ion to
scriil . the progvam control t iming is depicted in 6.28.
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ISS 1, SECTION 240-109-101

transfers to a subroutine* that provides thc ad­ generators and d e tectors, causing t es t l i n es
dress of the fi rst CS t ime slot to be looked at, which have scan point appearances to go on- and
and the number of t ime s lots assigned to th is off-hook, the operational status of the switch
switch unit. The subroutine gates this address unit is determined. There are two CS time slots
information f rom the PS pcr sw i tch uni t sup­ assigned to the beginning of each sector for th is
p lementary i n formation (see F ig . 11, 12, and purpose (Fig. 14). KVith these time slots included,
specifically, word 1 of F ig . 18) to a t emporary the maximum number of CS time slots that may
storage location (temporary B storage, Fig. 8) be assigned to a sw i tch un i t i s b r ought u p t o 52 .
in the CS. Returning to the main voutinc, the
program asks for the data transmitter, setting 3.09 Sh o u ld an errov occur during th is testing
the busy-idle and reserved Hip-flops in the pro­ phase, r edundant switch unit eauipment is
gram control to conform to the status of this switched in and out of sevvice in a, prcdctcvmincd
switch unit data t ransmitter. I f the data t rans­ ordev. Each piece of equipment that is switched
mitter is not immediately available, the program by a test; message constitutes a ncw mode of op­
transfers to a maintenance program that keeps e ration f o v t h c sw i t c h u n i t . KVhen a w or k i n g
requesting it unti l i t is idle or a trouble condition mode is established, the faulty cquipmcnt can
is indicated. Assuming that the data transmitter be typed out on the teletypewriter subsystem

i s available, and that a new i n put ex ists, the because of the prcdctermincd order of switching.
program zero checks the MB (making suve it is I;pon completion of this routine thc BOS pro­
not all zeros) to pvove that a new input exists. gvam vcsumcs control and begins execution of a
The parity of the message is checked, and the f lash pi ogvam. Thc puvpose of the flash l ine pro ­
data trunk and t ransmittet s are reserved. gram is to diffcventiate between an on-hook mes­

sage and a flash.
3.07 The reader may recall I;hat an assumed

off-hook message was temporarily storecl 3.10 In 2.23 through 2.25 the CS supplementary
in the digit and data store and left there until information pcr switch unit was men­
program control was more completely described. t ioned. Eight words of this supplementary infor­
Execution of the STT c o m m and by the BOS pro ­ m ation av c a s s igned a s a f la s h l i n e f or eac h
gram constituted a program control request for switch unit. On-hook messages, when received by
a new input f rom the switch unit, via data con­ program control, are recorded in this flash line
t rol . I t m a y n o w b e a s sumed t ha t t h e o ff - h ook and cause in i t ia t ion of a p r o g r a m med 1.5-second
message has been received by program control t imer fo r e ach en t r y . A s e ach sector i s c o n t i n ­
and placed in the VIB in preparation for the SS. ually processed, the BOS program increments
The first order of business of the BOS program­ each timer. If an ofT-hook occurs from the same
that o f r e c e iv ing n e w in c o m in g m e ssages — is l ine wi th in 1.5 seconds of an o n -hook, a sw i t ch ­
n ow complete, bu t f ur t h e r w o r k m u s t b e d o n e h ook Hash is assumed. I f t h e r e i s n o ne w i n p u t
before initiat ing the SS. for the sector currently being processed, the BOS

p rogvam w i l l d e t e r m ine i f a n o n - h ook en t r y i n
the flash linc has timed out. If so, the entry is

A. Switch Unit Maintenance Routine and Flash Line
taken out o f t h e f l ash l i n e an d p r o cessed as an

Sequence
o n-hook du r in g t h e S S i n l i e u o f a new inp u t

3.08 Having already requested and, in our case, from the switch unit. If an off-hook message is
received a new incoming message, the BOS received by program control, it must be matched

p rogram passes contro l t o t h e sw i tch u n i t m a i n ­ against al l en t r ies in thc fl ash l ine to insure tha t
tenance program (sec Section 240-110-101 for it is indeed an off-hook and not part of a switch­
more detail). This program sets up and monitors hook flash. This must be done before sector proc­

test calls in thc sw i tch uni t cu r r en t l y be ing proc­ essing can begin t o e n ab le th e p r o per m essage,
essed. By estab l ish ing connect ions between tone ie, on-hook, off-hook, ov flash to be used for the

SS.
* Programm ing t e r m i n o logy d i c t a tes the use of
the word subroutine at this point, al though not 3.11 S inc e t h i s d i scussion is concerned wi th a n
previously defined. A complete description of o ff-hook or ig ina t ion, a m a tch w i l l n o t o c ­
this term is contained in 6.06 through 6.24. cur when the flash l ine is examined by the BOS
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SECTION 240-109-101

program. I Iaving determined that the off -hook CO is now shifted to the left by 7-bit positions.
message is not part of a switchhook flash, the This rotates bi t 10 i n to the b i t 1 p o s i t ion as
incoming message must now be classified by the shown below in the diagram of the CO.
BOS program. This c lassification identifies the
switch unit equipment that generated the mes­ 3.13 By t e s t ing the low order bit ( ie, test bit 1,

sage and records its identity in the IB (F ig . 15) using the 1BT command) and f inding i t

for use during SS or EOS processing. A more zero, the program control knows that the scan

detailed discussion of scan point c lassification point number is less than 256 and, consequently,

follows. Thc diagram of t h e MB , w h ich is i n ­ not an attendant scan point. The program shifts

cluded below for ease of r e ference, shows an the message to the right by seven bits, restoring

off-hook message from scan point 48 (directory t he bits t o t h e i r n o r m a l p o s i t i on . Th e p r o g r am

number 200). control then executes an AND 0000000110000000
command which compares the 16 bits in the CO
with the 16-bit constant read f rom the PS. I f

B. Scan Point Classification corresponding bits arc both one, the CO bit re­

3.12 Eac h switch unit has 320 scan points allo­ mains the same. If one of the corresponding bits

cated in consecutively numbered groups to is a zero, thc CO bit is set to zero. In effect, this

t runks, a t t endan t l o o ps , ex t ensions, t es t l i n e s , particular constant clears whatever is in the CO

and maintenance points (F ig. 16). This a l loca­ except the eighth and ninth bit .

t ion method is used to tel l the program control
3.14 T h c ei g h th a nd n i n th b i t s r e m a in u n ­

thc type of equipment that or ig inated any ncw
c hanged. Bits e ight an d n i n e a r e n o w

input message found in the MB. For i n s tance.
tested. If either bit is marked one, the scan point

all attendant scan point numbers are over 255;
number is grcatcr than 63. If both are zeros the

hence, bit 10* in the MB would be marked one
if an attendant scan point originated an on-hook

* Since the entire new input message is gated
or off-hook message. Extension scan points fa l l

from the incoming MB, bit onc in the CO is an
between 48 and 247 and central offic trunks arc

on-hook bit and is not part of the scan point num­
between 8 and 47.t In the cal l being described,

ber. Bits 2 to 9 contain scan point numbers froman extension off-hook message is in the MB. The
0 to 255. If bit 10 equals onc a number greater

program gates the new inpu t message to the ca l l
than 2o5 i s i n d i cated an d i m p l ies an a t t e n dant

store output register (CO, a 16-bit shif t r egis­
scan point.

ter) without clearing the MB. A "not zeros" test
of the 16 bits in the CO is used to check for the [ The number of scan points assigned to exten­
presence of a new message. Thc mcssagc in the sions and trunks is an engineered variable.

MESSAGE BUFFER

Bit Number 10 9 8 7 6 5 4 3 2 1

0 0 0 1 1 0 0 0 0 1

1 ­ ­ attendant
scan point V 0 = on-hook

Scan Point Status
0 = not a t t endant Number 1 — not on-hook Bit

scan point

CALL STORE OUTPUT REGISTER

16 15 1 4 13 12 11 10 9 8 7 6 5 4 3 2 1

0 0 1 1 0 0 0 0 1

Scan Point Number Attendant
Status Bit Bit
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scan point number is 63 or less. In this gcncval match occurs during the SS. When there is no
way, the scan point number is found to be be­ i nput, the BOS p rogram sets t h is f l ip-flop to
tween 48 and 247 ov 68 and 247, proving that zcvo and the time required to perform thc match­
i t i s a n e x t ens ion scan p o i n t . * H i t s s e ven a n d ing sequence is saved by each PM rout ine.
e ight of the I B a r e mavkcd to de f i n t h e new
message as extension originated. As a final step, 3.18 In 8. 06 i t w as m ent ioned that t he d a ta
the BOS program sets a match required flip-flop transmitter for the switch unit currently

(>IRF) to onc and transfers to the SS program. being processed must bc available before sector

The function of th is fl ip-flop wil l become more pvocessing can begin. I t should be pointed out
meaningful as i t i s used by the SS program in that only one message can be sent pcr SS to the
the following section. switch unit bcc;iuse of thc transmission rate of

o utgoing m e ssages. W hen a new i np u t ex i s t s ,

SECTOR SCAN the t r ; insmi t te r f o v t h a t s w i t c h u n i t i s r e served
by the BOS program so that the outgoing mcs­

3.15 The basic purpose of thc SS is to pvovid» s agc can be sent i n i e s p onse to t h c n e w i n p u t .
each call ic c ovd w i th an i n t e r v a l o f t i m e

PII routines that request the data transmitter
during which it may take appropriate actions to ave unablc to use it because of the reservation.
further the pi ogress of the call. As each call The PM rout ine that obtains ' i match with the
progresses toward completion i t m ust i n d icate i lIH may usc the t r a n sm i t te r w i t h ou t r e quest ing
to the stored program, on subsequent SSs, thc i t, since thc ncw inpu t i s associated w i th th e ca l l
address in the pvogvam at which to continue r ecoid ob t a in ing t h e m a t ch . I t h a s b een f o u n d
processing the call. The P>Is, representing states

that the numbci of states necessary to process
o f the ca l l , pevfovm t h i s f u n c i ton when t hey a r c a cal l w eve substant ia l l y r e d uced by t h e a b ove
used to obtain thc starting address of the PM

technique of reserving thc data, transmitter.
routines.

3.19 Th e S S i s i n i t i a l ized by re t r ieving f rom
3.16 Fov every cal l in progress there is

t he PS the address of the fi i s t CS t i me
4-wovd CS t ime slot i s s igncd to handle

s lot and the t o ta l n u m b<.v of t ime s lots p lus one
its activity. The switch unit equipment numbci (see Fig. 13, word SL ~ 1 6 — 1 ) an d p lacing
involved in th is cal l i s r ecorded in the second

them into the cal l stove address register (CA)
word of this time slot. In order to associate a

and time slot counter, respectively.< The SS will
n ew input message with a p a r t i cu lar ca l l i n comliavc thc number in th e <<'IB with the number
progress, thc new input must bc matched against in the A and H a rea of every CS t ime s lot w h ose
the equipment numbers recorded in each time P M r e q u i re s i t . t T h i s m at c h i n g w il l sho w
s lot. Th e P i%'I rou t in<.s ave p r o v ided ~ i t h t h is whether the ofF-hook extension is currently any­
matching capabi l i t y w h cvc n ec<.ssavy. The need where in the system.
f or ma tch ing ( e x i s tencc of a ne w i n p u t ) i s c o n ­
veyed to these Pi%I routines by means of thc 3.20 'I'hc S S s l i ps t h e t w o m ai n t e nance t i m e
MRF. When a new input exists, the BOS pro­ slots in t h c C S a n d g o es d i i c c t l y t o t he
gram sets this flip-flop to one before transferring f irst ca l l p v ocessing t im e s lo t i n t h e C S . S i n ce
contvol to the SS. the CS t ime s lot i s a, 4-word g i oup, the pvogram

skips the m a i n t enance s lots b y ;id d i n g f o u r t o
3.17 I n add it i o n , wh en a n ew i n p u t e x i s ts and

a match occurs d u r i n g t h e S S , t h e F O S
~ Th< time slot counter is reduced by one each

p rogram m u s t b e n o t i f ied t h a t t h i s m a t c h o c ­ t ime SS e x a m i nes a t i me s l o t . W h e n S S has
curred so tha t a p p r op r i ate ac t ion may bc t a k en .

l o<>kcd at every t i m « s l o t b e l ong ing t o a s w i t c h
This is done by set t ing the MR F t o z evo when a

unit, the t ime s lo t co<inter w i l l h ave been decre­
mented down to two and the progvam w i l l t r a n s ­

* In certain cases, tie trunks may be assigned
fer to the FOS routine.

b etween scan po ints 48 an d 68 . I n a n y e v ent , ' i
word in t h e P S ( w or d seven pcv switch un i t , f . Certain PRIs indicate a number in only the A
i nformat ion , F ig . 13 ) d e f i nes the s t i v t ing p o in t or B ov ncithci areas. In these cases, of course,

of the extension gioup to pevmit accuvatc clas­ a match w i t h a k no w n e m p t y ar e a i s n o t a t ­
s ificat ion. tempted.
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the original address in the CA and then execut­ in the sectoi, the program assumes this to bc

ing an advance (ADV) c ommand, which adds an origination, not an off-hook in answcv to ring­
four more. ing. The program transfers to a subrout,inc called

SUBE that does its own scan through thc sectoi'
3.21 T h e A D V co m m and a t t h e s a me t i m e t,o find an idle t ime slot. This subroutine, begin­

causes thc program to read the PM in ning with thc h ighest numbered t ime slot as­
the first working t ime slot. This Pbl (par t o f a signed to this sector, checks the first wovd of
binary address) is gated to the program store each time slot for an "al l zeros" conclition. When
address register (PA), bits two to eight. The the idle condition is found, SUBF. sets up thc
remaining bits in the PA are jam sct to address idle time slot address and icturns control to the
the octal 11,400 area of thc PS. Inhere, onc of a main routines. The EOS»rogiam wr i tes the num­
set of transfer commands (the correct one detev­ ber from the IIB into the idl» time slot's A area.
mincd by PA, bits two to eight) t ransfcv contvol Then a digit ti.unk and digit receiver arc se­
to the PS address of the operational sequence l ectc.d. A message is sent to t h e sw i tch u n i t , v i a
required by thc PILI. If the t ime slot is id le, thc data contvol, causing A to be connected to the
P iVI wil l b e z e ro . Th e t r a n s fe r v e c to r f o r P M O d igit, tvunk. I n a d d i t ion, the d igi t t r u n l . and
has an ADV command loaded in it , sending the digit receiver ave connected at the control unit.
program to the next t im e s lo t and so on th vough A w i l l h eav d ia l t o n e an d p r o ceed to d i a l , a n d
the sector un t i l t h e t i m e s lo t coun ter i s i educed PM2 ( a d ia l i n g s t a t e p i o g i ess m a r k ) w i l l be
to two. (Each ADV c ommand dccrements the w rit ten i n t o t h e fi r s t w o i d o f t h e s e lected t i m e
t ime slot countcv by one.) I f i nstead of a zero, slot. Note that this is the f i rst act ive PM state
some othcv Ph'I is found in a time slot, the trans­ s hown on F ig . 17. Assume fo i b r e v i t y t ha t t h e r e
fer vector transfers to the coi responding opeva­ i s no o t he r a c t i v i t y a n d t h a t t he s y s tem c o m ­
tiona I sequence. pletes EOS and proceeds to scan thc remaining

3.22 The PVI routines check thc VIRF to deter­ s witch uni t scc tovs. When i t c o m p le tes FOS f o i

m ine i f a m at c h i s n c c cssaiy . A s s t a t e d t he l as t s w i t c h un i t , a n c nd of sca n rou t i n e

earlier , when a n e w i n p u t e x i s ts , th e B O S p v o­ t ransfcvs cont ro l t o p r o g r am s t h a t i e q u ivc ex ­

gram has sct this MRF equal to one to indicate ecution once»ev system scan (Fig. 10). Inclucled

the need for matching dur ing the SS. Since in in this group avc data contvol maintc.nance, con­

t his case th e V IR F w a s s e t , ear l ie r t o o n e , t h e trol unit maintenance, a PM monitov » rogvam,

piogvam a t t empts t o m a t c h t h e n u m ber i n t h e a nd te letypewr i te r p r i n t i n g r o u t i nes. Cont ro l i s

MB with the number in the A area of the t ime passed to these individual programs by m»ans

s lot and t h e n i n t h e B ;i re a b e f o r e a d v anc ing . o f a t i ansfer t a b le ( a sequent ia l l i s t o f t i ans fc r

After cycling through al l the t ime slots belong­ comm;inds) . When a program has been com­

ing to this switch unit, t,hc program transfers pletely executed, it returns to th» next sequential

to the FO S r o u t i ne . EOS i s i n e A 'ect a c l eanup transfer command in th» table, which tvansfcis

r outine fo r i n c o m p le ted ac t i ons begun b y BOS c ontro l t o t he ne x t »v og i am. W h e n t h e f in ; c l

or SS. t ransfer c o m m and i n t h i s l i s t i s e x e cuted, t h ».
switch u n i t n u m ber o f t h c f i v s t s w i t c h u n i t in

END OF SECTOR t he system i s p l a ced i n t h» s w i t c h u n i t (SU )

3.23 Fr om t h i s p o i n t i n t h e e x tens ion-to-exten­ number buffer, preparing to repeat the over-all

s ion cal l F ig . 17 should be fo l l owed. system scan described at 8.02.

3.24 E OS c h e c ks t he ) ' IB a nd f i n ds i t f u l l f or DIALING
ouv ex am ple — f u l l m ean i n g t he r e is

something other than zeros in it. EOS also checks 3.25 Wh e n the SS fov the switch unit in ques­
t he VIRF. I f a m a t c h has been made du r ing t h e t ion is again pe> fovmccl, I 'M2 w i l l b e e n ­
s can, MR F p r e v i ously sc t t o o n e , w o u l d b c s c t countered. Th i s PV I w i l l i n i t i a t e t h e p r o per se­
to z»vo when the match occurred. Since it is still quence of commands to process this dialing

one, the pvogvam determines why the match was s tate. PM2 a t t empts t o m a tch t h e A p a r t y w i t h
requested and finds by examining the MB and t he MB and i f t h ere is no match, the pi ogram in ­
the IB that an extension went off-hook. Because t errogates th e d i g i t a n d d a t a c o n t ro l t o s e e i f
thc numbcv in the MB was not found elsewhere dialing has been completed.
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3.26 T o d ig vc ss a m o m e n t , d i g i t - da ta c o n t r o l t r«nsfevs to a v o u t i n c t o t r a n s l a te t h i s d i a l ed
h as been r eceiv ing an d a c c u m u l a t i ng , i f number. The d ia led numbcv is t r anslated and

n ecessary, th c d i g i t s b e in g d i -) lcd i n t o t h e a s ­ found to be a valid extension. The dialed number
signed digit receiver. KVhen di«ling is complete, is then w vittcn in thc time slot's B area and a bit
the dialed digits are p laced in the d ig its com­ called the VILI". (to-be-matched-list-entered) bit
pleted register ( D CR) «n d t h e d i g i t r eceiver is cleaved. The program then transfers to a sub­
(DR) number is p laced in the receiver numbev r outine t ha t v e le ; iscs the d i g i t t r u n k a n d d i g i t
register (RNR) i f t h e DCR i s i d l<. In tcr ioga­ receivcv. Retuvning to thc m ; i in r o u t i ne, thc pvo­
tion is accomplished by re)ding the contents of gv«m vcauests the data transmitter and if found
the third word (C3) of thc di ; i l ing CS t ime slot i dle, s<.nds «. message to thc sw i tch un i t t o b r eak
into the CO (sce Fig. 9). This v ovd cont,ains t,hc t he digi t t r un k c o nnect ion. Then the VI I .E b i t i s
digit receiver number and digit trunk number checked. Finding t,he CHILI; bit equal to zero, the
that was assigned to this call. The program then pvogr')m tvanst'cvs to a subroutine that ti'ics to
executes a RFD DDR command. Rl.D DDR com­ put 8 ( t he ca l led niimbcv) into the to-be-matched
pares the six high oid<.v bits of th<. CO (th< DR w;iit ing l i s t . ' I f s u ccessful , the subrout ine marks
n umber) w i t h t h e D R , n u m bcv i n t hc R X I ) , i n t he to-hc-matched l is t h i t e q ua l t o o nc . T h i s i n ­
digit-data control. If they match. t,he contents of

dic«tes '.h«t the entry has been made and that it
t hc 12-bi t DC R a i e v ead i n t o t hc low or d e r 1 2

ne< d not be made;ig;iin by the busy testing state
b it» of t h e C O . XVhen d i a l in g i s c o m p l e ted, a t

o f the ca l l . R< turn ing to t h c m a i n v o u t i nc , PM 4
l east one of t h e low o vdcv f o i i v b i t - o f t h e D C R

is vccovdcd in the t ime slot (PVI4 is defined as
must be 'i one. A 4BO command checks these hits

A party w ; i i t ing fo i t h e d i a led numbci t » b<. busyi n the CO . J f t h e y a v e n o t z e vo, i t m e an s t h c
d ialed number i s i n t h c D CR ;in d t h i t d i ; i l i n g t ested). Thc pvogi i m ; i d v ; inces to thc nex t t i m e

slot and so on to th<. FOS. The I ' .OS rout ine see­is completed.
i ng no new i n pu t i n t h e V I B ( a s suming a n i d l e

3.27 S inc e t h e p i o g i ; im c an s c ; in a 3 2 s w i t c h system) takes a no ; i c t ion p i t h ; i n d t h e p i 'ogi '«m

unit system in fl4 msec, the fli)'st sc;)n aft<.i goes to the BOS foi' the next switch unit. After

dial tone was g iv<.n could no t p ossik)ly res<<it in ;idvancing in t h i s manner t h r o ugh thc cn t ive sys­

d ialing comp leted. Th<.ve is no m ; i t< h w i t h t h e t em, thc p ) o<lvam r e t u i n s t o t hc B OS f ov t hc

n umber i n t he R Y R . a nd t he A DV com m a n d first san<itch unit.
s ends the I)vog) eim to the n< xt t ime s lo t and t h e
n ext, t ime s l o t , « t c . f i n a l l y c o m p l et,ing SS a n d A. B<)sy Test

YOS «nd u l t i m a t< ly sy s tem s c an . T h e s y s t< m 3.29 EV h cn t h c B O S pr o g r am i s c x c c u t<.d fo r
scan i s i ' e . !)e))ted m a i l y t i m < s l l r l t i l < . v en t<>ally t he sccto i i n q u e s t ion an d f i n d s n o n e w
d ialing i s c o m p le ted. I n t h e e v en t t h a t A goe s

i nputs f r o m t h e s w i t c h u n i t , t h e B O S p r o g i a m
on-hook before d i a l ing i s com p leted, the m a t ch ­

once again looks for a message to be used in lieui ng of A w i t h t he VJ B a t t h e b <)ginning o f t h e
of a new input, fvom thc switch unit. Aftci check­PV!12 sequence woiild ca»s<.;< m;itch to occui . Thc

pvogvam w i l l , i n t h i s c ; )sc, c le)) i the CS i e c ovd i ng the fl ash l i n <. ; ind f i n d ing i t e m p t y ( w e a v c
assuming that there is no othcvactivity in theof' this ca l l i f t c i ' r e l e is ing t h e eissigncd cqu !p­

m«nt ; ind send a mess;igc to cle-) v thc co) respond­ s ystem), t h e B O S r ou t i n e l o ok s a t t he t o- b c ­

ing t ime slot in t h « s w i t .ch stove. m at<.hed wait ing l inc ( w or d 1 :)) in the SU = x 3 2
a rea (sec F ig . 8) i n t h c CS , zero chccl s the l i s t ,

3.28 As des c i ' ibcd cavl iev, whe'n dial ing is com­ «nd puts the numbcv found there (if «ny, and in

p leted the di«led number is gated f r o m this c; ise there w i l l b e ) i n t he 5 I B . T h c t o - be­
digit-data contvol to the CO ( low order 12 bits) m;itched wo)'d is then cle i red.
in binary coded decimal (B CD ) f o r m , ic , four b i t s
p«r digi t . 'I'he pvogi ;im must t ) «nslate o) conv<.rt * A l ong w i t h t h e d i a led nu mber t o be m a t ched,
this in f orm i t ion i n t o a n 8 - b i t b i n ar y < q u ipmcnt thc CS address of thc time slot vcqucsting the

oi scan point n u m ber so tha t i t m a y b<. used fo i match, th<. time slot number, and thc identity

m itching by i ce»!ding it in the B avea of the b its ave wr i t ten in the to -bc-matchcd wa i t ing l i s t
t ime slot («ssuming tha t ano ther extension num­ ;irea o f t h e C S . T h e id e n t i t y hi t s s p e c i f y t he
b er w« s d ia l e d ) . Co n sequent ly , t h e pvo g r « m reason for this entry.
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3.30 The program sets the MRF «qual to one rupted ringing has not yet been sent to the switch
and reserves the data transmitter so that unit.) An AND command marks bits 3 ar.d 4 of

i t may be used for t h i s new i n pu t w hen the busy C4 equal to 00 to define B as an extension. Th»
test result is obtained. The identity bits arc re­ p rogi am then advances to BOS fo r t h e n ex t
trieved from the to-bc-matched list and the IB is switch un i t . System scan cont inues unt i l the p ro­
coded in accordance with these bits to indicate gram returns to BOS for this switch unit.
that an extension busy test is to be performed.*

3.33 At t h i s point it might be well to review the
3.31 Th e pr o g r am n ow b eg ins SS. SS at tempts c vciits tha t h ; ivc t a ken p l ace as t h i s c a l l

to match the dialed number (in thc <IB) progressed to the r ing ing state. An ofl ' -hook ovig­
w ith thc A a n d , 'o r B a r e a o f e ach t i m e s lo t d e ­ i nation w h ic h h a s c om e i n t o t h e s y s tem v i a a
pending on the PM f o un d i n e,<ch.< If th e ca l l ed switch unit message has been recognized by the
< 'xtension is no t f o u n d a n y wh< r< in th e sy s tem, p iogram con t r o l . T h e p i o g vam se lected an i d l e
t lic l ' IRF w i l l r e m a in onc , ind icat i ng ;<n id le ex­ interval of tim«and set up a temporary record
tension. The FOS io u t ine w i l l c heck the MB, t h c i n the CS to handle al l fuvthcr act ivity of t h i s
I B, and t h e M R F . F in d in g t h a t t h c r e a son f o v c all. Dia l t one was given to the oi ig inat ing par t y
t hc match was an ex tension busy test , I .OS w i l l a nd P I '12 w is sc t u p t o w ; <i t f o r d i a l i n g t o b e
return to the to-b«-matched list and i »cover thc c ompleted. L p o n co m p l e t ion o f d ia l i n g , d i g i t
CS address and t ime slot numbe< of the busy a nd data con t ro l p r esented th e d i a led d i g i t s t o
testing time slot. t he progr ;<m contvo l a t i t s re q uest an d i t w < s

< 1«tci mined th ;<t a v a l i d < xten»ion nu m ber h a d
3.32 Af t cv i n s u r i ng th i t no o th«v act ion except been dialed. The program then proceeded to t <ke

b usy test, was per fo i m«d by t h e SS . P M ' > t h< cal l t o P I I 4 t o a w a i t t h c c o m p l e t ion o f t h e
i s wvit t«n in th<'. fiist w o i d ( C l ) o f t h c t i m e s l o t b usy test. on the ca l led pa r ty . A t t h c «n d o f t h c
and t h e <t t « n d an t a i ' «.;< of ' t h e t i m e s l o t i» busy test sc;in, the system h;<vin« found t h<' ex­
check< d. Since no ; <t t<.ncl;int is on t ,hc c;<11, thi» t ension t o b«. i d le , h ;<s sent ; < m essage t o t h e
area wi l l bc empty . Th e A a n d B p « v t ics avc ve­ s witch uni t t o conn«ct the ca l l ing pa r t y t o r i n g ­
t ricvcd f r o m t h e b usy t e s t ing t i m e s l o t ; <nd a n Iv<«k and th» c;<lied pai ty to i i n g ing.
LDT command sends a, m«ssagc to the switch
unit, causing A t o b c c onnected to v ingback an<I 3.34 Th c pr e c eding d iscussion w <» fuin i shcd to
B t o con t i n u ous r ing i ng . T hc i ing i n g cod e c on»olid;<te th e d « t a i l s t h a t ha v e be e n
( 111111) is w i i t t e n i n w o r d C 3 o f t h e C S t i m e giv«n and «mphasizc again th» vole of the s tovc<1
s lot (b i t s 11 t o 1 ( i ) , an d t h c p i c kup g r oup code pi ogi am in cxc«ut ing the prop«i sequences of in ­
i s put i n C 4 o f t h« CS t i m e s lo t ( b i t s 7 t o 1 1 ) .

structions in vespon»<.' to m«ssag«s icceived fi'om
Bits 7, 8, 0, and 10 in CS ;<rc made zero, cle;<ring th< swi tch u n i t,. U'c sh;<11 now proc«cd to I ' ~ I ; i ,
a time< and a lso mar l ' ing a m e ssage sent ( V I S ) th< iinging state of t hc c ;<11.
bit equal t o z » i 'o . ( i%IS »qual» zero m c ;<ns th '<t
< ilthough a m essage to conn< ct cont inuous i i n g ­
i ng has been sent, the message to connect i n t c i ­ B. Ringing

3.35 As sum i ng n o nc w inpu t s t o t h c sy s t « m,
I dentity b i t cond i t i ons are as fo l l ows : t hc pvogi am takes most l y " n o ; <c t ion" o i

000
m aintenance p a th s un t i l i t ;<g a i n b e g in s S S .L 'xtcnsion I ' usy Test
'Vhen the program con t io l s<»s PM:> in this t ime

010 F xtcnsion B usy T es t w i t h A t t e n d ­
s lot, i t c h « c l ' s t h e < I R F . S i nc e t h eve w « i«. noant Off- I I ool.

1XX
actions to bc t ,<kcn, th<. m <tch flop w i l l b e ze ro .

<AIultiple <Night Sevvic<. Number
The prog iam now b eg ins to t im e th e con t i nuous

B usy Test or B usy V e r i f y
001

i i n«ing being;<pplied to the c;<lied party. Th» I I S
Tie Trunk Busy Test

bit and the vinging code bits av«. ch«ck«d to in­
011 Tie Tvunk Busy Test Attendant

s ur« th i t t h i s t i m i n g f u n c t ion i s a l l t h ;<t i s i « ­
Off-Iiook

q uiied. Since the I I S b i t i s zevo, a t im<.v wi l l b<
P M4, fo i e x a m p le , does not a t t e mpt a m a t c h inciemcnted e;<ch scan un t i l c o n t i n uous r i n g ing
w ith t h e B are a s i n c e t h i s w o u l d a u t o m a t i ­ has been o n f or 2 sec o n ds . %t hen '~ s«< ond»
cally i 'eturn a, false busy. e l;<ps«. the prog iam w i l l v equest thc d a t a t i a n s ­
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mittcr. I f successful, the %IS bit wil l be mavked DISCONNECTION
one and thc t imer wi l l bc cleared (C3, bits 8 to

3.38 As suming th'it the A party ov "source" is
10). In our case, both thc A ; i n d 8 p a r t ies in­

the fivst to go on-hook (di ff 'cps slightly
volved in t,his r inging t im< slot avc extensions.

fiom Fig. 17), BOS wi l l p lace this message in
In o>'dcv to determine thc proper mcssag» to be

the l'IB (when it t imes out of the flash l ine) in
sent to th e sw i tch u n i t , t h<. d<'.f>nitions of t h e A

livep" vi t ion fo r t h<. SS is i t d i d f o r t h e o ff ' -hook
and 8 pai ties;ire checked. Thc confevence bits

messages. If thc P> party went on-hook first, the
i n the t ime s lo t i v c ; < iso examined to i nsure tha t

p iogvam would i n te>ch;inge th< vole of A a n d 8
this t in>c slot is not p ; i>t o f « .o n f c>'ence. Having

when the match 8 occurred on SS, and th» A on­
dctc>mined the pvopcv message, this message is

h<iok pi ogi am would be appl icablc to 8 's on-hook.
sent to thc swit,ch unit , c <using A to he connect»d 6 hen PII7 is encountevcd by SS, thc .'<IRF again
t o vingback an d 8 t o in t c v i up tcd r i n g i ng . T h »

indicates t ha t a m ; < tch i s > e qu i>cd. KVh< n thc
p rogram g oes t o i < C I I A X C L sub v o u t ine t h a t

m atch on A i s o b t ' i i ncd, the A ;i >ca o f t h c t i m e
updates th< standby CS's duplic;itc >ccovd of the slot (C2, bits 1 to fI) ;>nd the definition of A (C4,
c al l ; i n d a d v ; inccs to t , h« n <'xt t i m e s l o t . U ' h en h its 1 and 2 ) ; i i c c l c i<>< d. A zevo ch< ck is made
thc c ' i l l i s > n s ivcvcd, the scannev a t t h<' s iv i tch

on the at t end <nt '<>'«' ., ind t h c p >og i ; im , f i n d i ng
u nit w i l l r <cognize the ch inge in the s t ' i t c o f t h e

thi» empty , d o te>mines th i t V i i s a n e x t e n s ion
8 sc;in l i<>int, thc o fl ' -hook s ign i l const i t u t ing a

; ind moves it to th» A ; >i ca <if the t ime sl<it. P I I 9
new input t o t h c sy s tem. Th c p r ocessing o f t ,h is i s t,hcn w> ittcn in C l o f t h <. t im< slot an d ; i m e s­
n < w off'-hook s igna l w i l l p v oce<'.d in < xactly t h e s age is sent t o c l c <>' the t i l l . ing c o nnect ion a t
s <mc way i<s fov t h e o f f - hook o i i g i n a t ion u n t i l t hc swi tch un i t .
th<. SS m;itches the new m< ssag<> in the <IP> with
the A and 'o> P> a>c;i of c;<ch time slot,. 3.39 P !<I ! ) is < sscntial l y ; < t i m i n g ' st i tc f ov t h c

c><11 wh>ch on si>bscqllcnt SS» w>11 inc>'c­
3.36 9 ' hc n t h c p vogvan> examines the t ime s lot m cnt ; i t im c i ivh i l c w ; <i t ing f o r t h c i em i i i n i ng

c ontaining t h i s c a l l , P M ' > w i l l b c f o u n d . party to go on-hook o> flash his switchhook to
( )f cou>'s« th<' li>'og>';im h is been f ind ing P hla on vet>'ievc dial tone.
e ach scan b e f<iie t h e c a l l w ; <s answer< d. Th i s
t ime, howcvc>', the MR F i v i l l b c s c t t o o n <. bc­ 3.40 Si nc e thc vest of the sc inn ing l ivoccss con­
c <use of' the n<.iv inpu t t < i the sy st< m ( t h c o f f ­ t,inues i s b e f o >c, i v<. sh;<11 concern ou>'­
h ook n>css'ige). Thc P>,<>c;i of th is t ime s lo t v i l l s < lv< s only with thc SS invo lved in h ; ind l ing t h i s

m atch iv i th t h » n u mb<.i in th c I I B . T h c I I R F is < ill. I f t h < A l i a>'ty of I ' l l ' ,) t ' ikcs no i c t ion w i t h ­

>'csct t,o ze>'o, ind t h e p i o g i ;<n> intci >og;it< s thc in a 2;i-so< ond timing i n t c i v i l , ; < message iv i l l be

I B to d c t<.>min< th<. rc;<son fo>' th» m '<tch. A n s< nt to t h c s i v i t c h u n i t t o con n< ct t h i » p ;>>'ty
'>' ton< . I'112;>A wil l t h<.n bc r<.co> dcd inoA'-hook ;<t t h i s I>oint. c'<n only b< i n ;i n s w<.v to to >'cord<.

> inging, so th<. 1»og> am cl<;irs the > inging < od«, thc t ime slot to id<.ntify t h i s f ast busy tone st, <te.

th<. iinging g >oui> cod<. (pi<k»li gvoup) , ; i n d t h e
3.41 Ho ~v< v< >, in oui <;<sc,;<ssu>nc th it the s<.c­

timer in thc t im<. slot,.Thc li>og>;<m ch<.cl's 3- i>nd
ond on-hool. occu>s iv i th in t h i s 2 : i -second

4-way conference bi ts, v< >ifics th ii t A ind 8 ;ivc
int<'>v <1. Since BOS h;is placed this on-hook mcs­

extensions, and iv> it< s I'>i17 (a t i l l . ing st ; i t,c Iivo­ s iig<. in the M B , ; > m i tch on A w i l l o c cu r d u v ing
g ress m i> k). A m< ssi<gc is s<.nt to th«sw i tch un i t , t,hc SS ivhcn I '1>l!) is cncountcv»d. ' I'hc piogvam
causing A to bc disconnected f> om vingback and w il l th<'n, af tev dctc>min ing t,h <t th» A p ; i >ty i s
8 f>'om ving ing and A t o b c c o n nected to 8 f o > ' , in <.xtcnsion, c le;i> the A ;i v <'a of t h e t i m e s l o t .
t <11'ing. As a f i na l s t e p i n t h <' .te>'minii t ion o f t , h i s c >11

the p>og> <m t>';insfe>s <ont>ol t o a su b >'out ine
3 .37 S S , I ; OS , i n d BOS pvogi 'ams iv i l l cont inue (c;ill< d XN~) <vhich pi ne< cdsto clc ii t h e f o u r

s imult ineous p>ocessing of o t he r c a l l s i n sequenf.i;il wo i ds o f s t o i ; ig<. assign< d to h i<ndl~
a simi la> ivay. 6 'h< n eithc> p ir t y h angs up, BOS t his cal l ( t h c CS t im e s lo t ) . t .hus v< le ising i t f o >
w il l >iccognize th < o n -hook m e ssage <n d a f t <.v u se by ; i n o th<.> c;<11. In th» C S p c>' siv i tch u n i t
dctc>mining t ha t t h c o n - h ook i » n o t p ; <r t o f ;i s upplcmenta>y i n fo> m;it ion, i b i t kn o w n a s t h c
f lash. as p>evioiisly d i sc> ihcd. iv i l l b<.gin the d is­ t ime slot ve lc ; ised bi t i s m ad e <.qual to <ine and
connection pi occss. ;i mess;igc is sent to clcav the corresponding time

Page 15



SECTION 240-109-101

s lot in the svvitch un it . Th « C H A <X(:K subvout inc p i'ogiam s h o u l d p e v f o im , b u t a l s o w h e n t h e s«

s then used by the progvam to br ing the dupli­ functions should be pei formed. A set of call pvo­
cate vecord of thc CS time slot in the off-l in«CS cessing sequence chavts, moi e commonly i «fcr i ed

up to date and th< SS is continued. The system to as f low chavts, have been p i o d uced ; <nd used
has, at this point, completely tci minated this call. fov the actual writing of thc program. These
All equipment used fov th is cal l has been re­ chavts display the logical sequence of cv«nts th;it
l eased and al l t « m l iorai y i ecovds of t h e ca l l thc pvogi am must pc i form fo i a p a i ' t i cu l ; iv stat<
have been destroyed. of the call . The f ollowing pai;<g'iaphs dcscvib«.

the us«of these flov, chavt» and thciv symbolic

<lot,'<t.loil.
4. CALLS WHICH INVOLVE THE ATTENDANT

BEGINNING OF SECTOR ATTENDANT PROCEDURE
SEQUENCE CHART REQUIREMENTS

4.01 I nco m i n g a t t e n dan t m c ssi<g«s, g«n<i;<t«d
5.02 A f lo <v c h a r t s h o u ld n o t . be t oo d e t i < iledvia the attendant console,;<v< handled by

sin< « intricat«d«tails may always b«ob­the BO S p i o»vam i n a !n an n < v w h i«h v a i i<.s
t <ined, i vh<.n n«««s»;<i y, f i o<n i h«. c om i i l< telyslightly f i om th< 1» occdui «. dcs«i ib< d pi cviou»ly.

This vai iat ion t ;<1'«s pl;<cc only when an a t t end­ coded pi 'ogi am. Bi i«i » tat< ments should b« u »«d
t o < xpvcss the n i a in l o g i ca l f u n c t ion t o b c p c v ­a nt i s a l v cady o f f - hook o n i «;i l l ;<n d t h <t < t ­
foi m< d. The in;ii» d««i»ion points, ~vh«< « the pi o­tcndant, gcnev;it«»;in incoming m«»s;<g«by tak ing

some fu r t h« i a c t i on . AVh«n <n ; <t tcnd; int i s o f i ' ­ g i;<m m;<y f o l l o<v on« p a t h oi ;< n o t hei , »h ou ld
b»»ho<vn ivith c ia< ity. A sy»t< m of symbo l ic no­hook on a ca.ll , the c;<ll stove (CS) a d d r c »» ; i n<i
t;it ion, difl 'c icnt f i o m t ha t us<.d in the actu;<1 cod­t im«s lo t n u m b«i o f t h e t im<. slot in w h ich sh« i»
i ng of th < p i o«i «m, ha» b«en devis«d to c l ear l yoff-hook is 1'«pt i n i< word o f » t o i ' ;<«« in th<. CS
ident,ify the b«ginning of th< pi ogre»» m;<i k ( k'.'<I)pev switch uni t supp l«mentary i n f<» m <tion. Th<
»equ<'nc«. This notation al low» easy i «cognitionbeginning of s«ctov ( I )OS) p i o gv; im, upor» <.c«ipt
o f cnt i ; i n«es ;<nd ex it» i n to an d ou t o f t h e n o <­o f an i n c om i n g ; i t t c n d ;<nt m<.»sag<, check~ th i»
mal flow o f i n f o> mation. Fov < isy i <.f<.rene« th<.wovd of s to i ' igc to d< t<.vmin« th <t »he i» ' i l i '< ady
pi ogi;<m flo<v < h <it symbols t h ;<t w« i e ; <dopt«doff-hook. I f t h i s i» the case, instead of p l ; ic ing th«
;<nd th«ii «x l i l anat i on ; i v« inc luded as F ig . 2(1.me»»;igc in the m<.»s;<g«buf f « ( 1<IPI) in 1»«p;<ia­

tion for th«scctov scan (SS), this time slot is im­
mediately addi«»»«d i<nd the v< quii«d ;<«t,ion i» EXAMPLE AND DESCRIPTION
t aken by t h<. 1»ogvam. Upon compl< tion of t h i »
action, the p r og< i<ni i «tui ns to t h e B O S , c l e;<is 5 .03 L et u» ; <»sum«. th;it «xt<n»ion A i » t a l k i n g

the MB, and then stai ts the SS. t o cxten»ion Pi i ind wc <vould l i l ' e to k n ow
<vh it w i l l h a p pen « h « n c i t h «i ' A o v B t ; i k « » ; <n

ATTENDANT-INVOLVED CALL <«tion»uch ;<s fla»hing h i » » vvi tchhool' o i g <>ing
on-hook. U'c n«cd to knovv on< mor« fact. That,

4.02 T o i l lus t i ' i<tc th<. m;<in vaviations f i om t h c i», which I 'Xl i «pi <»«nts th« ta l k ing sta te. A» de­
b asic «x t «n»ion-to-<.xtcnsion ca l l , w h ic h sciib«d e <i l i« i i n t h i» » c « t i~~n,;<n «xtcnsion-to­

are descr ibed i n 1 . 01, i<n cxam pl<. is p i o v i ded . «xt< nsion cal l w i t h n o < t t « r idant w i l l p i ' occ< d to
This exampl<. is pi«»< nted <» <»«ries of special ly P%17 fov the t ;<ll. ing < onnc<'ti<>n. Th« f low «havt
marked f low c ha i ts f i o m t h e I ' F Gen e ral F l o <e f oi' P ! i17 i s i n c l u ded a s F i g . 2 7 A ii n d P > a n d
on atf.cndant cal l p r ocessing., Fig. 18 th rough 2 ' i . »hould b« ic f«i r«d to f 'oi t he f o l l o w i ng «x i<mi>le.
T his cal l i s a lso usefu l as an i n t voduct ion to t h «
use of th«sc gen«ia l f low chavt». 5.04 Th e b e g inn ing of t he P !<I sequ«ncc may be

f ound on F ig . 27A, as desciibed by t he
5. FLOW CHART SYMBOLS AND THEIR USE pvogiam flow ch <i t symbols of F i g . 26. The con­

f igui ation o f t h c t i m e s lo t a ss igned to t h i s c a l l
GENERAL i s shown in t h e u pper i i gh t h a n d covncr o f F i g .
5.01 P vog v a mmi ng o f Y o. 10 1 E S S ca l l pr o­ 7A. KVhen Pi<17 is encountered during the sector

c es»ing, du<. to the size and complex i ty o f scan (SS), the s«qucnc«of «vents shown in
the i 'equired pvogvam, could no t b<. under taken F ig. 27A and B w i l l b e g in . I f a m a t c h i s no t r e ­
unti l i t became clc <r not only w hat f u n c t i ons the quired by this pavticular SS, the program wi l l
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immediately advance to the next t ime s lot, as sequence. We need only to t r ansfer to t hat se­
shown by the first binary decision symbol which quence to accomplish our goal. This is shown by
checks the match required fl ip-flop (MII'iF). I f a thc exit symbol, which t r ansfers to GC114 on
match is required, we must match both the A and Fig. 27B, coordinates G3.
B parties of th is cal l w i th the contents of t h e
message buffer (MB) t o d etermine i f the mes­ 5.06 G C 114 is seen to send the required mes­
sage is associated with t h is ca l l . I f t h ey bo th s age befoi e advancing to the next t i m e
mismatch, we will again advance to the next time slot. At this point, the program has done all that
slot. This is the straight through or normal path it could in response to the incoming message, ie,
to b» followed while A and B are conversing. If obtain a match with the A party and determine
the B party takes some action, a match wil l be the reason for that match. With this knowledge,
required and obtained on some subsequent SS. the program was able to select an idle digit trunk
This match wil l cause a transfer to RA115 which and dial d igi t receiver and supply d ia l t one to
v ill c;iuse A and B t o b e i n terchanged in the the calling party. Having done this, the SS may
call store (CS) t ime slot. Since B is now in the now be continued and so the logical sequence of
A area, we may use the same program that was events is terminated with an ADV command.
written for the match on A and so we return to
RA55 at coordinates C-4.

6, D ETAILED CALL PROCESSING PROGRAMS
5 .05 F o l l owing thc match on the A p a th t h e

GENERAL
program must next determine the reason

for thc match. This is shown by the mu l t ip le­ 6.01 The following paragraphs have been ap­
decision symbol which displays the five possible pended for those who are interested in
results foi' this p;irt icular state of the cal l . examining port ions of the cal l p rocessing pro­

gram in minute detail.Note: Thc 1VIRF is first set to zero because
wc obtained i match dur ing the SS. If t h i s
wcie done after the decision, it would have 6.02 As these examples duplicate portions of

to be written in each of the five possible the program listing (PR, which is the cod­

results. ing as pr inted by the assembler), a shor t ex ­
planation of the listing format is included at the

A ssuming tha t t h e A par t y h a s f l a shed h i s beginning of the first example.
switchhook, the program selects the flash path
and determines next that A is an extension. Since 6.03 The first example to be analyzed is a re­
a flash f rom a n e x t ension in PM 7 i s t o b e i n t e r ­ p roduct ion o f a n ac t u a l s u b r o u t ine p r o ­
preted as a request for dial tone, we must selccL gram used in the No. 101 ESS, namely, SUBE.
;in idle digit t runk and dialed digit receiver (sce This subroutine selects an idle t ime slot. A gen­
Fig. 28 for status bits). The digit t runk connec­ eral description of the program's function and
tion wil l a l low dial tone to be supplied to thc A a detailed account of its manner of execution is
party when the connect ion is m; idc at th e sw i t ch pi ovided.
unit via an outgoing message. At the control unit
th» selected digit trunk is connected to the as­ 6.04 The second cxamplc is a much larger sec­
signed dialed digi t r eceiver by th e subroutine tion of thc program extending from pro­
which selected the idle equipment. Returning to gress mark 2 (PM2, the dial tone progress mark)
' .he main program at RA 118, the PM m ust be to awaiting completion of outpulsing (PM15C8)
changed to represent the new dialing state of the on a compressed number dialed call . Th is ex­
call and is, ther»fore, updated to PM10. The mes­ ample is keyed by location numbers to the coded
sage sent (MS) bi t i s set to one. This indicates program but is not an exact copy of the PR.
to PM10 that a m»ssage has been sent to connect
A to the digit t runk. I t now remains to actually 6.05 The third example goes through the fine
send this message before advancing to the next grain detail of several of the commands
t im< slot . I I o w cver , we r ea l ize t ha t t h i s t y p e o f in the beginning of sector ( BOS) p rogram by
n i»ssagc fol lowed by an advance (ADV) c om­ clock phases in an efl'ort to i elate program oper­
m;ind is performed elsewhere in another logical ation to function of the logic circuits.
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DETAILED DESCRIPTION OF IDLE TIME SLOT (5) TA
SELECTION SUBROUTINE Transf»< allowed bit . The machine wi l l
A. General g ive 'in alarm i f t r ansf»i i s made to a word

which has no TA bit .6.06 The subroutine SUBE, which selects an
idle time slot, was chosen for this firs d»­ (6) ALTER NO

tailed description. Numbe< of IBEI cavd image location in
6.07 As the reproduction of the PR must be "cvunch" d»cl. used in computev assembly pro­

und»<'stood, th e f ollowing paragraphs g<am. This number may bc ignored fov pro­

briefly < evi»w the l i s t ing f o rmat an d d i scuss gram read ing I>uvposes.
i tems in i t wh ich are un ique* to the iVo. 101 ESS. (7) IXSTRIi O'TION

B. Analysis of Detail Program Listings This co lun<n con ta ins l o c a t ion s y m b o ls ,

Detail Program Sheet Format the mn»<nonic comm;<n<l,;<nd cevtain add<'»ss­
i n« in fo> m«Lion. I ' o i » x ;<ml>1», th» f o l l o w i ng

6.08 F i g. 29 A an d B a i e »x ;< mp l<.s of a c t u a l inst< uction is f o und a t l o c ;<tion 11026:
program s h e e ts . T he co lu m n h< . adings

have thc f o l l ow ing m ean ings : A T185 2BT AT 137

(1) FLAGS A T185 is t h » » n t v ;<nc< symbol fo i t h i s p ar t o f
P rog< ams are assembled on l a< ge dig i ta l th» progv<im. 2P>T is a c o n d i t i ona l t < '«nsfev,

computers. A number of g<ound rules a<»»s­ K-typ» comman<l. AT187 is th» mn»nionic sym­
tablished in the comput»v befov» it is given the b ol fo< the en t r ance i n to an o th»v p ;« t o t ' t h »

,job of assembling a progvam. If ;< pvogvamm»i pvogi;<m that t h e c a l l p r o c»ssoi i v i l l t < ;<nsf»<
violates one of these < ules in the information to if the 2BT condit ion is s«tisfied. Se» loca­
fed to the computer , t< s ingle 1<.tt»v symbol i s tion 11084. I f the condi t ion is not s i t isfiied, th<,
printed in t h e F L A GS co lumn by t h » com­ n»xt sequ»nt ia l i n s t r u c t ion w i l l b e e x » cu t»d.
puter to alert the progvamm»v to thc c«ov. If In ouv example, this would b« the command
the evrov is of no conscqucnc», thc progvammev CGT CBXCQ;<t location 11026 B.
may decide to l eave i t i n . ( O n s om e p i ogram T he conf<gu<'ation of AN D a n d L O R c o m m an d
sheets, thc column headed FLAGS m;<y contain i dd<»ss hits wou l d ; i l s o b» f o un d i n t h i s c o l ­
thc TTY location of the word and th» actual umn (th»ve av» none in this example). Tl<ey
FLAG wil l be printed in the fav right column.) m'<y be shown hev» in octal ov bin;«y fo< ni. In
(2) LOC «ithev fo< m, th<' 1< ft z»< os m;iy ov may n<it he

This is the octal location (addv»ss) of the pvinted but must ;ilw;<ys b». assumed as

word in th» program store (PS). A capital B p<'»sent,.

to the r i gh t o f t h i s n u m ber i n d i cat»s the s»c­ This column a lso cont; i ins c»<'tain comput»i i » ­
ond half of a K-typ» word. s tvuctions <equiv»d in siss»n<bling the p iog« i m .
(3) OP Fov example, the symbol CU R w o u l d i n d i ca t»

The octal representation of th». 5-bit opev­
"ins»vtion of NAP* con mand not v»quiv»d

ation code of t h » J o r K w o rd < t t h e l o ca t ion aft»v r ea d c o m m a n d. " A st »< isks i n d i»at»

given in (2) above. comm<.nt l in<..

(4) ADDR The NQP comm ind is f requently insert»»i hy

Thc octal r»pvesentation of the address
the machin» t o a d v ance th» p i o g v ;im sc<iu<.n­

p art o f < c o m m a nd , 2 o c ta l d i g i t s ( 5 b i n a r y t ially when th» pv<.c»ding command is a K- t y pe
w ord i n t h » fi i vst h a l f o f a loc a t ion an d t heb its) fov a K c o m m a nd , o r 5 o < 6 oc ta l d i g i t s

f or a J c o m m a nd . I n t h <. case of J c o m m a n d following command is a J - t ype word . I t a l so is
us»d after a vead command to ensure that ad»­t ransfers, t h e o c t a l n um b » v i s t h » t i a n s f e r

location. q uate t ime i s a l l ow< d fov th» ca l l s t o i c ( C S )
wl'lt» cvcle.

' The No. 101 ESS assembl»< is a modification
of the s t andard Fo< tran A ssembly P r ogram T he NOP is ' i no ope<'ation command and w i l l ,
(FAP). th»v»for», b» ignorerl th roughout t h i s d i scussion.
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(8) CO3f MENTS program. These symbols represent computer op­
erations that were performed in assembling theColumns used by p rogrammer to i nsert
program. They can usually be identified by theclat ifying statements and remarks.
lack of a l o cat ion numbev. The symbol CAR,
mentioned earlier, is a pseudo operation that toldSymbol Index
thc computer to skip a i%OP- command. Blank

6.09 A sy m b ol index will be found at the back lines in the pvogram used to separate sections
of «ach PR. There also may be an EQU or of the program are inserted by a pseudo oper­

equ;ils tahle. The symbol index lists the location ation. Although of great value to the program­
of all thc symbols in the associated block of pro­ mer, pseudo operations can be largely ignored
gvam, thc symbol itself, and al l of the locations when following operations through the program.
of commands that transfer to the symbol loca­
t ion. Thc EQU table l ists di f f e ren symbols with C. Introduction to the Subroutine
i d en ti ca 1 mean i ngs.

6.14 The subroutine is a method of program­
6.10 The same symbols referred to above will ming that al lows mult iple use of the same

b« found indexed in the associated pro­ sequence. When a logical sequence or function is
gram flow charts. These entrance symbols are a required i epeatedly throughout a progi am, it is
convenient kcy to various sections of the detail desirable to write this sequence only once a,nd
pvogiam. By locating an entrance symbol (or use it as many t imes as necessary, thus conserv­
sub!.outin! symbol) on th e flow char t i mmedi­ ing memory al lotment and avoiding duplication
at«ly preceding a section of thc program one de­ o f effor t . T h i s m u l t i p l e usc o f a s i n g l e r o u t i n e
s ii«s to l ook ' .it and t hen by l o ca t ing the symbo l pvcscnts the problem of remembering the ad­
in th«d«tai led progr;im index, i t i s possible to dress in the main routine from which we came so
h !! omc quickly o r i en t«d in the p r og r am . that upon completion of thc subroutine we may

r etuin t o t h i s ; i d d r css, i f i t i s d e s i red t o d o s o ,
Macros and resume the sequential execution of thc main

sequence. This is exactly analogous to a vcader6.11 So me p iogr ; immcrs prefer to g roup f re ­
i«turning to a scntenc«aftcvrefcrring to a foot­quently used sei ics of commands under a
note. In th is c ; ise, oui r eader h ; is made a menta ls ingl! sy m bol , when assembl ing the pvogvam, to
note of his return sentence. For a subvoutine, we

s;ivc time and effort and impvove the accuracy
must store the rctuvn address at a place whcieo f l i v ogv ! m w vi t i n g . T h is sy m b o l , called a
it is readily av;iilable for examination.MACRO, is recognized by the digi tal computer

; !ss! mbh i w h ich t hen i nserts the r equ i red s«r ies
of commands into the p rogram automatically. D. General Description of SUSE

AIACRO symbols ( t h «vc av« m a ny ) a r e m ade up 6.15 Af ter stoiing the return addvess, the CS
and assigned by the pvogvammci. The particular address and time slot number of thc high­
symbol used and its expansion into program com­ est numbered time slot assign«d to the sector
m;!nds can usu;illy be found under the term currently being processed arc placed in their re­
" l!IACRO" a t t h e b e g i nn ing o f a b lo c k o f pr o ­ spective registers. This i n f o r m a t ion i s l ocated in
g i;!m. This s«rves to ident i f y t h e symbol when i t the per switch unit information of the PS. EIav­
i s encountcvcd 1;!tei i n t h e p v og ram . i ng done t h i s , t h e p r o g vam b « g ins t o e x a m i n e

thc first word of e;ich time slot in the sector un­
6.12 T h e '! b o ve i s a n e x p l a n a t i on o f t h c si m ­

t il an idle t ime slot is found.
I ilest f o i m of ;i M A CR O. U nde r t he

AIACRO conc«pt, consid«rably more complex pro­ 6.16 W h en a n i d l e t i m e s l o t i s f o u n d , i check
gi amming, beyond t h e scope o f t h i s d i s cussioi i , must be made to d«tevminc that a failure
is 1 ioss i b 1 e. h as not occurvcd i n t h e s w i t c h u n i t t h a t w o u l d

d isable th is t im e s l o t . I f s u c h a f a i l u r e ha s oc ­
Pseudo Operations curred, the program marks this time slot busy

6.13 T hev e a v e m a n y t y pe s o f sy m bo l s t h a t so that it wi l l not be looked at again and contin­
may he found in the detail program that ues its search. If the t ime slot is usable, its ad­

do not req»ive analysis to be able to fo l low the dress is set in the call store address register
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(CA), and its number is set in the time slot num­ the ent i r e sectov i s b usy s o a s t o c x a m i n<! the
ber counter. The routine then returns to thc main straight through or sequential manncv of <!xecu­
sequence by adding one to the return address it tion.
was given and t r a ns fers cont ro l t o t ha t l o ca t ion .
If no idle t ime slot was available, the return ad­ 6.19 Si nc e t h e T I X com m ; <nd i s ; < cond i t . ional
dress itself would be used to rc-enter the main t vansf<.v comm;<nd, '< ti ;<nsfcv to symbol ic
sequence. location AT 130 w i l l occu i w h«n ' I ' IX i s executed

if the time slot numbcv bufI'c< content is gi«atcr
than t wo . E x ecu t ion ' <iso w i l l c ;<us<! the bufi '<'.<'E. Program Analysis
to be decrement«d by on<' so th;<t examin; i t ion of '

6.17 Ref er r i n g to F i g . 2 9A, i t c an bc scen tha t n time s lots w i l l c a use TI X t <> t i ;<nsf«i n m i n u s
t he first th ree instructions of SUBE ar e one t imes. Tv i<nsf«i i i ng to A T 13 0 c ;<us«s AD1 ­

c lear and gate commands (CGT). Thc f i rst two HCA to st<!p thc CA to the next t ime s lot address
ave used to temporarily stove the contents of the and the above l ivocess i» th» n i '«p«at<-d n t im» s.
CA and the t ime slot (TS) buyers i n t h e ca l l W hen the T I X c o m m ;<nd is ex«<.ut«<l foi th < n t l i
s tore bu f fe r (C B ) , i n pve p a i a t io n f o r w r i t i n g time (assuming t h « s c c to i i » busy) , t h<! piog«';ni
them into the stove. Thc th ird CGT causes the will step sequentiallyt <> loc <tion AT13" .
CA to address its 32-word block of supplemen­
tary information pertaining to this switch unit . 6.20 H avi n g f o un d a l l t i n i < s l ots o f t h c s< ctov
The return address, given to the subroutine, was t o bc b u sy , S I ' B E n iu s t n o w i « t u i n t o
left in the cal l stove output register (CO). Thc the main pvogvam with this infovmation. To do
WRT Cl s t o res this return address in the CS this, the system i »g is t c i s f i vs t m us t b c i « s t<»«d
m emory and the f o l lowing CGT and WR T C 4 to the st <te the< w«i c in upon ent i y. Thc oi ig in;<1
stores the contents of the CB in anothev CS CS address and t i m<! slot n u m be i « i < i « t v i cv» d
memory location. IIaving done this, the CA, TS, fvom the mcmovy loc'<tion whcv« they wc< « t«m­
CB, and CO registers arc now available fov fuv­ povaii ly s t o r ed. T h i s i s d one v i a t h » CG T c o n i ­
ther use. m;<nd at, location AT132, follow«d by a RED-C1.

Thc next CGT comm;<nd places this in f o i m '<t ion
6.18 In ovdci to start the scctov scan (SS) wc in the CB , a l l owing the R E D-Cl a t lo c a t ion

must now obtain the address of thc high­ AT146 to place the retuin «ddvcss in the CO.

est numbered time slot assigned to this scctoi. This;<ddvess veliics«nts the begi i in ing of th» t 'ai l ­
Since infovmation of this nature is frequently de­ u r«p <th in th e m;<in pvogv;<m;<nd when cont ro l
sired from the PS, anoth<.r subroutine (AA10) i s passed to th is loc <tion, inst« «I of t h i s l ocat ion
is called into play to p lace this in fovm <tion in p lus one, the busy sta tus wi ! 1 b«conveyed to t h c
the CO. Execution of the STA AT 129 and TRA m <in pvogi;<m. Al l t h a t <<.main» to be d o n « b e ­
A A10 commands causes subvout ine A A 1 0 t o b e fore passing cont ro l t o t h i s a»ldiess i» to restore
performed. Return ing to l ocat ion 1100~ (denoted the (.A an d T S b u H'ev. Thc t v o ( ' . (" I c o m n i <nds

symbolically as AT129), the information needed p r!ov to the GPA p e v f o i m t h i s f u n c t ion and t h e
to start the SS is placed in its i cspectivc icgisters GPA passes conti 'ol to t h « v c t u<n addi ess stored
b y the two CGT commands. Since the f i r s two in the CO.
t ime slots ( e igh t w o vds) o f e ve! y secto i ave r e ­
served for maintenance, they must be bypassed 6.21 A» st at e d c av l i ev, wh<n an i d l e t i m e s l o t
by call pvocessing. The AD1-HCA comm and adds is found, a chccl' must be made to dot«!'­
four (4 ) t o t h c CA an d m u st , t here for«, be given mine that a fa i l u re has not occurv«d in th« s w i t ch
twice to skip the ma in tenance t ime slots. Fo l l ow­ unit that w o u ld d i sable th is t ime s lot.. When th i s
ing thc execution of the AD1-HCA at symbolic " al l zc i os" c o nd i t ion i s d i scovered by t h e iVQT
location AT 130, th<! piogvam reads the f i rst woi d c ommand, t h e p i o g r a m b e g i n n ing « t sy m b o l i c
of the time slot into the CO where the VQT com­ l ocation A T 133 w i l l b e e x ecuted. A t t h i s p o i n t
mand checks it fov an "al l zeros" condition. This t l ie ;<ddicss of t h e i d l e t i m e s lo t i s t e m po!"<i'ily
conditional t ransfer ( t o A T 133) w i l l b e t ak«n s aved in the CB w h i l e t h « s u p p l ementary i n f o r ­
i f the " a l l ze ros" cond i t ion ex is ts ; o thc r w isc t h e mation (Fig. 8) for th is switch unit is being ad­
next sequential instruction (T IX ) w i l l b e per ­ dressed. The 15th bit of the ninth word of this
formed. Let us assume, fov bvcvity's sake, that i nfo!'mat ion, i f s c t t o o n e , i vil l m ean t h a t o n c ­
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half of the switch unit t ime slots are not usable. usable idle time slot. The purpose of this PM is
The 16th bit of this same word, when set to one, to prevent a re-examination of this t ime slot on
will tel l us that odd-numbcred time slots should some future request, thus reducing the t ime re­
not be selected. When set to zero, the evcn-num­ quired to find a usable t ime slot when one-half
bered time slots are not to be used. However, of the switch unit is not working. During the nor­
when bit 15 is a zero, al l i s wel l , and any id le mal call processing SS, this PM w i l l cause an
time slot may be selected. advance to the next time slot to be performed.

6.22 Th e 1BT command (at location 11022) ex­ ANALYSIS OF COMPRESSED NUMBER PROGRAM
a mines the 15th bit . When al l i s wel l i t

will step sequentially to A T 134 where the pro­ A. General

gram retrieves the return address, restores the 6.25 Th c f o l l owing example is a gu ide to the
idle time slot address to its respective registers, analysis of t h e cal l p r ocessing involved
and returns to the main program via the GPA when an extension dials a compressed number.
command, after adding one to the return address Included in this section of the program is dialing
in the CO. t ranslation, selection and seizure of a c ent ra l

office trunk, interrogation of the line information
6.23 Sh o u ld b it 15 be set to one, the 1BT com­ store (LIS) , loading of the data and digit store

mand wil l t r ansfer to symbolic location with the compressed number obtained from the
AT135 where bit 16 will then be examined by the LIS, and finally wr i t ing PM15C9 in the CS time
2BT command. Since this bit tells thc program to slot to await completion of outpulsing.
select an odd- or even-numbered time slot, the
program needs only to examine the low order bit 6.26 We suggest that the program flow charts
of the time slot number to determine if this id le be used with this analysis. The actual PRs
time slot is usable. The sequential path begin­ which are in any g i ven No. 101 ESS w i l l , o f
ning at location AT135 must, therefore, look for course, differ from this one due to improvements
an odd-numbcred time slot (s ince bit 16 is zero and changes and, thcrcforc, cannot be specifically
for this path), wh i le the sequence beginning at related to these detailed examples.
AT137 must look for an even-numbered time
slot. It should be noted that regardless of which

B. Example of a Compressed Number Call Sequencesequence is executed, if the time slot is usable,
the program wi l l r e t urn t o l ocat ion AT134 to 6.27 This example of a segment of the No. 101
successfully return to the main program. Addi­ ESS program assumes that an extension
t ional ly , r e g a r d l ess o f w hi c h s e q u ence i s e x ­ i n swi tch u n i t N o . ' I has d ia led compressed No .
ecuted, if the idle time slot is not usable, the pro­ 471, dialing is completed, and the CS scan has
gram will execute the sequence beginning at loca­ r eached the sector and t im e s lo t w h ere the ca l l ­
tion AT136. ing extension is located. The extension number

and t ime s lo t n u m ber b i t s w i l l b e i n d i c a ted by
6.24 T he A T 13 6 s e quence causes a PM t o be Xs where app l i cable as t hey p l a y n o s i g n i fi cant

written into the nonusable idle t ime slot part in thc cal led number t ranslation. The pro­
and then returns to the TIX command at loca­ gram wil l begin at PM2 — wait ing for comple­
tion AT131 to continue scanning the sector for a t ion of dial ing.

ROUTINE
LOCATION DESIG COMMAND COMMENTS

12615 TRPM2 RED C2 To see if the call ing party has taken any super­
visory action, such as going on-hook, getting the
calling party's (A ' s) equipment number (eight
bits) from the second word (C2) of the time
slot, as recorded in the call store (CS), and put­
t ing it into the cal l store output register (CO).

Page 21



SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

MET GC48 Compare (ie, match) the number in the message
bufYer (MB) w i t h t h e ca l l ing par ty 's number,
which is in the CO — the result assumed here is
that no match was made and thus the program
control proceeds to the next sequential instruc­
tion.

A s the above mismatch indicated that t h e A
party had taken no supervisory action, we pro­
ceed to see if thc A party has completed dialing
and if so what was dialed.

RA10 RED C3 We must fi rst obtain the digit receiver number
which A is using f rom the th ird word (C3) o f
the time slot record which is stored in the CS.
We put this d igi t receiver number (DGR) i n to
the CO.

RED DDR W e now match the DGR number of A w i t h t h e
DGR number, which has a complete dialed num­
b er in the d ig its completed register (DCR) i n
the digit control, and since wc get a match, we
t ransfer the b its f rom the DCR t o t h e CO i n
b inary coded decimal (BCD) fo rm.

12617 B 4BO GC49 The four-bits-not-zero command determines if
there is a digit in the low order position of the
CO, for i f t h e R E D D D R c o mmand had no t
found matching DGR numbers, zero would have
been returned to the CO. Thus, any BCD d ig i t
would have some ones in i t i f i t w ere a d ia led
number. Indeed here we find that the low order
four bits of the CO contain 0001 and so the four
bits are not all zero and we transfer to GC49.

12623 GC49 RED C4 The fourth word of thc time slot is brought into
the CO in order to examine the reroute (RR)
bit.

FIL RG70 The FIL comm and is used to extend the d is tance
which a short transfer command may go. It adds

five bits to the 5-bit transfer address, thus allow­

i ng t r an s fers w i t h i n t h e l o c a t ion r a nge o f 2 ' ~ .
See CD-1H049 for fur ther detail .

SHR 5 Move the RR bi t t o pos i t ion 2.

2BT RG70 Check RR bit (zero).

RED C2 Put A party in CO.

SHL 8 Move A to 8 HOB (h igh ordered bit) .

CGT CQXAS Store A in add-shift (AS) register.

12627 TSA GEO Store return address and obtain transfer ad­

dress.
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ROUTINE
LOCATION DESIG COMMAND COMMENTS

12613 GEO WRT TF1 Subroutine to check for presence of an entry in

WRT LF1
the automatic r e r oute l i s t (AR L ) . E x t ends
t hrough fo l lowing program up to , bu t no t i n ­
cluding, YN10.

12614 TRA GD46 Transfer to GD46 to check state of repair (SR)
register and ARL status.

12462 GD46 CGT CAXCB Stove CS address and time slot in call store buf­

CGT TSXCB fer (CB) to free call stole address (CA) and
time slot (TS) r e g isters.

CGT SUXCA 000000100000.
Address of swi tch uni t n umber t imes 32 tem­
porary storage areas (SU + X 32) in CS.

WRT C4 0001010110011000.
Address left in CO by TSA command. Store in
temporary storage, word 4.

RED MB Store VIB message (i f a ny) ' i n C S t emporary

WRT C1 storage, word 1, to f ree MB register.

CGT SRXCO Load CO with i n f o rmation on system state of
vepall'.

FIL GD24 Prepare for transfer to GD24 if required.

12466 1 BT GD24 Check state of repair bit of other CS. Transfer
if oft'-line call store (OSC) is out. (Assume OCS
OK.)

AD1 IICA 000000100100 Advance address
AD1 FICA 000000101000 1'eglstel' to
AD1 FURCA 000000101100 ARL area.

RED C2 000000101101.
A ddress of au tomat ic r e route l is t f u l l b i t i n C S .
Read into CO.

SIIL 1 Vlovc ARL ful l bi t to position 1.

1BT GD30 Check ARL fu l l bi t (assume zero).

12472 CLF GD22 Logic flop sct to one by routine. GEO to indicate
no reroute.

12475 GD22 CGT SUXCg 0000000000010000.

SEIL 5 0000001000000000.

0011100111000000.
0011101111000000.
The above assembles the SU X 32 + 924 supple­
mentary i n f o r m a t ion add ress of the OCS.

CGT CQXCA 0011101111X X.
Bits 1 through 6 are not gated to CA.
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ROUTINE
LOCATION DESIG COMMAND COMMENTS

AD1 FICA 0011110000X X.
AD1 FICA 0011110001X X.
AD1 HCA 0011110010X X.

Add 12 (4 — 4 — 4) to address.

RED C4 001111001011.
Add 8 to address.

12501B CGT CAXQCA Transfer address to OCA registcI.

12502 STA 1111 L oad TS counter with 15 counts for T I X C M D
CGT CQXTS (location 12516B).

FIL GD25 Load transfer buf f e (TB ) f o r possible transfer.

12504 CTF GD25 Test flop equals one (sct at GEO).

12586 GD25 FIL PASS 1 Load TB.

12586B CLF PASS 1 Logic flop equals one (set at GEO).

12505 Pass 1 AD 1 l3CA 001111001100.
Address of first reroute party in ARL. Add one
to this address on each TIX command. Pass one
routine determines if A party appears anywhere
in ARL in OCS.

CLR Co

CGT AASXC8 Return A party to 8 HOB of CO.

SHR 7 A party moved to bits 2 through 9.

CGT CQXMB Store A party in MB, bit 10 equals zero.

RED 9C Obtain reroute party f rom ARL. Address deter­
mined at location 12505. Add one on each TIX
command.

FIL GD84

LSH 16 Shift the contents of OCO to CO .

MET GD84 M atch A p a r t y s t o red in b i t s 2 t h r o ugh 9 o f M B
with bits 1 through 8 of CO, containing first or
succeeding part ies in A RL . A ssume mismatch.

12511B CLF GD85 Logic flop equals one (transfer).

12516 GD85 FIL Pass 1

12516B T IX P ass 1 Reduce the contents of TS by one and return
t o locat ion 12505. Repeat m a tch o n s econd an d
succeeding parties in ARL l ist. Assume mismatch
when contents of TS equals two (supplementary
information, word 29 checked for match); ad­
vance to next instruction.

A RT T F 1 Set previously — not in ARL.

12517B CLF GC147 Failed to locate in ARL.
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ROUTINE
I.OCATION DES IG COMMAND COMMENTS

12528 GC147 CGT SUXCA Address temporary storage area in CS to retrieve
stored information.

RED Cl Retrieve MB message (if any) .

TRA
01 I- *+ ] Naintenancc bypass; i gnore .
BSS 01

CGT CQXMB Transfer MB message back to MB.

RED C4 Retrieve program; store return address 0, 001,
010, 110, 011, 000 (12680H).

CGT CBXTS
Retrieve A party CS address and time slot.

CGT CBXCA

12580 CTF GC150 Test FF (TF ) equals one.

12581 GC150 GPA Return to l ocat ion 12680.

12630 TRA RG78 Transfer to RG78.

12668 RG78 TSA NN10 Transfer to NN10 to mark MSG (message, see
Fig. 9, word C8) sent bit equal to zero; return
address will bc at 12664.

08156 NN10 CGT CQXCB Store return address.

RED C8 Obtain C3 word containing MSG sent bit location.

AND 11111111101]1111. Mark MSG sent bi t equal to
zero.

WRT C8 Write C8 word back into CS.

CGT CBXC0 Retrieve return address 12664.

08] 61 GPA Return to 12664.

12664 GE18 TRA RG70 Transfer t o 12632.

]2682 RG70 RED C8 Put DGR number in CO.

RED DDR N atch RNB ( r eceiver number buffer ) w i t h 6
HOB of CO (match). Gate al l 12 b its of D CR
to 12 LOB (low ordered bit) of CO.

CGT CHXCB Put dialed number in CB. Dialed No. 471 is in
BCD form — 0100, 0111, 0001.

12684 TSA Fl Dialed number t ranslation rout ine. PS address
12685 in CO.

10000 Fl WRT Cl Stove program return address 12685 in Cl area
of CS.

CGT CBXC8 Dialed0000010001110001,
AND number0000111111111101.

NOT F80 Test for time-out — if time-out has occurred,
bit 2 equals onc, all other bits set to zero. AND
sets 2 equal to zero.
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ROUTINE
LOCATION DESIG COMMAND COMMENTS

CGT CBXCO Restore dialed number to CO.

SHL 8 0111000100000100.

10008B 4BO F2 Determine whether dialed numbev contains two
or three digits.

10014 F2 RED C4 This routine stoves frequently used information
in the CS time slot and stoves less used informa­
tion in the scratch locations.

CGT CAXCB Store CS retuvn addvess in CB.

SCA Jam set CA to system scratch location 1860>­
1011110000.

WRT C1 Store C4 word of t ime slot in Cl word of system
scratch.

CGT CBXC0 Put CS retuI n address in CO.

10016 B (F2) WRT C2 Store CS re turn a d d r ess in scra tch .

CGT COXCA Transfer return address to CA.

RED C8 Obtain DGR number.

WRT LFO Set logic flop to zevo. Logic and test flops will be
used as "reminders" later in the program to
identify the type of call being made.

RED DDR Gate dialed number into CO.

WRT C4 Store dialed number in C S a t l o cat ion previ­
ously cleared by this routine.

STA F5 Gate F5 routine address into CO.

CGT CSXCB Store F5 location in CB.

CGT SUXCO SU X 16 equals 0000000000010000.

L8R Add 2 — 0000000000000010 equals
0000000000010010.

WRT TFO Set test f lop to zero.

GPA T o SU X 1 6 - l 2 s up p l ementary i n f o r m a t ion i n
PS.

00022 STD Load CO w i t h 044248, = 0100100010100011. In­
dicates normal dial ing codes for this SU — 200
through 899. Gate store address in CB to p ro­
g ram store address register (PA) .

10026 F5 FIL F6 Load TB fov transfev to 10051.

SHL 2 Move 2 HOB to 2 LOB position. These bits iden­
t ify no r ma l d i a l ing codes as fo l l ows :

0 1 equals 200 t o 8 9 9 ;
1 1 equals 400 t o 5 9 9 ;
10 equals 600 to 799.
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ROUTINE
LOCATION DES IG COMMAND COMMENTS

1BT F6 A one in the f lIvst bi t pos i t ion ind icates codes be­
tween 200 and G99.

10051 F6 2BT F12 A zero i n t h e s econd b i t p o s i t ion i n d i ca tes t h e
normal group is 200 through 399.

100ol B (F6) RED C4 Obtain dialed numbcI 0000, 0100, 0111, 0001.

SHL 7 0, 0111, 0001, 0000, 010.

2BT F14 DcteTminc whcthcv ov not dialed number is in

normal g r oup o I i s a c o m p r essed number ( c om­
pvcsscd) .

10055 F14 FIL F13

1BT F13 I s number equal to s i x ?

TRA F8 N umbcT is not equ;LI to si x ( e q uals f o u v) ; c o m ­
pI essed numbcvs for group 200 through 399 are
400 thvough 599, dialed number cqu'Lls 471.

10041 F8 EVRT TF1 Set test f lop equal to one to i n d i c;Lte compressed
number w;Ls dialed.

10042 Fll RED C4 P ut d ia led n u m bcT in C O .

SIIL 8 l 'love hundreds digi t ( 0 100) to low o rder posi t ion
0111, 0001, 0000, 0100.

1BT F9 ( heel to sec if hundvcds digit is even or odd.
E ven digi t w i l l be conveI'tcd to 0000, odd d igi t t o
0 001. This is thc f i rs t s tep in t r a n s l a t ing a B C D
dialed numbcI to binaIy. Hundreds digit must be
convcvted to zero or one, vcpresenting actual
switch uni t n u m bcv ser ies 0 to 199.

AND 1111111100000000 conveI't hundreds digi t to 0000.

SHR 8 Restore numbcI t o ov ig ina l oI der in CO.

100$6 TRA TRANS TI ansfer to l ocat ion 1006(>.

10066 TRANS SI-II. 6 00 0111 0001 0000 00 — d ia led number conta ined
in 10 I IOP>. Remaining six b i ts may be destroyed.

CGT CQXCB StoI'e dialed number and CS TS nu m ber in

CGT TSXCB C P>-00 01 11 0001 X X X X X X.

CLR Co

LQR 5 No. 5 to CO — 0000000000000101.

CGT COXTS Put o in T S — 0 0 0 101 fo r T I X a t F F 1.

CGT CBXCg Restore dia led number to CO.

SHR 6 Dialed number in bits 1 thvough 10, TS in b i ts
11 through 16 — XXXX, XX00, 0111, 0001.

CGT COXCB Store TS and dialed number.

Page 27



SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

LQR 0000 0000 0000 0101. Begin check to see if lowest
order dialed digit was a zcvo (1010 BCD).

FIL F20

4BI F20 8" digit equals 0001, (LOR'D to 0111).

10075 FF9 SHR 4 0111 XXXXX X00 01]1.

LOR 0000 0000 0000 0101
equals

F IL FF7 0110 X X X X X X 00 1100.

4BI FF7 Check if second digit equals 1010.

CGT CBXCO Retrieve dial< d number X X X X , X X0 0 , 0 111,
0001.

SHR 8 001, XXXX, XX00, 0111, 0.

10101 FF2 2BT F21 Test fov 10, 20, 40, 80. The BCD number carries
decimal weighting as fol lows: (before SIIR 8)
100 80 40 20 10 8 4 2 1
X XXX, XX 0 0 , 0 1 1 1 0 0 0 1.

2BT F21 The binary number can be assembled fvom the
above by replacing decimal 10 with binavy 8 ­ I- 2;

decimal 20 with binavy 16 -' 4 ; decimal 40 with
binavy 82 — 8; decimal 80 w i th b inaI y 64 — 16.

10108 F21 AND 1111111111111101 — T emove 10.

AD1 Co 001, XXXX, XX00, 0110, 1 — replace 8.

SHL 2 1, XXXX, XX00, 0110, 100.

10105 ADl Co 1, X X X X, X X00, 0110, 101 r ep l ace 2.

SHR 8 1011, XXX X, X X00, 0110.

10106 FF1 T IX FF 2 Reduce TS to 00100.

10101 FF2 2BT F21 Test fov 20 (bit 2 equals one).

10108 F21 AND 1111111111111101 — ve move 20.

AD1 Cg 1011X X X X X X000101 — rep l ace 16.

SHL 2 11XXXX XX00010110.

AD1 Co 11X X X X X X00010111 — rep lace 4.

SHR 8 11111XXX XXX00010.

10106 FF1 T IX FF 2 Reduce TS to 00011.

10101 FF2 2 BT F 2 1 Test fo r 40 .

10103 F21 AND 1111111111111101 — remove 40.

AD1 Co 11111X X X X X X00001 — rep lace 82.

SHL 2 111X X X X X X0000111.

AD1 C9 111XXXXXX0001000 — replace 8.
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ROUTINE
LOCATION DESIG COMMAND COMMENTS

SHR 8 000111 X X X X X X0001.

10106 FF1 T IX FF 2 Reduce TS to 00010.

10101 FF2 2BT F21 Test for 80 (failure — find zero).

SHR 1 1000111XXXXX X000.

10102 TRA FF 1

10106 FF1 T IX FF 2 TS = 00010 = 2; execute next command.

10107 FF8 CLR AS

2BT FF4 Test for add 100 (failure — find zero).

SHRS 1 01000111 X X X X X X 00.

2BT FF5 Test for add 200 (failure — find zero).

10111 TRA FF6

10120 FF6 CGT CQXAS S tore t ranslated number ( now i n b i n a ry ) i n
AS register.

10120B CGT CBXCg Recover TS number

TS BCD
XXXX, XX 00, 0111, 0001

SHL 6 Locate TS number in 6 LOB ( low ordered bit )
position.

CGT C8XTS Return TS number to TS register.

FIL 28

CLF F28 Logic flop equals zero.

SCA Address CS scratch location.

R ED C 1 Retrieve C 4 w o rd of t i me sl o t st o r e d in C l
scratch.

CGT CQXCB Store C4 temporari ly.

RED C2 Retrieve CS return address.

F IL F28

CGT COXCA Put CS address in address register.

CGT CBXC8 Retrieve C4.

WRT C4 Restore C4 word to correct CS location.

10127 CTF F28 Indicated compressed dialing.

10210 RED C1 Retrieve PS return address.

AD1 C8

10211 TRA F66 Add three to return address; return to PM2
11175 F66 AD1 C8 t ransfer vec tor 1 2685 + 8 = 12640 = RET 8,

compressed dialing.
AD1 C8

11176 GPA
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12640 RET 8 TRA GC58 Compressed dialing.

12678 GC58 TSA RG76 Return address 12674.

18006 RG76 CGT CBXCB Store return address in CB.

RED C8 Check reroute list bit routine.

FIL RB180

SHR 5 Move RR bit into check position.

18010 2BT RB180 RR list bit equals zero.

CGT CBXC8 Restore return address.

18011 GPA Return.

]2674 RG79 TSA GC411 Routine to mark CD bit equal to one.

12741 GC411 CGT CQXCB Store return address 12675 in CB.

RED C4

0000010000000000 — set bit 11 equal to one to
indicate compressed number was dialed.

12748 16211 TRA CD171

16211 CD171 WRT C Write C4 back into CS (in this example =

0000010000000000).

CGT CBXC9 Retrieve return address.

16212 GPA Return to 12675.

12675 GD848 RED C4 0000010000000000.

SHL 6 0000000000000001 — CD bit.

CGT AASXCO 0100011100000001 — put translated dialed num­
ber (binary) in 6 HOB of CO.

SHR 6 0000010100011100 — restore correct word bit

order.

WRT C4 Store translated number in C4 word.

12700 TRA RB181

12708 RB181 RED C4 Check to see if A is central office trunk.

1BT RB180 Is A central office trunk? No, the bit is equal to
zero.

12704 TSA SUBA Routine to select central office trunk.

11100 SUBA CGT CAXCB Store return address in CB.

CGT TSXCB Store TS address.

CGT SUXCA SU X 82 temporary storage area.

WRT C1 Store program return address 12705.

Page 30



ISS 1, SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

11102 CGT CBXC8 Store CS address and TS in temporary store
WRT C4 SU X 82.

STA AN29 Store PSOR address 11107 in CO.

CGT COXCB Store 11107 in CB.

CGT SUXC8 SU X 16 — with LOR obtain number of central
office trunks to be examined from PS.

LOR 0000000000000011 — SU X 16 +8 .

11106 GPA T o SU X 16 + 8 .

00028 STO 18s to CO, C B X PA 11107s.

11107 AN29 CGT C8XSC — -01011 to shift control counter (SC), group 1
of supplementary information.

AND 0 111 111 111 100 000 clears group 1 and D ID
bit from CO.

CGT COXCB Store remaining groups, if any.

CGT SUXCA SU X 82 supplementary information in CS.

AD1 HCA SU X 8 2 - I 4 =- 000000100100 = trunk status
in formation.

RED C1 Trunk status word group 1 in CS ; assume al l
trunks idle.

trunk status, trunks 15 to 18

00000 000 0 0 000000

g roup 1, t r u nk s 18 t o 8 .

L8R 0000000011111111 — bypass traffic counter.

AN80 SHg 0 1111111100000000 — zero in L O B p o s i t i on .

1BT AN82 Zero equals idle trunk.

RED C I dle t r un k a v a i l ab le, restore t raffi c coun ter .

CGT ASXSC AS set to trunk number (assume 8) by SHO
command. Store trunk number 01000 in SC.

SHR 0 0000000000000000 set by 8 in SC.

LQR 0000000000000001.

11121 AN80 CGT ASXSC Reset SC to i d le t r un k N o . 01000.

SHL 0 0000000100000000 reposition trunk bit to bit posi­
t ion 9.

WRT C Record t runk No . 8 a s b usy (u p d a tes t r unk
status word).

Page 31



SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

AN81 CGT SUXCA SU X 82.
RED C4 Read CS plus TS address.

CGT COXCB Store CS and TS address in CB.

CGT COXCA Load CS address in CA.

RED C2 A party and B area in CO — trunk number wi l l
be recorded in B area.

CGT AASXCO' Enter trunk number in CO.

Trunk A party

00001000 X X XX X XX X

WRT C2 Write trunk number and A party in CS.

LQR 0100000000000000. A one in bit position 15 is re­
quired to seize the central office trunk.

WRT TC Load the trunk connector with seize bit, SU num­
ber, and trunk number. Init iate trunk seizure.

SU No. T K No.

~ 100001 ~001000

Seize Bit

CGT DSBXCg Gate the trunk double seizure bit to bit 1 of the
CO.

FIL CKDSB

1BT CKDSB Assume zero, trunk is clear.

11182 TKCT TRA TRAF2 Central office trunk including peg count routine.

21088 TRAF2 CGT CBXCA Save contents of CB.

CGT CBXTS

21084 TSA TEMP Subroutine to identify variab!e planes.

28270 TEMP CGT C8XCB Store return address in CB.

28271 TRA 87876

87876 ST8 10 Assume TRACE variable plane. Set CO to binary
2, and return to 21085„.

21085 F IL TRF2

21085 B 1BT TRF2 Check for t raffic (bi t 1 equals zero).

21086 CGT CAXCB Restore CB contents .

CGT TSXCB

21087 TRA AT184 Return.
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11028 AT184 CGT SUXCA SU X 82 temporary storage area.

RED Cl Obtain return address 12705<.

CGT CBXTS Save CB.

CGT CBXCA Save CB.

AD1 CQ Return address + 1 (12706s).

GPA

12706 RE89 NOP Former routine entrance point — word locatioii

retained to ensure that none of the exits to this

entrance were overlooked.

12707 GD871 TRA GOUT2

18886 GOUT2 TSA NN10 Rout.ine to mark ATND d ialed bit equal to zero.

08156 NN10 CGT CQXCB Store return address in CB.

RED C8 Trans f er C3 word to CO.

AND 1111111110111111 — set AT T b i t equa l to zero.

N252 WRT 8 Write C8 word w i t h A T T b i t e q ua l t o zero back
into CS.

CGT CBXC9 Retrieve return address 18887.

GPA Return to 18337.

18887 GTA 8 STA RPM4C9 Routine to write PM4CO in Cl .

I IVRT Cl 0000111000001111 — PM4C8 f r o m ST A c o m­
mand (007017,,).

18840 ADV A dvance to next t ime s lot or cnd of sector ( E O S )
routine. Subsequent scans through this sector
will encounter PM4Cg in t h is t ime slot. No ac­
t ion w i l l b e t a k e n u n l ess some change has o c ­
curred since the previous scan. When the central
office attaches an originating register to the se­
lected centra l o f f i t r un k , i t c o nnects ground on
the LS lead, operat ing the S re lay in th e No . 101
ESS central offIcc trunk. S operating operates
Sl which operates the T r e lay, sending a sim­
p lexcd ba t t er y " o ff - h o ok " s i g na l t o t h e s w i t c h
unit. The sw i tch u n i t s canner t hen f o r m u l a tes a
message to the control uni t containing the off ­
hook and scan point information. This is loaded
into the MB and becomes the basis for the fol­
lowing action which takes place when this par­
ticular t ime slot is addressed again.

PM4CH — A dialed central office or FX trunk, waiting for t runk off-hook.
Assume central office trunk off-hook signal received.
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SECTION 240-109-101

ROUTINE
LOCATION DESI G COMMANO COMMENTS

16482 T RPM4C F IL GD11 0

MRT GD110 Match FF equal to one — a match with the A
party wil l be made to determine whether or not
the A party is stil l off-hook.

16501 GD110 RED C2 Obtain A and B party words.

MET GD115 No match — A st i l l off -hook.

SHL 8 Move B party into A area.

FIL GD116

WRT LF1

16508 MET GD116 B party (central office trunk) matches indicating
originating register connected.

] 6465 GD116 WRT MFO Set the match required flip-flop (MRF) to zero.

16465 CGT IBXCQ Beginning of sector (BOS) rout ine entered the
definition of B in b i t posit ion 8 and 7 (01) and
the off-hook in bi t posit ions 6, 8, 2, and 1 (a l l
zeros). 0000000001000000.

A ND 9F F H K 0000000000100111 AND command " masks" o r
w ipes out al l b i t s except off-hook bits. In t h i s

WRT TFO
case, assume off-hook which results in all bits set
to zero.

16467 B NQT GD180 All zeros off-hook signal.

16472 GD180 TSA DQRMTO Check for time-out — save PS return address
16478.

15861 DHRTMO CGT CQXCB Store return address 16473.

RED C8 DGR number in bits 11 to 16.

FIL GPZI

R ED D D R Match RNB w i t h 6 HO B o f CO — assume match .

2BT GPZI Check time-out bit (no t ime-out).

GPZ8 CGT CBXC8 Retrieve return address.

GPA Return to 16478.

16478 GGD180 TRA DLTNE

16606 DLTNE CGT IBXCO Save contents of input buffer ( I B) , definit ion of
WRT C1 B, and off-hook.

16607 CALL RG6 This is what is known as a MACRO routine, the
symbol CALL being sufficient to indicate to the
IBM 7090 computer all of the elements necessary
to this routine. Execute as a TSA command to
location 17206. Save return address 16610.

17206 RG6 CGT CQXCB Store return address 16610 in CB.
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ISS 1, SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

17206 B CLF RG19 Set to one at 16501.

17212 RG19 CTF RG21 Set to zero at 16467.

RED C3 To obtain digit t runk number.

SHL 1 blove digit trunk LOB position from 8 to 9.

CGT CAXAS S tore digit t r unk i n A S .

RED C2 O btain A pa r t y .

CGT LASXC8 A party in bi t positions 1 to 8, digit t runk (and
some DGR bits) in positions 9 to 14.

AND 0000011111111111 — set bits 12 to 16 of the CO to
zero.

17217 TRA RJPAT1

l 7772 RJPAT 1 CGT COX IB Save A party and digit t runk.

RED C4 Get compressed dialing bit and attendant number
( if any) .

CGT CBXAS Store in AS.

17774 TRA RG21

1.7220 RG21 CGT CBXCO Obtai n return ad d ress 16610.

17220 B GPA

16610 CGT IBXC8 Obtain A party and digit t runk.

16610 B WRT TF1

LDT Connect A party to d igit t r unk.

R ED C 1 P cstore defin i t ion o f B a n d OK-hook to I B .
CGT CBXIB

The above routine results in the connection of
the call ing party to a d i g i t t r unk w i thout d ia l
tone. This call was to a compressed number so
no dial tone connection is required; however, it

would require more program space to identi fy
t he cal l as c o m p ressed than t o p e r m i t t h e p r o ­
gram t o ad v a nce t o a d ig i t t r u nk con n ect ion
w ithout a d i g i t r e ce iver . The DGR n u m ber m u s t
bc retained in the CS to provide access back to
the DDS (data-digit store) to load the DDS with
the compressed number obtained from the LIS.

16613 TRA NF.70
Compressed dialing bit

03702 NE70 RED C4
0000010100011100.

FIL NE76

SHL 6 Move compressed dialing bit to LOB position.
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SECTION 240-109-101

ROUTINE
LOCATION DESI G COMMAND COMMENTS

08708 B 1BT NE76 CD bit equal to one — transfer.

08787 NE76 RED S Put sender trunk register bit in position 2.

F IL NE72

2BT NE72 IDLE STR bit equals zero.

CGT SRXCQ Routine to check state of repair of L IS .

FIL NE72

2BT NE72 Assume LIS ok, bit No. 2 equals zero.

NE78 RED C8 Dialed digit received number in bits 11 through
16.

CGT COXAS Bits 9 through 16 to AS 1 to 8.

RED C2 Obtain A party and trunk No. 8.

08744 SHR 8 A party TK No. 8

XXXXXXX X 0000 1000

CGT AASXC8 DGR No. T K No. 8

AND 1111111110111111 — set bit No. 7 equal to zero
to indicate compressed dialing.

WRT S Load sender t runk register with DGR number,
switch unit number, and central office trunk num­
ber ­ "zero" in bit No. 7 equals compressed
d ialing (CD) .

DGR CD T K N o. SU No.

X XXXX X 0 001000 0000 1

RED C1
Store contents of Cl in SU X 82 temporary store.

CGT CAXCB

CGT SUXCA Central office
(identity) o A ' -hook

WRT C1
00000000 01 0 00 000

CLR CQ

08751 CTF AT164 TF set to one at 16610.

08766 AT164 AD1 CQ 0000000000000001.

08766 B 1BT AT165 Bit equals one — transfer.

08752 AT165 WRT C4 Store LOB equal to one in SU X 82, C4 word.

CGT CBXCA Retrieve CS address.

08758 TSA F51 Return address 08754 — begin routine to out­
pulse CD digits. Store return address 08754 in
PM of CS.
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ISS 1, SECTION 240-109-101

ROUTINE
LOCATION DESIG COMMAND COMMENTS

10246 F51 WRT C1

RED C4 A TND CD COM P N o . XT

~ooooo ~i ~oioooiii Moo
WRT TF1 With LFO, means compressed number outpulsed.

SHL 6 Compressed No. X T A TND CD

/ o~ioooi» Woo ~ooooo fB
CGT COXAS Stove compressed number in AS — 01000111.

WRT LFO See WRT TF1.
10251 TRA F4

10183 F4 CI.F F3 LF (logic flop) equals zero.

CGT SRXCO Routine to check if LIS is working.

F IL FF 10

10134 B 2BT FF10 Bit No. 2 equals zero, I.IS ok.

STA F31 10143.

CGT CHXCB Stove address 10143 in CB.

CGT AASXCQ Retrieve compressed number from AS.

FIL F32 Compressed
No.

Hundreds
Digit

SHL 1 10001110 (EVEN)

1BT F32 Check for hundreds digit, ODD or EVEN.

CGT SUXCO SIJ X 16 in f o r m a t i on .

LgR 0 000000000000100 — select SU X 16 + 4 w o r d
(LIS location).

GPA To location SIJ X 16 ­ '. 4 (location 00024).

00024 STI3' 3403 — 0000011100000011. Go to address stored
in CB.

10143 F31 CGT C8XCB Store 0000011100000011 in CB.

CGT AASXCO CompIcssed number in to CO — 01000111.

SEIL 2 00011101 — test next highest bit of AS to select
LIS plane.

FIL F34

10145 1 BT F 3 4 Bit equals one, wants left half.

10217 CGT CBXC8
L IS L. H .SHR 8

00000011 00000111
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SECTION 240-109-101

ROUTINE
COMMENTSLOCATION DESIG COMMAND

10220 TRA F85

10146 F85 FIL F16

CLF F16 LF equals zero.

FIL F86

10147 CTF F86 Desired plane number in right of CO. TF equals
one.

10221 F86 F IL READL I

2BT READLI Second bit equals one.

10158 READL1 SH R 4 0111000000110000.

6 LOB Com­ Assembl ing
pressed No. LIS address*

CGT
LASXCO ~01000111 00110000

SHR 8 0011000001000111.

CGT CQXLA 00000111000111.

FIL DCD

CLF DCD LF equals zero.

10156 CTF F89 TF equals one.

10163 F89 RED LQ2 Compressed number information desired.

F IL IN T

CGT L81XCg Load compressed number digits into CO.

NOT INT Check to ensure that a number was read out of
LIS and received in CO.

10] 65 TRA PATCH

11260 PATCH CLR CB End code in CB — all zeros for this call.

CGT L02XCg Bits 17 to 21 of LO (L IS output register) in 12
to 17 of CO.

SHL 4

11262 TRA How many digits?
FPAT1

10166 FPAT1 FIL F40

4BO Routine to determine if number contains 7, 10,
or 18 digits. 0000 equals 7 or 18 digits.

SHL 1

FIL F48

1BT F48 Zero equals seven d ig i t s .

* Refer to PD-1H099 for LIS o rganization.
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ROUTINE
LOCATION DESIG COMMAND COMMENTS

F42 CGT L01XCO 7-digit number — Dl , D2, D8, D4.

RED LQ8 Read D5, D6, D7, perhaps D8.

LSD Prepare data control* to receive digits.

WRT SCD Load sender with Dl , D2, D8, and D4.

10174 CGT L81XCg Load CO with D5, D6, and D7.

WRT SCD I oad sender with D5, D6, and D7.

CGT CBXCg All zeros.

WRT SCD All zeros — end of. digits code to sender.

CGT AASXC8 E nd code f rom CP> prevents t ransmission of an y
WRT SCD further d ig i ts . These two commands are eff'ective

only if 18 digits are to bc outpulsed.

10176 TRA F41

10162 F41 RED Cl Retrieve return address 08754 which was stored
in Cl by WRT Cl command in location 10246.

1.0162 B GPA COXPA

08754 TRA NF73

03757 NE78 CGT CAXCB Sto) e CS address in CB.

CGT SLXCA SL' X 82 temporaI y storage in CS.

RFD C4 Sco location 03752.

FIL AT168

08761 IBT AT168 One in LOB position established at 03752.

08767 AT168 WRT TF1

CTF AT169

03762 AT169 PiED C l IDENTITY O F F-H OO K

000000000]000000

CGT CBXCA Retrieve CS address.

AVRT Cl Write cent ra l o ff ice t r un k i d e n t i t y an d o ff - h ook
in Cl.

08764 TSA
GC4X9B

16142 GC4X9B CGT CQXCB Save return ad d ress 03765 in CB .

RED C4 C ompressed number and C D b i t s , pos i t ions 8 t o
11.

AND 1111100000000011. C lear compressed number and
CD bit.

* See PD-1H099 for additional explanation.
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SECTION 240-109-101

ROUTINE
LOCATION DESI G COMMAND COMMENTS

16144 TRA GD171

16211 GD171 WRT C Write C4 word less compressed number and CD
bits back into CS.

CGT CBXC8 Get return address 03765.

16212 GPA

08765 N1060 TRA Traffic subroutine at 28768 — at completion of
TRAF10 routine return to NE82.

08722 NE82 CTF AT160 TF equals one.

08784 AT160 STA Load PM15CG' into CO.
RPM15C

WRT C1 Write PM15Cg in Cl .

08786 N1061 ADV Advance to next t ime slot or to EOS routine.

PM15CO is "awaiting completion of outpulsing."
When outpulsing is completed, the dialing com­
pleted bit in the DCR (bi t No. 1) w i l l be set to
one by the sender control. This is identifie dur­
ing the processing of PM15CO, thus in i t iat ing
t he action which w i l l r esul t i n c l osing a t i me
division connection at the switch uni t between
the calling party and the central office trunk. I f
nothing occurs to prevent completion of the con­
nection, PM7 wil l be left in the CS time slot.

RELATION OF THE BEGINNING OF BEGINNING OF details and include others which, in the opinion
SECTOR TO PROGRAM CONTROL TIMING of the authors, were either necessary to formu­

6.28 F i g . 80A and B portray the fine grain de­ late an over-all picture or emphasize a specific
tail of command processing by the ca l l point.

processor. The figure is arranged to follow the
execution of c o m m ands by sy s tem c l ock p h ases.
The circuit operations can be followed on 7.02 This section does not set forth a com­
SD-1H049, SD-1H050, and SD-1H085.

piete description of t h e c a l l p r ocessing

7. CONCLUSION program, but provides an insight to the organiza­

tion and structure of the stored program and its7.01 Fo r t h e s ake of b re v i ty a nd c l a r i t y , an a t ­
tempt was made to minimize some of the manner of execution.

Page 40










































































