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Unit 1

Text A

The Slow Push To SPC

All networks, whatever their nature, are made up of branches and nodes. In a telephone
network, for example, the nodes are switching centers, and the branches are the transmis-
sion links connecting these centers to one another and to subscribers’ terminal equipment.

Whereas transmission is a relatively easy concept to grasp, switching is often seen as a
complex and somewhat mysterious subject. And yet, switching is just as vital to telecommu-
nication as tranmission. As soon as more than a small number of telephone sets or other
terminals are to communicate otherwise than on a purely unidirectional basis as in TV broad-
casting, switching must necessarily be provided, in one form or another, since the number of
possible terminal-to-terminal connections are growing very rapidly as the square of the num-
ber of the terminals. ' .

This need for switching appeared very early in the history of telephony. Just two years
after Alexander Graham Bell invented the telephomne in 1876, a manual switching office was
placed into service at New Haven (Connecticut), the ancestor of all today’ s telephone
exchanges. ?

Since then, in just over a century, progress has been stupendous. The first major break-
through in switching techniques was the introduction of automatic switching, following
design of the first automatic selector in 1889 by Strowger. However, automatic switching
then developed relatively slowly and, even in countries with the highest telephone densities ,
complete network automation was not achieved until quite recently (1972 in Sweden).

Technological change has been slower in switching than in transmission, where the
electronic era began shortly after the turn of the century, following invention of the triode by
Lee de Forest in 1906. Serious attempts to employ electronic components in telephone
switching did not start until some 50 years later, when it was made technically and economi-
cally feasible through invention of the transistor by William Shockley and his colleagues at
Bell Telephone Laboratories. * '

Even so, the true revolution in switching—as in all areas of telecommunication—has
been spurred by integrated circuits, first available in the early 1960s, and their offsprings the
modern computer and microprocessor. * ,

The development of the electronic computer jusst before, during,and after World War II
stimulated intensive research into the technologies of electronic components and introduced

the concept of stored program control into the design of complex systems.



The realization of stored program control in electronic switching system brings the
system with many great advantages, and as a result, the designers of electronic switching
system in many countries widely accepted the idea that stored program controlled switching
(abbreviated as SPC) is the best form at presentb.

Controlling telephone exchanges is a natural application for digital computers. Initially
developed to solve mathematical problems, they can, without difficulty, be used to make
complex de cisions in real time when associated with suitable input and output peripherals.

In stored program control, a processor similar to a generalpurpose digital computer is
used to control the exchange. Although the program for controlling a telephone exchange is
in theory fixed and made up of rather special operations, it can be quite easily implemented
by a machine using instructions of a more general nature. This has several advantages. As
switching processors need differ little from general-purpose computers, they benefit from
technological advarfces in the computer field. They may have applications outside telephony,
leading to a wide market and hence lower costs. And, if the program is stored in a modifiable
memory, changes can be made easily, for correcting errors or introducing new functions.

However, telephone switching processors are by no means generalpurpose computers.
They are each usually designed for just one or a small family of switching systems. The
instruction codes differ, as does memory organization. *(The program and data memories are
separate in many systems. ) And, a different set of peripherals is employed. For example,
high-speed printers are only rarely used with telephone processors, but they have special pe-
ripherals such as scanners, drivers, and markers for interfacing with the rest of the ex-
change.

In the same way as for a computer, a switching processor program is a sequence of
instructions written in one language (usually a high-level language), then translated by an
assembler or compiler into another sequence of instructions that can be directly interpreted
by the machine. These machine code instructions are stored in one or more memories. For
example, frequently used instructions may be stored in a high-speed main memory, with oth-
er instructions stored on a magnetic disk with considerably slower access time. * The program
may also be copied onto a less expensive medium, as backup in case the normal program is
damaged. However, whatever the storage method, the program is a separate entity. The
main constituent of the software, it is relatively independent of the rest of the switching sys-
tem (the hardware), the latter including the actual processor.

Of course, the entire telephone exchange need not be controlled by a single monolithic
stored program. To start with, what we have called the ‘program’ is always divided into
many programs, each with a well-defined function. There are, for example, call processing
programs, maintenance programs, and traffic measuring programs.

Switching systems are by their very nature extremely complex. This is true irrespective
of the type of control. With the advent of stored program control, switching engineers have
become involved in writing highly complex software instead of designing highly complex
wiring configurations. '
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However, the level of complexity can be increased more easily with stored program con-
trol. The depth of analysis and decision making, the number of functions, and the extent of
fault diagnosis can all be greater. The complexity of a hardwired control system is fixed once
and for all, but software can always be rewritten if the behaviour or use of an exchange must
be modified. This flexibility does not concern just the programs but extends to all the
semipermanent data.’ These data, which change little during the life of an exchange, define
its internal configuration and hardware, the types of lines and trunks connected, the routing
rules, etc. They are generally stored in memory tables and can be easily modified provided
certain precautions are taken.

The main advantages of stored program control in-switching system are: the full use of
telephone network, flexibility of route selecting, numbering and charging, reduction in size,
power-saving and the ease in installing and maintenance, etc. It has also made many new
subscriber services possible, such as abbreviated dialing, call waiting, call transfer on busy
and three-party call. In addition,because of computer capabilities,an SPC switching system
can be served as a data-switching center,and therefore will offer customers still more services

including telegraph, videotex and even high speed data exchanging.

New Words and Expressions

branch n. 43308, XK, X & peripheral »n. #NE X4 adj. SMEH, A EH

node n. YAl &M T instruction n. 4 ;P68 ; A

switching n. 388k, B8, T4k, $6t T 3% modify v. ¥, AHE

terminal n. ZX%y, &AW, BT, Bk modifiable adj. W& MH), ]2 E iy

telephony n. HiE%¥;HiE memory n. B ; FifE

ancestor n. fi%,#HFE error n. iRE, 48R, B8R H

stupendous adj. B KA. AH code n. 5, EEE%’R@ v. 5

breakthrough »n. 8%, ZE L organization n. HE ;%

automatic adj. B ZHY scanner'n. FHE M ; HHBF

selector n. TEH#ERS; I HL ; & ! driver n. BKZN%5§; B FhEF

component n. JT{E, T4 B4 marker n. FRESE

feasible adj. W[fTHY, W[ BEHY , A] L LAY interface n. ¥ v. O

spur v. ¥, WK assembler n. {LHIET ;ILREF

available adj. F[3RBH,. A HB . B compiler n. WERF

offspring n. i, 51 access n. A ,EEE; FFEL, il

microprocessor n. TANEYL . A FE RS v. BEAN R . .
processor n. RbFEH, ALY A EEF backup n. 5% ,.&H |

stimulate v. ¥, 8 & £ entity »n. 8,300k

exchange n. Z#HbL;35HE:ZXHh constituent adj. £H A, BLH

digital adj. ¥FH software n. &, K&



hardware ». F{ A ‘ internal adj. WK . ATERY

monolithic adj. B HE,BHRE trunk n. FEkZE;{E RAE
maintenance n. ZEIF, R 35 FF route n. B&H, R

traffic n. WHFE;IEHFE; VE.15F precaution n. FiBF,BF&
irrespective (~of) adj. AWM, R %E videotex n. HL4 & 3C, B LA
advent n. ¥F|, KK Stored Program Control (SPC) B F#&E
configuration n. AL .48 ;/ME ] (SPC)

fault n. P, IR 4EIR . 5 otherwise than = T AJfgeerees
diagnosis n. & v. W, HAES M be placed into service ¥ AfF H
hardwire n. TEZR,FEA LK integrated circuits 48 ¥ B, 3%
behaviour n. ¥ERE; fTH, %1k as a result £

flexibility n. R &, iEMNYE benefit from s+« M- f1FR2E
semi-permanent adj. K AYER by no means FJt A

1.

Notes to the Text

As soon as more than a small number of telephone sets or other terminals are to com-
municate otherwise than on a purely unidirectional basis as in TV broadcasting,
switching must necessarily be provided, in one form or another, since the number of
possible terminal-to-terminal connections are growing very rapidly as the square of
the number of the terminals.

— B#ATRAE CRRAR T 45 e B BRRE DA B i iy B 0 1) S LA A S48 Y e TR MLER
EARAHEREDME ,EFEAEMEANZHRITE . B AR mEEN TR A
B T R S R .

as soon as 5| B ERF N 4] 5

switching must necessarily be provided JAZ</a] 3 4] ;

on *s+basis: ZEF o, L+ N ERY;

since 5|5 JRBEREMNH] .

. Just two years after Alexander Graham Bell invented the telephone in 1876, a manual

switching office was placed into service at New Haven (Connecticut), the ancestor of
all today’s telephone exchanges.

STE 1876 EWH K « Je3kMl « NURE LIRS WIAE, AL R SC(RIE KA MDD
—BEALZBEERATER XRIAN B ERBRFAIGEE.

Connecticut : & EH — M 4 ;

the ancestor of +*+ exchanges 4 a manual switching office BY[F L,

. Serious attempts to employ electronic components in telephone switching did not start

until some 50 years later, when it was made technically and economically feasible

through invention of the transistor by William Shockley and his colleagues at Bell




Telephone Laboratories.

BERASOFER BE - HRARENRBEELRENRENEHAT REE, W
{5 B IS S P Y B B F TR E R AR B SE A TTRE, AA TS AE AT Y
H At . .

when 3|5 E1& M A M some 50 years later;

it $5EA E X to employ electronic components in telephone switching Ff & 7#
BEBE.

4. Even so, the true revolution in switching as in all areas of telecommunication——

has been spurred by integrated circuits, first available in the early 1960s, and their

offsprings the modern computer and microprocessor.

RE MM, R E#ZTHRBEARERN, IFEFH 88, & 60 £RARH BN

B £ R R B B L ) —— BT LA AR B AL ’

first available in the early 1960s AT & i 4515 , & i integrated circuits;

their offsprings & integrated circuits FH | 49, H and EB,/ENF by R
s '

the modern computer and microprocessor 4 offsprings #J[6]fiiE .
5. The instruction codes differ, as does memory organization.
HBEEAR, R HHER R,
as does memory organization N3 4], #§24 T memory organization differs.

6. For example, frequently used instructions may be stored in a highspeed main memo-
ry, with other instructions stored on a magnetic disk with considerably slower access
time. )

Blgn, % A RS FAERE EERRS TS WA 188 £ 18
B,
with other instructions stored on a magnetic disk 4 with+ 45 a + 3 324> 17 5 18 ” .
B W S E AR G L AEARTE 5
with considerably slower access time J§ a magnetic disk B EIE.,
7. This flexibility does not concern just the programs but extends to all the semi-perma-

nent data.

XHREEAERB NS EEREE LKA EEEE.

- Exercises

I. Choose the best answer to complete the sentences according to the text;
1. A telephone network is made up of
A. branches and nodes B. switching centers
C. transmission links D. switching centers and transmission links
2. Which of the following sentences is true?

A. Switching is a concept as easy to grasp as transmission.



B. Switching is just as vital to telecommunication as transmission.
C. Switching is a subject as complex as transmission.
D. Switching is as mysterious as transmission.
3. The history of today’s telephone exchanges can be traced back to the year of
A. 1876 B. 1878 C. 1889 D. 1906
4. “Initially developed to solve mathematical problems, they can, without difficulty, be
used to make complex decisions in real time when associated with suitable input and
output peripherals. ” Here “they” refers to
A. telephone exchanges B. digital computers
C. mathematical problems D. suitable input and output peripherals

5. In stored program control, is used to control the exchange.

A. integrated circuits B. a general-purpose digital computer
C. a processor D. an input and output peripheral
6. Switching processors from general- purpose computers.
A. need differ little B. need differ a little
C. needn’ t differ at all D. need differ a lot
7. Telephone processors use high-speed printers scanners,drivers and markers.
A. as often as B. as rarely as
C. not so often as D. not so rarely as

8. Machine code instructions may be stored in

A. memories B. magnetic tape
C. either A or B D. neither A nor B
9. With the advent of stored program control, switching engineers have to .

A. write highly complex software
B. write very simple software
C. design highly complex wiring configurations
D. design' very simple wiring configurations
10. A SPC exchange’s internal configuration is defined by : .
A.softwares . B. hardwares

C. programs D. semi-permanent data

. Translate the following phrases into Chinese;
1. subscribers’ terminal equipment
2. a manual switching office ~
3. telephone exchange
countries with the highest telephone densities

complete network automation

stored program controlled switching

4.

5.

6. integrated circuits
7.

8. general-purpose digital computers
+ 6



9. input and output peripherals

10. telephone switching processors

11. to interface with the rest of the exchange

12. a sequence of machine code instructions

13. call processing programs, maintenance programs and traffic measuring programs
14. to write highly complex software

15. to design highly complex wiring configurations

16. the depth of analysis and decision making

17. flexibility of route selecting

18. numbering and charging

19. abbreviated dialing, call waiting, call transfer on busy and three-party call
20. a data-switching center

- Translate the following paragraphs into Chinese:
(1)

Whereas transmission is a relatively easy concept to grasp, switching is often seen as
a complex and somewhat mysterious subject. And yet, switching is just as vital to
telecommunication as tranmission. As soon as more than a small number of telephone
sets or other terminals are to communicate otherwise than on a purely unidirectional basis
as in TV broadcasting, switching must necessarily be provided, in one form or another,
since the number of possible terminal-to -terminal connections are growing very rapidly

as the square of the number of the terminals.
(1)

Basic studies and development for System 12 occurred in the second half of the
1970s. These studies were based on two main premises;

-Digital systems should be designed not just for voice traffic but for an ISDN envi-
ronment from the start.

-New semi-conductor technology (LSI, VLSI) would become available during the
1980s providing ample computing power and massive memory storage capability.

This initial work was mostly handled by a laboratory in Connecticut USA, with the
support of various European organizations. By the end of 1981 a first system was installed
in the Belgium network and soon thereafter (1982) 4 additional System 12 exchanges

were installed in Germany.

. Translate the following sentences into English
L BRATHR T EEEEN RS ARMEF LR R EREH -RER,
2. HEME - BRAREINREREMNAEINRYE TRETAMDAFHATZRES
Fotr A FaiER#%k.
3. X HALRYLRAE T8 Bit B



4. FHHEN— %, XHRABNETF R & —RIESHRA IR F AR EEEZXHIEL,
5. R T RB AL LAFME FEH N RAEFRIT EZ 4L

6. RIFRMIL TRBAZHRTOH.

7. ZRENFERARBD TR, FET ¥, HETFRESEF.

8. BEXHR AT AERE B L. .

9. XWMBEARKI R BRI T T TR .

10. B3l , — R B EH IR BR[BANTER .

.Fill in the blanks with the correct words:
What is AXE?

This question may be answered 1 many different ways. Some would say: “A
telephone exchange”, while 2 might be 3  and say:“A telephone system 4
serving all types of telecom, networks-national . 5 international.” And many of the
answers 6  would be right.

But if the question reads, “What do the three letters ‘AXE” stand 7  ?” there

will usually be 8 answer.
What, then, does “AXE” 9 7 The answer is that it is just a three-letter code
10  an Ericssor; 11 |
All products, instruments, tools, 12 made or used 13 Ericsson are identi-
fied 14 a three-letter code.
The three letters are usually also 15 by a number to indicate product variants.
Let us now 16 the first question,“What is AXE?”
17 give a comprehensive answer we are going to use a comparative example ; we
will compare an AXE exchange 18 today 19 one of the first AXE exchanges ever
installed, 20 ,the Sédertilje Exchange just south of Stockholm, which was cut over

in 1976.

1. A. of B.on C.in D. with

2. A. others B. the others C. other D. the other

3. A. specificer B. more specific C. less specific D. more specifically
4. A. can B. which can C. able to D. capable of

5. A. but B. as well C. but also D. as well as

6. A. give B. gave " C. giving D. given

7.A. by B. for C.on D.in

8. A.an B. the C./ D. no

9. A. meaning B. means C. mean D. meant

10. A. denote B. denoting C. denoted D. being denoted
11. A. produce B. product C. production D. producer

12. A. etc. B.i.e. C.e.g. D. vice versa.
13.A.in B.on C. by -~ D. with

LI )



14. A.in B.on C. by D. with

15. A. to follow B. follow C. followed D. following

16. A. to revert to B. revert to C. to revert D.revert

17. A. To be able to  B. Bering able to C. Been able to D. Be able to

18. A. to install B. to be installing  C. installed D. installing

19.A.in B.to C. with D.on

20. A. that is B. that C. which is D. which
Text B

ITT 1240 Digital Exchange General Introduction’

The ITT Digital Exchange is the result of ITT’'s decision to develop a completely new,
digital switching system able to handle both voice and nonvoice services during the future
transition to digital network. This major development project - the largest in ITT’s history -
culminated in an exchange architecture with fully distributed control able to meet local, toll
and combined applications over a size range hitherto considered impossible. ?

ITT's decision to develop a totally new switching system was a major one. It resulted
from a choice between three alternatives: continue improving analog SPC systems, being
modernizing present SPC system by introducting digital subsystems, or design a wholly
new, fully digital switching system.

Both the telephone administration and the telecommunication manufacture benefit from
introduction technological advances into existing systems; existing installations can be ex-
tended with new technology equipment, which is to the advant.age of administrations, while
for manufactures this evolutionary approach requires less development investment and manu-
facturing plant modification. Indeed the history of ITT’s PENTAC ONTA (CROSSBAR)
and METAC ONTA?®(analog SPC) exchanges illustrates how units based on new technolo-
gies can be introduced into existing exchanges (e. g. processor controlled registers and trans-
lators for Pentaconta exchanges; a new smaller switching matrix for Metaconta exchanges).

However, at some point in the evolution of technology and subscriber service require-
ments, it becomes advantageous to initiate a new development landing to a totally new
switching system. This point has been reached and the justified direction is now towards a
new fully digital exchange employing the latest advances in digital technology. The huge cost
of developing a fully digital exchange, the uncertainty of data and other services which will
be required in the future, and the unpredictability of technological development mean that a
new digital exchange should meet two important design requirements. First it should be able
to accommodate new technology and new services without system redesign. Second, existing

installations should be extendable with new technology equipment or new services without

e G«




rearrangement of installed equipment. Implementation of these requirements has been called
simply “future safe design”.

The major expected change in subscriber services - the combining of voice and data traf-
fic - is a result of forecast demands for non-voice communication services and studies that
have shown the economy of integrating voice and non-voice services on the digital network,
forming the integrated services digital network or ISDN. Fully digital exchanges are neces-
sary to exploit the data capacity potential of the 64 kbit/s and 8 kbit/s channels that have
been standardized (by CCITT recommendations) for digital telephony and non-voice ser-
vices. Rather than envisioning an initial transition to the digital voice network (IDN) and
then further transition for the integration of services (ISDN), it was considered both neces-
sary and practical from the initial design stages for the new digital exchange to include the
capability to carry both voice and data (and other non-voice services)*. This capability had to
be a basic design feature rather than a future retrofitting procedure.

Recognition that an evolution redesign of present analog SPC system would neither meet
the future safe requirement nor make full use of recent microelectronic advances resulted in
the decision to develop a wholly new switching system. Once that decision had been made, a
study of the capabilities and economics of present and forecast technology was combined with
forecasts of voice and data service demand. The results of these studies were a' determining
factor in the choice of a digital exchange architecture based on fully distributed control - the
ITT 1240 Digital Exchange. This method of control has major advantages in terms of the
straightforward addition of features, smooth cost profile, acceptance of future components,
reliability, and protection against major failure.

At the same time, advances in LSI (large scale integration) technology had made dis-
tributed control architectures physically practical and economically advantegeous. Thus the
time was right to initiate the largest single development project in ITT's history - the ITT
1240 Digital Exchange.

The articles in this special issue of Electrical Communication cover the broad spectrum
of teéhnological advances that have become part of the ITT 1240 development.. Included are
articles on the exchange architecture hardware, software, equipment practice, product sup-
port systems, CCITT No. 7 signalling, traffic handling, operator subsystem, operations and
maintenance and installation, and the application of ITT 1240 digital exchange in local and
toll networks®. This introductory article provides a brief description of the main features of
the L240 architecture and discusses the criteria that affected the design.

Development of the ITT 1240 has brought together the expertise and experience of ITT
engineers, designers, and scientists in Belgium, France, Germany, Italy, Spain, and the

United States, all represented development suitable for worldwide application.
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Notes to the Text

1. A 3X %k B S1240 FEUI ¥k, 1 A £ H# § 7| % “Electrical Communication” (Vol. 56
No. 213 1981)

2. This major development project - the largest in ITT’s history - culminated in an ex-
change architecture with fully distributed control able to meet local, toll and com-
bined applications over a size range hitherto considered impossible.

XAEERFTRE —ITT AF8 L EREKMTE, BET4 T E20BERNN L
BEH L EEXREENEEES AR A KAURE SN HAER.
culminated in - B&KZ&ET
able to meet -« YEEIE , M distributed controt
hitherto £4
3. PENTAC ONTA METAC ONTA
WRRE ODKERE, 0500 ITT A F 4B 2 R REMEDFEEBFEER
TRER.

4. Rather than envisioning an initial transition to the digital voice network (IDN) and
then a further transition for the integration of services (ISDN), it was considered -
both necessary and practical from the initial design stages for the new digital
exchange to include the capability to carry both voice and data (and other non-voice
services). '

A RS S I B B 15 & P4 (IDN) B 19 45 & dk % (ISDND) L ¥ , T B A h i

HEXRBATMBRIHNBERS A EHETHARE R EEELS HENRELER
HATf7dy, :

rather than+- RN~
+*«it was considered both necessary and practical from the initial design stages for
the new digital exchange to include-+++
it X EE  RAEEEBFLRER to include-
the new digital exchange JyiZ# 1%
5. Included are articles on the exchange architecture, hardware, software ---
A%, EX BTN

Articles on the exchange architecture, hardware, software, +--are included.
WL RGBS EKCE,
Exercises

I .Choose the best answer to complete the sentences according to text

L I )




