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PRX/A Characteristics

€ PRocessor controlled Reed eXchange / Analogue
€ public exchange (over 30 000 subscribers)

€ fits in the digital network

» 2 Mbit/s PCM on trunks
» CCITT signalling system number 7

€ centralized architecture - dual processors

€ VMEbus as utility processor
€ 1st application: 1972, in The Netherlands



521 exchanges deployed In 14 countries

283 The Netherlands (about 3 000 000 lines)
121 Saudi Arabia
40 Indonesia
28 India

18 Peru

Egypt
Surinam
Columbia
Aruba
Jersey

Sint Maarten
Brazil
Armenia

Poland
(in 1990 as Int’'l exchange)
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Project overview

Lr,:B 3%‘6% C%Iilgm- '\:gmjer' Ingligne- Peru | Aruba nSaunq- Stfg/lnaar- Egypt | India Am“ae' Poland | Jersey | Brazil
lease | AS  CB | NL IN PE | AR SM | MA ET ID | AM PL | JE BR
1972 NLO/0O | INO/OO

1975 NLO/01 | INO/O1

1977 JEO0/00

1977 BR0/00
1977 PEQ/00

1977 NLO/03 | INO/O2

1977 NLO/04

1978 | AS0/00 NLO/O5 | INO/O3 NAO/00

1979 NLO/06

1979 | AS1/00 NL1/00

1980 | AS1/01 NL1/01 | IN1/01

1981 | AS1/A1

1981 NL1/A1

1982 NL1/0P

1082 AS1/02 NL1/02 PE1/20 SM1/20 ETL/00 | ID1/00

1983 AS1/03 NL1/03 PE1/22

1986 PP1/04

1988 PP1/05

1991 PP1/06

1993 PP2/00

1995 PP2/01

1996 PP2/02

1996 PP2/03

1998 PP2/04

1999 PP2/05




Characteristics of the software

¢ real time
@ high reliability
€ high quality

€ embedded system

@ structured programming

& dedicated tools



Characteristics of the SW development

€ incremental development

€ backwards compatibility

€ macro assembler coding

@ long project throughput time
¢ thorough documented

® reviews & deskchecks

& teamwork

€ development environment:
Sun, UNIX, Ingres, X-terminals, ...

€ automatic testing



PRX/A:- some figures

Without VMEbus SW:

& 1260 records r2/02)

» 624 940 source lines
» 603 184 comment lines
» 19 000 pages description p2i00)

€ 4300 pages Operations Manual p2io1)

€4 CPU time on SUN for production loadtape & overlays:
1:26 hour epr2/os)



Functions

@ service provisioning

® call acceptance

@ call processing

@ subscriber services

€ routing

¢ signalling

® data collection for billing
¢ traffic observation

€ configuration management
® hardware tests

€ human-machine interface
¢ 1/0 handling

¢ ..




Main development topics

€ ITU and ETSI standards
€ CCITT SS7 digital signalling system
¢ ISDN

€ X.25, TCP/IP protocol
¢ ASN1

¢ OSl stack

¢ TCAP, SCCP, IN

¢ VME-bus

¢ ..




Recent realizations (1)

® subscriber services

L call Waiting (1983) (second call notification)

L call Forwarding (unconditional or if the subscriber is busy
or doesn’t reply)

&y Delayed Hotline (spontaneous call a few seconds after
picking up the phone)

&, Completion of Calls to Busy Subscribers @996
(automatic recall when the correspondent becomes free)

L, Message Waiting Indication

(indication of new voice mails)



Recent realizations (2)

@ protocols

> ISDN User Part (ISUP)
%, Transaction Capability (TCAP)

& Signalling Connection Control Part (SCCP)



Recent realizations (3)

€ features due to obligations
Imposed to the operator

by the European Union

L Number Portability (the subscriber always keeps the same number)

Ly Carrier Selection (the subscriber chooses the network operator for his call)
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General

€ development started in 1967

€ December, 1972: first operational use in UTRECHT- Overvecht (NL)
€ February 8, 1973: Overvecht officially inaugurated

& processor memory: 64 k (16 add. bits), 256 k, 1 M, 2.5 M (paging)

€ loadtapes: from papertape via cartridges to hard disk

& development in Hilversum, Norway, Malmesbury and Brussels (1976)
& since 1990, all development and responsibility in Brussels

@ 41 projects: from NLO/0O0 to PP2/05 (21 NL projects)

Februart 1998 GIP CHE 14



Development phases

PRXA

Phase Hardware Software Project | Year
simple call processing
prototype 64k memory work scheduling none 1970
_ 256k memory oyerlays.
production _ _ diagnostics NLO/OO | 1972
diagnostics o dE s
consolidation | more diagnostics basic/application split | NLO/O1 | 1975
J services NLO/05 | 1978
_ multiprocessor _
multicontrol multiprocessor NLO/0O6 | 1979
1M memory
S-memory S-memory & D/R NL1/00 | 1979
VME-AMA AUIA
merge inal SS7
CSS termina paging
paged memory (2.5 M) | services PP1/06 | 1991
new utility VME interface VME interface PP2/00 | 1993
: : . PP2/01 | 1995
services (units) services
PP2/05 | 1999

15



Development

€ major milestones:

Februart 1998

$1979: multi processor configuration
%,1981: S-memory

%,1991: C7 signalling

%,1993: New Utility on VME

©,1977: AMA (detailed billing)
©,1980: Voice Response Unit
%,1983: Call Waiting

%,1988: Three Party Service

GIP CHE 16



PRX/A LAB in Hilversum, early 70’s
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PRX/A LAB in Brussels, May 2000




UTRECHT-Overvecht 1972

In

First PRX/A exchange




Feb. 8 1973, Inauguration 1st PRX/A in UTRECHT-Overvecht

Seated: Mr. Leenman, president of the Dutch PTT, outright: Mr. Goebertus

20



“PPT” prophesy in 1973

On February 8 1973, during the inauguration of the first PRX/A
switch in UTRECHT-Overvecht, Drs. Ph. LEENMAN president
of the Dutch PTT ended his speech with this prophesy:

..... op grond hiervan moet worden aangenomen, dat in het
jaar 2000 nog altijd 1,5 miljoen telefoonabonnees op het
electro-mechanische systeem zijn aangesloten.

Maar daarnaast zal Nederland in het jaar 2000 vermoedelijk
7 miljoen telefoonabonnees tellen, die van de
semi-electronische centrales en de daarbijbehorende
drukknoptoestellen, die de plaats van de toestellen met
kiesschijven zullen gaan innemen, gebruik kunnen maken.
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First loadtapes on papertape. Papetape reader




The Teletype, the first operator device
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