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This charter contains rFarers  Which 2re sroduced for education
FUrroses within the T85-18 derartment.,

On section level wou wWwill find the main areas to be tzudght,

Each section is divided into subsections,

Subsection 0 dives a contents of the section.

Subsection 1 contains the torics to be thandled within this main
areas.,

The subseguent subsections deseribe the +torics mentioned inm
subsection 1 in full detzil.
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W T3818 Telehrony Switching File i SRIAZLDE-TL-1092
B -|volume 10927 SWAM | mm e e e e
-y Charter 40! Internal education i Execlusively far
e Section 2%t Introduction to TCP-18 arelication | Internal Use
; Subseetiod Ot CONTENTS. OF SURSECTION 2
1 :
igf
gg; subsect., Title
i85
ﬁ_qéé ________ . . . . o
3 H .
jed; 0 Contents of subsection 2
H+
;ﬁ% i Torics to be handled for introduction in
TCP-18 arrlication.
% 2 General lecture without imrlementation asrects.
g%g{ 3 Arrlication (call esrocessing) structure.
SH K
; '% 4 Call processing tuyres and rhases.
g
= 5_§_§
g_F 3 Inplementation of the call processing structure.
i3z .
ig 4 Items with specizl imrlementation asrects.
7 {Reserved for future wuse.)
i
§i 8 SNETS.,
£3 8
ééEE——v & {Reserved for future usae.)
gsg' 19 (Reserved for future use.)
Sda
§§§§ i1 {Reserved for future use.)
12 {Reserved for future uyse.)
.
5
S
§s§§
i
i
2 5%
]
£33
igé
fssk
i
i
223
38:]
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gﬂ Cnarter 40! Internal education ! Exclusivelw for
Section 2% Introduction to TCP-18 zrelication i Internal Use

i

Subsection 1! TOFICS TO BE HANDLED FOR fNTRDHUCTIUN IN TCFP-18
AFFLICATION,
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1.1 Aim of this raper,

The 3im of this Parer is to dive a3 list of subdects teo be handled as
arn  introduction to TCF-18 arrlicstion Frodramming, These subdects
are structured in such a waw that 2 selection can be made according
to the knowledsge level of the trainee, The handling of the suprdectsy
can be done bw different reorle who are familiar with the detzils of
that earticular sybdect.

sattan,
Jan Dritta,
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TE86818 Telernany Switching File | SR22T2-TL-10%2

Volume 1092% SUaM o e
Charter 60! Intermal educstion I Exclusively for
Section 2¢ Introduction to TCPF-18 aerlication ! Internal Use
1,2 Abbreviztions used in Section 2.
A-side ¢ Side of the exchanse with the czalling
subscriber or the incoming trunk,
ABLC ! Abnormal blochking condition.
ADR ! Associated dats block.
Ad { A-subscriber Junction circuit.
(Connected to an LE.)
aJdl i Incoming A-subscriber Junctionm circuit.
(Connected to an incoming line.)
AMA i Automatic messade accounting,
BJ { B-subscriber Junction circuit,
B-side i Side of the exchange with the called
subscriber or the outdgoindg trunk.
CCA + Lall coordination A-side,.
geCe t Call coordination B-side.
ECH t £L3ll coordination message.
CIM t Ca2ll inrut messase,
CLME i Close messade.,
CME t Central/Common memoru,
CFH i C3ll shase.
CPM i} Call rprocessing machine
LR + Call register.
nc { Device controller.
— DCIM ¢ Direct call inrut messadEe.
M s Data messade,
LseE v Digit send rachkat,
LUEM ! HDirect umit event messadge.
E/NM ! Receiving/Sendind. (For "Ewmrfangen und melden®.)
EF + Event =achket.
EXIT } Give ur control to MCP.
FI v Fast driver,
FIFQ ¢ First im first out.
HuW v Hardware,
I/0 ! Inrut / Quteut.
1D t Identification rschket,
10H v Inmerut / Dutrut machine. (Fart of the *MCU®.)
ITFR + Incoming trunk forced relessed.
JGR ! Jurniction growur,
LE v Line link block.
LC { Line circuit {For subscriber line).
ITFR : Incoming trunk forced releazsed.
MCF i Master comtrol errodrzm.
MCU v Main control wunit.
MFC ! Multi freaquancy code.
MR t HMarker,
MS t Memorws switch.
OTRE i+ Outgoind trunk p2ekwards blocked,

Frerared bw § J.M.ASem3 ] ISSUED Rev Ot
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EE Volume 109321 SWAM , e e e
:ﬂ Charter 50! Internal &ducstion | Exclusivelw for
' - Section 2% Imtroduction to TCF-18 asrlication ] Interrnal Use
TR FCM } Pulse code modulation.:
EEE FCS ¢ Ferirhersal control subsustem.
155 FG ! Frodect deneratoar,
Egﬁ FME t Processor/erivate memory.
HH FFH ! Primary PCM multirlexer.
gﬁg RC : Resronse command.
gﬁﬂ RGAT i Macro "Return ta the date".
§§§ RM i Resrponse messade.,
g"z‘g RSE ! Receiver / Sender dats biock.
&3 SD ! Slow driver.
SH { Sidnal handler.
SH-R t Build-upr sidnal handler.
3g SH-L } Lime sidnal handler.,
B SNETS $ Sustem-network testsystem.
gi%? SCH ¢ Start confirmation messada,
: §§§ SCF ! Sustem condition ranel.
i3 SCU : Secondary control unmit,
gdg STRT ! SBtart messadge.
L S ! Software,
3%% TR ! Trunk block.
= TCF-18 ! 18 bits PRX s=rocessor.
TGS ! Telerhony orerating svstem 5 rart
of the srogramming that surrorts the
i "Arrplication® Prodramming.
ﬁgé LEM i} Unit event messade.
g%gg uc { Unit controller.
it
23l
] A
i
2
853
if
i
25i:
31
ELEF]
§ 3
i
31
L
$382
2345
£3:4%
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78518 Telerhonuy Switching File | BR22G2-TL-1Q%2
Volume 1092! SWaM e it e T T Tupumpm—— '
Charter &0! Internal education b Exclusively far
Section 2! Introduction to TCF-18 arrplication i Internal Use

2 Generz2l lecture without imerlementation asrects.

J

Availanle.

2,1 Goal of the call rrocessing.,
~Look a3t an telerhone exchandge as 3 black hox.

-Seraration of 3 cs3ll in an A andg B-side.
~Advantades of such 3 srlit (source-destination serarationy.

2.2 Relation between hardware and software.

~Events are the base for software triddgering,

~Scan for changes 1in hardware from outside, I1I/0 commands for
chandes in hardware from inside,
-S5rlit Dbetween TOS8 and aeerlication {(definition i Interface

marals).,
~Event distribution bw TO0S,

2.3 Multicontreol asrects.

-Princirle of multicontrol for c2ll rrocessing (hardware structure),
—Exerlanation multicontrol not recessarwy for call eprocessing,
~Fzarallel processing means:

-=S#1lit of work between different machines (ur to 3.

-=1/0 rhilosorhu.

-=Time asrects {(time critical work/ ron-criticzl work),

Frerared bwe ! J.M.Adema ! ISSUED Rev 01
Sur, Coll, Id. ] Philiss’ Telecommunicatie b Date 1982-04-22
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EE Volume 10921 SWANM e
wd Chaster 403 Internzsl educstion I Exclusivelw for

" Section 27 Introduction to TCF-18 asrlication I Internal Use

l

3 Asrplication (Czall Processing) structure.

afi -
§§§g Available.
H
i
tHE
5?%% 3,1 Introduction.
Segs
§§§5 -Necessity of erodramming in modularsfurnctional blocks,
2233 ~Structure with levels
~HW --> telerhony functions.
~Function of UC/DC’s, SH's a2nd £21] Coordinators.
§3
E}
IEBE
;”g 3.2 Communication between different levels.
géﬁi -Necessity of secuential processind,
Eigg —Quick translation of HW-events into SW-functions.,
g%gg (Minimum holdind time of event 14 msec in hardware to enable

software to resct and process it)
-Solutiont Messadges which are handled secuentizl with the helr of a
date mechanism,

g

3.3

gg%-—— 3.3 Messade tures with exrlanation of their meaning,
15 -UEM » CIM » CCH + DM + SCM » STRT » KM , RC.

342¢

3

3+4 IDetailed descrirtion of CP structure.

2 |
R ~Further se#lit of horizontal levels:
Y --Event handling <--* resronse handling in UC/DC a2nd SH
§§§§ -—-Line SH «~=» build-us SH.

113 —-Link definitions between SH's.

2342 ~-Background of serlits in the S8H.

gég% -Communication between both SH’s.

225

§ . 3+3 Messade flow in sbove mentioned structure.

)

§§§ —-HBEase of messasde flow = ADR (racket address)

§§;§a ~Warking of the gate.

§§§§ -Handlins of the date outside the gate rrodgram itself (lockinsg eto.)
g§§§ -Interface with sate (GEMEs CLME:s RGAT.

%%éé -Direct and mormal messasges,

iy

Frerared by §{ J.M.Agema | ISSUED Rev 01
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75518 Telerhony Switching File I SR2252-TL-1092

Volume 10927 SWAM o e e e
Eharter 40! Internal education | Exclusively for
Section 2% Introgduction to TECFP-18 arrlication | Internal Use

3.6 Chnaracter of aererlication =rodgrams

~Re~entrancy (dander of rrodram worklocations),

-Necessity of transaction dats fields (ADB’ss CR’sy ete.) for dats
storadge of duenamic czll data.

-bander of use of 3 srogram in more than one esrioritu-level.
—Advantade of wusing *scheduling im worklist® instead of ‘scheduling
in rla3ce to dHo0 tables®. (Effect of sheer mass of Lraffic on OF
FTOSTEMS ),
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T5518 Telernony Switching File i SR22%2-TL-1092
Volume 1072: SWAHM
Charter 40! Internz2l education I Exclusively for

Section 2% Introduction to TCF-18 arelication j Interrnal Use

4 Czll rrocessing Lyres and rhases)

Available.

4.1 Genenal'definition,

-Transaction dats fields seen as memorw for the ster by step
situation in 2 call,

~Tuwres for? What are we handling?

—~States/mhases for! Where are we?

~Tures/states/rhases mainls Pfor distribution to modular Frodram
blocks., Indicators and flads for info used inside Frograms.,

4.2 Tyures,.
~Urit ture

-Sidnalling ture,.
~Line ture

4.3 FPttases.
-Unit state., -

-5idnal handler rhase,
-Call rhase.

Frerared by ¢! J.M.AgSems !  ISS5UED Rey 01
Sur, Colls Id. Il Fhilirs’ Telecommunicatie i Date 1982-04-22
Oridinal Issue I Industrie B.V, ~ HILVERSUM | Pade 60.2.1-7

Philips’ Telecommunicatie Industrie B.V. Hiversum J[1g Netheriands

3522 000 71631



. . 1LIPS

¥

cualquiera Que sea la forma en que sa hiciere, salvo
izacion escita da Los propietari

Rigurosamente reservadus kos ke twados. Sa
protiba la reproduccion 0 13 comunicacion a beenss,

shalten
« an Dane,

Gleichguitig in welches rom, ist hne sohdftiche
Genehrmigung des Figentiimers nichi gesiatiel

Alls Rechve ausdr
Varvigtfanigung oo

Réproduction ou comsmunication 4 des tiers

interdite sous (uelque fomne oe soit
Sans autonsalion écita du peopristain.

ToUs ioits SLCISNnt 1serves.

S80n

any form whatever is not pernutted without
writton authority from the propristor.

All nightts stricty reserved

Reproduction o issue 1o L

toestemiming van sigenares nist geoarioofd

Alls 1echien undrukketik voorbehouden
Vennengyuldging of medadeling aan derdan,

n welke vorm ook, is ronler schrittelijke

T8518 Telerhonw Switching File I SR2Z232-TL~1092
Volume 10921 SWAaM oo e e
Eharter 40! Internal educztion | Exclusivels for
Section 27 Introduction to TCP-18 w=rlication } Internsl Use

=

9 Imrlementation of the call erocessing structure.

Availanle.,

3.1 Tiats structure.

~Msd/event distribution tables.
~Packets?
-~ AlB! Internal racketss
-~ CR{ Use bitsy interrnal rackets:
-— RSEy EP; IDs DSF
~- Methods of defimitions for sumbols of datzs items.
-liats asccess/modification (IOM~CPM, sumbolic).
--lledicated itemss semarhore rrotection» Fhase derendent use Lo be
avoided,
-S0ft data (onlw which datas rnot how defined bw transaction)

S+2 Function of ®rodgram comronents.,

~Unit/Device controllerd
~-=-£211 zllucaticn/de-allocation,
-line 8H and Build-us SH,

~ ~Call eoordination A and B (give 3 comrlete eicture).

~3tart hendler,
~Relation with signslling srecs.

Atove functions must be exrlained with mentioning simrle t.o
understang messages {(use flawcharts).,

9+3 HRecoverw,

~Recovery levels

~Soflteware initiation

--Core clear

~-=~Fpols chaining

~=8table call savimg {datz collection).,

~Hardware initiation.

-~Bubsustemer unitsy network,

-=3lable cell saving (riot asvsilable hardware mot to be relessed),
-8tart scan / rolling.
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& List of items with srecial imrlementation ssrects,

Available? b.1 till 5.8,

6.1 Definitiorn of table outlets.

~How snd where {(rrodram selectzbilite influence).

4.2 I/0 #hilosorhy.,

-I/0 commands to different subsustems (SDs FIs FCSs MRJ.
~Restrictions to switching secuence and time delavs.,
~Hzrdware errors {returnsh.

H¢3  Timinsg.

“Normzl Limedgusrds
~Quick timeduzrds,

4,4 Clesrvance of unit event dats buffer (Flushing meChnanism).
£+3  Urnit hendlinsg,

=Unit conditions (serviceabilitys accessibilitws service corditiany.,
“Interfsce with confiduration monmitors {(olds EFFM)

4.5 Error detection with the 2id of unit testroints,

-Signallind conditions (Rackward blockings Forced releases Abrormal
blockindgs.,
~Transmission conditions {Transmissiaon blocked),
—Descristion of unit testroimt error detectian.
~-{l_amrs ABLEC, ITFR: OTER)
--ABLC messsda.
—-— Execution of the error detection,
~Re-zllocation of ¢all in arror from CFM to IOM,.
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Volume 10931 SHAM | e
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4.7 Irnterface with mzintenance configuration monitors,

~Switch test interface.

4.8 LEB/LC handling.

-LC event distribution.
~Furnction of Originating call initisliser gnd AJ/AJT initisliser,

4+%7 'Didit snzlwsis,

~Initislisation in Signal handler.

-Saurce and traffic classes,

~Conclusions and relastion with armslusis building blocks,

—Jurnction grour restriction (3nslusis conclusion not only decided pu
wanted destinationrs but 3lso bw the ‘source’ of the cally.,

46,10 Pad switching,

~Zeauence

.11 Sean delzue/signalling interrusrtion,
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7 Frasctical solution in existing rrodrams.,

-SH E/Ms rFulse {not selitted signaslling),
-Fuild-ur SHs MFC,

Notel Make use of messade btracer outs=ut.

8 SNETS.

-Structure and imrlementation.
~Coordinatory Test conf, nandlersy Test signal handlers.

? Mebthod for Frogram develorment,

-Sustem descrirtion landuade (SOL) flow -3 flowchart -> codind.
~Standards in volume 1050,
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10 Other fezstures {g.g, Surinam rrodect grour).

~Subseriber facilities
—AMA
~Traffic observation and cz2ll rerarting.

11 Control tare ssrects,

~Tatrle definitions for arrlicatior.
=Introduction of new facilities,

12 Mansgement azsrect of arrlicstion testinsg and verification,

~5urrlg the *Asslicastion marnual®

{(Contsct similar zrrlicstion rrodect droups)
~Frodect drour surrort,

~=~gdministratiaon.

~=-i_oaidtare rroduaction.

-~Comelaints.,

~Burerly testfloor / Trollew box,

=—~Logboeak.,

——Manuals.,

~Hasl branch-testh, {Use Tlowcharts!) and check srecizl for +the
interfaces [ABR/CR1.) This module test can be dore in simulzted
ervironment.

~Integration test in resl envirornment.
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Subsection 2! GENERAL LECTURE WITHOUT IMPLEMENTATION ASFECTS.

1 Gosl of the call srocessing.

What do we want to achieve with our activities?

- We want to mske 2 telerhane casll, The =zactusal +translation 1ist
communicating with another rerson over 3 long distance. (For
*rerson' we can read rowadavs z2lso ‘sustem®).

- We could law a8 wire-rair to that other rerson/sustem but whern it
iz not wused freceuently it is better to share it with ather
#aorle.,

I azdditions we don’t w2nt to seeak to the same rorson
geverstimsa.,

- The solution is to make 3ll the lines switchable. This is done
b4 3 s0 called telesnone exchande.

Zol a8 telerhone exchande connects one rarte to another. The
rarts that tskes the initistive to reach another rparty is called
the ca2lling rparty. The wanted rarty is the called Farty, To
simrlife  the situstion we call the Tirst one A(~side) and the

i

i

i

i

i
—
m
[
3]
o
o
Q
2
L+
|

1

1

I

I

Disgram 2.1,

From the above wmicture we can derive that it is useful to make =z
functional selit between A and EBE-side. The advantase of suych 2
view is that sny source can be connected to any destinmatiorn.

By introducing the terms *source" znd "destination’ W& have
extended the sibuatioﬁ.

Frerared by ! J.M.ACSems 1 ISZUED Reyw 01
qus, Coll, Id. I Fhiligs” Telecommunicatie i Date 1982-04-14
Orisinel Issue i Industrie B.V,2 - HILVERSUM | Fasde G0.2.2-1

Philips’ Telecommunicatie Industrie B.V. Hilversum 18 Netheriands

3522 000 71631



LIPS

[

cualquiera que 5o la fomia en que 56 hicisre, salva
autonzacion escrita de los propiatados.

prohibie Ja reproduccion o ja COMUNICAGn & lerceros,

Rigru0sis Nents resenvados ke, s dervchos. 5o

. stohne schttiiche

Genehmigung des Eigentisners nchi gestatiet

abwalton.

Venvigliziigung od

Alte Rachte ausdii
gleichgiiltig in weichy.

Rapeoductitn ou communication 3 des ties

interdile sous quelqua formae ce soit
sans autunisation écrile du propriétairg.

Fous drois sincternont réserves.

N

oy foamn whatever is nol k. .. _.awithoul
wiitlen authority fror the proprietor.

Reproduction or issue to

Al dights sinclly roserved

Vennenigwdiging of medadeling aan derden,

0 wetke VORI D0k, IS 20nder Sclwiftelijke
WOsTamIning van eigenares niel geootloofd

3
3
£
K
i
H
3
2
kS

TS518 Telesrnony Switching File i SR2Z2TZ~-TL-1092
Yalume 1072: SWAM | e e
Charter 40! Internal education i Exclusively far
Section 27 Introduction to TCF-18 aselication ] Internal Use
By connecting two rarties we don‘t want to be limited +to one
swWwitoching stasge, Therefore one telerhone euchange car  bDe
connected Lo other exchanges 33 wWwell., To deneralise the
situation we Just talk zbout source 2nd destimations because for
the structure of the svstem it is not imrortant whether the
arties belond to ocur exchanse or not.
R U ' b e m——— b
e ! ! . N ! ! -1
! l~tTelerhonel_ .. t-mtielerhone! L}
At lexchange | N oo /S lexchande ! PR
b} S ! SN 1./ e I !
s ITelerhone!l v
| I + _lexchange .. b
i VAR PNy -
] b / N i
J A l » » t B "
1 . . b
+ ¥
Sources _ llestinations
Diadram 2.2.
— Source:
Other exchange! incoming trunk (IT)
Jwr exchansge.’ oridinating subseriber line
Dagtination:
Other exchange! outgoind trunk (OT)
Cwn exchande! terminating subscriber line
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75518 Telerhony Switching File ! SR2252-TL-1492
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2 Relation between hardware and softusre.
Qur telerhone euchange is an SPC-(stored rrodram controlled-)
exchange. The system is Dbuilt wur in two rarts? Hardware zandg
Joftuare.
T ]
I Hardware |
fomm e e e ! Dizgram 2.3,
! Software !
e e !
To intesgrate bolh rarts an interface between them must be defined.
In deneral our ®=hilogsorhy a2bout the sustem is that the software
reflects the situstion in harduware. Therefore changes in HW must be
made knrnown Lo the 35SW. Such a2 chande we call an event znd it is
those events that trigder the software (N.B, Amr event is rot 2n
interrusty surrosed to be krown). ‘
c !
| Hardware !
! e !
'
Events ! Dliadram 2.4.
NEA
- S DR
! !
I Sogftware |
| S I
We 3lso want to rcause chandes in the HUW. This 1is dome wvia I/0
commands fTor whiech 170 instructions have hean defirned,
o !
! Hardware !
I
! !
Events | AN
NS ! I/0 Commands
N D
! ]
I Software |
| | Diagram 2&50
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How do we detect 2 change in HW?

The software is waiting for interrurts from the hardware. Every
12,5 msec +there 1s 3 HReal Time Clock interrust, At certain
intervals (esch interrurt) it will csuse the software +to issue 2
start of scan command to0 be issued., This means that 2 hardware
device 1s triddgered to look for chendes in the hardware. When it
has finished 1t will cause another interrurt! end-cf-scanm. This
tridders the software to see what the chandes were (stored in memory
e the hardware devicel.

Now we turn to the SW. We see then that in sractice a lot of the
work to be rerformed does rnot derend on the wishes of 3 rarticnylar
customer but is only derendent on cur swstem shilosorhwe. Therefore
both ~arts have been srlit,. The software which deals with the
imprlementztion of the system ehilosorhy is ea3lled the Telerhonw
Orerating svestem {(TO0S5). *Teleshonue® bec3use that is why we have
develored the suystem corcert. TO0S makes is rassible to orerate and
use the HUW.

#ll the services T0S w»rovides are described in so ealled TOS
interface manuals., These enable different users to imrlement the
wishes and srecifications of customers (arelication) viz a2 standard
interface on tor of TOS,

— The hsrdware has been srlit into swstem hardware and serrlication

nardwares, Ta orerste the arrlicstion hardusre 3 hardware/software
interface has been defined, This interfzce descrirtion can oe found
in  the Arrliction Hardware Marnual or for rew equirment in 2 valume
document .,

This hardwasre/software interface is reflected ip the TOS interface
maruials. Dizgram 2.4 givey 5 rsicture from the different lawverz in
hard- and software,
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| Ferirneral hardwared Telerhony units (+ rnetwork) |

| |

| e e HW/SW interface—~—mmem—m e e i

] |

| Comtrol narduare : Subhsuystems |

I }

i ::::::::=::=====:=:==:::=z:::::z::::::::::::::::::::::.—..::::::::::[

| }

{ TAS software : Confiduration manadement f

! I1/0 handling j

; Services |

1 1

[ e TOS/Arrl. interfape~——————mmwmaa e |

i i

! Arrlication software! Call rrocessing i

i }

T T MR e s A LR el e ey e S TE M M i L S SAF e el oy P R TS e L ARk o T T —— i - - ——

Diadgram 2.4,

The interface mamnuals give details of what the user has to srovide
i csse he wants to make use of a certain TO0S service.

TNS zcts as 3 lauwer between the nardware and aprlication.
Event distribution by TOS
It has been exrlained before +that the autoromous scan redisters
chandes in HW im  the memorw of the srocessor. TO0OS contains a
#rogram which is able to surrle these events with identification
rarameters (unit nre testroint identitw), TOS then r=3s3es the evaent
orn to aerslicztion '
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3 Multicontrol asepecis
The environment inm which call processing must work isg recorded in
the figure below.
| I
! Telerhony network !
! I
B C
! 1N I/70 Commands
Events N1/ !
! |
! i } 1 } )
i SCuU1l= ! i MCl = ! ! SCuU2= I
! CPM1 ! 1I0M + CFMO | i CPM2 !
| ! b e ! I, !
i ! i 1 | i
I FPME ! ! FME ! i FME '
e i e I b s i
] i i 1 I 1
Voo | 2N ! ZEN
NSO NS/ i N/ !
WU DU DRSNS S B S N
] 1
! Ms ]
— e e e e e e e e e ! llizgram 2.7,
| . |
! VAN
A4 !
___________ U S
] i I i | |
I FHE i J PME | ! FME !
S e e ! e |
! [
! CHME !
T !
A multi control swstem comsists of a mwain conmtrol unit (MCU) and  us
to 2 secondary comtrol units (SCU1l:» SCU2). All are connected with
each other via the central memorg., The multi control concest Was
necessary because of the rrocessing caracite needed to handle z11
the work caused by hardware events., 0Onlw the MCU is connected to
the telerhony switching network aznd therefore cazlled the IOM,

The rrincirle is that an event is accerted in the I/0 machine 2nd
the most time critical work is slso done in this machine, The work
that is not {or  lessy time c¢ritical cam e diver to another
Frocessor so thast the I0M bs available to nandle new events, It is
Lthen slso zveilable to hendle I/0 regussts,

We call the #rocessor thaet does the not time eritical work the
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c3ll =#rocessing wmachine (CFM) because here actually teleshonw
functions zre rerformed.

It must be stressead that the CPM‘ is not nrnecessarile 3 different
rrocessor  thanm the I0M. The call srocessing structure is such that
E3CH FIrOCESS0r can 3ct 85 a CFM

MCU = IDM + CFMO
SCUL = CPML
sCuz = CFPM2

It must be clear now that work for 2 call can be srlit between ur to
3 pFrocessors and rerformed irm sarallel. This can csuse sroblems if
g srecautions are taken, The s#ractical solutioms for call

FProcessing will be discussed later an.

Because there is onlw one erocessor connected to  the telerhonu
switehing networks 3ll1 commands to the hardware must be issued in
the IOM., To asvoeid knowleddge of which call #frocessing machine is
usedy TO0S5 provides 1/0 services that can be reauested to issue 3
rarticular command, T0S8 will take care of transfer of the reaguests
if necessares to the I10M,

Wnat normalls is 3 "fast" I/0 command will still pe "fast* whern it
wis reguested in the MCU. It will be slowr howevers when the
recuest has issued in 2 SCU.

the MCU makes ro difference,
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Supsection 3% AFFLICATION (CALL FROCESSING) STRUCTURE.

i Introduction

We heve seen 3 functional szlit between the A- and B-side of & call.
In addition each spurce and destination can have & different
communication werocedure with the exchange, Therefoare it is
necessars that CF rrodrams are selit into modular functional blacks.
To obtain medular blocks we have introduced different levels in call
#rocessing, The aim is to translate events into telerhonw functions
whiich are inderendent of the signalling rrocedures of the A- and
E-~side with the outside waorld,.

The rrincirle levels which we distinguish  in arrlication software

sre  dgivern in diagram 3.1, This structure is valid for A-side zs
well as for the B-side.

i i
| |
i }
| i
! ]
l IDH g TS T T —— [ l
] 1 Unit i Unit cortrol !
I ! controller | (tramslation into !
I Bt ‘ signzalling events) |
} ]
e it L T TR . !
| i
t CF'M p T T T + I
| I Signal | Signal handling 1
i t handler ] {tramslation into ]
] ] { telerhons functionssi |
! R R T e T ! call harmdling events) i
| [
1 L e * l
; i Calil ! €all handling |
| tcoordination! {Telerhane functiong) f
| I

Dizdram 3.1.

In disgram 3.2 wou will find 3 comeplete sicture of the aegrlication
structure.

[pitirs)

Prerared by | JeM,Adema | ISSUED Revy Q1
Sur, Coll., I4d. I Fhilirs® Telecommuricatie i Date 1982-04-22
Originsl Issue | Industrie B.V. - HILVERSUHM | Fasge 40,2,3-1

Philips’ Telecommunicatie Industrie B.V, Hiiversum 1 Netherlands

3522 000 71831



LIPS

F

oualtpuiera qua 568 ka forma en oue se hiciore, salvo
autorizacion escriia de los progietaios.

Rigurosamenia reservados todos lus devechos. Se
prohibe la reproduction o ka comunicacion a teceros,

0 Drite,

.+, ist ohine schriftiche

ton

Gonehmigung des Eigenturmurs michil gestattat.

Réproduction ou comimunication 2 des tiers
iiterdhie 5ous qualque forme ca soit
Sans aukonsabon scrte du propristaire

Tous droits stactement résenés.

am

any loem whatever is not pen...... without
witten authority from the peoprigior.

Al ights strictly resenved,
Reproduction or issua o By

Vermnenigvuldiging of madedaling aan derden,

i welke vorm ook, s zoiler schriftelijke
oesternining van cigenales niel geoadoold

Adle sachien ult[kl.‘d(d‘i]k virbehoucdon,

‘Wlll'i’

TES518 Telernony Switching File | SRZ232-TL-1092
Valume 10727 SWAM e e e
Chaster 60! Internzl ecucation | Exclusively for
Section 2 Introduction to TCF-18 arrlication i Internal Use
Telerhong N s
units v ' i\ {Hardware}
_ . . , N/ (Seoftuare)
T0E 1 £ N PN . }
==3=3=»090loovoovoovo!00ro.lé;toooﬁ,ooﬁﬁﬁbototb!ctotottt;ooiotoowooot
Apeli- I i + i i
cation levents 1'1/0 + i | events
(I0M3 | irequest . ! i
N/ ! ' I/70 ! N/
g . ! N reauest | P ——————— .
I [ e I_Q i * I ! $ m e - |—-0
{ ! i ! . ! Pt i
vyt / OC 1=—==i—1i N }=sl====1 UC /DC !
S ! ! . ] !

! I [C11 ! + ! ! LI o
:=:===0!!000!00'G0§0}!ICO!00006000"&0!6000&0{0!00&0!000!60{0!0000000
Arpli- | ! ] . ! i !
cation !} { ! v ! ] !
(CF#) ‘ﬁa i | N ! i !

i ! ! + ! t 1
{DHUEM ! SN ! ' i (DYUEMI SN

N1/ IRC ! , b N/ IRC
SR D l . ! P U
i i ; + ! ! !
| e ! ' ! b e
— E_ i P ? ) .GCH Vet !
! SH ! ymm———- Grmme— e | SH i
S ! ! , R ' Sl B, i
L. ! £zl S, R } I E£E273
(INDCIN @D AN i ! RPN B POy CIM! AN
N/ IRM i 8TRT b Start ! 1 N/ FRM
RPN RN S [y »=t_thandler l-~=——- ! N S B
i ’ |
! !
! !
! CCA CCE !
| i
! f
I Y e e e el R !
£33 £31
Disgram 3.2,
Remarks:
riJ ¢ Time ecritical work, Translation of events into mezninsful
messades. Also for *Initiation® and *Rlocking’.,
23 ¢ Intersretation of signzlling messades.
Translation into gernweral telernony Tunctions.
[31 ¢! Coordinstion task bhetween A- and B-side.
C41 1 The °*Starthandlers' are desisned for inittiating
the link oetween 44— snd EBE-side,
@ ,"lf\A'ﬁ“{\p.j\ L . s T
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Difference between UC and [CS

A device controller is wused for equirment behind the new PECS
sitbhsuwstems while 3 wunit controller is related to a3 shusicszl
telernong unit in the "old® PRX hardware. For each ture of unit =
unit/device controller exists and for each signalling sraocedure = SH
is built.
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? Communication bhetween different levels

A telerhonw wunit has a3 limited number of testroints. Thes
testroints reflect the state of the unit. The transitions int
different states maw result in  testraint values which ogccurre
nefore. This means that we must srrocess the events which belons t
the testeroint chandes: seauentizlly to interrrel them in the correc
Wade At Lthe czme time it is mecessary Lo rrocess an event to do th
time critical work., This work is done in the unit controller, B
translating the event into 3 messader we can susrend the not tim
critical work.

In fact 2 message is a8 code with additional information and 1

cualquiens que sea ka forma en que 56 hiciare, salo
adorizacion estrita de ks propistarios.

Rigunosamente reservados
prokiba la reproduccion ola

gg contained in one 1é6-bit word.

g'% The messade must be meaningful for the SH which has to rrocess it
§§E§ This work can be daone in the CFM. In the outlimed confiduratic
%g (I0M + CFM)s events will zutomaticzlly be offered secuentialluy ¢
j-% arrlications pecause the IOM is mart to the one and oalw MCU.

%éé Delaws in event hnandling must be avoided by  translating th
'gfi remaimning work for an event 85 s00n as rossibtle into 2 ‘messadge’ s
§§§§ thet arnother event can be handled. Howevery the susrended wor
3 (susrended oy Froducing 3 messade) still must be handle

geaquenctially, To achieve thiss the messade is offered Lo 2 srodrs
that canm aueue the messade rer c2ll,., This rFrogram is called th
"date”. The exact working of the "date” mechsanism will he handle
later on.
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3 HMesszse tgres with exrlanastion of their meazning.

In the same waw as & message is used to communicate from 2 UC/DC to
g8 SHr the communication between other levels in 2lso done with
messages. These messades are offered to the date a2 well, Thus the
work for 3 wmessade in execution can rot be interrusted until this
messade has finished., The messsge twures that have been defined to
communicate between the levels are

Uni%t event messagfe (UEM)! This messade is generated in the UC to
shift work to 8 8H a3s scon as time
critical actioens have been handled in the
UC. An UEM is Just an intermediate state
between an event andg 3 CIM.

Call ineut messade (CIM): This messése is denerated in 3 SH to
inform the c¢3ll coordination to rerform

dgeneral telerhone functions. At this
level no signzlling derendent info is
sent .,

Call coord., ms<e (CCMye This messade i3 used +to communicate
tetween the A-gide and B~side
coordinzator.

Stzrt messade! This messade ie wused +to initiate from
call coordinstor the other side of the
ca3ll when its destinstior is krown.

Scme srecial CCH’s heve been defined:

Natz messade (DM)! This msg has an additionzl function to a

' normal CCHM: It can transfTer dstz from
one side to the other.

Start confirm. mszg (SCM)! This messadge is used to inform the rcall
coordinator whicn nas issued 3 start meg
about the result of the start,

Remari!? After issueing a start msg the coordinator will zlwavws wait

for 8 SCHM before 3llowing the next message to he handled,
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The following two ‘messagses’ take care of the communication in the

1

orrosite direction of the nierzrohy.,

Resronse mss (RM) ¢ Tiiis messade is issued fram a3 coordinator
to 2 SH when some sidgnalling derendent work
for 2 telerhongy Ffunction must be done.,
This messade is onls offered for
distribution +to the arrorpriazte GH and
therefore will be handled immedistelw. An
RM is handled zs resction on 2 message that
has ‘*locked” the dgate, Thew are therefore
gnly distributed bw the date.

Resronse command {(RC)? A resronse command is used for Lhe
communiication from the SH to a UC. In this
waw 3 UC can bhe requested to r=erform a2
function that is the sriveledge of the IOM.
Both RC zand KM must return to the
originator to continue the messadge theu
were handling. So RT and RM act like 3
subiroutine (but can give 2rF conirol).

Whern we look at our ricturer we see that certzin messzdes cross the
border between I0M and CFM. These messades are UEM and RC. When
I0M ard CFM are not in the same rrocessory these messzge must be

gre offered to 8 TOS service that will take care of this transfer.,

T T T T T M M S Mk e e e T L e e L e o e e et A A Al Sl e o o ny Tt T R A A s b = et e S s A e e = e ot —
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4 Detziled descrirtion of CF structure

From the discussion a2bout the messades =ou can see that there is 2
two-was communication on the different levels., Therefore internally
€ and SH have been srlit into an event handlins rart and 3 resronse
handling rart {(diagram 3.3),

! N
Events! ! 1/0 recuests
N/ pm———————— 1
DUV IR R .
! . !
! Event + Resronse | uc s oc
I haendling .+ bhandling | EZTE= == '
e e —————— ! SN
! ’ I IOH
|D}00|0&00!it.tt!"ootli.’ VAR L A A I N I A S A
UEM ! ! RC b CFPHM
\NEY ym———————— w1 AV
e e e 2 N
! . !
P Event + Resronse ! 5H
! hendling . handling ! ==
| ¥
1 ; .
] A R e 4 VAN
CInM ! . ' Ri
NE/ |
e R
!
tC !

ek T At e A M . v o P e ——

Liagram 3.3,

Due to 3 resronse command the unit controller can send the signal
hantdler some information bw denerating a UEM. The same is wvalid for
TESFONSE MeSSIges. These ¢an denerate new ©3ll inFul messades to
arrange work to be domer which does not belong to the task of 2 SH.
(Resronsibility of the ca2ll coordinators).
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s8 called build-ur sidnzals.

It is rossible to use line signals to send build-us information., In
that case we make use of the length of the signals, Hecause wou
need 3 lot of chandes to transfer wour information it is @ slow
sustem. To sreed up the build-ur rrocess new units have been made
wihich 2re used only for (arecial) build-ur signals., Ariother
advantage of such 3 srecial onit iss that it is onlu needed for a
small rmortion of the total call time. After finishing the pulld-ur
rrocedures the umit can be used for another call set-ur. If in the
signalling srocedure 35 well as in the hardware there is =
functional srlit between both rsartss whe shouldn’t we do that in
softuare? , '

— Therefore in such a3 case the signal narmdler is selit into 2 mart
tihat fnandles the line and 2 =art that handles the build_ur sidnais.
Because the function has beemn selit in hardware we already need Lwo
unit  controllers (for esch different ture of unit 2 unit controller
ig necessary)., The srecial build us unit is called 3 sender or
receiver.

Some examrles of line signals!
~Seizyre :

-Seizyre gckrowleddement

~AnSwer

~Forward/Backward relesse

-Blocking

Some sxamples of build-ur signals:
~bigits for routing or idenrtification
-Category -
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Lime SH and Build-us SH,

To set ur & connection we have to inform the exchange of -our wishes,
The used communication Frrocedure is called a8 sisnslling Frrocedure.
A sisnalling rrocedure can be selit into 2 saris?

1. Sidnals that are sent to establish and Dresk-~down 3
communication eath with our gwn exchange of wWwith another
excnanse, These are the so called line sidnzls.

2+ 8ignals that are sent to sHive information about the
destimation we want to reach (routing infold. Theu form the

The following sicture arises (diagram 3.4.)°
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2 Diagram 3.4,

3,

1 . . .

;§§ Because the 1line and build-ur sidgnal handler form anm intesgral Fart
?Zgg of the signalling srocedurer some communication is necessarw tpetween
%“E both. This is done via so called function codes, The
gég imrlementation will be discussed later., The confiduration which is
%géé outlined zboves dives now the rossibility to connect any build-us to
FE5S ang line 8H,

Evamerle!

L MFC build-ur which is used in  comiination with different line
%%i signalling rFrocedures, To vconngct 3 line and & build~ur sisgnal
gﬁg handler we have to declare certain data definitions., Trnese
x%;; definitions are called the linmk definitions. Different waws of
%33% imrlementation cause that these definitions cennot zlwaws be found
%§§§ in 3 sindgle comeanent,

358
3255
2511
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2 Messade flow

It may not have been verws clear how the sgenersted messades -reach
their destination and how thew are connected to ome call. At this
stage of the course we want +to sSo into more detail zbout this
PHenomenar .

3+1 How are messades bound to 3 particular call?

Each telerhony unit is assigned 3 racket, This rzcket is called for
normzl trunk units Associsted Dats Block (ADR) and for the srecizl
biild=-ur units Receiver/Sender Data Block (RSE)Y.

The ADBR is used a5 the basse for 2 cazll. Im this rachket dats
pelonging to the call is stored,

A ca2ll uses an A- and B-side wurit 3 80 there are two ADBR’s inm 2
comrlete ca3ll.,

When = messadge is denerated and offered to the date erodgramr the
AR is alwavs surrlied., This rrocedure ensures that different calls
can be distinsuished as ceoncurrent rrocesszes,

For the B-side unit an ADR is fetched from a3 rool at the moment
ihat the B-side is started,

For A-side units and build-urs umits 2 transaction data block is
alwavys rFresent. '

Réproduation u comnwinication a des s

interdile sous Guelgue forme ca soit
sans auicrisation écrte du propriétxng

Tous dreils strictement réserves.

ariy forin whatever is el painitted withoul
wrillen authority frem the prosprietor.

Al nghts stocly reserved.

Reproduction o 15506 to By ... s in

Al rechilan uitdrukkeliji voorbploudon.
Venrarigvadigiog of wedating san derden,

PHILPL

invywetke vorm Guk, is zonder sciviftelijke
ESLNTTUNG van eiyunaras et gecoroofd.

TGS ~r~rovides 3 table which cormtains the references to the
— transzction datez blocks. This table FEFXOTBB is imdesed with the
it number., T85 stores the : references for A-~side wunits and
build-ur  unitsy while arerlicstion has to do this for the E-side
arits.
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2 Warking of the dgate.

Thae 2ate is & TOS rrodgram that runs in the CFM.
The main functions of the Hate are (rFrer rrocess)i

-~ adewing of messzdes
-  ensuring seauentisl rrocessing of messades (FIFD)
- distribution of messadges

When 2 messadge is offered to the date it wWwill check whether =z
messade 1s a3lresde handled, The AINER contains an indicator {(the lack
pit - LEKY which in that case is set.

If the date is locked the messade will be eueued by storing it at
3 certsin rlace in the ADB and the gate will either return to the
user of return to the MLCF (derending on the message ture and whether
g return link is specified or not):. Whern more tham one messadge has
to be cueued a3 racket rao0l is available from which prackets (EF‘g)
can bhe obtained to store the messade. These rachkets are chained to
the AR (see diadram 3.35.).

=

HDiadram 3.9,

When 3 messsdge has been executedr it must signal this back tg the

gate. The date will look whether another messade is available in
the eueue zand schedule +this message +to be distributed to the
grrrorrizte  efrogram, In this rcase the d3te staws locked, When the

last availzble messade has finmished znd signals +this back to the
gate the date will unlock. Ang other messade offered will lock the |
dgate adain and be distriouted immediatelws.

Normal UEMs CEM ang CIM’s are handled in this waw. A start
messade 1g not hnendled by the dgate. It is & direct Jdumr to a3 start
harndler, Howevers 2 stsrt messadge must be issued when the date is
locked because no interference is zllowed until the other side has
teen initiated.

w start messade is the resull of nandling a CIM,

Tre B-side must signel back +that it has firnished with +the

initiastion. It will @&glso indicaste by the messade name whether it
Fresared e 3 J:.MiAdems { SSUED Rev 01
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was successful ar not. The signalling back is done with a start
confirmetion messade. This messadge is offered to the date at =
srecial entry where it will immediatels be distributed 238 2 cazll
coordination msdg.

The #ate is still locked by the LCIM that caused the start

messadge. Whenn tLhe SCM has been prrocessed nmnessade handling is
3llowed again at that side of the call.
Resronse messades are only distributed bw the date. Dlata messades

are hendled in the game waw a3s 2 CCMy excert that in this case a
transmissian racket (Just to conmtaz2in the data to he transferred to
the other side) is invulveﬁ.

fugrosamenie resesvados todos s desdws S0

prohiba la reproduccién o ta comunicaciin a feceros,
cuakyuiens que 503 Ja forma en que se hiciere, savo
autonzacidn escrita de ks propietanos.

éé A srecizl messade that exists is CIM *asbort". The dHate dZenerztes

=3 this message if there are no event rackets available anumore (loss

§331 of info). ,

*?g An sbort messade Zets 3 sreciszl treatment. When it is offered to

353 the date and the date is locked, 3ll aueued messadges are removed and
gﬁ@ this message is the next one to be handled, The current message

Bgéi will be alllowed to Ffinish, Messages offered to the gate for

g%gg aueuing after an sbort messadge has been receivedy will be ignored,

P
The gate offers some rFossibilities to initiste and terminate message
nandling,

§

§§§ - unlock the sate and remove 31l messages.

ggsi - lock the gate and remove 3ll messades,

Sgég*“' {here the removal is ortional)

-

gggé Use of lthese features is made when 3 call is started and when it is

3323 ending. This makes it rossible to avoid messases which are not

L wanted anumore by srrlication,

Wnen a message is offered to the date it mayw be rossible that Lhe
2 user wants back. corntrol after the messade has beern handled. Far
133 this rurrose the date needs some extra storage seace which is  found
}§§ in 8 Call Redister (CR). This is an extended dats rmacket for the

3238 call reeded durind transitional reriods,

ﬁgg When the gate cannot obtain a CR it will rFlace the ADE in a8 “‘wait

g%g for CR’ queue. The date will continue only for this call when s CR

£35s has become available.

2353 The srecified return is stored in the CR. When the call isc
locked the date will store the message and use the return linmk to
get back to the user. Howeverr when the czlil is not locked =

. schedule to another entry in the date has tao be done Lo distripute

‘ﬁgé the message and 3t the immediate return roint to return to the user,

,%5 In the CR 2 'CR in wuse*® field has been defined, If this field isg

g%é% amertyy the dale will return the CFR ta its rool,

352,

§§§§ It must be kert in wind that the basic function of the "Gate® is:

éggg Redgulsting the sctions for & call in  such manmers that use of

Hi
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"Work-fields® inm ADRBs» RSEs or CR is limited to one zction.

IT for instance & certain field would be in wuse for 2 slow driver
command and the dgate would accert and distribute 2 messades that
would "unkrnowingle' use the same field for a time delaw zetions the
control chains of the slow driver service and the time service would
be smarled ur in 3 nasty way.

escrita de fos p

.

In deneral ¢ All events must lock the date when thew are handled.
RM’s however are the result of another messages that locked the date
alreader and must not "double lock® the #gate! RC’s are in the same
situation » aor are the result of RM’s.
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S+3 Direct and normal messades.

The difference between direct and normal messages is that direct
messages are not offered to the dzte and rormal messzdes are. The
direct messades are only distributed, Two tyres of direct messades
exist? ODUEM’s and DCIM’s. Thew are used when no interference can
take #lace between 38 current messade or action and Lthe nandling of
the direct messade. DUEM s are used in two waus!?

- Connection of UL and SH zs "one" srodram. Im this rcase i1t is
rossible to shifi work to the CFH. This work is done without
date rrotection.

- Information transfer from the UC to the SH while +the date is
locked, There are two reasons for thisi
A Imrortant information must be rassed on to the 5H.
B. Communication between SH and UL where the sisgnal handlepr rhas
is used to duide the *answer", The return of a resronse
command 1s 3 DUEM in this case {(see "flushing mechasrism®).

LCIM’s can be used when 2o want to be sure that this message is
handled or when wou are sure that it will nmot disturh other
messzdges. This is signalling tyre derendent. The distribution of
BCIM‘s harrens in the same waw 3s for mormal CIM’‘s,

Remark: The transfer of a2 UEM via the UEM buffer takes time. The
cuffer works on a8 FIFO basisr: s0 that tHere is rno difference between
direct and normal messadges z2s far zs the transerort Ltime to the CPM
15 concernad,
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J+4 Interface with the date (rrovided by TOY)

How and where are messasdes denerated?

DUEM These messades can be denerated in two rlaces!
1. Unit controller
2, Signal handler

ardd 1)

Whern 3 UEM is denerated in the wunit controller it
must be done by 3 macro call UEME. This is 3 call
to the UEM recertion which will store it im the unit
event msg buffer to be transferred to the CPM. The
UEM buffer is only used when +the CPM is another
Frocessor  than  the IO0M. If the CFM is the same
rrocessar as the IOM the UEM is offered to the dgate
immediately. When no reiurn is wanted comtrol io
MCF will be siven. When a return is srecified the
user must give ur control to MCF a3.s.3.%. to enable
the event distributor to continide with the next
event. :

DUEM’s can onls be senerated in the I0M with the
macro  DUEM. It is not sllowed to srecifw 2 return.
The distribution is done in the samewas 35 normal
— UEM’ g,

agf 2)

When a UEM is generated in 3 SH this is rnormallsw
done to come under the date but is slso allowed if
gdditional work nas to be done within the signal
nandler, This messade must be denersted by 2 m3CTro
call BEME., A return is zllowerd,

Tiagrams 3.4a, and 3,60 dive 2 surves of the
sossibilities for UEM demerztion.
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B e iy
3 uc
&
&gg T T T e e e e T T e e e w e - *
§_§ | : : : |
3§§§ I : : : 1
§5§§ it UEHEDQQ DUEM. . UEHEGOO }
gngg | : : LR I3 o:::' * : !
%I L + . * + + l
gg ] H + + + H
H §.s | : : H : b
41
333 i : : ¢ EXIT i t
g‘égg a : : : P
bl A T T T
£33 i queuing  distri- ! aueuing|
: ?g E and/or bution 3 N
.”"g, | schedaling s e vl H
§§§§ | for distrib., b
i15i8 | ] distr,|
383 ! EXIT ¢
HH ] e e e ,
Gate :
£ Diadram 3.6b.
{5
HH
3%3-—~ Resp, command A resronse command is not 3 resl messade. It does
§§§§ not make use of the dste at all., It is denerated by
ig%ﬁ * the macro call .GRCM. It is offered to the resronse
5355 cammard  handlers which will tramsfer it to the IOM.
izt To return back to the sismal handler rormally wou
will wcall the macro RRCM. RC’s are givern while the
date is locked.
3 .
B Start mssg A start messzde is denerated be the macro call STRTy
EE which results in & direct Jums to the regquired start
gggg handler., It must be done while the date is locked.
1432
Eéég Other messsges CIMy» DMy CCM and SCM’s are senerated with the macro
X call GEME. They are handled bs the date in the
23t rreviousls described was., A SCM must have a return
srecified to de-courle A and B-side of the call.
The other messadges need 2 return when they are
£ dgenersted while the sate is locked to unlock it.
é;%é DCIM's may only be denerated with macro BEME a5 =
§E§§ direct result of UEM handling in the SH, The date
:§§§ must still be locked bw this UEM. A return is not
353k allowed,
3E43
$533
518
‘g' o
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=

: Resronse msg A resronse msg must De denerated by 2 macro call
$§§ 7 GEME and when it arrives in the dates it will be
Egg distributed to the arrrorriste SH immediztelwu. '
g8
ﬁgg_ \
§$E: Return to the gate!
§552 _ .

%;i After execution of a3 messadge be the rrodram to which it was
g {5 distributed it is necessary to inform the date. Because there are 2
g%é teres of messages (and which make use of the date)!
Zag®

A. Messade that after deneration allows the denerasting program to
det back control immediatelw.

E. Mesezge that after dgemerstion zllows the senerating Prrogram to
fet back control zfter the messade has been executed:

fen
sy 80 Dritte,

there are zlso 2 waus of return.

ad A, Use the macro RGAT {return to =Zate), This is wvalid for UEMs I'M
CCMs» CIMs SCH’s.

Genehmigung des Egentumers mcht gestatiat.

Alle Rede ausdrick
Vervielfaitigung oder ...
gleichgiitig in welcher Form, ist ohne schnftiiche

gd B, Use the macro CLME (close message). This is wvalid for RM‘'s

B
§§§ Remearks!
i
;ggg—- 1. This difference in return may cause rroblems when it is not
%gg very clear which tore of mse initialls started the =rocess.,
3513
3§g§ 2+ A messade that ie zllowed to be denerated without 2  return
ki T Vwill be handled in the eroser waw by the gate,
Dizgrams 3.7 zhd 3.8 dive an overview of the rossible message Tlows.
i
iE
il
Eegd
hi
LB
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2353
2323
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1 i CC~# START HANDLER SH B-side |
zggé ! A-side | E-side |
L 1 | |
H | CIM i !
§§§§ I : i ]
§s§’5 T i |
'.E'_-g l STRTl|0.0060|!000§'0'08TRT | i
588t i : | ;
| HE | } i
} ! | i
iz | CLCK i }
iy 1 (B-side) | ;
g%%é i Yasesrrrrea{schedule) {
Stk f | 3 1
és i I H $ 4 i
%%%g | i : i
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3%% | | : |
32 i | : I
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EEEEH Diadram 3.8,
NBE The date has a srecial entry to receive 3 SCH in case no B-side
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6 Character of arrlication =rodrams.

From the rrevious exrlanation it must be clears that calls offered
to the sgstem form concurrent rFrocesses., Therefore ®rodram
worklocstions can be used by different srocesses. This can harren
wher Lhe rrogram is temrorarily interrurted to rerform 3rother task,
At this moment 2rother mrocess is 3llowed to use the srodram snd can
averwrite the worklocations, After return to the rrogram these
location can only be used when restored wWwith own data. Because
there 1is a3 lot of data to be kert with 3 Frocess we use transaction
dats control fields (datas area for one srocess onlu),

These fields are 3lready mentioned before, Thew are ADEy CRs FRSE.
Other ones with more dedicated tasks Wwill be exrplained lzter on.

Another characteristics which needs attentions is the different
Friority levels asrrlication makes use of., Wherm 3 schedule in batch
level is rerformed» the program can be re-entered on real time
lavel., In that case worklocations can have been destrowed pefore a
schedule back to rezl time level is done.

When schedules have to be dome it is zdvised +to make use of
worklists instead of elzce to =0 tables. In the first case wou
offer wour own worklocations and irm the latter cazse wou make use of
declared worklocations and therefore can overflow when g lot of
calls are offered to the sustem. This z3lso means that You can loose

- informetion and the suystem will crash.
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. N

Subsection 41 CALL FROCESSING TYFES AND FHASES,

1 General definition.

The existence of transaction data fields has been exrlained before.
Thew are keering data that belondgs to the rrocess (2 czll). One
kind of dats that is stored im an ADE or RSE relates +to the
situstion in which the call is. We have noted that each telerhony
unit has an ADR or RSB connected to it. Because rot all telerhonw

Riguosamente rosevados odos ks derechos Se
prohibe 1a reproduction 0 la CoMUNILacIon B taresmos,
oualquiem que seb la forma en que se hiciare, salvo
aulBnzacion sscnity de [0s propietancs.

§g units are of the same twyre and serve the same signalling rrocedure
ﬁi we have to record this difference in the ADR or RSE. So the tyres
g%é in the ADR tell us what we are handlinsg, Alsc we have seen before
‘%é that events alond the sidnalling rprocedure maw arrear to logk the
ﬁsg sIMme . But it is a3lso true that messages at 3 certain foint in a
%%E call have 8 different imeact or are not wanted. Therefore uvou will
$%§ find states and rhases in the ADK so that we krow where we are,
§%§§ Therefore tuyres/states aznd srhases have a3 rractical imract as well.
<= Thew are nsed to distribute messasges and funmctions to  the

srerorrizte rrograms.,

Arother waw of knowing where sou are is by - usindg indicstors or
Fflags. This is imrractical when distribution must take #lace by
general rrogramsy but is useful when srrlied within 3 erogram or
— Prodram area.

Tous dronts strictemient msenés.
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inlerdite 50us quekjua formme ca soit

5ans autorisation écite du propriélaire

any forn whatever is nat gerrmitled withoul
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2 Tsres

The tures that we are using im c2ll rrocessing are!

2:1 Unit teres

Unit tures exist in hardware and software. A hardware unit ture is
assaciated with &2 srhysical unit. Software unit tures make it
rossible to use units which are identical in hardware in 2 different
waw (e.d., for a different signalling rrocedure),

Each unit ture has 3 set of characteristics and when we assidn a
tere to 3 umit we determine the rossibilities of that unit.

To each unit ture 3 unit controller belondgss which can handle events
and I/0 commands on units of this ture. The unit event and TESFONSE
command distributor will use the unit to distribute a2m event,

2+2 Signslling ture

Each signslling srocedure has asssigned s sisgnalling £spe. In rcase
Lthe signallinmg rrocedure is selitted intoc a liﬁg and build-usr =art
the signalling ture will be the same for hoth. An extra indicator
nas bpeen introduced to 1indicated that the build-us sigdnalling is

— getive, Ta each signz2lling tuee belonds 3 signal handler op sidnal

Réproduction ou commanication a des tiers.
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sans aulorisalion écnite du propriélaize.

Tous Uits stclement feservis.

Raprochuction or issus 6 tiu pwrues in
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writien authority from the proprietor.

Adl rights stricity reserved.

Vermenigvuldiging of mededsling aan duden,

in welks vorm ook, is 2onder schriftelijke
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=
3.
2
El
5
2
&
E

nandler gair {SH-L + SH-R),. Ofstributors that mzke use of the
gignalling tere sre]

Resronse messade distributor

Unit event messazde distributor,

2.3 Lime tupe

A line ture is sssidned to each subseriber lirme. Suech 2 line needs
3 serarate twre because bothwae +traffic cam be rossible an suJuch
lines, To obtain the correct sidnalling ture this ture must he
translated derendent on the waw the line is used (oridinating or
terminating). The line ture will not be used for distributions bBut

the signalling tuyre belonging to it.
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3 Fhases

To know where we 2re in the sigsnalling #rocedure  and hardware we
have introduced states and mrhases!?

3+1 Unit state

A unit state is used in a unmit controller to keer in rhase with +the
state of the unit. It is 3 subdivision of the umit ture and will Da
used to distribute a3 unit event (the same event can have s different
meaning in a3 different state).

Note: RC’s 3are not distributed on unit state,

3+.2 8ignzl handler rhase

Within a8 signal handler it is useful to interrret UEM’s azccording to
the ehsgse of the sidnalling srocedure. Not relevant messades can pe
ignored easily. It is 2 subdivision of the signalling tyre and will
be used by the UEM distributor.

Note! RM’s are not distribputed on SH-rhase.

3+3 Call =hase

At coordination level we are only interested in telerhonw functions.
Bewause these functions have 3 rarticular mesning 3t certzin =Qints
in the rrocess we have divided the call in certain shases,
Logically we wuse the name call rhase. CIM’sy CCMs DMy SCM’s
distributors use this shase to distribute these messages to the call
caordination,
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