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CASE  STUDY ON  TELEPHONY

e BASICS ofF TELEPHONY
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NO REAL TiME o-S.

« LARGE EXCHANGE 16,000 Lives
REAL Time 0-5.
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TRAFFIC ®

ERLANG -~ FRACTION OF TIME LINE /S BUS)

ERLANG = CALL RATE X HrLiDiNgG TimE
EXAMPLE -
OBSERVE | LINE
CALL 1o TIMES i 1l  mouR
S0 sscs. 8usy EACH TIME
ZRLANG = 10 . x 90
D650
EXCHANGE oF 100 wLwNES
CALL RATE = 10 % loo /HOUR

= {000 / SEC
J600

s 1 cALL v 3 secs.

LOAD oN THE SYSTEM
cass | LEING covLy SCEATIALS

e MAX. LoAD WNHILE DIALLING

s Min. PuLsE WIDTH = 20 ms.
THReE SAmPLES FOR  MAJToRITY LOGic
SAMPLING TImE & ms:

* DIALLING TImME & sec.
FoR |00 L ExcHANGE 0-25 £
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PER  LINE PROCESSING TImE 60%.
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& FAULT TOLERANCE ' Q

CAsE 2 USING HARDWARE
e CRITICAL MODULES To BE MADE REsiLis

*RELEGATE THiIS To08 TO  HARDWARE

*ERROR - CORRECTING C.ODES
*MAX . LOAD WHILE DIALLING . EQG. HAMMING CODE
SEVENTS OCCUR onN THEAVE. EVERY F0Oms. o TRIPLE MODULAR  REDUNDANCY
+FOR  100L  EXCHANGE D-2§ E « PMIR  OF PAIRS

ONE EVENT N 350 ms.
o  DUPLICATION

s FOR SooL EXCHANGE 0-25 &
ONE EVENT w Foms 1/ s CRITERIA FOR  FAULT  TOLERANCE
CAN USE INTERRUPT  FOR R/W  DATA *GRAIE oF  SERYICE
REAL TIME  CRITICALITY LESS  SEVEAE. (SYsTEM [S08 EYsTEM  DOWN TimE )
e MEAN Tims  BETHUEEN FAILURES (MTEF
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SOFTWARE
s CALL PROCESSING

e MAINTENANCE
s ROUTINING
e RECONFIGURATION
.« DIAGNOSTICS
« RECOVERY

o ADMINISTRAT ION
o BILLING
« RECENT CHRANGE

SOFTWARE MODEL

INTER - EVENT TIME = SO ms.
WHER SAS [ROCESSING  EACH EYsNT = 3-4 m,

o ND  TIME  SLICING  NEEDED.

*PROCESS MANAGEMENT
*NO TimE  SLicE
* EVENT  DRIVEN  SCHNEDULING
« FOR 8 VER LOOPS CANNOT BE TRAPPE

* MEMORY MANAGEMENT
* WORST CASE  STATIC ALDTMENT
oMz PORT - 3L Ayrss
w28 PLRTS  —- 4k BYTES.
NO  MEMORY MANAGEMENT

* Timg MANAGEMENT
e TIME - BUTS = SECS. ooms RTC.

EVENT DRIVEN. X SCANNING .

« SYNCHRONISATION
s ND TIME SLiCiNg
S N SEMAPHDRES BETWEEN  PROCESSE

v SNl BETHWEEN  HIGH L275. &k MT. RITI
MASK  INTERRUPTS.

SHARED MEMORY MOJDEL.



F/an State Modrer oF ELEPHoNE@ | "

( SMPL'F'E‘D) CDOT 128 PBX CENERAL DESCRIPTION PAGE : 67
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FAULTS

« PERMANENT FAULTS
» FERMANENT  ERRDK
e TRANSIENT ERROR

s NO  ERROR

o TRANSIENT FAULTS
. PERMANENT  ERROR
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*THE SCHEDULER
« CALL PROCESSING
CDOT 128 PBX GENERAL DESCRIPTION . PAGE : 64
s OPERATOL SERVICE
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TRAFFIC.
s FOR léooo L EXCHAN GE O-25E
ONE EVENT n 2 ms.
SOLUTION
DISTRIBUTED PROCESSING!!
'ONE PROCESSOR FOR sooL. (8.F)
ONE EVENT N FO ms .
CAZE L
TOoTA L DISTRIZUTION,
* REPLICATION oF DATA BASE
* MORE MEMORY [ PROCESSOR
« CONSISTENCY ACROSS 32 PROCESSOR:
s TRUNKS CANNDT BE HANDLED
EFFICIENTLY .
CASE 2.
e DATA  BASE CENTRALISED
e TRUNKS LLDZATION § TRAMELATION. (A.P_)
. (0 CALLS /:.mé'/ﬂou&
¢ 16000L  EXCHANGE 160000 . 44 Cﬁ“-?/.ssc
Y Y Y]
. ONE e‘vEnlr/C-Aa.z_
e ONE EVENT N % 20 ms. A-f

SYSTEM ARCHITECTURE
MDF
CM
Subscriber BM,
Lines |
Analog
Trunks !
Digital
Trunks
Digital Links ! I
From Remole BM
Units & n
Exchanges
{in SBM Conhgurasion}
ADP oy AM
]
{VO Devices)
( )ll\
Disk Tape vDu Privier
Figure 2.1
CDOT DSS MAX Basic Architecture
MXBASAAC CH
14 CDOT DSS MAX
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« ALL DUPLICATION (N HOT -STANDBY  MOQE

EXCEPT

cms IN  LDAD SHARING MOIE.

A  TYPicaL  Scene

*UNLOCkS

STD

c CHECK For AUTRORIZATION

» DIALS

= DATA BASE

DIGITS

*CNECK  for OK. digiTs

NOT oKk =  DIAGNOSTICS

*TRANSLATION , FEEDING FONES
v ESTABLISH CALL

2 CALL PROCESSING

® ROUTINE CHECKING
*SAM BAD
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o OPERATOR QUERIES TRAFFIE 2ATA

o OPENS
=

NEWN LINE
ADMN  SODFTWARE

o ALL THE ABDVE pccupr  CONCURREN TLY
= c.ookammrm; SOFTWARE

» INTER~ PROCESSOR  COMMUNICATION

=
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C»

SOFTWARE MODEL
*NEED FOR REAL-TIME 0-S.

“INTERFACE TO OUTSIDE WORLD IS
THROUGH  MESSAGES

MESSAGE  PASSING MODEL.

INTER  PROCESS Comm. THROV&GH MESSAGES

CALL  PROCESZING.

» TERMNAL PROCESS

«ONE TYPE FOR ONE TVYPE oF TEAMNATION

c HANDLES TELE PHONY PROTOCOL

v CALL  MANAGER
s HIGHER LEVEL
+ABSTRACT MOJEL OF TELERPHONE

ASSUME  EAcH  PROCESS
UNDER  HEAVY  LOAD & [MBYIE of QDAIA TSTACK
=) DIMAMIC  CREATION X KNG  oF FPROCESCES

> MEMER]  MANAGEMENT.

SOFTWARE ARCHITECTURE

MESSAGE VO PROCESS MANAGEMENT

* SEND * CREATE * DELETE

" RECEVE 7 * START * RESTART
* TERMINATE

¢ SET/RESET EVENT FLAG
° WAIT ON EVENT FLAG
¢ WAIT ON SEMAPHORE

PROCESS CO-OROINATION

]

* ALLOCATE

DEBUGGING MONITOR ——( [eele >»——-———-—- .

MEMORY MANAGEMENT

DEALLOCATE

=

IK BYIES pF DAIA +STACF
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re RAL VO TIME MANAGEMENT
° READ .
READ OS5 TABLES SETICANCEL ALARM
WRITE ¢ PAUSEXCANCEL PAUSE
* GET/SET TIME
" Figure 52
OS Services n CDOT DSS MAX
EDRSE A G
-
CPUY SSC
Froceas 1 Process 2 Process 3
cCoOS 4
C.BS c.as
Prolocol Frotocal
Message Network
Figure 5.3
Inter-Procass Communication Through COOS
e

CDOT DSS MAX



;‘ BN SOFTWARE

SOFTWARE ARCHITECTURE

| s CALL PROCESSING

| s TRANSLATION

s FEEDING TONES
« SHITCHING

* JATA BASE
« DIRECTORY
o FACILITIES
o FEATURES

o ADMN
s MMmI
T Blring
e TRAFFIC

s MAINTE NANCE
* DIAGNOSTICS

¢ CONFI‘(’M"’ON
+ RECOVERY
‘ IN .
ORIGINATING TERMINATING ' ROUTINING AUDITS
HE HNE * INITIALIZATION
@) ' 05, ‘
Dynamic Process Figure 5.4 : s PROCESSOR  MANAGEMENT
Processes in Call Processing Subsystem
aurne. « MEMORY MANAGEMENT
XL, CHP
CDOT DSS MAX o TIMER SEAVICES
) o COMMUNICATION

- s INTRA FRoCESSOR
| + INTER FRocESSOR



« fioTocot MAIN TENANCE SOFTIWARE
s NeeD
s CONFIGUR
s GURATION
» TImg OUTS o [INITIALIZATION
. OUT oFf SEQUENCE

.+ PEsourcE  CRUNCH e ROUTINING

cLink LEVEL Ack

s RECOVERY
ExfPriaT
.END To END Ack  ExPricir/ . AUNTS
Pigey BAck
o DIAGNOSTICS
s NINDOW SizE =4.
« PERFORMANCE

o DVERLOAD CONTROL

o SNITCH  MAINTENANCE
* TERMINAL MAINTENANCE
¢ SYSTEM INTEGRITY

. MMI
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* RECOVERY
e LDSS OF NO CALL
o LOSS OF TRANSIENT CALLS
* LOSS OF AlL cAws
* SOFT ETART - PARTIAL BooTiNG
o TOTAL BooTing

CONFIGURATION
* STATES oF QUPLICATED umiTs

* INSERVICE

- ACTIVE
. FORCED .
 STAND &Y « FRocesses
s BmcM BASE MODULE CoNF. MAVASER
. oUT of SERVICE ¢ SMP SamTy  mowiTok  Flocess
. OPERATOR + SFH - SKITCH  FAULT  HANDLER
. SUSPECT « MR/PR  MODULE [ PATH ROUTINER
. TEST « DAP DiAgNosnic. A1 FProcess
. SYSTEM
*TCA Tefminal  CKT.  ADMMISTRATOR
. UNEQUIPPED. * CFH CALL  FAULT  HANILER
- TDP TERMNAL  DiAgnosTic  fRocEss
RoOTINING * MAP MOJULE  Aunt  FRocess
s CALENDER BASED ocP OVERLIAD coNTror  PRocEss
. PCRIDDIC ¢ 0SPM O-S. PERFokmANCE  MowiToR
* {DLE TimE BASED
\ON  DEMAND o ARM ALArm  REPORT  MuwageR

'mcT MAINT. CommAND [NTERPRETER
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