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Answer any five full questions. Sketch neat figures wherever necessary.
1 Derive the minimum number of crosspoints for three stage network with incoming | 10 C4
trunks greater than outgoing trunks. Design a three stage network for 100 incoming and
400 outgoing trunks.
2 A grading isrequired to connect 20 outgoing trunk to switches of availability 10.Design | 10 C4
aprogressive grading. Draw the grading diagram.
3a) | Explain about space switch for K incoming PCM highways and m outgoing PCM 5 C3
highways.
b) | Explain STSand TST switching network in detail. 5 C4
4 Explain about synchronization networks and its types. 10 C4
5 Explain Basic software architecture with level 1 control, level 2 control and level 3 10 c3
control of atypical digital switching system.
6a) | Explain software linkages during a call. 5 C3
b) | Explain Feature Flow Diagrams for activation, operation and Deactivation of a feature | 5 C3
inadigital switching system and write a note on Feature interaction.
7 Design a 3-stage network with 100 incoming line and 400 outgoing line .Specify 10 C4
assumptions and draw the 3 stage network.
8 Explain and derive grade of service for three stage networks 10 C4
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Derive the minimum number of crosspoints for three stage network with incoming trunks
greater than outgoing trunks. Design a three stage network for 100 incoming and 400
outgoing trunks.

3.5 ‘'lhree stage networks:

A links B links

gl g
i Ay tertimry
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There are total of Win prirary and tertiary switches. There is one link from each prirmary to
each secondary switch and sois the case between secondary and tertiary switches Anyinletona
pritary switch has go altemate paths (secondary switches to reach tertiary switches),

If the three stages have M incoming trunlks and N outgoing trurks and has primary switches
with ninlets and tettiary switches wath n outlets, then:

Mumber of prirrary switches (g)) = number of tertiary switches gs) = Nn

Therefore, zecondary switches have MNin inlets and outlets.

Ifthe no. of primary-secondary lnks (A linkes) and secondary-teriary (B links) are each M,
then the number of secondary switches is
gy =M+ M =n=no. of outlets per primary switch = no. of inlets per tertiary switch
Mo, of cross pointsin primmary stage = nfNm) =i
Mo, of cross pointsin secondary stage=n (1\1;&1}2 =N
Mo, of crosspoints per tettiary stage = nz(an} =ni

and the total number of crosz points = Cz = MN2n + M)
B differentiating the above equation with respect to n and equating to zero, it can be showm that
themumber of crozs pointsis a miniram when
n="{N/)
B A A3 12

.
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A grading isrequired to connect 20 outgoing trunk to switches of availability 10.Design a

progressive grading. Draw the grading diagram.
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3a)

Explain about space switch for K incoming PCM highways and m outgoing PCM highways.

Space switches:

Cross point mattizx connects incoming and outgoing PCW highwways. Differet charmels of
an incorming PCM frame may need to be switched by different cross points in order to reach
different destinations Crosspoint is a 2 input AND gate. One input is connected to incotring
PCM highweay and another to connection store that produces a pulse at required instants,

Figure below shows space switches with k incoming, m outgoing PCW highvays cartving
1 charmels. The commection store for each column of cross points 15 2 memory with an address
location for sach time slot which stores the number of the cross point to be operated in that time
slot. This number is written into the address by the controlling processor in order to st up the
connection

The munbers are read out cyclically in synchronism with incoming PCI frame. In each
titne dot, the number stored at corresponding store address 15 read out and decoding logic
cotrerts this into a pulse on a dngle lead to operate relevant cross point. Sincea cross point can
make a different connection in each of n time slots, it 15 equivalent to nocross points ina space
diwvizion networl
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Explain STS and TST switching network in detail.
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Time-Space-Time {T-5-T) switching network:

Each of the m incoming and m outgoing PCM highvemys are connected to a time switch
The incoming and outgoing time switches are connected by the space switch, To make a
cotmection between time slot X of an incoming highway and time slot ¥ oof an outgoing
highweay, it iz tecessary to choose a time slot 2 which is free in the connection store of the
incorning highway and the speech store of the outgoing highway, The connection iz established
by setting theincoming tirme switch to shift from 2 to 2 setting the outgoing time swatch to shaft
from £ to ¥ and operating the appropriate cross point at tirme 7 in each fame.
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Fiz. Time-space-tine switcling retwork

Bidir ectional paths:

PCM transrmission systerns use four wire circuits, it 15 necessaty to prowide separate paths
for the send and recetwve channels One way of doing thiz would be to provide a separate
switching networls for each direction of transmission. Howewer this may be awoided by
cormecting the send highvways of both incorming and otgoing cireuits to one side of the swatch
and the receive highways to the other side as shown in the figure.
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Fig. Bidirectiotal traneamiccion fhrogh time- divdeion aartch iz nebaod

Inan 5T3 networls, the same speech store address in the time switch may be uszed for each
direction of tranamisson.

Ina TAT network, speech in the two directions must be carned through the space switch
using different titme slots.

Explain about synchronization networks and its types.

10

C4




Exrchamyze A ] | -

|
|
l
|
() o
C. T
: R oS
4 * ; ./ P
I :
o] : >
]
F ) i
A %
= 1
|
é j f/\l\l [ )
' ; S .
|
: e
a.5ihgle ende dmilateral spstan b, Smzle endedbilateral spstan
. Dionib e ended imilateral systemn d. Dronthle ende dbilateral systemn

Explain Basic software architecture with level 1 control, level 2 control and level 3 control of
atypical digital switching system.
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6a)

Explain software linkages during a call.
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Software Linkages during o Call
The software linkages to these hardware subsystems will be discussed now An example of
poszible software linkages required during a typical call iz shown in Fig. 54 The line control
prograrms scan the statis oflines wia the line modules and report the status to the networls status
prograr, which in turn worlcs with the networds control programes. The line control program alzo
workcs with the line service drout programs in providing dial tone, digit receivers, ringing
circuts, etc., to the subsonber lines. The networls contral program orders a network connection
through the switching fabric when a subscriber goes off- hoole and conpletes the dialing of all
digits fora call.

The call processing programs are usally responable for call processing functionz and interface

with the feature programes, trandlation and office data, and autonmtic message accounting and
mainterance programs. The maintenance program iz responaible for system recovery, system
iagnogtics, bacloup, and other maintenance-related functionsz All these funclions are awailable
during call processing,
COnce the call processing program determines for the subzoriber line the allowed features and
attributes, it allowes a call to be established through the switching fabric. The called subscriber
may reside in the calling subscriber's digital swatch or nay be in another digital swatch. If the
called subscriber is not in the same digital swatch, then an outgoing tnmls 12 used to establish a
connection to the other digital switch or tandem office.
Under this condition, the proper type of outgoing trank is selected and assigned a proper trunk
circuit for signaling and supervision. When the called subscriber answers the phone, a talking
path is estatlished through the switching networls while the line and the tnnks are constartly
scanned for disconnect from either side If the subscriber resides in the same digital switch/ the
special intemal line and tranks drouits are used to cotnplete and monitor the call, SeeFig 5.3 for
a basic call model. If the called subscriber resides inthe sarmne digital switch, the call iz classified
asan intraoffice call, ifthe called subscriber resides outside the digital switch/ the call is termed
an interoffice call.

b)

Explain Feature Flow Diagrams for activation, operation and Deactivation of a feature in a

digital switching system and write a note on Feature interaction.
FEATURE ACTIVATION
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Feature Activation.

The feature iz activated when the customer goes hools and dials anactivation code. The software
checlcs for the correct walidation code. [fthe activation code iz waong, the subscnber does not get
the second dial tone. [fthe activation code is comrect, the subscriber gets a second dial toneand is
allowed to dial the call-forwarding tel ephone number. The call-forwarded subzonber line 15 nng
once, and the number iz recorded in the system memary for foture uze,

Feature Operation.

Mowe, suppose the subscriber receives a call on the line that has the CF feature activated. The
system nngs the called subscriber once and then forwards the call to & number previously
recorded by the subscriber during feature activation.

This feature can be deactivated when the subscriber goes off-hook and dials the deactivation
code If the code iz walid, the CF munber iz removed; otherwise, the deactivation request is
tgnored. Mote that this was a very simplified flow diagmm for a feature. The actual flow
diagrams for some of the features are far more conmpl s,

2. Feature Interaction

One of the obwious problems that can arize owing to the existence of s0 many features on a
single digital switching system is feature interaction. This can happen even in the most adwanced
and hest-designed digital swatches One way to nonimize this problem is to conduct regression
tests on the software and related hardware. This subject iz dizcussed in greater detail in chapter 6,
which

addresses software reliability and quality assesament issues.

Design a 3-stage network with 100 incoming line and 400 outgoing line. Specify assumptions
and draw the 3 stage network.
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Explain and derive grade of service for three stage networks

Decupancy measares the esttert to which a stage in a roltistage network 12 occupied or is
busy. Traffic on the network is measured in tenms of the occupancy of the servers in the network
Frang measure indicates the average no. of servers and therefore,

Crocupancy period =total traffic + no. of servers of links

For mode 1,the chaice of a secondary switch determmines the A and B links,

Probability that bhoth links are free=(1-aX 1-b)
Probahility of blocking=1 - {1-ax 1-h}
Howesrer there are oy secondary switches,
Probability that all g independent gaths is smmitaneoudy blocked is
Bi=[1-(1-a1 )]
= [a+(l-aph]z
Formode 2,
Prohahility of blocking for a particular thunk
=1-01-B;¥1-c)
=B+ (1-Bpc
Therefore probability of simultaneous blocking for all g3 independent paths is
Ba=[B1+cl-Bgm where gz isthe no. of terfiary switches.
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