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1 .(a) Differentiate between circuit switching and message switching.   [05] CO2 L2 

    (b) With neat diagram explain the marker control of cross bar switch 

 

[05] C02 L2 

2. Explain in detail basic call processing of a digital switching system with neat 

diagram                                                

    [10] C02 L1 

3. List and Explain the function of switching systems    [10] C02 L2 

4. With the help of neat diagram explain the working of distribution frame in strowger 

exchange                         

 

   [10]                                    

 

 

C02 

 

L2 

5. Define the following (i)Busy hour (ii)Grading (iii)Congestion(iv)Statistical 

Equilibrium(v)Holding time                                

   [5]                                    CO3 L1 

5b) With the neat block diagram of subscriber line interface circuit ,mention the 
functions implemented by it..                   

     [5] C02 L2 

 6 Design a two stage switching network for connecting 200 incoming trunks to 200 
outgoing trunks 

    [10] CO4 L3 

7 Design a progressive grading system connecting 20 outgoing trunks to switches 

having 10 outlets 

   [10]                                    C04 L3 

8 

With neat diagram explain the progressive,skipped and homogeneous grading 
 [10] C04 L2 

 

 

 

 

 

 

 

 



1 .(a) Differentiate between circuit switching and message switching.   [05] 

 5 points - 5 marks  

 

 
 

    1(b)                     Draw and explain the cross bar switch and function of marker in a crossbar switch     [5] 

 Diagram of crossbar switch – 1 mark 

Explantion -2 mark 

Diagram of marker -1 mark 

Expanation-1 mark 

 



 
 

 
 

 



 
 

 

 
2. Explain in detail basic call processing of a switching system with neat diagram 

Intra LM call diagram and explanation -2.5 mark 

Inter LM call diagram and explanation -2.5 mark 

Incoming calls-2.5 mark 

Outgoing calls-2.5 mark 

    [5] 

 

 

  



  
 

 



Outgoing calls: When a line module processes a call which has terminating equipment outside 

the central office (CO), the LM requests for the path through the switching matrix to a trunk 

module via the interface controller (IC). IC works with the NCP to establish a path to an 

outgoing trunk. Once a path is established through the switching matrix, the trunk module (TM) 

connects a service circuit for the controlling the call to the called CO. The special functions 

such as DTMF and out pulsing are provided trunk service circuits. An outgoing call from an 

originating office is an incoming call to a terminating office. The paths for the incoming and 

outgoing calls are shown in figure 2.18c. Incoming calls: when a TM detects a incoming call, 

the trunk module requests for a path through the switching matrix from the interface controller 

and the NCP. Once the path is detected the switching matrix to LM that has the terminating line, 

the service circuit provides the ring to the called telephone equipment. 

 

 
  3. List and describe the functions of Switching Systems.                                                                                            [5] 

  Eight points description – 10  marks 

The basic functions that all switching systems must perform are as follows, 

 

1.Attending: The system must be continuously monitoring all lines to detect call requests. The 

calling signal is sometimes known as a ‗seize‘ signal because it obtains a resource from the 

exchange. 

2.Information receiving: In addition to receiving calls and clearing signals, the system must 

receive information from the caller as to the called line (or other service) required. This is called the 

address signal. 

3.Information processing: The system must process the information received in order to 

determine the actions to be performed and to control these actions. Since both originating and 

terminating calls are handled differently for different customers, class of service information 

must be processed in addition to the address information. 

4.Busy testing: Having processed the received information to determine the required outgoing 

circuit, the system must make a busy test to determine whether it is free or already engaged on an 

other call. If a call is to a customer with a group of lines to PBX( private branch exchanges), or to an 

outgoing junction route, each line in the group is tested until a free one is found. In an automatic 

system, busy testing is also required on trunks between switches in the exchange. 

5.Interconnection: For a call between two customers, three connections are made in the following 

sequence; 

A connection to the calling terminal 

A connection to the called terminal 

A connection between the two terminals 

In the manual system connections, a and b are made at the two ends of the cord circuit and 

connection c merely joins them in the cord circuit. Many automatic systems also complete 

connection c by joining a and b at the transmission bridge. However some modern systems 

release the initial connections a and b and establish connection c over a separate path through the 

switching network. This is known as call-back or crank-back. The calling line is called back and the 

 



connection to the called line is cranked back. 

6.Alerting: Having made the connection, the system sends a signal to alert the called subscriber. E.g. 

by sending ringing current to a customers telephone. 

7.Supervision: After the called terminal has answered, the system continues to monitor the 

connection in order to be able to clear it down when the call has ended. When a charge forthe 

call is made by metering, the supervising circuit sends pulses over the private wire to operate a meter 

in the line circuit of the calling customer. When automatic ticketing is employed, the 

system must send the number of the caller to the supervisory circuit when the connection is 

setup. This process is called calling line identification (CLI) or automatic numbe  identification 

(ANI). In SPC system, the data for call charging can be generated by a central processor as it sets up 

and clears down connections. 

8.Information sending: If the called customer‘s line is located on another exchange, the 

additional function of information sending is required. The originating exchange must signal the 

required address to the terminating exchange (and possibly to intermediate exchanges 

if the call is to be routed through them).  

 
4 With the help of neat diagram explain the distribution frame in strowger exchange    [5] 

 Diagram – 5 marks 

Explanation- 5 marks 

 

 

 



 
 

 
5.a). Define the following(i)Busy hour (ii)Grade of service (iii) Pure chance traffic (iv)Statistical 

Equilibrium (v)Holding time  with necessary examples and diagrams.  

 

   [10]                                    

 
  Each definition with an example or diagram -2mark each 

(i)Busy hour: It is a period of one hour, which corresponds to the peak traffic load. In figure 

below .Busy hour is from 10 am to 11 am. 

 

 



(ii)Grade of service: The proportion of calls that is lost or delayed due to congestion is a 

measure of the service provided. It is called as grade of service (B). For a lost call system, the 

grade of service, B can be defined as: 

B = Number of calls lost/Number of calls offered 

Hence, also: 

B= Traffic lost/Traffic offered 

= Proportion of the time which congestion exists 

= Probability of congestion 

=Probability that a call will be lost due to congestion 

(iii) Pure chance traffic: traffic: The assumption of pure chance traffic means that call arrivals 

and call terminations are independent random events. Sometimes it is also called as Poissonian 

traffic. If call arrivals are independent random events, their occurrence is not affected by 

previous calls. Sometimes traffic is called as memoryless traffic. 

(iv)Statistical Equilibrium: The assumption of Statistical equilibrium means that the 

generation of traffic is a stationary random process i.e., probabilities do not change during the 

period being considered. Consequently the mean number of calls in progress remains constant. 

Statistical equilibrium is not obtained immediately before the busy hour, when the calling rate is 

increasing nor at the end of the busy hour, when calling rate is falling. 

 

(v)Holding time: Duration of call is often called its holding time, because its holds a trunk for 

that time. The example in figure below shows how one Erlang of traffic can result from one 

trunk being busy all of the time, for each of two trunks being busy for half of time or from each 

of three trunks being busy for one third of the time as in figure a, b and c. 



 

 
5.b) With the neat block diagram of subscriber line interface circuit ,mention the functions implemented by 

it..                   

 Diagram :2.5  mark : 

Explanation:2.5 mark 

 

The function can be summarized by the acronym BORSCHT as follows  

 

-voltage protection  

 

 

 



 

 

 

 

 
6. Design a two stage switching network for connecting 200 incoming trunks to 200 outgoing 

trunks 
     [10] 

 Design:5 marks 
Diagram:5 marks 

 

 

 
   7) Design a progressive grading system connecting 20 outgoing trunks to switches having 10 

outlets 
     [5] 

 Design :7 marks 

Diagram:3 marks 

 

g = 2*N/k= 40/ 10 = 4, and the factors of g are 1, 2 and 4.  

Let the number of choices having singles = s  

the number of choices having doubles = d  

 



the number of choices having quadruples = q  

substituting in equations (2.4) Σ𝑟𝑖𝑞𝑖=1=𝑘  
s + d + q = 10 -------(1)  

4s + 2d + q = 20------------(2)  

------------------------------------  

From (2) - (1) = 3s + d = 10  

Substituting in equations Σ𝑟𝑖𝑔𝑓𝑖𝑞𝑖=1=𝑘  
s = 1: d = 7 and q = 10 - 8 = 2  

s = 2: d = 4 and q = 10 - 6 = 4  

s = 3: d = 1 and q = 10 - 4 = 6  

s= 4: d < 0, so this is not possible .  

There are thus three possible gradings, which are shown in Figure 3.16. The sums of the successive 

differences for these gradings are respectively given by :  

D = | r 1 - r2 | + | r2 -r3|+…………………+| rq-1-rq|  

Case1) D1= |7-1|+|2-7| D1 = 6 + 5 = 1 1  

D2 = |4 – 2|+|4-4| = 2 + 0 = 2  

D 3 = |1-3| + |6 - 1| = 2 + 5 = 7  

The second grading  is therefore the best. 
 

 
 

 

 

 

 
 

 

 
8.  With neat diagram explain the progressive,skipped and homogeneous grading.                                      [10]                                    

 Progressive grading:4mark 

Skipped grading:3 mark 

Homogenous grading:3 mark 

 



 

 

 

 

 
 

 

Progressive Grading 



 


