
 
 

 

          

Internal Assessment Test 2 –January 2025 

SOLUTION 

 

Sub: Digital Design and Computer Organization Sub Code: BCS302 Branch: CSE 

Date:  Duration: 90 minutes Max Marks: 50 Sem / Sec: III / A, B, C OBE 

Answer any FIVE FULL Questions 
MARKS 

C O 
RBT 

1 
a) Write a program that can evaluate the expression (A-B) + (C*D) using One, Two and 

Three address instruction? 
 

 

 

 

 

[ 5] 
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(b) Explain any 5 addressing modes, with diagram and example? [ 5] 
3 L1 

2 
a)  Explain different types of cache mapping functions with neat diagram? 

There are 3 techniques to map main memory blocks into cache memory – 1. Direct mapped 
cache 2. Associative Mapping 3. Set-Associative Mapping 

[ 5] 4 L1 



 
 

 

 

 
 

 

 

 

   



 
 

     

 b)  Draw the memory hierarchy and explain in terms of size, speed and cost per bit? 
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3 
(a)Explain the following (a) byte addressability (b) Big-endian assignment(c) Little –endian 

assignment. 
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(b)Explain the concept of Branch Instruction? 
 

 

 

 

[ 5] 
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4 Explain the concept of (a) Register Transfer Notation (b) Fetching word from memory? 
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5 a)  Explain S-R latch using NAND Gate with a neat diagram and truth table? 

Positive edges occur at t0,t1,t2,t3 and t4. 

At t0, S=0 and R=0, hence no change in the output and Q=0. 

At t1, S=1 and R=0, hence the output is set and Q=1. 

At t2, S=0 and R=1, hence the output is reset and Q=0. 

At t3, S=1 and R=0, hence the output is set and Q=1 
At t4, S=0 and R=0, hence no change in the output and Q=1. 
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 b)  Derive the characteristic equation of SR, JK and D flip flops? 
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6 a) Explain DMA with a neat diagram. 

The DMA controller connects two external devices namely disk 1 and disk 2 

to system bus asshown in the above fig. 

The DMA controller also interconnects high speed network devices to system 

bus as shownin the above fig. 

Let us consider direct data transfer operation by means of DMA controller 

without the involvement of CPU in between main memory and disk 1 as 

indicated by dotted lines (in the fig.). 

To establish direct data transfer operation between main memory and disk 

1. DMA controller request the processor to obtain 3 parameters namely: 

1) Starting address of the memory block. 

2) No of words to be transferred. 

3) Type of operation (Read or Write). 

[5+5] 
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b) Explain vector interrupt and simultaneous interrupt requests 

 

 

• A device requesting an interrupt identifies itself by sending a special-code to processor 

over bus. • Then, the processor starts executing the ISR. 

• The special-code indicates starting-address of ISR. 

• The special-code length ranges from 4 to 8 bits. 

• The location pointed to by the interrupting-device is used to store the staring address to 

ISR. 

• The staring address to ISR is called the interrupt vector. 

• Processor → loads interrupt-vector into PC & → executes appropriate ISR. 

• When processor is ready to receive interrupt-vector code, it activates INTA line. 

• Then, I/O-device responds by sending its interrupt-vector code & turning off the INTR 

signal. 

• The interrupt vector also includes a new value for the Processor Status Register 

 

INTERRUPT NESTING • A multiple-priority scheme is implemented by using separate 

INTR & INTA lines for each device 

• Each INTR line is assigned a different priority-level as shown in Figure. Device 

• Each device has a separate interrupt-request and interrupt-acknowledge line. 

• Each interrupt-request line is assigned a different priority level. 

• Interrupt requests received over these lines are sent to a priority arbitration circuit in the 

processor. 

• If the interrupt request has a higher priority level than the priority of the processor, then 

the request is accepted. 

• Priority-level of processor is the priority of program that is currently being executed. 

• Processor accepts interrupts only from devices that have higher-priority than its own. 

• At the time of execution of ISR for some device, priority of processor is raised to that of 

the device. 

• Thus, interrupts from devices at the same level of priority or lower are disabled. 
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