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Answer FOUR FULL questions selecting AT LEAST ONE question FROM EACH PART MARKS CO RBT 

 

1 (a) 

PART A 
Write the sequence of control steps required for single bus structure for each if the 

following instructions:  

i)Add the contents of memory location whose address is at memory location NUM to 

register R1.  

 
1. PCout, MARin, Read, Select4, Add, Zin  

 

2. Zout, PCin, Yin, WMFC  

3. MDRout, IRin  

4. PCout, MARin, Read, Select4, Add, Zin  

5. Zout, PCin, WMFC  

6. MDRout, MARin, Read, WMFC  

7. MDRout, MARin, Read  

8. R1out, Yin, WMFC  

9. MDRout, Add, Zin  

10. Zout, R1in, End  

 

 

 
                                                                    OR 

 

[10] 

CO3 L3 

2 (a) Brief note on basic concept of pipelining. 

 

[4] 

CO4 L2 



 

 
  (b) Explain three different structures of general-purpose multiprocessors. 

 

 

[6] 
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PART B 

3 (a)  With a figure, explain single bus organization of datapath inside a processor. [10] 
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OR 

4 (a) Explain the differences between Hardwired and Micro-programmed control with neat 
diagram. 

[10] 
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PART C 

5 (a) Explain the organization of Microwave oven with a neat block diagram. 

 

[10] 
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OR 

6 (a)  Briefly explain the block diagram of digital camera. 

 

[10] 
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7(a) 

PART D 
 

Explain three types of mapping functions for cache memory. 
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(b) Briefly explain replacement algorithms for cache memory. 

 
OR 

[05] 
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8 (a) With neat diagrams, explain virtual memory in detail.   
Techniques that automatically move program and data between main memory and secondary storage 

when they are required for execution are called virtual-memory techniques.  

binary addresses generated by processor are called logical or virtual addresses.  

The virtual-address is translated into physical-address by MMU (Memory Management Unit). 
• During every memory-cycle, MMU determines whether the addressed-word is in the memory. 

If the word is in memory. 

Then, the word is accessed and execution proceeds. 

Otherwise, a page containing desired word is transferred from disk to memory. 

• Using DMA scheme, transfer of data between disk and memory is performed. 

 
Program and data are composed of fixed-length units called pages.  

A page consists of a block of words that occupy contiguous locations in the main memory. 

Each virtual or logical address generated by a processor is interpreted as a virtual page number (high-
order bits) plus an offset (low-order bits) that specifies the location of a particular byte within that 

page. 

Information about the main memory location of each page is kept in the page table. 

Main memory address where the page is stored.  

Current status of the page.  

Area of the main memory that can hold a page is called as page frame. 

Starting address of the page table is kept in a page table base register. 

Virtual page number generated by the processor is added to the contents of the page table base 

register.  

This provides the address of the corresponding entry in the page table.  

The contents of this location in the page table give the starting address of the page if the page is 

currently in the main memory. 
Page table entry for a page also includes some control bits which describe the status of the page 

while it is in the main memory. 

One bit indicates the validity of the page.  

One bit indicates whether the page has been modified during its residency in the main memory. 

Other control bits for various other types of restrictions that may be imposed. 

[12] 
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The Page-table is placed in the memory but a copy of small portion of the page-table is located 

within MMU. This small portion is called TLB (Translation LookAside Buffer). 

TLB consists of the page-table entries that corresponds to the most recently accessed pages. 

TLB also contains the virtual-address of the entry. 

High-order bits of the virtual address generated by the processor select the virtual page. 
These bits are compared to the virtual page numbers in the TLB. 

If there is a match, a hit occurs and the corresponding address of the page frame is read.  

If there is no match, a miss occurs and the page table within the main memory must be consulted. 

If a program generates an access to a page that is not in the main memory, In this case, a page fault is 

said to occur.  

Upon detecting a page fault by the MMU, following actions occur: 

MMU asks the operating system to intervene by raising an exception.  

Processing of the active task which caused the page fault is interrupted.  

Control is transferred to the operating system.  

Operating system copies the requested page from secondary storage to the main memory.  

Once the page is copied, control is returned to the task which was interrupted. 

 

   (b) Explain secondary storage of magnetic disk. [8] 
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