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UNIT-IOverview and Instructions 

PART-A  

1. What are the eight ideas in computer architecture? 

Design for Moore’s Law 

Use abstraction to simplify design 

Make the common case fast 

Performance via Parallelism 

Performance via Pipelining 

Performance via Prediction 

Hierarchy of Memory 

Dependability via Redundancy      

2. Define power wall. 

Old conventional wisdom: 

Power is free 

Transistors are expensive 

New conventional wisdom: “Power wall” 

Power expensive 

Transistors“free” (Can put more on chip than can afford to turn on) 

3. What is uniprocessor? 

A uniprocessor system is defined as a computer system that has a single central processing 

unit that is used to execute computer tasks. As more and more modern software is able to 

make use of multiprocessing architectures, such as SMP and MPP, the term uniprocessor is 

therefore used to distinguish the class of computers where all processing tasks share a single 

CPU. Most desktop computers are now shipped with multiprocessing architectures 

4. What is multicore processor? 

A multi-core processor is a single computing component with two or more independent actual 

central processing units (called "cores"), which are the units that read and execute program 

instructions.[1] The instructions are ordinary CPU instructions such as add, move data, and 

branch, but the multiple cores can run multiple instructions at the same time, increasing 

overall speed for programs amenable to parallel computing. 

5. Write the basic functional units of computer? 
The basic functional units of a computer are input unit, output unit, memory unit, ALU unit 

and control unit. 

6. What is a super computer? 

A computer with high computational speed, very large memory and expive parallel structured 

hardware is known as a super computer.EX: CDC 6600 

7. What is mainframe computer? 

It is the large computer system containing thousands of IC’s. It is a room- sized machine 

placed in special computer centers and not directly accessible to average users. It serves as a 

central computing facility for an organization such as university, factory or bank. 

8. What is minicomputer? 

Minicomputers are small and low cost computers are characterized by  

Short word size i.e. CPU word sizes of 8 or 16 bits. 

Limited hardware and software facilities. 

Physically smaller in size. 

9. Define microcomputer. 

Microcomputer is a smaller, slower and cheaper computer packing all the electronics of the 

computer in to a handful of IC’s, including the CPU and memory and IO chips. 

10. What is workstation? 
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The more powerful desktop computers intended for scientific and engineering applications are 

referred as workstations. 

11. What is instruction register? 

The instruction register (IR) holds the instruction that is currently being executed. Its 

Output is available to the control circuits which generate the timing signals that control    

the various processing elements involved in executing the instruction. 

12. What is program counter? 
The program counter (PC) keeps track of the execution of a program. It contains the   

memory address of the next instruction to be fetched and executed. 

13. What is processor time? 
The sum of the periods during which the processor is active is called the processor time. 

14. What are clock and clock cycles? 
The timing signals that control the processor circuits are called as clocks. The clock defines 

regular time intervals called clock cycles. 

15. Give the  CPU performance equation. 

CPU execution time for a program = CPU clock cycle for a program X clock cycle time 

16. What is superscalar execution? 
In this type of execution, multiple functional units are used to create parallel paths through 

which different instructions can be executed in parallel. so it is possible to start the execution 

of several instructions in every clock cycle. This mode of operation is called superscalar 

execution. 

17. What is RISC and CISC? 
The processors with simple instructions are called as Reduced Instruction Set 

Computers(RISC). The processors with more complex instructions are called as Complex 

Instruction Set Computers (CISC). 

18. List out the methods used to improve system performance. 

The methods used to improve system performance are     

Processor clock 

Basic Performance Equation 

Pipelining 

Clock rate 

Instruction set 

Compiler 

19. What is the assembly language notation? Give example. 

To represent machine instructions and program. assembly Language format is used. 

For example: The statement specifies an instruction that causes the transfer described below, 

from memory location LOC to processor registerR1. Move LOC, R1. 

The contents of LOC are unchanged by the execution of this instruction, but the old contents 

of register R1 are overwritten. 

20. Define addressing modes and its various types. 

The different ways in which the location of a operand is specified in an instruction is referred 

to as addressing modes: 

Register mode, absolute mode, immediate mode, indirect mode, index mode, relative mode, 

auto increment mode, auto decrement mode. 
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PART-B 

 

1. Explain in detail about the eight ideas of computer architecture. 

2. Explain in detail the different Instruction types.Compare their merits and demerits. (Dec 2012) 

(May 2013) 

3. Explain the different types of Addressing modes with suitable examples. (Dec 2012) 

4. Explain the architecture of a basic Computer. 

5. Explain various performance measures of a computer. 

6. Discuss in detail about Instruction performance and CPU performance of a computer 

7. Explain classes of computing applications and their characteristics. 

8. What are the various logical operations and explain the instructions supporting the logical 

operations. 

9. Explain in detail about the instructions for control operation. 

10. Briefly discuss about Uniprocessor and Multiprocessor. 

 

Unit – 2ARITHMETIC OPERATIONS 

PART-A 

 

1. Define Full Adder (FA) with logic diagram 

A full adder adds binary numbers and accounts for values carried in as well as out. A one-bit 

full adder adds three one-bit numbers, often written as A, B, and Cin; A andB are the operands, 

and Cin is a bit carried in (in theory from a past addition). The full-adder is usually a 

component in a cascade of adders, which add 8, 16, 32, etc. 

 
2. State the rule for floating point addition. 

Choose the number with the smaller exponent and shift its mantissa right a number of steps 

equal to the difference in exponents. 

Set the exponent of the result equal to the larger exponent. 

Perform the addition on the mantissa and determine the sign of the result. 

Normalize the resulting value if necessary. 

3. Draw the format of floating point number. 

IEEE standard signal precision floating point number: 

Signal Precision: 32 bit 

 
Double precision representation contains 11 bits excess -1023 exponent E’ which has the 

range 1≤ E’ ≤ 2046 for normal values. This me that the actual exponent E is in range -1022 ≤ 

E ≤ 1023. The 53 bit mantissa provides a precision equivalent to about 16 decimal digits. 
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4. What is guard bit . What are the ways to truncate the guard bits? 

Although the mantissa of initial operands is limited to 24 bits, it is important to retain extra 

bits, called as guard bits. There are several ways to truncate the guard bits: 

 

 1)Chopping 

 2)VonNeumannrounding 

 3) Rounding 

5. What is overflow and underflow case in single precision? 

Underflow-The normalized representation requires an exponent less than -126 

Overflow-The normalized representation requires an exponent greater than -126 

6. Why floating point number is more difficult to represent and process than integer? 

In floating point numbers we have to represent any number in three fields sign, exponent and 

mantissa. The IEEE 754 standard gibes the format for these fields and according to format the 

numbers are to be represented. In case of any process the mantissa and exponent are 

considered separately. 

7. Discuss the IEEE format used for representing single- precision floating point numbers. 

IEEE standard signal precision floating point number: 

Signal Precision: 32 bit 

 
8. When can you say that a number is normalized? 

When the decimal point is placed to the right of the first (nonzero) significant digit, the 

number is said to be normalized. 

9. Discuss the IEEE format used for Double precision floating point numbers. 

Double precision representation contains 11 bits excess -1023 exponent E’ which has the 

range 1≤ E’ ≤ 2046 for normal values. This me that the actual exponent E is in range -1022 ≤ 

E ≤ 1023. The 53 bit mantissa provides a precision equivalent to about 16 decimal digits. 

 
10. What is arithmetic overflow 

In a computer, the condition that occurs when a calculation produces a result that is greater in 

magnitude than which a given register or storage location can store or represent. 

In a computer, the amount by which a calculated value is greater in magnitude than that which 

a given register or storage location can store or represent.  

11. Define Booth Algorithm. 

Booth's multiplication algorithm is a multiplication algorithm that multiplies two signed 

binary numbers in two's complement notation. Booth's algorithm can be implemented by 

repeatedly adding (with ordinary unsigned binary addition) one of two predetermined values 

A and S to a product P, then performing a rightward arithmetic shift on P. 

12. What is Carry Save addition? 

Using carry save addition, the delay can be reduced further still. The idea is to take 3 numbers 

that we want to add together, x+y+z, and convert it into 2 numbers c+s such that x+y+z=c+s, 

and do this in O (1) time. The reason why addition cannot be performed in O (1) time is 

because the carry information must be propagated. In carry save addition, we refrain from 

directly passing on the carry information until the very last step. 

13. Define Integer Division and give its rule. 

Integers are the set of whole numbers and their opposites. The sign of an integer is positive if 

the number is greater than zero, and the sign is negative if the number is less than zero. The set 

of all integers represented by the set {... -4, -3, -2, -1, 0, 1, 2, 3, 4...}Negative integers: {. . . -4, 

-3, -2, -1}Positive integers: {1, 2, 3, 4 ...} 
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{0} is neither positive nor negative, neutral 

DIVISION RULE: The quotient of two integers with same sign is positive. The quotient of 

two integers with opposite signs is negative. 

14. Write Restoring and Non-Restoring division algorithm 

Restoring Division Algorithm: 

Shift A and Q left one binary position. 

Subtract M from A, and place the answer back in A. 

If the sign of A is 1, set q0 to 0 and add M back to A (that is, restore A); otherwise, set q0 to 1. 

Non- Restoring Division Algorithm 

Step 1: Do the following n times: If the sign of A is 0, shift A and Q left one bit position and 

subtract M  from A; otherwise, shift A and Q left and add M to A. Now, if the sign of A is 0, 

set q0 to 1; otherwise,      

set q0 to 0. 

Step 2: If the Sign of A is 1, add M to A. 

15. Write the rules for add/sub operation on floating point numbers. 

Choose the number with the smaller exponent and shift its mantissa right a number of steps 

equal to the difference in exponents. 

Set the exponent of the result equal to the larger exponent 

Perform addition / subtraction on the mantissa and determine the sign of the result  

Normalize the resulting value, if necessary 

16. Write the rules for multiply operation on floating point numbers. 

Add the exponents and subtract 127. 

Multiply the mantissa and determine the sign of the result. 

Normalize the resulting value, if necessary. 

Write the rules for divide operation on floating point numbers 

Subtract the exponents and subtract 127. 

Divide the mantissa and determine the sign of the result. 

Normalize the resulting value, if necessary. 

17. Define Truncation.   

To retain maximum accuracy, all extra bits during operation (called guard bits) are kept (e.g., 

multiplication). If we assume bits are used in final representation of a number, 

extra guard bits are kept during operation. By the end of the operation, the resulting 

bits need to be truncated to bits by one of the three methods. 

18. Define Chopping. 

There are several ways to truncate. The simplest way is to remove the guard bits and make no 

changes in the retained bits. This is called Chopping. Chopping discards the least significant 

bits and retains the 24 most significant digits  

Easy to implement. 

Biased, since all values are rounded to-wards a lower mantissa value. 

Maximum rounding error 0≤e<+1 LSB. 

19. Define Von Neumann Rounding  
If at least one of the guard bits is 1, the least significant bit of the retained bits is set to 1 

otherwise nothing is changed in retained bits and simply guard bits are dropped.  

20. What is Subword Parallelism? 
Subword parallelism is a technique that enables the full use of word-oriented data paths when 

dealing with lower precision data. It is a form of low-cost, small-scale SIMD parallelism. 

 

PART-B 

1. Explain the Booth’s algorithm for multiplication of signed two’s complement numbers. 

2. Explain the floating point addition and subtraction. 

3. State the restoring division technique. 

4. State the Non – restoring division technique. 

5. Explain with a diagram the design of a fast multiplier using carry save adder circuit. 

6. Give the block diagram for a floating point adder and subtractor unit and discuss its operation. 

7. Draw and explain the flowchart of floating point addition process. 

8. Explain in detail about the carry look ahead adder. 
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9. Discuss about IEEE standards for Binary Arithmetic operations for floating point numbers 

IEEE Standard 754 

10. Draw and explain the block diagram of n-bit two’s complement adder – sub tractor with an 

example. 

 

UNIT III PROCESSOR AND CONTROL UNIT 

PART-A 

 

1. Whatis pipelining and precise exception? 

Pipelining: 
The technique of overlapping the execution of successive instruction for substantial 

improvement in performance is called pipelining. 

Precise exception: 

A precise exception is one in which all instructions prior to the faulting instruction are 

complete and instruction following the faulting instruction, including the faulty 

instruction; do not change the state of the machine. 

2. Define processor cycle in pipelining. 

The time required between moving an instruction one step down the pipeline is a processor 

cycle. 

3. What is meant by pipeline bubble? 

To resolve the hazard the pipeline is stall for 1 clock cycle. A stall is commonly called a 

pipeline bubble, since it floats through the pipeline taking space but carrying no useful work. 

4. What is pipeline register delay? 

Adding registers between pipeline stages me adding logic between stages and setup and hold 

times for proper operations. This delay is known as pipeline register delay. 

5. What are the major characteristics of a pipeline? 

The major characteristics of a pipeline are: 

1. Pipelining cannot be implemented on a single task, as it works by splitting multiple 

tasks into a number of subtasks and operating on them simultaneously. 

2. The speedup or efficiency achieved by suing a pipeline depends on the number of 

pipe stages and the number of available tasks that can be subdivided. 

6. What is data path? 

As instruction execution progress data are transferred from one instruction to another, often 

passing through the ALU to perform some arithmetic or logical operations. The registers, 

ALU, and the interconnecting bus are collectively referred as the data path. 

7. What is a pipeline hazard and what are its types? 

Any condition that causes the pipeline to stall is called hazard. They are also called as stalls or 

bubbles. The various pipeline hazards are: 

Data hazard 

Structural Hazard 

Control Hazard. 

8. What is meant by data hazard in pipelining? (Nov/Dec 2013) 

Any condition in which either the source or the destination operands of an instruction are not 

available at the time expected in the pipeline is called data hazard. 

9. What is Instruction or control hazard? 

The pipeline may be stalled because of a delay in the availability of an instruction. For 

example, this may be a result of a miss in the cache, requiring the instruction to be fetched 

from the main memory. Such hazards are often called control hazards or instruction hazard. 

10. Define structural hazards. 

This is the situation when two instruction require the use of a given hardware resource at the 

same time. The most common case in which this hazard may arise is in access to memory. 

11. What is side effect? 

When a location other than one explicitly named in an instruction as a destination operand is 

affected, the  instruction is said to have a side effect. 

12. What do you mean by branch penalty? 

The time lost as a result of a branch instruction is often referred to as branch penalty. 

13. What is branch folding? 
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When the instruction fetch unit executes the branch instruction concurrently with the 

execution of the other instruction, then this technique is called branch folding. 

14. What do you mean by delayed branching? 

Delayed branching is used to minimize the penalty incurred as a result of conditional branch 

instruction. The location following the branch instruction is called delay slot. The instructions 

in the delay slots are always fetched and they are arranged such that they are fully executed 

whether or not branch is taken. That is branching takes place one instruction later than where 

the branch instruction appears in the instruction sequence in the memory hence the name 

delayed branching. 

15. What is a hazard? (Dec 2012) (May 2013) 

Any condition that causes the pipeline to stall is called hazard. They are also called as stalls or 

bubbles. The various pipeline hazards are: 

Data hazard 

Structural Hazard 

Control Hazard. 

16. Define exception and interrupt. (Dec 2012) 

Exception: 
The term exception is used to refer to any event that causes an interruption. 

Interrupt: 

An exception that comes from outside of the processor. There are two types of interrupt. 

1.Imprecise interrupt  and 2.Precise interrupt 

17. Why is branch prediction algorithm needed? Differentiate between the static and 

dynamic techniques. (May 2013) 

The branch instruction will introduce branch penalty which would reduce the gain in 

performance expected from pipelining. Branch instructions can be handled in several ways to 

reduce their negative impact on the rate of execution of instructions. Thus the branch 

prediction algorithm is needed. 

Static Branch prediction 

The static branch prediction, assumes that the branch will not take place and to continue to 

fetch instructions in sequential address order. 

Dynamic Branch prediction 

The idea is that the processor hardware assesses the likelihood of a given branch being taken 

by keeping track of branch decisions every time that instruction is executed. The execution 

history used in predicting the outcome of a given branch instruction is the result of the most 

recent execution of that instruction. 

18. What is branch Target Address? 
The address specified in a branch, which becomes the new program counter, if the branch is 

taken. In MIPS the branch target address is given by the sum of  the offset field of the 

instruction and the address of the instruction following the branch. 

19. Define Pipeline speedup. (Nov/Dec 2013) 

The ideal speedup from a pipeline is equal to the number of stages in the pipeline.  

 
20. What is meant by vectored interrupt? (Nov/Dec 2013) 

An interrupt for which the address to which control is transferred is determined by the cause 

of the exception. 

 

PART B 

1. Explain in detail about instruction execution characteristics. 

2. Explain the function of a six segment pipeline showing the time it takes to process eight 

tasks.Give an account on branch penalty, branch folding, side effects, speculative execution. 

 

 

3. Discuss the role of cache in pipelining. 

4. What is data hazard? Explain the ways and means of handing it. (Dec 2012) 
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5. Explain 4-stage instruction pipeline. Also explain the issues affecting pipeline performance.  

6. Explain the dynamic branch prediction technique. (May 2013) and write short notes on 

exception handling .(Nov/Dec 2013) 

7. Describe the techniques for handling control hazard in pipelining. (May 2013) 

8. Explain the data path and control consideration of a pipeline organization and explain. 

9. Briefly explain the speedup performance models for pipelining.(Dec 2012)(Dec 2013) 

10. What is instruction hazards? Explain in detail how to handle the instruction hazards in pipelining 

with relevant examples. 

UNIT  IV PARALLELISM 

PART-A 

 

1. What is Instruction level parallelism? 

ILP is a measure of how many of the operations in a computer program can be performed 

simultaneously. The potential overlap among instructions is called instruction level 

parallelism. 

2. Define Static multiple issue and Dynamic multiple issue. 

Static multiple issue -An approach to implementing a multiple-issue processor where many 

decisions are made by the compiler before execution. 

Dynamic multiple issue -An approach to implementing a multiple-issue processor where 

many decisions are made during execution by the processor. 

3. What is Speculation? 

An approach whereby the compiler or processor guesses the outcome of an instruction to 

remove it as a dependence in executing other instructions. 

4. Define Use latency. 

Number of clock cycles between a load instruction and an instruction that can use the result of 

the load with-out stalling the pipeline. 

5. What is Loop unrolling? 

A technique to get more performance from loops that access arrays, in which multiple copies 

of the loop body are made and instructions from different iterations are scheduled together. 

6. Define Register renaming. 

The renaming of registers by the compiler or hardware to remove anti-dependences. 

7. What is Superscalar and Dynamic pipeline schedule? 

Superscalar-An advanced pipelining technique that enables the processor to execute more 

than one instruction per clock cycle by selecting them during execution. 

Dynamic pipeline schedule-Hardware support for reordering the order of instruction 

execution so as to avoid stalls. 

8. Define Commit unit. 

The unit in a dynamic or out-of-order execution pipeline that decides when it is safe to release 

the result of an operation to programmer visible registers and memory. 

9. What is Reservation station? 

A buffer within a functional unit that holds the operands and the operation. 

10. Define Reorder buffer? 

The buffer that holds results in a dynamically scheduled processor until it is safe to store the 

results to memory or a register. 

11. Define Out of order execution. 

A situation in pipelined execution when an instruction blocked from executing does not cause 

the following instructions to wait. 

12. What is In order commit? 

A commit in which the results of pipelined execution are written to the programmer visible 

state in the same order that instructions are fetched. 

13. Define Strong scaling and weak scaling. 

Strong scaling 

Speed-up achieved on a multi-processor without increasing the size of the problem. 

Weak scaling. 

Speed-up achieved on a multi-processor while increasing the size of the problem 

proportionally to the increase in the number of processors. 

14. Define Single Instruction, Single Data stream (SISD) 

www.rejinpaul.com

Get useful study materials from www.rejinpaul.com

http://en.wikipedia.org/wiki/Instruction_set
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/SISD


 

 

A sequential computer which exploits no parallelism in either the instruction or data streams. 

Single control unit (CU) fetches single Instruction Stream (IS) from memory. The CU then 

generates appropriate control signals to direct single processing element (PE) to operate on 

single Data Stream (DS) i.e. one operation at a time.  

Examples of SISD architecture are the traditional uniprocessor machines like a PC 

15. Define Single Instruction, Multiple Data streams (SIMD) and Multiple Instruction, 

Single Data stream (MISD) 

Single Instruction, Multiple Data streams (SIMD) 

A computer which exploits multiple data streams against a single instruction stream to 

perform operations which may be naturally parallelized. For example, an array processor or 

GPU. 

Multiple Instruction, Single Data stream (MISD) 

Multiple instructions operate on a single data stream. Uncommon architecture which is 

generally used for fault tolerance. Heterogeneous systems operate on the same data stream and 

must agree on the result. Examples include the Space Shuttle flight control computer. 

16. Define Multiple Instruction, Multiple Data streams (MIMD) and Single program 

multiple data streams . 

Multiple Instruction, Multiple Data streams (MIMD) 

Multiple autonomous processors simultaneously executing different instructions on different 

data. Distributed systems are generally recognized to be MIMD architectures; either exploiting 

a single shared memory space or a distributed memory space. A multi-coresuperscalar 

processor is an MIMD processor. 

Single program multiple data streams : 

Multiple autonomous processors simultaneously executing the same program on different 

data. 

17. Define multithreading. 

Multiple threads to share the functional units of 1 processor via overlappingprocessor must 

duplicate independent state of each thread e.g., a separate copy of register file, a separate PC, 

and for running independent programs, a separate page tablememory shared through the 

virtual memory mechanisms, which already support multiple processes 

18. What are Fine grained multithreading and Coarse grained multithreading? 

Fine grained multithreading 

Switches between threads on each instruction, causing the execution of multiples threads to be 

interleaved, 

- Usually done in a round-robin fashion, skipping any stalled threads 

- CPU must be able to switch threads every clock 

Coarse grained multithreading 

Switches threads only on costly stalls, such as L2 cache misses 

19. Define Multicore processors. 

A multi-core processor is a processing system composed of two or more independent cores. 

The cores are typically integrated onto a single integrated circuit die or they may be integrated 

onto multiple dies in a single chip package. 

20. What aresymmetric multi-core processor and asymmetric multi-core processor? 

A symmetric multi-core processoris one that has multiple cores on a single chip, and all of 

those cores are identical.Example: Intel Core 2. 

In an asymmetric multi-core processor, the chip has multiple cores onboard, but the cores 

might be different designs.Each core will have different capabilities 

 

 

PART-B 

 

1. Explain Instruction level parallelism. 

2. Explain challenges in parallel processing. 

3. Explain in detail about Hardware multithreading. 

4. Discuss in detail about Flynn’s classification. 

5. Explain SISD and SIMD with an example. 

6. Explain MISD and MIMD with an example. 
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7. Discuss Shared memory multiprocessor with a neat diagram.  

8. Discuss briefly about the motivation of Multi-core computing. 

9. Explain how to overcome data hazard with dynamic scheduling. 

10. Explain in detail how branch penalties are reduced with dynamic hardware prediction. 

 

UNIT-IV MEMORY AND I/O SYSTEMS 

PART-A 

 

1. What is principle of locality? 

The principle of locality states that programs access a relatively small portion of their address 

space at any instant of time. 

2. Define temporal locality. 

The principle stating that a data location is referenced then it will tend to be referenced again 

soon. 

3. Define spatial locality. 

The locality principle stating that if a data location is referenced, data locations with nearby 

addresses will tend to be referenced soon. 

4. Define Memory Hierarchy. 

A structure that uses multiple levels of memory with different speeds and sizes. The faster  

memories are more expensive per bit than the slower memories. 

5. Define Hit and Miss? (DEC 2013) 

The performance of cache memory is frequently measured in terms of a quantity called hit 

ratio. When the CPU refers to memory and finds the word in cache, it is said to produce a hit. 

If the word is not found in cache, then it is in main memory and it counts as a miss. 

6. What is cache memory? 

It is a fast memory that is inserted between the larger slower main memory and the processor. 

It holds the currently active segments of a program and their data. 

7. What is Direct mapped cache? 

A cache structure in which each memory location is mapped to exactly one location in the  

cache. 

8. Define write through and write buffer. 

A scheme in which writes always update both the cache and the next lower level of the 

memory hierarchy, ensuring the data is always consistent between the two. 

Write buffer-A queue that holds data while the data is waiting to be written to memory. 

9. What is write-back? 

A scheme that handles writes by updating values only to the block in the cache, then writing 

the modified block to the lower level of the hierarchy when the block is replaced. 

10. Define virtual memory. 

The data is to be stored in physical memory locations that have addresses different from those 

specified by the program. The memory control circuitry translates the address specified by the 

program into an address that can be used to access the physical memory 

11. Distinguish between memory mapped I/O and I/O mapped I/O. 

Memory mapped I/O: 

When I/O devices and the memory share the same address space, the arrangement is called 

memory mapped I/O. The machine instructions that can access memory is used to trfer data to 

or from an I/O device. 

 
I/O mapped I/O: 

 

 

www.rejinpaul.com

Get useful study materials from www.rejinpaul.com



 

 

Here the I/O devices the memories have different address space. It has special I/O instructions. 

The advantage of a separate I/O address space is that I/O devices deals with fewer address 

lines. 

 

 

 

 

 

12. How does a processor handle an interrupt? 

 
Assume that an interrupt request arises during execution of instruction i. steps to handle 

interrupt by the processor is as follow: 

1. Processor completes execution of instruction i 

2. Processor saves the PC value, program status on to stack. 

3. It loads the PC with starting address of ISR 

4. After ISR is executed, the processor resumes the main program execution by 

reloading PC with (i+1)th instruction address. 

13. What is SCSI? 

Small Computer System Interface, a parallel interfacestandard. SCSI interfaces provide for faster 

data transmission rates (up to 80 megabytes per second) than standard serial and parallel ports. In 

addition, you can attach many devices to a single SCSI port, so that SCSI is really an I/Obus rather 

than simply an interface.  

14. Define USB. 

Universal Serial Bus, an external bus standard that supports data transfer rates of 12 Mbps. A 

single USB port can be used to connect up to 127 peripheral devices, such as mice, modems, and 

keyboards. USB also supports Plug-and-Play installation and hot plugging. 

15. What is the use of DMA? (Dec 2012)(Dec 2013) 

DMA (Direct Memory Access) provides I/O transfer of data directly to and from the memory unit 

and the peripheral. 

16. What are the units of an interface? (Dec 2012) 

DATAIN, DATAOUT, SIN, SOUT  

17. Distinguish between isolated and memory mapped I/O? (May 2013) 

The isolated I/O method isolates memory and I/O addresses so that memory address values are 

not affected by interface address assignment since each has its own address space. 

In memory mapped I/O, there are no specific input or output instructions. The CPU can 

manipulate I/O data residing in interface registers with the same instructions that are used to 

manipulate memory words. 

18. Mention the advantages of USB. (May 2013) 

The Universal Serial Bus (USB) is an industry standard developed to provide two speed of 

operation called low-speed and full-speed. They provide simple, low cost and easy to use 

interconnect system. 

19. What is meant by vectored interrupt?(Dec 2013) 
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Vectored Interrupts are type of I/O interrupts in which the device that generates the interrupt 

request (also called IRQ in some text books) identifies itself directly to the processor. 

20. Compare Static RAM and Dynamic RAM.(Dec 2013) 

Static RAM is more expensive, requires four times the amount of space for a given amount of data 

than dynamic RAM, but, unlike dynamic RAM, does not need to be power-refreshed and is 

therefore faster to access. One source gives a typical access time as 25 nanoseconds in contrast to 

a typical access time of 60 nanoseconds for dynamic RAM. (More recent advances in dynamic 

RAM have improved access time.) Static RAM is used mainly for the level-1 and level-2 caches 

that the microprocessor looks in first before looking in dynamic RAM.  

Dynamic RAM uses a kind of capacitor that needs frequent power refreshing to retain its charge. 

Because reading a DRAM discharges its contents, a power refresh is required after each read. Apart 

from reading, just to maintain the charge that holds its content in place, DRAM must be refreshed 

about every 15 microseconds. DRAM is the least expensive kind of RAM. 

 

PART-B 

 

1. Discuss DMA controller with block diagram. 

2. Explain the need for cache memory and discuss the different types of mapping functions 

with necessary block diagram. (Dec 2012) (May 2013)(Dec 2013) 

3. Discuss the steps involved in the address translation of virtual memory with necessary 

block diagram. (Dec 2012)(Dec 2013) 
4. Draw the block diagrams of two types of DRAMs and explain. (May 2013)  

5. What is an interrupt? Explain the different types of interrupts and the different ways of 

handling the interrupts. (Dec 2012)  

6. Explain USB interface, PCI buses..(DEC 2013)(May 2013) 

7. Explain the need for memory hierarchy technology with a four-level memory(Dec 2013) 

8. Design a parallel priority interrupt hardware for a system with eight interrupt sources and 

explain. 

9. Write and explain the working of Peripheral Component Interface Bus. (Dec 2012) 

10. Write short note on I/O processor. What is the need for an I/O interface? Describe the 

functions of SCSI interface with a neat diagram.(DEC 2013) 
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