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PART - A (5x 2 = 10 Marks) CO Blooms
List out the advantages of Booth Algorithm CO2 Und

1) It handles both positive and negative multiplier uniformly.

2) It achieves efficiency in the number of additions required when
the multiplier has afew large blocks of 1's.

3) The speed gained by skipping 1's depends on the data.

Define floating point number representation and Recall value CO2 Rem
representation equation for single precision

The description of binary numbers in the exponential form is called
floating-pointrepresentation.

A Single-Precision floating-point number occupies 32-bits, so there is a
compromise betweenthe size of the mantissa and the size of the exponent.

single: 8 bits single: 23 bits

double: 11 bits double: 52 bits
: Single: Bias = 127
|SI Exponent | Fraction Dogble: Bias = 1023
S: sign bit

0 —non - negative
1 -negative

Value Represented = +1.M x 2 F'- 17

Consider the instruction Add (R3),R1 & write the action required to CO2  Ana
execution of the above mentioned complete instruction
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(a)

* Add(R3),R1

» Fetch the instruction

» Fetch the first operand (the contents of the memory location pointed to
by R3)

» Perform the addition

* Load the result into R1

Step Action

PC..t. MAR,,, Read, Select4 Add, Z;,
Zout, PCin , Yin, WMFC

MDR gt , IR

R3uut ., MARn , Read

R1out , Yin, WMFC

MDR . SelectY,Add, Z;,

Zoyt , R1in , End

~N O O AW =

What are the 4 different phases of Pipelining CO3

A pipelined processor uses a 4-stage instruction pipeline with the following
stages:

e Instruction fetch (IF)

e Instruction decode (ID)

e Execute (EX) and

e Writeback (WB)

Classify the different types of pipeline hazards CO3
1. Data hazard
2. Structural Hazard
3. Control Hazard.

PART — B (13+13+14 = 40 Marks)

Multiply the following pair of signed 2’s complement 13 CO2
numbers using the Booth algorithm. Assume that A is the

multiplicand & B is the multiplier. A=01101 & B=11010.

Compare it with normal multiplication and explain the

concept of Booth recoding of multiplier

Mutiplier Version of multiplicand
Bit/i Bt -1 selected by bit

0 0 0 XM

0 1 +1 XM

1 0 -1 XM

1 1 0 XM
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(b)

+

-t ek O & -

- O —.*O
o|Oo =

-0 - O -0
- 10O - O -0
- 1O - 0O - 0O
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=10 = 200|000
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010 (-78)

(or)

Elaborate the concept of Integer division. Describe and
analyze the difference between restoring and non-restoring
division algorithm & apply any one algorithm execution for
Dividend value 1000 and Divisor value 11.

Restoring Division

* Shift A and Q left one binary position
* Subtract M from A, and place the answer back in A

o If the sign of Ais 1, set q, to 0 and add M back to A
(restore A); otherwise, set q, to 1

* Repeat these steps n times

Initially 00 0 0 O 1000
00011
Shift 00001 000
Subtract1 1 1 0 1 » First cycle
Setqy (N1.110
Restore______ 11 |
10 00001 0000
Shit 00010 0ol
11) 1000 Subtracti 1 1 0 1
11 Setqy (N1 111 > Second cycle
— Restore 11 !
10 00010 o0old
Shit 00100 o@QC]
Subtract1 1 1 0 1
Setqy (@00 0 1 l > Third cycle
Shit 00010 0 [l
Subtract@ 11101 QOGO
Set 1414
Res?o)re s Fourth cycle

00010 [

Remainder  Quotient
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Non - Restoring Division

* Avoid the need for restoring A after an
unsuccessful subtraction.

* Any idea?
* Step 1: (Repeat 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 Ais 0, set g, to 1; otherwise, set q, to 0.

* Step2: If the sign of Ais 1, add M to A

Initialy 0 0 0 0 O 1000
i 00011
Shit 00 001 0000 L Fistoycle
Subtract 1 1 1 0 1
Setq, (P1110 00 0[0
A
|
Shift 11100 0 o]
Add 00O 1 1 5 Second cycle
Setq @1111 0 o [0l
|
Shift 11110 0 [O][OI]
11111 Add 00011 Third cycle
Restore B Y
00011 : Setgq, 0001 0
Add 00010 } g 0 @ IT_TIIIIIIIH
e
Remainder Shift 00010 oA

Subtract 1 1 1 0 1

Setqq @ 19 1

} Fourth cycle
[EIAG

Quotient

(@) lustrate the architectural organization of a processor and 13 CO3
elaborate the steps needed for execution of a complete

instruction.
Inicranl processor
O Contol signls
| Lt
Iestocmon
decider sl
conera logic

R{z-1})

108 ¢

Execution of processor Instruction
Fetch the contents of the memory location pointed to by the
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PC. The contents of thislocation are loaded into the IR (fetch

phase).
IR « [[PC]]

» Assuming that the memory is byte addressable, increment

the contents of the PC by 4(fetch phase).
PC — [PC]+4

« Carry out the actions specified by the instruction in the IR

(execution phase).

*  Transfer a word of data from onz processor regisier to another or to the ALU

*  Peform an arithenetic or a logic operation and store the resali in a processor
rEgsler

*  Feuch the contents of a given memory Jocation and load them into a processor
register

L] mmawmdﬂdnifmlmrgjmlﬂulpwnmhﬂm

Add(R3),R1

Step  Action

P, MAR,,, Read, Sclectd, Add, 2

Eeuts POy Yiw, WMFC

MDY g, IRan

Blous, MAR;,, Read

Blout, ¥in, WMFC

MO o, SebeetY, Add, Z,,
Zout) Blin, End

= i W S W R

(or)

(b) Summarize the processor execution of Hard-wired Control 13
and Microprogrammed control instruction execution. Consider
executing the instruction Add (R3),R1 by the processor.

analyse the actions and control instructions needed for
execution.
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Step  Action
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Figure 715 An exompls of micsisshuclions for Figues T8

8. (a) [IHlustrate the advantages of fast multiplication over other 14 CO2
multiplication algorithms and apply the two types of fast
multiplication concept for the following values. Assume that
A is the multiplicand & B is the multiplier. A=01101 &

B=11010.
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(or)

(b) Analyze the execution of processor instructions in pipelining 14 CO3  Ana
and how the performance got affected on the occurrence of
Data and Instruction Hazards in pipelining, along with
methods of handling its delay
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(Note: Und-Understand Rem-Remember Ana-Analyze App-Apply Cre- Create)

Prepared By Verified By HoD
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