USN é AN

* CMR INSTITUTE OF TECHNOLOGY, BENGALURL.
ACCREDITED WITH &+ GRADE BY NAAC

Internal Assesment Test | — Sept. 2017

Sub: | COMPUTER ORGANIZATION Sub Code: = 15CS34 Branch: CSE,ISE
Date: | 20/09/2017 @ Duration: 90mins =~ Max Marks: 50 Sem / Sec: 3(A,B,C) OBE
Answer FIVE FULL questions selecting AT LEAST ONE question FROM EACH PART MARKS |CO |RBT
PART A
1 (@) List the steps needed to execute the machine instruction [10] CO1 L3

ADD AB,R1
in terms of transfers between the components and some simple control
commands. Assume that the instruction itself is stored in the memory at
location INSTR and that this addressisinitially in register PC.

OR

2(a) Assume a program with 1000 instructions. 25% of the instructions take 4  [4] CO3 L3
clock cycles, 40% of the instructions take 5 clock cycles, and the remaining
instructions take 3 clock cycles to execute respectively. Calculate the time of
execution assuming basic performance equation if the clock rate of the
machine is 1GHz.
(b) Cadlculate the SPEC rating for the program suite under test. Running timesof ~ [6]  CO3 L3
the program suite for reference PC and PC under test are given below:

Programs | Running time for reference PC Running time for PC under test
P1 20 10

P2 100 50

P3 40 20

P4 10 5

P5 60 30

PART B
3(a) Explain basic instruction types with example. [] O L2

(b) Register R1 and R2 of a computer contains the decimal values 1000 and 2000 [4] CO1 L3
What is the effective address of the memory operand in each of the following
machine instructions.
a Load 10(R1),R5
b. Store R5,50(R1,R2)
C. Add —(R2),R5
d. Subtract (R1)+,R5

OR
4 (a) Explain addressing modes with example of each mode. [10] CO1 L2
PART C
5(a) Explain the operation of stack with example. [10] €Ol L2
OR
6(a) Define Subroutine. Explain subroutine linkage using alink register. [7] cO1 L2

(b) The subroutine call instruction of a computer saves the return address in a [3] COl L3
processor register called the Link register RL. What would you do to alow

Page 1 of 2



subroutine nesting?
Would your scheme allow the subroutine to call itself?

PART D
7(a) With a neat diagram, explain registers in DMA interface. Also, explain any
one of the bus arbitration approaches.
OR

8(a) Explain various methods for handling interrupts from multiple devices.

PART E
9(a) With a neat diagram, explain 1/O interface for an I/O device. Also, explain
various registersinvolved iniit.
OR

10 (a) What isan Interrupt? With an example, illustrate the concept of interrupt.
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Internal Assesment Test | — Sept. 2017 — Scheme of evaluation and solutlon
Sub:  COMPUTER ORGANIZATION SubCode:  15CS34  Branch: CSE,ISE
Date:  20/09/2017 | Duration: 90mins | Max Marks: 50 Sem / Sec: 3(A,B,C) OBE
Answer FIVE FULL questions selecting AT LEAST ONE question FROM EACH PART MARKS |CO |RBT
PART A
1 (@) List the steps needed to execute the machine instruction [10] CO1 L3
ADD A,B,R1

in terms of transfers between the components and some simple control
commands. Assume that the instruction itself is stored in the memory at
location INSTR and that this addressisinitially in register PC.

[1 mark x 10 steps]

PC --> MAR

Read cycle, Memory --> MDR
MDR --> IR

Operandl addressin MAR
Read cycle, Memory --> MDR
Operand2 addressin MAR
Read cycle, Memory --> MDR
Additionin ALU

Result stored in R1

PC+1

OR

2(a) Assume a program with 1000 instructions. 25% of the instructions take 4 [4] CO3 L3
clock cycles, 40% of the instructions take 5 clock cycles, and the remaining
instructions take 3 clock cycles to execute respectively. Calculate the time of
execution assuming basic performance equation if the clock rate of the
machine is 1GHz.
Imark 1mark 1mark

_ 250x4 + 400x5 + 350x3
N 1x10°?

1 mark
=4.05x10° seconds or 4.05 microseconds

(b) Calculate the SPEC rating for the program suite under test. Running timesof ~ [6] | CO3 L3
the program suite for reference PC and PC under test are given below:

Programs Running time for reference PC Running time for PC under test
P1 20 10

P2 100 50

P3 40 20

P4 10 5

P5 60 30
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3(a)

S,=20/10=2 1 mark
S,=100/50=2 1 mark
S3=40/20=2 1 mark
$,=10/5=2 1 mark
S=60/30=2 1 mark
Overall SPEC rating= (2x2x2x2x2)*®*=2 1 mark

PART B
Explain basic instruction types with example.

(Definition=1 mark , Example= 1 mark )
(ovaides j Lt_li_::,ﬂ - 1:1_:_71 Aae AL lmp_u .],-"LM h A

O peaah on S e " Tt o o Ties Hrviah o

Rdd A, B.C
(Definition=1 mark , Example= 1 mark )

me1 Lovnie, TesbaFion

Meve & .
Add A, C

(Definition=1 mark , Example= 1 mark )
'-i":‘F“'fw}i g ":.kzjrnau [Deatrwakion

Lood £
Ad A %
Q bsle o

(b) Register R1 and R2 of a computer contains the decimal values 1000 and 2000

4 (a)

\What is the effective address of the memory operand in each of the following
machine instructions.

a Load 10(R1),R5

b. Store R5,50(R1,R2)

C. Add —(R2),R5

d. Subtract (R1)+,R5

1010 - 1 mark
3050 - 1 mark
1999 or 1996 — 1 mark
1000 - 1 mark
OR
Explain addressing modes with example of each mode.

(Index mode- 3 marks, other modes 1 mark each)
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PART C

5(a) Explain the operation of stack with example.
(Diagram and explanation — 8 marks, SafePush, SafePop- 2 marks)
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OR

6 (a) Define Subroutine. Explain subroutine linkage using alink register.

Definition- 1 mark, Diagram- 3 marks, Explanation and example- 3 marks)
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(b) The subroutine cal instruction of a computer saves the return address in a  [3] | COl L3

processor register called the Link register RL. What would you do to alow
subroutine nesting?
Would your scheme allow the subroutine to call itself?
(Scheme chosen- 1.5 marks, Recursion alowed or not- 1.5 marks)
Store the contents of Link Register in Memory. No, it does not support
recursion.
Or
Store the contents of Link Register in Stack. Yes, it supports recursion.

PART D
7(a) With a neat diagram, explain registers in DMA interface. Also, explain any  [5+5] CO2 L2
one of the bus arbitration approaches.
(Registers diagram and its explanation- 5 marks, Any one of the bus
arbitration techniques explanation — 5 marks)
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8 (a) Explain various methods for handling interrupts from multiple devices.
(Polling explanation - 2 marks, Vectored interrupts explanation - 2 marks,
Interrupt Nesting explanation with diagram - 3 marks, Daisy Chaining
explanation with diagram - 3 marks)
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PART E
9(a) With a neat diagram, explain I/O interface for an I/O device. Also, explain
various registersinvolved init.
(/O interface diagram- 2marks, interface explanation- 3 marks, Registers
diagram- 2 marks, registers explanation- 3 marks)
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10 (a) What isan Interrupt? With an example, illustrate the concept of interrupt.
(Definition- 1 marks, Explanation using example or a program- 9 marks)
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