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Answer any FIVE FULL Questions MARKS co RBT
1  (Consider a set of numbers(each 4 bytes in size) stored in memory starting at [10] COo2 L3
address TABLE. Total numbers are N and this value is stored at location
LOCN.

(1) Sketch the memory map showing all details.

(ii) Develop an ALP using Auto-increment addressing mode, to compute the
sum of all numbers and store the result at memory address RESULT. Write
appropriate comments.

2 |Perform subtraction on the following pairs of numbers using 5-bit signed 2’s |  [10] Co1 L2
complement format. Indicate about overflow in each case.
() +10and -8 (ii) +12and +9 (i) -15and -9  (iv) -14 and +5

3 |Consider a register R1 to size 16 bits with initial data 5867d. With neat | [10] coz L3
sketches, depict the output in each case, after performing the following
operations:

(i) LShiftL #2, R1  (ii) AShiftR #1, R1  (iii) RotateR #1, R1

Note: For each operation, R1 value is to be taken as 5867d and carry flag is
indicated cleared.

4 [Explain single bus organization of datapath in a processor with a neat [10] CO5 L3
diagram.

5 [Explain the basic concepts of computer with neat diagram of connection [10] Co1 L2
between memory and processor.

6  |Write an ALP to add ‘n’ numbers using Indirect Addressing Mode with [10] COo2 L3
appropriate comments.

7 |Write short note on IEEE format of floating representation with example of 32 [10] Co1 L2
bit representation of 1259.125

8  |With a neat diagram, discuss three bus organization of CPU. Compare the [10] CO5 L2
performance with single-bus organization.

9  |Briefly Discuss types of Computers. Discuss the Functional units of computer [10] Co1 L2
with diagram.

10 |Consider a database of marks scored by students in 3 tests, stored in memory [10] Co2 L3

starting at address LIST. Each student record consists of student ID followed
by marks in 3 tests. Assume each of these to be 4 bytes in size. There are 50
students in the class and this value is stored at location NUM.

(i) Sketch the memory map showing all details.

(ii) Develop an ALP using Indexed Addressing mode, to compute the sum of
scores by all the students in Test2 and store the result in location SUM. Write
appropriate comments.

11 |Distinguish between Big-endian and Little-endian memory assignment. With [10] Co1 L2
a neat sketch, show how the number 26789435 is stored using these methods.

12 [Explain the organization of a complete processor, with the help of a block [10] CO5 L2
diagram.

13 What is Subroutine? With a pseudo code or program segment, illustrate [10] COo2 L2
parameter passing using registers.

14 Discuss Hardwired control unit organization with relevant diagrams and [10] CO5 L3
illustrate the logic to generate Zi, control signal.

15 With a block diagram, describe the organization of a microprogrammed [10] CO5 L3

control unit.
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1. Consider a database of marks scored by students in 3 tests, stored in memory starting at
address LIST. Each student record consists of student ID followed by marks in 3 tests. Assume
each of these to be 4 bytes in size. There are 50 students in the class and this value is stored at
location NUM. Sketch the memory map showing all details. Develop an ALP using Indexed
Addressing mode, to compute the sum of scores by all the students in Test2 and store the result
in location SUM. Write appropriate comments.(10)

Memory map-3 M

Program with comments-8 M
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2. Write an ALP to add ‘n’ numbers using Indirect Addressing Mode with appropriate comments.
ALP-5M

Comments-5 M

Address Contents

Move N,RI
Move #NUMI R2 Initialization
Clear RO
e LOOP Add (R2),RO
Add #R2
Decrement Rl
Branch>( LOOP
Move RO, SUM

Figure 2.12 Use of indirect addressing in the program of Figure 2.10.

3. lllustrate DMA with registers involved in its interface.



Diagram and Registers-5 M

Explanation-5 M
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Fiaure 4.18 Reaisters in a DMA interfoce.
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Figure 4.19 Use of DMA controllers in a computer system.

4. Consider a register R1 to size 16 bits with initial data 5867d. With neat sketches, depict the
output in each case, after performing the following operations: (i)LShiftL #2, R1 (ii) AShiftR #1,

R1 (iii) RotateR #1, R1 Note: For each operation, R1 value is to be taken as 5867d and carry flag
is indicated cleared.

First convert the given decimal to binary. 1 M



With neat sketches, demonstrate the shifts and rotations. 9 M(3 marks each)

5. With a neat diagram, discuss implementation of interrupt priority using individual request and
acknowledgement lines.

Diagram-3 M

Explanation-7 M

INTRI

-

Deviee | Device 2
INTAI
l
Priority arbitration
circuit
Figure 4.7 Implementation of interrupt priorily using individual interrupirequest ond
acknowledge lines.

6. What is an Interrupt? With an example, illustrate the concept of interrupt.

Dlagram-2 M

Explanation-8 M
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Figure 4.5 Transfer of conirol through the use of interrupis.
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7.a. What is Subroutine? With a pseudocode or program segment, illustrate parameter passing using

registers.
Code-5M

Explanation-5 M

Calling program

Move N.ERI1
Move #NUMI,R2
Call LISTADD
Move RO, SUM

»
»
»
Subroutine
LISTADD Clear RO
LOOP Add (R2)+. RO

Decrement Rl
Branch=0 LOQOP
Return

F.l serves as a counter
E2 ponts to the list
Call subroutine

Save result

Imitialize sum to 0

Add entry from list

Return to calling program

Fig 2.7: Program written as a subroutine; parameters passed through registers

7. b. Explain Indirect and Indexed Addressing Modes with suitable examples.

Example code for each-5 M

Explanation-5 M



Add (R1),RO

Main
memory

Rl B

Register

a) Through a general purpose register

Fig 2.1: Indirect addressing

Add 20(R1),R2

Add (A)RO
A B
B Operand

b) Through a memory location

Rl

Fig 2.2 a: Offset 1z given as a constant

8. Consider a set of numbers(each 4 bytes in size) stored in memory starting at address TABLE.
Total numbers are N and this value is stored at location LOCN. Sketch the memory map showing
all details. Develop an ALP using Auto-increment addressing mode, to compute the sum of all
numbers and store the result at memory address RESULT. Write appropriate comments.

Code-5 M

Explanation/comments-5 M
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1. Explain single bus organization of datapath in a processor
with a neat diagram. (10)

Diagram-5 M

Explanation on each block-5 M

R(n-1)

RIRT:

V

Figure 7.1 Single-bus organizotion of the datopath inside o processor.

2. Describe the sequence of control signals to be generated to fetch an
instruction from memory in a single bus organization.
Sequence-5 M

Explanation-5 M



Step Action

PCout, MAR;,,, Read, Selectd, Add, Z;n
Zouty PCiny Yin, WMFC
MDR gy, IRsn

R34, MAR,,,, Read
Rlgue, Yin, WMFC
MDR,y:, SelectY, Add, Z,,
Zowt; Rli, End

-~ S W -

Figure 7.6 Control sequence for execution of the
instruction Add (R3) R1.

3. Explain the organization of a complete processor, with the help of a block
Diagram.
Diagram-5 M

Explanation-5 M
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4. With a neat diagram, discuss three bus organization of CPU. Compare the
performance with single-bus organization.
Diagram-5 M

Explanation-5 M
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Figore 7.8 Throobus organizotion of the dotopoth

5. Discuss Hardwired control unit organization with relevant diagrams and
illustrate the logic to generate Z in control signal.
Diagrams-5 M

Explanation-5 M
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Figure 712 Generotion of the Z,, convol signal for the
processor in Figure 7.1,

6. Write a microroutine for any conditional branching instruction(with suitable
comments) w.r.t Microprogrammed control.
Microroutine-5 M

Explanation-5 M



Address Microinstruction

0 PCout, MAR,,, Read, Selectd, Add, Z;,

1 Zouts PCiny Yin, WMFC

2 MDRous, [Rin

3 Branch to starting address of appropriate microroutine
25 If N=0, then branch to microinstruction 0

26 Offset-field-of-IR ¢, SelectY, Add, Z;,,

27

zcuh Pci:lll m

Figure 7.17 Microroutine for the instruction Bronch < 0.

7. With a block diagram, describe the organization of a microprogrammed
control unit.
Diagram-5M

Explanation-5 M
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Figure 7.16 Basic organizotion of o
microprogrommed control unit.



