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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
¥ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Draw the instruction cycle state diagram with example. ' [61
2. Write down the code to evaluate Y = (A - B/C)*[ D + (E*G) ] in three address, two
address, one address and zero address instruction formats. . [8]
3. Define addressing modes. Mention the different types of addressing modes and
comparison between them. [2+6]
4. How address of micro instruction is generated by next address generator in control unit?
- Explain with suitable diagram. (8]
5.. Explain four stage instruction pipeline and also draw a time-space diagram for four
segments having six tasks. (10}
6. Explain the Booth’s algorithm for multiplication. Multiply 10 x (-5) using Booth’s
multiplication algorithm. [5+5]
7. Comparison between restoring and non-restoring division-algorithms with example. [6]
8. Define cache mapping techniques. Bxplain direct mapping technique with suitable
diagram. Why replacement algorithm is necessary in associative mapping? Justify. [2+4+4]
9. Comparison between program I10; Interrupt driven [10 and direct memory access. Why
data communication processor is required in an 110 organization. [8+2]
10. Discuss about hypercube interconnection network with example. [41

R






Examination Control Division | Pregramme | BEX, BCT Pass Marks | 32

TRIBHUVAN UNIVERSITY Exam“m

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

2075 Chaitra Year / Part m/r Time 3 hrs,

Subject: - Computer Organiiation and Architecture (CT 603)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt AUl questions.
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1. Define computer architecture. Discuss the limitations of using single bus system to
connect different devices. What does width of address bus represent in a system? [2+2+2]
7. Design an 2-bit ALU that can perform subtraction, AND, OR and XOR. [8]
3. Write a code for Y=(A+B)/C + D/(E*F) using three address, two address, one address and
zero address instruction format. [8]
4. Differentiate hardwired and _rnicro-programmed control unit. Draw and explain block
diagram of micro-programmed sequencer for control memory. [10]
5. Derive expression showing speed up ratio equals number of segments in pipeline. Discuss
in detail about data dependency problem that arises in pipelining along with its solution.  [3+5]
6. Write an algorithm for non restoring division. Perform the 10/3 using restoring division
algorithm. . [3+7]
7. Multiply -6x-11 using Booths Multiplication algorithm. ) [6]
8. Write characteristics of memory system? Suppose main memory has 64 blocks and cache
memory has 8 blocks when 10 blocks of main memory are used, show how mapping is
performed in direct mapping technique. : [4+6]
9. Explain three reasons behind the requirement of 1/O interfaces. Why memory address
spaces are reduced memory mapped 1/0 ? Describe DMA controller with suitable block
diagram. | [3+2+5]
10. Explain inter-processor synchronization with example. 4]
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1. What is PCI? Explain the design goals and performance metrics for a computer system
regardmg its organization and architecture. : [1+5]
2. Write the arithmetic statement Y*(W+X)*(Y-Z) using Zero, One, Two and Three address
instruction format. 18]
3. Explain the different types of addressing modes and compare each of them, [8]
4. Explain block diagram of micro-programmed control organization. Descnbe various
fields in micro-instruction format with diagram showing different fields.” [4+6]
. Describe the hazard in a pipeline. Explaln the different types of hazards. How can these
‘be overcome? | [2+4+2]
. ‘Write an algonthm of booth multiplication. Perform 8><4 using booth multiplication
algorithm. | [10]
Differentiate between restoring division and non-restormg division and non-restoring
division algorithm. . : [6]
8. Describe cache operation in briefly, Explain about associative mappihg technique. Give
reasons why replacement algorithm is not required in direct mapping technique. [2+6+2]
9. Explain the DMA operation with block diagram. How does DMA have request over the
CPU when both request a memory transfer? [8+2]
10. Discuss about tightly-coupled multiprocessor with block diagram. 4]
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1. Explain instruction cycle state diagram with interrupt. ' . {6}
5 Write codes using 3, 2, 1 and 0 address instruction formats to perform given operation. [8]
X =(A*B/C)~(D+E/F). _ '
3. Describe various fields in microinstruction format. Explain about the sequencing
techniques used in microinstruction format with necessary diagram. [10]
4. Explain microinstruction format showing all the fields in detail. Write symbolic
microprogram for fetch cycle. _ ) [10j
© 5. Explain arithmetic pipeline with an example of 4. segments. Describe different types of
array processing. I o ‘ [6+4]
6. Write an algorithm flow chart and hard ware design of restoring division with example. [10]
= . Draw a flow chart for floating point multiplication algorithm. R [4]
8. Explain about associative mapping technique. Give reasons why replacement algorithm is
required in associative mapping technique? : e 18]
" 9, Explain the block diagram of DMA controller and also explain how DMA is used to
transfer data from peripheral. ' [10}
10. Differentiate between- tightly coupled multipropessors and loosely .coupled
multiprocessors. ‘ ’ ‘ [4]
' T
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Cand1dates are requ1red to give their answers in their own: words as far as practicable.
AttemptAll questions.

The figures in the margin indicate Full Marks.

Assume suztable data zf necessary.

Explam instruction cycle state d1agram with interrupt. - Lo
Wiite a code for Y = ='A/(B+C) + (D+E)*F usmg three address, two address, one address

~ and zero address instruction format.

3. Explain different types of data manipulation instructions with examples.

Why is micro-programmed control unit more flexible as compared to hardwired control
unit? Explain the sequencing techmque used in control memory.

. Explam the function of four segmerit pipeline and also draw a space dlagram for four

g segment plpelme w1th example.

6. Wnte an algonthm for division of ﬂoatmg point number |

7. Explam Booth algonthm of multiplication with hardware unplementa’uon d1a,gran1 and

9,

' multlply- 10x6.

Explain -major ‘characteristics of memory. Explain LRUC (Least Recently Used)
replacement policy with example.

o

(8]
[10]

[10]

tl 0]
[4]

[10]
18]

Why I/O processor is necessary-in an mput—output orgamza’uon’7 Explain about DMA -

control with necessary diagram.

10. Design for 4x4 omega switching network and show the sw1tch setting required to-connect

input 3 to output 1

EE L]

(1o}

[4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
The figures in the margin indicate Full Marks. L T
Assume suitable data if necessary. _ oyl T ! < /

Explain instruction cycle state diagram with interrupt. .
Write a code for Y = A/(B+C) + (D+E)*F using three address, two address, one address

~ and zero address instruction format.

Explain different types of data manipulation instructions with examples.

4, Why is micro-programmed control unit more flexible as compared to hardwired control

unit? Explain the sequencing technique used in control memory.

Expiain the function of four segment pipeline and also draw a space diagram for four
- segment pipeline with example. i

6. Write an algorithm for division of floating point number.

7. Explain Booth algorithm of multiplication with hardware implementation diéglram and

9,

multiply-10%6. | |

Explain -major characteristics of memory. Explain LRUC (Least Recently Used)
replacement policy with example. ‘ '
Why I/O processor is necessary in an input-cutput organization? Explain about DMA
control with necessary diagram. :

10. Design for 4x4 omega switching network and show the switch setting required to connect

input 3 to output 1.
L33
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1. Explain instruction cycle state diagram with interrupt. 4

2. Write codes using 3, 2, 1 and 0 address instruction formats to perform given operation.
X=(A*B/C)~(D+E/F) . ,

3. Describe various fields in microinstruction format. Explain about the sequencing
techniques used in microinstruction format with necessary diagram.

4. Explain microinstruction format showing all the fields in detail. Write symbolic
microprogram for fetch cycle.

Explain arithmetic: pipeline with an example of" 4 segments Describe different types of
* array processing.

. Write analgorithm flow chart and hard ware design of restoring division with example.
. Draw a flow chart for floating point multiplication algorithm.

e '«‘Explam about associative mapplng technique: Give reasons why replacement algorithm is
~ required in associative mapping technique?

9. Explain the block diagram of DMA controller and also explain how DMA is used to
transfer data from peripheral.

10. Differentiate  between  tightly coupled multiprocessors and loosely coupled
multiprocessors. ’ ‘

ek

[6]
[8]

[10]
[10]

[6+4]
[10]
[4]

[8]
[10]

[4]
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Assume suitable data if necessary.

Define computer architecture and computer organization. How can we maintain a .
performance balance between processor and memory? Discuss the limitations of using

. single bus system to connect different devices in any given system. [2+2+2]

What do you mean by instruction format? Write codes for given operation using

3.,2-,1- and 0- address instruction format. [4-+8]
X=(A-B*F)*C+D/E
Differentiate between RISC and CISC. . (61

4. Whut factors cause micro-programmed control unit to be selected over hardwired control
" unit. Explain with relevant block diagram, how address of control memory is selected in

micro -programmed control unit. ' ; [3+7]
5 Describe Flynn's classification. Explain control pipeline hazard and its solutions. [4-+6]
6 Eﬂplain Booth's multiplication hardware algorithm with dla.gram Multiply -5%-9 using
- Booth's multiplication algorithm. ‘ : [5+5]
7. Di:awv the ﬂowchart for division of ﬂoating‘ point numbers. , o i [4]

8. Draw the mermory hierarchy. Explain direct cache mapping with its merits and demerits. [2+6]

9. Differentiate between Isolated 1/O and Memofymapped 1/0. Describe DMA controller ’
with suitable block diagram. : - [4+6]
10. Discuss about inter process synchronization with the suitablé mechanism? - 4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. What do you mean by interconnection structure? Explam different types of
‘interconnections indeed required in Computer Architecture.

Write a code for Y=A*B+D/ O +(G*E)/ F using three addresses, two address, one
address and zero address instruction format. -

"Following 1nstruct10ns are given:

i) LDA 2000H

i) MVIB, 32H

111) STAX D

2 ‘Which: addressmg modes are used in’ the above instructions? Explam bneﬂy about them.

4 Explain microinstruction: format.used.in: ;mlcroprogramung Contrel unit and write micro
i program for fetch cycle,

5. Explainin detail how the arithmetic pipeline increases the performance of a system.

6.. "RISC has the ablhty to use efficient instruction pipeline”. Justify the statement.

7. Explain signed binary division algnnthm Use  the non-restoring division algorithm to

~devide 15 by 4.

8. Explam floating point addition and subtraction algonthm with example.

9. Describe how set associative mapping combines the feature of direct and associated

10.

11.

mapping technique. Explain different write policy techniques in cache memory.

Why input-output processor is needed in an input-output organization? How does a

computer know which device issued the interrupt; if multiple devices, how does the

_selection take place?

Describe how the multiprocessor systems increase the performance level and reliability.
kg '

~

[2+4]

8]
[10]

[6+4]
[71
B3]

(8]
[6]

[5+3]

{5+5'T]"
[4]
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Attempt All questions. :
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Assume suitable data if necessary.

What are the major differences between computer. archltecture and computer organization?

" What does the width of data bus and address bus represent in a system? Why is bus hierarchy

required? - - [2‘*“2‘*‘7]

Explain the general orgamzatlon of reglster in CPU. Describe the operatlon of LD (load)

instruction under various addressmg modes with syntax. : L [6+4]

What are the different types of instructions? How can you: pelform X = (A+B) x (C+D)
operatlon by using zero, one, two and three address mstructxon format. Assume A, B, C, D, X

are memory address. . - o ' - [3+5]

\51‘.0\ o

What is address sequencmg" Explam the selection of address for control memory with its

\ block dlagram o _ : o : R L7
' ‘Explam the Arlthmetlc pipeline and instruction plpelme wrth example. R {10}
: Draw the flowchart for ﬂoatmg pomt Division. _ = oo 4]

Des1gn a booth multrphcatlon algonthm hardware Mulnply S5 and -6 usmg booth

multiplication algorithm. , " e S [4+4] =
Explain cache orgamzatlon Explam the cache mappmg techmques thh example N N

Highlight the role of I/O interface in a computer system. Describe the drawbacks of

“programmed I/O and interrupt drlven 1/0 and explain how, DMA overcomes their drawbacks. [4+6]

10. How can multlprocessor be olassrﬁed accordm g to their - memory orgamzatlon‘? Explam 4]

FHE
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. Differentiate between computer arch1tecture and computer orgamzatwn Explain the

computer functions w1th dlﬁerent cycles e e -ii3]\'

2, Write a code for Y = (A+B)*(C+D)+G/’E*F usmg three address two address one address

3. Mention the chfferent types of ad«:lressrrrcr mode and compare each other ‘ e [10] |

.,wf,?_@m,s?.,_s_
Y

. Explain the address sequencer wrth the help of a. block dlagram Explam “about
: nncromstruetlon format in detail. 2 L Lo [5E]

. Define. prpehne and explainiits: types Descnbe drfferent plpelme hazards Wlth examp}e ‘[4+6]"

i Draw the. ﬂowchart for restoring division method. R ’ ' [4]
Explain Booth muluphcatwn algorithm. Multiply -6x 12 usmg Booths al gonthm | " - [4+6] ‘
« Draw the > memory hierarchy. Explam Associative Cache: Mapping with example. [2+6]

‘o %o .‘\'1 '*‘3?*‘. o

fi;What’ are the. different types of jprmnty mterrupt‘? Explam the. eormnumca‘tmn between o
- CPU and IOP: wﬂh necessary block diagram. : SRR [4+6]:f

\u

andzero address instruction format. = ... e . [8] b

10. Explain about multlprocessor and multlprocessmg in brief. . T e “
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1. Explain the interconnection of CPU with Memory and VO devices along with different

operations over them. | [3+3]

5. Write down the Y = A/B+(CxD) + F(H/G) equation in three address, two address, one
address and zero address instruction. [8]

3. Mention the different types of addressing modes Compare each of them with algorithm
as well as advantages and disadvantages. [10]

4. Differentiate between hardwired and m1cro-programmed control unit. How does a
o sequencmg logic work in micro-programmed control unit to execute a micro-program? [4+6]
5. - :Explam the arithmetic pipeline and instruction pipeline with example. [10]
6. . Explaln the non-restonng division along with its algorithm, flowchart and example. (8]
7. ,,"Explam the Booth algorithm and multiply Y = 8x9 usmg Booth algorithms. [6]

8. Mentlon the ‘characteristics of computer mermory. Differentiate between associative
: mappmgs and set associative mapping with example. [3+5]

9. How does DMA overcome the problems of programmed I/O and interrupt-driven I/O
techniques? Explain. A B [5]
10. Why IOP is use in /O organization? Explain. [5]
11. Explain the characteristics of multiprocessors. [4]

ke
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1. What do you understand by Bus Interconnectlon? What are the driving
factors behind the need to design for performance? [2:+4]

2. Explain Instruction Format with its t-ypes‘? Illustrate the code to evaluate
to evaluate: Y = (A+B) * (C+D) using three address, two address, ;
one address and zero address instruction formats. ' [2+6]

3. Describe the instruction cycle state diagram? Des1gn a 2-Bit ALU that can :
- perform addition, AND, OR operations. . [3+3]

4. - - Explainthe: orgamzatmn of & control. memory. Dlscuss the mlcromstructxon' ¥
b . format with the help of a suitable example v , [4+6]

-5, . Discuss about. paralle! pmcessmg" How parallel processing can. be achieved
Codm plpehnmg, explain it-with- txme—space diagram for four: segments plpelme ‘
“having six tasks. _ _ - [4+6]

6. Write down the detail algorxthm of Booth Multiplication. Illustrate the .
“multiplication of (9) and (-3) using 2’s complement method. [5+5]

7. What is Memory Hierarchy and why it is formed in-computer system?
Explain the Direct cache memory mapping technique using organization
diagram‘ and appropriate example. [2+6]

8. What are the functions of /O Module? What is the purpose of priority
interrupt; explain priority interrupt types with key characteristics. [3+7]

9.  Differentiate the followmg | » [4x3]

a. - RISCand CISC
b. Restoring and Non-Restoring Division
¢. . Crossbar Switch and Multistage Swntohmg Network

k%
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Full Morks.

v Assume suitable data if necessary.

1. What is performance balance and why is it required? Explain different elements of bus
design. '

2 Define the addressing mode and explain the different types of addressing modes with
example.

3. What are the stages of ALU design? Explain with the example of 2-bit ALU performing
addition, subtraction, OR and XOR.

4. What are the differences between hardwired implementation and micro-programmed
- irhplementation. of control unit? Explain with steps involved when you are designing
micro-pro gram control unit.

5, Wh,at is instruction hazard in pipeline? What is the four segment instruction pipeline?
Explain with example. :

6. How division operéﬁon can be performed? Explain with its hardware implementation.
| 7 __f)’raw a flowchart of floating point subtraction.
8. What are the major differences between different cache mapping techniques? Suppose

main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main
memory are used, show how mapping is performed in direct mapping technique.

9, Differentiate between programmed /O, interrupt-driven I/O and direct memory access
(DMA). .
10. Explain the interprocessor synchronization with example.

kkk

,_....|
[w))
[t

[10]

[8]

[4+6]

[2+8]
[10]
4]

[6+2]

[10]
(4]
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Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Differentiate between cornputer organization and architecture. What do you mean by bus

interconnection?
What are the different types of instruction formats? Explain with example.

Define data mampulatlon instruction. Explain the logical and bit manipulation instruction
with mnemonic code.

What is address sequencing in control unit? Explaln thh necessary ﬁgure

5. What is vector processing? How pipelining improves the performance of a computer?
- Explain with example.

..Explain the restoring division: algonthm and hardware design with example
7. Draw the flowchart of floating point multlphcatlon )

. What is cache memory? What are the different ways the' cache .caxi be Tapped? Explain

- with example,

10.

‘What -are:‘the functions of /O Module?- Why priority 1nterrupt is needed for data

transmission between CPU and /O device. Explain the types of priority mtermpt in
detail.

Compare and contrast the interconnection structures used - in multiprocessing
environment.

ook

[3+3]
f10]

[3+5] -

[10]

(10}
[10]
(4]

[2+6]

[10]

[4]
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. Explam bus hlerarchy and Why it ]S reqmred Describe method of bus arbltratlon e : | [6]

. Write down the code to eva;uate Y“AB+(C/D)+E(I‘/G) in three address two address, one _
i . address and zero address instruction format dhTR e e B 1.1
| _

CompareRISC and CISC archltecture B ety B

- 4, What do you mean . by data mampulatmn mstructlon‘? Explam ’fhe loglcgﬂ and b1t .
mampulatlon instruction Wxthnmemomcs code.. S : - I5]

o

.5 .,_.vDesxgn mmmmstrucﬂon format symbohc and bmary micto program that can perfomlv
-7 fetch cycle, indirect cyc]e and add _operation. Also des1gn and descmbe sequencmg ' o
ot hmque that is used in contlol unit. i L o flO]

What is amhmeflc plbellmng? Explam wnh exampl _~ _ . 7[6}] -

. How can We mcrease the performance of a comput»r by adoptmg Vector computatlon?

scrlbp ﬂoatmg pomt addltmn and subtra ct1on ﬂow chart Sl »' o ER

10. What do you méan by mappmg fumtmn‘? Why replacement a
< assomatlve and set assomauve 1rnap;:)mg‘7 Explam Wlth example._;_:_} e

] :pmgramm’ :
Explam how data tramfer 1s performf'd Wl'[k ‘ 'dmsct memory access (DMA)” i g

G gmuluprocessors‘f"
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SASNKC

Explain the functmnal view and four types of operatmnb used in ccmputez 4 ' 161

[\

. What are mc;at common fields in an instr uction" How can you perform X=(E+F)*(G+H)
operauon by using zero, one, two and three address instruction format. Assume that E, F,
G, H and X are memory addresses. : 81

Define addressing mode. Explain dn‘fewnt types of adarebsmg modes with example. [10]

4. Explam various fields in micro-instruction format with neat and clean block diagram.
Describe how address of control memory is selected. : : [3+7]

5 Wha‘t are the hazards in uwtructlon pipelmmg’? How can ihey be 1@301V9d‘? bxpia.m | [10]

EXplain‘l"B- aig@mhm Use the lcmth alg,orlﬂ'm to! mul# p‘

by <2 H{multipli et); where each numbet is 1ep‘rescmtud using 8 6 blts
T Explam fluaung point dwx::.}on algonthm b , ' [6] ,.
X;plam cache read: operatfo:tt Whiat are: the demerlis 0)? rmm ' e S
- cache design and desmbe in details any one of the rhapping: t%hmque‘ hat solves | T
' Hpro‘blema St T L L o T L -
9. Why mpuboutpvt proces:;or is needed in an input-output ozgamzatmn"’ Explam with .
block dlagram - [10]
10. Define the mumprocessm and its cbarasterlsncs o ‘ e [4]
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