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1." Explain the bus interconnection scheme with diagram.

ha

Explain the function of CPU. Design a 4-bit ALU that can perform addition, OR and
AND operations.

What are the different types of addressing modes? Explain them with advantages and
disadvantages.

Explain the address sequencing with the help of block diagram. Mention the various
fields in microinstruction format.

Explain the arithmetic pipelining with example. Discuss the different types of pipeline
hazards with example.

Divide 14/3 using restoring division algorithm,

7. Explain the Booth’s multiplication algorithm and multiply -7x-8 using Booth’s

multiplication algorithm.

Differentiate between direct mapping and set associative mapping. Explain the Least
Recently Used (LRU) replacement algorithm with example.

- Explain the functions of I/O module. Explain the communication channel between CPU

and IOP with diagram.

10. Differentiate between tightly coupled multiprocessor and loosely coupled multiprocessor,
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Compare between computer architecture and organization, Explain the types of bus used

In computer organization, [3+3]
Discuss the data manipulation instruction with example. Differentiate between register
direct and register indirect addressing modes. [5+5]

. Explain instruction format with example. Write down the code to evaluate the following

expression in three address, two address, one address and zero address instruction format, [2+8]

(@-m+(5)

=

E(F - G)
4. Comparison between main memory and control memeory. Explain Mmicroprogram
sequencer for control memory with block diagram. [4+6]
5. How parallel processing can be achieved in mstruction pipeline? Explain the four
segments pipeline having six tasks with time-space diagram, [4+6]
6. Divide 11/3 using non restoring division algorithm. [6]
7. Draw the flowchart of floating-point division. [5]
8. What do you mean by mapping function? Why replacement policy is used in fuily
associative mapping and set associative mapping? Explain with example, [2+6]
9. Explain DMA controller with block diagram. Comparison between programmed /O with
interrupt driven I/Q. [6+4]
10. Compare and contrast the interconnection structures used in multiprocessing system. [5]
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1. Explain with example the computer’s interconnection structure., [6]
2. Write down the code to evaluate Y=((A+B) *(C-D))E in three address, two address, one
address and zero address instruction format, [8]
3. Explain the lo gical and bit manipulation instruction with example, Describe the
displacement addressing mode with example. [4+4]
4. Explain the basic hardwired control unit components and also mention the major steps
when you are designing the hardwired control unit. [4+6]
5. Discus the pipeline conflicts with example. Describe 4 stage instruction pipeline with
diagram, [4+6]
6. Draw a flowchart for non-restoring division algorithm and describe the steps. Divide 12/5
using non-restoring division algorithm. [5+5]
7. Explain the floating-point multiplication and division process with example, [3+3]
8. Why memory hierarchy is required in computer system? Explain the least recently used
(LRU) replacement algorithm with example, [3+5]
9. Compare and contrast between DMA and [/O processor, Explain the communication
between CPU and 10p communication channe! with necessary block diagram. [5+5]
10. Briefly discuss 8x8 omega switching networking with example, [4]
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. Distinguish between computer organization and architecture. Explain instruction cycle

state diagram with interrupt handling. [3+3]
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 format. (8]
3. Explain the data transfer instruction with example, Differentiate between Immediate and

direct addressing modes. [4-+4]
4. Write a microprogram for the fetch cycle and addition cycle. Explain the microinstruction

format with example. [5+5]
3. What is pipelining? Describe four stage instruction pipeline. Explain the Flynn's

classification of computer system, [1+4+4]
6. Draw a flowchart for Booth's multiplication algorithm for signed multiplication. Multiply

-6X 7 using Booth’s multiplication algorithm. [5+5]
7. Explain the floating-point addition and subtraction process with example. [3+3]
8. Describe the cache memory principles. Differentiate between direct mapping and set

associative mapping. [3+5]
9. Compare and contrast between programmed 1/0 and interrupt driven 1/O. Explain the

CPU and [OP communication channel using diagram. [5+5]
10. Briefly discuss on inter-processor communication and synchronization, [5]
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Explain instruction cycle state diagram. Describe PCI bus configuration,

Write program for N = ({P-QxRYS)H((T/U)+V= W) using three address, two address, one
address and zero address instruction format. Consider N.P,Q. R, 8. T, U Vand W as
memory locations.

Write down the different types of addressing modes and explain each of them with
advantages and disadvantages.

Explain the micro instruction format. Difference between symbolic and binary micro
instruction.

Construet time-space diagram for four instructions with four-stage pipeline and show how
pipelining reduces the execution time? Explain arithmetic pipeline for solving floating-
point addition/subtraction.

; 5 cowe $E ;i S
Draw the flowchart for Restoring Division. Divide — using restoring division.
5

Multiply 10 x (-7) using Booth’s multiplication algorithm,

Explain in briefly the characteristics of a memory system. Differentiate between direct
mapping and set associative mapping.

Why IOP is used in input-output organization? With the help of a neat diagram, explain
how DMA technique is used to transfer data in a computer system.

10. Discuss about loosely-coupled and tightly-coupled architecture.
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I. Discuss about the usage of a Multiple Hierarchical Bus Architecture over single bus
system,

2. Design a 1- bit ALU which can perform addition, AND, OR, and X-OR operations.
Explain the different types of instruction formats.

3. What is addressing mode? Explain about the different types of addressing modes with
suitable example.

4. Explain address sequencing with the help of a block diagram. Describe micro-instruction
format in detail,

5. Show that the Speedup factor for a Pipelined Processor is equal to the number of stages in
a pipeline. Explain about the different types of conflicts that can be seen in a pipeline.

6. Explain booth’s algorithm, Multiply (9 x-4) using Booth's multiplication algorithm.
7. Compare restoring division algorithm with non restoring division algorithm.

8. Explain direct Cache mapping technique with example. Explain different write policy
techniques in cache memory,

9. Explain three I/O techniques for input of a block of data. Show the role of /O processor
1o assist the operation of the CPU.

10. List out the characteristics of a Multiprocessor.
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[6]
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. Define structure and function of a computer system. Daw instruction cycle state diagram

with interrupt, [4+2]

2. Write down the code to evaluate X = ﬂ_B;C);;D:h_F} in three address. two
e ol o o

address, one address and zero address instruction formats. (8]
5. What are the different types of addressing modes? Compare them with advantages and

disadvantages. [2+6]
4. Differentiate between hardwired and micro programmed control unit. Explain with block

diagram of micro programmed control unit. [5+5]
5. How can we prove that pipelining improves the performance of a computer? Explain the

operation of instruction pipeline for processing four segment instruction cvele with the

help of space-time diagram. [4+6]
6. Explain non-restoring division algorithm with flow chart and also divide 12/5 using same

algorithm. [5+5]
7. Multiply -6x7 using Booths multiplication algorithm, [6]
8. What is set associative mapping? Explain how it combines the feature of direct and

associated mapping technique. Explain different replacement algorithm techniques used

in cache memory. [2+3+3]
9. Explain CPU-IOP Communication with diagram. Explain DMA controller with suitable

block diagram., [5+5]
10. Explain the crossbar switch interconnection structure with block diagram. (4]
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Explain about the structural and functional viewpoint of a computer. Explain different
elements of bus design.

Wnte a code for X = ((A+B)/C) + (D - E) using three addresses, two addresses, one
address and zero address instruction format,

. List out the different types of addressing modes and explain each of them with suitable

example.

Describe the operation of hardwired control unit with a typical block diagram. Explain the
operation of microprogram sequencer used in microprogrammed control unit,

Explain arithmetic pipelining with example. Describe different types of pipeline hazards
with example.

6. Draw the flowchart for Non-Restoring Division. Perform 13/5 using restoring division,

7. Explain floating point addition and subtraction algorithm with an example,

8. Describe how Set-Associative Mapping works in Cache memory mapping. Explain

different write policy techniques in cache memory.

Elaborate the roles of I/O interface in a computer system. Explain how data transfer is
performed with programmed I/O technique with necessary diagram.

10. Compare and contrast the interconnection structures used in multiprocessing

environment,

[4+2]
(8]
[8]

[5+5]

[4+6]
[4+6]
[6]

[3+5]
[10]

[4]



Examination Control Division | Programme | BEX, BEI, BCT

(O — e
INSTITUTE OF ENGINEERING { Level _._._EHBE Full Marks | EL__i
Pass Marks L32 5

2078 Bhadra Year/Part | II/1 | Time 3. |

Sub_rer:! - Cnmputer Organization and Architecture (CT 603)

¥" Candidates are required to give their answers in their own words as far as practicable.

v Attempt Al questions.

¥ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Explain different types of bus arbitration and compare them. [6]

2. [Explain different types of data manipulation instructions with example. (8]

3. Explain the compenent of CPU, Comparison between RISC and CISC architecture. [2+6]

4. Explain the organization structure of a microprogram control unit arid the generation of
confrol signals using microprogram. [10]

5. What is meant by hazard in pipelining? Explain with example data and control hazards in
pipeline conflict. [4+6]

6. Explain the non-restoring division algorithm for division. Divide 10/5 using non-restoring
division. [5+5]

7. Explain the floating point addition and subtraction process using flow chart. [3+3]

8. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with
suitable example. [8]

9. Differentiate between isolated and memory mapped Input-output. Explain with block
diagram of DMA transfer in a computer system. [4+6]

10. Compare and contrast the interconnection structures used in multiprocessor system. [4]
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Differentiate between computer organization and architecture. Compare and explain the
bus structure of typical computer systerm.

Write down the code for Y = (A-B/C) x (D+ExG) / F using three address, two address,
one address and zero address instruction format,

Comparison between different types of addressing modes with its advantages and
disadvantages.

Write down the symbolic microprogram for fetch routine and addition execute routine.
Explain with diagram the working of microprogram sequencer for control memory.

How pipeline processing is done in an instruction pipeline? Explain four segment
instruction pipeline with timing diagram.

Describe the procedure for floating point addition and subtraction with help of flowchart
and example.

Draw the flowchart of Booth’s multiplication algorithm and multiply -7 % —10 using
Booth’s multiplication algorithm.

Explain various mapping methods used in cache memory organization and compare each
of them with example.

Explain with block diagram of DMA controller. How DMA techniques is different from
programmed Input-Output?

10. Differentiate between tightly coupled multiprocessor and loosely coupled multiprocessor.

H

ST e ——— b i e e e p

[2+4]
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[10]
[4+6]
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I. Draw the instruction cycle state diagram with example. o [6]
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 = (-5) using Booth’s
multiplication algorithm. : [5+5]
Comparison between restoring and non-restoring division algorithms with example. [6]
8. Define cache mapping techniques. Explain direct mapping technique with suitable
diagram. Why replacement algorithm is necessary in associative mapping? Justify. [2+4+4]
9. Comparison between program 110, Interrupt driven 110 and direct memory access. Why
data communication processor is required in an 110 organization. [8+2]
10. Discuss about hypercube interconnection network with exam ple, [4]
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- What is PCI? Explain the design goals and performance metrics for a computer system

regarding its organization and architecture. [1+3]
Write the arithmetic statement Y=(W+X)*(Y-Z) using Zero, One, Two and Three address

instruction format. [8]
Explain the different types of addressing modes and compare each of them. [8]

Explain block diagram of micro-programmed control organization. Describe various
fields in micro-instruction format with diagram showing different fields.” [4+6]

Deseribe the hazard in a pipeline, Explain the different types of hazards. How can these
be overcome? [2+4+2]

6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
algorithm, [10]
Differentiate between restoring division and non- restoring division and non-restoring
division algorithm. [6]

8. Describe cache operation in briefly, Explain about associative mappmg 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 haw 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. Define computer architecture. Discuss the limitations of using single bus 'é},'rstem to
connect different devices. What does width of address bus represent in a system? [2+2+2]
2. 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. [®]
4. Differentiate hardwired and micro-programmed confrol 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 I/O interfaces. Why memory address

spaces are reduced memory mapped [/0 7 Describe DMA controller with suitable block

diagram. [3+2435]
14. Explain inter-processor synchronization with example. (4]
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1. Explain the Interconnection structures of computer. [6]
9. Write codes for given operation using zero, one, two and three address instruction format. (8]
3. Differentiate between RISC and CISC architecture. [6]
4. Draw the diagram of Micro-programmed sequencer for a control memory and explain it. [10]
5. Explain six stage instruction pipeline with example. [10]
6. Explain Booth’s multiplication algorithm for signed 2’s complement numbers in details

with a suitable example and give the hardware requirements diagram. [10]
7. Differentiate between restoring and non-restoring divisior. [6]
8. Explain the various types of elements of cache design and also explain the various

mapping techniques used in cache with example, [4+6]
9. Why ILO processor is needed in [LO organization? Explain the CPU-IOP communication

with diagram. [3+7]
10. Write down the characteristics of multiprocessors. [4]
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Draw instruction cycle, state diagram with interrupt and explain it. (6]

Write down the need for addressing modes. Explain the various addressing modes with
example. [8]

. Write the arithmetic statement

X = (P+Q) x (R+8S) using zero, one, two and three address instruction format [8]

Compare and contrast between hardwired and microprogrammed control unit. Explain the
miero program sequencer used in microprogrammed control unit. [4+6]

. 'What is pipeline? How performance of computer is increased using pipelining? Explain

with example. [2+6]

6. Perform multiplication - 7x3 using booth algorithm. 6]

L 8

Explain the process of floating point number addition and subtraction with flowchart and
example. [10]

Write down the characteristics of memory system. Suppose main memory has 32 blocks
~and cache memory has 8 blocks when 12 blocks of main memory are used, show how
mapping is performed in direct mapping, [4+6]

Explain /O Interface. Compare programmed /O, Interrupt driven I/O and direct memory
access (DMA). [2+8]

10. Explain various configurations of OS in multiprocessor system. (4]
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What do you mean by interconnection structure? Explain different types of
interconnections indeed required in Computer Architecture.

2. Write a code for Y=A*(B+D/C)+(G*E)/F using three addresses, two address, one
address and zero address instruction format.
3. Following instructions are given:

i) LDA 2000H

if) MVI1 B, 32H

iii) STAX D

iv) MOV A, B

Which addressing modes are used in the above instructions? Explain briefly about them.

4. Explain microinstruction format used in microprogramming Control unit and write micro
program for fetch cycle.

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

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

7. Explain signed binary division algorithm. Use the non-restoring division algorithm to
devide 15 by 4.

8. Explain floating point addition and subtraction algorithm with example.

9, Describe how set associative mapping combings the feature of direct and associated
mapping technique. Explain different write policy techniques in cache memory.

10. 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?

11. Describe how the multiprocessor systems increase the performance level and reliability.

AL

[2+4]

[8]
[10]

[6+4]
[71
(3]

[8]
[6]

[543]

[5+5]
[4]
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. 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. [6]

4. What 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. Explain Booth's multiplication hardware algorithm with diagram. Multiply -5%-9 using

Booth's multiplication algorithm. [5+5]
7. Draw the flowchart for division of floating point numbers. [4]
§. Draw the memory hierarchy. Explain direct cache mapping with its merits and demerits. [2+6]
9. Differentiate between Isolated /O and Memory-mapped /O, Deseribe DMA controller

with suitable block diagram. [4+6]
10. Discuss about inter process synchronization with the suitable mechanism? [4]
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Caudniaxes are requ!rcd 1::- gwﬂ therf aﬁzswe:rs in tbe:ar OWD wnrds as. far as pracncahie

Attempt All questions. -
The figures in the nargin‘indicate. ,f vl Mrzrk 5.7
A.::.fume m:m&rfe ﬂ'czm .g,r" neaf.s.rmj* i

-'*_\ < "\'_a 1

wt

5 Dlﬁ'erent:at-: betWﬂeu l:cmpl._te:r arch;tectm’a and cnmput&r Drcramzannn E:tq:lam ti:u.
' cc:mmrter functmﬂs with diﬁ"r:renf :;‘.rcles " - S EEL

2. Writea cude for ’f {-"LTB}*{E+D} ‘-GIE*F usmg tbraﬂ add.r&as twc: address one address-

and zero address 1ustrur:.n¢n format. s et

s

7 iRy
HoE

3. Mention the dlﬁzmnt t}'p"'s t.‘JI ndrirtssmg modc ﬂm:l cumpare each uthnr _ _
4. Explain the add:css scquchﬁr with the help of bh:.-ck dm_gram Explam about :
. microinstruction fnrmat in detaﬂ ' eI [53+5]
- 5. Define plp&,ml: a.tn:l éxplain ftg I}Fp-ﬂs Df:..ml:n: liLf".rﬂer p]p:]me hazards thh c;.mnple [ﬂ'rﬁ] B :
-6, Draw the: flowehart fﬂrrﬁﬁoﬁnw dmmnmmd Rs e R 'f 2 - 18]
; '_ T _'Enpfam Booth multm_matmh algcrnt'h_rn Mulnpi} =612 usmg Baﬁtbs Efncrmhm ; {11.76]‘
i Dreun t]:la memory h_terarch}r E:q:rlam Assnmatwa Caca= Mappmg with ‘“camulc [2+6]
: 9, What are the d:ﬁare:nt 'Eypes of prmn‘}* mtﬂmjpﬂ Explain m-: m_mlumr:ahnn bepween {i_-rﬁ}.
med ke T 2 i o

' CPU &nd [OP with necessary block diagram.

11] Exp]a_m Elhﬂut ma.:it‘apmcessnr and mulnpmcessmu in hnm. " [ET
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v " : - i i -
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f o Eand:dm:s are. reqmrad to ﬂwe theu: AnsWers in ths:!;r UW"J. wards a.s fa: Hs pracncab]e
" Amampr Al quemcms & FELE ; : :
o i The fioures irthe marrg'erz ma’rcﬂre Full Marks. - . .
e S desumee .rum::bfe damr if Hecessmj: _ a0t

o Ca i) '_r'._ T ey : i 3

Whai are I‘hE major dlff'erence:s hmwr:"n compu‘te:r‘ ;.rchit&cture E.nd'. cﬂmputar nrgamzmmn? :

What' dut::. the width ﬂfdata bus anu addr&ss bus rcprcsant ina s}rstcm'? Why is bus hierarchy
: y iz [2+’?+'}I

4

required? ; ;
z, Ex.piam the ﬂanﬂal urgamzatmn of register: in CRU, Describe. the ereraduu of LD 1]0341]
instruction under various addressing medes with syntax, [6-+4]

3. What are the different types of instructions? How gan ycu perform X = (A+B) x (C+D)

operation by using zero, one, two and I‘]r&t. addrr.ss meruchn format. Assume A, B, C D A
= e Fria -_ N R ‘-...:'_': R EJ"I"S} s

e R ‘memary address.. e e
4. What is sddr-ss saqutnclnﬂ'? Exp]am the selecnm of adcirc:sg for ctmtm! memory with its
block diagram. E:—F?

e : Explain i ;hE Arithmetic plpﬂhn“' and Lnﬂ:ruc:qun mea:ﬂe. with E‘;ﬂﬂ‘pie -_{ a{_]].
6. Draw the ﬂuwcha"t forﬂmatmg pmm Dmsmn _ SR 2l
: ? Design a bl:n::tn multlphcatmn elgﬂ rimm har r:iware Muluph 5 and E ysing booth :
mu]tlpltcafmn alﬂnnﬂmm = ; ; : il oA F Eq.—ﬂ_'r “
thiajﬂ cache ﬂrgamTatmn pIam ﬂ':e uach- mappt*w I&shuuquts w:th -s::amp]n [4+ D],._.:':

g, nghiiﬂ:hf the rﬂle of IO . |mf'.rfa"e in a Cﬂi'l."tIllltEI -syster; Dhscxihrz th& urawbacls of
prnm‘aﬁmed lf'._r unc'i mz:rrup; ctrr-.r"n IfD anc! &hplaln hawDM& ovircome s thf‘u‘ drawbacis. F4-rn] i

pu T M

- 10. H{:w can mthprr:zcz-:si:ar bn 1:15531;1“:1 ac;l::crrdmcr 10 muu' memclr_; arga-nzatmn'? Ex pi.un

g, ST
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w" Caud;dalcs arg requu'eri to gwe T.he.ir answa:s m the:r own words as far as prar:unﬂbla
v Atteinpr All guestions. s : : :
V' The figures in the Iﬂar_g'm md':cafe Fuﬂ Mar.fr:
v Aﬂume muab.i'e a'ma g" nacemmy
gl .Wh.a, t do you ui'iﬁerété.nd by Bus Interconnaction? What are the driving
: . factors heh!_nd ﬂ'ze rleeﬂ o d“"fm for n“ﬁc'mmf‘ﬂ'? T
i Exp'am 1nsn1,¢tmn. Farmat wlth .1.!3 t}'pes‘? Iilu'-:tratf: the code to, ﬂva!uaie
to evalugte; Y= (A-J-B} *(C+D) using three address, two address, :
.one addrzss and zcm address mstruﬂi-:m I{erats bRy

D&scnbe tha mszmcncn cm]ﬂ state d;ag'am'? Dusmn & 2-Bit .-‘-*.LU that ca_n'
_perform addition, AHD OR. gperatons. e

s

4.0 Enplam the dfgamzatmnruf a contru1 l'!'I.EfITICI"j-f Ehsct:ss the m:crmns‘mctmn

. format WJEhﬂ?E hﬂ]P ufasuﬂahle eﬂ&mpia ; o e

D|5"u35 s'.bom paralini prn ESSlnET Inw ]'JE"dll"l -vrucr-ssmg can be achigved
- in pipelinirg, e;:plasn it with {"mn-spac» dlagram for four sc,:me:ms _::-tpelm..
hawng 51" tasLs- ; ; : : ; T %

Tiaw

G i " “Write down the detail algﬁrﬂhm of Bmth Muitm]maimn Hiustrate tha & g .
: piulti pimmmn HF (9} aﬂd (u.:jl 1._smg 44+ vumplﬂmem method R

S ;_ '.F Wh& is Mennr}r quﬁl'chjf Eﬂﬂ Wth it 15 furmeu:i in -::clmputer system‘?

*Explain the Direbt cache memory mappmg t*cﬁmqu* using mgam?atmn
dm_rar* and’ ﬂpprupﬂﬂt Eu:uule e 5 & AT

1

.. : :E_ hnat are Ihf: lunctmna oz J.a"D Mr}uuta'? 'l"'r;hﬂu 15 Ihe purpose of pnnrlt}'
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¥" Candidates are requ:m&ﬁn give their answers in their own words as far as practscahl
v Attempt All questions.

v The figures in the margin indicate Fuil Marks

v Assume suitable data if necessary.

LY

!. hat are the major differences between, computer architﬁcture and computer organization?
Wl‘lﬂt does the width of data bus and address bus represent in a system? Why is bus hierarchy

uired? [2+2+2]
xplain the general organization of WM CPU. Describe the operation of LD (load)
mstrumnn under various addressing modes with syntax. [6+4]

hat are the different types of instructions? How can you per form X = (A+B) x (C+D}
uperatmn by using zero, one, two and three address instruction format. Assume A, B, C, D, X

are memory address. B [3+5]
/4"1’:' hat is address sequencing? Explain the selection .of address for control memory with its
; block diagram. . : - [3+7]
plam the Arithmetic pipeline and instruction pipeline with example. [10]
D the flowchart for ﬂoatmg point Division. [4]
T Design a booth multlplmatlﬂn algnnthgi/barﬂﬁ'are. Multiply 5 and -6 using booth
multiplication algorithm. _ [4+4]
xpialn cache organization. Explain the cache mapping techniques with example. [4+6]

9. ] ight the role of I/O interface in a computer system. Describe the drawbacks of
programmed /O and interrupt driven /O and explain how DMA overcomes their drawbacks.[4+6]
iMﬂW can multiprocessor be classified according to their memory organization? Explain. [4]
* ko
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

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

design.

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

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

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

What is instruction hazard in pipeline? What is the four segment instruction pipeline?
Explain with example.

How division operation can be performed? Explain with its hardware implementation.

Draw a flowchart of floating point subtraction.

8. What are the major differences between different cache mapping techniques? Suppose

10

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 technigue.

Differentiate between programmed I/O, interrupt-driven I/O and direct memory access
(DMA).

. Explain the interprocessor synchronization with example.

ok

[6]

[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 guestions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the interconnection of CPU with Memory and I/O devices along with different
operations over them.

Write down the Y = A/BHCxD) + F(H/G) equation in three address, two address, one
address and zero address instruction.

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

Differentiate between hardwired and micro-programmed control unit. How does a
sequencing logic work in micro-programmed control unit to execute a micro-program?

Explain the arithmetic pipeline and instruction pipeline with example.
Explain the non-restoring division along with its algorithm, flowchart and example.
Explain the Booth algorithm and multiply Y = 8x9 using Booth algorithms.

Mention the characteristics of computer memory. Differentiate between associative
mappings and set associative mapping with example.

How does DMA overcome the problems of programmed /O and imterrupt-driven 1/O
techniques? Explain.

10. Why IOP is use in 1/0 organization? Explain.
11. Explain the characteristics of multiprocessors.

k&

[343]

(8]
[10]

[4+6]
[10]
(8]
[6]

[3+5]

[5]
[5]
[4]
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the functional view and four types of operations used in computer.

What are most common fields in an instruction? How can you perform X=(E+F)*(G+H)
operation by using zero, one, two and three address instruction format. Assume that E, F,
G, H and X are memory addresses.

Define addressing mode. Explain different types of addressing modes with example.

Explain various fields in micro-instruction format with neat and clean block diagram.
Describe how address of control memory is selected.

What are the hazards in instruction pipelining? How can they be resolved? Explain.

Explain Booth algorithm. Use the Booth algorithm to multiply 23(multiplicand)
by —21{multiplier), where each number is represented using 6 bits.

Explain floating point division algorithm,
Explain cache read operation. What are the demerits of direct mapping technique used in

cache design and describe in details any one of the mapping technique that solves these

problems.

Why input-output processor is needed in an input-output organization? Explain with
block diagram.

10. Define the multiprocessor and its characteristics.

o

(6]
(8]
[10]

[3+7]
[10]

(8]
(6]
[8]

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Write down the following equation in three addresses, two addresses, one address and
zero address instruction. If necessary, use temporary location T to store intermediate
result. Y = A + (B*C) + D.

. What are the different types of addressing modes? Compare each of them with algorithm

as well as advantages and disadvantages.
Differentiate between restoring division and non restoring division with example.

What are the three types of control signals? Explain the key steps of hardware
implementation of control unit.

What do you mean by mapping process? Differentiate between direct, associative and set
associative mapping.

Explain the key characteristics of computer memory systems.

Explain the input/output interface with example.

'Cnmpare between program /O, interrupt driven I/O and Direct Memory Access (DMA).

What are the steps to configure the plug and play device? Explain.

10. What are the main goals of the plug and play BIOS specification? Explain,

e o e

8]

(8]
(8]

[3+7)

[2+8]
(8]
(6]
(8]
[6]
[8]
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v Candidates are required to give their answers in their own words as far as practicable.
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Subject: - Computer Architecture and Design ]

Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Write down the Y=AB+ (F/G) +CD equation in three-address, two address, one

address and zero address instruction. . (8
What are the three types of data manipulation instructions used in computer?

Explain. : (8)

Explain the Booth algorithm and its hardware implementation. Multiply the 6x7

using Booth algorithm. _ (4+4)

What do }f;::u mean by address sequencing? Explain the address sequencing

capabilities required in a control memory. (3+5)

Why replacement algorithm is used when designing the cache? Explain with

example. (8)

Why cache management is necessary in mapping process? Differentiate

between direct mapping address structure and associative mapping address

structure. _ (2+6)

What are the four types of /O commands that an interface receive during the

communication link between the processor and peripherals? Explain the /O bus

and interface modules. (4-+4)

Mention the three possible configurations of DMA and compare them. (8)

Explain the PnP device configuration with example. (8)
10. Define the terms. (4%2=8)

a) ISA
b) PnP Post
R
e

=2 = =d = ek s e

1



