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KCS 302 : Computer Organization & Architecture

UNIT.1: INTRODUCTION
Functiomal wnts of digital System and
architecture, types of buses and bus
transfer. I'rocessor organization,
rganuzation and addressing mod

{(1-1Bto 1-23 B)
their interconnections, buses, bus
arbitration, Register,
general tegisters or,
es.

busand memory
Banlzation, stach

UNIT-2: ARITHMETIC & LOGIC UNIT
look ahead carries adders. Mulbplication: Si
Booths algorithm and array multiplie
Floatng | rthmetic operation, Ar
Standard for Floating Point Numbers.-

(2-1B o 2-25 B)
Ened operand muttplication,
7. Division and logic operations,
ithmetic & logie unit design. IEEE

UNIT - 3 : CONTROL UNIT

{3-1B 10 3-37 B)
Instruchion types,

fnrmats, instruction eveles and sub cyeles {fetch and
execute etc), micro operalions, execubonolfaco

plete instruction. Mragram
Contrul, Reduced Instruction Set Computer, Pipelining. Hardwire and
micro programmed aozmo—u..waﬂo Programae sequencing, coneept of
harizonal and vertical .Enuovnumﬂn.ﬁaﬁm.

UNIT - 4 : MEMORY 3 {4-1B to 4-30 B)
mories, 210 & 2
mories, Caclie memories: Luncept
address mapping and replacement
mories: magnetic disk, magnetic tape and optical disks
Virtual memory:: concept implementation.

Basic concept and hierarchy, semiconductor RAM me
1/2D memory organizanon. ROM me
and design issues & performance,
Aunibiary me

UNIT - 5 : INPUT / QUTPUT

Peripheral devices, I/ OQinterface, 1/ 0O ports, Interrupts inte

types of interrupts and excephions: Modes of Dat
I/O, interrupt initiated

mupt hardwan,
a Transfer: Programnuwd
170 and Dhirect Memory Access, 170 channels
and processors. Serial Communication: synchronous & asynchronous
communication, standard communication interiaces.

SHORT QUESTIONS

(5Q-1B to SQ-17 B)

. SOLVED PAPERS (2014-15T0 2022-23)

{5-1B to 5-21 B)

{SP-1 B to SP—_64 B)
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( CONTENTS

Part-1 : Introduction : Functional ...ccccinnvniei. 1-2B to Hnmw.
Units of Digital System -
and their Interconnection

Part-2 : Bus, Bus Architecture, ..., T 1-5B to 1-6B
Types of Buses

Part-3 : Bus Arbitration ... .. 1-6B to 1-8B

Part-4 : Register, Bus and....... el L 1-8B to 1-11B
Memory Transfer ;

Part-5 : Processor Organization, ..........io... 1-11B to 1-12B
General Register Organization

Part-6 : Stack Organization ... srensennnennnn e 1=13B to 1-17B -

7/?:.3 :  Addressing Modes .....o....oooooooo. 1-17B to 1-228 )

1-1 B (CS/IT-Sem-3)

1-2 B (CS/IT-Sem-3) Introduction

Haﬂﬁoﬁ:n?a: Functional Units of U.&Rﬂ huaﬂm:u nh& QKE.
REESEIT . whhmwna::mn?aa

. Questions-Answers |

_ Long Answer Type h:h Hﬁmm::u .bu—wm_...e._.. ﬂu_ﬁwmﬁmm:n:m

Que 1.1.

the basic building blocks such as program counter, accumulator,
address and data registers, instruction register, control unit ctc.,
and describe how such an arrangement can work as a computer, if
connected properly to memory, input/output ete.

[AKTU 2016-17, Marks 7.5]

Draw a block dingram of a computer’s CPU showing all

Pﬂmﬂmﬂ

ﬁ_n._rr ,..-Em.u.m:.- of compuier's CPU :

—] RAM |

Memory + ANDRESS BUS * * Memory data
address ~1—wd yiap DATA BUS | \ipR register
register
4 CPU BUS P 4
| - ]
* * + * * Accumulator
Instruction_| | e 1g pPC ACC _.¥|Ai=ﬂ_n register)
register o —l + +
Program counter - Control ALU |y Arithmetic
logic unit
Control lines
. Fig.1.1.1.

A computer performs five major gperations. These are :
It accepts data or instructions as input.

It stores data and instruction.

[t processes data as per the instructions.

It controls all operations inside a computer.

It gives results in the form of output.

e




Computer Organization & Architecture 1-3 B (CSIT-Sem-3)

Arrangement of CPU, memory, input/output to work as a computer

Central Gutput
Processing Devices
Unit

Input

Devices

Main/Internal M

Main/dnternal
Memary

Fig.1.1.2.
a. Inputunit : This unit is used for entering data and programs into the
computer system by the user for processing.

b. Storage unit: The storage unit is used for storing data and instructions
before and after processing.

¢ Output unit : The output unit is nsed for storing the result as cutput
produced by the computer after processing.

d _..nn_nmm.mm:n unit : The task of performing operations like arithmetic
and logical operations is called processing.

The ﬂmnpﬁ._._ Processing Unit (CPU) takes data and instructions from the
.,._.nwunm unit and makes ali sorts of caleulations based on the instructions
given and the type of data provided. It is then sent back to the storage unit.

Que 1.2. _ Explain the functional units of digital system and their

interconnections.

Answer
The main functional units of a digital computer are shown in Fig. 1.2.1,
1. Central Processing Unit (CPU) ;

a.  The CPU isthe brain of a computer system,

b. This :1.: takes the data from the input devites and processes it
according to the set of instructions called program.

c. The cE.tE of processing of the data is dirccted to the output devices '
for use in the outside world,

d CPU has two major parts called ALU and Control Unit,,

14 B (CST-5em-3) Intreduction
Storage Unit
Secondary
Pregram Storage {nf "
and [¥at: fjl nformation
F d {Results)
Primary
F Storape

PR A

Control
Unit

—- Indicates flow of
instructions and data

Arithmetic

Legic Unit —Indicatez the eontrol

exercised by the
control unit

Central Processing Unit (CPLD
Fig. _NH Functional unit H_.H.Ew.._nﬂ_ mn._u_.um._-ﬁp..
i. Arithmetic Logic Unit (ALU):

a,  ALUisresponsible for carrying out following operations :
1. Arithmelic operations on data by adding, subtracting,

multiplying and dividing one set with another.

2. Logical operations by using AND, OR, NOT and
exclusive-OR operation which is done by analyzing
and evaluating data.

b. ALU of a computer system is the place where mﬂ.ﬁ;
execution of instructions takes place during processing
operation.

ii. Control Unit (C1):

This unit is mainly used for generating the mwmnﬁ.ou_.n

control signals for the synchronization of variocus

operations.

b, All the related functions for program execution m:nr.mm
memory read, memory write, /O read, VO write, execution
ofinstruction, are synchronized through the control signal

generated by the control unit.
rols all the operations of the computer.

.

¢. It managesand cont
2. Input unit : Aninpul unit performs foll
a [Itaccepts (or reads) instructions and dala
: and data in computer a

; 256 1 tions
b. It convertsthese instruc .
| instructions and data to computer system

owing functions :
from outside world.
ceeptable form.

[t supplies the convertec

ﬁ"_ .
for further processing.
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computer Organization & Architectur® = i 1-6 B (CS/IT-Sem.-3) Introduction
! . lowing function=-
: Qutput unit : An output walt perfors o ter, which are in coded b.  The CPU sends signals on the control bus to enable the outputs
i 5 It accepts the results produced by 2 computer, oF adirensed A Y horioe oe e e _
a.
form. (readable) ) A
b. wag:...m_.g these coded results to human aeceptable ,m.a._.._ﬂ.mkq.“ Describe the architecture of bus.
. form.
i orld.
¢. It supplics the converted results to outside W ] ;
; it : A storage unit holds (stores): 4 L The computer bus consists of two parts, the address bus and a data bus.
L e itractin i ing (received from input | The data bus transfers actual data, whereas the address bus transfers
a  Dataand instructions required for processing

address or memory location of where the data should go.

2. The bus provides physical links and the means of controlling the
+d to an output device. communication exchange of signals over the bus. Fig. 1.4.1 depicts the
ASE organization of a single shared bus.

[PART-z | -

devices).
b. Intermediate results of processing.
c. Results for output, before they are rele:

A i e T Y TN

5 i I 3
Bus, Bus Architecture, Types of Buses. System
Address
Y * L bus
‘ 5 @:aunonmilmﬂ.anm -
- g ; I | f H
‘ bouh.bﬂmﬂ.nn Type and Medium Answer Type Questions Yly r J J
= - Main 75 /0
CEU memory device 1 device n
Que 1.3. | What is a bus in digital system ? Also explain its types. Fig. 1.4.1. Architecture of a single shared bus. |

‘Answer ‘ 3. The principle use of the system bus is high-speed data transfer between :
the CPU and memory. ;
1. Abusisa fwires inge s devices idiner g
mum:ﬂ.w to _ummﬂ_w.“w_h n“._MMH._uH.ﬂMM_....,nzr fwe or more devid 48 providing 4. Most VO devices are slower than the CPU or the memory. The /O )
2 A bus that ; - devices arc attached to the system bus through external interfaces. :
: Emn_.uhwﬂ“ MDM..“.H:.MMM M_m“.on. nc%___uc__.ma components/modufes, (CPU, 5. The Input/Output (I/Q) ports are used to connect various devices to the M
2 _ . SRS computer and hence, enable communication between the device and :
.~ These system buses are separaled into three functional groups : the computer. :
i Databus: ."

@  The data bus lines are bidirectiona] S _ PART-3 | . :
b.

) The data bus consists of 8, 16, 32 or more parallel lines, Bus Arbitration. e 3
ii. Addressbus: ... ..

a.  Itisaunidirectional bus.
b.  The address bus consists
s of 16, 20, 24 ] line
The CPU sends oyt the address of e i S

: ! the memory locati iy o i 2 o QuEsEane
port that is to be written or read by using mmaw_um.m .,__._ﬁh“n b Foum.bums ottty Emm.:ﬂ,?_.:wﬂnw ped
. Control bus : '

@:mmﬂcﬂm..}bmﬂnmm

ii

a.  Control lines regulate the activity on the bus _
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computer Organization & Archit

o —

— bitration.
. Discuss the bus ar
bmi_u..m = OR
tion.
_ AKTU 2014-15, Marks :ﬂ

decides the selection of eurrent

itra
Write u short noie on bus arbilr

‘Answer ~

1. Busarhbitration
masler to access bus. o lave uni
2 Among several masters o e
bus, it may happen that more than
access to the bus at the same _.._.Ea,. . e gealilir HEYIG W,
3. In such situation, bus access 15 g1ven
priority,
4. Threc different mechanisms are co
i. Daisy chaining: o
£ aisy chaining method is
M WH.“_-MW.._MHHH :_H..wa use of the same line for bus request.
c.  Thebus grant signal serially _H.om.._unn.ﬁcm th _.:wm_r eciach master
until it encounters the first one that is requesting. o
ii. Parallel arbitration: The parallel arbitration consists c.m priority
encoder and a decoder. In this mechanism, each bus arbiter has a
bus request putput line and input line.

is a mechanism which

ts that are connected to a shared
: lave units will request

mmeonly used for this:

cheaper and simple method.

iii. Independent priority : In this each master has separate pair of

bus request and bus grant lines and each pair has a priority
assigned toit.

and daisy chaining bus arbitration schemes,

[AKTU 201516, Marks 10]

OR
Explain daisy changing method. Write its advantages and
disadvantages.

Answer

Daisy chaining :

1. Inthis, all masters make use of the same line for bus request.

2. The bus grant signal serially propagates through each master until it
encounters the first one that is requesting access to the bus.

3. This master blocks the propagation of the bus grant signal, activates the

busy line and gains control of the bus,

4.  Therefore any other requesting module will not receive the grant signal
and hence cannot get the bus access.

Discuss the advantages and disadvantages of polling

1-8 B (CS/IT-Sem-3) Intreduction

Highest priority Lowest prierity

Master 1 Master 2 Master N

Rus
ACCCES
logic

Bus Bua
ACCoRS access
logic | logic

Bus
grant
Controller L Bus request ¢
¥ Bus buay i

Fig. 1.6.1. Daiay chaining method.
Advantages of daisy chaining : :
L Itis asimple and cheaper method.

2. Ttrequires the least number of lines and this number is independent of
the number of nasters in the system.

Disadvantages of daisy chaining :
1. The propagation time dclay of bus grant =ignal is proportional to the

number of masters in the syalem, This makes arbitration time slow
and henee limits the number of master in the system.

2. The priority of the masteris fixed by the physical location of master.
3. Failure of any one master causes the whole system to fail.
Advantages of polling hus arbitration ;

1. Ifthe one module fails entire syslem does not fail.

2. The priority can be changed by altering the polling sequence stored in
the controller.

Disadvantages of polling bus arbitration : §

1. It requires more bus request and grant signals (2 = r signals for n
muodules),

2. Polling overhead can consume a lot of CPU time.

PART-4 :

el = ! ﬁm.wh.m._..._mﬁ. Bus and ____‘?Hbﬂu_ u...ﬁ..nﬂm..ﬁ.wﬂ.

TSIy —_ - 3 = "

Questions-Answers i _

g Rﬂﬂbﬂmﬂéﬂ Type and Medium Answer Type Questions _
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tor Organization & Architecture
pu

Com

at are differcnt registers

: Wh
Que 1.7. | What is memory transfer i

iscuss.
associnted for memory transfer 7 Dis¢

‘Answer

(Write) data.
1L~ Memory transfer means to fetch (Read) or store

m memory locations
92 Theread operation transfers a copy of the content fro g
) to CPU.

] ion from the CPU to a
The store operation transfers the word En.,cng.,,w:oﬂﬂhﬂoi, that location.
3. .__.....Awma memory location, destroying previgus con

4 The memory word is symbolized by the letter M.
Registers associated for memory transfer:

1. Thereare two registers associated for memory transfer : address register
and data register.

2. The required information is selected from the memory location by
. address. It is stored inthe Address Repister (AR). .
The data is transferred to another register called Data Register (DR),
4. Consider a simple read operation,
Read : DR« MIAR]

Here, the information is transferred into Data Kegister (DR) from the

memory word M sclected by the addresses in Address Repister [AR),
The write operation is denoted as,
Write : MIAR]| « B

Que ._.m.l._ Explain the operation of three state bus buffers and

show its use in design of common bus. jﬁu.uaumaﬂﬂ..zﬂ_w—nm 15 _

Answer

A three state gate is a digital circuit that exhibits three states.

[ .

Two of the states are signals equivalent to logic 1 and 0.
The third state is a high-impedance state.

o

The high-impedance state behaves like an open circuit, ;..E.or means
that the outputis disconnected and does not have logic significance.

Three state gates may perform any conventional logic, such as AND or
NANDL

However, the one most commonl

¥ used in the design of a bus system is
the buffer gate.

The graphic symbol of a three state buffer gate is shown in Fig. 1.8.1.

1-10 B (Cs/T.

III|I|I|I|ME.=.E Introduction

Norma] input A Quitput Y = AifC = 1
HighifrC=o0
Control input ¢

| Fig 1817
8. The control input determines the output stale,
9. Whenthe cantro] in i
putis equal to 1,
behaves like an o bty O

X put is enabled and the gate
; ¥ conventional buffer,
normal input,

with the output equal 10 the

10. ...5—....: the control input is 0, the out
a high state, regardless of the valy
11, Alarge number of three state gate
to form a common bus line w

_.__5 is disabled and the gate goes to
e 1n the normal input.

outputs can be connected with wires
ithout endangering louding effects,

Bus line far bit 0
Ay I__”.V| -y
B, JVI—
Co
Dy
mannA 5y o=
5, 2=x4
2
Enable {p decoder 4 .
"Fig-18.2.7
12. The outputs of four buffers are connected together to form a single
buz line,
13. The control inputs to the bulfers determine which of the four normal
inputs will communicate with the bus line,
14. Not more than one buffer may be in the active state at any given time.
15. To construct a common bus for four reyisters of n hits ecach using three
state buffers, we need n cirenits with four buffers in each.
16. Each group of four buffers receives one significant bit from the four
registers.
17.

Only one decoder is necessary to select between the four registers.
Que 1.9, _ Explain why the single shared bus is so widely used as

an interconnection medium in both sequential and parallel
computers. What are its main disadvantages ?

Answer —

Single shared bus is so widely used as an interconnection medium in both
sequential and parallel computer because of following reasons

: s ] in
1.  The shared bus is the simplest and least expensive way of connecting
several processors to a set of memory modules.
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rchitecture .
tion and high handwidth.

ku:—.__o:_w A

npute? Crgat

i . pase of opera

lity and _.H.E_,Eﬂ

. bus i
uuu”“a. shared bus is that its throughput limits

; vesor system, This is
Y :._vq.an.ﬁvua_. BY 5
r the entire mulil ¢ (D
co _.E::n__u.ﬂw_ﬂ.w emory access s granted, likely causing
time oitly !

® o To increase performance LY reducing
] M 1008 + is of ssigned Lo eac
e ﬂn,ﬁn a cache memory 13 often assig ach
pss '

WS ._.Q:.__ﬁm.ﬂ:u_.
cs of single
sadyanlage of

2 It all are;

U_.uﬁ?::gn
1. The main di
" {he performan
. pecause at any
some processer
the memary act

prucessuT: .
Another n__.m:ﬁ__.,m:ﬁunm. o
catastrophic n:.._:ﬂn, am..,__h HH_.W e
no processor will be able

is that, if the bus fails,

hared bus design TN :
e share 1l stop functioning sinee

The entire system Wi
s§ memory-

b

using multiple bus architecture

: fit of
_ hat is the bene
Que Lo | W jtecture 7

i 1
compared to 8 single bus arch

Answer _

Following are ﬂ.:m ;

single bus architecture:

1 Single bus have long cop
trunsferred over the bus

of steps needed, 10

al paths using multiple buses.

eliminates the need to add port tg

Lencfits of using multiple bus architecture compared tq
en

trol sequence becausc only the data item can be

in a clock eycle.

o To reduce the number d. most commercial processor
b_.oa._.am.u.a_._:_v_n, intern :

3. Theintroduction of incrementer unit

the PC using the main ALU.

< for data transfer, a significant reduction in the

: roviding more path . it red :
L i ; an instruction is achicved.

number of cluck eyeles needed to execute

[ PART-5 |

Processor Organization, General Registcr Organization.

ﬁ % O Questions-Answers

Long Answer Type and Medium Answer Type Questicns

Que 1.11. | Explain general-purpose register based organization.

1. In this organization, the registesd’ communicate with each other not

only _n.,_, direct data transfers, but also while performing various micro-
operations.

1-12B (C8AT-Sem.g)

o]

Introduction

External input

——
—
—
Load| SEL . 1_ L Yo
i [l ﬁ MUX A _ MUXB = wmwr
Jto# E
decoder
Arithmetie logic
| NG OPR
SEL D EnitALLY
Output

ta) Bluck diagram
3 3 3 4
[sELA [SELB [ sELD [ orr |
b Control word
Fig. 1.11.1. General-purpose register based organization.

,_.u_“.{m_.. registers are used for general purpose, the output of each register
is connected to two multiplexer {MUXs) inputs.

Three seleet lines are used to select any one of the seven registers and
the contents of selected registers are supplied ta the inputs of ALU.
The buses A and B are used to form the inputs to the common arithmetic
logic unit (ALU). :

The operation to be performed is selected in the ALU and is determined
by the arithmetic or logic micro-operation by using function select lines
(OPR).

The result of the micro-operation is available as gutput data and also
goes into the inputs of all the registers.

Any one of the destination register receives the information from the
cutput bus which is selected by a decoder.

AP e T Pl R T R T AL P e
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Organization & Archit I
. ter :
ﬁtH..,u_ﬁ.. -

i . i PART-&

Stack Organizatiolt:

Questions-AnsWers

n sWer er . n.‘_.ﬁmn:um_
Long An Type and Mediwmn .m..ur.m.ﬁ. er Type A.M-._.u :
4 4

— i .H-ﬁ-nr..-ﬂ-tc-.. E.—.m _
n-.u.ﬂ lu. r.. A.-u.._f.m ﬁ—.——l-_ Or uﬂ—.:u.ﬁh..—.-nﬂ.— -..-H
__ .N. J_f.ﬂu.ﬂ.ﬂ uW mnmu.ﬂ . - .
H.-n -uuh—u—h—r—:. ﬁ_H-l- -.Jﬂ'n Hﬂ-—u—- -v‘ -:u.nm.._

with all necessary elements [AKTU 2016-17, Marks E._

pop operations.

Answer —

1. Astackis .
accessed at o time.

The point of access \
71n the stac

umber of elements 10 ck
g ay only be added or deleted from the top of the stack.
H:.w.r.r isalso known as a pushdown list or a Last-In-First-Out (LIFQ)
Astack 1s als as
list..

i i k:
ization of register stac . ) B
Wnnmﬂmn the organization of a 64-word register stack us illustrated in
ANAS] F:

Fig. 1.12.1.

jered set of clements in which only one element can be
an ordere

is called the top of the stack. . .
k or length of the stack is variab)p

b

oo W

Address
FULL=1

when stack is full _ B3

EMPTY FULL

R

EMPTY =1
when stack 1s empty
FQR 3
Stuck pointer (SP) Y7 2
feonsists of 6 bits) ARCD 1
]
Holds the data to be pushed Data
onto stack or that is popped *  Register
off from the stack (DR}

Fig. 1.12.1. Block diagram of 64-word stack.

1-14B (CSAT-Sem.g) Introduction
Il,l,ffl o
The :.:: SCParate regisypp, used in the or
- Stack Pointer Fegister (S .
bits, which it the
puinter Sp Conlaing 6 bits,
111111 e, value 63, e
2. FULL register ; [y can st it i i
StoE slore 1 hit information.
3 EMPTY register : [t cap st iti i i
atikiin o ore 1 bit information, It is
4.  Data Registor
from the stack
Working of POP and PUSI ;
POP (Performed il stack is not empty ie., if EMPTY = 0) -
M%m“! M._—..Tmﬂ_ Read item from the top of stack

Decrement stack inter
If{SP =) then (EMPTY 1) s

Eanization are -

* It contains a value in binary cach ol 6
.:m top of the stack, Here, the stack
SPeannot eontain o value greator than

Itis set to 1 when the

set to I when

(DR) : It holds the data to pe written inte or Lo be read

! Check if stack is empty
FULL «<q Mark the stack naot full
PUSH (Performed if stack is not full ie, if FULL = 0} ;
SP ¢ 541 Increment stack pointer
MISI' « DR Write item on top of the stack
If (SP = 0) then (FULL «— 1) Check if stack is ful]
EMPTY 0

Mark the stack not empty
Que 1.13. _ What is a memory stack ? Explain its rale in managing
subroutines with the

help of nent dingrams.

[ AKTU 2016-17, Marks 15 ]

Answer

Memory stack : Mem ury st

ack is a series of memory space
the processes th

at iz done by processor and is temporar

Role in managing subroutines ;

1. The stack supports program
process-state data,

If the main routine of a program, for example, invokes function a ( i3
which in turn invokes function b (), function & ( ) will eventually

return control to function a il }, which in turn will return control to the
main { ) function as shown in Fig. 1.13.1;

s that is used in
ily stored in registers.

cxecution by maintaining automatic

&

3. To return control to the proper location, the sequence of return
addresses must be stored.
4. A stack is well suited for maintaining this information because it is a

dynamic data strueture that can support any level of nesting within
Memory censtraints,

B2 P e e i o e N

Tl T e

-

e
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computer GH% Axchijeras ——
ConPT
by A
| aly |
b{); : m
|
main ) |
allr;
}

Fig. 1,13.1. Stack management. |
5. When a subroutin® is called, .S..n address of the :.wu_w instruction to
" execute in the calling routine is pushed onto the m__n”;n :
6. When the subroutine returns, this return address 13 ﬂ_aE.Em from the
. stack, and program pxecution jumps to the specified loeation as shown
inFig. 1.13.2.
Low memory

_‘ Unallocated

Srack frame
for bl

Stack frame
for a i}

Stack frame
for main § )

1ligh memory
Fig. 1.13.2. Calling & subroutine.
7. The information maintained in the stack reflects the execution state of
the process at any given instant.
8. 1n addition Lo the return address, the stack is used to store the
arpuments to the subroutine ns well as local (or automatic) variables,

9 Information pushed onto the stack as a result of a funciion callis called
a frame. The address of the current frame is stored in the frame or
base pointer register.

10. When a subroutine is called, the frame pointer for the calling routine _

is ulso pushed onto the stack so that it can be restored when the
subroutine exits,

Que 1.14. r What is the stack organization ? Compare register stack
and memory stack.

Answer #

Stack organization : Refer Q. 1.12, Page 1-13B, Unit-1.

||||||I||‘Il|’||||||

Comparison beiweg

Intraduction

= .
Fegister stack and memory stack :

5. No. Register stack Me tack *
L. | Register st ks Py
CoeEist —aam__mn are momentary | Memory stacks are .
ooy y are a seriea of

memory spaces that is used in

the processes that is dona by

E vMoEmMmE. and are temporarily
. —— | storedinregistera.

2. Register o

stack is
(CPU). s generally on | Memory stack is on RAM.

that are being done

k
Processor. 2y the

Aceess i :
. to register stack is faster. T_:Hnmm to memory stack is
slower,

4. It is limited in size.

[t 39 large in size,

m.u..p.a..j,.—m. Explain an accumulator based ce

sk o ntral processing unit
organization with block diagram.

Internal bus

—>

General purpose
roegisters

= e
k2 _J| ™

|

_ -

Mig. 1.15.1, Block diagram of accumulator based GPU organization.

L. ALU : A most generic computer system is composed of a unit to do
arithretie, shift and logical micre-operations commonly known as ALU
of CPLL

2. Program Counter (PC) : This keeps track of the instruction address
in memory from where the next instruction needs to be fetched. The
instructions are stored in memory in an order decided by programmer.

3. Gencral purpuse registers (R 1, 2, B3) : 1t suggests that Lhe registers
are involved in operations like load inpuls, storé intermediate results of
arithmetic, logical and shift micro-operations, The initial inputs are loaded

inte registers from memory and final results are later moved into memory.

A
3,

B S R O O SN ar s s e
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13_&&0
:..&:..ﬂ.oﬂuﬂ_m
€y hisblact 70 T Eﬂww /gL,

" . i wern L L
umulater (AC 1l EE_.E._EEHL ;i After instruction 18 aamnvm.a.
.,..na.?.lo..ﬁnon g It and O il . ter. The instruction is

__.w_.wm_.ﬂﬁnou muﬁm?.M red in Instruction Rems
) o emory its sto
from the md S L. o
- the ded — _—
e &i.jmn-”..wn spP): Stack ?..-ﬂ?.uhmmc_n |
& Stack ﬁc”uﬂ ing and program mzmnﬁEenwn manages the sequencing of
transfers _._M .....cb_...d._ unit _.H.Em. s b S e T, of
T g s J..E;.unuw. nize the com putational power
S ”E.Edzim in a manner to n”t it
i n_”.m._. by Ew:.:.Euw:n.ﬁwc F__z__.u.w.wpq.. : iorogiitérs hich aresey
of the mm,?n.n arc also _A.Em_m_qm. or side rogisters which ace sot or
. _...JP_U.ﬁw_n.u__q _..A particular condition on an
cleare ar & o

flags are:
» mosi common : 2
mva Sigm:ls used o identify
H.l - r hd - -

Carr d to identify, & carry during addition, ot borrow
ii. Carry : Is used 5o O
il . w:fﬁnnnnﬂ...__nnuﬁm.._.._uoﬁ . el

parit Set if the parity 15 even. Refer p 1

VToi s e ero.
1L H.uﬂ_....ﬂ_., w%nﬂ.m.. when the resull _.r.nn:A toz e
iv. Fero: .“ E = All the data transfers E-Un_.._._,._...mu_ m mo v
9. wﬁm Mcw-whﬂw:ﬂg.w instruction fetches are carried over bus.

regstiers

ed in :.-m-ﬁm.ﬂmﬂ.m the stack

the set/reset of most significant bit of the

\Hm'_ Explain various types of processor organization.
Que 1.16. x

[ARTU 2015-16, Marks 10 f

}nmﬂﬂﬂ _

] f cessor organizations : ( = o
Mvﬂ‘mmnﬂ_mw“‘w.ﬂﬁﬁcma register based : Refer Q. .#.H.._.. Page 1-11B, Unit-1,
H.. Stuck based : Refer Q. 1.12, Page 1-13B, Unit-1. Uit ]

4. Accumulator based : Refer @. 1.15, Page 1-16B, Unit-1.

FART7 ]

Addressing Modes.

Questions-Answers

, - Long Answer Type and Medium Answer Type Questions

Que 1.17. | Write short note on relative addressing mode and
indirect addressing mode,

OR

1-18R HDEH.H_-MQE-H_

Intreduction
“xplain the followine :
ench : Owing addressing modes with the help of an example
i. Direct >
ifi. Implied . Registerindirect
iv. Immedinte
v. Indexed

[ AKTU 2014-15, Marks 10|

bﬂmﬂcmﬂ

i. Direct :

1. ...JME.H simple _,E.:_.c;n_n_,mmmm:n? direct addressing, in which the
mw. ress field contain the effective address of the operand: EA = A
where, EA = h.rnp:+.__ leffective) address of the location

containing the referenced operand.
A = Contents of the address field in the instruction.
Instruction
Memory
Operand
- Fig. 117.1. Direct,
2,

Pm#aﬁm&mgmmg instruction needs two refe
.  Read instruction b. Read gperand
ii. Displacement addressing ;

L Averypow

rence to memory :

. erful mode of addressing combines the capabilities of
direct addressing and register indirect addressing.

2. Itisknownbya variety of names depending upon the content of
its use but the basic mechanism is the

Displacement addressing requires that the instruction have two
address fields, at least one of which is explicit.
The value contained in one address field (value = A)is used directly.
The cther address field or an implicit reference based on opcode,
refers to a register whose contents are added to A to produce the
effective address.

Instruction

LI A ]

SUIme.

o

Memory

—

| Operand
Registers

{Fig. 1.17.2. Displacement addressing. ;

e
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xt instruction to be carried

com . .
L : n_mﬂﬁ.um-b_u C (hat the ne : on to bo carri
it m»._b_:qﬂ _—“d addressing Emz__.nwwnb:oum away, relative t of
1 m«.:..m—c._._ offset n_:n_l._..xwﬁa
Mh_h __"E...,.ui Fu::n:a._:_ 1ocods
C nsider this bit of pseuc® i
2. Co +3if :nnEHEHmHE.HI =2 NOT =2 .
Jump (od if nccumuiato” o 10 avoid the next line of code)
o .”ﬁnn.m:“ﬁc:&:_o:& relative jump =
h:mmdhumn:muan:?m if annﬂ:npw_hﬂmw MM_M:N - sceitThe pecomulate s
acc: gt line of code 1= gto i g
3. Inthe anM__M.WM__mM then the next _=mnmn.njEM”—.w_wMMmmw o“..fwn_mﬂ?
e -tignal jump and 1t 15 g
.o aalled a condition
4, This1scd
nmm_.nmm_.nﬂm. { mode : o ,
. ipister inc h . eimilar to indirect a Tessing.
iv. Re mﬁm rister indirect mode is s1mi hoidizect ackl e R et
i .ﬂwwcif difference i3 whether the : : 3
2 e 3 et _
, 1 : ster.
location or & TeESter. | o ,
1§ t address,
. for register indirec
3. The Instruction
—__ TR]
Memory
R
Registers I
Fig. “—...H.u...w. .mmmmmn‘mﬂ _m.n—m.—,ﬁ.wn.n.
v. Implied mode: . . 0,
1.~ Inthis mode, the operands are specified implicitly in the definition

of the instruction. . .
All register reference instructions that use an accumulator are
implied mode instructions. . — ‘
3 wau address instructions in a stack-organized .noEu:amH are implied
mode instruction since the operands are implied to be on top of the
stack. Tt is also known as stack addressing mode.

£ Implicit
Top of stack register
Fig. 1174, Implied mode. |
vi. Immediate mode:
1. Inthis mode, the operand is specified in the instruction itself.

2. The operand field contains the actual operand to be used in
conjunction with the operation specified in the instruction.

1-20 B (CS/IT-Sem.-3) -
ntroduction

Instruction

““E%...—..._.ﬂm.. mmediate mode’
vii. Indexed : ST HmuEn@ﬁFB&w.
1. The effective addre
' s8 of the operand i i
) .ﬂﬂ.mﬁm:.ﬂ value to the contenis c—w,m _.mra..m_wmwm:_mum_hm s ing
' or more commonly, 1 sy pre s 5Pecial registar fo this purpose
nly, it may be any
el g y ny one of a set of general purpose
d. It is referred to as an inde ] indi
. 3 X register, W d i
symbolically as, X(#) SRS
where X denotes a constant and B is the name of register involved.

m. The effective address of the operand is given by, EA = X + [R]
5 In F.n process of generating the effective address, the contents of
the index register are not changed.
It ruction
Alemory
.l.ﬂ
[e] rud
Registors e

‘Fig: 1.17.6. Indexed.]

s B L' 2

Example:

Address Memory
[ pc=200 ] 200 [ Load to AC_|Mode
201 Address = 500
[ Ri-100 | 202'| Next instruction
[ xg=100 |
359 450
_\ AC _ 400 700
500 200
- ! 600 900
702 325
800 300

Fig. 1.17.7.
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bitecture 0 TP |.|.|l.f:
On_,.::._._nn:u: & Architre u 8 (ST S
4 Illll.llllllllll.lllull_
computcr — OMWMMLH. __.
Addressing B Edechys x
: | Rdiress |
| Mode — 2 n

Dircctaddress 201 e
i ian

dinte operand ————— | el

| tmmed 800 G

Indirect address

—_—

! _ —— — -
] 600 200
le——— N
anu%
[ Tndex - 400
f 400 700
Register indirect
| Registerindirect |

n-hﬂw ﬂ!ﬂ.m- ﬁr '_. t .m Am.-.. cre L] .—uA-_.F.nw*uH.- Hgﬁ_.u.ﬂwﬁ— -H-H—.Ah .—..E .
1 ak 1 ﬁn. nc

dd ing modes ? Explain with an example.
address

S. No.

Immediate
l& Y 5

nm“mum”mﬂomm : “addressing mode
&

. “e ified in the Operand is specified in the
1 m/oﬁotmﬂ.cﬁ@ Sl instruction itself.
instru . :
2 The cperands are specified The operands are contained

implicit in the definition of in an operands field rathey
than an address ficld,

instruction.

3. | This mode isusedinall register | This mode is very useful for
reference instructions. initializing the registers to 5
constant value.

4 Exzample : Example : .
The instruction “Complement The instruction :
Accumulator” written as : MVI 06
CMA ADD 05 L

Describe auto increment and auto decrement
addressing modes with proper example ?

L Inthis mode the Effective Address (EA) ofthe operand is the content of
aregister specified in the instruction,

After accessing the operands, the contents of this register are
incremented to point to the next i

tem in the list.
Example : Add (R2) 1, R0

2,

1-22 1 Anmh.-,.mﬂ:.e

Auto mmﬁ.ﬂmﬁaan Echmnw—.. frey 236d asan EA .

1. Inthis mode th t ;
decrementeq. "~ Cohlegta ot T pyrpeclh

2. These contents

Example o g used s the effective address of the operand,

Here the contents of R2 are fi

the operand which is mnanaﬁ S:.m_,. o ented . e ged as wann

the content of RO,
Que 1.20. _ How addressing mode is

L, significant for referring
memory 7 List and explajn different types of addressing modes,

[ AKTU 2016-17, Marks 15 |

Introduction

n these are incremented.

ed in the instruction are

The addressing mode is significant for referring memory asit isa code
that tells the control y

t nit how to obtain the Effective Address {(EA)
fromthe displacement.

2. Addressing mode is a rule of calculation,

displacement as its main argument and other
(such as PC, registers and memory
and produce the EA as g result.

Types of addressing modes : Refer Q. 1.17, Page 1-17B, Unit-1.

[ VERY IMPORTANT QUESTIONS 5 ~
Following questions are very important. These questions
7 may be asked in your SESSIONALS as well as

_ UNIVERSITY EXAMINATION,

or a function that use
hardware component as
locations) as secondary arguments

Q.1. Draw a block diagram of a ¢
the basic building
accumulator,

omputer's CPU showing all

blocks such as program counter,

address and data registers, instruction
register, control unit etc., and deseribe how such an
arrangement can work as a computer, if connected
properly to memory, inputioutput ete.

AnE Refer Q. 1.1.

Q. 2. Write a short note on bus arbitration.
Ans Refer Q. 1.5

Q- 3. Discuss the advantages and disadvantages of polling and
dnisy chaining bus arbitration schemes.
Ans: Refer . 1.6,
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state bus puffers and show
on of three

wrm m.
Q.4 Esplal® *ﬂﬂuﬁnﬂuam common bY

jts use 1 ist
8 \ f register stacl
AN Refer @ ! 2 Give the aanu_wnﬂ“_ﬁ.u—ﬂmw the working of
. mﬂun—h 3 —ﬂnﬂﬂ_uﬂm and €
5. What 18 essary €

: o’ H__”%w“u operations:

pus
i Refer @ 1.12.

sxplain its role in managiy
. emory stack 7 qu_unwmw_ﬁ.su..u. =
Q.6. What J.u .”ﬂ._:. the help of nea
" subrou ine

3. . 3
AlE Refer Q. :, essor organization.
lai various types of proc
n
Q.7. Explal

AfiE Refer .D. Hm.m y

he following addressing modes with the help of 5
lain the ; .
e MHWEH.E each: . ii. Registerindirect
i, E.:.....%ﬂn " jv. . lmmediate
jii, Lmpiic
:;.. Indexed

ang: Refer Q. 1.17.

P — { for referring memory 7
oo omode is significan i
Q.9. How mﬂ#&mnuﬂ_-mﬂﬂ different types of addressing modes,
List an

ang Refer Q. 1.20.
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Que 2.1 _ Describe umctn:ﬁ..n_ A

._.—.-._.m..—-h“ ﬂa—ﬂﬂ.ﬂf Amm—.-.ﬁ-.:..-u-

L

A

hf.:u:ﬁ..‘;.__n and Logic Unjy

“Ahead Carries Adders,

. Look

: ”
n,.ﬁh.._._h......n.x,n af

Answers

Au....cu_.ruuw.
jum Answer Type Questions

rithmetic and Logic Unit (ALY,

m&ﬂd. 2017-18, gbn@

J bining arithmetic and logic circuits with the help _u_..Eﬂ_mEan..
s combining : : :
ww can get the arithmetic and logic units.

A—T"] .
m. +{ Arithmetic _||I
mmll »| circuit
o — MUX |—=Y,
2 . N
»| Logic
circuit _mm_mnn line

Fig. 2.1.1. Block diagram of ALU. .

When the mode sclect line S, = 0, this ALU acts as an arithmetic eircuit,
so the output of arithmetic circuit is transferred as final output.
Otherwise (S, = 1) the output of the logic circuit is transferred as fina output.
Based on the mode select S, and input carry C,, we increase or decrease
the number of arithmetic and logic operations.
When S, = 0, the ALU performs arithmetic operation and when
S, =1, with C, =0, the ALU performs logic operations.
We know that the carry input is not required in the logic circuits,
When logic operation is selected (S, = 1), the carry input must be zero.
This given us the output sum in full adder circuit as

Y =A @B aC, {

Y.=A @B,

C;=0)

Write short note on look ahead nu...!..% adders.

AC . :
&%ﬁﬁ%ﬁ Ahead adder (CLA) or fast adder is a type of adder used in

I

Computer Organization & Architect
ure

2.

&

10.

11.

2-3 B (CS/AT-Sem-3)

A carry look gh

\ a ead adder §
time required 1o Lﬁcq_i:c_”:ﬁo_..
The carry look ahe
sum, which redyeeg the waitis
value bits of the addey _

Carry look ahead depends on two thing
. T

a.  Caleulating fur igi
each digit posit;
AN i : on wheth i iti
: Wﬁ.__..”w.p_.. acarry if one comes in from .pm“ﬁm_”“.uom:._a:
. Combining these caleulated v :

whether, for cach ¢ s, s e 2ble to deduce qui
wasther or cach Eroup of digiis, that Eroup is going t ryieyd
E: ¥y ihat comes in from the JE:, rra_uweummmpc

A__.n: nv Hn..:-u.ﬂ __._-n.hn.._nm _O f1C uses L eco o L
ul PR
. |4 i __.u L& .ﬂ.ﬁ.n.—u_.m _-__—-.r

8 speed by reduei

, arry bits, ing the amount of

ad o .
ercaleulatey gng Or more carry bits before the

Eume to caleulate the result of the larger-

18 going to

enerating and propagating
The addition of two hinary numbers i
the augend and addend are gy
”3:.“ CArTY propagation time is
it limits the speed with which two numbers are added

A solution is to increase th i
¢ complexity of the equipment j
that the carry delay time is redueed, e R

Half adder

: :.?,_nmz_..::u_u:am that all the bits of
ailable for computation af the BAme time,

an important attribute of the adder because

Fig. 2.2.1.

Caonsider the circuit of the full adder shown in Fig. 2.2.1. If we define two
new binary variables,

Pi=A,®B., G =AB;
The vutput sum and carry can respectively be cxpressed as

..w_. = h-.._. ® ﬁ.. J _h_.h...— N Q.. ¥ mu_ﬁ._
G, is called o carry generate, and it produces a carry of 1 when both A,
and B, are 1, regardless of the input carry C._ P is called a carry propagate,
because it determines whether a carry into stage [ will propagate into
stage i + 1.

C, = input carry

C, = Gy+ PyCy
C,=G,+PC, =G, +PJ(G,+PC,)
G, + PG+ PPC,
Cy= ﬂm+nu_uﬁ.mﬂDn+.ﬁuﬁ_.+muu~u..nwn+~uumupnuanwn




Arithmetic and Logic Unj
4

diagram of carry look ahead generator,
c

. iion : Signed Operand Multiplication, Booth’s Algorithm
Mulsplication 22 and Array M ultipliers.

Fig- 22,2, Logi

ﬂﬂnmmcnu-bhwﬂd-.m

Long Answer Type and Medium Answer Type Questions
.B —_—

e 5

\.luﬂ Explain the Booth's algorithm in depth with the help of
e - : .
g an example for multiplication using Booth's

_H_Ead 2016-17, Marks 15 |

flowchart. Give

algorithm.
OR

Discuss the Booth's algorithm for 2's complement number. Also

illustrate it with the some example.
OR

Explain Booth's multiplication algorithm in detail.

Answer .

The algorithm for 2's complement multiplication is as follows :

[AKTU 2017-18, Marks 07]

Computer Organization & Architecture
e
Step1: Load multiplicandg s
i T . ;
camplement format 1o o :mﬂmm. multiplier in Q. For negative numbers, 2's
Step 2 : Initialize the down ;
co . its i
M”nﬂw : M.m”.mﬂ Hmnmﬂc:m A ?-_uﬂwﬁva“b.w_ﬁru :ﬁpm ﬂmﬁ.&mq I
ep4:Check LS bitof @ ang 0D I the -
g0t Step B, IE10; thes o i |Mwu___. mmmﬂ___m_ﬁwr_m:_ﬂpﬁmﬂmwn is00or 11 then
i A ; i ¥ = + .
NS o1 @, and L8 o1 Q e L Shift with A, @, knd Q, . LS of A goes to
o € 0 - Old content of Cisdi
- . T H H.- ﬂ- 3
Mﬂmu_m W.m:._nuﬁ:ﬁ CK by one, If CR is not zero ,rM_” w._w H..,,A_mummwwﬂma.
., =tep f:tinalresult (or the product) is available in A (highe £) and
{lower part). Rl

2-5 B (CS/IT-Sem-3)

Load 5_.__5._...:.”»3; in B multiplier in Q
Initialize CR by no. of bits
Clear A and Q

no+ ]

1= .8
bit G_H.ﬂ and
E.. L] Are

Perform 1-bit arithmetic right
shift A.Q andQ, | -
then decrement CR by 1

Tiey

_| Final result in A and Q _
Fig. 2.3.1. 2's Complement multiplication.
Example : Both negative (— 5 x — 4)

Multiplicand (R) «— 1011 (-5) b..-...—nmﬁ_mm-. (@)« 1100(-4)

A ] ...u.. _ Q.. Operation CR B

i 0000 | 1100 | 0 Lnitial i

0000 | 0110 0 | Shiftright 3

0000 (0011 0 | Shiftright 2

0101 | 0011 0 A A-B 1

oolo | 1001 1 Shift right

poetl | o100 | 1 Shift right 0
Result : 0001 0l00 =+ 20




0 tic and Logic Unijy,
hf.—.__.w-:un

ith its hardwarg

' 1
Explain Booth's #

Que 24~

:.u_ur.EmE_.b__.Eu.

. aoth’s b.._mo....u:..-ﬂ_
n for B P d

- e jmplementatio iber multiplication

AnsweT, [ » hardware 13 sitive nunt . .

4 shows the jreuit for pos re nster A, 12, e ang

1 Fig 2ALE0 ilar to the SR 1 ic and four res

. ipeult 185 der, con

e circu adder.
2. _.__.__u

¥ an nebit

3. Itconsisis?®

Qv

Control
logne

[~ EAE

1 bt
register

§ . tation of mmmﬂnm
sy 9.4.1. Hardware implemen ) :
m#.m.:w& multiplication for Booth’s algorithm.

Aultiplier and multiplicand are loaded into register @ and register B
4. alultipll
respectively. . 5
is and and initially zet Lo U,
M. Mﬂnmruhﬂhwmmm.fmlcwﬁm addition, input of adders comes from
. multiplicand and centent of register A.

7. incase of addition, Add / Sub line is 0, therefore, C, = 0 and multiplicand
. is directly applied as a second input to the n-bit adder.

8. In case of subtraction, Add/Subline is 1, thercefore .ﬁ.:._ = 1 and
multiplicand is complemented and then applied to the n-bit adder. Asa

result, the 2's complement of the multiplicand is added to the content
of register A,

9. The control logic scans bit @, and @_ one at a time and generates the
control signals to perform the eorresponding function.
0. Wihe two bits are same (1=l or 0 — Q)

. then all the bits of A, @ msn
Q_, register are ghifted to right 1 bit without addition or subtraction
(AddfBubtract Enable = 0),

Computer O_.nmbwqbicn & Architect
TChteciure

11. If the two hits
from the A re

diffe

npwgu”.rwwmﬂ“#m Multiplicand jg adde

- }.5.5 addition o m:r_....mn:.an_.s_._“ on the statug of hit
bit of A (A Y is not re

8.
ht shift 0CCUrs 5
of N - such that the |eft
13. This is roquived Ly i nly shiftad intg A el e

, buat ins in »
TeEeTVE Lhe sign of thy also.remains in 4

Que 2.5, | Draw ¢, the number inAand @, © *

ue 2.5, aw

n-u.mmncgivcﬁ mulij : ._n_u..r.u path of 2% compliment multiplier. Give

Alsoillustrate the u.h_u“.un.ﬂrcs algorithm for 2Z’scompliment fractions
Borithm for 2'g compliment fraction by a .w_._.:b._._ﬁ“

example. :

— [AKTU 2017-18, Maria o7]

Answer

Datapath of 2'y 5 o

Unit-2, compliment multiplier ;

Refer Q. 2.3, Page 2-4B,
Robertson algorithm z

1. Ae 0B« Multiplicand

& « Multipki
2. Wmﬁﬂ%ﬂ 1'then perfuorm A — A4 WEEE., and count 4+ p,
3. Shift right register i :
count ¢ count — 1. A-Qby 1bit F e B n - 1] AND Q[0] OR F and
4. If count > 1 Re

beat steps 2 and 3, ot rise i

A «— A~ B and get @0 =0, St %

For wﬂﬁﬁ_ﬂ-n-“ We'perform the multiplication of i ractien as :

Multiplicand = 0.625 .
Multiplier = 0.5

Equivalent bina ry repro

P'g nw:.:ﬂ__aE_m.n_.. representation— 0.623 = 1010 + 1(—0.623) = 1011
Equivalent binary representation + 0.5 = 0100

2 complement representation - 0.5=1011+1-05=1100

= 1 then perform

sentation 0.625 = 0101

L =0 No need ad:

lition

Final product
0620 = 05 = 03125

| 101 = 0100 = vu101000 |

2-7B(CS/1T-Sem-3)

d to or subtracted

g o




AR,

arithmetic and Logic Unjy

cation Process usipg

ipli
he multip pers are multiplieg.

13> num

pri 1
- 11 13=10011 611
15=0 H,,— Jenent of fultipher = —
~13= w..ncn.n..ﬂ”.w (M)=011 11, M Operation | MHl.;..rIr.
Multiplics jrmn...f
U1 (5
" AA - M o
ENM_ Shift E
:c%tl1lw“l:m.1l1_ Shift KNy
F——1100 | 01100 _ _ AcA + M
= 0
— " p101l w%mc Shift | 010 (g
__”.S_:llrlllhﬂm.l!ln Shilt 001 (1,
[ L
ouo10 Ae-A — M
11 —
10011 1|rlmlwlcﬂ||1l Shift | 000 (g |
| w011
11001 —31101) = — 195(25 complement of +195)
11101) = — 19 —
Result = (11001

Show the contents of the registers £, A, @, SC during the
ow

iy pumbers 11111 AE..-—:?:_WE..EU
. g fiwo binary n
ch_nﬂwnﬂﬁ_cﬂm‘mﬂm are not ineluded.

T_D.mﬂqc 2016-17, Marks “_....___

Que .n.q.
ocess O : )
_aum__._: {multiplier). The

sWwer ——
Mfgpijeand B = 11 0 00000 | 10101 | 101
00000
Q=T 408 11111
11111
Shift right EAQ 0 01111 11010 | 100
Tig
Q@ =1;add B 01111
s W 11111
00000
Shift right EAQ 0 00000 01101 | 011
| @_=0: shift right EAQ 0 00000 00110 | 010
| Q=0 shif right EAQ 0 00000 00011 001
__ Q.= 0; shift right EAQ 0 00000 Qooonl1 000

Computer Qrga Nization g Arcly
|||Il|||l|l|l|-|l|.l

- itect
T Z9R(CSMSem.
= T Theth-d)
ﬂ_n.u#_ Show

¢ ),
he Ec.__..ﬁ:nbﬁ...b Proce

algorithm when the m‘.._nn.imﬂw numk,
e

8% using Booth's
TN are multiplied; (- 13) by (+ 8)

AKTU 2015-18, Marks 7.5

I'rue binary Cquivalent of 4 B

True binary Uquivalent of . 13 M MMWMW
I's complement of + 13 = 10010
+ 1

2'g complement pf 4 13 = 1001 (-13)

Multiplier = 01000

Multiplicand (Bi= 10071
' R —— ‘a’l‘,|’- -
it aA Q. Q.. Operation sC
00000 1000 0 =
gy ——. | —— I|.~D_:
00000 00100 s T
n L 0 Ashr AQQ | i f e
00000 | 00010 | B AshrAQQ, o11 |
00000 | 00001 0 Ashr AQQ, | 010
bo— I[l|l|—.|l|l|.|l| — ——
01101 | 00001 0 Add B +1toA 001
00110 | 10000 1 Ashr AQQ
11001 | 10000 1 AddBtoA %||AHE
11100 | 11000 0 AshrAQQ, _, |
| R B3] O, L -
Result: 11100 11000 = — 104 (24 cnm

plement of (+ 104 1

.

Draw

_ﬂ...:u 2.9, _ the flow

chart of Booth’s algorithm for
multiplieation and show the

multiplication process using Booth's

[AKTU 201819, Marks 07 |

algorithm for (- 7) x (+ 3).

Answer _

Flowchart of Booth’
Page 24R, Unit-2,
Multiplication : Bultiply (— 7) x (+ 3)
Convert {(=7) into 2's complement form :

s algorithm for multiplication ; Refer Q. 2.3,

X +7=0111
I's complement of {+7) = 1000
adding 1 +1
2's complement of (+ T) = 1001

(+3) = 0011

|




—j=1001 | SC )
B +1 = 0111
| ;nitial values | 100
TIII.IIIlIIIIIIIIlIIlI||IIlI||IIJI.l.lIt-
sub Bor
add0111to A
— ||.||rl..|-lr-l
Ashr 011
e | AQ. Q
———# 1] 1001 h\llll.llhhrl
%HH —I.I\I‘Ll\.l\lll 1 .}_m#._h.kﬂﬁ&a n‘.uﬂu_.-vu. rll.ﬁu.u_l.ln.u_lr!rf
001 | 1100 add 1001
1001
..Ih.llll.l.l.l_ |||I|.I.I|||I|I.I.I.||.L.|.|.l||ll.|||||l
w010 | ——] 0 AsbrAQ,Q,., | 001
1) -
1101 liﬁnmwm\iﬁ\\aiﬂll AShrAQ, Q, H
101

E%.—mﬂmh and H;c_u!_ﬂ G.—.._.-.n

;s 11101011

Answer 3) 91 = 11101011 {2's complement of + 21)

(- x(+3=7227 4 .
.|\\|l_ Explain array multiplier method with the help o
Que 2.10. | Ex
example-
Answer L tional circuit implem ented to performmultiplication is calleq
L The cormbln:

array multiplier. e d rocess for array multiplier for ¢

r ioed multiplication B "t
.H,:m.wmwmzwwwmmaﬂum . Multiplicand A = A AA A, and multiplie,
Mnum_m.qm.,.m B,is shown in Fig. 2.10.1.
= Ay Ay Ay Ay

+ By B, B, B,
A, ABy ABy AgBy == PPO
AgB, A8, AB; ABy =TT --- PPl
ABy AR, ABy Agby
ABg A By AR, AB.

4 —==mmmmem PP2
---—-———-—- PP3

p, P, P, P, P, =—PPd4

P, P Py
Fig. 2.10.1. Manual multiplication process.

3 Each shifted multiplicand which is multiplied by either O cr 1 depending

an the corresponding multiplier bit is called Partial Product (PP).
4. Each partial product consists of four product components.

Computer Organizag;

P, =
5. The product compag & }...mu
multiplicand bit 4 ;
coincide in the 1 _.um_.m _”...M_..m”_w..nw_ * .L.... mmn_.n..w t}
6. Fig. 2.10.2 '

shows the cireui
product com ¢ireuit to ad

d the prodyc
t com .
make space, ponents,

nied by AND gates and ge Here, the

Parated to

Multiplicand

PP

F, T P, Fy P, PP~ BoleFsPy o Fg
it of incoming partial product,

£. 2.10.2. Block diagram of eombinational multiplier:
The full sdder black is represented by square block. The gk
product row of full adders are connectod to make 4-bit rpple adder,

8. Thus, the first 4-bit ripple adder adds the first two rows of product

cumponents to produce the first partial product.

The carry output generated js prepagated to the most significant product
component used to produce the next partial product,

10. The subsequent adders add each partial product with
companent.

Fi

carries in cach partial

the next product

Division and Logic Operations.

Questions-Answers

; Hb....n Answer Type and Eomm....-un...u_rﬂmﬂﬂﬂ Type Questions

R




e

Aritbmetic and Logic Uy,

and :G:,-..n.mﬂ_n.ﬂm:ﬂ af

4.2dd divisor backlo A (thay i

Q left one bit ﬂﬁmmamcn and syuby
jeft and add divisor to A.
otherwise, set Qgto 0.

Tagy

to 1;

cor 1t fLmes. f .
fox r  or to.A. Step 4 is required to leave 4y

end of n cycles. :

Step 2: ps 1 m-n_.n_ 2 mn— Qmﬁ
. isl,a
Stepd : 1f the sign nw...pm_,mn in A at the

proper positive

c—wﬂ m-u.N- — HUH nw ﬂrm m—.ﬂ'af ~H ﬁ r

svision operation:

restoring and =o=-ﬂmmaol=m

_. er .
JARSFES oring division 0pe

Flowchart for rest R /

A 0
B — [Hvisor
D+« Dividend

Count + 1

ration is shown in Fig. 2.12.1.

Quotient in Q

Remainder in A

iFig. 2.12.1. Flow chart for restoring division operation.

P ot e, St S A b Sty

Computer Organization g Archit
1Leg

ture 2-13 B (CS/IT-Sem-3)

Aflow nudu.-.& for no
n- i e
Festoring division operation is shown in Fig. 2.12.2

Acy
B+ Divigor
D « Dividend

Count - n

A—A-B Aw A+ B
DGTD

-

¥

_‘m:a + Count -1 *

Quotient in @
Remainderin A

‘Fig. 2.12.2. Flow chart for non-restoring division operation.

Que 2.13. | Draw the data path of sequential z-bit binary divider.

Give the non-restoring division algorithm for unsigned integers.
Also illustrale algorithm for unsigned integer with a suitable

[AKTU 2017-18, Marks 07 |

example,




4

s T Arithmetic and Logic Unig
2.14 B (CS'T-5em-

e ——— —
s —
TAnswer . .
R apath o i it bi ivider:
Datapath of sequentinl n-bit binary d -
Als
Terot D
enalbke_b
1d_shuft b N
__”Mqia“ A cleck Q A
enable >
1d_shifi_a
clck
enable b
Td_shifi b
I'sel
Ll

Fig. 2131,
Algorithm for non-restoring division : Refer Q. 2.11, Page 2-19p
Unit-2. 7.
For example, consider 4-bit dividend and 2-bit divisor :
Dividend = 1010, Divisor = 0011

A Register ) Register
Initially 0 0O ©0 © 0 1 0 1 0 e Dividend
Shit © O 0 0 1 0 L 0 D
Seifmes: 51 L Pl 0. First Cyele
set @, ﬂv 11 1 0 01 0 mw

Shit 1 1 1 O 0 1 o _.M. D

Add 0 ...“ 1] .”. ._ e E E Becond Cyele

; 11 1 11 0
mHMM ¢ 0 0 1 1 E - D Third Cycle
0 1 0 o E Hm ’
Shik O O 1 0 0
wﬁfwﬂwa.n 11 1 0 1 E HH D Fourth Cycle
0 o 1 B E - I
LE ———

Heprainder Quotisnt :
Fig. 2.13.2. A non-restoring division example.

Computer Organization & Architect
ure

. 2-15 B (CS/IT-Sem-3)
In given example after .

4¢ s ,
required. veles register 4 ig positiv

e and hence siep 3 is not

aﬂﬂw.ﬂﬁ. Mu.mn..u. _....
.._..__ n__.a.rmnz.us:uuc%: ©of 00001111 by 0011 (
dividend of 8 bits), use a

i . _ AKTU 2018-19, Marks 07 _
Answer

B =0011 B+1=1101

: - Operation. E SRVA T

U. |A_ - - K n Lﬁ.u. e mn
widend in @, A =0

shl _EAQ 0 £E00 gion

o1 | 110 | 1
E =0, leave @,=0 0 1110 1110

add & 0011

restore partial remainder 1 0001 011
shl — EAQ 0 0011 | 1100

add R4 1101

E=1 =et n__.._ to 1 1 0000 1101

shl _EAQ 1] o001 1010 a10
add B+l 1101

E=0leave @, =0 0 1110 | 1010 A
add B 0011 001
restere partial remainder 1 0001

shl EAQ i} nori 0100

add B+ 1 1101 ano
E=1setq, tol 1 0000 0101

Hemaitder | Quontient

nw.u.w 2.15. | What do you mean by ov

erflow ? Describe the overflow
detection,

mubﬁ.m.cq@n.

Overflow:

1. Overfllow is a condition when two numbers with n digits are added and
the sum is a number secupying n + 1 digit.

Overflow is a problem in digital computer because the number of bits

cannot be accommaodated by an r-bit word.

There are following three types of overflow ;

i. FPositive overflow : Positive overflow refers to integer

representalicons and refers to a number that is larger than that can
be represented in a given number of bits.

2.

3.

i o g e




-

Arithmetic and Logic .

; refers to floatin
t overflow re
erflow : Exponent ©2 et that exce
e Mu—.ﬁ:.u-”.n M.“.HE and refers toa positive exp
e s . exponent value.
maximum tmu“_w._uﬁﬂc_“e : Significand overflow om..nw.nm when
ik m.nﬁ..n.n»“.ﬂpio significant number of the same sign resulyg
. : i = . -
sl of the most significant bit. .
i An overflow can be detected by observing the
Overflow n_n_..nn::n.u.. n s A L o3
i to the sign bit position. If the
1 L
condition is produced.
For example :

1 bit—b—n1 bits—] z
.35 0 100011 -35 1 011101 —

E Poiny Computer Organization & Architectyrg
edg the

2-17B (CS/IT-Sem-3)

the

mﬁm

= 1 bit—{— B bits —}— o>
nm.H.J_ 23 b _,.wl

Aw—.:.ﬂ‘:.a

The general structure of floating Point numbey
ris

Single precision

Double precision “_

A h 8 2 _u__.ﬂp'll_ _
Where 5 is significant {mantissa} dig; =L . ,
01000 —40 1 011000 factor, which is 2 for binary number, Bits, E is exponent, B is scaling
+40 0O 1 = B 0
75 1 001011 -75 10 110101

10 for decimal number,
Que 2,17, | W

Two carries are explicitly shown. If the two carries are a

exclusive OR gate, an overflow would be detected when the Output o¢
the gateis 1.

operations.

Answer

i

7

-
=

Tub,.m._..-.b | 5 -8

Floating Point Arithmetic Operations, Arithmetic and Logic i 1
_ Unit Design.

teps _.c... various floating point arithmetic operations are :
Addition and subtraction :

Step 1 : Check for zeros.
Step 2: Align the mantissas.
Step 3: Add orsubtract the mantlissas.
Step 4 :Normalize the result.

ii. Multiplication :
Step 1: Check for zeros,
Step 2 : Add the exponents.

| L0

/ \ Questions-Answers

Step 3 : Multiply the mantissas and determine the sign of the result.
4 : ’ Btep 4 : Normalize the product.
’ Long Answer Type and Medium Answer Type Questions T U..t-u.uwmcu : 3
Step 1 : Check for zeros.
Step 2 : Subtract the exponents.

Step 3 : Divide the mantissas and determine the sign of the result.
Step 4 : Normalize the result.

Que 2.16. ._ Explain the basic format used to represent fioating
point numbers.

Que 2.18. | Explain the function of arithmetic circuit with the help
The floating point representation has three fields -

of circuit diagram.

1. The signbit: The sign bit determines whether the number is negative
or positive. 0 denotes a

4ot e o

positive number and 1 denotes a negative Arithmetic eircuit performs the operation of both addition and subtraction. Tt
number, ) has two 4-bit inputs A; A, A, A and B, B, B, B, ,
2. Theexponent:The exponent ficld needs to represent both positive 4-bit parallel adder/subtractor: It is an arithmetic circuit. )
and negative exponents. To do this, a biasis added to the actual 1. The ADD/SUR control line, connecied with C,, of the full adder, is used
exponent in order to get the stored exponent. For IEEE single precision to perform the operations of addition and subtraction.
the exponent field iz of 8 bits and has a bias value of 127. For double 2
precision, the exp
3.

,.ﬂda mantissa, also known as the significand,
represents the precision bits of the number. It is composed of an implicit
leading bit and the fraction bits.

The EXOR gates are used as controlled inverters.
onent field is of 11 bits, and has a bias of 1023,
The mantissa :

nHvU|<un@x
X

'Fig. 2.18.1. Symbol of EXOR gate.,




| e S

Arithmetic and Logic Unit

Cou S3 Sy 5,
Fig. 2.18.2. A4-bit paralle] binary 3 mn_n__m_.;.mﬂgnmnwo_.

3. IfCc=0,the input variable X is either 0 or 1 will be ﬁ.msw?:mc ta

3. : ) .

Mm..vu_wﬁwﬂwﬂ_wuﬁ variable X is cither Oor 1will be complemented ang

transferred to output. By using this EXOR gate property we use this

gate in the 4- bit adder / subtractor circuit.
ADD/SUB=1 :

ﬂnmﬂ_.”s the controlled inverter (EXOR gate) produces the 1's complement

of B, B, B, By Sinee 1is given to Cy of the LSB bit of the adder, it is

EE& to Em nn_EEmE_t:wma output o» EXOR gate output, it is equal ta

25 complement of B3 B, B, B,

i ﬂew Mnﬁnoaﬁ_mEﬁnnm& B, h... B, B, will be added to A; A, A A to
produce the sum, the Eomﬂnmﬁ_ a:%ca of 5, 8,8, 5,is :3 m;mm_.m:nm
between A, A, A, Ay and By B, B, By,

Case 2: ADD/SUB = D. .

i Now. the controlled inverter is transferred By B, B, B, four bit to full
adder, this 4 bit is added with A, A, A, A, to produce sum and carry.

1.

Que 2.19. | Add - 35 and - 31 in binary using 8-bit registers, in signed
1’s complement and signed 2's complement.

[AKTU 2014-15, Marks 05

sign bit

True binary number of 30 =
True binary number of 31

1l

= =R o
=2
o
—_ =
- o
-
-

e

Computer Organization & .»anr#angnm

2-19 B (CS/IT-Sem-3)
1's complement of ~35 -
1's complement of 31+ +W ” 0111009
- L0000
0000
110111199
—=21ll1100
a
Hﬂmaﬁ.n
t € carTy
2's Complement of —-35=
110111009
—_  +1
11p11
2's Complement of ~31 = iw.u
—_ +1

11100001
Adding 2's complement of =35 munﬂlmm.lilulull.l
1 X o0 1 4
% 1 1 1 & o o
i T
Discard  sign bit
the carry

juce < Draw the block diagram of control unit of basie
computer. Explain in detail with control timing diagrams,

| AKTU 2016-17, Marks 16 |

1. The control unit consists of 2 decoders,
control logic gates.

2. The instruction in IR is divide into 3 parts ; 15" bit to a flip-Nlop (FF)
called 1, Operation code, and bits 0 to 11. The Op-code is decoded using
3*8 decoder (Dg to D). Bits 0 to 11 are applied to the control logic gates.
The outpuat of a 4-bit scquence counter are decoded inte 16 timing signals
(Tyto T,

3. The SC responds to the positive transition of the clock. Initially CLR /P
is active, in 1* positive transition SC = 0, timing signal T, is active as the
vutput of the decoder. This in turn triggers those registers whose control
inputs are connected to Ty SCis incremented and the timing signals T,
T, T, T, ... are namm”ma This continues unless SC is cleared. We can
clear the mn with decoder output Dy active, mr.:o_..n.m ns:

D,T,:5C+0

1 sequence counter, number of

_—

=

e




Arithmetic and Logic Uniy

1-bit Increment (INR)
n d
Sequence Counter soy M,_._Mw_ﬂ (CLR)
Fig. 2.20.1. Block diagram of control unit, .
4 Output D, from the operation acnomnn_. .c..,.n_cEr.m,ﬁEﬂF.o at the end :me».
; When T, is active, the a::.Eﬂ c_“.P_/D ﬂﬁ..ﬂc_ p,w.__a w_.,_..MF:M.‘cWMﬂm.SE contra]
function U_wﬂa.oan.::mm active. H.r,..n signal 1s applic . r.p CLE _:w:ﬁ _,.;, SC.
5. Example of register transfer : T,: AR« PC nbnﬂ._?.:,.:..m in T, will be.
Content of PC placed on bus, mwmd_.mc = o:.f, :.u_ of ..;.rx s active, transfer
peeurs at the end of positive E.Eﬂm__#.c:. T,is «inactive, T, gels active),
6. Timingcontrol is generated by 4-bit sequence counter and 4 x 16 decodey,
The SC can be incremented or cleared. Ty, Ty, Ty Ty, T Ty, i,
MMH..H_»MEHMMEr T, 8Cis cleared to 0 if decoder output 1), is active.
D,T,: SC« 0
Timing diagram :

Fig. 2.20.2.
Que 22%L — Draw aflowehart for adding and subtracting two fixed

point binary numbers where negative numbers are signed 1s
complement presentation.

| AKTU 2018-18, Marks 07

2-21B ADWJH..WQE.@_._

k.r-hn_. ope H
Minuend in A [eratn

Subt rahend ip p

AxB
ROS
2y, [k

_ Fig. 2.21.1.

IEEE S

tandard for Floating Poing Numibers.

p—— |

Questions-Answers
4 Long

Answer Type and #-m&:ﬂ.gua Type Questions

Que 2.22, Explain IEEE standard for floating point numbers.

. OR

point numbers are represented in computer, also give
ndard 32-bit floating point number format.

{AKTU 2017-18, Marks 3.5]

How floating
IEEE 754 sty




Arithmetic and Logic Unjy

&

Edﬁhﬂ .

. i TEE 754) is :
The IEEE stendard for floating soint arithmetic (IEEE 704048 a technicy
1. 1) IEEE st& . int ncbﬂﬁ;ﬁmn.—ﬁ.ﬁu.
ating poin : ’ .
%%Mﬂﬁmwﬂwumﬁqm are divided into ©wo types !
4 Single ﬁﬂnnmmmcu : . a9 bit are single precision
: - point numbers 1M £
i, The floating} 32 bits o

31 30 23 22 L
_ M |

" S §-bit signed 23-bit mantissa fraction

Sign of numoe ent

+ Signihes 0 eXponEr
_ Signifies 1

2.
8.

Fig:2:22.1/Single procision.

i 32-bit floating point number in single precisionis representeg
as + 1M x 2% o .

i The relationship between E and E' in single precisionis givey
as E' = E +127. ] .

iv. The 8-bit assigned for exponent E' (Modified exponent) ig in

" {he range 0 < E' < 25b for normal values, Thus the actugy

exponent is in the range — 127 < m. = .”_.m_q. . |

The values 0 and 255 are used to indicates the floating points

values of exact 0 and infinite respectively.

b. Double precision: . N ,
i Thefloating number in 64-bit are double preeision. Fig. 2299
show the double precision format of IEEE standard form.

5 The doubie precision format has increased, exponent and
manplissa ranges. . 5

4. The 11 bit assigned for exponent £ has range 0 < E* <2047 for
normal values. Thus the actual exponent Eis in 2,_4 range -
1022 < E < 1023. The relationship between E and E' in double
pricision is given as E'=E+ 1023, . : =

:v. The 52 bit is assigned for mantissa, provides a precision
equivalent to about 16 decimal digits. T

v. B4-bit floating point number in double precision 13 represented
as + 1M x 2%,

.

64 bits L

L

I S

L N - .
* 11-bit 52-bit mantissa fraction
Sign

Fig.2.22.2. Double precision.

Computer Organization & Archite .
e —ff :Cture

ue 2.23. | Represent 146g, 195 —

‘Lt 1o in gj
wwision formats, ngla .
_:.n.ﬁu -uw.n.u..._.mon a
nd double

Answeor

Step1: .Gc.:ﬁi. the decimal nympe, inbj

For integer, "0ary format,
2 |||._mmm_l.| 0
4 730 0y
? =
2 182 0
s | 81 A (1460),, = :S_SSEEM
2 45 1
2 22 0
2 11 1
2 A 1
2 2 0

1

For fraction, .
212 x 2=0.250=0
0250 x2=0500=0
0.500 x 2 = 1.000=1
(0.125),, = (0.001],
(1460.125),, = (10110110100.001),

1]

Step 2 : Normalize the number.
10110110100.001 = 1.01101 10100001 = 2:®

Single precision:
For a given floating point numher,
1.0110110100001 = 2'°

8=0

E=10

M = 0110110100001
Bais (or} modified exponent for single precision

i =127+ E

- 127 + 10= 137,
. = 10001001,
Number is single precision format




Arithmetic and Logic Unijy _

_
Double precision : |
For a given ﬂ;ﬁ._.wmm_..ws
110100001 = =
W.onww_.um T awﬂ@:oﬂeo”w@%oﬁgm ﬂwenwmwos
Bias (or) modified QWNM:M.H e i
10 + 1023
.= 01001),
= (1033),, = (100000 g

o m—— _

bits

100000010014 0110110100001 ... __
ﬂ VERY IMPORTANT QUESTIONS ﬁ
i ] i rtani. These guestions
Follow uestions are very umpa F
X ch.aMN M@ ashed in your SESSIONALS as well as

UNIVERSITY EXAMINATI ON. _

proper diagram.

Q.1. Describe sequential Arithmetic and Logic Unit (ALU) using }
Ang Refer Q. 2.1,

Q.2. Explain Booth’s multiplication algorithm in detail. _
Ans. Refer Q. 2.3.

Robertson multiplication algorithm for 2’s compliment

fractions. Also illustrate the algorithm for 2's compliment
fraction by a suitable example.
Ans. Refer Q. 2.5,

Q.3. Draw the data path of 2's compliment multiplier. Give the ;

Q-4. Show step by step the multiplication process using Boolh’s
. algorithm when (+ 15) and (- 13) numbers are multiplied.
1

Assume 5-bit registers that hold signed numbers.
Ans: Befer Q. 2.6.

ﬁc_.pﬁ_,:.ﬁ. Organization & ._fn::mnﬁc
+ ra

nl\llll\'l«‘l""‘lfl’l’

Q.5.

Q. 6.
Ans.

Q.7.

R

Q. 8.

Ans:
Q.9.
Ans
Q.10.

Ans,

Q.11.

Anas.

Q.12.

Q.13.

Ans.

Show the contentg of ¢

he rap:
process of multiplicgg; CRistepy E A £
(multiplicand) 1010} HE—_..”M of two rmbw...wom_wn.mmsgm the
Refer Q. 2.7. Plier). The 4 mbers 1111

s are not m.ﬂﬂ_:_&ﬁﬂ.

225 B (CS/IT-Sem.3)

Show the multiplicay;
ion
when the following n,, Process Using B,
th .
Refer Q. 2.8. mbers are muliplid _m y wu_ﬂu..ﬂra
- ¥ i+ 8)
Draw the flowchart of Booth’g g
and show the multiplicag;
algorithm for (- 7) x (4 3), =

...m.”u..““nn o ultiplication
58 ugin B 5
Refer Q. 2.9, ¥ Booth’y

Draw the data path of sequentia] ]
the non-restoring divisj v

: ﬂ.—ﬂuu.ﬂn.- for unsi m._.g& integers.
suitable example.
Refer Q. 2.13,

Perform the division proces
phishion |3 iy 58 of 00001113 by 0011 (use a
Refer Q. 2.14.

Add-35and-31 in binary usin 8-bi i

] R i i !
complement and signed 2's aahﬁ—m“n“mﬁﬂmﬁi -
Refer . 2.19. .

—N..:i‘ :.:l. block ....—.—m_ﬂdﬁnn of control unit of basic computer.
Explain in detail with control timing diagrams
Icmmﬂnuw_wa. .

Draw aflowchart for adding and subtracting two fixed point

binary numbers where negative numbers are signed 1's
complement presentation.

Refer . 2.21.

How floating point numbers are represented in computer,

also give IEEE 754 standard 32-bit floating point number
format.

Refer Q. 2.22.
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Que 3.1. _ What is an

organization ? Explain t
m:mn-.snﬁ.uz with the help

of a sampl

e instruction format

AKTU 201415, Marks 10

Instruction :
1. Instructionis a command to the
specified data. Processor to perform 5 given task o
2. An instruction is a designed bi "
- it i 1
architecture of CPU to perform a specip fer - N2

p A : fi
instructions is called the instructjon mm”

Instruction format :

] 13 based on the
¢ function. The entire group of

Opcode | Operand
. _..m@_..m.m“.wh.—n.
Instruction has two parts opcode mum H._um_.umbn
1. Task to be performed, called the o 5
* > operation
to be operated upon, called the operand. Focengodal andfhe dita

—_n—w 5ﬁ_ﬂ..»|ﬁ~...ﬁ—-ﬂ Huﬂﬂ—ﬂ.nﬁw ﬂ.—-.m .:.._u_.r:. m [ 5
ataofth [}] ati
. e mvmu.rﬂﬂ..—ﬂ.ﬂ. and the TE: _-._.u.n...

2.

A computer must have instrueti
E ons capable of performi ;
of operations - ’ s

m_u. Data trunsfers between the memory and the CPU registers.

Arithmetic and logic operations on data.

c. Program sequencing and control,

d. T/O transfers.

The purpose of an instruction is to specify both an operation to be

carried out by a CPU or also process the set of operands or data te be
used in the operation.
Example :

MUL A B

N i

Opcode Operand




nwluw m Angqlr. p-.n..rlu.w,u
T

n.__n.m Hnwuu.:ur is mwn_n.:-m&

i 7 »ﬁa_}h:;mm
This ijpatruction will multiply o operd
inA. s of instructions onthe basis of nddreg,

ith example:

Des -H-_-m—u..u the .Pv-ﬂl.r-

Que 3:2- el s
. nstruction w

ficlds used in thei
Answer _ basis of referenced addreg,

structions 8r¢ HEE—bEn on the

Four types of in . ai .

ficlds , following arithmetic expression, using gy
Juate the 10

Now, Let us evé

instruction types: X =(A+B"* (C+I»

ction @ Computers with three n.-n_.n_.u.nmm
L o .ss ficlds to specify o
formats can use each address fi pecily cither ,

a memory o__c_.bsn. The program in mmmnEEw

ister 0T A S .
na_.i..::m arithmetic expression 1= shown as :

RLAB RLeMIAJ+MIB]
WHHWW E.hO,U B2« MICI+MILID]

MUL X, R1, R2 MIX] <Rl * R2

2. Two address instruction : In this format cach address fielq cin
epecify either a processoT register or 4 Memory 4.9.@. The assembly
sp ye aluate arithmetic €Xpression is as follows -

1. Three address instru

_Em.fncn:c:
ﬁdcnmmmon Ic
language to &

language nnor.ww%ﬂc ev AL R1e M (A]
ADD R1.B R1 « R1+ M [B]
MOV H2,C R2 «— M [C]
ADD R2,D B2 « R2 + M [D] ,
MUL R1,R2 R1 « Rl * R2
MOV ¥, R1 M [X] «— R1

2. One address instruction : One address .:..mﬁ.c*nﬂoﬂ uses an implieq
accumnulator (AC) register for all data manipulation. The program is as

follows :
LOAD A AC « M [A] L
ADD B AC «— AC + M [B]
STORE T M [T] « AC
LOAD C AC «— MICI]
ADD D AC « AC+ MID]
MUL T AC « AC * MI[TI
STORE X M [X] « AC

All operations are done between the AC register and a memory operand.
4 Zero address instruction: A stack organized computer does not use
an address field for the instructions ADD and MUL. The PUSH and
POP instructions need an address field to specify the operand that
communicates with the stack. The program is as follows :

PUSII A TOS « A
PUSH B TOS « B
ADD TOS « (A + B)
PUSH C TOS « C

8—4 B (CS/1T-Sem-3)

Controel Unit

D
ADD TOS «
MUL TOS «.(C + )
POpP TOSs
where TOS X {4 D) y
318 TOP of the stack, M [X| «- Tos WAtrh)

3o Evaluat ;
using a general EM the arithmetjq Statement x
and one address j \°F computer wi )

expression,

ARTU 2018-19, Marks 07

Thres

u.rHuﬁHMwnmn.mmpm mﬂmp!ﬂﬁanB N
R1, A |
e E_m.w RL e M[A) + M(B]
ML X BT Re R2 « MI[C| + M[D]
Two addr i acti it
Xeo es8 Instruction o
i wﬂ.m R1 « M[a]
. 4 mw7 c R1 « Ri + M[B]
AT mw. L R2 «- M[(]
ST _“Z.” = Mw + B2 + M[Dj
MOV X. R1 P:..,m_i i
Oﬂmwﬁnu__m.-.mmm instruction : R
AD ’
AT m” AC « M|A]
SToRE - AC « A[C] + M[B]
s G MIT] «- AC
ik < AC «- M[C]
s = ._,P_U“ «— AC + MDD
el : AC « AC* MI[TI

MIX] - AC

[ParT-Z]

I :m.qﬁ:n.n.ma_a h..w.whm ‘and Sub Cycele (Fetch and Execute etc.).

sy ._ﬂﬁem:oﬁm.}bumﬂm..m

Long bbm.l«nn. Hmfm_ﬂun Medium Answer Type Questions

Que 3.4, | Define instruction eyele and divide instruction cycle

m_.-....n.u sub cycles with the help of diagram, explain the sequence in
which sub cycles are executed.




n the different cycles ©

Explai

gxplain all

ﬂm.ﬂ.ﬂ.ms:—-w
w!m_w_, i|||f;,.vr
jzation & Avchitecture
Organs hoochabe? ]
OR

f an instruc

OR .
jnstruction cycle.

AKTU 2018-19, Marks 3.5

Lion ﬂ“ﬂﬂ:-._.ﬂ-:.

the phases of

Answer _

Instruction eycle :

Lon

1. Instructiol Lk

o Itisabasic pperational e
w_. It i the precess by wihac

" from its memory,

an

The instruction cycle is divl

i,

2 ﬁwnoﬂnrﬂwﬁw“ww which is fetched from the memory is placed first of al)
i

: . ine
Differentiate between a branch instruction and call subrouti

instruction.

(G et

1. Fetch cycle : To fetch an opeode from a memory location mc.:.aiwdw
. steps are performed :

41 The opcode stored in the memory location is placed on the datg
il

Que 3.5.

ins ruction execution.
i5 0 complete process of inst
e o 1 process cmxnaqﬂfﬁ«ru. /.
P mputer retrieves a progri strudtion
: “..nn what actions the instruction _m.__n..mamm.
deteTmInes
HE . .
d earries out those bnﬂauﬂm.m_ e e

Decode eycle Fxecute cycle

Fetch cycle

Execule
jnstruction

. Fig.34.1.

The program counter places the address of the memory locatigy

i : ,w._nw the opende is stored, on the address .o.._,m..

_...m._f w CPU sends the required memory control signals so ag g
[ - -

enable the memory to send the opeode.

bus and transferred to the CPU.

in the Data Register (DR) (data/address buffer in case of Intel

__%omm, Thercafter it goes Lo the Instruction xcm.rmer.._. ﬁm.s. ]
ii. Fro S.ﬁdm instruction register it goes to the decoder eircuitry, which
1.

iz within the CPU.

i i : > ode.

i he decoder circuitry decodes the opc :
...M. .w.z%mﬂ _mro opcode is decoded the CPU comes to know what operation
H i - -

is to be performed, and then execution begins.
Execute cyele: . 5
i Inthiscycle, functionof the Emﬁ._._n.a_oz is noamﬁ.ﬂ:m@. o
i Iftheinstruction involves arithmetic or logic, ALU 1s utihzed.

Write the steps in fetching a word from memory.

[AKTU 2014-15, Marks 10

3-612 Anmﬂﬂﬂ..mﬂﬁﬂ;wu

Control Unit
Answer
Steps in fetehine .
i E awaord frg
Stepl: The CPu Y, ™ Memory ar
as ¢ € 28 follows -

cycle, ¢ Perform opeoge fetch nww_m and operand fetch

Step2: The opeode fe o

tch eyele gy
i W”:_..ﬁdmwﬁac«w o b Owu_w €5 the operation code of fetching a word
i lhe CP'U they, invokes th,
' the ane
Step4: ...5._0. opeode specifies the wawmmdn S
information is stored. ses ot
Step5: The CPU transfers th
stor

the Address Regis MMMm:émmcm 2
of the memory hug, He

memory,

tch eycle.

memory location where the

quired word of informatio
oL nto
H,H.nfr_nr 18 connected 1o the address lines
¢, the address is transferred to the
The CPU activates the read signal
aread operation is needed.
As a result, memor =
1 ¥ copies i
v pies data from the addressed register on
StepB: The CPU then reads this d
ata f 1 i
A i e romthe data register and loads itin
Step9: Memory Functions Com "Ch i
. pleted (MFC) g
signal for this memory transfer. : e
Stepl0: Memory sets MFC o 1t indieate that the contents

location have been read and
Difference:

w_..m—..mn

of the memory to indicate that
Step 7:

t of the specified
are available on the data bhus.

ﬁm.zn..— - Branch instruction’ f ;

Subroutine instruction __
1. mwm::.“r mstruction is a | Subroutine is a control transfer
machine-language or instruction,
assembly-language
instruciion.
2. | It is used to change the | H is used to call a subroutine.
sequence of instruction
execution.
Que 3.6.

Assuming that all registers initially contain 0, what is

the value of R, after the following instruction sequence is executed :
MOVR,,#6

MOV R, #5
ADD R, R, R,
SUB R, Ry, R,
MUL R, R, R,.

Answer

MOV R, #6 |Directly move 6 to the register R,}



3-7 B (CS/IT-Sep,,
& Architectif® 2
jon &

organi ' : in which directl
_...:ﬁc..:aw anizd _ other reglster Ll ¥ Tove
into it} : dto R, againang
sov Bl w...u:_”___.._ﬂ m_..:ﬂm_m_ in By adde 1 the,
din R
H,. W.. gtored! 3
ADD Ry 2

alue of 12.
s, Ryhasd v O ¢ .
.ﬂwpﬁ:n of R, 18 subtracte R, and i

" R.} =
SUBR,, iy, Ry into w_wm _.__Wmm....u_cr. umnmulﬂ.....l wM!mnq
MUL iy By By

Thus, the _._zmm___ .w.x
value stored in 1t

- _ r nroe Hm ﬂ .
H _. an —:Eﬂﬂﬁrﬂmu-u Ho.- -HHM-.F- .F.——-U O

n
D.—.—..ﬂuw [

| Bit 0 to 11 convey the. EE.;MHM.”..*;E Memgpy,
jnstruction word. ory related mﬂﬂ:.._.ﬂn__.._c.:z.. —_:.%: :....:sa-.v.
location for -:a:.,,r._..: convey VIArious register or .s_:....:wmoua.
_..__m:.-:.ﬁ.:.:: these the various bLasic memory dﬂ:..:f::x such -
fits 12 to 14 ._____:.H.. Bit 15 shows if the memory 1s accessed dip
ADD, AND, _k—_...mr... H....-n—_ an instruction —..uﬂﬂs:_._. draw .s_.:n,.r __...::ﬂwﬁ..ﬂ
or indirectly For ot n computer i Sﬂ_...ﬂu” explnin hou a
of the n__.d..._.,”..w_::_..sc decoded nnd executed, by this control unjy,
jnstruction

. t will give 49 and R, containgy
: his statemen 2
ccution of t

[AKTU 2016-17, Zﬂr/./:._
Answer .

i shown in Fig. 3.7. 1(a). It consj
i i tion code format shown in . onslsy
k G_m_ :zﬁ_ﬁ__..uﬁ._“”““...._u.“___.u”““..:nnam + n 12-bit address, andan indirect address
of o =i Y 5
i+ desipgnated by L - ode
”—“. e :_M_H. bit is 0 for a direct address and 1 for anindirect address,
W ‘nﬂ:‘:_ v 2 i o ke :
M. A direet nddress instruction 18 shown in Fig. 3.7.1th). 1t is placed in
» A oiired Al ._ ey
address 22 in memory. The I bitis

0. so the instruction is recognized as
adireet nddress instruction.

1. The opeode apecifies an ADD instruction, and the address part isthe
. binary equivalent of 4567.

=

The contre! finds the operand in memory {

the content of AC. . o P B :
ion i s 35 8 r Fig. 3.7.1(c) has a mode bit

: .,._m. #.l_c..,:“%_”_”_wm_m%”._._ﬂ __WHHMMMHHM.MM ”_,._.MH W__M&Ew.n_. address instruction,

.H.:m.ﬁn__&_.mmm part is the binary cquivalent of 300. The control goes o

address 300 to find the address of the ope nm,nx&. e

8. The address of the operand in this case 15 Huuc,,.drc operan

address 1350 is then added to the content of AC.

The indirect address instruction needs two reference
fetch an operand.

it address 4567 and addsitte

=1

s to memory 0

Control Unit

Memg

ry z-__...nﬁ_.oﬂ .ﬂ_..._.nﬂﬁ.ﬂ

2210 E 457 Memory

T
300 1350
457| Operang
1350] Operand
) o
(b) Direct address

() Indirect nddress
Fig. 3.7.1,
Instruction will be decoded and exe

: cuted by this control unit :
[nstruction Register (IR}
(15 ] 14 13

12 11—
¥ ¥ v . , =
3 w8 Pacoder Other :..u:__.m+
7654321 0 Control
A ]
_ 1 _ L B, 1 ] Control Joutputs
T Logic
. O .._..“a - Gates
1514 ... w2 10
4 =16
Decoder
| S N I
4-bit Increment (INR)
Sequence Counter Clear (CLR)
(L 15C) Clock

Fig. 3.7.2. Block diagram of control unit of a computer.
Control unit consists of .

i [nstruction register

ii.  Number of control logic gates
m. Two decoders
iv. 4-bit sequence counter

An instruction read from memory is placed in the Instruction Register
(IR).

The instruction register is divided into three parts : the I'bit, operation
code, and address part.
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M p—1l)aredl are decoy™ v o to the ¢
2-bits {0 je bits m__.,._plmﬂ_wui from 8 decoder B Utrg)
= thro ioI.

t outputs (Dy acific E,:...u?curnmmra._uﬂmm by symbol 7,
; Hu_ to o [flip-flop ¢ in binary from 0 thy,
logi€ E07° 21 transfeTTeC - fig ) can count ugh

ming pulses T through y
d by INR input or clear by _.UH.W

o =3
o
=
i

oded into 164

5 15 dec .\
15. ut1s ¢ bo Enuﬁ:ﬁﬁ?
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Execution of Complete .m.zm.?:nﬂmaz.

. o _m\-h-hqhhﬁv; il
Micruo-0pP e . T
Lllll.l.l]llllll] ; +

Questions-AnSwers

e —

Type gﬂ_am.ﬁ:n— Answer Type Questions

\\\\I\J
: ist ils types

) . operation and enlis Ypes.
|\.\\|_ Deseribe micro-oi

Que 3.8.

. A _E.mnh.o-u_un_.m:n-# is a simple opé
e mxw_._mw. eration may replace the previous binary ..Hﬂ_.o..n:mzan
The 1,.._..._._: :wﬂﬁwwcqwmiﬁ may be transferred to another register.
of :mm._m_ﬁmn%ﬁ_.au.n_.o-ﬁ..mqb:uﬁm are shift, move, count, add and load ets.
Examples

icro-operations most often encountered in digital computersare
The micro- i ki
) : teporics ; . : i
n_nmmﬁmm._uﬁha”“%“mwn. micro-operations : It transfer binary
efls

i ther.
i 1 om one rogister to ano . , _
ii Hﬁﬁﬂdﬁﬂwmﬂ ﬂmnwo-cﬁmuﬁ:a:m : It perform arithmetic operation

i a stored in registers. ‘ . :
Mﬂnwﬂhﬂnﬂmﬂwmwmﬁoun : [t perform hit manipulation cvﬁ.mcoﬂ
gic 5

ic date +d in registers.
on non-numeric data store : »
s, Shift micro-operations It pc rform shift operations on

in registers.

ration that can be performed aE.Fm

b

e 23

i.

datastored

i 5 icro- ation.
Write a short note on register transfer micro-oper:

...unm 3.9,

‘Answer _

1. Repister transfer is defined as .Emo:d. atio
another and is designated in symbolic for

operator.

isterto
n transfer from one HEmSME
m by means of a replacem

3-10B (CS/NT-Sem )y,

Control Unit

0y

2 The im.ﬁ.ﬁ:a:a

register B9 denotes

a transfp

r of the content of register R1 into

H2 e m
he contant
BEouree regis

3. :nﬁmfs:ﬁamu re
me::.mnﬂr the
the trunsfor,

4. Every Stateme i i
rw_:“:...ug n..:mﬁ_wﬂnﬂ..:;: e

5 Fig. 3.9.1 show
R2. The n oyt
register {2,

E Clock

n

Fig. 3.9.1. Block diagram,
6. Theletter n will be used to indica .
It will be repluced by an
is known,

7. Regster B2 has o oo
8. The basic svinbaols o

Table 3.9.1.
Table 3.9.1. Basic symbols for rive

_u_mnﬁ:n:n of
t
rontent of the of R2 by the content of B 1. By

ter K1 does not change afier

FEISter transfer notation implies a
menting the transfer,

te any number ofbits f; 1
e A s for the register.
ictual number when the length of the register

ﬁ.y :%:n __,r.mm isactivated by the control variable P.
the register transfer notations are listed in

ister transfers.

= T
S.No.f Mu...ﬂ..ﬂu..m. ¥ .—Ummﬂﬂuﬂﬂmlﬁ-wl Examples |
l. | Letters Denotes g regis
S gister M: A
_ {and numerals) ) N
_ 2. | Parentheses ( )| Denotes a part of a register I_MNHELJ R2(L)
|3 [ Arrow Denotes transfer of ._:_.E.Eb:.:_. RZ+ R1
4. _ n”aﬂ:.ﬁm... Separates two micro-eperations ..mm.TWu.a.kH «— f22

Que 3.10. _ Write short note on arithmetic micro-operation.

1. The basic arithmetic micro-operations are addition, subtraction,
increment and decrement. The arithmetic micro-operation defined by
the statement, B3 « K1 + R2
which specifies an addition micro-operation.

2. It states that the contents of register K1 nre added to the contents of
register £2 and the sum is transferred to register £3.

3. Subtraction is implemented through complementation and addition,
which is specified in following statement :

R L T R R




—

b

=

3-11B :um.__—.u.-mcg..uv
—

gL+ R241

R34 .
1's nca_._mEE:. of R
e
nent. . .
cethe 2 na:-._u.gwmo_ﬁ_.;.::n_; of R2is equivalep, 3
5 i .n_,_m.nwo.n;vn_..mfcﬂm are ___.mﬁmﬂ &

2. Adding 1 to the 1’

antents ot =%
o other bast

. oicro-operations.
3.10.1: Arithmeti€ micro-ope

Ppescription

" designation < {2 transierred o R3.

2 ﬁ.o:.ﬁns_wl.,...lm.wnh.mﬁ.lilalilli

Eﬁl.ll. Contents of Rl minus R2 transferred to 73,

ement the contents of R2 (1's E::ﬁ,.nﬂ,._..ns.

Compl

o complement the contents of R2 (negate),

_i:w the 2's complement of R2 pmng;nﬁaa.

contents of K1 by one,

Increment the
it the contents of B1 by one.

Decremée

Write a short note on logic micro-operation.
rl L

¢ micro-operations specify binary operations for strings of bits storeq
Lognc mi

%ﬂ#ﬂnﬁmam.”lwms:z consider each bit of the register separately and trey;
ese Operi F )

& L .—. W—Nn..n.w .‘G# w.-m m.nmﬁ
te ts tw e uﬂﬂ.mu 5 mu. EHQ MNN sYImbo . .w. .
._.I.U.m con ch C__.. o E
_ﬁ.nmum"n__—.mm a T_ C cro- T tiomn 15 HC .Uﬁ‘ mur.._....l:.ﬁ_.u.nm on R-Hﬂ .__.Hu.m. .H

—9 1C il o ﬁv—d. d - -
.—Uuh.p C* Fmpmu Hmer.H ers mu— o% __nw-l_m. —.ma...._.q.. —..—pmx QDHPWHDH Var HN.—.:—_I .Wv -
m_u.- _wvnrw:..—Hu—ﬂ- .—.Tﬂ con

. tation :
logte comPE T 010 content of K1

1100 content of B2
0110 content ofR1after P=1

There are 16 different logie operations that can be performed with two
binary variables. . .
The Boolean functions of two variablesx a

i first column of Table 3.11.1. . L
SemLs Table 3.11.1: Sixteen logic micro-operations.

tent of R1is 1010 and content of R21s 1100. The.

nd y are expressed in algebraic.

5.No. ,wg—nnﬁ function ﬂ Micro-operation

Name -

Clear
1 7_ M.QH ] WTO

2, f F =xy # FAnB

S

312 B (CSAT.5, 4,

N, Ju’»ﬂl’i]‘ﬁlw’l.l’l" Coentrol Unit
. —..,IJ“I-IIIJI.IIJI.J .T..}:P m
] 1=X illrll.lll.|.l.||l|l.l.i|||.lil|.
5 T rldl.m,fl..llllll Transfer A
— m. . I.I.lmﬂ.l.‘l.ll.l'll ~A B
I W
3 - — | FeB .
§ gy [T————_. | Transfern
3 .I..I]I.m.q > “ﬂl[rff[lfgf Exclusive-OR
. —i ey Feavp OR |
10. F,= S g
—— 1 Te=lx®yr | Fe ot NC
HH . ill.ll.l..u.»l.@.lm.ml.l.lr Exelusive.N
. e e-NOR
= o Complement B3
—_—
13.
—
“Tu. Complement A
15. F =xyy
. 14 ={xy) F&a.R NAND
16. Fis=1 F ;
—all 1'g Settoall 1'y

Que 3.12. | Write a short note on shift micro-aperatio
_ ns.

OR
rent types of shift micro-operation.

[AKTU 2016-17, Marks 15

List and explain diffe

Answer ﬁ

Bhift micro-operation :

1. Shift micre-ope

rations in computer i I
. : architecture e W are
used in serial e those which

shifti : _ :
2.  Shift _,..:_n._,ouﬁ._u.n.h““_mnnoﬁnw““ ﬂﬁm...”hwﬁ g LeL g i
one hit at a time mi._..cm left - riht ) amﬁ.m. e v_.ﬁﬁ.mm Tty
L ! i or right from its original position,
List of different types of shif micro-operation :
a. .__f..:._tﬂnﬁn. shift miero-operation :

L Arithmetic shifl operation shifts signed (positive or negative) binary

_ numbers either left or right by multiplying or dividing by 2.

i.  For arithmetie shift left micro-operation, the value in the register is
multiplied by 2 and whereas lor arithmetic shift right micro-
operation, the value in the register is divided by 2.

iii. . In RTL (Register Transfer Language), we can represent this
arithmetic shifl micro-operations as
R « ashl R (arithmetic shift left B (register))

i

Coa
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= sl

._mﬁr.ﬂuh__,c: is as follows .
.—.-

ﬁ_u_..'i..::; is as followg :

. o gperation <fers a 0 (zero) through the
ical shift M€ %c operation £ mmﬁwi.ﬁm onthe type.
Log 3 i micros right e )
b. . A logical J_..:.mz,,_.._. from leftor (zero)is transferred througy,
L '

: E 0
serial 1P ro-operation

chift left i€ 1 shift right micro-operatigy

; : logica cr . .
. porlogical , data and for :,F.;..w_m_.p hifs ight miers operatioy
il the right of the P.:._mn Ao
3 s ”H.gm ¥ | .- |
013 | | W— n.ﬁ |
Dﬁwmﬂwwm v ﬁ.:.‘haﬁ...r_ for the ._.Gm_.nﬂw—. shi niiers
i fer Language
i fster Trans e
H ﬂm..w.__::eﬁmnmﬁ_um writ e
nl K (shift jeft regis el
tes . o | . .
y ghift right TEELS icro-operationon the data i
iy ?FP. s loeical shift left micro-opt
i 2 3 showing 108
o Tig.312.
g a register. da

Shift left logical

Fig. 3.12.3.

V. Hu_ LA B lﬁ WIing w.-ﬁw HO_ r ﬁ 4 .m HﬂOrrm .
nw H.M. mwu—c 14 L5 %GE mr...maﬁ HT.W._. 15 as 1o
g

31418 H__Um__n—.ﬁ-me:u.uu Control Unit

Shift ¢

ght logica)

before

after
‘Fig. 3124, [
¢.  Circular shif Emaﬂ?ovmthwhmﬁ _ |
L Acircular shift micro-
one end of the registe
i Incircular shift left
transferred to the ri
operation, the rightmost bit int
to the leftmost end of the regis
Fig.3.12.6 respectively,
iii.  Register transfer language
can be written a3 -
R <« cil B (circular shift left register (R)).
R <~ cir R (circular shif, right register (R)),

iv. Fig.3.12.5 showing circular shify left micro-operation.
MSB LS8

qmmauuhc
nonnDnon
_“\N\\\\‘\\H

_...—c _._D_w%.__uruﬂ_
‘Fig. 3.12.5.
v. Fig.3.12.6 showing cireular shint right micro-operation.
MSHB LSB

5 3 2 1 0
1

T 6 5 4 i
Lolofola[o[a]a]q]
H_c_c_c___o_u_#_

Fig. 3.12.6 :
i ies icro-operations
Que 3.13. _ What are the different categories of miero-oper

. ... Sers
that may be carried out by CPU 7 Explain each category of micr
operations giving one example for each.

[ AKTU 2014-15, Marks 10

Operation performs th
T to the other

operation, the
ghtmost o

e shifting of bits from
nd of the register.

lefimost bit in the register is
nd and ip the circular shift right
he register is transferred or shifted
ter as shown in the Fig. 3.12.5 and

for the circular shift micro-operations
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Q. 3.10, Page 3108, Uni¢ 5
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omplete instruction,
nC

tion is explained by asimple aamEop
4 [
jnstra

. tion. ion, e 23 -
M,M”MME. the instruct! ADD ﬁ.wﬂ._ﬁ“,..,a_.wni.::— (address is specified) ¢ the
F ts of memmee

ten
shich adds the con
w

sater Ky
Hm.n."mMMnnc_So: m:.: 2
e _.n.___.._pnr the instr .
b Fetch the _c_._mﬂw“:_cﬂ_
b perform the addit
c.

o Ry 2 is common Lo executig
d Loadthe nnmﬁ,:”ﬁ“wn the instruction is co 7 ofal
o tep n__.m, elc
The first 8

jnstructions-

{jon requires the following steps ;
. ctructlo
\is _._...—U—.u._.u

ction.

mnﬂo:& upon the operation to be performed,
oing steps .eds as follows 1 &~ .
The an_ﬂm_ﬂnmmﬂ_ncﬁcn _uu.oormmwv M..m.mq::cn is inmitiated by loading o
Hﬂu,_._;"-n. The instruction m.waﬂ.pa Counter S..Ou into ?Eﬂ and m.msms_m.
Stepl: contents of the ﬂ,.ow:c_.m to read the Emﬁ_.cnfcm from memory
s _.EEMM,,MMME. response {rom the memory
o s i ~sted.
g regues . " )
Step2: Memory «mwﬁ. is to be delayed .:3:05.». zﬂwmwwuwnjam.
Step3: The v.ﬂnnm.uu leted) signal is received. s.o;f : nmm_..
mgnnwcm&ﬁkﬂﬁﬁrmﬁ from the memory 1S translerred to
the word 1€ n L
instruction register. S cclabtarred by memons
Stepd: The contents of memory

, B he inputs of
operatiaf transferred to one of t
ts of R, arc trans : ¢ 3 o
Btepb: MN.WGEM._“M.WUMHF Euwam—bmm are available in ALU inputs
Siep 6 Pm&.ﬁo: operation is @mmmow.ﬂwmb.
3 . » result is transferred to fi,. . o
S .H.r_.l ﬂ,t.__n_“"om that the end of the oxnnr;.:..s._ M. the SE
— d.. _M._ ﬁnm._n_.__ and it causes a new fetch cycle
instr \
returning to step 1.

Control Unit

Que 3.15. | What is CISC 2

Answer _

1. The term “CIgc" (Complex Instruction Se
refers to computers desipned with a figl] :
that were intended to provide
way.

Explain its churacterigtics,

ARTU 2015-16, Marks 05

t Computer or Computing)

.f.n uf computer Instructions
needed eapabilities in the most efficient

CISC has complex inst

instruetions and instruet
cveles.

3. Due to large numbe
instructions, the CISC compuler generally

perform the computation, )

Programs writing for CISC

memory.

Characteristics of CISC -

1. Ifthe frequency of complex operation
the CISC machine is be

2.  CIBC tends to have many instruction formats to accommodate more
opeode types and operand addressing method.

CISC has many instruction formats,

4. CISC processor prov
memory.

Que 3.16. _ Discuss the advantages and disadvantages of using a
variable length instruction format.

.n.:n.;c: sets variable Jeq
100 execution t

gth encoding of
akes varying number of clock
r of addressing modes for the operations and

require fewer instructions to
4.

architectures tend tg tuke less space in

is high, then the performance of
tter to implement

ides direct manipulation of operands residing in

Answer

Advantages of using a variable length instruction format: -

1. In variable length instructions format, it iz easy to provide a Targe
collection of opeodes with different opeode _unmz..m” . ,
Addressing can be more flexible with various combinations of register

and memory references plus addressing modes.

2.




 qot remove the desirabiliy,, _. 3-18 B (CSNT.8,
egrally related to the worg _ m-3)
_ Give the "
ple 1e 1¢ dotajleg 0
The use of _,_H.”.,“.w_. he instrud Q ncﬁvﬂlaa: bot Control Unit
o | of register meTOTY BEEEASsIng Ween RISC ang ¢rge
i 1) E
length |, officient- ﬁo:.p.uwﬂua.._. . f ;
. Iis more & et with & b w-__me-.ﬂnp-au format ; AKTU 2016-17 =
L [ois more comP :qble Jenit 1y jnstructions 15 increase ; + Marks 10
" modes sing & van® ple length J _ "/H’
advantaBes of o ntage of VA h which is int RISC iR
8 . B . s w oy y | z .
wu_ The muin m..m”&”.?wﬁ. vﬂﬁnmmoﬂm ¢1:=n:o=r_:ma 1! Cgrally : Multiple regist . - CIsc
” lexity ¢ - ability ) . i eT sety r;l{”",
the nE_.,_:.“.___ﬂ remove %..w:.m? 1wy | na:.ﬁm::m of Eanﬁ.aﬂﬂ_ often Single Sy
z Hp.wcmvmﬂne word length: I il il e ) nnnw._mwmnm.wwﬂumwmn sct, often
relate Rl T 016 reg
Ieite short note oF __ 2. Three Hm.w;nmlll.lrlulriilrfg Eisters total.
Que g.17. | Wn allowed pey ; T Operands| gq _—
: BeT Instructig B OF two reg ]
OR | example, sdd R1, kg, oo, O | “1O%ed per instracors 2nds
3 1008 N ' M), - 5 -
arious nfaﬂnpmﬁm.—.nrr. _ 3. H.E.ﬁ_u_.m._bﬂ p e —— £xample, add R wnmw“n:n: £as
- ™ inits ¥ ; o assing thr e . R
what is RISC? 2 L AKTU 2016-16, Marks g5 mm__,_.ﬂnb_, on-chip re fgh .Humﬂmuumz.... ﬂan
_ Windows, Elster inefficient off r.. E through
4 ﬁ|.|.|||-|.JJ|I|I.I| “thip memory.
J . P . . Mmu.u”.,ﬂr...u._.lh...u_‘ﬂ:.. wﬂm_‘nr—ﬁzcbﬂ l.?.—ll:l-lfllfllulllllllll_
n_rﬂmﬂ.ﬂu. Jﬁ._...—n._”...o: sSet Q_u_.:_n:.—...ﬂﬂd ﬁ.n..\w..rr.“”mo._. “..uuw_ﬂj._nfs:.rukm e = w@_ and store). ultiple-cycle mﬂmﬂﬂcnﬂ::m.
L RISC (Reduced :M.. e of instruction and each gn= HN.,:.,. Fw“.ﬂummmﬂ»m_w nga b. Hardwired control, | ————
i ﬁﬁﬂm?nﬂ# encoding - dwired ._n_,ﬁ._ﬁ“_umnrnﬂbz ot eac Instiruction, 6 Hi N —— P:nnc.nnamnmﬂ_.n m||.|I||
ingle clock cycle by har educing the number of instructions g ) ighly pipelined. — ed control.
) : 4 and R e eis )
SInEE L tecture focusonT - ot having limited number { 7 Im._|._|.|.||||l.lu|||.|_| Less pipelined.
z RSCesC . oler instruction 85 e Der of unple instructions are few i | T =
working with m:._ M_E._ Alowing them to execute more instructions jg number. Hew in ”H.rf.m are many complex
< ssing modes . ) instructions. g
&E.,‘,m.J o amount of time. . s tend to make more space | 8 Fixed length instrgetinne 1o ns
the same & :tten for RisC architectures Y N e Cin e |.|.|:mm|..|. amw_mw_m_m:m.nbhnmw z
3. Pprogram? wE 1SC processor's inereased clock rate allows it to execute 9. Complexity in compiler | Cotiplen st
17 =S U_w.” Mﬂnﬁ.._:umw time than & CISC processor takeSgglexecute its 10. Only load and store instr -omplexity in microcode.
its Progrs CAaN ACCess memary uctions Many Instruections can mnnﬁﬂ
BT cteristics : 1. |F : memory. =
RISC characteristics s : L RISC architecture. i - ew addressing modes. * -
1 Simple instructions are used _._—__...:ﬂ._r. 4ata types and synthetizes Cofaples | Muany addressing modes.

9. RISChelps and supports few s

dnta Lypes. lc addressing modes and fixed length instructions :

7. RISC utilizes simp

- Pipelining
ipeining- A — , ¥ . .
4 mmm%mwﬂn_.g.;m any register to use in any context. :

. . i S . CISC based ———

Que 3.18. Differentiate between RISC & T =

microgroncaEns AKTU: 201715, Maxks 2 Long Answer Type and Medium Answer Type Questions

OR ) .
1 L d reduced ——
Uﬁnﬁdﬁﬂﬁﬂg gnﬁmnﬂnaﬂwﬁ_—mun i usnon g nh..n!.m.:.:.ﬂ.-.. o = | Que 3.19. — What is pipelining 7 How the idea of pipelining used in
instruction set computer. A e o
)34

k
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10, Qperation©

ential process intg

L 5 R
ing 0 mnwannnw...& L A Spieip)

.ith all other SCiment,
fotching and EXeCUting

geps for instruction [
atherl- te stel

i
pence of fetch and exeeygg
se( )

struction

H : #mﬁnnnzcﬂ. )

9.1. mmnﬁmﬁﬂu‘ .parate hardware units, One
t has two 8¢P

JEL

ner for executing them, as shown iy,
the
and an®

he feteh unit is .&nﬁ:mwnmﬂ inanintermediateq
! by the B
can —.....ﬂ__r.w.:..z."—

r B : de
_,ﬁn__m axccution are

, .GH.E.
ied by the :_m.,.n_u..mm“nm__.n.un.
mﬁ.mﬁ_:__.”ﬁ. u:uﬁ_:mmm.q Kol .,,._u_m instruc
m.sﬁ._...ﬂ ” \onmnn:,n_. in by
the data .
sExecution unit

sted in the destination location
pos

the source and destination of
ﬂ_.,unw“”w are inside the block labellgq
)}

Storage buffer

> Execution E..ﬂ
——>{ B |

ization.
.&.ﬂ._.mn“_.-ﬁ ﬂ.ﬂmw.nru s i .
Fig. 3.19.2- mmﬁﬂ. clock whose ﬁn:cm. 13 vﬁnnﬂcwwﬁp the
nsﬂﬁczaw Gmu.wﬂmpn:nﬂwﬁ.: can be completed in one
. n
e steps ol 8

The computer 15

ecul o, "
fiebiy m:._n” % .eods as in Fig. 3.19.3.
clock cycie. roced

f the computer P y 2 8§ 4

Clock cycle instruction

o BB

T [Fo[E]

; A

3
5 o ins -tion I, (step m_.m
k cycle, the fetch unit fetches an instruc i
{ clocke ’
11. Inthefirs

V .Fm.
m.:.q.r. mmw.a_”ﬂ-m rﬂ in .H:.HM.WWH Hw_ EF ﬂw—m mpﬁm— OM, —“..m.:.l. Au.FD_-.\Fﬂ. CYyC

12. Inthe sCen

13.

Classification of

FA 10 e LT ke T s

3-20 B (CIT-8epn. 5,

ri
fetch Eun_.n—%n...u._ __“_.Mr cxele, T
LREILIT Clion

unit perfory )  feteh ugit prg ; ;
available 55“ W:mro_ua::,m:: mH___i._fr_ﬂ.m_.__ Fa. ﬂ_._cu:iqﬁ?ﬂ,ﬂ%“ni_m_»r the
eyele, the N buffer od by the e E tution
available,
_.b._,.;,n:n:c:_.q ]
Step K is 2 S store

s Tetsperformeq g,
while Instry

ction J_ ig
both felch and :ﬁ.mg

Control Unit

ﬁm_m mw.._.m_.—.-.u.

uction 1,13

ACng I wehich ;

¥ tha ..a..up.n%_.._:: ca_.ﬂ_n.._ﬂ_rzﬂwﬂh _Wr“_amn.m,
R T

cle ”.m by tho feteh unit. In :.m

. *Rept bugy 41 the time

F necded,
ek cyele,
S manner,

Is ﬂ_hum.m:.m..:__ e

i Pipeling -
Arithmetic Pipelining :
1. The arithmetic Jop; i
he o E1C Units of g
: .ﬂum:z@atnﬂumc: MM“..: _.w”_”h.ﬁnrw: h“.x.,
. __ g . : i dR sho
:m_hmmﬂﬁnﬂcm% ﬁ:u...”.rnm used in Star-100, the cight-stage pipcline
e .-_: Mr I-ASC, the Up to 14 stages pipeline used in the
¥-1 are amﬂm.EE:amml.,r:_mmaﬂ_.vc:am-
,.

segmentized for
wn in Fig. 3.20. 1.

Fig. 3.20.1.
Processor pipelining :
a. This refers ta pipeline
cascade of processors o
shown in Fig. 3.20.2,

Arithmetic pipelining.

processing of the same data stream by a
ach of which processes a specific task as

The data stream passes the first processor with results storedina
memory block, which is alse accessible, by the second processor.
The second processor then passes the refine results to the third,
and so on.

The pipelining of mulliple processors is not yot well aceepteilas a
comimon practice,

LR T EEEEEE——S——
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ctions can be pipelineg by
t instruction with the fg¢ ch
nt instructions as mraﬁ.ﬂww

= . sstrl
. ..nu_.nﬂn - n .n.-—. e )
uction _u;.:.__ of 8 stredt {he curren

f subsequ®

_instruction look ahead,
cmcuﬂﬂcﬁmum are NOW cquipped =

-t i @
is tec ; formance -
b. This ~t7all _H_r.—._.—.x..u.n.h —umth.rﬂ_wy_
o Almee expcutlo [nstructions

Functional
units

on ﬁmv@ﬁﬁmnm.

. : il -U—.mh.u.n P
he various piP
Gues2l. | Whatare !
Que 321

erformance measureg?

']

J

used Lo measure a pipeline performanee:

ing terms which aret hout .
There E.am_uﬂns_ﬁmm Efficiency 3. ﬂ.n.umJ .q“..m:.__n as T . Let there be 'y’
v m.wamw.ﬂwmmm._ﬁmun pipeline with clock n.r.wm M _..L e v Brst instoacin !
m%:ﬂﬂwﬂrwncauma& in the pipelined _uEan pipeline but the other 1T\

‘£ cycles to naan__c:ﬁ ﬂ ”

{ 1" eycle cach, t.e fin—
sl Mm in a pipelined processor .m._
1cyeles = (k+ 2 — 1) b

going to take ' ., a total of ‘n = 1 cycles. So, time
instructions Wil 12 ;

cute '’ instructio
taken to exe ET b4 =

. . )
= - > A8
iy pipelined processor, execution time 0

In the same case, for a non-
instructions willbe :
ET

nen-pipeline

”uﬂ*#*ﬂdﬂ
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Control Unit

So, speed-up (8) of ithe
when ‘2’ tasks are eXep
8 = Performance of pipelj
pProcessor

As the performance o
time, we havyy,

CHROr pyer
Me processor i -

Ron-pipelined processor,

—._m. Toc f .
Proceasor ig inversely Proportional to the T——

ion
S=FK '
S= Hw:oa..v_va_...:u / Pw..i...._...ﬁ._i
.wl Ha -H ......Mh::k.vnl Siu._L
= [n
When the number of tasksg AR o 1

'»' are signif; E .
- S=pv} \m x M.nmnzv. larger than k, that is, n 2> &
where %" are the number g

futagay | -
Also, Efficiency = Giver #¢4 in the pipeline,

15peed-up £ Af =
We know that, 5 =k pifax speedup =S5 Snay
J . maxg
So, mamﬁn_..nm =5/k
Throughput = Number ufinstructiong / T, i
. ; otal t i i
g Phrotighpt e i n_uﬂ.o to complete the Instructions

o

S. No. Linear pipeline

Non-linear pipeline

1. Static pipeline Dynamic pipeline

2 ._.r__:s.m. anly streamline Allows feed-forward and feedback |
connections, conneclions in addition to the

streamline connection,

aq. Function partitioningis easy, Funetion partitioning is relatively

difficult.
4. The output js produced from _ The output is not necessarily
the last stage,

produced from the last stage.

5. | The reservation table s The reservation table is non-trivial
trivialin .Eﬁ sense that data | in the sense that there is no linear
flows in lincar streamline, streamline for duta Nlows.

. | = -

6. Have single reservation | Have more than one reservation
tahle. table.

7. All initiations to a static & dynamic pipeline may allow
pipeline use the same different initiations to follow a mix
reservation table, reservation tables.

8. Used to perform fixed | Use to perform variable function
function. at different time.

Sl e

o Y et
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A counter may bg used tg ),

The required ¢ STl tha g,
PARTS d Control : ' information: o roV Signal 5”_“._“__, *Tthe conry
. rra e 1 “lerm: eps,
rdwired and bm._n_..c.ﬁbﬁw,ﬁznznﬂ.:h. .z A.“E:Eurx of the tontrol gy, mined by the fy1,
Ha .___.b.n_.d.hah__ﬁ:w:_n T e b. Contents of the :.__m:.c....zo P counge, Wing
c.  Contents of the cangiy, M regisior,
: d.  Externalinput sippn.. . codefs
= 1s to desi “IB0AlS such 4y by
Methods : design hardw red eon; LFC a7 intery,
systematic methods for th design of ) *0l: There are mcvn Tequest,
_ 1. State table method ur gy, ‘ardwirg ,, OUr simplif
L inl o Bl S ot} e-hot meghq ontrolleps ed and
2. L) P e Ime cthod, i it
Rt peses trol unit. What are the methods _ 3. Sequence-counter methgg
Que 3.2, | Explain hardwired €00 4. PLA method,
Que 323. | EXP ) AKTU 2017-18, Marks m.m_ _ pPLA method :
{0 design hardwired controllers * 1. PLA(Programmable Logic Aryag) 4.
o 1) atrol 7 Give various 2, We can implement a large > A0 IMportant ey .
d by _uu._...._dq.jmm e i [ logic circuit in a PLA BC combinatigp,) logic o ce of digital syuterm
What do you Eﬂnmﬂmﬂhﬁﬂﬁ_‘nuuﬂ.ﬁ_ unit. Describe any one method . BIC Circuit gy mmﬂ:mn:mu.
EEE&N to awn.pm_mm-u.n- Tﬁ”—afﬂmqm n_QH-ﬂHan ﬁﬂ.—n. _u“utu.-..Emm
used for designing @ t nan.a_:oE: Control signal
Input tn .:.:n_h."._.n

Micro-eperation

Sequence
regisior

Answer _ -

_ . 1 unit : AT ite state -hi
Hardwired nnuﬂd o sequential I0gic circuit or 4 finite state Bwrrpna
L :Emnanﬁmﬁﬂﬁu cgquence of control signals in response to the
that generatts g e
: struct1ions. .
qh»mqnm:_..mn_uﬁww,mﬁ 1 with eates, flip-flops, decoders, and [ e — .
2 The control logic 15 implemented with g _ Fig.3.23.2. PLA control unit.-

other digital circuits.

3. It replaces more number of MSI (Med;
. . 5 iu ) .
_ (Small Scale Integration) by its single m....ﬁnmham_w_w Integration) and SSI
4. The decision logic function and decoder *._.En:c_._m._ i :

the Programmable Logic Array (PLA), are implemented in

Status flags 5. 1t is possible to reduce the number of T S LR
] interconnection wires, The PL! i

_ register, b output is the next state of the scquence

CLK | Control step

Decoder/

Encoder ¥ Syaius flags :
bE Que 3.24. | Discuss the basic structure of micro-program control
. N unit.
TR . OR
— % Explain micro-programmed control unit.

Control signals R

'Fig. 3.23.1. General __Ew%ﬁmaa oﬂﬁmﬂﬂa QEE__...‘ s PAnswer,

A 1quUITes ¢ res in the wiring among the vario : _ . o .

: “WE&MMMMM Mﬂﬂhmﬂwﬁ _H“.Mk to m:ﬂr%wnwmmn_ or nrm_w_nmm. & 1. Miero-programmed control is a method of control unit design in which

4. Iis :mmcn logic signals are transformed into a set of output logic si the control signal selection and sequencing information 1s stored in a
_ ROM or RAM called a Control Memory (CAD.

are called control signals.
5. Each step in this sequence is completed in one clock cycle.

gnals

e



4 25 B (CSAT-Sem.3)

by the controller can by

d
eratet = lled Control Memory

(ROM) also¢

_u_unu.uﬂm_.._ﬁ. and thesg

h micro- :
.mory location,

ently.

O.ﬂ.ﬂ Emu._._ﬂ._.:

dsare . provides the require

d control signalg.

To initiate
micro-
operalion

Control
memory

gddress
n_m_..mﬂw.nnﬂ

Next address jnformation

nﬁﬁo.&uamamﬂ.uwnrm..n#u_ﬁo_ unit.

Lally =% il ting control
i« spquentially CCESS ed by incremen
_ Eaﬁam"mfarﬁw sequence of control signals stored in
tion, 5 :
rd of ROM can be _..qnicwmﬁrn—.
control word in @ ROM is often referred to as firmware,

trast hardwired and micro-

= d con
muhu.w Compare an )
Qu amed control units. Also lists their advantages and
i [AKTU 2014-16, Marks 10]

If the contro
memory locd
specessive wo

g The storage of

dispdvantages.
OR

ed and Enno+ﬁanﬂuaﬁmn control and compare

Explain hardwir
them. OR

What are the differences between hardwired and micro-
[AKTU 2015-16, Marks 05 |

programmed control unit ?
OR
the basic concept of hardwired and software con

[AKTU 2018-19, Marks 07 |

Explain trol unit

with neat diagrams.

Answer _

Hardwired contrel : Refer Q. 3.23, Page 3-23B, Unit-3.
Micro-programmed control : Refer Q. 3.24, Page 3-24B, Unit-3.

-
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Comparison beilwe
control :

B o e T d mi
ﬁm\.mﬂ Characteriatic, 7’1’1’1‘]] .._..._u-.a._u.._.omuﬁ.uﬂm..._
1. | Speed :
.I.|.|.|-|||||I|-|I|I|||-||l|-|.|
2. | Implementation
.|I|I|I|I|.||I|I.|.|l|||l|l|f|.l|
3. | Flexibility

o

Ability to handle
large/ complex
instruction set

L ——
5. | Ability tosupport | v o ——— |
ou_uﬂ._..ﬁ._.__..u.:....t. system qr_.m.n.@_. Hm_.g-m.m.n.r_._ﬁ .I.—.MI.IIIIIFIII.||I|.|.||

and diagnostic

|

features
= N i
6. | Design process Difficult fq i
T m
operation B
7. | Merfoty Not used
- Hu -

C

ontrol Mmemory used

8. | Chip arch efficicney ﬂ%ﬂ“ﬂlg

L
|C.mam MOre area

—_—

g, Jsed in 30
RISC processor CISC proces
. - |.|||||||-|-|-|u_ e SSOr:
10. | Qutput generation On the basis of | Onth 1
p bosiit.o 4 ¢ basis of control
Advantage of hardwired control unit - .

1. Speedis high,

Disadvantages of hardwired control unijt -

1. Expensive toimplement, i

2. More crror prone.

1.  Contain complex logic.

Advantages of micro-programmed control unit :
1. Cheaper to implement. )
2. Lesserror prone,

3.  Contain very simple piece of logic.
Disadvantage of micro-programmed control unit :
1.  Speedis slow.

Que 3.26. _ What is micro-programmed control unit ? Give the basic

structure of micro-programmed control unit. Also discuss the
micro-instruction format and the control unit orgunization for a
typical miero-programmed controllers using suitable diagram.

[AKTU 2017-18, Marks 07|

—

e



32708 .Hcm.aﬂ..mm.s .
)

a -..F.n —._.:.ﬁ
& En?\\\.\\)
alt

d its structure :

uw-....m,._wn.

An: mmed . tion format forthe ¢q
. .nwu..,__.unuﬁw.ﬂm. :E_.uw The Emnao;nmﬁcn Otrg)
hid +, el a 5. m
Q334 H erion fortie 5 26.1. 2 d
aticro-t chown 10 the s
£ - 15 v

licro-operation fields
nm . Condition for branching
BR: Branch field
AD : Address field
instruction format.

ction are divided into four functional parts ag
T

1 F2 F3:D

Fig- q.26.1. Micro-

¢ micro-inst
d F3 specify micro-operations for the computey
§ ne s B i .
. u...Hh_.‘.&inmﬁ__ into three mmEm of three ._:_n.m cach. T
lero-opers L .JE are encoded to specify seven distinct micrg.
&,.. _._w.. 5 £ al of 21 mijcro-operations.
. . G thisgives atotal 0t &=
i <tatus bit conditions.
. type of branch to use. -
address. The address field is seven bits

The 20 bits of th

operat .
.—.Wm CD Geld ,....m_...\..n.ﬂ.,..
The BR field specifies 2“,.. :
) field contains a braneh 8, ] . >
?Mm};._ma_..a the contrel memory haz 128 = mu“..f:..,.Hm. .
e .p, n of Emnn?ﬁ_.cnﬂuaﬂnn_ control unit : -
Qrganizatio szl configuration of a micro-programmed control unit js
) block diagram of Fig. 3.26.2.

: iinthe e g
2 g con 4 TR

information is permanently stored.

eral . N Control Control
Mﬂ.ﬂﬂp Next-address address — memory
4 geperutor register {ROBT)

Next address informution

o

[ Cantrel
data
register

*Ocuﬂ.qﬁ_
unt

Fig. 3.26.2. Micro-programmed control organization.

3. Thecontral memory address register specifies the address of the micro-
instruction, and the control data register holds the micro-instruction
read from memory.

4. The micro-instruction contains a control word that specifies one or more

nuero-operations for the data processor. Once these operations are

executed, the control must determine the next address.

The location of the next micro-instruction may be the one next in

stquence, or it may be located somewhere else in the control memory.

While the .E_.E_.o.oﬂ@;:s:m are being executed, the next address is

Hﬁmﬂwma in the next address generator circuit and then transferred

control address register to read the next micro-instruction.

=
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7. Thus a micro-inst et

the data processor pa ins bits foyp:
b rt 1.: r Feand ,
for the control memory and bitg that aihﬂw_ﬁ.ﬁ_:amEHE.cﬁnﬂmna:a in
. The next address Benerayg, ¢ hie Lhe adidregg SCQuence
. :

lany Hn.-:-._mr

SCQUEnCer, as it dotee.: 1% somuy
. 1 . ."F"C.E:.__mu. the “limpg called g g
control memaory, addregg feque Micto-program
i tinns nce that
9, Typical functions of 4 Mmicro-prog, tis read from
control address register by S THM_E Sequencer -
s inadin

an address from tontrol m

loading an initial akdress g st
10. The controldata repister ra_m.;ﬂn

next address is CoOMmputed e

Que 3.27. _ Explain Emc..c--.__-.amnbnu e
L

Compare horizontal gng vertieal org

CMory, tra

1Uencer wijl black diagram.

anization,
'rite ashort note i <
Wri O micro-program StQuencer f,
r Contro) memory.
on AKTU un—a-um.h—mlﬁn 05

Explain micro-program sequencer for 5 ——
Memory using
a

suitable block dingram.
AKTU 2016-17, Marks 19

. ) OR
What is 0 MICro-program sequencer ?

the HﬂD-.uﬁmn.—m of Emﬂ.—-ﬁuﬂuﬁn_.ﬂw.ﬂ.a seque

Answer _

1. Micro-program sequenceris age
programmed control unit.

With block diagram
ncer,

_Eﬁd 2018-19, Marks @

» explain

neral purpase building black for micro-

2,  The basic components of a micrg-

programmed co 3
control memory and the ¢ otrol unit are the

ircuit that selects the next address.

3. The address selection part is caljed micro-program sequencer

4. The main purpose of micro-program sequencer is to present an address

to the control memory so that micro-instruction may be read and
executed.

o

The next address logic of the sequencer determines the specific address
source to be loaded into the control address register,

6. The choice of the address source is guided by the next address
information bits that sequencer receives from the present micro-
instruction.

7. Allthe instructions are loaded in the control memory.




8.

wmuﬁ.n:.o
(micro-progTam

Micro-
jnstructiod
register

Control
m r..__u.._..n.uu..

Branch address

Next address
n circuit

equencer) External condition
a0

7.1. Block dingram of micro-progra E.E._mn_ contro]
Flg o with micro-program séquencer.

. i ed 1 ICro-ins i .

The present micro-instruction 1s placed in mic struction regigy,,

for exccution.

T o i

Horizontal Organization Vertical Organization, -

Long format. Short format.

Limited ability to eXpress

ity to express a high :
Suily gasetd parallel micro-operations,

degree of parallelism.

Little encoding of control Considerable encoding of the

information.

Useful when higher | Slower operating speed.

control information.

operating speed is desired.

Que 3.28. _ Describe micro-program sequencing in detail.

Answer _

1.

b2

&

Micro-program sequencing is a process of controlling the generation of
next address. .
Micro-program sequencing is done with the help of micro-program
sequencer. . .
A micro-program sequencer attached to a control memory inputs certain
bits of the micro-instruction, from which it determines the next address
for control memory.

A typical sequencer provides the following address-sequencing
capabilities :

a. Increment the present address for control memory.

b.  Branches to an address as specified by the address field of the

micro-instruction.

3-30 B (CS/T-Sem-3)

= g SO

ranches t. iv
3 O BIven addregy if 2 specified status bit g alto 1
s bit is equal to 1,

. Transfer cont
m & ..c*_ Lo a0 noy address g i
source {Instruetion memwm:.: il

e. Hasafacility for subroutip,

5. Depending on the currens micrg-
contents of the instruction registe
generated for the next mMicro-inst

Control Unit

callsand returns

Instruction condition flags, and the

L. acontrol me
. mory addre
ruetion. ¥ e5s must be

Concept of Horizantal gng Vertieal Micr

Ouﬁuh.o%-.sﬂ_ aﬂqg
T e
R

——

Questions-Answerg

Long Answer Type and Medium Answer Type Questions

A e
Que 3.29- _ Explain the concept of vertical and horizontal

multi-programming,

Answer _

Vertical ::...-.c-ﬁ-.cﬂ..maq:m:m .

1. In the case of vertical Emnnc'ﬁwom_.mnnﬂmnw. each line of the
micro-program represents a micro-instruction which specifies ane or
nmore micro-operations.

2. One micro-instruction gets exccuted during each step of the contral
sequence. O.nm tan use a straight binary code to specifly each
micro-operation.

3. Rather than provide for only one micrg-operation per step and use a
single decoder for the cntire micro-instruetion ficld, it is in fact possible
to partition this ficld into a number of mutually exclusive subficlds
which can be independently decoded in separate decoder.

4. This approach yields a more cost-effective design. If the system design
needs in all a total of NV different micro-operations one will have to
provide for log, N hit to specify a micro-operation.

3. Ifonly one micre-operation per micro-instruction is allowed, then one
would require log, N bit per micro-instruction.

Horizontal micro-programming :

1. In herizontal micro-programming, one associates each bit of the
micro-instruction with a specific micro-operation (bit / to represent

micro-operation f).
2. Aspecificmicro-operation is executed during a micro-instruction step
only if the corresponding bit is one.
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» -opeT
2 o, MLCTY . his case boes
. __.D._wﬂEHn * i ired in this case _..wﬂ.w._..._ma
M.H._untwnm o:wcasam..”r vill no longer be requir fg
[\ deco ary
e pode de . Mt .
A micro-tt e its per micro-instructiop
coding is involvy r_mﬂ_ uire a total of NV _c:.:,_m% to
I 4] e ations).
5 ne will T .opera . k
This mnwmﬁ__;EZ different B_B.MF Mp._r.qc- programming is that Severy
odlo : t . P P 4
accomin ith herizon 7 micro-Instruction
The advantage iF..E be executed during each
: cs 2
b rations
micro-ope

ifthe I'M bit is one; it ig not
: is exccuted ift
ation I is €X

stey,
ICrO-0Derats
prmits one 0 execute all the micro oﬂ_.rqm_fanu
his scheme P
In fact, t

2 T ctio
T i_.._.:fwnm __w _..m.__.m -...n::—u._..n.w—wn ina m.:—m—nw micro instru
1
pru n

i rms:
ne the following te
| Briefly define
Que 3.30.

i.
ii.
iii-
iv.

V.

i

iv.

Micro-operation

Hﬁmnﬂc.m:wn—.ﬁnp-o:

Micro-program

Micro-code

Control memory

ﬂbmﬁ.._d 2015-16, Markg wau

Micro-operation :

ion is a set of operations that .E.E processor unit hag
1. ?mn_.c._._uﬂnnm__..”.mxcocn_." the major phases of imstruction cyele,

to periorm
9. The instruction cy¢

le has three major phases of fetch, decode apg
execute.

3 The primary function of a

CPU is to execule sequence pf
instructions which is in accor

dance with the instruction cycle,
Micro-instructions :
1. Micro-instructions ar

e the individual control words in the micrg
routine.

. & L & g —:ﬂGHEWF—DU.
.N mﬁﬁ. C :—.., n _...—._.m_-. .FOH.H._..ﬂﬁ_— ﬁ—r:m.—r_ mﬁ_H VDD—HD nel
S CONTAUNS 1

[ i i artieular processor
3 a micro-code in a partic
i am : Micro-programisal : et
vrnﬂdq.-ﬂ._“ﬂon Writing micro-code is often called micro-prog ng
imple ]
Micro-code : . - K.
1. Miero-code is 2 layer of hardw E.o-__m.«c.ﬂ Eﬂﬁﬂé:ﬂmﬂ%ﬁw@nﬁ
. m..”dnaﬁnm involved in the implementation of higher _mwmno_..m
code instructions in many computers and other processors.

. . - Iyi
1t helps to separate the machine instructions from the underlying

i i ; ltered more
electronics so that instructions can be designed and a
freely.

Control memory :

1.

| istin ..._*.
Control memory is a Random Access Memory (RAM) consisting
addressable storage registers.

u.luww B Anmﬁ—ﬂulmﬂanmw

2.
3.

Itisused asg tempory

Control Unit
Access Lo contrg) me

Ty wﬂc—.ﬂ.wm for _.rw_rm.
§ Mg =
memory, this speegs % Wﬂﬂ.g Tequireg

less i g
Operatipn, 'Mme than to majn

ing
S5UM = 0
SUM = gy +
A
DIF = u—.m-..ﬂ +B
SUM = sum + DIF

Answer
CLA BUM =g
STA SUM
LDASUM Noad curreny
ADD A fAdd Aty mcv_mcﬂ
ADD B /Add B g 5UM
STASUM {Save ST
LDAC MLoad C o AC
WWM» {Create 25 complement
ADD DIF fBubtract  fr I
STADIF {Bave DI -
ADD SUM /Add SUM to i
STASUM fSave SUM
HLT fHalt

Que "w...wm..

Explain 4-hit incrementer with a necessary diagram

AKTU 2016-17, Marks 15

The diagram of u 4-bit combinational eireuit inerementer is shown in
Fig. 3.32.1.
One of the inputs to the

to logic-1 and the gther

least significant Half A
the

input is

dder (HA)is connected
number to be incremented

connected to the least significant bit of
The output carry from one half-adde

of the next-higher-order half -adder
4.

ris connected to one of the inputs

The circuit receives the four bits from Ajthrough A, adds oneto it, and
gencrates the incremented output in S, through S N
5.

The output carry C, will be 1 only after increment ing binary 1111, This
also causes outputs 3, through 8, to go to 0.
8.

This m icro-operation is easily implemented with a binary counter. .
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1 |
QO + _gmﬁf-ﬂﬂn _
y

Control Unit

1. ‘Machine instructions pre L
1A of table-lonlup ?.:ea_a:nmmwmnr.:mﬁﬁ_ mﬂnm:m -

S | A table-lookup proced ' © 8econg pass

| . £ ¥ 5
3 whether a specific ite E:h whwrwmmmn..nr of table =

3 ‘ one F entrj
o. 8 B, 5, S, 3. The assembler uses four tableg of the itom,q mE_”MM to deteriine
2 o AT ‘ ) i
PR Fig. 8.32.1. 4-bit binary incrementer. 4, Anysymbol thatis encountered in yy, D the tap)e,
a entry in one of these tables: Sroﬂcwmampﬂ.orqmg st be
I mmu}.ﬁ_n.own n_..._.mmmmf_n

as an

i active, the clock pulse transitioy,
m—gov_—uomsfwa._..o.waﬂ.

nt enable

7. Every time the noﬂﬁﬁ of the register by onc.
jncremcnts the cont® : ant mi ey L | Second pass
_be ccasions when the increment micro-operation must p, i
8. There H._“ﬂvu nuﬂgcgﬁicaﬂ circuit independent of a particular Tegister
done Wi 3 e ,
g, Thiscanbe accomplished by means of half adders connected in cascad, |
Que 3.88. | Write a program loop using a pointer and a counter ¢,
clear the contents of hex locations 500 to 5FF with 0.
[ARTU 2016-17, E@
Answer _
LDA NBR / Initialize counter
CMA /  2scomplement of NBRINC
sTACTR } save -NBR to counter Get aperation P
ave ste 5 code and onvert
LDA ADR ! Save T.?:p/m.mn_.pmm _ set bits 2-4 operand to
STA PTR / Initialize pointer PTR + Mmoﬁ.“.:;ﬁ,mm_wﬁ— _
n wen 3
LOP, CLA / Clear AC 7 Search address- omh.w“u
/ Reset memory word symbol table for
STAPTRI e e : by LC
1SZPTR ' 4 Increment pointer of @Eﬂh_mw _”%n_wwmnv
1SZCTR / increment counter | and aet bits 5.16 [Stors Fioary] (5 :
BUN LOF / Branchto LOP(CTR <0} | equivalent of ﬂ_ﬂw_n
HLT / Halt when CTR =0 H_H__w_ﬂmmuh of code
NBR, HEX FF / NBR ofcleared words Set giver by L
CIR,- /  Counter r_mnﬁ
ADR, HEX 500 /  Start address 7 it ha 1 i
] 1
PTR,— { Pointer | . Assemble all parts of
Que 3.34. _ Demonstrate the process of second pass of assembler _ JMqﬂHMMMW i “.%a MMQE [Increment LC]
ven oy

using a suitable diagram. _ AKTU 2016-17, gﬁ@ | Fig. 3.34.10
LA P ]
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pseudo ins
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Hmwﬂq:ns.::m and their 3-bit opera

g, Thenon-
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10. The assemble
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on & Architec

5 LD the

o Qﬂnmnmuw...m

gn the following name

struction table

four tables :

Pseudo in
MRI table
Non-MEI table

; table
Address 5¥ mbol ,
, of the pscudo instructionta

and HEX.

refers the assc
when cneo

tains the sev

ble are the four symbolsg ORG

mbler to & subroutine that processes the
untered in the program.

en symbaols of the memory-refereng
tion code equivalent. e

ins the symbols for the 18 register-refe rence
ir 16-bit binary code equivalep

truction

I table contd
e instructions and the

hes these tables to find the symbol that i is

r searc g )
rder to determine its binary value,

vqonmmmmnn ino
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VERY [MPORTANT QUESTIONS
ry imporiant. These questions

may be asked in your SESSIONALS as well as
UNIVERSITY %ﬁﬁhﬁz

tion in the context of computer
the purpose of the various elements
p of a sample instruction

What is an instruc
organization? Explain
of an instruction with the hel
format.

Refer Q. 3.1.

Evaluate the arithmetic statement X = (A + B)*(C + D) using
ageneral register computer with three address, two address
and one address instruction format a program to evaluate

the expression.
Refer Q. 3.3.

Explain all the phases of instruction cycle.
Refer Q. 3.4.

m memory-

Write the steps in fetching a word fro
d call

Differentiate between a branch instruction an
subroutine instruction.
Refer Q. 3.5.

111 T
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Q. 6-

Ans

Q.6.
Ans

Q.7.

Q.8.

Ansl

Q.9

Q. 10.

Ans.
Q. 11.
Q.12

Ans

Q.13

Ans;

Q. 14.

Control Unit

In an instruction fopn,

word. Bit 0 to 11 ¢op at, there

are 16 bits

Ve it

for memory wo_nne._u._.rasmm..mm__a:r“ in an

instructions these bi -H—m—-.ﬂﬂ—m.uﬂw M_.EWH-.._

opcrations. Tits 1g ¢ its convey f:.m.. OFr non memory

operations such " .}m.:_.uﬁ show; the cch“.m register or I/Q

memory is accesgeq n..P?fD. LDA ete wa“” basic memary
irectly gp nn::-.“..an_ Hm—wrnfi:rn

.t.ﬂ-_. m:nm- bn—

instruction form

of a computer ﬂ...”—n_”_...me_.. block n_mmmﬂmz.. of th

be decoded und mamn”“.ﬂ:._% explain how an anccﬁpwo_ unit
wm?_.@.w..__,. ed, by this control _..:: _.ﬂn:a:i:

mstruction
ory loca tion

List and explain dify.
ere

Refer Q. 3.12. nt types of shift micro-operation
What are the di .
sy Tt nu-.m““??:» categories of micrg. .
micro-operati out by CPU 2 Explain mﬂoﬂnﬂuﬂnczw that

. 1ons giving o ch category of
Refer Q. 3.13. g one example for each. i

What is CISC ? Explain §
Refer Q. 2,15, plain its characteristics,

What is RISC ? Explain i .
Refer Q. 317, Pl8in iis various characteristics,

Give the detailed compari
Refer Q. 3.18. Eifrison hetween RISO S

Write a short note on pipelini
pipeli .
Refer Q. 3.19, e

Explain the basic conce i

E: pt of hard
control unit with neat diagrams. riwired and software
Refer Q. 3.25.

What is micro-programmed control unit 7 Give the basic
structure of micro-programmed control unit. Also discuss
the microu-instruction format and the control unit
aﬂm.mﬂmunzc.. for a typical micro-programmed controllers
using suitable diagram,

Refer (3. 3.26.

Write a short note on micro-program sequencer for control
memory.
Refer Q. 3.27.
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Q.15

.
1.

ii.

iii.
iv-

Wi
a.un.

Architeet ure 3-37B AO@-_H..EQE
|...ww

r O_.mh::nn:a: &
e the following terms :

Bricfly defin
Emauc.o_uaﬂaﬂman
___r_.:ﬂ.c.mumﬂ-.:n:s-
Micro-program

pMicro-code
Cont rol memory

Refer Q- 3.30.
Write an assembly

code :

level program for the following pg
m:ﬂ..ﬂ

SUM =0

SUM = SUM + A+B
DIF = DIF-C

SUM = SUM + DIF

Refer Q. 3.31.

Explain 4-bit incremen
Refer Q. 3.32.

ter with a necessary diagram

ng a peinter and a counter to ¢]
tar

am loop usi
ions 500 to bFF with 0.

Write a progr
{ hex locat

the contents ©

Refer Q. 3.33.

Demonstrate the process of second pass of assembler
ﬂmm.-._.ﬂ

a suitable diagrarm.
Refer @. 3.34.
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; m._n.n_.a_um.u, + Basic Concept and Hierarchy. = 2

D:au:c:w..ﬁuwiaum

- —

. bu..wi.:. Type and Em&:l— Answer .Huﬂm Questiong -
Long cstions

\.ﬂ.l_ Explain concept of memory. Describe Efﬂ.ﬁ.w
Que 4.1.

hierarchy.

Answer |

tores) program instructio
of a computer holds (8 . e
" MU?Mﬂ”_wnwﬂﬂﬂu.:u?ﬂammonf operand (manipulated or operatag
data), and calculations (ALU results).

The CPU controls the informatiaon stored in memory.

fetched, manipulated (under program control) and Written
into memory for immediate or later use.

T.ﬂ F&.ﬂ
Upg n

ta

Informationis

{or writien back)

4. Theinternal memory of a computer is also referred to as main memory,
global memory, main storage.

5. Thesecondary or auxiliary memory (also called mass storage) is Provideq

by various peripheral devices.

g

Memory hierarchy :

1 The memory hierarchy system consists o.m_ all storage p_nﬁn,mm employeq
in a computer system from the slow but high capacity auxiliary memory
to a relatively faster main memeory, to as even m:E:.on and faster cache
memory accessible to the high speed processing logic.

9. Fig.4.1.1showsthe typical memory hierarchy. All the memory devieeg
are shown in the Fig. 4.1.1.

.,
Access time . v_b_.mmm
(increasing) (increasing)

Registers

\l Cache /
\ Main memory /
\ Secondary memory /

Fig. 4.1.1. Memory hierarchy.

Computer Organization & Architeg
Ure

Memory hierarchy is uﬁv._m...ua_ inify
1. Registers : Internal e, theg, _b.ta-.m
a Cppy is used

CRstey ;
and temporary resultg. _E%H”ﬂ:w
H|

however they can be accesing ?MWNHEE Birve “S. holding varinbles
she memory ; O, ; Antly, YErY smal)
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Explain semiconductor RAM. Enlist the type, of

Que 4.3.
w.n.:.n._.mnbﬁmﬁnncn memory.

OR

Explain n—uﬁnuumn RAM and static RAM.
xp

_Eim_.. _

Semiconductor RAM:

- onductor Random Access Memory (RAM) is a ?ﬁ: of Compu,
1. Wn”ﬂ_nnnﬂ_”_.mnm which stores frequently used program :_,m_nwsnzssh _n“
,,,Mnﬁ.mwﬁc the general speed of a system.

A random access memory device mF‘,.__ém.. data items to be read or —
B W:EF_MS# the same amount of time irrespective of the physicql _cnp:o”.
of data inside the memory-

Types of semiconductor RAM are:
1. DRAM:
a. Dypamic RAM is aform of random access memory,

b. DRAM uses a capacitor to store each bit of data, and the level op
charge on each capacitor determines whether that bit ig 4 logicq)
1 or Q.

c. However these capacitors do not r.o_mwrmw.nrﬁnmc indefinitely, and
therefore the data needs to be refreshed periodically.

4 DRAM is the form of semiconductor memory that is often used in

equipment including personal computers and workstations where
it forms the main RAM for the computer.

2 SRAM:

a Static Random Access Memory is a semiconductor memory ip
which, the data does not need to be refreshed dynamically,

b. SRAM is volatile in nature.

¢. Tt consumes more power, is less dense and more expensive than
DRADM.

d. SRAM is used for cache memory.

Give the structure of commercial 8M x 8 bit DRAM chip.
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Fig. 4.5.1. 2D organization of a memory chip of size 16 x 4.

The Memory Address Register (MAR) holds the address of Lhe location
where read/write operation is executed. In Fig. 4.5.1, MAR has 4-hit.
lines.

The content of MAR is decoded by an address decoder on the chip to
activate each word line.

The cells in each column are connected to a sense/write circuit by two
bit lines. Two bit lines are complement to each other.

The sensefwrite circuits are activated by the Chip Select (CS) lines.
The sense/write circuits are connected to the data lines of the chip.
During a read operation, these circuits sense or read the information
stored in the cells selected by a word line and transmit this information
to the data lines.

Computer Organization & Architeey .
Ure

+7B (CSIT.5em, -3)

During a write Operatign
'

8. L L3 t
input information from the mr.u mmE_QfJ_.n :

iy atalj ireyj ;
.6D organization : lines and ﬂo«%n 18 receive op write
) 110 the select oq cells
MAR
Word
line
decoder
v
Column
decoder %>
X+ ﬂ =1 ..n
X =2
¢ = 2 Decode 1 out of
¥ S segments

:

b b b
Fig.45.2. m.._m,_u.iﬁ,&"”ﬂ.

In 2.5D organization there o
The content of MAR is divid

ed intg tyg
2 Parts
The number of segments § is equal to 20

X =2%drive lines are fed int
“dr o the coll prpay

one bit line eut of § liney fed inta 5 w_uu._.ﬂ,.__\ 2y number ofbits decoge
are 5b number of bit lines for a b bit w”mhwwﬂ_
5. Thus m_ww any unr..c: address in the MAR, the ”_Dmaaa...
o,:_.. o.w.wb w_.:, lines b W i the y bits omz.“ 3 .nn. _.EE deender decodes b

line is activated by using the x bits ¢ MAR
6. Thus only the b numbers of b

the waord line and & number of bit liges simultanegys]

.H_rm.zmr 2.5D organized Memory may need lesser chj M di ic, i

suffers from one drawback. With high %E#w nEEn mm.mm.ﬁuww W.omwa. :
. ailure,

..._u_n_-_ s XLe Hu. u
5 n ﬁnu::mﬂﬂ._ ﬂ_—uﬂﬂ—ﬂ i

5 £ n _—.H“L _.. an g or a m.:_wbﬁ on one F-ﬁ can
T m.ﬂmmn _..—Jmu _u.H.Hﬁ ire n—-——ﬁ _pcﬁﬁﬂmﬁ-r.ﬁ..

PART-4

ROM Memories.

H_..mﬁm i Segment

B9 B s

X and y number of bits.

e

Its in the array are accessod by enabling

=]

‘Questions-Answers

Long Answer ﬂ.w.u.vm and Medium Answer Type Questions




Ex

"Answer -
WCE :

1

plain the semi

-e.  Consequently,

zaHoJ.

xplain the types of ROM.

OR -
ducter based ROM memorics
con

what is ROM 7 E

ry is a type of monnncsgﬁmeﬁ H.ﬂno&. that
] s : r wi
The Read e _..w AM“,.WM w_._mn is cither ﬁmﬂ:ﬂm.”ﬁﬁ”cﬂw not n_.EJWm
i -volatile me i
nmmﬁ:_riﬁ He_“ﬂy also known as non vala
frequently. AL E

'ROM) =
ammable read only memory (I
Progr

rammable ROM (OTP) and can be writtey, to op

It is one-time prog _u—.._mn.wﬂ.,_. dovice called a PROM fH:m.u,.u.—:..-qu..

grammed via a
PEOBT rice uses high voltuges to permanently g
evi \#m (fuses or antifuses) within the chj

H

i  thisd
Typically, t .
i or create internal lin

a PROM can only be programmed once,

..v.m....:.n.u.
P.

bl uon...muﬂuuur.._m read only memory (EPROM) -
Erasable p

! ltraviolet light (typical]
riase rexposure to strong u_ _ ally

It can. rm.ﬁ.:mww ”w _Eﬁumcl, then rewritten with a procesy thay

B E_W“o _...,mc__:nmiﬁ_ of higher than usual voltage,

q 5

a.

agAain re

3 7 light will eventually wear cut an mﬁﬁouﬁ
b mhﬁcwﬁma_ cwﬁ wﬂ”ﬂﬂ»ﬁmﬂ:mw EPROM chips exceeds 1000 eycleg of
but the endursd

erasing and reprogramming.

F Hﬂ.aﬂﬂ—wﬂﬁ
1 m—ﬁ_.ﬂm.m.&m can C‘ﬁa.u—. Hwn_m _.__m"“__,—‘wm.aw mu —

m:nvmﬁw.?ﬂ —u_:.— H- . v._ the p

—.—._.._.m_—-_N_ W ._:-.__:..._ ﬁ.._:ﬁ,..__. nw_—:_.a.m —_r _.Hm::u to m::m.ﬂ

i 2 7pi _HV. coy ~m~|ﬁnwdr.ﬂrh—_m_.g ﬁo
;l u’._m_.ﬁwn TOSTam .:.HH .—.HHG nf.:u_ﬁm.u_...f 15 HV.—anN.— v
Hg_ m. mi m- 1

2]

prevent accidental) erasure.

o

fectively M.
and include no window, these are cffectively PRO

i ly memory
Electrically erasable programmable read only memory
(EEPROM) :

a. ~ﬂ 18 _Upw.Jm.Q 5 HH.:.— m nm.._h. rs ﬁ.n uc ture PG m..— :_.OFM.. .F_.—.n
an a sl ar se 1caon .ﬂ.—“c

] sJectrically
allows its entire contents (or selected ru:rm;,nﬂ,m_wm:“”uh o w_w
erased, then rewritten electrically, so that V

- : rer, ote.).
removed from the computer (or camera, MP3 player

Some EPROM chips arc factory-erased before they are packaged,

Coraputet TEAT 0N & Architeeyy,

Writing or DFJE_..NE__M
" bit) than reading from - o KOM iy g,
mag woz ﬂarm—cﬁo.—.ﬁ i
in both ci3/a) or Writing t Millisecongy per
RAM

v a min Nanogp
. Mask programmyi g Dsecondg
1¥:

a. Itisdoenc by the ﬂan.—_umu.—w dus

b. The procedure for fabr
fills cut the tryuth t

Dﬁ_m 4.7. | How main memeory 3, Usefy] ;
Expluin the memory address Map of Rop “ COMPuter yygpom o
an ..I.OHS_..

Answer
Maio memory is useful in compyy,, 5¥stem .
upies acentra) o, ...

2. It is able to COMMMuUnicate direc

i tly with _
memory devices through ap 7 E.onnmmam.s CPU ang with auxiliary

1. ‘The main memory oce

3. Itisrelatively lurge and fast,

Memory address map of RAM ang ROM .

1. Memory addresymapis pictorig] Tepresentat; .
space for each ¢hip in the systeq o0 of assigned addregs
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equivalent addresses for each chip. The address bus lines are listed in
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specified in Fig. 4.71. The
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n RAM and ROM is achieved through busline 10.
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Table 4.7.1 : Memory address map.
Component Hexadecimal ?n__“_—..mmm
Address us
w9 876 b 4 3 21
L ——
RAMI1 0000-007F 0 0 0 x x X X X X X
RAM2 0080-00FF 0 0 1 x x x x X X X
x
RAMS3 0100-017F 0 1 0 = x X x xX X
RAM4 0180-01FF 0 1 1 = x x x X X X
ROM | 020003FF | 1 X x x x X H_

The ¥ under the address byg fines
G- d to the address j o
nnecte 83 inputs jp .

cd n Cach n—.—m_u.

The RAM chips have 128 bytpy and ne
The ROM chip has 512 bytes 4,9 fiag
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AKTU 201516, Maghy 10

i

the nddress bus.

Available size of RAM chips = 1024 « 1
Required memory capacity = 1424 bytes
= 1024 xR

i

Number of chips required = 10248
. . 1024 1
Sa, 8 chips are needed with address line connected in paralle]

+  To provide a memory capacity of 16K b . .
. vies,
16 x 8= 128 chips y chips required are

= B chipy

Number of address line for 16 K = 14 (16 K = 214
5o, 14 lines to specify chip address,

Quec 4.9, _ A ROM chipof 1024*8 has four select inputs and operates

from a 5 volt power supply. How many pins are needed for the IC
package ? Draw a block diagram and label all input and cutput

terminals in the ROM. —E Nﬁww.—mﬁbnwu_mum_

Size of ROM Chip = 1024 x 8
Number of input = 10 pin [2'" = 1024]
Number of output = 8 pin

Number of chip select = 4 pin

Power = 2 pin

Total 24 pins are required.
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memory ?

Answer _
= Hm Uunm =

a. bm&ﬁmm"wm*muﬂnmph

Register : 64 registers 26 = 6 bits
OP code : (Total bit — Indirect bit — Address bit — Register bit)
=(32-1- 18- 6) bits = 7 bits

[T] OP [ Register [ Address |

31 30 23 17 1]
Number of bit in address inputs ; 18
t in data inputs : 32
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The primary elements having strong influence op cache desj
i. Cache size: The i e
ot e H:r_.,m are two impertant factor ; decidi i
the time ofits design. neeling tachasisant
a. Size should be small
: all enough its cost i
S e Eh so that its cost is very close to the

b. 1ze 5
wm_._.ﬂm H“,,wcﬁ ?m Ewmm” enough so that most of the memory reference
uld be available in the cache so that average access time will be

close to cache alone.

il
A COMputer i Powered
p.

ii. Block size:
Block size of cache is an important factor in cache performance.

b. rm...nnw block size could store the desired word as well as some
adjacent word also. As a result hit ratio will increase automatically.

¢. A small block size result in frequent replacement of data shortly
after it is fetched increasing the overhead in cache operation.
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Que 4.13. | How the pe

Answer: _

1. " The performance Eﬂ.n:nw._n me
a quantity called hit ratio.
2. Whenthe CPU refers to memory and finds the word in cache,
o produce a hit.
3. Ifthe word is not foun
A miss. N ;
4. Theratioof the aumber of hits divided by the total CPU refercnceg
. memory (hits plus misses) is the hit ratio.
5. The hit ratio is best measured nﬁﬁ.n?pm:rm:&. by running representagiy,
. progriams in the computer and meuasuring the number of |
misses during a given interval of time.

mory is frequently measured ip term
8 of
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Que 4.14. | What is meant by cache mapping 7 What are different
_..u‘.m._a.m of .Ewﬂﬂmnm 7 Discuss different mapping techniques with

examples.
v OR

Discuss the various types of address mapping used in cache
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Cache mapping ;

1. Cache _H._.q__u_._.u._n is the methog
are brought inlo the gaep, an el Which the ¢,

1, HE nH -
method used directly affecty 4, referenceg by ﬁn_m:mm of main me
system. < U...;.E..Em:n _.“.. Cru. 1, m mory

. ing i 2ol . appin
2. Mappingis a process tg discugy he entir ncavcxm

: Possible
N the caep ethogy for spacip,:
L. an?um E:ﬁﬁﬂ&%ﬁm e
1 teg .—Haa{

memory blocks are plageq
the cache is organized,

Types of mapping ;
1. Directmapping:
=9 The direct ma

implement. PPINE technique j Simple ang
1
6 bits 9 bits NEXpensive ta
Tag Index
00 000 32K » 12 e i
Cetal ) E 512 12
address Main memory :M-ME_ E Ot
TERE &
77 777 |AddTess = 15 bits b oene
Data = 12 hiry | 777 | Address <9
N BT Data = 12 i1
Fig, 41471
Main memary
Address Data Cache memory
00 000 5670 a——u Index Ta Data
00777 = i 000 | 00 | 5670 |
01 000 1256 . : = =
........ v
{ ol 797 | 0D 7523
01777 5391 L— 1 5 1256
67125 7432 T
- jal
. et 11 S
77777 5432 peeaseemensd 777 | 71| 5432

\Fig. 4.14.2.
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— (= {ata f .
) wants to access datd _..“.5.. memory, it lae
b ..H_:rﬂw_._m.“mwm.%...::anu field of CPU address is used to nccegy m_h_n_o.w_m.mx
ous. : _ :
M._ VEDE field of CPU address 15 compared with the tmmcﬁm_.ma ... 8
“ H._:,_np_.E word read from the cache. . i
he tag-bits of CPU address are :..wnn_:um with the b
d Hhhhr. then there isa hit and the required data word ig e _qw "
c : o
cache- } th is o miss and the p .
ro is no match, then ere 1S 5 éqiireq
o. a_..m.cﬂhwph.m stored in main MEMOTY. It is then transferred i hm_..,m
memoery to cache memory with the new tag. ai,
z Associative mupping : o
An associative miapping uses an associative memory,
. s ..
b. ‘This memory is being accessed using its contents,
. i : ill accommuodate the ¢
c. Each line of eache memmory Eh_._w Eorte :._r _aomummm -
memory) and the contents of that a m the main Eau..oﬂ....,
d  That is why this memory 15 also nm:ﬁ_._vcb_.u:n .__.r.u_a_.mmwng.
; allows cach block of main memory tg be . s
Ted

3 Set associative mapping:

a.

b.

In set associative 1t
than one pair of tag

It combines the best of the
flexible 1

That is more than one p
Jocation of cache memory.

of tag + dat

Memory (CAM). It
in the cache.

Address Data Address U_m:,.u.
14567 | 5023 14567 | 3073
1P address [ ————
ﬁﬂ“mmdw:m,._ 23473 2495 23473 iuuMMw..w.fa
56982 | 2354 56982 | 2351
———1"u5g | -
31567 | 0256 31567 | ozag
43222 | 455 ]
14566 | 7654 |
64232 | 8009 |

Associative cache memory
1984

98766 | 3142
11132 | 9823

Main memory

45614

Fig. 4.14.3.

1apping, each cache location can have more
+ data items.

direct mapping cache and the more
napping of the fully associative cache.

air of tag and data are residing
If one cache location 1s holding two
aitems, that is called 2-way set associative mappiig.

at the same
o pair
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b T I el sy
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= L 1960 | g9p bt |
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Que > _ What do you meap, by cach
¢ Memgry ¢

affect Z.._: perforinance of the compute
associative eache is used in com :?:.E‘.m.,.mﬂ..vh: eight

size 27 bytes. The line size js 1§ r_u..__u..am T Way set
Calculate the cache size ang tag _ma.m.ﬂm_.._”n there ape

.bd.uﬂnu ; _

ache memory : Ref; ’
Cac Ty er ﬂm.. -u.Hﬁ. —.....Lh.m. ?Hmmv :n:_n...n.
Cache affect the performance ag follows «
1. The CPU to work ut its maximum effie; .

‘ m eff .

other hardware must be as Fast ax HEMH_MM %_”E data transfer from the
ensure this smooth and fast transit Note nmE € purpose of 4 cache is to
to the CP1I, transfer from the hardware
As CPU speed increased ta the poj

paint wh ;
catch up, the transferring of informatiog 7 .m..._n..,.mFPE 15 0o longer able to
Ty m.ﬂm.u..n_. Co. !

To selve thisissue, a cache, which was effectively :uwa_ﬂwmm%%%m MEEF. .
it rmesiony: cc:u.w..mlaﬂm tothe PrOCessor to store immediate w“nn“”w”.m_.w
from the RAM. Since the cache runs at the same speed of the CPU, it
can rapidly provide information to the CPU at the shortest time without
any delay. : o8
Numerical :

Given, Main memory size = 2% bytes = 2% its
Line size = Block size = 16 bytes = 27 bits
Linesfset = 210

Since, 8-way set associative so, cache have 8 set

=

.




Ema,s..__.

1em =3}

No. of set = 8
—.:—.:..rm = .z..u_. _“...“—.m_“.ﬁ
=8x M_c = M_.u

Total no. o 5% No. of linca/set

No. ofsets x No. of lines fsot X Size
.Om.

Cache size =
= 8§ x 219 x 27 bits = 28 bits ling
Cache size = 8 MBytes
Tag Set BO
35
Block offset = log, (line size) = log, (27) =7 bite

No. of set = B

Physical address (PA) = 35
Tag size = PA - (Block offset + No, of sgt)
=35-(7T+8)

Tag size = 20 bit

Que 4.16. _ Consider a cache uses a direct mapping schen,
: e. The

size of
The size

id.
iii.

‘Answer

Given,

4 K bytes and word size of cache j

oy is 128 bytes. Find the followin 52 byte,

ry address (assume cach _uuAM .E.
Majp

main memory is
of cache memo
e of muin memo
has an address)

che block
location address will be translated to
Cachg

The siz
memory
Address of ca
How many memory
mmmﬂamm..._u_cnrhcnm:cn ?
d if the content of tﬂﬁnmﬂmﬂ@ i
ain

How can it he determine
mory address in cache 7 _ AKTU 2014-15, EU
. rks 1g

me

Size of main memory = 4 K bytes

Size of cache memory = 128 bytes

Word size of cache = 2 bytes
Size of main memory address :
gince, size of main memory = 4 K bytes = 21% bytes
So, the size of main memory address = 12
Address of cache block:
Since, size of cache memory = 128 bytes

Block size = word size of cache = 2 bytes

Number of lines = mwm =

na%.tina Organization & Apg),q
e __.mn_n_..._._.ﬂ.

5o, address of cache b
nek is f)
-._UH._._

gince, size of main memory - 4 0t gy
L
g
= 40y
oY = 40gg
64
2 byteg

ik
o, number of block in gy
10
and number of block in Y e,
&=

and each bloek of cacha o

6 byleg

{ 4096

v L O
30, | (54« 2)) 2 memory Jogy:
ocation 4qs
DWm’...

address’block/Tocation, ._hrn_aEﬁ_mEF .
tache

., We can .“._npau:u_.bn the co
cache using this ; Mlent

where, ; i mod o4
= particy]:
EHL.N, e,

b= line numpg, e

.nuﬁh. -ﬂ...—_u.__ Atwo way sef Hmmgmﬂ.n.
Ive

.ﬂ words. The cache
memory. The mai o Accommod g4,
;.  Formulate :: memory size i5 124 A lota] of 994
' all pertinent jnf, : K x32 8 words frq
cache memory, ormatign v m
uired g py
a4

ji. What is the size of th
e cache me
maory ?

truct the

m@uw_ﬁm._.,
i Main memory size = 128K « 32 - an
Cache size = 2048 words

Set size of 2 cache can accommodate = 20
Block size = 4 words H8/Z = 1024 words of cache
T-bit
TAG INDEX
i B-bit Z2-bjt
_HEN (7 ?mﬂ. Sm._dhm_.:_:_ mmﬁn@

Si £ = 21 = =
ize of cache memory 1024 « 207 +3M 1024 4
= L]

Que4.18. | W i isti
Que 4.18. 'hat is the distinction between spatial locali
ocality and

temporal locality 7
[ARTU 2615-16, Marks 75|




..hfu..—‘i.ﬂ.—.”. .._"

: Silo Temporal log
i tial locality ——cality
3. No. Spa fers to the Temporal locality reforg to

.

Spa .cution to : G

. . exue i I

1 tendenty _“_HM..._.xu__.. of memory H—..ﬁHM.D..—..W.m_.ﬂMNMC ons .—._..:.... H...m.___..,,.. g&”ﬂ
x e : 5 e £
::6%_. H“ “.d_:; are clustered. | usc ¥ n
locnti - |||||||.|r, % j
e : The temporal localit

' i uctions slo o= ot
e recently exceuted | 18 likely to be executeq Ugain ,, on
by to the also likely to | soon. ery

tinl locality 7€ tendency for a Processar g,

ipstructions are
he exccut ed soon,

| uspect suggests

The temporal 4Spect

cnatin ; N of
The spatid locality reference e the

inging just
that _.nmgmﬂm...p“uwhﬁhﬁr_.aw._._n._n Ernhr_qf _.s_.a.._:m:h“.&ﬂ
one :_u.:.ﬁa the cache, il is rzm:.__.:”:c.: and day, ia £ of
:__nEnJ:l_..r. several items | needed, this informayje,, ur%,ﬂ. |
wise ﬁcmp:.nm. at adjacent ram brought inte cache s._,___mw_.__.;
_“_.:___. r it o7 will :Eum_.ﬂ:. remaig untjj o i
addresses needed again, it :;

T T

L

Que 4.19. | Write short note on write through and write back Poligy
ue 4.19.

of cache memory.

Answer _

Writing

-

policy of cache memory :

Write through :

iL

b.

This is simplest technigue. .
Using this technique, all _..._._.#w u_unamﬂcpﬁ. are made r.u,HEE mermon
as well as to the cache, ensuring that :.E.E :._m._:__uuw iy .ﬁimmm valig
The main disadvantage of this ?._nw::m:m is that it Benerate
substantial memory traffic and may create a bottleneck,

Write back :

It is another technique which minimizes memory writes.
With write back, updates are made only in the cache.
; TE bit associated with the slotis
an update oceurs, an CH,D.P. E . :
H—ﬂ;ﬂﬂ %_ﬁ.___m: a block is replaced it is written back to main memory
if and only if the UPDATE bit is set.

2 LRU (Least =mnaﬂ:.< Used) .

4. Random sclection -

computer Organization & .__._.an:.nn_
Ure

d The problem With wrj
invalid an

Answer
When & main memaory Block 1,

_ d
memory blocks are oceupiey, oxie E.m_.ha b broughs ;
as block replacement, emh

The replacement algori
1. Optimalreplacemeny : % folloy .

a.  Inthis policy, replace the
future,

b.  Ifall blocks currenghy
the one which wi|] not be y

= re
c. nw:n. optimal replucement bt Uture e the longest m”.wm
o, &d in n_...wwc::..mu.

a. ' Inthis policy, replace the |

lock j
used for the longes; Lime, ¢ kin cache TEMOry that ha i

. the lpye ree
. The LRU is = eotly used (LR,

L ot s sub-optimg] based gp th,, Yempara) loeals RU block.

L MEMOry items thyt ape ocality of reference

be referenced soon thay 4 more likely to

for a longer time.

3. FIFO (First in First Oui) :

a.  Inthis policy, replace the block that has

the longest time, been in cache memory for

b.  FIFQissimplest replacement algorithm thap LRU

a.  Inthis palicy, replace g randomly

h selp
currently in cache memgry. eted block among all blocks

b, Inrandom selection,

select the blogk and dise
when necessary.

ard it to make space

Auxiliary Memories » manm:mam.u?ﬁ ___mu.mﬁmnm_m.nba and Optical

Disks, Virtual Em.iu.ﬂ.... ..._n....ana..m.ﬁﬁ Implementation.
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Long Ans

Que 4.21. _ Explain puxilinry memory.

J auxiliary memory 7

Answer _

Aunxiliary memory

Lmrqmmm..
————

Quostions-An SWers

m .Pnn_.._.é-_.,. __.Huwu.un ﬂnmmzaﬂu

—

What are the ¢
—
Huuw

wer Type ond Mediu

is a higher capacity exte rnal memory,

1.
o Itis non-velatile memory that is not accessible by the CPU be
is not accessed via the input foutput channels, » PeCaugg 4
Types of auxiliary memory §
1. Magnetic disks :
a. Adiskisna circular plate constructed of metal or of plagy
with o magnetizable material, SUc coageg
. Data are recorded on.and later retrieved from the g;
conducting coil, named the head. - 15k vig 4
c. During a read and write operation, the head is stationgy
¥ whij
&

2. Magnetic tape:

3.

4,

.

Flash memory :

the plate rotates beneath it.

onsists of the electrical, mechanical and elecy,
legtrg

A magnetic tope €
components to provide the parts and control mechanism f,
a

magnetic tape unit.
The tape itselfis astrip
medium.

Bits are recorded as magnetic spots on the tape along Geveral

tracks.
Usually, seven or nine bits are recorded simultaneous
! U_..__._. to form 5

character logether with a parity bit.
Read/write heads are mounted one in each track so that data gan
be recorded and read as sequence of characters.

o,

Nig
Ta

.)—..w.._mm.mﬁ__ﬂ coated with a magnetic n.mnoﬂ&.ﬁw

volatile computer storage device that can be

a. An electronic non-
clectrically crased and wmﬁwcmﬂmﬂnumn. and works without any
moving parts.

b. Examples of this are flash drives, memory cards and solid state
drives.

Opticaldisk:

and written by lasers.

Y

A storage medium from which data is read

Optical disks cap g,
than most portal)e a“.ﬂo my

Engtj
There are threp f e mg,
e ¢ bag ed
{read-only), __,__..OF?H ﬂ_,.___u“ E‘_u...m of n, Sugh u___“.. h_c 6 m_.rﬂg._
disks). _.__Fn:a.:_“_w.un& dis, Ppicy, 3 More
.y, SRy
: V& Vi
22. | A movin EO¢ D-Ro,
ﬂ:uh £ arm (; Cragaly) oM
ifications : 8¢ story "€ oPlical
mﬁh.ﬂ— wﬂ H—.ﬂ_ﬂ.
ZEHHE.-. c% Tracks per record; e by, th
rotation speed = 24¢¢ -...e.._“« SUrfy.,, © ?:E.q..._h
Vol -2 200

pisc
k-storage capacily 1T
¥= ﬁmmg b ..E.-:—b.ﬂ-ﬁ.

Trac
gstimate the average latog .

Answer
.—.u.__....._mn u.n_ﬂm.—.___..n.-u.— n.—..x.l.m...w = 2400 pm

As we know that average lateney - 1
T T 5 % w.o.pm_.

2400 retation in one minute g5 B
me fy
T one rotatign _ 1

_ 3 |m..lmmru
m.mmm 2400
= ..—N.m.ﬂm

Track storage capacity = 62500 bitg
d in one rotatio :
e ion head cover entire track, 5, di
3 (] _k___n n—-m.ﬂ_mh.
€r Iate

= 62500+ 2400 |

60

{(where 2400/80 is number of r 2
otations per se
] cond)
= Ea R0 bps
Que u.uu What is virtyal T
. OR

Write a short note on virtual memory _’/_

‘Answer

._. f. H.ﬂ_n._.._. ¢ r
n.; TCTOr ¥V 15 a :—mnwﬁwww ._-E.E._WWF-HH_.-W-.-D ﬂﬂ.ﬂﬂ—..-__._u..n.—-_ of an Om —.H—m_.ﬁ

uses hardware and soft
. ware to allow
ohysical , n a computer 3
Eﬂmcﬂ: .MF.E&J shortages by temporarily gEanuannmum,;a i
ceess Memory (RAM) to disk mng,wo Bt R

=




active memory |

. od using n Ry
gpoce 8 .ﬁn-.m..mm Drives (HDDs) to fory ;..uﬁ Any
virtual address in Haord s Jication and its data, s_.p_w:af
2. active :.E:o.«wE bolh the apph Load larg€r Program
in ¥ t h o 4L 8
addresses n—_._.”_,m virtual .snn..oﬁ_..uhwﬂﬂ..w allowing each one tg uwsn_q...____.“:.:v_...
.ystom ushe he spmd . : : g
5 & “.,.Mnmn”:_._m running H“_ﬂn”- and withoul having to purchase mqr,, mﬁ?rﬂh )
pr : jte memn at '8 program Lo g : ¢
it has infinite ;s o facility that .L.WWM E_p_érx:-_cﬁﬂn :Am.“___.mwm Men,,
virtual Em:.aﬂ.a?.ai without reg h R moy, Y
y in * = mochanisy T
! from jgap ory system _:”c.,_..n_a.m p.n‘_un_n main _.:......_ forr _“wm:m_ﬂ.. -
A virtoal MEPYES  ddresses into cor ROV locatiy,, M
5 il s i .
5. Cogrnm gener . i1y, while programs are being eXecut, 1€
D - s done dynamic gk 1
This 15 42
6 Thas
CPLL 1 memory schemes (; ;
Tooazs. | Expluin the following Seussing
- ¥
he: -
ﬂh.ﬁ-nmﬁhm.n d E.wnu.-ﬂuuu. ’
;  Interleave ory AKTU 2014-15,
s tiee el
jl. Associative OR
ing principle of associative memory,
pxplain the worlang

oTen]

: Interleav

ed memory :

ved memory is a design made to compensay
H 1

: i k3 . £ ﬂn_q.
b _:_Munﬂ.on_% clow speed of Dynamic Random Access .._,.Ho:_cJAc Lx.._a.w_.___Mmr
= . 1 hik ;i I,
r memory addresses evenly agpg
, by spreading memo A
9 Thisis done 2
banks. .
i y, recads and writes are ¢
r . in contiguous nﬁ..ﬁ__..._._.uu..._ N ! : : done o
% E.Em, _._an.a_.c bank in turn, .nmm...:ﬂan in higher Emshm
M.ﬁozmrtcﬁm due to reduced waiting for memory banks ¢, F,SHH

y for desired operations.

4.1, the lower order k bits of :.,_,m addregg are

read

o 2
shown in Fig. 4. . . hank i ;
4. “Mnm o select the module (Memory bank) and higher order mp,

‘ve 4 unique memory location in the memory bank that js e

ver yloc
W. the lower order k bits.
= Thus in this way consec
different memory banks. § _
. \ge secutive memory locations g
requests to access con -
MﬁMHMMm mm._._mﬂmﬁ memory banks are kept busy at any pointig

@

fime.

7. This results in faste
also results in higher overa

a whole.

utive memory locations are stored

r access to a block of data in the memoryan

1l utilization of the memory systemss |

il

D

Fig. 4241
If % bits are allotted for mr.._an.id t
B Fig. 4.24.1, there have 1o be :;ENM*_.F_MWMHH..W as gh
]

: Own §
- This ¢ I the

there are no gaps of non-existent Memory logyti, D5ures 4h,,
nis,

Associative memory :

1. Associative memory is a memory in
field of data word stored in the memg

hich locatiq

Nisga
TY rather th cessed by 5

an by any addrpgg

; . . - ¥YPe memg Faly )
te having a physically wired-in addressiny H.Nnﬂ.””.m:: additigy
wired-in logic for bil comparison. 13M alag hyg

a It can be viewed as a random access ¢

rof

3. This logic circuit enables comparison of g

©51 2 . T
the words with a specified input key. sired bit positions of al}

4. This compurison is done mﬁnﬂ_?Emo:mr_. for all the w g
rds,

5. This is also called Content Address

ahle Me mory (CAM),

_ working principle of associative memory :

.r._..._ﬂ-;.s!ru ——

4. Thus, a word stored in the associatjve

5. The read or write instruction is preceded by

1. The mask register specifies the key fjeld.

u._:Euﬁm?iﬂc?m:.é:«? ..ﬂ .
ﬁo_ﬂi, .ncﬁcﬁmmf—.rﬂrm key field of egch

3. Thesclect circuit implements tyg functions -
a. It stores the word location (s) for which mateh h

b. It reads out the word(s) in pre
position (s).

{48 pocurred,
determined order for the mateh

MEeMmory is a pair (k
Data). Any subfield of the word can be specified as H:mﬂmmﬁ Y,
. the match instruction
having the format, "

Match key, Input data

6. ; The read/write operation can next be performed on each of the

words for which match signal is genecrated.



S/AT-Sem-3)

4-20BOT

Mask register

key Muatch

i

Select

Select circuit

rpanized arrny
Eo..ﬁ“u Wﬂ_}. M colls

[ Output register |

3 ization of an associative memory,
2. Organization !
Fig. 4.24

ig nssocintive memory 7 Explain with thoe b
H i ; - - r
...._r..b_ mention the situation in which Asgg
S0

AKTU 2018.

Que 4.26.
block diagram.

T
. effective
memory can be

Answer _

lock diagram : Refer Q. 4,
s tive memory and b

Associative me

CETJ__. tive memory is elfeetively utilized when doing a large i
Associaliv -

pattern match and lookup.

Ip E,s.
*Clatiy,

utilized.

24 H.ﬁ.m_a A.IM._:w

of
Que 4.26. | What do you mean by CAM ? Explaip its majq,
ue . _

characteristics.

Answer _

1: ]
Dbbocamu_. Addressable Memory (CAM) is computer memory

. . that Operate,
like a hardware search engine for search-intensive applicationg,
ike f

CAM is capable of searching its entire contents ina single
s ¥l

=

r

nmcnuﬁ nv‘nﬁm:
It does that by pairing the SRAM-based memory with additiong) logic

comparison circuitry thatis active on every clock cycle,
< -

R

4. © The way CAM functions is almost the opposite
" Memory (RAM),

5. Data stored on CAM, can be accessed by searching
. itself, and the memory retrieves the addresses where
be found.

of Random Accesg

for the conten;
that content cap

6. Because of its parallel nature, CAM is much faster than RAM for
searching.

i nete
o major chuar Criaticy arg
This MEMOTY 18 accesaed

Th

m.—:..c:bﬂ
d n
" L qmwﬂ”_mnn”_n: by m:ainm.._“uwm:a in py |
; or i ) i,
2 This En“: ¥ Pable cmman:ﬁ an __:..aw a:onc_,.k_a:_._?.. basig i
. ﬂ—ﬁﬁr word. . ﬂaﬁﬂu-. C—.:LH -.—_..u_-.
; i - _ n
3 This __”Hp.m.u...uu.u.. v ::_...._:iv. SUitag to i an:an...omgﬁm
gy 0 Paray,,
21l must have st Seargp,
Ench ccl : OTage capan . Chey |y
4 matching its content wiyy, an cx_.w.g:_:_. 48 gy Y datg

_..,Ham_m.:. as looi . .
. NE.EWE Kl uz.ﬁ.::m f
&l A Q
Que 4-27- | Discuss the Concepty, :
emory system used in com
m

n.u.cnnﬁ:::m organization of g m
four gelements t.e., CPU regi
gecondary memory.

T anizg,;
Puterg ' Btion op a Multileyep

_.H—:_ma.aﬂ.

mﬂm—.m_ C u.%.mu.jﬂm_ﬂ COng;
Hn_-_—m -.._.._m—._.__u—.u‘. Em-m—“.w_hn Dﬁghﬂb..__u.
b HG_H_D_N.‘. and

7 tion of
J A Computer

T e e S
8¥stem. .E._Eﬂ“m_ Memories:
1. CPUregisters:

a.  The high-speed registers in Cpy arey
for instructions ang data, i

b. They usually form 5 bt
as it is pracessed. A cipaci . .mum S deta
register file and each «Mﬁm w”nMMMMM '3 bpical for 5
clock cycle that jg inafewn "ithin a single

2 Cache memory ;

a. Cache memory is Positioned
the main memaory,

b. Its capacity is e
lesser, that is th
main memory.,

It operates in three levels :

a.  Level1 (L1) cache : It is buijlt direetly

has small capacity from 8§ kbto 128 kb,

Beneral purpgge register file f,

logically between register files and

85 than main memory

: but access time is much
15 types of mMemories

are much faster than the

into the processor chip. It

W

A e T S s 2




Memg,,

1t is built on current processors on Prog
s L i =

0y
12 (L2) eact 64 kb to 16 MB. -
b. Leve . cupacity from . & ate from proce
chip. 1t has C4PT 0 Thiis cache is separate B80T chip
Level 3 (L3) n.HH.M :,w cupacity isup 1o C).
-r-..l o n..-m.- .

the _H..__....,._—J.WHT

i imary
frin or pri e
W. Mmﬂd:.._ﬂu.u.. memory

» by . .
Q 4.28. [ What do you meusn ¥ U._w_-
ue _

[ARTU 2017-18, hiay
with suitable example- g

H..—.-lm‘ﬂ!l._l@l-l-l_ rm *-.Dﬂ ._.E.A.- Mum.uﬂuu.nvu.ﬂ__wnuﬁ_n._. in E—:.ﬂ..m.— H.—Hﬂ sn

. . ...n
Locality of reference 1s 2 1

A : :
orrelated storage locations
access pattern.

s Refer (2 4.1, _._m._.«_... Unit-4,
H.-__wa:_._,.uw_.ﬂ D._..h-__. Page, Unit-4.

locality of reference ¥ E

AL va] _._.W.J

are frequently acce ssed, depending g ¢ he EmEcJ.

.Huk.—u.ﬁ-uﬂu_nwu i unh:ﬁ_mu_.ﬁ. ._._—- an H...w.--wn.n..—.—.m._.u_m nnu\uw.—n_whuu. —hwmm._._—u_u. wWe J{DE—
o e

L. -

1. Taked unt of Maln Memory, wﬂmpm:..._uu accessiblo, like an

EEE_:...& s:,_:.ur\:..a a limited amount of main memory, and ranﬁamc it j
2. Inpractics 5”, T:._.#. amount of secondary memory, 3

cheapirs urm.w mnm._._c.cm. is that scecondary memory tends (g be mc¢m~E
3. EE__._..:.E“.. m. nitude slower than primary memory.,

mﬁ%wﬂﬂﬁﬁﬁ%ﬂnr the ideal by keeping the more often used daty in Majy,
4. ¢ CAn g

. and everything else in secondary mMemory.
memoTyy _._md.._um ﬁm'ﬂn_.m._r. of _.kc.....r..-:ww, of Reference, we can b g
L : M—.ﬁwmﬂnmm will be to locations already slored
mhe Em:ﬂﬁ“vﬂmﬂuu. improving efficiency and providing a flat

ure :_.m_..
mn Majy

n )
memory, Eﬂa_.g.

M;ML&. heme is used in modern operating systems and is callgq
s sche =

emaory —.. m_ _w.ﬂ.nﬂu memaory m“._f......__..r_ users ﬁ#.._. muumv arance A.__ u
mein fe i : L =] .

. |. i ..z w—— L m.. econ u__‘ :._.U.n...‘_,
i emory .wu_.. HH.L.H-......-—..«M—H_. n——“”— ul ZINE st _
Hhh.wﬂu-n—_? m o diary me

J..m#_.EE
:E:mm

||||I|II.I|I||.I

VERY IMPORTANT @WpﬁmﬂOZm

] i . These questions
} eglions are very important
ﬁaznﬁnﬂw Nm..__ asked in your SESSIONALS as well as
UNIVERSITY EXAMINATION.

Q.1. Give the structure of commercial 8M x B bit DRAM chip.
Ang, Refer Q. 4.4.

Q.2. Write short note on organization of 2D and 2.5D memory
organization.
& Refer Q. 4.5.

z

T —————

ranization & Arch;
ater O_.rul _32:3
Qo

.l....l.-.-h.-.ll
Q- 3.

——

HHow main memory g :ler.r!!.. i-29n
the memory addrey,

gy i Eﬁfé
Refer Q. 4.7. 4P of Puter o .

A computer usog Fa.vﬂ chj
How muany ow._.—.z Dy n._n..i—_nm_:u p§.
lines be conneeted tu “nd h,

: u...gfu.a_ﬁ.
How many chips gy, Decdeg

of 16 KB ? Explain i Words J, to Provigy nnvwn.G of 1024+g »
to the address bhysg, y'

Refer Q. 4.8.

A ROM chip of 1024+g has 1,

from a 3 volt power supply, Eou. Beloa ; ¥

the IC package ? Draw 5 Eunra.“.,._uum . and 9Derates

and output termingls i, th a R
A a &

Refer Q. 4.9. Rop, belal

42 bits each. A —umhm._dq instruees It with 2=
of memory, The muu:....n:c
an operation code, 5 rogs
register and an addresg e
How many bits are there jn theo
code part and the addresg oari quw
Draw the instruction )
of bits in each part,

ation code,

re in th,
the memory 7 € data anqg ad
Refer Q. 4,10,

Discuss the various ty s of .
memory. ¥Pes of addresy MApping used in cache
Refer ). 4.14,

Consider a cache uses a direct mapgi
« i PPIng scheme. The size
Mm “sm.ﬁﬂumjeﬂ -».w 4 K bytes and word size of nmnrmamw 2
ytes. e s1ze of cache memory js 128 i ,
tollowing bytes. Find the

.ﬂu.m mmumnwﬂ-mm: memory address (assume each byte of
main memory has an address)
Address of cache hlock

How many memory location address will be translated to
cache address/block/location ?

How can it be determined if the content of specified main
memory address in cache 7

Refer Q. 4.16.

T TN




conr-sem
ve cache memory us
TR —-uca_aw

3 ot tatc.nm.::
Q.9 A -J.u Sﬂﬁ un-.n?.u oan hnaﬂ.ﬁ.ﬂ_.v&up.na a total of pagcka of
woret H:&uc-.i. The main memory sSize is —M.m:.n e fa.da.
. Hﬂuuﬂ. :_L.,.n all pertinent jnformation required tq _nr.... -
" the cache memory: R 21:2
ji. what js the size of the cac y 2
n....nh. Rofer Q- 4.17.
Q. 10. what is the .._.mm-.wﬁnnma: between spatial _E..v.—m._.
j temporal locality 7 " -
Ang Hefer Q. 4.18.
Q.11 A moving arm disc stornge device has the g
) specifications . c:oﬂmﬂ
Number of Tracks per recording surface = 20 X
n speed = 2400 revolution/minute

Disc rotatio
Track-storage €@
Estimate the average

pacity = 62500 bits
latency and data transfe, rat
ale
of ﬂ_.-mm

device.

Refer @. 4.22.

Q.12 Write a short note on virtual memory.
anz Roefer 3 4.23.

Explain the followin
needed the:
Interleaved memory
Associative memory

Ans; Refer Q. 4.24.

Q.14. What is associative memory ? Explain with th
block dingram. Also mention the m:::ﬁmo.aa.rn:u of 5
associative memory can be effective utilized " whigy

g memory schemes discusgg
g wh,
¥

Afig; Refer Q. 4.25.
What do you mean by CAM
characteristics.
Ang, Refer Q. 4.26.
What do you mean by locality of reference ?

e’ T
suitable example. Explain wigy
Ang Refer Q. 4.28.

lv ] -
? Explain itg majo,

©O©
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Part-2 :

Part-3

Part-4

Part-5

..—:b..._?.CE_._uﬂn :
Periphera] U_c_c._.nmm

VO Interfa
i varves B
. U0 Pore B 1o 54
Interrupts -
3 Inte
Hardware, _H,.,..vmhaa_.“._:...._.....:._.:._
ST B to &
9K

Interrupts ang Exceptj
1ong

Muodes of Data Transfer -

Programmed pg P B8R
i YR to 510

H_JH_MHH““HH; HH_m:Nﬂm& H.—.......v
.; 59 Rt T 8-~ [t]13 to 5 5B
O F:NH—DNU_M and puﬂn_”“m o . : ;
Sors

Sers
mw””y_w_” .uc:..E:amnmmc: 3
Sy Tonous ang .u_.mwpn..m......_.._..r_.......m..-mw .
OuEEnEnmﬂ_EF mpmﬁmu_.nn b7 53 2
mmunicatiop Interfaces |
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[PART-1]

JOutput : Peripheral Devices, 110 Interface, I/0 Pg, is

Input

B:mmﬁouw-gmin.wm

Long Answer Type and Medium Answer Type &nmﬂnmonw. :

a.ll_ Explain the term peripheral devices.’

Answer _

1. Peripheral devices are the computer devices that are connected g "
computer externally such as printer, scanner, keyhoard, mouse, ty &
device, microphone and external modem. It can be internal m:.nrvo
CD-ROMor internal modem. as
Peripheral devices can be classified according to their functions :

. Input : Input devices are the type of computer devices that are

i.
used to provide the control signals to the computer. Keyboard and
xamples of the input devices.

¥

mouse are the e
ii. Output:Output devices are ihe devices that are used to display
the results. Printer, scanner, speaker and the monitor are the

examples of the output devices.

iil. Storage : A storage device is a device that is used to store the
information such as hard-disk drive, flash drive, floppy disk and

the tape drive.
Describe /O interface. Why they are needed ?

OR
Why input-output interface is require

d ? Describe in detail.

AKTU 2015-16, Marks 16

‘Answer -
/0 interface provides amethod of transferring inform
* storage and external /O devices.

ments for an YO module can be given as: .
following tasks

ation between internal

The major Tequire
1. Processor communication : This involves the
a. Exchange of data between processor and 1/0 module-
b. Command decoding: The /O module for a disk drive Eumméom.
" the following commands from the processor : READ SEY
WRITE SECTOR, SEEK track, etc.

ater organization & Architecyyr,

. 53 X
gtatus reporting: The devige B (CSAT-Sem.-3)
u

. processor, For ex: ; 8t be

the | . ample, disk drive r”_g_m toreport its statye

4 Status reporting may alsoinvglye ¥, to
mg;mﬂ.w

Teady ot
Address recognition : Each /0 d
@

+ 1/0 module must recogn; Gevice hag  yr:
the recognize thig EESmM Aunique address ang

various errgrs,

Device ..“cuu_.nnﬁnrm:z_ns : The O modye ;
amunication such as status : e is able

- imi CPorting. to perform devico

Gontrol and timing: The TO module js o)

data belwtel the internal resources (such etogg.

external devices. .

5 Data buffering:

This is necessary as there is a speed mj
s

data transfer between processor and Sﬁm

ordinate th
S Processor, EoBM%%,Mqu

a.
match belween speed of

Ory and external devices.

pb. Data coming from the main meme
IY are sent to an [/Q
moduleina

rapid burst.

c. The data is buffered in the O module and then sent 1o

peripheral device at its rate. the
g Error detection :

a. The VYO module is able to detect e
ITo
processar. : rRcad report (héas ¢ SR
b. These errors may be mechanical ¢
. ; rrors (such as - jam 1
printer), or orm.:ﬂmm inthe bit pattern of transmitted ﬂmwhﬁaw
way of detecting such errors is by using parity bits.

Explain IO bus and IYO command.

Answer -
'O bus:

1. The I/O bus consists of data lines, address lines and control lines.
2 It ac ts as a communieation link between processor and several peripheral
devices,

3. Itcomprises of magnetic tape, magnetic disk, printer and terminal.

4. The /O bus from processor is attached to all peripheral interfaces.

VO command :

._.”._.__w.wmﬂmb address is in the address lines, at the same time, the processor

It vides a function code in control lines which s referred to 23 VO command.
15 of four types:

Control command : It is issued to activate the

. it what to do.
i, e £
. Status command : It is used to test various status conditions in the

Interface and peripheral.

ﬁ..iu&m:_._ and to inform




Bl L

Fu::ocgﬁ
R

ses the interface to reg

mmand : It causes 1 Pong |

jii. Output n ﬁ%w”.,ma?oﬂ bus into one of its registers. ¥
transferring pumand : [tis the opposite of data _a_.wﬂnﬁ. The ig

iv. Input nMHME of data from peripheral and places it in its buff,
TOCeIVES .

54B nnmh_..—,umﬂas..wv

*....ipg
.—-ﬂ.mﬁmwﬁﬂ

PART-2 | _

Interrupis : Interrupt Hardware, Types cﬂ~=“.nwﬂ=wﬁmm=h .mnﬂ..n ___FEM
. —

Questions-Answers

Long Answer Type and Medium Answer Type Questions

Que 54. _ Write a short note on interrupts.

[ AKTU 201415, @
OR _

Define interrupt. When a device interrupt occurs how does the
processor determine which device has issued the interrupt ?

Answer _

Interrupt : An interrupt is a signal sent by an IO mamwm.unn .3 the cw:
when it is ready to send information to the memory or receive information
from the memory.

Identifying the source of an interrupt : . -
Two methods are available to determine the interrupting device :
a. Polled interrupts : . :
1. Onreceiving aninterrupt request the Micro- processor will execu
a routine causing it to poll each of the devices in turn.

_ = jnterrupt
Devices have a status register containing one or more
request bits,

2

St + bit will be seb.
3, Ifadevice caused the interrupt, its interrupt flag bit wi

. » device
4. The appropriate service routine will then be selected and the
serviced. 1o of
; rices capab
5. Polling can be very inefficient if there are many devices
causing an interrupt. . pting
. Y. terri
6. This method uses only software methods to identify anin
device.
b.  Vectored interrupts :
1. Thisis the method used in modern computers. since
2.

. : ification
It is sometimes referred to as hardware identifi
additional hardware is required

Computer Organization & ?.nE?ﬁEm

Que 5.5

oCcCurs.,

When an interrupt occurs, sequence of followi

L

3. Eachvector isidentifieg by an inge
i ) rry
provides the processor yiyp the ﬂw:ﬁsﬂ from 016 255 51,9
appropriate interrupt handler. ans pf mnnaommmnn the
4.  Avector addre

5518 mﬁm_.Hu.umm_u iplyi
ave y 55:_.;.__.5_“ its vectgr numbey

- DZ six steps takes plage -
Hﬂpnu._i_.—ﬁn recognition :

a  The interrupt recognition is
interrupt request due to actiy
an internal mechanism,

recognized by

i : the Processor of gp
atlon of aninte

TTupt request lige gr
b. In this step, the Processor can det,
component made the request,

Status saving :

ermine which devige or CPUJ,

a.- The goal of this step is to make th
to the interrupted process,

b.  Therefore, the processor saves the flags and reyisters that
changed by the interra
restored after the serv

Interrupt masking ;
a  For the first fow ste

e interrupt sequence transparent

may be
Pt service routine so that they may be
ice routine is finished,

ps of the sequence, all interrupts are masked

out so that no other interrupt may be processed before the
Processor status is saved.

b The mask is then set to accept interrupts of higher priority.

Interrupt aclmowledgment :
4 At some point, the processor must acknowledge the interrupt

being serviced, so that the interrupting device becomes free to
continue its task. .

One of the ways is to have an external signal line denoted to
Interrupt acknowledge.

H:_..E._.F._u_. service routine : . .

4 Atthis point, the processor initiates the Hnmuncmﬁ mmsqn”m“a““.”_.m.
b. The address of the routine can be obtained in seve ¥S,
depending on the system architecture. ey
The simplest is found in the E:wﬁ.nﬁ.rﬁ_. Ems

Pells each device to find which one interrupted.




[nput/Outp,,
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g Restoration and return : : |
After the interTupt service routine has completed its Processing. 1
restores all the registers it has changed, m.Ma. ﬁwmrﬂq.wnmmm:w FStoreg
all the registers and flags that were saved at the initiation of thy

interrupt routine.

a.

b. Ifthisis done correctly, the processor should have the samq
" as before the interrupt was recognized.

aﬂ How system resolve the priorily of interrupt 2
) OR

Explain polling and daisy chaining it

Answer _

There are two methods of system to resolve the priority of interrupt .

Statyg

a. Polling method :

l. When interrupt requests arrive from two or more devicas
simultaneously, the processor has to decide which request shou)
be serviced first and which ene should be delayed.

2. The processor takes the decision with ﬁr.m help of interrup
priorities. It acceptsthe request having the highest priority.

3. In this case polling is used to identify the interrupting device,
priority is automatically assigned by the order in which devices
are polled.

4. Therefore, no further arrangement is required to accommodate
simultancous interrupt requests. However, the priority of any device
is usually determined by the way the device is connected to the
processor,

b. Chaining method :

1. Most common way to connect the devices is to forma daisy chain,

as shown in Fig. 5.6.1.

9. The Interrupt Request line (INTR) is common to all E.m %MHH
and the Interrupt Acknowledge line (INTA) is connected ina G
chain model.

3. In daisy chain fashion the signal is allowed to propagate s
through the devices.
est, the HZA.m

._.ﬁfnu_.:oumnvm:ouomminmmmmmcmmzm:ﬂmﬁ:vﬁ wancr [NTA liné-
line is activated and processor responds by setting M=

erially

r Organization & Enr#aaE
re

computt

'Fig. 5.6.1. Interrupt .w_mm___.m.q&a& e
) ot Bing dg

% thai

qQuires apy Bervine 1 passes the signa) ¢,

6. Ifdeviee 1 requires serviee :
identification code on the g

arrangement, the device that
has the highest priority,

Que 5.7. _ How interrupts are classified 7

5. This signal is received by geyi

the device 2 only il it re orice 1. Device
it Ec.__urm the INTA 1
n.:m. lines, .H.__ﬁ&_sm . | puts its
1s electri callye|

‘Answer

Basically the interrupts can be classifiedin (he following thy
L. Hardware and software interrupts R

a  The interrupts initiateqd by an ext
appropnate signal to the interry
nterrupt.

__25& hardware by sending an
pt pin of the CPU is called hardwars

b.  The software interr

upts are program EA_EQ.
. ; . s ions. T
Instructions are inger o

ted at desired locationina i

\ . program. While
runmn H.”n :. u.:....m_.;E. if software inlerrupt instruction is encountered
the CPU initiates an inlerrupt.

N. ¥,
Vectored and non-vectored interrupts :

4. When an interrupt signal is accepted by the CPU, and the program
wazr,& automatically branches to a specific address (called vector
address) then the interrupt is called vectored interrupt.

In non-vectored interrupts the interrupting device should supply
the address of the ISR to be executed in response to the interrupt.

3 s
Maskable and non-maskable interrupts :

& The Interrupts whose request can be either accepted or rejected
by the CPU are called maskable interrupts.

The interry pts whose request hasto be definitely accepted by the

CPUare ¢alled non-maskable interrupts.
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b‘.ﬂ Explain the difference between vectored ang
LE .n

vec tored intcerru “.ﬁ.

Explain stating examples of each,

i B
no! [ AKTU 2018-19, Marks g7
‘Answer
S.No.| * Vectored interrupt Non-vectored FH..—.:E

1. |Vectored interrupt are those
interrupt that generates the
interrupt request, identifies
itself directly to the processor.

Non-vectored interrupt o,
those in which vector addregs m
not pre-defined.

2 |Vector interrupt have fixed
memory location for transfer
of control for normal execution.

Non-vectored interrupt dg not
have fixed memory location for
transfer of control for norma)
execution,

3. |Vectored interrupt has

memory address.

Anon-vectored interrupt do not
have memory address.

4. |The vectored interrupt allows
the CPU to be able to know
what ISR to carry out in
software.

When a non-vectored interrupt
received, it jump into the
program counter to fixed
address in hardware.

Response time is low.

=

Response time is high.

6. | TRAPis avectored interrupt.

INTR is non-vectored ,n._nm.:.:v__..l_ .

Que 5.9. _ Explain the types of interrupt on the basis of timer.

Answer - _

There are following types of interrupt on this basis of timer .

1. Level-triggered :

a. A level-triggered interrupt is a class of inter
presence of an unserviced interrupt is indicate
(1), or low level (0), of the interrupt request line.

b. A device wishing to signal an interrupt drives

rupts where the
d by a highJeve

line to its 3¢t

level, and then holds it at that level until serviced-

2. Edge-triggered:

a.  Ancdge-triggered interrupt is a class of interrupts that falling ¢08°

are si

by a level transition on the interrupt line, either 2
(1to 0) or a rising edge (0 to 1).

D

i\|||\1\l\.l

ive

p. Adevice wishing to sign

and then releases the 1
¢. Ifthe pulse is too shg,
hardware may be requ

alanj
, SHOH.H_._
ine tgjy, . -Ptdriy

it _.._Emmngp M_“M p
teeteg by b e
tect the'e q

uls
ttobe ge onto the jine

ired to de olled 1
0

ge. then speciy)
a.  Some .mwmﬂmn_m use a hyby;
signaling. The hardwga

verifies that the intepy

. Upt sigp
of time. Bnal stay Activy ?amu MMH.,WE it alsg
A common use idi 4in peri
b. use of a hybrig interrupyjs 1 od
interrupt) input. S for the Ny ¢
- . B :oﬂuﬂummﬁﬁﬁm
) W%MM”MNZHMMM vm:wwm:%mmgi Major or gy
iLs,ag Imp tmentation of this & maam_amﬁavah syst
Em._:ﬁm_,._..cuz is valid by verifyin " ﬁ.:& tries tq hnkng em
period of time, & that it rep e

alhg actiye for a

Modes of Data u_.._wn..am\w.... wﬂcm_.nﬂas a1/ D

ﬂ:ﬂm—.mﬂﬂmug SWers |

.H.cnm Answer Type and Medium Angw

er Type Questions'
: :
Que 5.10, _ Write a short note on programmed L/Q .
[AKTU 2014.15, Marks 05
Diseugg the -

ro
“Perationg, Programmed I/0 method for controlling input-cutput

”ﬁnwim__,
ﬂ_-.ﬂ_m.-.n_.b..__u-.—m.ﬁ_ /0 .

L Wy
en t} : . :
e CPU i exccuting a program and executes an instruetion

Telatjn

Bto /0, it o ’ t i i

a i : 1t executes t; : ssuing & command to the
PPropriate /O module. hat instruction by isswing




’ Questions-Answers

Euccoﬁuﬁ

q=—

Issue read command 4 4
mn:._.c /O module CPU—== 1/

mﬂmﬂamwmﬂﬁm ﬂO'I.Om..C
of YO medule

Error
condition
Ready
Read word form I/O—e CPU
O module

Y

Write word
into memory

ﬂ CPU—Mem ory

Next instruction
Fig. 5.10.1. Programmed [/O.

With programmed /O, the /O module will perform the requested
action and then set the appropriate bits in the IO status register,
The I/O module takes no further action to alert the CPU.

It does not interrupt the CPU.

Thus, it is the responsibility of CP'U to periodically check the status of

the VO module until it finds that the operationis complete,

PART-4

Interrupt Initiated [/ O and Direct Memory
Aceess, [/0 Channels and Processors.

a Long Answer Type and v__..mm...ﬂh._. Answer Type Dﬂomﬂoﬂm o

Que 5.,11. | What is interrupt initiated /O ?

'

——————

Comt

“[aterrupt initiated /O i3 \,

puter Organization & Architgey,
L5

L 'k of the programmer ¢ o da
drawback | o Programmed 1 Eca__..m :.m:.w?ws&.
The CPU issues commands i e, ith rep,

2 ormal work until interpypy M the 170 Mody] oves the
E ut, the deviee predby g devige . O Proceeqg ..

5 Forinput, the Interrypgg thelp ce oM Gomp ey eds with iy,
and is ready to be retrieveg by the Uswheq BE 43 190 0f it gy

4 The actualactions to perforny n_avmﬂw%gs Process ata hag arriveq
ports, NEMOry mapping, on Whethe, the

5. Foroutput, the device deliverg aB inte

i : dats o ITUpE i
accept new data or to Lar:aﬂon_ma a m.._nnu_.“ Eithey when it i .
6 Memory-mapped and D.?_._P.nﬂﬂmr_m de essfy) n_ﬁm:.mbam eady tg
to tell the system that they i er.

3 . OR
Explain the working of DMA controller with g hel
€ he

diagrams.

P of sujtahle

. OR -
Write a short note on DMA hased data transfey

bﬁﬂu.ns-m.um. Marks 07

. ; OR
Give the block diagram of DN :

iy - diz MA controller, Wh

write control lines in a DMA controller E&Ham.”_“_".w_m -

|AKTU 201815, Marks 07

Answer
DMA ;

1L Dwma stands for “Direet Me

data from the
U_.anomam_um“ it

Memory Access” and is a method of transferring
no.:,.ﬁs»mw s RAM to another part of the computer without
using the CPU,

ata that is input or output from our computer is processed
»5ome data does not require processing, or can be processed
device.

While most ¢
by the Cpyy
by dnother

H:S} cin &
dat

=5

. ave processing time and is a more efficient way to move
a from the computer's memory to other devices.

HD G—.R@.., ﬁ.__..._”. de
to n Dy
n.r:_.rbn._

vices to use direct memory access, they mustbe assigned
A channel. Bach type of port on a computer has aset of DMA
8 that cun be assigned to each connected device.
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Fw:cﬁﬁvﬁ
—Ntpw

5 For exumple, a PC1 controller and a hard drive controller cach havg

their own set of DMA channels, i
Block diagram for DMA :

Address bus, READ! and WRITE/
Micro

H..:.onm.,..wa_.ﬂ _ Data bus ’ RAM
BUSREQ BUSACK
DMAACK
et R V40
DMAKREQ
|Fig- 512,17
Working of DMA controller :
1. Whenthe peripheral device sends a DMA request, the DMA controy
activates the BR line, informing the CPU to relinguish the Biiag er
2.

The CPU responds with its BG line, informing the DM
are disabled.

Interrupt
BG

BR

o 4 Random-aceesg

memory (RAM)

RD WR Address Data

v 11

RDY WR Address Tiats

J_ Read na:.._.o_* 4

* ﬂ Write contral
L Data bus
Address bus ___
Address
zelect
BRD WR Address Data
DMA acknowledgement
ns

RS

Direct memory e

ipheral
BR access (DMA) _m.mm.mﬂ”.m”“n
B0 controller DAA regquest
Interrupt .—

Fig. 5.12.2. DMA transfer in a computer system.
3.

acknowledge to the peripheral device.
4. The direction of transfer depends on the status of the BG line.

A .F.—.p..urﬁ. .m__.m Eﬁujmm

The DMA then puts the current value of its address register Eﬁwﬂm
address bus, initiates the RD or WR signal, and sends a

com

a. When BG =0, the Rp
" commmunicate with the inte
p. When BG =1, the rp an
controller to the rang,
write operation for the g
Wwhen the peripheral dey
word in the data bus (for
read).
¢ Thus, the DMA controls the
" address for the memory,

ata,

on

momentarily disabled.
|

idireclional rege -
Reason for .ﬂ- and write .
| control lines in o DMA controller; s bigd € contrg) lineg.

fetch (read) the data from the memaor

| Answer _

Difference between isolated 110 and

e ——J)- — .
!'8.No.

| Isolated 1/Q

IH|]T||I|-|.|I|||||I.|I|I.

.| Isolated /O yses separate

| MCTIoTY space.
_ 2, Limited ins
| | used. Those
_ ouTs,

.ﬁ_"_,..,mnzqcmmnu for isolated /O
devices are ¢alled puorts.

tructions can he
are IN, OUT, INS,

————

puter Organization & Pnnﬂﬁmﬁcqm

d Wp
M aceeg

ice reepqy
i Esa |
Write) OT rgp ....f.—b,

—_— e |

arp oyt
. Put |
5 _..:.us.u ey m.hﬂ_ha 1k
TY tg mﬂmnm? the ”.a“.u.__.uh

d op

mwﬂmm awg

EQED—J‘_. Eﬂ—u—u—ﬂ& F__.C

1l|||||||||||l|l|lll|l|l|l|
Memory mapped 10 yzes
memory from the main memory.

ANy instruction which

references to memary can he
used.

Memory mapped TO devices are
treated as meniory locations on
the memory map.

Efficient /0 uperations due Lo
Separate bug,

t—

Inefficient 10 operations due to
single bus for data and
addressing,

- | naﬁruﬂmﬂ.?mﬁr_m—.mﬂmﬂ.ﬁ size.

Smaller in size.

Uses comple

xinternal logie.

Slower guoreri—

Common interpal logic for

memory and /O devices.

WeT operations.,

Faster operations.

=]
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l"‘]—.l—mWW—M
Advantage of isolated A0 :

The devices of VO are treated in a separate domain ag no:._n__m..ma o
1. e

5-14B Hnmxuﬂ.lmﬂﬂulu:

mory. o

._H__M _,.ﬂ._.._cm 1MB address space is allowed for memory EE_EE.:EP

= I i der to maximize the VO operations (isolated) separate iy,
nor

3. are always provided to perform these operations.

3 _.En:b_..m

Disadvantage of isolated L/O :
1. The data transfer only occurs between the /0 port and the efisten,
Advantages of memory mapped /0 :

1. IL/Ointensive operationis fast.

2. The 8(}Lite library needs less RAN.

Disadvantages of memory mapped /O :

1. Ifan IO error on a memory-mapped file cannot bp i

ght by g,
application, results in a pregram crash. e

2 Performance is reduced by the use of memory-mapped 1/,

:

Que 5.14. | What do you mean by Input-Output {(L/n Processor »

Pﬂmﬂmﬁ ; _

1. I0Pis desipned to wm__bn__m the details of YO processing. Unlike th
. controller that must be set up entirely by the CPU, the 10p
and execute its own instructions.

e DA
can fetch

2. IOPinstructions are specifically designed to facilitate /0O transfers,

Central
-«+—= Processing Unit
= (CPU)
& Peripheral devices
=
Memory | = 5 9 @
unit o
=
Input-Output
. Processor i
(10P) 170 bus

Fig. 4.14.1. The block diagram of a computer with 0P,

. s T jcate with
3. The memory unit occupies central position and can communica
each processor by means of direct MEeMmory access. 5. caath
; : , ides a
4. The CPU is responsible for processing data. The IOF prov

3 FP—. o memary
for transfer of data between various peripheral devices and th
unit.

he CPU assigns n.:n_ task of jpiy: .
o Hﬁ LOP operates _:am_ﬂ.a:.._ E:mrnm the o

tnt
data from external deyiceg * the Chy ay

wﬂom._.mhn
ang EQH.CJ.Y d '

na__.uf_._.. u

Huncﬂ _..Uaﬂ on
B8 1o &Nb.ﬂ.mmfm_ﬂ

\.ﬂ mHuu—m-.m.-H :o ﬂrﬂ.ﬂ-ﬂﬂn .
que 5- S With jq, .
u_ﬂ_au

a_.___u_uc
. dwiiri Yotemg _”m_.__.n that o, ordiy
special hardware componens that b, ate g]|

al
E&m 1 m.....H___On
2. Channcls usc separate, indepeng, . ..:,_m_coﬁ_?;?:ﬁﬁm_r%m
" functioning which are calleg changgl - low

l {2 imp] . " ocessory
Channel processors are simp €, but cong g
* ALVO tasks. s suff

4 When /O transfer is complete op an errg
controller communicates witk the CPY E.w:._a
CPU about the error or the task SEuF:aun

Each channel supports one or moyg con
programs contain list of Commancs ¢
connected controllers or deviees,
Types of IO Channels ;

1. Multiplexer: The Multiplex
of slow and medium speed de
1/0 devices m:u_:ﬁm:mo:mﬁ..

2 Selector: This channel can hand]e only one 110 operatip
is used to control ope high speed device at atime

3 Block-Multiplexey : It combine
gelector channels,

clent _H.mEaQﬁo rmun .

5 mﬁmﬂmn the
an mn_.ﬂaq_._ﬁ.n. .nm..m.u.g_.

wn

ﬂﬂ_u_hmﬂm or

the n_..E.Em: devices, Channe]

tselfand for Varipug

er channe] can

: ! be connect
vices, [t is capal

edtoay
ble of aper umber

ating number of

s the features of both multiplexer and

Serial Communication : Synchronous and Asynchronous

~o Communication, Standurd Communication Interfaces,
—_— - >

Questions-Answers

_.....ubm Answer .ﬂ«.ﬂm and ”_..nm&r._u.n bﬂsmu Type Questions

._@Em,m..—ﬁ.. What do ¥You mean by serial communication ? What are

the {rape.: . L
; .,..mEmB.xm.os modes of serial communication ?

—
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:accoc:fﬂ

Answer
1. Inserial communication bits are transferred one

| e after the other o,
single communication path. Ver o

2. Serial communication is a device communication protoce)

that js
on almost every PC. nm»mnnmﬂ

3. A given transmission on a communication chanpel

k . : bet
machines can occur in several different ways, Wee

Modes of serial communication :
1. Simplex connection :

a.  Asimplex connectionis a connection in which the da

h p N ta flowe
one direction, from the transmitter to the receiver W3 in only

| DTE

‘Fig. 5.16.1, Simplex connection.

2. Half-duplex connection ; i
a. A half-duplex connection (sometimes called an
connection or semi-duplex) is a connection in which t

in one direction or the other, but not both at the sa

| DTE

ﬁ.:mnsm:u,
he data :9._.”
me time,

| DTE

[Fig. 5.16.2. Half-duplex connection,

b. With this m..ﬁ.m of connection, cach end of the connection iransmits
in turn.

3. Full-duplex connection :

a.  Afull-duplex connection is a connection in which the data flow in
both directions simultancously.

b.  This can be achieved by means of a four-wire link, with a different
pair of wires dedicated to each direction of transmission.

DTE DCTE

| bTE |—— pCTE |

Fig. 5.16.3. Full-duplex connection. :

and

Explain synchronous communication

Que 5.17.

asynchronous communication.

|

Hnawer.
e H....uu:..v:m Gﬁvaggmﬂﬂ.ﬂmc-u N

ncEEEEnmEG:.

There is @ continuous stremn of data b

synchronous communication scheme & Coming 54

s Synchronous communication ;
are communicating to each
communicatling Lo the computer,

Asynchronous communication ;

1. Inthe asynchronous COMmMunicatj

: on s "
start and stop bits, as shown in Fig cheme

' £3 .
.5.179, b character includes
Character 1 Character 2

Ch
T+.I||I I aracter 3 o
- Gap e -— haractes
A ; , ) ap TT'IT._.-PGH.TIII

Start Stop  Start Stop * + + )
bit bit  bit e St g
Fig. 818 bty hit
o b, uﬂﬂ.ﬁﬂuhc 1 i | !
2. There are some gaps between Mnm.mm._m..__ﬂ.mmw- oﬁPHmESm_aW

aracters jq

communication. the asynchronous

frame (including start,
4 Asynchronous commu
communicate

Discuss the advantages and disadvantages of
§ and asynchronous transmission.

.wn.ﬁr-.wﬁﬁ._ﬁ...m of synchronous transmission :
. m.._.,”....o_..m_.nmmn_ and thus, greater throughput.
81 m_un_wﬂmw. of synchronous transmission :
€ complex,
Hardware is more expensive,

Advan
mmsw_mm.w of asynchronous transmission :
s n_aw ¢ and does not require synchronization of both communication

T ————

R ———




i,

ST, N
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g Hardware are cheaper as clock is not required.

generated atirregular intervals.

Disadvantages of asynchronous transmission +
1. Large relative overhead, a high proportion of the transmitig
uniquely for control purpeses and thus carry no usefy) infor

Que 5.19. ‘ Differentiate among :

i.
ii.
i,
iv.

1.

Strobe control and handshaking asynchrong

modes.
Processor and 10P.
Synchronous and asynchronous transmission
Character-oriented and Bit-oriented _:.apane—m.
DMA and interrupt initiated /O techniques,

Answer _

Strobe control
modes :

and handshaking asynchronous data tryy .
Sler

[s.Ne. |

Parameter

f .Strobe control

Inpu

— POy

3. Set-upisvery fast, so well suited for applications where

Message, are _ o Synchronoug
g, e transmission

a.r:,mE \u.m\\.. Transmitter and receiverg

Matigy & _ ) are synchromized by clogk,
_ 111m.1.1 Data bits are Lransmitpgg
us daty tran, _ with synchronization of
fep 1..n|.H|cI.....W! : fate
— lll]|||l|l|l|l|lll|l|

Data transfer takes H.Hm.nm in
| v
_ blocks.
| Nentey
_ nrnﬂunncd.alﬂbnm; and Bit.q
v —
| Character-oriented
protocol -
1. | The character-oriented
_:.nncnc_ is based on the
binary code of a character

el
' - II|-|I|I|I
1. | Control line “h..ﬂm_wwr.mﬂ E”._m_m It employs mare than 2. |The c¢ode  has 128
< 5”. o time m_::t_.. control line 4, characters, of which95are | g stre N of seria]
- ____|cdgh fransfer. time each transfer graphies characters and 33 | the jpop;e 2% ¥ngth withouy
2. | Acknowledgement | Reply message is not | Reply message ;o are control characters. F..:unm_m_.“n ation of character
present. present. ll’llt’.lllnl||||,|.
- — = - Message format g .
3. | Block diagram Thostin € for character-orienied Pratocg] ;
a0 | sY | SYN | SOH [Header| s7x
wana ’
B
Frame format for bit-orien toco
4. | Timing diagram Valid rlata e R
Strobe —— :l.@ﬁﬂﬂr' Flag Address | Control | 1"formation
<w_._Hw_ 011111101 8 bits & hits mncq.ucﬂ_u.mq theck
of bits 16 bigs | 91111010
_ oo _ v. DMA and interrupt initiated 1O techniques :
8. No.
: DMA Interrupt initiated VO |
ii. Processor and 10" : 1 As initiali
= _. - _X_.._ U?:..r mitializes, CPU __OH"_.C_ executes the current
j‘.—’m. No. e ) . come idle, program, during the interrupt
f L H Processor is CPU. IOP is port of CPU processing. 2 I initiated ') Lechnique,
- : As y _ o
Handles arithmetic and logical | Ilandles only /O processing. Eu i P. e B
ey £ | fMory buses are returned to the previous program tn
asks, N to CPU and CPU starts | continue.
DMA controller is set-up by “xeculing its program.

Cru.

10T is a proce %n@

IEE—— ﬁ...mrnwgﬂﬂﬁ?{ B

B e v 0 TS

e g———TREIE T

it
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Que 5.20. | Describe the subroutine. Write a Program 5_._":.._&”. -
iy : Oy,

the block of data. AKTU 2018

lu.d.... Fﬂﬂ-.
OR ks 735

Write a note on subroutines.

Answer _

Subroutine :

ARTU 201617, Maria iz

1. A subroutine is a set of common instructions that can B2 4
program many times. sed iy )
9 A subroutine consists of a self-

contained sequence of nstryuctig,
earries out a given task. 0 thy,

3. Each time that a subroutine is used in the main part of the pro
branch is executed to the beginning of the subroutine, Bram, ,

4. After the subroutine has been executed, a branch is made back ¢
main program. ' Dihe

5. A branch can be made to the

subroutine from any part of the maig
program.

6. Because branching to a subroutine and returning to the
is such a common operation, all cemputers provide

Em.mh.— ﬂ._n-...__n._..ﬁﬁﬂ
to facilitate subroutine entry and return,

special wu.ﬂﬂ._..nze_.._m

Program :
LXIH, XX50H i Set up HL as a pointer for the source Memory
LXIT, XXT70H ; Set up DE ‘as a pointer for the destinatigy
memory

MVIB, 10H : Set up B as byte counter

NEXT : MOV AM ; Get data byte from the source memory
STAX D ; Store the data byte in destination memaory
INXH

INXD ; Get ready to transfer next byte

DCRB

JNZNEXT : Go back to get next byte if byte counter 20

HLT
f S FANE dﬂmﬁ‘ IMPORTANT QUESTIONS - i

may be asked in your SESSIONALS as well as
_. UNIVERSITY EXAMINATION.

Following questions are very important. These ﬂﬂnu:aa.._

I p—— L) 15

nwb@
SO .
2 wrile a short note on int Tibe i, detaj)
Q-= Refer @ 5.4. STupyy,
a.m. Explain the sequence thag B
QCCcurs. : rmw E_ma.m wh
;. Refer @ 5.5 N e gy,
pt

Q.4 Explain the differq
" pon-vectored mam-._.:ﬂ;. Expl .rn.:_q
Al Refer Q. 5.8. i Btaj
Q.5 write a short note

.‘Pﬁ.r_.... —.ﬁm_m.-.._.ﬂ ﬁM 5.10.

Q.6. Write a short note gn DaLA

b
awec Refer Q. 5.12. ased dag, trangge,

Q.7. What is the difference betw

mapped /O ? Explain th een -.ma;ﬂma_ Lo
of each. € rnqnhnnnnu and .“_...””Me”u_oq
ane: Refer Q. 5.13. tages

m.m.Um:mu.nu..:m:.:Enﬂnu
i. Strobe control and h
transfer modes.
fi. Processor and IQP,
fii. Synchronous and a
iv. nrmqna__m...-a-.mm..-nmm Mﬂﬂnﬁ.ﬂ“”ﬂﬂ”ﬂumﬂnﬁ.oF
v. DMA and interrupt initiated /g " rnmESna_m.
nmE Refer . 5.19. chnigues,

ﬂbnmrnrmnm asynchropgyg data

Q.9. Describe the subroutine,
block of data.

Write a program which move the
AsE Refer Q. 5.20,

©eo
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_ % P .Omﬁﬁﬁﬁﬂ
UMNIT rocess

108 Unjy

1.1. What are the v
o register 7

——

#F-.lmﬂ-.:..m i_m-.me Auﬂ m“ﬂuﬂ_ﬂm._.rvsm.—..- R——@ i
Un-..r

B ng j
Ang There are two ways of s ifyi *
3 ccif ;
register which are : o ying the binary Poiny ;
r By giving mm o fixed position, &
i By employing a floating-point representation,
HUP aﬂ?:._n ure the various facts related to bus andp
Ang Various facts related to bus and bus system 18 System o
LA .c.c,n system will multiplex k registers ofn bits E.H.M ”
n-line common bus, . @ Produce an
L The number of multiplexers needed (o COns
*KETs * iructy : 3
n, the number of bits in each register. bobus 1% equaly,
i The size of each multiplexer must be & = 1. g i
5 , Binge i
data lines. t toultipleses
1.} Give various advantages of polling method.
_—

Various advantages of polling method are -
i. The priority can be changed by altering the polling sequence storeq
in the controller.

i. Il the one module fails, entire system does not fail.

14. Discuss the basic component of register transfer logie.

Afni& Basic components of register transfer logic are @
i Registers and their functions
ii. Information
ii.. Operations
iv. Control function

1.5. What is the relation between bus width and number of bit
transferred 7

Afi& Buswidthis directly proportional to the number of bit transferred.

The wider the data bus, then greater will be the number of bits
transferred at one time.

—
N D G w0 |

unnn.n memory transfler,
-transferinvolves hag;
pmory Lrans basic g .
ﬁwﬁ“ Md.__”.l__r.au, The u....u.a.....w._ operation —._-MMMW__LO_.— like m..wnnu.p {read
pemory location to CPU. The =

TS a ¢q
. Wﬂn__n.ﬂ O by
pformation from CPU to spocif, T

of _HOH m.ﬁ.uﬁ.w
Peration ¢y content from

dnsfe
Mmory _n_amﬂab. 78 the word
pefine bus transfer,
1.7 The data transfer between varjgyg blocks
; : . fn o
Ak bus 18 called bus transfer. Common bus mwwnﬂbhmnmm Lo the t0mmon
unils. i

8 Explain control word.
1

AKTU 29
Control word is defined as a worg whose 5:16, Marks 02

Lthe various control Imm-.,.m._m. ..._._wrn._w..m_nn.ﬂ-w m_np.—n.——ﬂm._.ﬂu_..m_._w
the control sequence of an instructior, ded of the

! bits represent
of 0s and 1s.

e tontrol steps in
"8 4 unigye tombinatjoy,

19, Compare registier stack and an....__c-.u*

stack,
e
(ENo| - Register stack fltlﬁwﬁ'lll.fllli
et

Ory stack

The 15 i

-.M.:. stack js Implemented a
s andalonge and al *
| | impleme dom
collection of number of ﬂﬁ.nommﬂm““nﬁ._ tached loGh
memory words or registers. o
[E_H

’/E:mn:a CPUL
3 |The stack pointer Hem?pn.”r

The imple i el
E ; _ me

{SP) contains a ..:::wwu. in the Oﬂ.ﬁmmmwﬂrwﬁ% u_..w.mpmnw
number whose value is equal a portion of me  SasEning
Lo address of the word that is OREY, Lo s etk
currently on top of the stack.

operation.
e

1 |A stack can be placed in a
| | portion of a logical memory
_

_

|

or can be organized as g

TR

T ———
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e

|w.m
Yy —— AT .y
—yy

_L_..,.__....L

2.1. What is look ahead carry adders ?

Ang. A look ahead carry adder is a type of adder w

speed by reducing the amount of

.Dmnf _=: ’
time Tequired Prove
bits.

S
to nﬁa—._ﬂ_.:m the

nn.u....v,
22. What is arithmetic and log

Anel Arithmetic circuit :
arithmetic operations

ic circuit 2
It is a digita) cir
such as additio
Logie circuit : It is a digit
operations suchas AND, OR

23. Define following terms :
i. RTL

cuit which orfy
n, subtractiog .m.nn. BLELL ouly
al cirewit which pe

Tiorm 7 )
and NOT ¢te. oaly logie

ii, Micro-operation

-
"

RTL : Register Transfer Language (RTL)
describing the internal organization of
and precise manner. It ean al
process of digital systems. ,
ii. Micro-operation : The processor unit w.:_:., to perform a set of

operations to exceute the major __ruwj_m.w of instruction cycle these
set of operations called micro-operations.

is a convenje
digital eompute
g0 be used to facilitat

ot topl fgy
Tsin CONCise
e the desigy

24. What is the main advantage of RTL 7
| AKTU 2015-16, Marks 02

Ans tage of RTL are: ] ) ol
i ﬂ,@aﬂuﬂu ncw..-x.wmq,m as a primitive component in the digital system
i E
[ i 5 rates.
stead of flip-flops and gate - i
i __HM describes m:m information flow and ﬁ_.onn.mm_zr.fmwﬂ“”.,mn«:m
data stored in the registers in a concise and t_.r“:u_” __._,uncEr___n e
i, It _._m“uﬂ a set of expressions and statements which res
iil. S i . emis |
i ] f digital functio
iv. The presentation o
very user friendly.

smi modes in
25. What is the need of having many addressing
machine ?

e PR
R S ANTTE 1+ el
I A& E——

b,.._.ﬁr:_m:n and Logie Unit

1 of having uum.bw. addressip
i ﬁwaim—_ﬁ -Jm_h-.,.-nu_n.-. 5

?&“ 1o fo ay of :—:..Ht.d._nm_.. m.-.ﬁ., _w—.:u_mn..n._ Q._..—l.ﬂﬂ ﬁ,ﬁc_ﬂ:u_.

nmr.:_. on the ﬁEnmmm_.:m mode of the, Fmﬂqsﬁ_mﬂn:

dept Jdressing modc specifiesa ryle g, interpre;

The ﬂ&.nmm field of the instruction per,

::_w

re the o
referenced: J
mnwﬂquan?: operation angd othe
: must:nﬁ_ in a digital system ?
sim : ration and other operatin,. .
g action Ope H 1005 can be simpli .
AR "...E..”M_ system by using complement Mmethod, Fop nﬂnﬂ.”.ﬂ_ ﬁwm
n—_m.n.a.ﬁ there are two types omnaﬁ_..;m_.:m:ﬁ . noer
.q.._,..ﬁ.ﬁ omplement 0. (r— 1y complemeny
rs

- many flip-flops are needed fop 4-bit degj
2T, mﬁm _ﬂuﬂhﬁ_ representations 7 mal code and
43 . de, there are 4
) bitdecimal code, there are —_..TDD_..E used, each "
aiE __”,“n_.:hm in BCD representation, there are 16 Ev.:ﬁﬁw “M%%m bit,

point number to he

. ,
Emodeg in machipe ig dup

exXecution is
Ing or modifying
Perand is actually

T Operatinng can he

Glate the condition for floating.
H
normalized. bér i Haid
ing-point number is said to e normalj i
. A flpating-poin 3 Bl roalized if the mgs
And: MMEEE; digit of the mantissais nun-zerg, 4.
19 i.ran exponent overflow and unde
S Expanent overtlow aceurs when g Positive EXponent exceeds {he
" maximum possible exponent value,
Exponent underflow oceurs when a ne
maximum possible exponent valye, |
designed is zero.

COme

rflow oecur ?

Bative exponent exceeds the
n such cases, the number is

210, Perform the following operation

on signed n
Z's compliment method : (56)

umbers using

10+ (= Mqus.
AKTU 2017-18, Marks 02
26E m_mu 111000 {(binary form)
+ 86 = 0111000 (signed binary form)
- 27 = 011011 (hinary form)
100100 (15 complement)
= = 4l
100101 (27 complement)
-27 = 1100101 (signed binary form)
nOw,  (+56)15+(~27) = 0111000
1100101 L
@o011101
= (0011101), (signed binary number)
= _..me.__e

SIS
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3.1. Explain one, two and three addresy inst

Tuction,

One address instruction : One addre
implied accumulator (AC) register for all
ii. Two address instructi

specify eithe

85 wﬂaﬂ.ﬂﬂn
data ¢
on : In this format o
U A PTOCessor register or
Three address instruction : Thre

can use each address fields to speci
a memory operand.

ﬂmﬁ.n._. s
A pulay;,
ach addyegg field .

A MEeMOTyY wargd .
€ address instructig
fy either a processor

L1} a
ki
Om,

n ﬂcgﬂﬁm
._.-.wﬁ.—m..h.ﬂ or

.f;mvm-d.wvw-mdw-.._cﬂm—.ﬁn»mHn-ﬁpcnﬂc operation code 7
ans. Various facts related to operation code are :
i. The number of bits required for the operation code of
depends on the total number of operations available i
. The operation code must consist
distinei operations.

A0 instruetjgy,
n ._..”_.JG n..CH._u.._u..—ﬂn.'._..
of at least n bits for o given ot

33. Define the necessary factors for instruction sequencing,
. i ins o i x cing are :
Ans cessary factors for instruction scquencing _
L ﬂmuan&m a counter to caleulate the address of next instruction afier
} g ins tion is completed
=xecution of current instruc ! : _
1. M.“._. is also necessary to provide a register in the contral unit for
storing the instruction code.

34. What operations are included in micro-operations?
Ansl i -operations includes : .y m—
i ﬁ“ﬂwmﬁ—.ﬁm word of data from one CPU register to another or
. i 2 s m the
WHLCW m the arithmetic or logic operations on a.:ﬂ data fro
B e . i zEisier.
b CPU registers and store the nnm...bﬂ ina D.M..wﬁ..%wnn " gl
v a from specified memo
iii. Fetchaword _u_.,.&ug
into a CPU register.

Control Unit

the following terms : | AKTU 2016-17, Marks 02 |
(06

fi i
35- = tive nddress tion
. pffec diate instructio
I _—_H.—._H-m.- ]
iie address : Effective addressis the address of the operand
2 jive o g .
i mﬁﬂﬁmﬁb_ jon-type instruction or the target address in a branch-
ind jnstruction. ion : An immediat o il .
L diate instruction : € mode mstruction has an
. [mmE _ﬁm_m rather than an mh_m_u..omm field. The operand field containg
iL EHE.:@ h”_ operand Lo be used in conjunction with the operation
the _”_mw.._w inthe instruction,
spec .
does the processor do when an interrupt is prending ?
8. ﬂian. errupt is pending, the processor does the following :
n " .
s88 :.E.-.?..:Qm_ execution of the current program being executed and
i It sus
% cavesits context. .
i m” cets the prograim counter to the starting address of an interrupt
= wurn&mq routine.
57, Define the goal of CISC architecture.

pe woal of CISC architecture is to provide a single machine
Ani m.s..ﬁ_,mnmon for ench statcment that is written in high-level language.

36 Compare horizontal and vertical organization.
AiE

E Horizontal organization

| Long Eqn”__uﬁm.

Vertical organization _

Short formats,

l
i

Ability to express a high

I | degree of parallelism.

Limited ability to express parallel
micro-operations,

| 3 _r::m encoding of control
,information.

_P T.me?._ when higher
| operating speed is desired

Considerable encoding of the
control information,

Slower operating speed.

33. Describe the micro-program sequencing.
A&, The m._.BEo approach of micro-programmi ng is sequential exccution
cnﬁnqn.mumﬂ:n:oum. except for the branch at the end of the fetch
phase,
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3.10.
A

3.13.

3.14.

Ans

3.15.

5Q-T1n Anwﬁﬂ..ma
What is the problem with simple micro-in
The Emnqc.ﬁﬂamﬁﬂ.: requires several branch, Micrg.; n?Y
These instructions perform no useful operation ip nor.ﬂm:.sn_._:.

are needed only to determine the address ~ o,

0 pagy,
of next m;j : :
Thus, they de-tract the operating speed anac.ﬁvhﬂmn ,:._m.,...:.ﬂ;_...

g..m_w
u__.n...:unmc

List two important instruction set design issu
e,

Two important instruction set

: desipn ig

Data types : The various types of data upon ,”ﬂ.”“ﬂﬂ..a u
performed. cbcwm:a:w 4
Registers : Number of CPU registe -

rs that can
instructions and their use. be 3_.32.53 by

Define sequencer.

Sed to step g,
i St s
13

A sequencer generates the addresses 1
micro-program of a control store. It is us
of CPU for address ranges.

List the two techniques used for grouping the
HOU#
signals. Mo .‘H_

ntrg) Signg]

The two techniques used for grouping the eq
are :

Hardwired control unit
Micro-programmed control unit

List three types of control signals.

[ AKTU 2015-16, 2018-19; M

.H.—..n.mﬂnuﬂnmonnaﬁnﬂc—mmmﬂu—mbﬂd“
ALU T

Data paths .

System

arks 02

Draw the block diagram of micro-program seguencer.
[AKTU 2015-16, Marks 02]

Control Unit

Condition
codes

Micro-instruction sequencer
(starting and branch address generator

L=

_ Control Address Register (nPC)

E:E.e_ memory _

v

MIR _

!

mdn ....... ,__cms%w -

—
Control signals  Control signals
within CPU to system bus

Fig.315.1.

i

318. Write short note on pipelining process.

[AKTU 2017-18, Marks 02 |
ss& Pipelining means realizing temporal parallelism in an economical
way. In this, the problem is divided inte a series of tasks that have

to be completed one after the other. :

317, Differentiate between horizontal and vertical

[AKTU 2017-18, Marks 02|

Eﬂnqau..or..-.su::..m:m.




e
Computer Ve~
Herizontal 1 .a«.ﬂlﬂj
microprogramming Eﬂunﬂ.dh—dﬂhhﬂm
1. | Inhonzontal micro- In the casc of vertigq "
1 — ﬂnﬂﬂu«.-rm.nﬂ.ﬁn_.wﬂ.m.ao_u.m nrrrﬂﬂnuﬁ..amﬂnrm_ ﬂ.ﬁ_._.__.n....ﬁ....__ﬂ_._.u._.:ﬂﬂu EN_DF —...E...... e Tg.
| each bit of the micro- micro-program Teprese #»_.5
instruction with a specific micre-instruction why che nts
micro-operation (bit 1 1o | one or more EmnucétaﬂmMaw_ﬁ
! | represent muicro-operation 1), M5
| — — —
z A specific micro-operationis | One E._n_.a-mnw.r_.:n:sp
J | executed during a micro- | executed n—.EJ..Dﬂ sk step .vmm“.m_.m
instruction step only if the | control sequence. One o, the
corresponding bit is one. straight binary code o __...mwm.
g cach micro-operating. Specify

318 What are the difference

micro codes ?

between horizonty] and Verticy
1i

AKTU 20 18-19, Marks 5

S.No. Horizontal
micro code

ﬂ Vertical

micro code

1 In this types of code the micro
code contains the control
signal without any
intermediary.

s ————— ¥
In case of vertical microeode CVery
action is encoded in density,

5108 (CSAT:-Sem3)

S O
3 T ar ory
s @zmm_uaamv
4.1. What are the ﬂﬁﬁﬁmﬂmhﬂﬂﬂw/
azug There are three -.a::“.m ol memgry 4

i It should be fast,
i Itshould be large,
ii. It should be inexpensive.

Herizontal micro code | Vertical micro code are slower by
instruction contain a lot of | they take less space and their

INCredse.

signals and hence due to that | actionsat execution time need Lo
the number ol bits also | be decoded to a signal.

_

OO

42. Differentiate between SRAM ang DRAN.
ARTU 2018.19
B  Markg g2
[ & No. Static RAM Dynamic RAM
s )
L Static RAM contains less Dynamic RAM tontai
memory cells per unit are; memary cells as SH_UEH_W MM_MM
— . |RAMoperunitargg
2 It has less access tima hence ﬂ?ﬂﬂ_ﬂ
time i
faster memories, RAMs, e o
a Cost is more. Cost is Jess.
_— - L)

43. What do you mean b
Anz The bluwing of fusesin
Programsmin

Once

¥ programming of ROM ?

a cell, according to the truth table is called
£ of ROM. The PROMs: are one time programmable.

Programmed, the information stored is permanent.

Give the difference between PROM and EEPROM.

PROM : EEFROM

It is one-time programmable |It can be programmed more
ROM. than vnce,

44,
e

PROM destroys the entire data | It m:c,..ﬁ Eﬁﬁﬁﬁ_m erasing at _
When applied with high voltage. |the register level.
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45.
Ang

4.6.

4.7.

4.8.

b=

=

e

4.10.
Amns:

4.11.

-k — f
Why nuxiliary storage is organized in records -
Auxiliary storage is organized in records

or r__ao
time is usually much longer than the tr or blocks bee ks 7

ansfer ti me, Alse the Wg_a

What is CAM ?

AKTU 201516, 201715, 31

A Content Addressable Memory (CAM) is

] : . a cireuj
comparison and storage in a single device, Ingt ot t1at cg

Instead of g,

address and reading a word like a RAM, w PPlying ¢
> d M, we 5 f ¥in

CAM __ocr.m to see if it hos a copy and u....AH__.VMG the .n_pg mbnmnwp

matching row. s the ndey o EM

Which of L1 and L2 cache is fastor ?
| AKTU 2015-16, 2017.1g; 3

All ﬁacnommonm.wm_w on L1 cache, which is usua 1
processor and is very fasl memory and mxﬂmnm?% ocateq o the
L2 cache is slower, bigger and cheaper thun L1 nc._n:m

What is cache memory used for 7 | AKTU 2016-17, Marks 3

Cache memory is used to store frequently used data or instrygets
Cache memory is used to improve computer perform uctiops,
reducing its access time. ance by
A cache holds instructions and data that are likely to be needed f
the CPU's next operation. =l

Give the disadvantage of direct mapping.

The disadvantage of dircct mapping is that the hit ratio can drp
considerably if two or more words whose addresses have the same
index but different tags are accessed repeatedly.

Define access time, seek time and latency time.

Access time : The disk access time is the time delay between
receiving an address and the beginning of m_.::m_ data transfer.
Seek time : The scek time is the time required to move the read!
write head to the proper :.E..r.ﬂ_
Latency time : The rotational de i :
the amount of time that clapses after __U._..m head _mmm%_.mmmm
the correct track until the starting position of the 2
passes under the read/write head.

lay also known as latency time is
tioned over
ed section

tical disk.

Discuss the advantages of erasable op

o5

i, Delayed load

-+ This concept

Memory

s of E.mmmr_a.c_u:nu_ disk are:
.a_....&unh. 1 storage capacity about 650 Mbytes of data on 5.25 inch

1o ihe disadvantages of erasable optical disk.
- jeantages of erasable optical disk are :
u_....u&%%za angular velocity method, therefore lot of storage
t uses wasted in the outer tracks.

gpace M_.nnm data on magneto-optic media is slower than for
9._”1..:..,. media, since one revolution is required to erase abit and
amam_wﬂ 1is required to write back to that location.
as

hat i8 memory management unit ?

A{amory Management Unit ?.;_..Eu is the hardware component 5
mwm computer that rm_:a__mm virtual memory. Any nmn:mmﬁ.mc_. datais
cent to the MMU sw:n_.. then determines the location of the
- formation; whetherit is in RAM or on a permanent storage drive.
The MMU is usually Ho.nmpmn on vur machine’s CPU and holds a
table for matching physical memary addresses to virtual ones,

Explain the following terms :

PSW

[ AKTU 2016-17, Marks 02 |

PSW (Program Status Word) :

The collection of all status bit conditions in the CPU is sometimes
called a program status word or PSW,

The PSW is stored in a separate hardware register and contains
the status information that characterizes the state of the CPU.,

. It includes the status bits from the last ALU operation and it

mw_t._..m,.am the E_m_._ﬁ_._u_.m that are allewed to occur and whether the
CPUis operating in a supervisor or user mode.

. Delayed load ;

- Itisupto the compiler to make sure that the instruction following

%”hwm_..ﬁ__u Hm”:nﬁoa uses the data fetched from memory.

fond Emw_....wmu. cannot find a :mm__,:_ Fm?.:nﬁou to put after the

Thinied sy cw mﬂc._,.aﬁ A:.?E...E,u_..pc_: instruction.

Ealaly pm EQ,EU that is fetched from memory but has
ation, thus wasting a clock eyele.

of delaying the use of the d
l referren o Py Dy e of the data loaded from memory




o Locality of T

4.16. Wri

5 SQ-13 B (CSAT.g,

ization & Architectur E.a

Compute? Organization & ArCH 7 i|\|.|I|[JrF;ﬁf(__
ot ——— s

4.15. Wwhat do you

understand by locality of reference 2

AKTU 2018-19, Ew-.u_mw:m
F . he phenomenon ig wh:
crenice 18 a lermt for th N which,
e related storage locations arc _...¢c.c....:_:_v_ t
& MEMOory access pattern.

,”_:m
came values or Pnncﬁ_mm.

depending on th
between IRAM & ROM.

AKTU 2017-18, Mariy g

RAM E.;PU
The read only memary (RO

A random access Memory . ?:.Ep
(RAM) deviee allows data S.tn..:m semiconductor Pl
items to be read or written | that is designed to hold n_mrm.prm:w,
in almost the same amount cither permanent oy will o
of time irrespective of the | change frequently. Itis alsy known, _
physical location of data | as non-volatile memory.

inside the memory.

te the diffcrence

Types of RAM: _..H.u__ pes of ROM : T
i  Dynamic random L Programmable reag cnly
nCCess MEMory memory (FROM)
(DRAM)

Erasable PTrogrammahle
read only Memory

(EPROM)
-1

ii. Static random access | i
memory (SRAM)

©OO

ﬁ_lﬂ —W A-r.nu___..- A T e GRS

s

apg; /O devices cannot be conpegqey .
AnE for the following reasong i ted EEEU. 10 the
A variety c._, _u.ozc_.sﬁ_w wilh differen; BYstem by,
available ..UP it :.“c..__n be r,:ﬂwnﬁ_.np_ s Methods o Operari
logic within the CPU to contro] 5 rangg s;ﬂc_ss the u@.,mﬂ are
i Generally, the peripherals used iy , SW:_M hmsnmm. ¥sary
it
52, What is function of I/O interface 2
Aie Function of /O interface are
1. Input-output interface enables transfer of g
storage and external /0 devices,
2. Inorder tointerface peripherals with the CFT* 1ns
special communication links, These non_muﬁ _.____D.Ehmhmomm contain
to overcome, the difference between the nvanmran linksare ysed
as data transfer speed, mode of ape ration mHEE peripheral gueh

3ta betiween interng)

53. Compare memory and /0 bus.

5. No. Memory bus ; gt e P 0 bus =

{ Memory bus shares entire | /O bus shares only [0 address

address range.

range.

A Memory bus width is greater
than VO bus width,

IO bus width is smaller than
memory bus width,

Memory bus includes data bus,
m.n_.u”.mz = bus and control
signals to access MEemory.

—

I/O bus includes data bus,
address bus and coptrol signals
toaccess I/,

54. State the drawbacks of programmed I'0 and interrupt

driven 1/0.
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SQ-158 acmn‘a-ma
a8 Drawbacks of programmed 10 i ~
L The time that the CPU spends #mmprﬁnﬁﬂ%mwﬁﬂmﬂﬂmﬂw aﬂ?aﬂ i
a number of instructions for /O data transf, tusang mxm_n_o_"
spent on other task, P AN oftey, be F.:n_uﬁ
ii. The VO transfer rate is limited b e
can test and service a device.

-3)

¥ the speed with whig,
L]

Chy
5.5. Compare programmed I/O and i
A

nterrupt drivey T8

|8:No.| Programmedvo 1

..ﬁ-.w.ﬂ.aﬁ.n.ﬂﬁ_n drivey vo
It is implem :
hardware

1. 1t is implemented without
interrupt hardware support.

upport,

2, i It does not depend on Interrupt musy ba
interrupt status. Process interrupy &Jemﬂ.wimn to

3, It does not need initialization | 1t necds initializati >
of stack. on of stack,

ented using __Emﬂ..r__. J
M

5.46. Give comparison between L/Q

pro
and DMA transfer. Eram controlled transfe,
AT
8.No. VO program = oo |  DMA transfer
controlled transfer ~ S e A
1

Software controlled data
transfer.

’ Hardware controlled data transfer

Data transfer speed is low, H Data transfer speed is high

w. Oﬁcwmmﬂdo—cmmmﬂ#rn
transfoer.

M

i CPU is not involved in the transfer.

4. Extra hardware is not | DMA controller is required tp
required. carry-out data transfer.

54. State the characleristics of VO channel.
Ana

i An /O channel has a special-purpose processor.
ii. The UO instructions are stored in main memory.
iii. The /O program specifies the devices, prm." area of memory storage,
priority and actions to be taken for certain error conditions.

58. Explain the type of VO channels.

Ans: There are two main types of VO channels :
i. Selector channel

ii. Multiplexer channel

59. What are the modes of data transfer ?

| 2 | Datatransfer takes place in

Input/Cutput

des of data transfer are :

M med VOt Ea__...._.mgmn /O operations are the result of
u‘.—u. ﬂwo.nﬂ“nﬁcnm written in computer program,
%5

prupt-driven I/O = This mode avoids the drawbacks of
i __._“MHH_EB& 1/0 by using interrupt request.

" of memory aCCess The interface transfers data onto and
+ ﬁp..—.ﬂ.“«..un?n oemory unit .—.ﬁﬂ_u_.:m“_‘p memory bus.

.c an interrupt T

[AETU 201617, Marks 02 ]

I —— is a signal m_u._i by an VO interface to the CPU when it
1 L___.._.___u».”__q {o send information to the memory or receive information
js read. ;
grom the memOry. .
when a CPU receives anin
2 :
al program. . ;
ﬂﬂﬂ stopping it saves the state of various registers in stack,
3 ._.. hen Lhis i done CPU executes a subroutine in order to perform
4, the specific task requested by the interrupt.

terrupt signal it stops executing current

4

sl pifferentiate between synchronous and asynchronous

(ransmission. | AKTU 2016-17,

Marks 02

Synchronous serial * b.h.wﬂnrnoﬂu:m serial
communication

‘communication

Transmitter and receivers

Transmitler and receivers are not
are synchronized by cloek. | synchronized by clock.

Data bits are transmitted

Data bits are transmitted at
with synchronization of | constant rate,
clock.

Data transfer is character-
blocks. oriented.

112 Name the different types of 'O bus.

AfiE ._“,Ewwm are four types of I/O bus which are -

_. Control command i, Status command
i, Output data command

. Inputdata command

513. Why are read and write control lines in a DMA controller
bidirectional ?

| ARTU 2015-16, Marks 02

ME Read and write control lines in a DMA controller are bidirectional

20 that -

1 - .
H:.ms aBG input is 0, the CPU can communicate with the DMA
i nmm”wm through the data bus to read from or write to the DMA
“Elsters,
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5Q-171 :um.uﬁ—.ﬂ. g

I e )
2. When BG is ﬂ the .GH.G rbm relinquished the b6 & Ifrf(.w

can communicate directly with the memory by Specifet Dl th Dy,
in the address bus and activating RD or WR. YIngan 54 mafh.

5.14. What is the use of modem in synchronoy
B ¢

cation ? cd-:.__ﬂu_.r

Ane  Amodem converts digital signals into audio tone L »
over telephone lines and also converts anidii g:mm o be trang
digital signals for machine use. The modens waey Lo e
transmission have internal clocks that are L ,..GME.M_

:..wﬁ.n.a.
S¥Tich
bits are being transmitted in the communication lin

LL T
Fequency :M
5.15. Describe cycle stealing in DMA,

A&

1. In Direct Memory Access (DMA), eyele stealin

allowing I/O controllers to read or write RAM w
with the CPPLU.

B 15 4 methog
ithout FS..?JMM..
B mode in whigy,

2. DMA controllers can operate in cyele stealin
controller take over the bus for each byte of d

ata to be
and then return control to the CPU.

wﬂaﬁ?ﬁnm&

communication. | AKTU 2017-18, Marks 03
ABE

Basis for /

5.16. Write the difference between serial and Paralie)

- Serial .\ Parallel

comparison | communication - | . communication

Meaning Data flows in bi-direction, Multiplelines areuzed El__
bit by bit send dotaie.,B8bitsor 1
byte at atime __

Cost # Economical 4_ Expensive __
Bits 1 bit 8 bits or 1 byte _
transferred at _

1 clock pulse _

Speed _’ Slow

Applications

Used for long distance
communication. For

example, computer to
computer.

Short distance. For
example, computer ta _

|
printer.

OO0

-15
@?M Hz.}raﬁuozu 2014
(6 ow%ﬁmw ORGANIZATION
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Total H...__..n.....rm : 100

SECTION-A

| }:au:_: mﬁwﬁm assumptions wherever necessary.
i’y ppake S
A h. i

stions.

¢wao parts of the following _ (10 x 2=20)
any

g . P Itiplexer ? Explain how an
lexer and demu 1 ,
L atis @ Hﬂ_u”“_“ can designed using two 4 x 1 multiplexers.
gxl E:.JHMM: is out of syllabus since session 2017-18.
.H_T__.mn.ﬁn_rx
iy

b. i u_m,_m_.nrn following function using K-map and draw the
* nmmcz " cing AND, OR, NOT gatcs.

ﬁua.— B o, M= .m._:”- M. m___ mw. —._U. i H.._ Hm___ ..—.mu
Ly »

This question is out of syllabus since session 2017-18.
Fmﬂ 15

4 Add-33 and - 31 in binary using 8-bit registers, in signed
¥ y's complement and signed 2’s complement.
aig Refer ().2.15, Page 2150, Unit-2.

¢. Sh

ow step by step the multiplication process using booth’s
]
al

gorithm when (+ 15) and (— 13) numbers arec multiplied.

Assume 5 - bit registers that hold signed numbers.
tie Refer Q. 2.6, Page 2-8B, Unit-2,

-

2 Altempt any twao parts of the following ; (10x 2=20)
L What is an instruction in the context of computer
organization 7 Explain the purpose of the various elements
.w“ an mpum.,.!..nn..o: with the help of a sample instruction
rmat,

Aii Refer Q. 3.1, Page 3-2B, Unit-3.

b. Explain the following addressing modes with the helpofan
. Mﬁﬂ_u_m each :
L i

i _..__p..“_‘_””: , ii. Registerindirect

*. Tndexed _ iv. Immediate
ML Refer Q. 1.17,

|
Page 1-17H, Unit-1.
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Sal
7red Papor (g,
. 1,
: tching a word ¢
i+ o the steps 1D fe : ==
- M___._._Mua_.nu:mnm between a branch .:mnnnnzauﬁmao.q
subroutine instruction. . i nﬂw
aus Refer Q. 3.5, Page 3-5B, Unit-3.
f the following -
{ternpt any two paris o : g:
w. mawuuwum and contrast hardwired and mig (10, 2
. control units.

T a
Also lists their nnﬁpmmmﬁsaﬂm
-

any

disadvantages. 3
aiig Refer Q. 3.25, Page 3-25B, Unit-3.

b. What are the diffcrent categories of Emne?aﬂmg_...
may be carried outby CPU? Explain each ¢ i

ate
operations giving one example for each, Bory

V08 thy
xng Refer Q.3.13, Page 3-14B, Unit-3.

dHﬂEndF
¢. Write short notes on the following :
i. Microprogram sequencer for control memory,

Kiis: Refer Q. 3.27, Page 3-28B, Unit-3.

ii. RISC.

Ang Refer Q. 2.17, Page 3-178, Unit-3.

4. Attempt any two parts of the following : (10x2=9
a. What is the difference between isolated UQ and Emm. )
mapped VO ? Explain the advantages and &mﬂﬂewnnwmnonﬂ
cach.
Ans.

Refer . 5.13, Page 5-138, Unit-5.

b. Consider a cache uses a direct mapping scheme. The size of
main memory is 4K bytes and word size of cache is 2 bytes.
The size of cache memory is 128 bytes. Find the following:

i Thesize of main memory address (assume each byte of main
memory has an address)

ii. Address of cache block

iii, How many memory location address will be translated to
cache address/blockflocation ?

iv. How can it be determined if the content of specified mait
memory address in cache.

aAns. Refer Q. 4.16, Page 4-18B, Unit-4.
) .ol wh
¢ Explain the following memory schemes discussivg b
needed the :

L Interleaved memory ii. Associative memory
Ani Refer Q. 4.24, Page 4-24B, Unit-4.

computer Organization & Architect

5. Write short notes on any fay

a. InterTupt Fn M,_..ra ?__os.u.bm :
¢c. Virtual memory ) OE. arbitration
e. Programmed IO 'gani

_“G I.ﬂlﬂﬂw

£ DM Zation gf 2D and 2.5p)

“ﬂ” -—.__.._.nuanh-.—. : Refer ﬁw m_.ﬂ. Tﬂﬁﬂ rw
pb. Bus arbitration : Refer Q.

15, oy, LU,
e ﬂm-‘nﬂm.— memory : Refer . 4 5 WMm 1-7B, Unit.|
4 Organization of 2D ang 2.5D ".w.a_.wa ajp.ww. GE.ﬁ-_u.
e. Programmed IO : Refer Q.5.10.p Tl 45 p
f. DMA: Refer Q. 5.12, Page 5111 ag

age 4-5B [ it

©0©

-
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(SEM. V) ODD SEMESTER THE(,
EXAMINATION, 2015.1¢ = XY

COMPUTER ARCHITECTUR:

Time : 3 Hours

Note: Attempt all parts. All parts carry cqual - .
euch part in short. arks. Write

yﬁh{..m
(2x suwm_q
1. a. What is the main advantage of RTL 2 )
Ani Refer Q. 2.4, Page 8Q-31, Unit-2, Twa Marks Quest;
ong,
b. Define control word.

ans. Refer . 1.8, Puge 8Q-28, Unit-1, Two Marks Question
stions,
c. Give block diagram of microprogram sequencer
Ans: Refer Q. 3.15, Page SQ-TB, Unit-3, Two Marks D:E_.:,,P
ﬂ-
d Why are read and write control lines in a DM
bidirectional ? 1A controlle,

Ans. Refer Q. 5.13, Page 5Q-161, Unit-5, Two Marks Questions
e. List two important instruction set design issues,
Ans. Refer Q. 3.11, Page SQ-7B, Unit-3, Two Marks Questions,

f. Listthe two technigues used for grouping the control signaly,
Ans Refer Q. 3.13, Page 3Q-71, Unit-3, Two Marks Questions,

g Which of L1 and L2 cache is faster ?
ARE Refer Q. 4.7, Page 3Q-1118, Unit-4, Two Marks Questions.

b. What is the use of modem in synchronous communication?
Ans Refer Q. 5.14, Page SQ-17B, Unit-5, Two Marks Questions.

i. What is CAM? )

Ans Refer Q. 4.6, Page SQ-11B, Unit-4, Two Marks Questions.

j. List three types of control signals. i
Ang Refer Q. 3.14, Page SQ-78B, Unit-3, Two Marks Questions.

er O_.muumub:ou & Panm_.mo__.:_.m
ul

hnu_uﬁ

! w -Sem.3)
SECTION . g
Famit five questi
. Attempt any questions from thig cp.,:
p Discuss the advantages ung gj 4 ction (10 x 5 = 50y
daisy chaining bus arbitration sch. Atages of Polling and
55 Refer Q. 1.6, Page 1-7B, Unit.1. €mes,

B mlan% n—ﬁﬁﬂenﬁm ?:c_s.mﬂn termsg .
;. Micro o-ﬁﬂn—.mc_.—_ 4
ii. Micro instruction

jii. Micro program

jv. Micro code

y. Control memory

ae Refer Q. 3.30, Page 3-31B, Unir.g.

4 What do you mean by Ca
characteristics.

gng Refer Q. 4.26, Page 4-26B, Unit.4,

M 2 Explain

its major

6. Explain various iypes of Processor gr izat
: an
ais: Hefer Q. 1.16, Page 1-17B, Unpit.1 S Eslien.

mevuﬂsﬁrmman:n.ﬁmn:nﬁnr , .
_ eccurs, akes place when an interrupt
ass Refer Q. 5.5, Page 5-6H, Unii-5,

7. Acomputer uses RAM chips of 102

i. How many chips are needed and

4*1 caparity.
lines be connected to provide

bow should their address

AnE Refer Q. 4.8, Page 4-11B, Unit-4,

8 A ROM chip of 1024*8 has four select inputs and cperates
from a 5 volt power supply,

How many pins are needed for
the IC puckage ? Draw a block diagram and label all input
and output terminals in the ROM.

AME Refer Q. 4.9, Page 4-11B, Unit-4.
8. 1. ETHP are the differences between hardwired and
s microprogrammed control unit 7
% Refer . 3.25, Page 3-25B, Unit-3.
: What is RISC ? Explain its various characteristics.
Refer . 3.17, Pape 3-17B, Unit-3.
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SECTION.C

Note: Attempt any two questions from this section
10. i. What is the distinction betweeq spat; 5,
temporal locality ? lal 1

caljy 3
Ansl Refer Q. 4.18, Page 4-19B, Unit.4.

Y Rng
ii. Show the multiplication process s
when the following numbers are q:_:“nm... Booty,

i1 alg, .
lipl p Ho
An& Refer Q. 2.8, Page 2-9B, Unit-2, Plied : (L 13 duﬂ.—“—_.um_ﬂ
I
11. Why input output interface is reg
Ank

1uired ? Dogorn .
Refer Q. 5.2, Page 5-2B, Unit-5. Cseribe in n_.o:_:

12. Differentiate among:
i. Strobe control and handshakin
transfer modes.
il. Processorand 10P.
Synchronous and asynchronous tr
. Character-oriente
v,

- ADE

4 #mwsnrwcbccm dat
ity

y b ansmission,
4 d and Bit-oriented Protocols.
DMA and interrupt initiated 11O techniques,

Refer Q. 5.19, Page 5-18B, Unit-5.

OO

5P7B (CSAT-Sem-3)
B.Tech,
M. V) ODD SEME mﬂmwm THE
nm—w EHZ?%HOZ » 20 16-17 ik
COMPUTER ARCHITECTURE
—_—
a\pﬂ\r\\ Total Marks : 100

SECTION- A

Attempt all questions

. N (2x 10 =
Nole? Define following terms : 20
_.. RTL il. Micro-operation
: pefer @. 2.3, Page SQ-3B, Unit-2, Two Marks Questions,

Refer Q. 3.12, Page 5Q-7B, Unit-3, Two Marks Questions,

And-

2. Define sequencer.
Ang

3

Explain one, two and three address instruction.
i Reler . 3.1, Page 8Q-5D, Unit-3, Two Marks Questions.,

4. Define the following terms :
i Effective address ii. Immediate instruction
atig Refer Q. 3.5, Page 8Q-6B, Unit-3, Two Marks Questions,

Explain the following terms :
i PSW ii. Delayedload
Refer @. 4.14, Page SQ—12B, Unit-4, Two Marks Questions.

SIMD <. MIMD

5

i
Ani

6 Differentiate SIMID and MIMD.
No.
1

It stands for Single
Instruction Stream,
Multiple Data Stream.

It stands for Multiple Instruction !
Stream, Multiple Data Stream. |

2 |In this, a parallel | In this, we have N processors,
7 computer consists of N | streams of instructions and NV streams

FES_ Processors. of data.

7. What are the modes of data transfer ? :
ASE Refer Q. 5.9, Page SQ-15B, Unit-5, Two Marks Questions.

% What is an interrupt 7

-
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v 1-9 Hﬂﬂﬂf—ﬂ .ﬁu b. H.c. —..-H_.mm mﬁ.Ml-..__.m.m.w. Gaﬂrm. ..—....d;.wﬁv ?MEWW ﬁu._.—m..qu.w
Ong,

9, Ummn..b-.mm__ﬁ.u.um .ca___.ﬁcnnmu.:nr-.c:c:uﬂﬂm a5¥nch,
transmission. Ung,

i LT
ani Refer Q. 5.11, Page S5Q-16B, Unit-5, Two Markg Quests 8
._.Gs.w_
10. What is cache memory used for 7
Ang Refer Q. 4.8, Page 5Q-11B, Unit-4, Two Marks ﬂzmmﬂ_a?
8.
SECTION-B
Note: Attempt any five questions: (10

1. Show the contents of the registers E, A, Q, 5C ¢ x.m_um.:
process of multiplication of tweo binary 5__.-5__“_:55“ the
(multiplicand) and 10101 (multiplier). The si Cry :._:
included. BTG are not

Ang Refer . 2.7, Page 2-88, Unit-2.

2. Inaninstruction format, there are 16 bits in g NS trges:
word, Bit 0to 1l convey the address of the memory _H.._R_.on
for memory related instructions. For neg Eeaﬁ__an
instructions thesc bils convey various -.m._mpm_.oqmn.:ﬂ..q
operations. Bits 12 to 14 show the various bagie i

operations such as ADD, ANI}, LDA etc. Bit 15 mrc“p_.._wm“.”ﬂhwe
memory is accessed directly or indirectly, For Slich e
instruction format draw block diagram of the control .._”W..”
of a computer and briefly explain how an instruction s.p

: il
be decoded and executed, by this control unit, __
Ans Refer Q. 3.7, Page 3-7B, Unit-3.

3. Write an assembly level program for the following
F—mﬁﬂnm.n_ﬂcn—ﬂ C
SUM= 0
SUM=SUM+A+B
DIF = DIF-C
SUM = SUM + DIF
Ang: Refer Q. 3.31, Page 3-32B, Unit-3.

4, Explain microprogram sequencer for a control memory
using a suitable block diagram.
Ans: Refer Q. 3.27, Page 3-28B, Unit-3.

2 1sC.
5. Give the detailed comparison between RISC and C
Ans. Refer Q. 3.18, Page 3-17B, Unit-3.

. Attempl any two questions .

Not Explain the Booth's jg

. flowchart, Givean examp
algorithm.

ti
o Refer Q. 2.3, Page 24p, Unit-g. aﬂ._._.m-nw Booth

rith
le 1 In

p A How main memory js useful ;
the memory address map of Wputey 0
Refor Q 4.7, Puge 4-98, Unig ¢, "0 ROy "™ ? Explain

r a block dia

g, Draw al Jdiagram of 4

3 the basic building blockg H_Hﬂﬂnmim CPy
_wa..u.“..:...p_#ﬁau. ﬂﬁ_mﬁmmm and dgy, et
register, control unit ete,, angd nom.;._.ﬂ.u. mnm_unnzo
arrangement can worlk 3k 3 e Scrihe how Soel un
properly to memory, input/ o Mputer, ; n

u_u.o .

a Win

8 Program an:nm“_
1

feo
utput Onected
ane Refer Q. 1.1, Page 1-2B, Unit.], i
Describe the subroutine, Write
block of data. @ Program whiep, move the

Refer Q. 5.20, Page 5-208, Unijt.5.

b.
Ans

4. Explain the operation of three stat

its use in design of common byg, ¢ bus baffers and show

ans:. Refer Q. 1.8, Page 1-9B, Unit-1.

5.
AR

6.
And

Explain 4-bit incrementer with o necessary dia
Refer Q. 3.32, Pape 3-32R, Unit-3. grim.

ﬂlpm_:u..cnﬂmﬁ__oov using a pointer and

s aco

the contents of hex locations 500 to 5FF ﬂ..wv_._-...u.ﬁnﬂ toclear
Refer Q. 3.35, Page 3-33B, Unit-3.

Umﬁ.o:w:.snm the process of second pass of assembler using
a suitable diagram.

Refer Q. 3.34, Page 3-33B, Unit-3.

Explain :

Vector processing

Yeclor operations

Explain how matrix multiplication is carried out on a
computer supporting vector computalions.

This question is out of syllabus since session 2015-19.

Explain Flynn’s classification of computers.
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10.

-

11.

Ans

15.

Axs,

op (€SI

B W

8Dy Gaum,

stion is out of syllabus since sessiop 201814 1y

.H_H.—mm .ﬁ.—.:u
dressing mode is significant for peg,
explain different types of addrey,
Page 1-22B, Unit-1.

How ad
List and

Refer Q. 1.20,
Wwhat is a memory stack 7 Explain itg p
gubroutinecs with the help of neat diagy
Refer Q. 1.13, Page 1-14B, Unit-1.

Tring
i Mg
nE mogqnty;

ole jp
ams,

m
What is stack ? Give the organization oid
with all necessary clements and explain f
push and pop operations.

Refer Q. 1.12, Page 1-13B, Unit-1.

CRiste, ot

he y ek

Orking :

Write a note on subroutines.
Refer Q. 5.20, Page 5-20B, Unit-5.

Draw the block diagram of control unit of
Explain in detail with control timing dingramsg

Refer Q. 2.20, Page 2-19B, Unit-2.

List and explain different types of shift micro-operatiy,
Refer Q. 3,12, Page 3-128, Unit-3.

©eO

Able COmpute,

#...w_.. -

r Qﬂhmb..-nﬂﬂn._: & }HnEﬁonnEw.m

SP-lig (g
SAT.Sem.

(SEM. 11D ODD SEMEg

EXAMINATION, wwm THEORy

COMPUTER ORgG bz_mwmw .
rime : 3 HOVEZ Max. Marpe

Note:

1.
a

ARE

b.

1, Attempt all Sections, If require
guitably..

SECTION- &

Attempt all questions in brief,
Draw .-.—u.-w circuit AH—.HWNHE of : —.—mﬁl—.—_w—u.
This question is out of syllabus since sessign 201819

ﬁm x _u_HHh—..-

Write the difference between RAM & ROML
Refer Q. 4.16, Page SQ-13B, Unit-4, Two Marks Questions

Write short note on pipelining process.
Refer Q. 3.16, Page SQ-8B, Unit-3, Two Marks Questions,

Write the difference between serial and parallel
commumnication,

Refer Q. 5.16, Page SQ-178, Unit-5, Two Marks Questions.

Perform the following operation on signed numbers using
2's compliment method : (56),, + (-27) .
Refer Q. 2.10, Page SQ-4B, Unit-2, Two Marks Questions.

Write speed up performance laws.
Speed up performance laws are as follow :
Amdahl’s law : According to Amdahl’s law, if the fraction of
computation that cannot be divided into concurrent tasksis, fand
bo overhead occurs when the computation is divided E.bnenn::m__uﬂ
parts, the time to perform the computation with 2 proccssors i3
Even by, _
R, +(L=Pf/n
Gustafson's law : This law states that
Problem can be efficiently parallelized, the
Will no longer be a bottleneck if the number
nthe problem is scaled-up sufficiently-

any gufficiently _mwhmm
mmanmnaa oﬁﬁmjaﬂu
E.ﬁE,EHm_ gperations
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5. Sun and Ni's law : This law is a genery
and Gustafson's law. This model maxim;

anpauw..._nn & Architecture
tet

8p4
lization of JB(CsT.
. zes tha _?:#FE.
and memory capacity. Use of f_:.,p .,f
Chy
g. Dilferentiate between Tcumnoﬂan_
microprogramming. % ang Yo
aus. Refer Q 3,17, Page SQ-81, Unit-3, Twg Mayy by,
e $logg 5
SECTION-B ; % —
—H—
2, Attempt any three of the following - .
a. What is programmable logic device? Li 7 A 1
.3 - Wﬂ. ' 3 X
to program PLD. Explain any one tech Voarioyy »@...r.m.» 2, 8
ang ChRiGue with ooy o T T
: A
1. PLDs are semiconductor devices that — H____u,.a_ - g — |
. p o * Progray e
required logic device, Amed g gy ]
. airee bbb - 2in
z. Enh.ﬁrn of the n.udm_”:,emmr.. Qﬂﬂn.ﬂgﬂngprﬂ.;w the — \3 —e——
m?".n,mﬂ purpose logic devices like logic gates E...hrnn. ¥ have Thlaey
HE:f._..EE.m in many semicustom applications, 0 Uters gy |
3.1t nc.,.mw_".,.pm cmamﬁum of }..ZC and OR gates, which can bo !
to realize required loggic function, ﬂ_.amdm.._.a:&
4. The process of entering the information in
to thes T B
aAs Programming. hese devices iy Y- |.LﬂM|f
5. Basically, users can program these devices o
! s or 1C
order to implement the Boolean functions based on aﬂmﬁﬂmn&: in Fig. 2.
. . LTe ey i
Various technigues to program YLD are - ! H
) b.i. Draw theblock diagram for a small
1. Programmable Read Only Memory (PRON) ,.,-r How floating pointwhbers are ENM”M,.HMM“MMJN based CPU,
2. Programmable Logiec Array (PLA)Y also give IEEE 754 standard 32-hit floating ?—“W”—W.“”M”
3. Programmable Array Logic (1'AL) - format.
i PALIis a programmable logic device that has Programmakis B Refer Q. 1.15, Page 1-16B, Unit-1,
AND array & fixed OR array. ii. Floating point number : Refer Q. 2,16, Page 2-16B; Unit.2.
ii. The advantage of PALis that we can generate only the requred
product terms of Boolean function instead of generating all ¢. Draw the data path of sequential n-bit binary divider. Give
the min terms by using programmable AND gates, - ”._.ﬂe be,n_.H—....aw.n:.....-ﬂﬂ n—_e.-mmn.ﬂ algorithm for unsigned integers.
ii. The block diagram of PAL is shownin Fig. 1. u:”“.__“_—aﬁhhﬂ”ﬂumu__nsu:run for unsigned integer with a
¥ Az Datapath of sequential n-bit bin: 2y P
Programmable | "] Frxed Refer Q. 2.13, Page 2131 :C:w__...m._.ﬂm.a.. divider
- OR ALD . Algorithm f pring. divist
Airig b Outputs or non-restoring division ;
inputs Array . _ Refer Q. 2.11, Page 22128, Unit.2.
Ex 1 Fig: 1. 4 What is micro programmed control unit 7 Give the basie
i’ 2 . § 1ons used for 1Be structure of micro programmed control unit. Also discuss
Full adder using PAL : Therc are two functions e s e b PR b ieniinr
implementation of full adder :
|
et

R
A




MWG_H__.__-MQ Tﬂ
14 . . Der
sr anization for a typical micrg pro : ¢ Organization & Architecty,
of g uitable diagram, By compute e "
usiE 3 26, Page 3-26B, Unit-3, gy | RO T
.. What do you mean by locality of referene,, o _ 3 E:w#ﬂ 1) _
suitable example. i ¢ wuv_m.ﬁ _ b : tile (X1 =y, _
anx Refer Q 4.28, Page » Unit-4, Ny | § sy |
SECTION.C 6. THENX -y _
| =Xy
7 ELSEYy._vy_
a2, Attempt any one part of the w::o...._w:mn _ & ENDIF Y-x ”
a. Differentiate between RISC & Cg¢ baseq .. = (1, i . *
Ans: Refer D ..wu_.m.H mubmm nwlu.._._.m__ C_.J:.l"w. HH:G-.GE —n._____ 10. OCJH..—H:_.H.M _
: PR T by | T o =] ,
b. Explain booths multiplication g] — y v Fig. 3. Euclids ajpqr
ang Refer Q. 2.3, Page 2—4B, Unit.2, Sorithm n _nm_.ﬁ_. 4 The algorithm shown in Fig. Mou—”wﬁﬂ_.? _
statements inlines 1,2,5, 7, ang 19, ¢ d3ta manipulyiqy {
4. Attempt any one part of the "‘.a:céw:n : g. There are two conditional tests jp lines 3 ang 4 r
&, Draw the data H:“._nr of 2’ compliment muliin: 3_,:" _ _ Input X npu Yy
Robertson multiplication algorithm fo, H,E.E.. E,..E_“_ S A |
fractions. Also illustrate the algorith 2's Compy;. ¢ ;.

. m far o I
fraction by a suitable example, or 2y 3525“”“
Refer Q. 2.5, Page 2-7B, Unit-2.

Describe sequential Arithmetic & Logic Un;
proper diagram., gle Unit (ary) Usin
_

Refer Q. 2.1, Page 2-2B, Unit-2. Loud X _rﬂ,qﬂﬁw MHMHM.

Clome — | Clear X Qm Clear ¥
Attempt any one part of the following : (Tx1eg Qm
Give the structure of commercial 8M x 8 bit DRAN | |

Explain the working of DMA controller with help of suitable
diagrams.

Refer Q. 5.12, Page 5-11B, Unit-5.

Attempt any one part of the following : (7x1=D
What is hardwired control ? List various design Eﬁr&m.
for hardwired control. Discuss in detail using diagram 2]
one of the method for designing GCD processor. il

ans; Hardwired control and design methods : Refer @ 3%
Page 3-23B, Unit-3.

Anis
b.
ADgE
5.
a.
An& Refer Q. 4.4, Page 4—4B, Unit-4.
b.
Htu..lcm
G,
a.

Out
F5M based design of GCD processor: hs Fig. 4. Datapaths of GCD processor. o
1. First write Eno&%ﬁ.& for calculation of GCD, after thatdataF? 6. We can conclude that the data path ﬂ@ﬁﬂﬂ%:ﬂw%ﬂm.sa_
and control unit is designed for GCD processor. o are manusll . m,_wm mn_c_. variable X, m.& GEE Ww <H”_w.~m i .
2. Inthis model, beth the FSM and the data path circuits m._ H::w, mm_n_m..mﬂ.m MMNH mw.zw hw.mw HH.E for the input of mﬁw wﬂmwwwﬂ !
constructed as separate units. ther inap enclositd because for each register, we need to initially r_ﬁw n.u, Hw.,m .
3. The FSM and the data path are nomncﬁmu toge number, and subsequently load it with theresult
unit using the control and status signals.
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g. The two control signals, In_X and In_Y, g,
sources are to be loaded into the registers

10. The Lwo control signals, load_X and loagq Y.
respective register. LS

b. How pipeline performance can be Teasureg
a space time diagram for visnalizing the o .w.-umm
for a four stage pipeline. Pipeling
#Ang Pipeline performance : Refer
Space time graph :

Cugg o,
bep Ui

Q. 3.21, Page 3-211 1
+ ::'

. g
E:_”_E,

.M.

o

Space u.u_.__. : the j*" subtask in the jth task

- 1 2

Ty | Ty (T,
1 E 3 4

Ty |Ta | Ta | Ty

.H,Mu T, .._...Nu. ...—...u..a .H..h..u, o

1 b a 44 f
T _H._. J_..__. _.H.__. 1—-. saa

Time
{eycleg)
Fig. 5.

7. Attempt any one part of the following :
u. Discuss the various types of address mapping us
memory.
Ani: Refer Q). 4.14, Pape 4-148B, Unit-4.

(7 x 1= )
PanmH— n...b..ﬂ’n

b. A moving arm disc storage device has the following
specifications :
Number of Tracks per recording surface = 200
Disc rotation speed = 2400 revolution/minute
Track-storage capacity = 62500 bits
Estimate the average latency and data transfer rate of this
device.

Ang Refer Q. 4.22, Pape 4-23B, Unit-4.

©Oe

= 1.-.1.....‘_.,.._"“.-..__._/_.._. A
T bt (45

¥

B~ E»
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pD SEMESTER THEORY

M- o KAMINATION, 2018-19

'ER ORGANIZATION &

Max. Marks ;: 70

1l Sections. Ifrequire any missing data; then choose

. ta 4

AttemP

suitably-
SECTION - A

in brief. (Z2x7=14)

tand by loeality of reference ?
13B. Unit-4, Two Marks Questions.

tions
t all ques
mp ou u.HH_.nu.ﬂH..-..__

4.15, Page SQ-
{he following architecture is/are not suitable for

sSIMD 7

realizing hitecture is not suitable for realizing SIMD.

a..cn..:mcuﬁ_mdﬂ are
difference between RAM and DRAM ?

4 isthe
el Page SQ-10B, Unit-4, Twa Marks Questions.

Refer Q- 4.2,

What are the difference between horizontal and vertical

micro codes ? )
Refer Q. 3.18, Page 5Q-9B, Unit-3, Two Marks Questions.

Describe cycle stealing in DMA.
Refer . 5.15, Page 8Q-171, Unit-5, Two Marks Questions.

List three types of control signals.
Refer Q. 3.14, Page SQ-7B, Unit-3, Two Marks Questions,

Define the role of MIMD in computer architecture.

The role of MIMD is to provide an environment for the computer

processors to operates on programs which have their own
mstruction and data.

SECTION-B

uate th ; - (Tx3=21)
Agenerd] ¢.E.:.r..=mﬁ-n statement X = (4 + B)*(C + D) using
register computer with three address, two address

AL
w ..”HH.:E any three of the followi ng:




mm.—_.—..mnﬂ._.....!_

__Yapg y ot
. r ) .
: N O..mmﬂﬁm:os & Arch
dont address instruction format 4 Progran, t "1y, no_n_uﬁ?u Hecturg
an LaslOn. U g mpt any one
expresst (2 V) . Attemp Part of ¢
_””ME Q. 3.3, Page 348, Unit-3. Vag, “. praw the flowehart o MM@E
u?.Hrun i —Hﬁ.ﬂm m_—u-..-_r_f« the -H.-ﬂ.—.ﬂm = Y ﬁ—.
i . Yo
. 1&—.?..—.:.. ».—Mm M“”hvm-ﬂﬂ process(gf 00001 111 .Dw 0o ﬁ_mﬂﬂmﬂm-ﬂp for (=7 x _“.-.—m...w.,"»nm:a.“n h_..””—pbp for -H_EZ_S. x] =7
H —u.ﬂmﬁ- - .—. 1 2.6 Yoy " Ce i H =
&..EN o 14, Page 2-15B, Unit-2, g ans: Refer Q- 2.9, Page 2-9B, Uni;.o i :.Eng__w.ﬂ.sn.
ans: Refer S50 ) p. Write short notes op, ’ 00thg
. A two way set nssociative cache Memory . Amdahl's law D .
" ‘words. The cache can accommodate toty) grgec® blag, x6% . Pelining
memory. The main memory size is 128 K . ufmf,oun o ;. Refer Q. 1{D), Page SQ-11B Solveq
. ; ; 5 » Soly,
i m.c..EEnS all pertinent information —.aﬁih& t oy, ii. Refer Q.3.19, Page 318 GE_...M Paper 01714
the cache memory. 0 ¢y A ; ) ' )
3 . . _ Attempt any one part
ii. What1s _.r_.r. mﬂ.m 9f cachs Tosmaory ? E_..En “. What is a Emowcwwc%nnhwmh__:ai:m“
ans; Refer Q. 4.17, Page 4-191, Unit-4, explain the working of Ewwwn:ﬁmsnmu T With ) (Tx1 =7
. ’ 3 ro ok 4:
A What is associative memory ? Explain Ans. Refer Q. 3.27, Page 3-28B, Unit-3, &ag mma:o:am_..nﬁw_.ﬂ_.r
block diagram. Also mention the mwuﬁa—u.ﬂrm rﬁu b. Draw aflowchart ?-.mn&:nwnn
associative q:.w:..cﬂ% can be effective 4 S.—W,w”ma: % .sr.m? binary numbers where :aﬂﬂ.._e“nr_...wn::m Wofixeq o, -
ang: Refer Q. 4.25, Page 4-26B, Unit-4. th complement presentation, Mumbers 4, signol &
Ans: Refer Q. 2.21, Page wlmo—w.. Cﬂ_m?m &ned 71,
e. A compuler uses a memory unit with 25 ‘ :
) . 3 6K w 6. Attempt any one part of t} .
cach. A binary -.:w?:w:aﬂ code is storeq mhﬂrammz: a. Givetheblockdiagram %Wwﬁs JE]
memory. The instruction has fouy parts; E..h.s.u.g Wory o and write control lines in Ugnanﬂg:mﬂ ,ﬂ.r.qE.M_.._. x1=7
operation code, a register code part tqo WCirect by sgx. Refel 2. Pave 5 2 DMA contropep 1) e the reag
register and an address part, © Specific oy, onM N & ‘_ '8¢ 5-11B, Unit-5. ..?&Hnmonm:_
i. How many bits are there in the operat; xplain all the phases of jng i
code part and the address part .wm. el nona.gnznia Ang: Refer Q. 3.4, Page 3-4B, .C:F-M.-.ﬂﬁuou cyele,
D e ot oty | T L SO ot
h . . - ; i e Dasic concept 5 - o
iii. How many bits are there in the data and address inpy); unit with neat mmﬂrqnnnw'm.cwvmwﬂf.dm and mamﬂmh Mﬁﬂﬂhﬁ
the memory ? ik Aus Refer Q. 3.25, Page 3-958, Unip.s
Ans: Refer Q. 4.10, Page 4-12B, Unit-4, b ||H|||4|||mil[|||.|||. :
3
SECTION-C 7~
3. Attempt any one part of the following ! (Ta1=7 Tflumli[.llluJ
a. Write short notes on : X
i. Instruction pipeline /
il. DMA based data transfer
Ansl X X
i. Refer Q. 3.20, Page 3-21B, Unit-3. For the follow;
N . i Ing reservati :
i. Refer Q. 5.12, Page 5-11B, Unit-5. = MM_.M:_.L:“ the set of the ﬂh%hhmw_“-m_.m»mﬂﬁom and collision
: veclaretd it Clor, )
: . tored and non-y L Draw g ginge a:
b. u.muunv_ﬁ:— the .w—ﬂ.n.ncﬂom dwmﬁinmﬁ ﬁwn gl Py _.m_. wﬁb.F diagram, showing all possible initial sequences
interrupt. Explain stating exampies ©8) without a collision in the pipeline.
Ans. Refer Q. 5.8, Page 5-8B, Unit-b. :




vill.

. le Cycles (50 )
m.-._ﬂwﬁ—% cycles among simple cycleg
MAL (Minimum Average Latency)
What is the minimum allowed constg

Maximum throughput

e C¥elog o
Throughput if the minimum constant ¢y o
18 ug

; ed,
The forbidden latencies are 3,4, and 5(5) ”

and S5 : 4), so that the collision veetop is m,. WM : uwmw.c
H...m_.::mmw.s_m latencies are 1 and 2, x = .:._c.c ....._r 184 g
State diagram can be obtained run:.mn.-n_wmmnr cd, Ery t,
1*t shilt 2ad shiry .....m._.:_m—. as m,o:
shifted bit 01110 Shifted i Oy,
c, 11100 c. 001y,
new value 11110 few vains 111g4
1-shift from 2" shift 2.shite £, 1y
shifted bit u1111 shifteq .c._nzb 2nd shity
O.n 11100 AHM GSH
new value 11111 new valns 1
9.shift from 1% shift ity
shifted bit 00111
C, 11100
new value 11111

11100

00—

Fig. 2.

. The simple cyeles are (2), (6), (1, 6) and (2, 6.
iv. The greedy cyeles are (2) and (1, 6).

v, According to the lowest greedy cycle’s average latency, the MAL
(Minimum Average Latency) is 2.

vi. Minimum allowed constant cvele is 2.

vii, The maximum throughput is

1 _1 _g5ie,50%
MAL 2

. - i
viii. The minimum constant cycle is 2, so that the maximum throughpst

does not change, only 50%.

COG

e

=

1. Attempt all questions in brief
a. Define the term computer

. archj

ARE Computer architecture referg to ﬂﬂ”bn?am. (2x 10299,
are visible to a ProgTammer g, :.Emmmn Attribyge, ke
impact on the logical execution gf 5 Emzzg.mﬂfw zﬂwﬂms that

e OBram, Y22 dirgey

; b. Draw the basic Hﬂ_ﬁﬂ:ﬁ.n—b._ units of

AR Refer HM. 1.2, H...mﬂ..... _.I_Wu.w. ._.rqn._u.n.u.. a OOE_U._..-E

¢. Perform the2's complement subtr

(101011) from larger number ( action of s
: 11 alle
xags (111001) —(101011) 1001). *Rumber
Step 1: T's complement of 10

: 0=
Step 2 : 2's complement of 10] I=0101¢g

+1

l|l||||l||.|l
0io1p;
5 complement ohtaigeq
1110091
. +01010}
Carry = [{oo1110
The sum producea carry because i
carry and write the rema
(11100 L -(101011) =

Step 3: Adding minuend and 2
inStep 3,

e inuend > subtrahend, i

ining bits, S ficard

001110

_ d What is the role of

Ans; Role of multiplexe
streamn.

multiplexer and decoder ?
T'15 to combine multiple inputs into asingle data

Role of decoder is to translate a code inte a set of control signals.
& Write the differences between RISC and CISC.




-Um ....—....Hnm.ﬂ _H_.J.JU. 5 n—f._. 4
setf N EF:E;

3.18, Page 3—-17B, Unit-3.
anm Hefer Q.

£ What are the types of Ewono..sunu.sn:a:z o
RIS Following types of microinstructions b A

Allay), 2
F—..__m !

i Vertical/ horizental

ii. Packed/ unpacked .
4i. Hard/soft microprogramming
iv. Direct/indirect encoding

Avajy

g. What is SRAM and DRAM ?
ang Refer Q. 4.3, Page 4—4B, Unit-4,

h. What is the difference between 2D
) organization 7
—

S.No.|2D memory organizations #
1. /Hﬂ 2D organization, /

hardware is hixed,

2. 2D organization requires
more number of gates.

atio
number of Eates nre
3. Error correction is not In 2V2 py o1
possible in the 2D RAn

; ) correction is
organizalion.

i. What is YO control method ? Z

Zns Usually E".nncﬁ_”onmmmcn controls the process of d
between the microprocessor and the vnu.__wqumﬁﬂﬂ Lty
sometimes peripherals also controls the datsg Lranst loweye;,
such time /O control methods are used. The /0 “reD

: cont
are employed when the peripheral is capable of tp _.,mwwp.m..g&
data at higher or slower speed than the processor LERRE

j. What is bus arbitration ?
nEs Refer Q. 1.5, Page 1-7TB, Unit-1.

SECTION-B

2. Atternpt any three of the following : (10 x 3=30)

a. Convert the following arithmetic expressions from infixto
reverse polish notation
i A*B+C*D + E'F
ii. A* (B + C*CD + EVF*(G + H)
R

ml &p.f.m + O*ﬁ.w + .ﬂ*m
PM.* + C*D + E*F

i
I ——— Y %Hﬁmm..mwmz

y +& & SEES

3

Hu‘"u.n..‘.._.n._.

)
+
=

R.":

=

-
L
il
=
[
+

utting value

<
2 o
)

*

+Z+
+_.Hm.._¥+*

¥ + BF * +
ubw_NOU...+mm.4+

Wonon o
BEAR

-__m+n*GC+m:ma:.ﬁ+Ig
o Wm cume D + E in the bracket then expression becomes

A*B+CT D+ E)N/F*(G+H)
A*B+C*DE+H/FZ G+ H)

p|..—..|u
A*B+C*T,1/F*{G+ H)
A[B+ ﬁw._;_ /IF*(G+H
A*B+T)/F*(G+H)
A*BT, /F*(G+ H)
m.-.
A*T/F*(G+H)
A*T/F*GH +
r|m..|.
A*T,/F*T,
A*TF/*T,
,Iq.ﬂL
A*Te*T,
AT*T
% i
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T,=GH+

Ty =T
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1.

.H.mi.H.A
LT*

—
Ty

T,
on putting value of T,
=TT, *

=AT . * GH + * '
=AT, F/*GH +*

=ABT,+ FI+*GH +~*

=ABCT "+ F/*GH ++

=ABCDE +*y F/GH + *

=ABCDE +*F/GH + *

Design a 4-bit carry look
operation with an example,
Refer Q. 2.2, Page 2-2B, Unit-2,

ahead adder and ©Xplaiy, ;
ity

U-.bﬂ:pmnﬂmﬂﬂn:mmﬁmﬁnouﬂ: instructio
explain. 1 eyele ang
Give a note on subroutine.

Let consider the instruction eycle for instruction STAY rp
This instruction stores the contents of A register in EmEoJ_‘. whege
address is specified by register pair (BC or DE),

It requires the following machine cyeles :

Opcode fetch : Program counter places the memory address on
low order and high order address bus. This machine cycle is
required for reading the opcode of STAX rp{e.g, 0211 for STAXE)
into the mieroprocessor and decode it.

Memory write : Higher order address is obtained from higher
order register and lower address is obtained from lower order
register of the specified register pair. The contents of ;m,
accumulator are stored into the addressed memory location. M&E
memory write machine cycle is required for E-.:Em_,.rmm_wpm m.“M
the microprocessor (A register) to the addressed memory locd

e A H‘.J.r

High order i
memory address

]
oS m_%é_ =0
1 ]

1
I
I
L
1
1
1
1

Fig. 1.
ii Refer Q. 5.20, Page 5-20B, Unit.5.

d. What do you mean by virtual memory 7 Iy ;
helps in implementing virtual EmEﬂH._w_.uﬁnzﬂ how pagiag

Virtual memory : Refer Q, 4.23, Page 4-93B Unit-4

Paging helps in implementing virtual EchQ».u :

1. Virtual memory space is divided into equal siza pages. .

2. Main memory space is divided into equal size page frames each
frame can hold any page from virtual memory.

3. J.ﬁ..ma CPU wants to access page, it first looks into main memory.
If it is found in main memory then it is called Hit and page is
transfer from main memory to CPT, i

1. If CPU needs page that is not present in main memory then it is
called as page fault, The page has to be loaded from virtual memory
to main memory,

5. There are different page replacement schemes such as FIFO,

—.\mca _.L—u_c ete.

During Page replacement, if the old page has been modified in the

main memory, then it needs to be first copied into the ,_._1_.“_

Memory and then replaced. CPU keeps track of such %.__m“ﬂ_

Pages by maintaining dirty bit for each page. When pageis ﬁws

N main memory dirly bit is set then this dirty page first cop!

Vittual memory and then replaced.
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7. Pages are loaded into main memory only when ran. . K
CPU, then it is called demand paging. Thus _Ennmﬂ.r:c:&: b
after page faults, are _ama&.__.c.r{

nly
e. What is DMA ? Describe how DMA is used ¢

from peripherals. o :.m.uwwwﬂ 4
ang Refer Q. 5.12, Page 5-11B, Unit-5_ ta

SECTION-C

3. Attempt any one part of the following :
a. Describe in detail the different kinds of adq (1o .
with an example. ressing HE_E
ang Refer Q. 1.17, Page 1-178, Unit-1. 2
b. Discuss stack organization.
details :
i. Register stack
ii. Memory stack

Explain the mo——oﬂmuw .
in

i Refer @. 1.12, Page 1-13B, Unit-1.
ii. Refer Q. 1.13, Page 1-14B, Unit-1.

4, Attempt any one part of the following ; (10

a. Represent the following decimal number in IEEE mh. pm )
floating-point format in a single precision method w%m urd
representation method : “bit)

i. (65.175),

il. (-307.1875),,

i. (65.176),, ,
Step 1 : Convert the decimal number in binary format
Integer format :

2165

(65);=(1000001),

Fractional format :
0.175x2=035= 1)
035 x2=07 =0
07Tx2=14 =1 g

CAd el ~ (0,0010110),
0Bx2-16 =1 (0.176),,= ¢
0Ex2=12 = 1
02x2=04 =0

et

T !.%augﬂnﬁhﬁﬁ_ﬁﬂwwﬁﬁmﬂyl AAERER ple (R _......

4 & Architecture =L R R

. ati0
o2

|
H‘._,_.a. me__qm:n _ (1000001.0010110), .

: ) ber.
aalize the num
ﬁ%ﬁzcﬁm_u:e ~1.000001001 x2°
; ptin e flon oint in single proecision :
w%%cw»mvnnwmaﬁ g the floating point in singl Iul
mnmuum_. en Humﬂuwuﬂ—..-
m._uﬂ a mu_c -W =0
E= 6
A = 0000010010110
‘o3 =127
. recision format
gias of singlePL_ 197+ B
=127+6
~ {138)5

— {1011101),
o gingle tﬁm&mma: format
L

Zcu,__n.mu. % M
: & b8 bits#-|+——23 bits —
%ccocscﬁE............o_

Fig. 2.

i mcﬂbwqmv 10
gtep 1 : Conver
Integer format

307 '
ETE) I

5

t the decimal number in binary format

—
%)

\

-3
1]

\

L]
(= <]

(307),, = (100110011),

-FFF

A N ]
-
=)

= ==

=}

Fractional format :
0.1875 x 2=0.3750 =
03750 x 2 =0.750 =
0.750x2=1.5 =
06=x2=1.0 =
(0.1875),, = (0.0011),
(307.1875), , = (100110011.0011),
. Iwoq<u.mqm_n._ =—100110011.001 Hu

tep 2 : Normalize the number

~100110011.001 = - 1.00110011001 x 2

Lol o ==

Step 3+ Re . _
P3:Representing the number in single precision.




~ Eﬂ.nwmcﬂ & b_.nEgnE_.m
L Anmh.u..maﬁ-mu ~C Solveq Pape, (20 15, ater Org - 8P.gg B
\\n\\\l.\.l\sl:ﬁmnln J allelis™ 1Tt COMPputer gryy . T-Sem
For a given n 5 = 1 (given number is negative MUy, uﬁdpu mﬁmni__:n two or more avwnmnwosmwﬂﬁﬁﬂ
A - _ ; lelism. ® S8ma )
00110011001 m.n,__qw_?_:a.é of paraliel processing (1 i i
Bias of single precision format is = 127 2. omputer processingeapabiliy ; ' o qu_aa_ 840 ppe
E=127T+E=127+8 %&.h_, . et _ €233 tha com ed Up the
= (135),, g, Italso ncregese s OuEh F8 amayny "atiana]
= (1000 0111), " secomplished during agiven ingor .y o:wzwssiﬁw t
Number in single precision format . Tmproves e ﬁmﬁwzmﬂumwa:rm Ssgshww e
|1 bitf=8 bits—{+—— 23 bits — oy 5 Two of more nLPU ean vgr o, O 28iven

clock
t. The system may hay, CUrreny Speed,
' _ :_E:nrﬁc ave Lwg gp otly 15 §
_ 8 ﬁ E _ M H_ naznzﬂm_u:ur More ficrease

Processqry
.ia i Operat
Wm—u.u_::-uﬂ : Refer Q. 3. 19, ﬂm_.mm WIHm.w_ C_._.:.w ting
[o _ESEHL 00110011001........ p. Explain the organization &Emﬂauansa. o
in detail. med controf ynj
Using Booth's algorithm perform the multiplice.,: fer Q. 3.26, Page 3-26B, Unit.3,
b. g d —U—uﬂw-..ﬂ.h__ o % Re
| ing 8-bitunsigned integer 1011 " 0 th
L Sl tnline d :..: = Sﬂwci e_w_._d lie e Mooy, e g Attempt any one part of the followipg
amg Multiplicand (M) = v lpber = 11010101 a. Discuss the different mapping pmarﬂn: :?:nmeu
t = - o ' - eg 3
‘A Q Qs Operation . memories and _w_.un.-. relative merits ang %EM% S
00000000 | 11010101 0 age: Different mapping techniques : Refer 4 4 m“ﬁf:m
{ .G.H_.m.ﬁ-k—. o 1]
01001101 | 11010101 | 0 A>A-M __ Merits and demerits of different mapping techniquey. /"
00100110 | 11101010 1 Ashr A, Q,Q,,, . Merits of direct mapping : |
n+ _ 1. Direct mapping is simplest type of cache IMEmory mappin
11011001 11101010 1 A A+ M oo || 2. Here only tag field is required to match while mme%wm o dth
11101100 11110101 0 Ashr A, Q, Q,., _ | is why it fastest cache. : Orekeat
e T 0 A A_M prpes , 3. U?moﬁ _ME._ﬂ“zm cache is less expensive compared to : iokive
00011100 11111010 1 AshrA, Q. Q,,, o mw. ing:
“ Demerits of direct mapping :
11001111 11111010 1 A—->A+M 0100 1. The performance of direct mapping cache is not good as requires
11100111 11111101 0 Ashr A, Q,Q,,, _ replacement for data-tag value,
Merits of associative mapping : _
00110100 11111101 0 A A-M o011 1. Associalive mapping is fast.
00011010 01111110 1 Ashr A, Q,Q, 4 2. Associative mapping is easy to implement.
A A+ M 0010 Demerits of associative Emﬂ_...w:m". =y :
HHMWHW wwwww_% M__ .Pﬁrvw AQQ 1. Cache Memory implementing associative mapping is expensive as
1 i » Tl o | it requires to store address along with the data.
00110011 10111111 0 A—->A-M | . Merits of Set-Associative mapping: _ . 3 s
00011001 | 11011111 1 AshrA,QQui | | | 1. Set-Associative cache memory has highest hit-ratio comp mance
0000 _ r previous two cache memory discussed above. Thusits perio
00001100 11101111 | 1 1 | is considerably better.
| Demerits of Set-Associative mapping: 3
sult = 00001100 11101111 ( + 33 11) I T s of Se mApPIOB! . the set size
_I ficoull 1=100 _ 1. Sel-Associative cache memary i8 very expensive &
= ¥ x 3
5. Attempt any one part 6f the following: (10 Increases the cost increases.

a. What is parallelism and pipelining 1
architecture 7




SP-30 B (CSAT-Sem-3)

b. RAM chip 4096 x 8 bits has two enab ce to system bus

lelineg, Hg [nterf®

are :on.n—n.u for the m:...un...cm...n_ Circuily pack _..f.:p: — .|..u.

block dingram and label all input and ouy Oge » Uw Pip, !

What is main feature of random accesy Putg of ..ra..mf. A ; |
A Size of RAM chip = 4096 x 8 Memory o ¢ Ry, ; e

Number of input = 14 ping (211 = 4096) i
Number of output = 8 pin !
Number of chip select = 2 pin “
Number of power pin = 2 pin “
1
i
i

Total pins required = 14 + 8 4 2 4 2 =26 ping

—cs,
] .
—{cs, Address lines “
I
onu — [
= o [ _
0 b
I Ou nuunna_znnm "
=T, o i “ ’L
IIIIIIIIIIIIIIII = 1
=1 ram 0 | . IO intertace -t
| 4096 x 8 _ Fig. 4, _ :
| i3 [ interface must able 1y pe ;
] The /O inter € 1o perform dg p—
= M..: 2. which mﬂ....:_wm.m ..u_..:._:u_mbmm. statlus m:_,cﬂﬁmﬁmchMMMﬂ5W§~nnﬂna
- 3. Data buffering is num.o an essential task of an /0 EM,M. D
transfer rates of peripheral devices are quite higher "rmnm.r mwm
processor and memory. an that of - -
Fig. 3. 4 The data coming from

MEmOry or processor are sent to an /O

Features of random access memory : interface, buffered and then sent to the peripheral device at its
1. RAM is volatile memory and requires power to store data datarate. ] .
2. RAM is used to store the data for processing on CPU, ) 5. Data are buffered in /O interface so as not 1o be up the memory
3. RAM chips often range in storage capacity from 1 GB to 256 GR in @ elow :m_s.mmmn operatigr,
4. RAM chip is used to increase the speed of the computer. _ 6. Thus the I/O interface must be able to operate at both peripheral

and memory speeds.
7. Altempt any one part of the following : 10x1= 7. VQinterface is also responsible for error detection and for reportin
pt any p E ( 1=10 porting

[t
.

el
-

-
o

a. Write down the difference between isolated /O and memory

mapped /O. Also discuss advantages and disadvantages of
isolated IO and memory mapped L/O.
Refer Q. 5.13, Page 5-13B, Unit-5.

Discuss the design of a typical input or output interface.
What are interrupts 7 How are they handled ?

The I/0 interface includes control and timing requirements _...u
coordinate the flow of traffic between internal resources (memory,
system bus) and external devices.

R

crrors to the processor,

As shown in the Fig. 4, IYO interface consist: of data register,
status/control register, address decoder and external device
interface logic.

The data register holds the databeing transferred to or from the
Processor.

The status/control register contains information relevant to the
operation of the /O device. Both data and status/control registers
are connected Lo the data bus.

}ﬁ—ﬁmﬂmmm lines drive the address Q.uno.mmﬂ. The address decoder
enables the device to recognize its address when address appears
onthe address lines.
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- - - v
: i ace logic accepts ; .
external device E»mn?n.a gi PLs inputg g
12. Mw.wammn. processor control _::.ﬁ and status signg) wwoﬂ; .,:E;E
device and generates control signals to control the quw .:.5 g
speed of data transfer between processor ang vo a...incwsn ang

ii. Interrupts: Refer Q. 5.4, Page 54B, Unit-5.
Handling interrupt : Refer Q. 5.6, Page 5-6B, .G:.:rm

©eO

\u\m“-._\lu.”‘ i

Hmu_m
\\\.\.\\nﬂ?ﬂtﬁ all 8

Note? B suitably.

SECTION.. 5
q Attempt all questions in brief
m.. Define the term computer architectyp, pnn.MxSuNE
aﬂmﬁnusm:o:. OMmputer
ABE: hoatcpmﬂuﬂn_;nmﬁn:—.n"O.UE_U:S«E_“_.:.H

and methods or procedures which describa Mwﬁﬂmhﬁm_mﬂm of rules
functionality of the computer systems. En_umﬁanﬂcqmumn _”uw_ﬁmﬂsn.
the user’s needs by taking care of the economic prnc__.pmmmma
constraints. inancial
Computer organization : The compyte, Organizatiop ;

concerned with the structure and behaviour of djg; ois
The main objective of this subject is to understangd
computer hardwarc structure, including the Peripheral devices

b. What is mean by bus arbitration ?
bus arbitration.

Az Refer Q. 1.6, Page 1-7C, Unit-1.

List different types of

¢ Discuss biasing with reference to floating point
representation.

Ak Refer Q. 1,34, Page 1-33C, Unit-1.

4 What is restoring method in division algorithm ?

A Adivision algorithm provides aquotient and a remainder when we
divide two numbers, Restoring term is due to fact that value m.m
Tegister A is restored after each iteration. mnﬁmﬁa m .SEMV.J
guotient ang register A contain remainder. Here, .."_.c: m..jaﬂ :n.
loaded in @ and divisor is loaded in M. Value of Register E.ﬁ.hmaw_
kept 0 anq this is the register whose value is restored duringite
due to which it is named restoring.
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h.

f

banmlm:rﬁan.ﬁc_.

Fig. 1.

Define micro operation and micro code
Refer Q. 2.29, Page 2-28C, Unit-2. )

Write short note on RISC,
Refer Q. 2.7, Page 2-6C, Unit-2.

Define hit ratio.
Refer Q. 3.24, Page 3-25C, Unit-3.

What do you mean by page fault ?

A page fault is a type of exception raised by computer harg
when a running program accesses a memory page that Wiﬁm
currently mapped by the Memory Management Unit (MMU) MH
the virtual address space of a process.

Explain the term cycle stealing.

Cycle stealing is a method of accessing computer memory or bus
without interfering with the CI'U. It is similar to direct memory
access for allowing I/O controllers to read or write RAM without

CPU intervention.

What do you mean by vector interrupt ? Explain,
Refer Q. 4.7, Page 4-7C, Unit-4.
SECTION-B
: 10=30)
Attempt any three of the following : @ x

using MUX which _.E_m four

Draw a diagram of bus system
registers of size 4-bits each.

et

n& Architecture SP-35 B (CS/IT-Sem-3)

pizati®?-___ — -
. tic statement.

n..u.un_.un..m.n—& ]

uate the S A+ B*IC*D+E*(F+ @)

ack organized computer with zero gddress

.ﬂ.nmﬂ...nu.m.

4 line

——— Common
Bus

Fig. 2.

sion :

iven eXpres
Giyed X=A+B*[C*D+E*(F+G)

Arithmetic statement With zepa ancreass

PUSHF TOSA)

PUSHG T05 > @

e TOS -» (F + G)

PUSHE TOS -= E

MUL TOS -> E *(F + 3)

PUSHC TOS->C

PUSHD TOS->D

MUL . TOS->C*D

ADD TOS->»C*D+E *(F + G)

PUSHB TOS -> B

%M:} TOS>B*[C*D+E*(F+Q)

b TOS -> A

o TOS>A+B*[C*D+E *(F+G)
3 M[X] <- TOS




csAier e 1 ) T1Y
ek detail the principle of E&Sf:
lain in detal 205 carry loo
& Mw%a_mmmmﬂ 4-bit CLA adder. k dhegq agy
&
A

Ewa»_w_.ﬁ_.ﬂno Hwhﬂﬂaﬂ

A3 Ik Az B2 cz

+ * + « ¥

Full Adder f— Full Adder Full Adder

C4 51 Faic] “2 o It

Carry Loak Aliead Adiker Lige Diagram 1 @0

Fig. 3.
1. Consider two 4-bit binary numbers A3A2A 1A :
1]
to be added. and BIB2R g ,,,

2. From here, we have
C1 = C0 (A0 @ B0O) + AD.BO
C2=Cl(Al1® B1)+ Al.B1
C3=C2(A2®B2)+ A2.B2
C4=C3(A3®B3)+ A3.B3
3. Forsimplicity, Lot
Gi = Ai.Bi where G is called carry generator
Pi = Ai ® Biwhere P is called carry propagator
4. Then, re-writing the above equations, we have
Cl=C0.P0+ GO
C2=C1P1+G1
C3=C212+ G2
Cd4=C38.P3+G3
Now, Clearly, C1, C2and C3 are intermediate carry _u:m._
So, let’s remove C1, C2 and C3 from RHS of every equation:

m._.;um:ﬁﬂﬂ—ﬂn A._.u mH,_ n‘.mu. we Mwm_‘ ON m: terms O—._“ﬁ_ 4
ot C3 in terms of C

|

LA

0 Pﬂmu..ﬁ_ o

o =1 &

Then, substituting (2)in (3), we g

v,

9.

H..,._bm__v._ we have
1= C0.P0 + GO
02 = C0.FPO.P1 + GO p1 1

03 = Co.PO.P1LP2 + ﬂc.mﬁ.vm +G
c4=C0.PO.PLP2.P3 + G0.P1p, :

vu.3+nm
-3
+ Dy.m..m.v_w + QM

P34 03

A...:n__u .
T¥ele With Neat g;
agram

Refer Q. 2.9, Page 2-7C, Upjq.»

piscuss 2D RAM and 2.5p RAM

Refer Q. 3.4, Page 3-5C, Unit.3 With m_.__.sm_u_m&
: agram,

praw and explain the p,

controller. k diagrag oy,

Refer Q. 4.12, Page 4-11C, C.HE.A ¥pica] DMy
SECTION.c

Attempt any one part of the follawipg

An instruction is stored at locagy (10x121)

Ocation 400 v th

field at location 401, The adq its

: v res addres
processor H.m.ﬂumamﬂ RI containg _”a.ﬂ.__.u”_ has the value mS.M
.:3 m-._._wn:m.m address if the adq, niber 200. Eyalyat,
instruetion is ¢ €35Ing mode of th,

Direct

Immediate

Relative

Register indireet

Index with R1 as index repister.

Effective address = 400,
Effective address = 401,

W_MME_ PC =400, Stepsizeis 2. So, next instructionwill be at address
Effective address = 402 + 500 = 902.

m.:,en:e.m address would therefore be in R1=200.

Effective address = Index register R1+ Address field value =200 +

_.Sf”:. do you mean by processor organization ? Explain
Mm., ious types of processor erganization.
efer Q. 1.14, Page 1-15C, Unit-1.




ization & Archite
mm.lﬁm B Anm....—.n.ﬂm—“-ﬂ-mu Solv ; Organ

lupe
i s 2 i
S TOedPaper (2020, ,%__ua_ﬁP e R wm.éwfa
/ — 21 L reference 1123454, —— m.ﬂ.—...mm
4, Attempt any one part of the _.c::im:m : :a_rJJ.JJI BY | %vn Page { frame = 4 v 624 2349 63 é
a. Show the systemic multiplication DProcess V% lay Size @ ) o . 2] 23
using Booth’s algorithm, s of (2g) ,, (- __S _ LRU replacen algorithy, , 6
Ans MD = 20 = 10100 " g 3 2 &y .
e - 6
MR=-19 = 1001 1. ] “ “ “ “ 3 m 1
= 3 ) a
.}o = 00000 - [ 41 2] [T iy m Q 0 W ]
MD 4+ 1=01011+ 1=01100 =] “ H H H H ; N E E E
- —
Operation AC MR Q .._\ wliss Miss Miss Hit Hjt Misg Z’ H = m
00000 100 A Miss AT 8 3 = Hip ol L
011 0 ' 7 2 1 Hit Hit
AC + MD' + 1 01100 11001 i 2m E E [ i -MH r
ASHR 01100 1100 23] A= T g 1]
Bt f m 2] [3] Bl Es
ASHR mer el DB B B SRR E
ASHR ] / &
11001 1100 1 L gis Miss  Hit ;g Mise ﬂ 6] W
AC + MD' + 1 01100 00111 1 FIFO replacement mnwnuﬂu.ﬂ—u.-._—.- .
Product = AC MR _ . 4 5 : )
= 01100 00111 l ) 3 2 6 2
. . h . : ] 3 3 W L4 4] -
b. Explain IEEE standard for floating point FEPTresentutigy, 2] 2 2 21 2]
Represent the number (- 1460.125)  in single Precisic ‘ 2] = 3]
ey n and H 1 1 |
double precision format. 1 e — : B BE
Ansl Floating point representation : Refor Q. 113, Page 1-140 Miss  Miss ! Hit  agigg Miss  Miss
Unit-1. : N g 6 3 5
Numerical : Refer . 1.42, Page 141C, Unit-1. 1] 1 - 1 2
] 2] f S B e @
5. Attempt any one part of the following ; (10 = L =10y M a = = E | 6| E
a. What is o micro program sequencer 7 With block dingram, 3 5] 5 7 H ) [7
explain the working of micro program SCquencer. = _m.: M T o m. H 1] H
And: Refer Q. 2.26, Page 2-26C, Unit-2. i Mis 58 isg Hit Mgy Miss it
3 6
. . : i d micro programmed
b. Differentiate between hardwired an T -
control unit. Explain each component of hardwired control m “
unit organization. ) 3] 3] i .
Ang Refer Q. 224, Page 2-23C, Unit-2. - H
e - (10x1=10) biss  THig
: Nowing :
6. Attemptlany one part of the [o in e with the help of |
a. Calculate the page fault for a n:”...m“” mo_.”"”wm_.ﬂ.__. e o = Total page fault = 14
LR ol FIRO, page roplacemanta 8064 b A _ .
=4 andstring12342156212376 ) N w—ccu:ﬂ_.:m.. uses RAM chips of 1024 * 1 capaeity:

YW many chips are necded and how should their address
s be connected to provide a memory capacity of 1024 * 87

' ]
e
[T . 1 i

e ———
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ps are needed to provide a memy
Y Capagy,

How many chi
of I6KB?
Refer 2. 3.7, Page 3-10C, Unit-3,

Attempt any one part of the following :
What do you mean by asynchronousdain transf,
strobe control and hand shaking mechanisn,,

Refer Q. 4.21, Page 4-19C, Unit-4,

Discuss the different modes of data transfer.
Refer Q. 4.17, Page 4-16C, Unit-4.

OO0

Solved Papg

A-._UX_.-.

er? mnu_pma

! s o & Architecture

MTIA.._. Hu AOEH..

.::ouUmmEmemw
U ZATIO
coMP ARCHITECTURE | AND

%u\\ Max. Marke ; 100

11 Sections. If require any mioe;
Attempt & Y Missing datg:
et 1 suitably & a1 then choose

n_.,:

SECTION-A

tionsin brief,
pt all ques i @2x1
L Atter iefly define the main styyg ural 0=30)
and briefly struct Componentg of 5

uter.:
comP 1.1, Page 1-2B, Unit-1.

. i between horiz
pifferentiate lorizontal and ;
% microprogramming. vertical
i Refer Q.3.17, Page SQ-8B, Unit-3, Twd Marks Questiong

Represent the following conditional control st te ]
c. two register transfer statements with ....onnwc_mm:uu“mncnm by
f(P=D then (R1 « R2) elsc if (Q= 1) then (R1 « Ry,

iz P:R1«R2
- Eﬂﬁbumw.ﬂ!m&

d Design a4-bit noﬂwmﬂmﬁmcbﬁminﬂnﬂmun& A
full adder circuits. : Ircuit using four

Ag 0 A4 1 A
t

0
ar—
1 FA <% FA - FA % FA

' i m* I

¢
.8, s, g,

fis

& Di .
ifferentinte between Daisy chaining and centralized
Paralle] arbitration,
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Ans.

F S. No.

Daisy nrh...-q_:-._m Centralizeg Paralig)

1.

m-m?:nﬁ—.maﬂ _
In the centralizeg
arbitration sche ,

..sn._n.cm.:mn:__,_w. request ¢
using multiple ro iy

It is a simple and cheaper
method where all the bus
masters use the same line for
making bus requests.

Pary)
Hﬂ.mv. wf... Qﬂf_mwm“

= e o ]
The daisy chain arhitration

which chains through each
device from the highest
priority to the lowest priority.

u
Quest ling, 0¥
Acentralizeg arbiter nrfaﬂwmrw.rfx
among the devices woﬂcmﬂ:.v from
access and notifigeg the ...m___w.. _»..cw
“HRCteg

device that it is DOW the byg 1, -
astey

f.

ARE

h.

1.
2
3.

via one of the Erant line

What is the transfer rate of i
whose speed is 120 inchesy pe
1600 bits per inch?

The tape moves at a speed s = 120 inche
Density of tape = 1600 bits per inch:
Total number of tracks = 8,

Data transfer rate per each track =
=120 * 1600 = 192000 bits / second. !
Hence Data transfer speed per track = 24000 Bytes/ second.

s/second
Tape speed x Density of tape

(- 8 F_..—.M =1 —uw.—\mw
Data transfer specd for 8 tracks = 24000 * g bytes / second.

= 192000 bytes / second = 192 KBytes / second. .
(1000 = 1 Kilo for speed caleulatipn)

Register A holds the binary values 10011101, What js the
register value after arithmetic shift right ? Starting from
the initial number 10011101, determine the register value
after arithmetic shift left, and state whether there is an
overflow,

R =10011101 o e

Arithmetic shift right: 11 .
Arithmetic shift left : 00111010 overflow because a negative number

changed to positive.

i tages
What is an Associative memory 7 What are its advantag
and disadvantages ? -
Associative memory : Refer  4.24, Page 4-24B, Uni
Advantages: - .
This is suitable for paralle sear . .
It is also used where search time 5..”2.5 to be short
It is very high speed searching application.

-

" Lf 16 bit each. The bus iy constructoq uaj

. Number of multiplexers = Number

sadvantuges :
tapVe MCMory js mMorp
psociat “Xpensiy,

thay

amory: q,: I 2

wmve " nid

Munw cell must an exiry mrﬁ.mm@ - 0T agcege

 euits fOT :..m_.n_.i:m its Contengg with, Pabil;y
it ally associative memoripg are an
{JsLL : is very critical Ysed i, Atz mﬂnE.:m:»
h time 18 Y and myy, Pplicay; .
arc they ons wj
g€ Ty shopy ere thy

rentiate between stagj, RAM
Q. 4.2, Page SQ-10B, Unit.q, ?ﬂﬁh%”ﬂa
T8 Qu

£ :._.m-nz._._ﬂ_—.-.n...w.—

Y :
mxSEEms well gy logie

piffe .

Refer ie RAy,
-

are the different typeg o itiong,

rhat -
Wha 3.2, Page 3-38, Unit-3,

Refer Q. _.oJHm_H 2

SECTION. R

Attempt any three of the H.o:oﬁsn .

Adigital computer has a commgy, rﬂmuw.mgﬁ - _nmc % 3 = 30)
T8 refristery
How many select nnﬁ_.-w.E.ﬂ there i nbnr:.mﬁm_a..:sv_mnm!.
what is the size of multiplexcry needeq 2 iplexer
How many multiplexers are there ip the bug 2

Number of registers = 2" | where 5
lines .

Here, number of registers = 8= 93
Therefore, . =3 e ,
Number of selection inputs in each multiplexer - ;
Size of multiplexers = Number of registers x 1.
Here, Number of registers = 8 i

Therefore, Size of multiplexers =g x ]

= Dumber of selection input

: s of bits in each Tegister
Here, Number of bits in each register = 1§

Therefore, Number of multiplexers in the bus = 15

Explain destination-initiated transfor using handshakin

4
method,

. Inthe n_mms.nu_.._.c:.mu:.mmﬂmn_. the _..m:amrmr._um process, the process

of establishing the connection is initiated by the destination.
In this process, the receiver needs to receive the data from the
sender; hence the handshaking process is initiated by the receiver.

+ So,in this process, the receiver has to first send the request signal

to the souree channel,

After that, {he source sends the '"DATA VALID' signal before sending
the data and the: recsiver then again sends a signal ‘DATA
ACCEPTED' after the data is received by it.
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—S—

5. When destination initiates the process of data trangp,
[ oy

Solved Iy

per (209;,

a. REQUEST FOR DATA : If ON requests for v
the data bus. 8 for puttin,

dagy, oy

b. DATA VALID: IfON tellsdatais valid on the (.
invalid data onthedata bug zrn:iﬁ
Data bus :
Source .l i
— Data valid — - Umw::.ﬂnmnnw

-

Request for data

Now there is surcty that source has

put th
through data valid signal. S
Signals can be seen as ;

I

ata on the g
ﬂ..ﬁﬂ W.
g

Data valid —

Data
Accepted

It shows that first Request for Data signal gets active then datg ;
put on data bus then Data valid signal gets active. ARs
After reading data, first Request for Data signal gets off then Dat,

valid signal.

Explain 2-bit by 2-bit Array multiplier. Draw the flowchart
for divide operation of two numbers in signed magnitude

form.

An array multiplier is a &.m:.m._ combinational circuit used for
multiplying two binary numbers by employing an array of full adders

and half adders.
This array is used for simultaneous addition of the various product

terms involved.
AND gates is used

To form the various product terms, an array of

before the Adder array.

Checking the bits of the multiplier one at a

productsisa sequential operation that re

and shift micro-operations. . g
o r with a combinational circuit,

For implementation of array multiplie i
navmmmmnﬁumEinmumnmﬂobowﬁic 2_bit numbers as shown in DEUIE:

time and forming partial
quires a sequence of add

= 0.0,

Ht_‘u_w__._r.r- L mm«
_n_nmn . -15 R
E.nu.uu:nm:uﬂ bits are &— and &nu Aogﬂ.umma.ﬂv
m duct 15
b 4od ¢he pre b, b, 12nd a,,
a, a,
agh, agb,
oty WO,
\\\\\ o H._M_H.Mwlmu b .u_ﬂ_”__._
P oo A =aylp a =039 the varioyg
hmmcumﬂma be written as: Bits of the fing Product
rm
.K..% =agPo b.a
1 ﬂtun_vc+qpﬁ__wrcﬂnﬁ_mm the carry gen : .
2o =elit erated during the agqys
g B the Pt er the carr, ’ dition
for where €z 1s the Y generated durip AT
p3I= Cy £ the addition for th,
4 P2 term- e
m._a%n_uu.l ;

Divide operation

Divided in AQ

Divisor in B

Divide magnitudes

(Quatient is in @
remainder is in A)

Fig. 2.
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d. A digital computer has a memory unit of g
[

I.
I1.

I

1.

Solved py,
H.MM
]

cache memory of 1K words, Th 1K X

= - 8. © ey N . 1o
with a block size of four words e usoy dircey Euwn._p *
How many bits are there in the tag, index Hing

fields of the address format ?
How many bits are tl e

' b e there in each worg
they are divided into functions? wn.n—:..._:n
How many blocks coan the cache N

-U—nvﬂpn.. o
ng Wi
kg

n.uuun._._m:..w__ an

a valid ;
Eﬂﬂﬁ:—sc&ﬂ_—.ﬂ .w.—..-:_.

d ho,,

"

Main memory has 64K = 64
= = x 1024 = 244
Oun:.n, memory has 1K = 1024 = w:—_owEMHM_MJ -
In this case to address main memory we :n_.“. 16 bi
2 1ts (

2~ .—m _f_..o.n.ﬁ—w

address cac '
m: _”Mn .n..urwm _Emﬂ._a...v we need 10 bity (24 10) Ms.u.m;:a
I cex1s 10 bits wide and Tag is 6 bits wide .
LHM_.MW nﬁ_mm the _u_omr is 4 words long for what ..h_m -10 =g,

1at leaves 8 bits (10 - 2 = 8) for address; Cneed 2 4 (24
Tag = 6 bits ssing blocks, Al
Index = 10 bits
Block = 8 bits

Word = 2 bits
Valid bit = 1 bit
Tag = 6 bits
Data = 16 bits
Total bits =1 + 6 + 16 = 23 hits
If cache has 1K words and block size is
¢ s1Ze 18 4 3 3
blocks is 1K/ 4 = 1024 / 4 = 256 Eﬁxm.z Mords then number of
Explain with neat diagram, the address scleeti
T ss selection for contrgl

The control memory required the capabilities s )

which is &mwnlcmmﬂ,m m“:ai._u, : BT () T adkdress sequencing,

a.  On the basisof :.E. status bit conditions, the address .J.....ﬁ__._.._:n.Em
selects the conditional branch or unconditional branch.

b. Addressing sequence is able to increment the CAR ({Control
address register).

¢. It provides the facility for subroutine calls and returns.

d A mappings process is provided by the addressing sequence
from the instructions bits to a control memory address. '

In the above diagram, we can see a block diagram of a control

memory and associative hardware, which is required for selecting

the address of next micro-instruction.

The micro-instruction is used to contain a se

memory. With the help of some bits, we are a

operations in a computer register.

The remaining bits of micro-instruction

method by which we are able to obtain th

t of bits in the control
ble to start the micro-

are used to specify the
e next address.

——s T T

B

5. 1B}

o

-

10.

=

=

seot
pit

I_. oo oF

" cireuit. The return address will be saved hy a special

gelection of Address for Contry|
5 3955
q

[ neincion gy

Pubvvm:w_ Lagic

MUX
”_...‘.___t_..h

M E:Emuvqu

m._ﬂw:ﬁ_..
mm_unﬂ—wﬂ.ﬂ

5] cratu® 1

us | sall Control Addresg

Clock (CAR) | Eister

h
ant
rm.mﬂa.m.n

fMomay jeuuory

.._..uﬂ.._w_.:ﬂm

Fig. 3. /

pis diagram, we can also see that the contre
gre able t¢ recover their address with the hel
i oIS,
%:_.Mnm.ybm Q Enqﬁ.ﬂEmnga.E:r the help of
choosCS the next instruction.
The pranching address will be determingd in the
struction so that they can provide resylis

jcroin 1
picre status bits of mi i : in branch;
[f there are status b . ucro-1nstruction ang we w Ng.-
conditions on them, in this case, we can use conditiong] pr. . 2EPY
Tanching.

external address can be shared with tho hel
An pofamappin i
£ logic

Tegister,
-vacmdmhn requires
requires the value

addresg Tegister

P of four different

nerementor and thep

multiple fields of

This saved address will be helpful when the micro
returning from th subroutine. At that time, it
from the unique register, s

SECTION-C

Attempt any one part of the following : (10x1=10)

. Abinary floating-point numb
" er has seven bits f i
Mmﬂoaﬂmuh. _.m._.:.w.—ochmwﬁz& used for the bias is .wM or'a biased
1st the bia 5 i :
o sed representation of all exponents from - 64 to
Show that after addition of two biased exponents, it is

necessary to s i i
iy ubtract 64 in order to have a biased exponent's

=



‘ |

S Architecture

SP—49 B (CS/IT-Sem-3)

v O1C part o_,-.,.wFa ?:oﬂ,;m (10x 1=10)
an) f a Bus system in which ;
. cagram O . 1t uses 3 state
. SP-48 B (CSTT-Sem-3) Solved Papey Ecwrmmu /1 w_ﬁn._._ uh—hwm,u.. decoder instead of the multiplexers,
M. Show that E—mmhﬂfaﬂ..nnzoﬂ of two binsed ©Xponenty & _.._Fa.nﬁm
necessary to add 64 in order to have » binsed ' 1t g Bus Lij i
b eXPonenp, ‘mn ine for Bit ¢
o . A
a. e =exponent e + 64 = biased exponent
s g.64 | = Biased Xponeny B _\
- 64 -64+64=0 0 000
-63 -63 +64=1 0 000 H%c.u“ JL
—62 ~62+64=12 0 000 10 C L
=1 ~1+64=63 0 111 1y
0 9+ 64 =64 L 0ng 000 wl
+ 62 62 + 64 = 126 1 111 119
+ 63 L 63 + 64 = 127 1 111 114
b. The biased exponent follows the same algorithm as g magnitud 2 x4
comparator. : Decoder
c. ley+64)+ (e, + B =le, + e, + 64) + 64 celect
subtract 64 to obtain biased exponent sum -
d (e, +64) (e, —Bd) = ¢+ e,
add 64 to obtain biased exponent difference .. e
b.

Show the multiplication process using Booth .N_ﬂ.:..:_.rau.
when the following binary numbers

Fig. 4.
» (+13) x (= 15) are
multiplied.

b Explain in detail multiple bus organization with the help of
Ans, 13=01101 i /a diagram.
— 15 = 2s complement of 15 = 10001 5 Muliiple-Bus Organization :
Multiplicard (M} = 01101, Multiplier = 10001 L In multiple bus organizations, two buses are used for separate
Ovorations 2l 7 sC E.EBE..__EEEU pat . .
— A Q, Q.1 I O] e 1'Inmultiple bus organizations, both data and instruetion transfer
ﬁ 00000 10001 1] 101(5} aceur in different buses,
10011 | 10001 0 A—A-M 100(4) : “ng__um i Greanization has more number of associated registers.
Shi erands can be read from 3 ; PErg
11001 11000 1 Shift - imizations. the bus using multiple bus
E 011 5 Thizeyat, : _
00110 11000 1 A A+M system has faster execution as many devices w
ﬁ 00011 M 01100 0 Shift 1 _w ”__w.m____ﬁs_. performance. y devices work together to
. iy S i
00001 ﬂ 10110 0 Shift o10(2) s P ‘__._maﬂm__.n_ENﬁﬁ_cd _.—m.mm._ﬂ.b.:-ncﬂm processor for transferring
o tredaty and information and minimizi tE L
ﬂ 00000 _ 11011 ' 0 Shift 0o : M_m____...ma . nimizing the wait time.
. 5
0H0) E. & show ..
10011 11011 0 Ac—A+M 00 the ALYy a_,mﬁw_“_._wmm bus structure used to connect the register and
11001 11101 1 \||_|\|I|\|||| & processor., .
E
_ Result = 11001 11101 = 195 (Z's complement of + 195
i

S ————— L LS P
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I ——— L T S X, B

Solved Paper (2024 9
=2}

Bus B

7

Hus A

O

Buyg ¢

Registor
file

Constant 4

Instruction
decoder

[y

‘MAR

v

/v Memory bus data lines Address lines ¢
Fig. 5. Three bus organization of the datapath.

2. All gencral purpose Tegisters are combined into a single block called

the register file.

It consists of three ports. There are two outputs, allowing the

contents of two different registers Lo be accessed simultaneously

and have their contents placed on bus A and B. The third port

allows the data on bus C to be loaded into a third register during the

same clock eycle.

4. Bus A and B are used to transfer the source oper
Binputs of the ALU, where an arithmeticor logic

- formed.
S r bus C.

3.

ands tothe & and
pperation may be

The Tesultis transferred to the destination ove G
h is used to increment the PCby 4.

o.

6. Incrementer unit, whic

T AL & U L §

¢ of the following : (10 % 1=10)

4 in a o«
&3 mmu_.ﬂﬂ.w ymputer muwmﬁ-unﬂ_. ﬁoﬂ.wmmﬂm of

iy J »nt can h
_ﬂ.m._nh_ ., Each segmen ave up to 32
H.. _-_me_m .Mﬂﬂur gical Enﬂc.._u, consists of 4K EWW%.—MM Mh.. Mm
. eac "~ mulate the logical and ;
s...”..”“” enctt ki physical address
MH.BE,? Jres space has 128 segments x
eI T oy
mn_.*nm mmx.»xl oo i ol .
P 198 % =27x2 x 22 x 210 =224 _ o4 iy
e
has address space of 4 K blocks
E_..mam_ aaEnJ,.u. 4 x 210 % 4 210 x 4 K words
) =93 =24 bits
Jress format for _a,m.mnm_ address:
Ad Z_.n&....m._..._.:m ”._.__. bits
mmﬂumm_&mmmmuﬂ =5 bits
ﬁﬁm n&.dmmm:mn 12 bits PP .
i Jdress format for H.U_.Gm_n address:
i ddressing = 12 bit
plock 2 sing =12 bit
word address
 How I8 the 5.;.5._ address _“:Mﬁ._uﬂ.& Eu.:w E-%En& address 7
What are the different methods O writing inlo cache ?
\apping virtual Addresses to Physical Addresses :
_.ﬂ_. Toe ran B0 mapping betwren Virtual address and Physical Address
iz done by 8 hardware device known as MMU.

memory management, the Operating System will handle the

¢ ln
the processcs between disk and memory for

_g.ﬂmmm_mm
/ execution.
1 Itkeeps track of available and used memory
' pMU scheme :
| gPU-eee MMU------ Memory

and move

Relocation
ogd register
g_wms_ physical
cpy |Rudress| address
346 14346 Memory
—
MMU
Fig. 6.
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Solved Pap,

r FMAH_MH.....NMu
1. CPU will generate logical address for example ;

d
2 MM will generate a relocation register (base wmwmhm..:.o
14000 i SXamp),,
4, In memory, the physical addressis located example - (34 :
14346) 961404
4. ‘The value in the relocation register ig added tq -
generated by a user process at the time the uaawmmm_.u... E_&.mma
memory. 8 13 Sent ty
5. The user program never sees the regl pPhysical addregsn
6. The Program cancreate a pointer ta location 346, stopp mw .
manipulate il, and compare it with ather addregg 0 MEMory
number 346. 28-all Jjp, the
7. The user program generates only logical addre
logical addresses must be mapped ,M physical s lowiey, theg,

addre
are used, s8es before they
Different methods of writin

E into cache -
Page 4-20B, Unit-4. Refer Q. 419

6 Attempt any one part of the following ; (10x1
a. Explain how the computer buscs can he usedto ...dH:.-E..._.u 10y
with memory and /0. Also draw the block mpmm.«uinw_k
CI'U-IOF communication. or
Ans: There are three ways that computer buse
communicate with memory and /O ;
1. Use two separate buses, one for memory
VO
2.  Inthis case,the computer has separate sets of data, address,
and control buses, one for accessing memory and the other for
/0.

b. This procedure is used in computers that provide a separate

/O processor (10F), also called 1/O channel in addition to the
Op
CPU.

¢.  'The memory communicates with both the CPU and the 10P
through a memory bus, _

d. The objective of the IOP is to provide a separate n_a__.._a for the
transfer of information between external L0 devices and
internal memaory.

2. Use one common bus for both memory and /O but have

arate control lines for each : .
Mm?...ﬂ..” this case, computers use one common ,c_,._wdﬂo transfer
. information between memory or O and the M_H.__QHBPL,_HW

. The distinction between a memary :..m_..mﬂm_. an

made through separate read and write _E_Mﬂ_ < ddrossTineal
¢. TheCPU specifies whether the address on mv “mabling one
- fora memory word or for an igd.nnn qmn._mﬂ”_.& Mun LO-write

of two possible read or write lines. EO.EM?H

control lines are enabled during an L0 transier.

mnwﬂr&r:amea

and the othey fq,

ton & uf.nw?mnﬂ:.m

D_..nmn_._,mn

The memory read ang Memg

during & Erm“pcﬂ. transfer.

. ace addresses frogm :

:p._..ﬁ_..._.n._.‘.. : the ad Tatigy ;

and is n.mm.._E.mn_ to usthe isolateq mmmﬁmm ase 50lateg

for assiENINg addresses % Comy, T Q) g, &Pped Memgry
100 by

R common bus for Memg
3 U* (rol lines : ¥ ang g, wil
con In this case, computers yg ith ¢

a. signals and do not distig

u.._.—GH.wm.mmm. ) )

This configuration is referyeq

The processor treats an /O in

the memory system.

i In other words, the procesgg,
" jd-dresses torepresent [/Q)

The block dingram foe CPU.IOp

Om
[} M—.n—-e. one " on
Buish |,

to
Clwpes O Tead

n ;
o Memory 4 write

and /g
¥ mappey I
(8]
3ern- 1 - B
hes da_bﬂ part of
4 Portinp

b.
C.

to ag e

iyl
Pﬁﬂ_.m.om T

L
@mp

Uspy

Nterfage, of the
no_.nE:E.Eg.an :

CPU

10p

L0 Bug

g

Printer

Kevboard

Fig. 7.

b What are the different m
transfer ? Explain in detail,

AfZ Different methods of asynchronou
. Strobe conurol method :
a.  The strobe control
employs a single con
b.  This control line is
achieved ejther by &
initiate the transfer
2 Source inijt
.mw_..mﬁ.n:mmm

ethods of asynchronous data

5 data transfer :

method of asynchronous data transfer
trol line to time each transfer.

also known as a strobe, and it may be
ource or destination, depending on which
iated Strobe : When source initiates the process of
r. Strobe is just a signal.

T —— TR S i e

e

s
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Solved pg
ber 0z,
-HH

Data bus

mﬁﬂ%un
— | _.._mm::ﬂ.ﬂa:

Source

Fig. 8.
i. First, source puts data on the datg s
E f 1 ] =
i. Destination on secing the ON signal of mqhn_ o, 24
data bus.
iii. After reading data from the data bug 1w i
OFF. #bY destinatiop, Strobe
Signals can be seen as : Fig. 9 shows that g
data bus and then strobe signal gets active

UE‘I Valid data
Fig. 9.

b. Destination initiated signal : When destination ini:
3 ion i
process of data transfer. _ itiates the

Data bus
Source m:a_umm

:,Ofﬂ. m.—_.ﬁd.ﬂ_

robe, read datg from g,
o

first datais pug gy
13

“Destination

Fig. 10
i First, the destination ON the strobe signal to ensure the source to
put the fresh data on the data bus.
ii. Source on secing the ON signal puts fresh data on the data bus,
{ii. Destination reads the data from the data bus and strobe gets OFF

signal. .
mmmM:Em can be seen as: Fig. 11shows that first strobe signal gets
active then data is put on the data bus.

Data bus Valid E_Slr\

Strobe

Fig. 11.

o2 Handshaking method "na
~ The handshaking me odu
g line that replays the unit that initiates

od introduces & second control gignal
the transfcr.

5P-55 B (CS/IT-Sem-3)

this Emmron. one _n_w.nn_.o_ line is in the same direction as the
flow i the bus from the source to the destination. The

E._.:...zmnm:_.c mumc_.q::..mn_mw:.. 7
m_..v_.u._.nm . 4..&._&@ data in the bus, —mﬂunﬂgpﬂacwumnw—h.ﬂ

thel™ . iod Handshaking: W T
. jate 1 £: When sour
e e consiaiOg) signals ce initiates the data

A vALID: if ON tells data on the data bus is valid otherwise

Data bus

Destination

Data valid

-—
Data accepted

Fig. 12,
/ data bus and enable D; id si
. laces data on the enable Data valid sipnal_

. Source P ccepts data from the data bus and enable Data mnﬂmmﬁc&
i
wwmﬂ this, disable Data valid signal means data on data bus is invalid
fil Tk
v ch_m._..—w_um

mmmﬁmuw

Data accepted signal and the process ends.

cun be seen as: It shows that first data is puton the data
bus then data valid mmnzm,h gets active and then data accepted signal
geta active. After accepting the data, first data valid signal gets off
then data accepted signal gets off.

Data bus Valid data ——— 5]

Valid data

Valid accepted

£ Deniihnts Fig. 13.
estination initiated handshaking : Refer Q. 2(b)
Page 8P-3C, Solved Paper 2021-22, .

i
h ﬂﬁﬂaE any one part of the following : (10x1=10)
E__om 4 program to evaluate arithmetic expression using
orgamized computer with 0-address instructions.
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Solveqd _um_“xw:mof.wm
X=(A-B)* ({(C-D*E)/F)/ G) !

s X=(A-B)*{{C-D*E)/F)/

PUSH A T
PUSH B 108« B
SUB TOS « (A -B)
PUSH D TOS 4D
ST | TOS « E
MUL TOS«—D=*R
PUSHC TOS « C
SUB TOS«—C-D=*g
PUSHF TOS « F
DIV TOS « (IC =Dy * EXF)
PUSH G TOS +-G
el TOS « (((C—D * EyFya
MUL .Hom‘l_r.rlu,»:ﬁﬂr_upm_@ 3
POP X MIX] « TOS .

¥
b. List the differences between hardwired ang mic
programmed control in tabular format. Write the maccm:.a
of control steps for the following instruction for single ”:an
architecture. . m
Rl RZ* (R
Ans

Difference : Refer Q. 3.25, Page 3-25B, Unit-3.
Sequence:

Control sequence

T1

: ,_ Active w.wmbm:m.. ¥
R2 Y

out? in

e
| —t—

R3 . ALUC=A*B) %

ﬁ T3 Zogr Rl END A

060
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n & Architecture SP-57 B (CSAT-Sem-3)
jzatt?
) %a_%a B.Tech.
; p ODD SEMESTER THEORY
(SEM- ATION, 2022-23
uTER ORGANIZATION AND
cOMP ™ RCHITECTURE
\.\\ Max. Marks : 100
3 Houl®
Ty ; 1
g - wer all sections. If require any missing data, then choose
zq.n“ 2 %&EH.«- ) N :
Section-A = .. - ;
(tempt all questions in befef 1 (2x10=20)
LAY

¢ the steps jnvolved -nmb instruetion cycle.
. Fa: J—|
o Li Q.34 Page WL»HT .c:; .w..“

How memory read and write operations are performed in
ow g

d computer m%m_.muu.w

frir Place the ma&mwm.oﬁ v,wrm location to Tm 2...._.».& on .,._rm @@&Ew@ e
w Activate the memory read control signal'en the'control bus.

3 Wait for the memory to retrieve the data D..w.uw.mﬂm.amnwmm.w memory
i Read the data from the databus, ; &

_qq. _ Uamb_n_..r:wmw:n memory n-.wbm...nn._..... _
45" Bus transfer : Refer Q. 1.7, Page SQ-2B, Unit-1, Two Marks
Questions. ol S g '
Memory transfer : Refor Q. H,.w.....m.umm 1-9B, Unit-1.
d Define HIT and MISS ratio in memory with an example.
ki Hit ratio : Acache hit ratio is caleulated by dividing the number
om.ﬂ.mnwo T:m by the total number of cache hits and misses.
_.M..am Bro." A cache miss ratiois calculated by dividing the number
oltache miss by the total number of cache hits and misses.
& Hrmmﬂ-wmﬂ_.h

truction cycle.
" Refer Q. 3.

4, Page 3-4B, Unit-3.

: L Differ
g Refer

entiate between RISC and CISC.
Q-3.18, Page 3-17B, Unit-3.
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B-

2=0350=10
dynam; 0.175 > 700 = 0
ns: Refer Q. 4.2, Page SQ-10B, Unit- o M- Mie 0x2=0.700=
Ansl Refer Q. 4.2, Page 8Q Unit-4, Two Marks Qcmmn_pum. Mwwc 5 = 1.400 = 1
h. Define virtual memory. _ _D,.Ec x2=0800=0
Ans Refer Q. 4.23, Page 4-23B, Unit-4, c.mco x2=1600=1
e.mon_ x2=1200=1
i. List down the functions performed by an Inpuy c,moc . 2=0.400=0
unit. Outpy, (0.175), = (0.0010110),
Ans. Functions performed by input/output unit ; E:.:mfanC_”__EHE—POSEHSM
a. Errordetection Step2: Normalize the number
b. Processor communication 110 = ]
.¢. Data buffering 100111010.0010. 0 H.@:SE.E:E.EEx i
3 ; i gtep 3 : Representing the floating POINL in gimls o
d. Device communication P von member single precision -
c. Control and timing s Forag S=0 P g
] . = / E=8 i
j. Why does the DMA get priority over CPU whe M = 001110100010119.
request memory transfer ? n boty , = . P
S = TG - s : Bias of single precision formatis= 127~
Ana The DMA gets priority over the CPU when both request me E=127+E=12748".
transfer because DMA is a dedicated controller _.._..maEwJ —Qa50 .
independently access memory without CPU intervention, .H.ﬂw = (10000111)2
priority ensures that CPU resources remain available for critjcg) Jumber in single precision format
tasks while data transfers occur seamlessly in the backgroungd Numgye Lo PrEs: - &
1 qd bit|=8 bits»|=—— 23 bits .
Section-RB .f._H ! T ! l‘?— S
¥ [s]| B/ M ]
2, Attempt any three of the following : . A (10 % 3 = 30) -
a. Explain functional units of computer system in detail. _ 0 __ccc::__ 001 :EE::E5...._..._...@1_
Ang. Hefer Q. 1.2, Page 1-3R8, Unit-1, . ~—
b. Explain IEEE-754 standard for floating point ,u. Explain the concept of pipelining and also explain types of
representation Express (314.175) 5 in all the IEEE-754 . pipelining. b4 r
models.. _ Anit “Pipelining : Refer . 3.19, Page 3-18B, Unit-3.
Ang TEEE-754 standard for floating point representation: Types of pipelining : Refer §. 3.20, Page 3-20B, Unit-3.
Refer Q. 2.22, Page 2-21B, Unil-2, : ;
Numeriecal : (314.175), d

Solved Paper (2022.9,
List the difference between static RAM and

Step 1 : Convert the decimal number in binary format

or mm:.mnm__..woa & Architecture
ter

P59 B sy
For ._-HWnﬁ ion,

Consider a cache consisting of 256 blocks of 16 words each
for a total of 4096 words and assume that the main memory
is addressable by a 16 bits address and it consists of 4 K
blocks. How many bits are there in each of TAG, SET, WORD
: field for 2-way set associative technique ?

A58 Block size = 16 words = 32 B= 298 N

Cache size = 256 blocks = 4096 words = 2 = 2B = m—. B

Main memory size (MS) = 4K blocks = 2'*x 2°B=2"'B

For integer,

(314),, = (100111010),

Block size  2°

. 3
Number of lines = C0che size 2" _gs
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i

Solved Paper (2029 4,
Lines

.wﬁ.:!.|-m|.pw..,
P57 Setsize 20T

Number of bit for SET = 2 bits

Number of bit for WORD = 5 bits

Number of bit for TAG =17 — (2 + 5) = 10 bits

e Define interrupt. Also discuss differe

nt types ofing
Ans _=pn-..-.:ﬂm :Refer Q. 5.4, Dage 5418, Unit.5. EFrupg,
Types of interrupt - Refer Q 6.7, Page 5-TR, Unitp
__ruwﬁ.._uvm..uu._....nu
3. Attempt any one part of the following « (10 1
@ Explain about stack organization used in processe Whey
do yYou understand —.-u.. Hﬂ.ﬂmuu.—.-m.—p stack 7 o w—ﬁ—
Ang Stack organization : Refey Q.1.12 Page 1 o
3 . soetes bage 1-1308, Uniy.
Register stack : Register stack s specialized n%ﬁruﬂﬂ.eq u._..wc_.a .
slorage arrangement used within the CI'U for efficient rpu&w__...u
of data and contral during program execution. A register sgq m
ﬂmwﬂﬂmﬁmw —_Wm astack data structure 5._.1_.._m._.-..._.. .r_ﬂ_ﬂmu is slag

FO).

L. What is an cffective address ? How itis caleulate
types of addressing modes 7 Explain.

Pushed gnty
popped off of the stack in o Last-in-First Ot (L] i

d in differen

Ans: Effective address: An eflective

L ! nddress is the location of an
operand which is stored in memory :
Table 1 : Computation of effe

ctive address for various addressing

moides
Address Effective Comments
mode address
__ Direct ._yh__ 16 16-bit address part of instruction
_Fm.,m__m,ﬂ._qc PC + ADH _ﬂﬁ..:ﬁwn_‘m of 1M _LI:m signed AD S
__Hhmnxnn XR + ADIG  |Contents of XK plus AD 16
;Mmum register _Nm. + ADS m_;m:»m of XE plus AD 8
| Indirect [MiAD161 | Address stored in locution given by AD 1¢
__Hﬂﬁmwnm.wnum_.@ﬂ,__ MIXH + AD 8] | Address stored in location {XR + ADS)
_ﬂun&.«mﬁ;:amxmn MIAD 8] + XR|Address stored in location ADE plus

contents of XR

o ¥ (10x=1=10}
4. Attempt any one part of the following :

_G_.mﬁnnﬁr.c: & Architectyr,
ter g

| Sp. ,
_..-ﬁ !lllrl.ll.lll’_ll-m .T “ E%,
5 the derivation pr AL

n-ﬁ.ﬂ._ - mﬁ-ﬂ-.-uu
n _M__..,_. an example with the | E.an.:oar y e

€lp of b1y o0 head ¢q
_ pefer Q 2.2, Page 2-2B, Unit p, e Gingrag, Y tlder
Ans .
-1 ow Ehe systematic .ﬂﬂ:..d.m__:n_:..
b MH._.”.._M Booth's Algorithm, 190 procesg of (v15) x(-1g
~16)
. True binary equivalent of + 15 = 01111
Ans 1's Complement of + 15 - 1udng
+1
2's Complement of + 15 = 10001 (_ 45
~15)
True binary eguivalent of + 15 = 100600 b
1's Complement of + 16 = 0111) 2 Y

+1
2's Complement of + 16 = %T Hmv ;
————— -

Multiplier = 10000
Multiplicand (M) = 10001

G * A Q. .|G__.+— Operation sC

00000 10000 0 i

T 00000 01000 0 Shin =

T 00000 00100 0 |m stm ) 00|

T 00000 00010 0 ~ Bhift o1 |
00000 00001 gﬂ
01111 00001 0 i |I|TS_ .
00111 | 10000

| Result 00111 10000 = (+240) |

b }Swﬂﬂn any one part of the following : (10x1=10)
A Write a program to evaluate the arithmetic statement.
PeliX-¥V+2)*(a “BNACrDYE)
.u% E:.:m (1) Two address instructions (ii) One address
_ mstructions (iii) Zero address instructions.
BE P=((X_V4z)+(a ~BHAC ~ D= E)
L Two address in

oy structions :

MOV RLA Rl M)
Zxp R1,B Rl RI~M[B]
MOy R2.X  R2e MK
ADD R2,Z  R2« R2+M[Z]
SUB

Rz, Y R2 « R2-M[Y]
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sP-62 B (CSIT-5em-3) Solved Paper Ecuu-uww P mory levels in terms of size, access tim
MUL R2,R1  R2+ R2*R) ﬂ.n..l\ll\._ 7 7o Illlullllui”_“avonnuhanoi"
MOV R3,C  R3+ M(Q) gler ache Prim
EXP R3,D R34« R3~ M[D] \mﬂgﬂ Reg! b B._B“N : (m%
MUL R3, E R3 « R3* M[E . @ —T memory
DIV RoURE B2 ROmE Rwoazk | B0 Bk 400 10 2, llml.r.mmfl
MOV P.R2  M[P)« R2 seed | ppisec sl MB/sec z_wmm
ii. One address instructions : | 1 th fec
: lIIIIIIIIII|I|I|III
LOAD A AC « MIA) \\_..\\ Less than ,ﬂ.mm an whmw than e
SIORE R Mmcac ™ L e TS T g
.. h «— AC sec d 1o nsec B0 to 4 —— ]
LOAD e AA X .\“\nﬁwﬁ. gt 5N 00 nsec 5mp
ADD ) AC « AC + M(Z] gme ; :
SUB Y AC « AC — MIY] : — | Expensive Very high Low e on 1
MUL MIRI AC « AC* M[R] . > o | =8y low |
STORE S MIS] « AC hort mote on magnetie.aii Sy :
LOAD C AC « MIC] Write a shori ol agnetic disk, magnetj
EXP D AC «- AC A~ M[C] b optical disk. i m Bnetic tape and
Wﬁm. m:n: WM «— AC w Zﬁﬁ_ xis Refer Q. 4.21, Page 4-22B, Unit-4. )
MIS >« AC/ M(S] :
STORE P MIP] « AC Attempt any one part of the following :
il. Ze dd R . T i t J| ti . AHQI—.i—H:
iii. ro address Hnm...-._:n»,.aﬂm : a With a-neat schicmatic diagram, explain about DM4
Wﬂmﬂ A TOS « A controller and its mode of data transfer.
- g B TOS « B _ ler : Refe! 5 5
= A Y . e DMA controller : Refer Q. 5.12, Page 5-11B, Unit-5
EXP .HCUJ “A B ey Modes of DMA data transfer: ,H.rmmn are ﬁrahﬂy_.m.mwwmhn modes
Mﬂmﬁ Wﬂ MMM — .M. of DMA data transfer which are as follows T
E s _ 5 & 1 1. Burst mode: _ :
MA—WME Y %Ww “HW i 9 * ..H: U.:H..__w médg. a ﬂ.rm._r. block of data is mw.Enmm in one
SITR TOS & K+ Zm MJ... P ncnrw:.ﬂ.cm._mnncm:nc. Since the DMA controller is allowed
MUL TOS « (X + Z—T) = (A™13) Mwﬁﬂwﬁﬂm ._m_._mwmwmn Mﬂm%m _uu..ﬁﬂ”m CPU, it serids all bytes of
- g . < - dat arlier yield control e
wmwﬂ m ,_HNMT m,_. back to the CPU. 19,91 the aystem bises
EXP TOS «- CA D S qﬁ_w mede is beneficial forloading programs or data records
e 5 e into memory, but it does provide the CPU inactive for
MUL TOS  (CAD * E) 1 —vmm.cn_m.p._dn_v. long periods.
DIV TOS « (X +Z —Y) * (A ~ BN(C = "D? E) munwimm____..:n potes
POP P MI[P] « TOS ) : eycle stealing mode, the DMA cantroller gets access to the
b, (ystem buses as in burst mode, using the BR and BG signals.
b. What are the differences between hardwired and micro- : can .J,_ﬁ:.e one byte of information and then deasserts BR,
programmed control unit ? . returning control of the system buses to the CPU.
And. Refer Q. 3.25, Page 3-25B, Unit-3.

It already issues requests via BR, sharing one byte of

information per request, just before it has shared its whole
block of data.

. . 0)
6. Attemupt any one part of the following : (10x1=1
£ Hu Y ﬁ_ E "w. HAH.D.H-U“-M-HNH_.H EE.—N .

a. Discuss the Memory Hierarchy in computer system with

regard to Speed, Size and Cost. 8 Transparent mode needed the most time to share a block of
Ani& Memory hierarehy : Refer Q. 4.1, Page 4-2B, Unit-4. data, yet it is also important in terms of whole system

bPerformance,




