[This question paper contains 8 printed pages.]

Your Roll No...............

Sr. No. of Question Paper : 821 G
Unique Paper Code 1 2342572301
Name of the Paper : Computer System Architecture,
Name of the Course : B.A. (Prog.)/ Computer

Sl:i:n:g\\g
Semester 1 &Z§
Duration : 3 Hours Q\Q‘b‘ Maximum Marks : 90

Q
Instructions for C :ndji%tes

1. Write your Roll No. on the top'immediately on receipt
of this question paper:

2. Question No. 1 in Section-A is compulsory.

3. Attempt any 4 questions from among questions 2 to
T in Section-B.

4, Paris of a question must be answered together.

Section-A

1. (a) Demonstrate the validity of the following identities
by means of truth tables:

x + yz=(x+ y)x + 2) (3}
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(b} Perform the following conversigns -
(i) (218.39), 10 (),

ﬁi} {234]“] to {_]u
LK

{¢) How can you obtain g T flip-flop from
flop? Demonstrate using block diagram

{3
(d) The stale of a | 2-bit ]'Eﬂjﬂrr i\ﬁ'““ﬂ
What is its content if il rep s - ",

g ; A
(i) The decimal dlgl@ BCD PEpTesentatiy,

(i) The decimal Bgits in Bibary” codeg i

representation

K fip,

(i) The decim@l dipits in Binary codeg
hexadecimal representation 3

{e) Simplify the following Boolean EXpression 1p
minimum number of literals using Boolean algebra ;

(BC' + AD)(AB' + CD") (3

(f) The binary adder-subtractor circuit has the
following values for the input-mode M and the
data input A and B. Determine the values of the
Outputs 8,, 8,, 8., § . and the carries generated
ie. C, and C,

M=1, A=1011, B=010l (3
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(g) Explain autn-decrme@dmﬁing mode with
examples. (3

(h) Explain the “branch apd ‘save return address”
operation with the help-of @ memory diagram.

(3)
(i) Explain the importance of following condition bits:
(1) FGO-flag
{ii) E-Mag
(i) I-flag (3)

(j} Differentiate between half adder and full adder
with the help of an example. (3

Section-B

(a) Simplify the following Boolean expression in sum-
of-product (SOP) using K-map form and draw the

logic diagram of the simplified expression.
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(A"+ CHA"+ C)A+B+CD) "

{b) Describe what happens during an inu.-rrup.
with the help of memory diagram? Alsq Wri
micro-instructions for the interrupt eycle,

Cyel
te th
5

(¢) A combinational circuit is specified by the f“““'l'inj
three Boolean functions : ®

Q
Fi(A, B, C) = Z(3, 5, 6) S\\

Ny
F(A, B, C) = X(1, 4) \Q‘b

Q
Fi(A. B, C) = z:z,gﬁ, 6 1

Construct the truth table fothe ahove-mentipneg
circuil and implement {he cireuit with a decode,
constructed with NAND gates. )

3. (a) Differentiste between combinational and sequentiz]
circuits and give two examples of each. (2+2)

ib} Perform the following arithmetic operations wiih
binary numbers in signed 2'g complement
representation. Use 8-bit 1o accommodate each

operand along with its sign, Identify in each case,
if this operation resulis in overflow or oL

(i) (-75) + (—45)

(it} (-75) + {(+45} (33
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| (¢} Write the micro-instructions for the execute
sequence of following machine instructions:

: (1) Indirect mode STORFE
(it} Direct mode 187
(it} Indirect mode BUN (6]

l 4. (a) What is meant by bus request and buk{é% with
respect to direct memory access? @ ()
S
(b} (i) Perform subtraction nn@gim unsignéd
numbers using the complement bl the

subtrahend ;

6428 — 3409

(1) Construct the characteristic table for SE flip-
Mop. (3+1)

{c) The initial content of PC is 120. The content of
memory at 120 is C1AD. The content of the
memory at 1AD is 0250. The content of memory
al address 250 is 0134, Assuming the instruction
has the format as mentioned below :

|| Inrc [Mﬂren
15 14 12 11 1]

And 3-bit opcode for BUN is (100), and BSA is
{101},.

P.T.O.
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(i} Specify the instruction that will be cxecu
next and the addressing mode 10 be us:

(1) Specify the micro-instruction to be execy
sequentially for the Tetch and execy

sequence for the given instruclion

(iii) Show the contents in hexadecimal
registers PC, AR, DR, @d Sg7of ol
basic computer.

mper.

Give the answer in a tab 6-colomns Colum
| must contain the miggo-instrucfions.(response
part ii). Column 2-®must digplay the contents fi
each register and a row for edch timing signa
Show the content.of registérs afler the positiv
transition of each-clock-pulse. (8

3. (a) Explain Index-register addressing mode with th

help of an example. Also specify when! where i
It used. i4

(b} Assuming the given data stored in 8-bit register
Perform the following operations and represen
the result obtained in hexadecimal :

A= (TC), B = (65),,
(1 A (AND) B
(i) A (XOR) B
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{iii) 28 complement of B
(iv) A - B
(v) Circular Shift right 2 times A. (5)

(c) A computer uses a memory unit of 64M waords of
36-bits each. A binary instruction code 15 stored
in one word of the memory. The Lnstmct@ has
four parts :

\
(i) An addressing mode ﬁclgr‘@‘sp:mﬁr ane

of the four- addressm
(i) Operation code,

(iii) A register code part tacspecify one of the
14 registers and @n_address parl.

How many bits are there in‘@ddressing mode part,
opcode part, register code partl, and the address
part? Draw the instruction format, clearly
specifying the indexes and the number of bits for

gach part. (B}

6. (a) Represent (-84),, in 10 bits register using following
representation

(i) Sign-magnitude representation
(i) 1's complement Represcntation

{iii} 2's complement representation. (4)

P.T.G.
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{b} How many address lines, data input lines and dara
outpul lines are present 1 & mMemory wnat
represented by 4096 » 167 How many 256 » g
memory chips are needed to provide a memory

capacity of 4086 = 167 i(5)

(¢} A two-word instruction is stored at location 509
with its address field at location 501, The addeess
field has the content as (Q) hefcontent’ of
memory word at address @ is 630¢ A processor

register R1 contains mber 300, Evaluate the

effective address j addréssing mode of the

instruction is @ 4
(i) Immediate  fiNDirect ;
(iii) Indirect {ix} Relative

(v} RBegisier-indirect
{vi} Indexed with R1 as the index-register.
(8]
7. (a) Draw the flowchart for the execute sequence of
all memory reference istructions along with the
contrel conditions. (6}
(b} Write short notes (any three)
{i] Memory mapped /0
(1) ISZ instruction
(iii) Register reference Instructions

(iv) Octal to decimal decoder (%)
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