EC-504 (B) (GS)
B.Tech. V Semester

Examination, November 2022
Grading System (GS)
Computer System Organization
Time : Three Hours
' Maximum Marks : 70
Note: 1} Aftempt any five questions.
sl uta weAt @ g hifg
ii) All questions carry equal marks..
ooft v & @ wuE SB E|

iii) Illustrate your answers with neat sketches wherever
necessary. .

gl off ImEeaE &, R IR ) s IR b "I
iv) Assume suitable data if necessary.
afe smaeas & ar SUgaR STeT qH
| v) Preferably, write the answers in sequential order.
Sftrrra:, Fme B9 3 SR ol
vi) In case of any doubt or dispute the English version
question should be treated as final.

Rl ff TR & g areray e Y RfY & shisht W
& W b1 3ifam wAT S|
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What task performs by following machine code? Assume

“initially: R1=x,R2=y,R3=0, R4=0 7

ﬁm%ﬁaﬁqaﬁamﬁ-ﬂﬁ-wmgﬁ%?mﬁﬁm
:Rl=x%x,R2=y,R3=0,R4=0.

INCRI1 #RESULT=x+1"

COPY R3 " #R3=x+l

INC R3

COPY R3

MULTR1,R3 #RESULT =x * (x*+2)

COPY R3

ADDR2,R2 # RESULT =2*Y

COPY R4 ‘

What do you mean by virtual memory? Discuss how
paging helps in implementing virtual memory. 7

aﬁmﬁmﬁﬁmwwg?aﬂfaﬁ%ﬁﬁﬁﬂ
a@mﬁmﬁaﬁmaﬂ#ﬁnﬂamﬁl

Consider the basic ‘computer registers connected to a
common bus system, if the memory sizc is 256 k word
each of length 32 bits, and the instruction format h:te-; three
parts: an Indirect address bit ([}, the op-code part ind the
address part for this system perform the following: 7
i) Whatis the numbcr of bits of the address bus? _

ii) What is the number of memory reference instructions;

register refcrence instructions?

wﬂmwmﬁ@mmqﬁiﬁﬁmﬁm

%) G2 IR T SBR 256 k AeS &, T Y TR 32 faes

%,mﬁﬁmmﬁeﬁ?mﬁlwmﬁawﬁzu}

g —are uET 3R gaT W7 58 qnet & Rie e il av)

i) oeq a9 & feq H e i Bt 872

ii) A Tef Bel fr T T &1 e e @
Goitgd el
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Draw and explain the flowchart of floating point addition
process. 7

TeAfeT Gige Sitg & IfRar @61 Jelieie SHTgy iR ARy

Explain the differences between hardwired control and

micro programmed control? Is it possible to have &7
hardwired control associated with a contral memory? 7

EEAAE Fgid 3R TSP HINS g S 19 3iar T &

a1 fFriFer SR | I3 eaad Friae dva 22

Find a method of encoding the miero instructions

described by the following table so that the minimum

number of control bits 1s used and all inherent parallelism

among the micro-operations is preserved. i

frafeRaa arferast grr aftfa e Al Y widin &
SuAnT e S | 3R gaH Hared & dra ot safifea
HHTIARaT 61 81

Micro instruction Control Signals activated

1, abcde
1, . adfg
Jr_; ) b h

i, c

£ c.eg i

1 ' a, h, j

With a neat sketch explain the micro programmed control
organization. 7

e wERfa FrdEor W Y e R B gerar
HHHATIC|
A hardwired CPU uses 10 control signals S1 to S10 in

various time steps T1 to TS to implement 4 instructions
I1 to 14 as shown below. 7
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i =1 S1 9 S1o a@ fAft=
a@uémq‘maﬂaw S1 3

Eﬂ?ﬂﬂﬁ TIATSH 4fEa 1A 14 ST AT b ferg

mﬁm’éﬁwﬁiﬁ%@w gl

T T2 L T4 |15

11 | s1, 83, 85| $2, 54, 86 S1, 57 S10 [ S3,S8

S5.86,57| S6  |SI0

13| SI, 83, S5] S8, S9, S10
31 S1.53.55] S7, S8, S10| S2,56,89| S10 |S1,83
12| SL.S3.S5]| S2, S6,S7 | S5,810 [ S6,S9/S10

Find out the Boolean Expressions represent the circuit
for generating control signals S5, S6 and _S 10
respectively? [(Ij + Ik) T, indicates that the cuntl_'ol 51gT|al
should be generated in time step T, ifthe instruction being

" executed is Ij or Ik]

frisor WA S5, S6 3R S10 IHA FA & fog A
Ifera e | o it o 2 [+ )T,
$fita @var & s Prizor w@bd 7g $7 T, St &
wifgg afg e IjorlkﬁmTEﬁﬁﬂTﬁT?ETgl

Draw flow chart and Explain Program Controlled I/O
technique of data transfer between the CPU and I/O

device _ o 7
i) =1 a9 3R CPU 3R /O f2arss & €9 Sy giaw
& T Hgles VO aa-ia 6 R #R) |

The original I/O bus operated at 33 MHz and transferred
32 bits of data at a time. [f the hard disks attached to the I/
O bus could deliver a maximum of 40 MB per sec, is it
possible to use a video card that needed 128 MB/sec of

bandwidth to meet the demands of an application? Justify
your answer. ' ' 7.

Conid...



.. a)

b)

(5]

qet 1/0 aH 33 AMEdT o) et off 3R v A F 32 fae
ser suiaRa e ot gt /0 g9 4 9 B &
siftrapaT 40 MB Ul Jehs feflay o= et 8, d 71 T
A 1 o1 ST A H@9a & R R o Bt
7Y Y g1 R & RTY 128 MB/sec dsfagy & smaega<t
Bt 27 o FarE 1 sitfueg wfad aR|

Explain how a typical DMA controller can be interfaced
to CPU or microprocessor with suitable example 7

o e DMA Fi=e o1 S9gat $S1EI01 &6 |y CPU AT
AEPIMIAER & T HY AT I el 81 FAH1T

An /O device transfers 10 MB/s of data into the memory
of a processor over the /O bus, which has a total
bandwidth of 100 MB/s. The 10MB of data is transferred
as 2500 independent pages, each of which is 4kB in
length. If the processor operates at 200 MHz, it takes
1000 cycles to initiate a DMA transaction and 1500
cycles to respond to the device's interrupt when the DMA
transfer completes, what fraction of the CPU's time is
spent handling the data transfer with DMA? - 7

TE /O feass 1o a9 R ¢ e Y 9 o
10 MB/s 31 wHiaRa &var 81 R oo desfage
100 MB/s 81 10 MB 32T &1 2500 ¥aF I81 & 9 o
AR Bt S 8, e § ude i Fa@rE 4kB 21 3l

HIRIER 200 MRS IR HEIerd 2l 2, & DMA gvdiawor

M 1 R DMA a9 g6 &1 & 17 1000 5 aik
fEargR Y T = STare 27 & BRI 1500 T TR §| DMA
& Y STET RAFTRYT ) THE § CPU ¥ @59 &7 s
v @ Aar g7 :

EC-504 (B) (GS) ' PTO

o

7. a)

b}

EC-504 (B) (GS)

|

the

Explain the different types of mapping procedures in ;

orgamzation of cache memory with diagram.
w1 A ¥ wimam A R v B M gl $ iR
& T ¥ §aHEE

Supposc a 32-bit bvte-addressable C PU accesses imemaory
in the following order: 433, 435, 530, 535, 443, 444,
531,538, 539, 553. Assume that we have 4 cache blﬂckg.
Initially the cache is empty. (1 word = 4 bytes) and 12
bits memory addresses are in hex decimal. 7
i} If the cache is direct-mapped, what is the total
number of misses? Assume 1 block is 1 word.
(Ignore the tag field and other bits.) '
ii) If the cache is 2-way set associative with LRU -
replacement policy, what is the total number of.
misses? Assume 1 block is1 words. (Ignore the tag

field and other bits.)

iii) If the cache is fully associative with FIFO
replacement policy, what is the total number of
misses? Assume 1 block is 1 word. (Ignore the tag
field and other bits}

m&ﬁﬁﬂqﬁ?az—ﬁam~®ﬂiﬂCPUﬁﬁ%ﬁﬁﬁ

3 Pl T R g ' ,

433, 435, 536, 535, 443, 444, 551, 538, 539, 553

o= & b R O 4 F wiin 1 AR 3 e @l R

(]ﬂﬁ:dm}aﬁlzﬁﬁﬂmwmﬁﬂwﬁ@

i) af & savae-ice B, 9 i i gor e ol
3o g o fs | e 1 w58 &1 (3 Hes IR I
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Contd. ..



7]

ii) #fe o LRU wlRrmengs ey & ey 2-2 B ggarft
#, @ fire & oA T e 27 9 3 6 | =it 1 I
21 (21 Fieg ok w7y fFeg wwE T 3)1) '

iii) I So ¢f @' A FIFO nfereme= Aify & a deg
2 AP Hr pr g Fn E? g o | <iie 1 75
21 (20 Bleg ok g few o2 w7 3)

8. a) Cache memory 16KB instruction cache and 16KB data
cache. 7
Hit cycle: 1, Miss cycle: 50
75% read access and 25% write access
Read miss rate={0.64%, Write miss rate=6.47%
What is the Average memory access time (AMAT)?

e TR 16KB e a1 3k 16KB 3T S
fez amgfrer: 1, g afa: so
TS%ﬂzqﬂ#aﬂqﬁ%mq@w
PR ag =0.64%, B9 T R =6.47%
ST AR g TTRH (AMAT) 71 27

b) Formulate a four segment instruction pipeline for a
- computer. Specify the operation to be performed in each

. segment. 7
PR & oY TR de A Timuens dar ) s
[e ¥ f6y 9 Gt ate Ffde Y
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