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1(a) List the steps needed to execute the machine instruction
ADD A, LOCA, R4

in terms of transfers between the components and some simple control [10]
commands. Assume that the instruction itself is stored in the memory at
location LOC and that this address is initially in register PC.
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NOTE: If a source of destination is a register (R), MAR, MDR steps are not
required as registers are directly accessible to ALU as both reside inside
processor. MAR and MDR are required only if we want to access main memory

for read or write operation.
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OR

2 (a) Assume a program with 1000 instructions. 25% of the instructions take 4
clock cycles, 40% of the instructions take 5 clock cycles, and the remaining
instructions take 3 clock cycles to execute respectively. Calculate the time of
execution assuming basic performance equation if the clock rate of the
machine is 1GHz.

P=N*S/R

Ans=4.05 micro sec
(b) Define Exception. Explain any 2 Kinds of Exception.
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PART B
3(a) Explain basic instruction types with example.

Q4 Instruction types (one-address, two-address, three-address
instructions)
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(b) Three devices, A, B, and C, are connected to the bus of a computer. 1/0
transfers for all three devices use interrupt control. Interrupt nesting for
devices A and B is not allowed, but interrupt requests from C may be accepted
while either A or B is being serviced. Suggest different ways in which this can
be accomplished in each of the following cases:

(a) The computer has one interrupt-request line.
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(b) Two interrupt-request lines, INTR1 and INTR2, are available, with INTR1
having higher priority.
Specify when and how interrupts are enabled and disabled in each case.

LENC BIESLLLMCLELFLL WLl LG LUI].I'_.II.E LCRE WW LLLELFLIL ].IJ.I.E].ILI.J__II.I.U].I.

4.6. (a) Interrupts should be enabled, except when C is being serviced. The nesting
rules can be enforced by manipulating the interrupt-enable ags in the interfaces
of A and B.

i(5) A and B should be connected to INTR;, and C to INTR,; . When an interrupt
request is received from either A or B, interrupts from the other device will be
automatically disabled until the request has been serviced. Howewver, interrupt
requests from C will always be accepted.

OR

4 (a) Explain addressing modes with example of each mode.
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PART C
5(a) Explain the operation of stack with example.
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Differentiate between subroutine and Interrupt service Routine
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6 (a) Define Subroutine. Explain the concept of Subroutine Nesting with example.
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(b) Explain any three assembler directives with example.
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PART D
7(a) With a neat diagram, explain registers in DMA interface. Also, explain bus  [4+6]

arbitration approaches in DMA.
, DMA controller registers with bus arbitration?

DirEcr MeMORY  Access

. TQ MA"D‘,\ .ch—\é,g_ bletks \_% Aaid od Lu'd\/\ )M 4 Wy PIY
utesinal  deanies OAd VAl wu.uw:'ua_ y, DMA (Direct Men
Aciess) approads iy r})kwa Ldssl .

DMA odoolles. ((ambol dem ciacit v Ilo deda ‘vd"&\[)'-t&)
dals KWJB'{ d;rcd'f.z belbres ple devica and vwzmmza »
e folled

* DMA abolles ads as a prreeasoi , bud & e
o’“ a \olﬂd@ 'u.ru'\.dé7 Haw ?M
sonds Mae pollovfvy daka a :
Gy Twe &W)\;z’ ! a&M
Qi) Conre| La szou'bo T veda d{\ )‘nux{j"\ pachh Qa
o Wl - ‘

CO3

L2

* To \V\A\-icdn-
Lleck
G Tu wed  cowd B
L WY A ol de SWeX e DMA eaben

Page 12 of 26



* DMA cokalln poffmmws Haw aeguukid I /o opuakion o

Stals amd Corol.

S->auwa ad I e

WeAd Lok

snds o Mawp“l 1o
3|

20

Mfw M caup

letien
|

[R&

| &

(M)

e = A )
g \J

_marmg.

Die!

Pl l

Biie b F los, | 0]

Rl READ LIPVTE

| Done Dala Vasadyn  §iuic\aen
kA Spdapt s papi et
\E Rouse v.\\u‘m(‘r (ewmab)e) abl.q_

Lole "M-JUL .
(= Lons oy tMain w,wuud,
Szgkw Guy
Disk I DMA

Yoy burasd

i

Was. a}) bMF—cﬂm

'%:%Mg_

Page 13 of 26




o(Lessnd e procassast omd DMA Codvollesn
W\M« 'bMPo Ttes hamre Lles prcuily  HMawa
protssd. oves bus Conkn) .

= Oyde sm&m DMA ¢odvollen  gleals m,w,«a ey d
‘pom pwaw thowp prscwsser auigmatis wacst Y peas

Qleesh . Fv\uou baﬁha k;.hmbw\.&ﬁ, D MA M

pr—
- Bk .\ﬁ.\ﬁmdg Tue DMA  tembepllen overn el

altess 3o e wam Wd\a, h..«a)hu o bleck
wWHod Pe 1 WM 51)

F\w{gb'dr ah'»sc.'\“) botm s prtaasd. and o DMA o
Or o D m\\%hﬁamm»w&m.w
Wiw o acess Mo W“WDM?S Te rsdma s, bud
arbifsdin oA axe Augyl ld

Bus  AskHnaliiom

" Bus waslen! deva Mk wihalt bR kavalprs o

The wext dendce coam dake Cpdist Mlnua»xbm*
vafuw“v;sw .

¢ Zus Avdofhakion * o_? S Hue vt de

4+ blteme wma\’eA. < sde

amn L%M

L® igxd  Bvihaln
- @ Dy Mbhabon-

Page 14 of 26




Conhialiged B Dubiheiin Technfipa

> A bm&b b eabider PM%MM Ha W‘«d ki fxa

2 buws Mb*%wndumpmdﬂﬂ&a&fwbd‘
nvected fo Ml bua(e.,a. PMA  Comboller l/wviva\ Wi
pm‘c't.;ho). . ’

- B ":)vﬁ*\‘a% ™Mo pastasa wll ad o> bua wmastar .

2 Shemanrer a DMA  combmller ywxuaha a W*(ﬁ) "
m\;% & Buw Roguest Lwe , pwcessor ach val
w ~ Cexd a‘cdw& \wm;lua DMA ebollor  Ganne
becomt & weastiy

2 BG yyﬂd Bw a coaunedid ta ol IMA damicas )
daicy Jwaav Unk | b

29, DMA odwllen | Mos emabled tae Aaguad, i+ blecks ¢
s‘vlw.l (Btr)) and adhr wb & waasiue %u\ Joud  anloifsal om
M,\»a Nsaloling Mt bus §n etn et (. ande

"SL DMA codooller | huss ol Bnabled  bus ok s

»ﬁo MMJA & | Mavxal s B dwmeieom e

DMA lleas o.uuha.u e(».& News bus w\u&?dm

“3/

?-dt,u) O
A
/,"‘ ——— — -l ‘j-— ——— - N —
/ ) 0_))5' T 1 y oy )
LR i il Bas

Page 15 of 26




|

Q'J"l —)

& lnd i o
6 st \'
| B __,ll " ‘u.
0 pwuase e | B Gendwilen d | e

(V%)
w‘&f}vu.

,/ (.v»h/.n U’b \av‘ab %( - 8 {L\_au‘k% L qu, "(\_‘Z)L."(;Li.'v-""' Rﬁov'»’

_bo_ JV(\ La ‘IJ\ O(_c« /

DMA Cendmllen & egquusty ad a.uv/«tw M bus waaakas
Mo bus. At M haa it adivedy P WMLM
4» MOMWMW u‘b\ua_:\'\ﬂ-tbu&o’
&%K&\*‘ %ﬂMSVﬂ» i *oak S b 28

S\ TPRR - TVEN WMDMAUML-\\cL»Vw*L
mNJ adhvadny  Buy v | JYOT

Diskibuled Bus Mbikation

3 : [ / -
l l ARGO
T '\Jn'ﬂ '.|,1. ’..,n

.&U.d.u.im..;" o oamge . Mo bus me

o?;g.f W cobthaion prsy Uit usivg

T
L £
J =1 Prac il

LImAY JT

o

SV\).I) ot Cax UJJ

\ = P)b/u A

- e — e — —~—
(DERbuad_oskihaliin _scumas

e et £ = — =

Page 16 of 26




2 Ladh dmce b tdoukled by vy a LbTH bk
g b-\ Y saivg. i ’Ta

D Demices St UM«;\Q "/V“MM'U ® Shud -
b"a\MQ e P\AUL {)’\. bU-bi} MID«.(A}IM oo

e bua (Y bwas  ARR,— ARR,).

<9 Demier Inari'vy e, LV‘JW* M%\u}\mwﬂé
s Hae FE JVVNI

4 3dcot.l-4vg*ru-z¢_&%

* Assumme ot kban duvus A amd B Movt Haddy ldu
wrdats  § oamdl b
Ve idd 4= olo) MR
‘d o & Ollo,
Device A howswits e paloms 012l om  nbiksabio 4
SMce & sonds M paddom Ole s asdihalin L
¢ A  ede value 3 calendoled o{,m sz_.ou&os

w\?ﬁww% woktinding denices

LQ olo)
4+ oOllo
o)) <._.<_‘J_q_ %Mﬁv\dtﬂa
o 1 Y M ‘op! fu,mi«m JERV VT |
e oM Fue QMiiN\Ahﬁ i\/wu&
© San M(Q,WM&AM;J oA O3
okl volae LTH ba ot é Q’Y“"'\‘

© Ww b /%HAALO wAlLs st v cvwa. b‘+ plaw ,
SNLMAGA VWA Q,awb\_ O‘v:).ﬂ_h \)Q ‘\ Haod 'A*N‘Uv \A\w
AL s ao)ed

haiiih A o\o] Csde. O |
O
7, ¥l
ywaswadzia
S0 wewr  dnica A Suess Ol0 © .

1)

dwmw 3 ollo tede 011 |

\/\/\/L v
wils ey a
ol\lo cdu .
wor 5 O %v\ S B oloe
+ol\l®
sl
ol 1@

T vwams dema & ik Nee omamwa Augit
Har s vvastes

Page 17 of 26




OR

8 (a) Explain various methods for handling interrupts from multiple devices with
neat diagram.

Handling multiple devices/interrupts (polling, vectored
interrupts, interrupt nesting, daisy chaining)
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Write a assembly program to read a character and display it.
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10 (a) What is an Interrupt? With an example, illustrate the concept of interrupt.
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