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Q1-Put (¥) for right answer and (X) for wrong answer

1-1. Buffers are needed if any connected devices are working at different speed ()

1-2. DMA makes the computer more efficient for transferring a huge of data between 1/0 and RAM ( )
1-3. More Data lines in CPU increases the throughput of computer system ()

I-4. Clock generator 8284 is used to bring down the CPU frequency to the desired level ( )

1-5.in 8086 Zero Flag ZF is used to detect errors ()

1-6. Intel 4004 is the 1st CPU in single chip introduced to the market ( )

(8x0.5=4marks)

1-7. Parallel transmission is very high speed and cost () ; Address Bus (20- bi)
[-8. Parallel transmission is mostlv used for long distance ( ) TR A
Q2. a) In the following 2 tables choose the right answer (5 mrks) B oL ] Bx
Genera [ 615 ox | -
Item 8085 [ 8086 Regmen|__SP : (16 04)
H s 14 CS =k

Data bus bits 8-16--20- 8-16--20- — : D3 =

~— + 53
pipelining YES-NO YES-NO " ES

IP
| Memory Segmentation support YES--NO YES--NO [ Inzemal Bus | e0g6 Bus
Commurucation Conual b -
Max memory space IM---64k 1M---64k _ Regusters. Logic
Maximum mode YES--NO YES--NO
2 = Inlernal p— Instruction queue
= i m",: (B ba) ﬂlEIEIE \
— ll’roperlgf . CISC o RIiC
< Cycle(s) per instruct
uck Cycle(s) per instruction | 1 / More than 1 grciihan | i Execution Unit (EU) Bus Interface Unit (BIU)

microprogramming YES -/ NO YES -/ NO n
Complexity Higher / Lower Higher / Lower .
Number of registers More / Less More / Less
Code density Higher / Lower Higher / Lower
examples uC CPU/ GP CPU pC CPU / GP CPUg— GP =>general purpose

Q2 b) fill the column 2 of the t'ollowmg tahle as relaled ta column 1 (7 marks)

Registers category Register(s) names

General purpose register(s) 'y T

Compuler status register(s) S N T

Pointers or offsets or index registers

Segments registers

EU registers

BIU registers

Q3-Fill the spaces in the following sentences
2-1. An instruction cycle is as:  An instruction located
(. ) isfetchedby ( __
bytes of instructions, then they passed to ( ) unit for decoding then (
needed to save in memory, it will pass to (___ ) unit to transfer it to memory
2-2. a) The first CPU introduced to market by Intel is ( Yand itisa(_)bits CPU
b) The last CPU introduced by Intel is (  ).anditisa(___ ) bits CPU
¢) Your Mobile or laptop CPU is () anditisa( )bits CPU

2-3. The code segments offset (effective address) is represented by the value in ( ) rcglster If this oﬂ'set=' (AﬁSF)hand CS
reoister contents is (F49C)Hh then the nhvsical address will'be ( )

(14x0.25=4 marks)
in ( ) segment at memory location address pointed by

) unit, then instructions ordered in a queue which can hold up to (__)
), If the result of execution

! i
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% .\ a0 em 2 that matches Hrm I (1430527 ninrks)
v ; tem | Item 2 A
- __r_ Interlace wansters data between RAM and O without having to go through CPU
r 2 | The 8086 processor can suppoits 236 ditferent inten "I“\ e R
3 PIC 8239 Con work with other CPU i the same system
] I interrupt occurs | chip contains yu\np ol ||u.h||n that are (hwn&i 10 work with 1 or mare related functions
5 Mulu Core processor a controller used to 1 m.mn“ the lunlnu |u1\\uu wumulcr devices
6 | 8086 in maximum mode “More than | pﬁI\mr o siple tlllh -
7 PIT-8233/8254 Input/ umpm |mn\ are treated I\ CPU ns RAM locations
S | PPIN23S A data structure with FILO dats aceess mechanism - = -
9 Stack Auta setto 1 itarithimetic upcri ton result <1 - T
10 | Sign Flag, S Controls the interface between CPU and 1O ports
11 | Chipset Automatically CPU pushes the (lags and the next instruction address in the stack
12 | DMA controller §257 Controls the interrupts priority
13 | Memory mapped 1/0 clectronic cireuits that make the computer compatible with the peripherals
14 | lnstruction eyele programmable interval timer controller
QS5- Choose the right answer (20x0.5 = 10 marks)
3-1. CPU architecture using microprogramming makes it
a) more complex architecture b)more expensive ¢)more elficient d) more integrated c) all f) non of all
32, A uP is capable of addressing a 1M Bytes of memory il it supports
a) § bit data bus and 20 bit address bus. b) 16 bit data bus and 25 bit address bus.

c) 20bit address bus and 8 bit data bus. d)16 bits control bus and 24 bit address bus and 20 bits data bus

3-3. Program counter is incremented automatically

a) before finishing of execution of current instruction b) afler finishing of exccution of current instruction

¢) after fetching of current instruction d)at same time ¢)All f) none of the all
31, in 8086 the physical address is computed by a)BIU b) EU c) ALU d)RAM
3-5. Segmentation isapplicd to_a) registers b) RAM cROM d)ALU  e)databus fCPY g)Address bus  h)DMA _ ijall
3-6. In segmentation, segments ¢+ ¢ : ) : F s
o) should be same size  ° b) code segment must be larger )wuld be same or difTerent s size |
d) data seommen must be lareer e)stack ségmeiit must bé the largest N none of all i
3-7. Program Counter (PC) n.prcscn{: Fae TRy e O .
a)physical Address in’ ALU i bEflective.Addrosy in RAM ) phys:c:ﬂ Addrus in DMA '
d)phvsical Address in RAM ¢)Effective Address in ALU DE(fective address In’ stick:
3-8. the most flexible addressing mode that can be changed in run time is
a) register b)immediate c)indirect register ¢)indirect memory
3-9. The way of how the addressing of source and destination in an instruction is called .
a) data mode b)addressing mode d)bus mode e)execution mode
3-10. In an assembly instruction format, the first ficlds is the a) source of data b)destination of data c)operation code
d)Segment name e)directives f) immediate data g) data addressing mode h)non of all
3-11. Which of the flowing instruction is the fastest? a) add cx,dx b) add bx,cx c¢) add ax,bx d) add bx,ax e)add ax,ax
T oT The ToToW g Causes RAM access i itis used  a) indircclregister addressing mode B) TeEIIer Addrese g ode
¢) Immediate addressing mode dAll c¢) not of all
3-13. Instruction pipelining system introduces
2) faster single instruction execution- b)faster over all process execution
c)faster hardware access d) faster program counter e) all f) not of'all
3-14. In 8086,which of the following registers which is used as loop counter?
a) CX b) BX c) AX DX ¢)DI NDS
3-15, [n 8086 supports maximum segment siz¢ of locations (bytes) of memory

(20bytes -64 bytes- 4k--BK--16k--20K--32k--64k--128k--250k--5 12K=-IM--2M-==1 G--2G=-20G)
3-T0. micro programnung 15 used lo desighn

a)contro! unit b)ALU c)Registers d) RAM ¢)stack DALl #) none of all
3-17. In assembly language programming, dircctives are used 1o tell
a) user what 10 b) programmer what to do ¢) processor what o do
d) assembler what to do ¢)ull 1) none of all
3-18. PPI 8255 is used as Inferface controller 1o control __a) Interrupls h) 170 ports d) elock thiping ¢) RAM
3-19, PIT 8253/8254 ‘ ,
a) gencrates peripheral clock signal ; b)ean be programmed 1o give the deslred timing and delay
c) used as Sync/Async. transmitter and recelver d)control serlal transmisslon o)all
3-20. DMA controller: used to transfer data ( ywithout having w go through CPU : :
a) between RAM and RAM or I/0 and RAM b)benween ALU nnd RAM : g atis
¢) between CPU and RAM d) between /O partsand CPU- edall
! GOQD LUCK  » - AR Paqem
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Q.G. Assume that a CPU uses instructions pipelining for three instructions, each instruction segmented to five stages

Fetch (F) Ukl !
Decode (D [ ’-{-‘ [} r
Execute (E) ‘ %
Read (R), J

5. Write (W) ) . X
Bv assuming that each stage takes 1 Clock Cycle(CC), 1CC = 2ns, latency = 0 and all instructions are completely independens,
. |l (Total 7 marks)

Vs L —

do the following: o ] )
(a)use sketching to show pipelining mechanism) (Imarks ) ) ) ) : A’a
b) calculate the time needed to finish the overall process of execution of the 3 instructions using ﬁ/@?@

%)

(i) sequential (1 marks)
(i) pipelining (1 marks) _ o I
(c) calculate the process throughput (instruction/s ) in both cases, sequential and pipelining - (I mark)

(d) using your results calculate the speedup in this process. (1 mark)
(e)by assuming CC=2ns, latency = 0 and all instructions are completely independent, if process has [000 instructions each of 5

stages
(i) if the time needed to finish a process of i instructions each of k stages is (k+(n-1) CC, calculate the time needed to

finish a process of 1000 pipelined instructions each of 5 stages (I mark)

(ii) calculate the time of 1000 sequential instruction (1 mark)

(7 marks )

Q.7- briefly answer the following
a) What 8086 minimum and maximum modes mean?, (Imarks)
b) Referring to 8086 pins and signals shown in Fig.1, list down the signals if maximum mode is used showing

corresponding signals if minimum mode is used (use table below) (2marks)

Pin Min Mode | Max Mode
number signal signal
-.-CIIIII.IIIIlllll.l-l"l.l’.'.-*
. A fary Yt
: VD= (;_0 —-)
) . u MCCE :
« oo 02 29 [ u., .
a =~ L 4
T, TR O . . Al o
. e P . . . - X ]
T T T -k u B 35 [ oatess DI
. R sy kN s R T7ss )
¢) State the name and function of each chip shown in Fig.2 (4 marks) : G 4 : e H a7 :
LIIIIIIlllllll.lllllllllllllll'l'l'lllllllllllllllllll‘: 'hD]IE 2 3= j;?l-_-.:’:.:.i :
: ‘ s A0S 33 [ aress -
L ]
. . PAOT =" 40hPA4 Tr A0 32 0 SEsT =
s st 2sl0vee  [pazge 33 1pas 1 - = .
s -WRL 271 A0 ::;E:i B 3BOPAS ) : : AD3 E 8 33 J UNGMX =
o] A 26wt |"Rods o ey 3 e 20709 05 .
= o074 2s[Ir7 csds 35 3Rsser ‘ . : . 8288 =
« 06l]s 2aCwg  [oNOG? 34p00 «: A5Q0 o, n0WE oo -
: vsUe 23— IRS Aodg 32002 5 :l ADS | 32 :l Ci. - N :
: valjy ptel 22 ika pczd10 31003 6 .. ) "o Rl S
: o3lfs M alims | PCEQH 62994 s0p0g 7 Nt BT 20X @® .
. D2_C_—9 20{_IR2 pcad13 28ADs 8 .- a3 O 13 0% 7] .
« O1(J10  9[Cm1 |Pcodis 27p7 9 re . — .
Poolln wlwo (Pl Ebw 2o Ou 2 fs o
<as o] 12 17Nt pc3dr 24fpEs . o0 L B o= .
«<as 1013 16 -ser-Cv | PO 18 23frss T 5 K = a
. = 19 220 2 g £
:GND 14 15[ cas 2 Pazazo Z2pre . 23 1 qs¢ ne =
. ‘ C Qo1 2¢ [ qs: (Nim: o
- . - — L
. « NRQOis 23 0T .
L] -
: «  axQis 22 1 aesey s
L}
: * ooz 21 [J Aeser .
: . -
. . -
] - -
- .
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-
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Q8 Referring to Intel 8086 instruction set and assembly language programming syntax, what are the errors™

in the following?. Write the correct form . I no error just leave it .

1) ROL BI

3) MOV AX.BH

5) POP 23h

I, AX “a

(8x0.25+0.5=2.5 marks)

----- 2) push 50 --

4) add 5h.AX.BX

6)PUSH BX

7) SHR  AX..2, SHL BX,1

§)CMP AX.2

Q9-Write down the result (in hex) of each step in the following code
(show the stack updates after each stack instruction, use stack sketch)

Mov ax,1122h
mov bx,1112h
MQV cx,2h
Dec bx

Mul cx

cmp ax,bx
jINZ CE232
Inc cx

CE232:

dec bx

sub ax,cx
push bx

push cx

pop bx

MUL Bx

Mov ax,'cx
CBW

(14x0.25=3.5 marks)

=

|

stack sketch

|
N

Q10-Referring to assembly language coding, which of the following is a directive (D)or an instruction ()

(Just choose (I) for Instruction and (D) for Directive)

MODEL SMALL  (I)----(D)
cbw (D----(D)
.code (1)--{.(1?)'
Pop AX

Inc CX (D----(D)
IMP (1)---(D)

()-5(Dy - ¢ i

Cmp ax,ax
SHR DX, 1

Push ax

Sub ax, BX -

MUL BX
END

(12x0.25=.3marks)
(I)--~D)
(D---«(D)
(D)
(1)---(D)
(1)--(D)
(N---(D)

END,

2
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