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Electrical and Computer Engineering

ENCS238 - Computer Organization
Midterm Exam

Spring Semester 2016 Date: Sunday 17/4/2016

Name: %zﬁk L/L_/Q“\'"m/»“\ 1D:
Section: (please circle): Dr. Abualsoud (9:00 - 10:00), Dr. Abualsoud (1:00 - 2:00), Dr. Hanna (12:00-1:00)
Instructions:

* You have 90 minutes {1.5 hours), budget your time carefully!
® Turn off your mobile.

* To make sure you receive credit, please write clearly and show your work.

1 20
2 12 C
3 12 A
4 14 E
5 12 C
Question 1 (20 marks)
1. Which of the following is not part of the processor
a. the ALU b, the CU (Control Unit)
c. the registers the system bus
2, Ttisa(n) design issue whether a computer will have a multiply instruction.
(@architechu‘al (B) memory (C) elementary (D) organizational

3. When perform the following instructions, how will the FLAGS bits be set.
MOV AL, OA3h
MOV BL, 0C2h
ADD AL, BL

(A) CF=0, OF=0 (B) CE=1, OF=0

(C) CF=0, OF=1 @CF=1, OF=1




4. Given that the BL register contains 1111 0000, the effect of the following instruction

OR BL, 0000 1111 is to

a. clear BL. @store 1111 1111 in BL

c. store 0000 1111 in BL d. leave BL unchanged
5. A Stack-organized Computer uses instruction of

(A) Indirect addressing (B) Two-addressing

Zero addressing (D) Index addressing
6. The JMP instruction modifies
@ the instruction pointer register b. flags register
¢. CX register d. none of the previous

7. A computer’s memory is composed of 32K bytes. How many bits are required for memory address if
smallest addressable unit is one byte?

(A) 13 (B) 14
@ 15 (D) 16
8. Which of the following is an illegal instruction
a. MoV Ax, 30000 iNc Al 1
¢. alNd bx, bx d. add ax, 30
9. As the density of infegrated circuits increases, the speed of the digital logic decreases.
(A) True {B) False
10. An assembly language program is typically
non-portable b. shorter than an equivalent HLL program
c. harder fo read than a machine code program d. slower to execute than a compiled HLL program

A T¢c 28 |8 [A

D A d? B

Question 2:(12 points)

a) A computer system has a 16-bit word size. Each machine language instruction or each datum has to fit in 16 bits, This
computer also has a single 16-bit data register, a 16-bit instruction register, and a 12-bit program counter register, Each
instruction consists of two fields: 4 bits for the opcode and 12 bits for the address of a single operand in memory (the
single data register will be used for a second operand, if necessary). Use this information to answer the following
questions. You may use powers of two in your answers {224, for example). [7.5pts]

1. What is the largest unsigned integer value {decimal} that can be stored in this computer?

[é*l.‘?i‘r —f;‘) L"W U“'S;th&g \p«’)‘l"&t = 2,6""{

2. Signed integers are represented in twos complement form. What are the largest positive and negative signed integer
values (decimal) that can be stored in this computer?

({-bib Sipued nmoess

T 5 2
I, QR




3. How many words of memory (decimal) does this computer have?
Adces = 1o bk (2.
st J . ’
=) memay Sie = ) wods = Y Je ords

4. How many distinct opcodes (decimal) does this computer allow in its instruction set?

U bils fw Q?Gaaﬂ»«:s;;@ #oﬁpdf?@cgﬂjzfﬁ = [&

5. If we want to upgrade this computer to support up to 32 distinct opcodes. The computer’s word size and the number
of registers must remain the same. If you need to make changes to this design to accommodate this upgrade, describe
what they would be. include in your answer any consequences that might affect your answers to q estions (1 4) above,

32 Opades > we veed Lbits for oede. e

é? lowgash \okue (Unsigned) willatloe Changed \ot Cuug o wwi 5305 (¢ i, v
fW % i W - el %%H’ér B some,

wiy. be duye o
T S vermem I e cddcss oy becwms 411,y

D M She o Jodds = Dk s -

b) A memory unit has a capacity of 256K words of 32 bits each. The instruction code is divided into four parts: an indirect
mode bit, operation code, 5 bits that specify a processor register, and memory address part. [4.5pts]

1) What is the maximum number of operations that can be incorporated in the computer if an instruction is stored in
10
one memory word?  ean. 43‘)% e 18 bl 2561, = - 2‘;‘2/28

Wcoal‘-ﬁ P (L.afg‘,f(?? r”S”a'-(«
)V‘W’ no. of Herdos = 3. = 266

2) braw the instruction word format indicating the number of bits and the function of each part.
| % 5 (¥ ’

}_@_ﬂ,_—i 32
3} How many bits are there in MBR, MAR, and PC?
(‘/\A@» —> |2 bis -
?C ‘”"‘““? (2 1‘)”5"
MBR — 32 lods




Question 3: (12 points)

a) In an 8086 computer system, the inifial values of registers and memory locations is as follows. [6pts]
AX = 0000H; BX = 0045H; CX = 000AH; DX = 0000H; SI = 5200H; DI = 5300H;

IP -« 0100H; CS = 1EFZH, DS = 0A34H

Physical | Content | Physical | ‘Confent
0F540H FFH OF640H FOH
OF541H 00H OF641H BOH
OF54ZH ABH OF642ZH OBH
OF543H 45H OF643H 4FH
OF544H OOH OF644H 00H
OF545H | 24H OF645H 25H
OF546H 8CH OF646H 8DH
OF547H 88H OF647H 77H

Fill in the following table to show the source, destination, data size, and value written for cach instruction.

Assume that the instructions are executed sequentially in the order given below.

Data size Value

Instruction Source Desfination. .
(in by-tes) - writien

' MG oBovess | Leg (ghew
MQV BX, [SI

st ofSyo N RA 2 OO CCH
Tvawmediole 255 | Mema. addvey :

XOR WORDPIRIDIL 255 fusd same oo iyt | 2 Roor
CMP AX, [DI +4] %%"ﬂ%fm V\outcg'“(g,) 2 None.
ADD BX, [5;0511] o a;ﬂ s B 2 EF 2u b
MP [9000H] '5“;1‘;;1'5‘“ 2;'_6 e | 2 oo ot
DEC AX Ax AX 2 FEFEH




b) The content of PC in the basic computer is 3AF (all numbers are in hexadecimal). The content of AC is 7EC3. The
content of memory at address 3AF is 932&, The content of memory at address 32E is 09AC. The content of memory at
address 9AC is 8B9F. [6pts]

Instruction Forimat;

| Opcode - 4bits | Memory address — 12bits

Opcode Code [Hex] Description
Symbol
AND Bxxx AND memory word to AC
ADD Oxxx ADD memory word to AC
Load Axxx 1 Load memory word to AC
Store Bxxx Store content of AC to memory
BR Cxxx Branch unconditionally
BSA Dxxx Branch and save return address
ISA Exxx Branch and skip if zero

Ny o (3 oA 32€ 1
a) What is the instruction that will be fetched and executed next? MGJ}J\ vﬁmhmﬂ

whicda o AOQ Moy Waﬂi A oddvess DLEN to Ao Regisler
(e, Ac— Ac + 328t

b) Show the binary operatlon that will be performed in the AC when the instruction is executed

/\ | L A ()/// fllz'o oo ool 4

O GAC = poealentfolo|toon
g boolblpe )il

ZESF - Joob 1o
c) Give the contents of registers PC, MAR, MBR, AC and IR in hexadecimal at the end of the instruction cycle.

jﬁ <= 3N = 3Boy
MR = 32¢l

MNBR = o9 fc ff

ﬂ\é 2 z’ér

g = 432N

Question 4 (14 points)

a) For the following assembly language program, find the contents of each register after the execution of each
instruction: [8pts]




.MODEL SMALL
DATA

M DB 4,6,8,3,2,9

.CODE

START:

MOV  AX, @data

MOV DS, AX

LEA BX,M

MOV DL, [BX] ¥ DL=_t{

ADD DL, [BX+2] & DL= |9 o |
SUB DL, [BX+4] & DL~ _ (& or [l U
MOV  DL,[BX+1] & DL=__ (5

ADD DL'0' & DL=_5y ov 36/
MOV  SI,2 >81=__ 2

ADD DL, [BX|[SI| 9 DL=__ & £2. »v 3 H
=R [ o U\

((D) = ’30\‘( ov ¥

ADD DIL,5
MOV AH, dch
INT 21h
END  START

b} Consider the following assembly code fragment. What are the contents of the ax, bx and cx registers after the code
fragment has been executed? Show your work. [6pts]

7 27;,(“93020 “
«fata
;g]]; ig (4 0009‘30“'“
.code

mov bx, offset x
mov ax, [bx]
mov cX, [bx +4] ___-— e
addax, [x] 5 [ .9, 40520 3 PR |
add ex,ax  —— 4 C% - ol Yooud z 29 5k
niov bx, [bx]

ey 6{."( = [p =] ’Lﬁ \’(
v s oot |

=y \0"{// a0lo

ax=_p 0 Yo ” Of 5\4 bx=__©o20 }{ or 29 x=_005) H  ac %1




Question 5 (12 points)

Write an assembly program which reads a string from keyboard and prints its length {number of characters) on the
screen. You can assume string length is no more than 99 characters.

Notes:

Function 01 reads singie char from keyboard in AL

Functlon 02 displays single character in DL on the screen

Function 09 displays a $ terminated string on the screen. String should be pointed by DX

Function OAH reads string from keyboard and stopes it into an array pointed by DX,
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