2Eq %‘f/ 3
BIRZEIT UNIVERSITY

Computer Organization and architecture (ENCS238)
Midterm Exam

Summerll semester 2014/2015 Date: 13/8/2015
Instructors: Dr. Abualsoud Hanani

e
D,

Instructions:

Time allowed: 90 minutes

*  You have 90 minutes (1.5 hours), budget your time carefully!

¢ Turn off your mobile.

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

 Total | 40

Question 1 (10 marks)

1. Virtually all computer designs are based on the von Neumann architecture. A high level view of this

architecture has the following three components:

(A) Buses, memory, input/output controllers B) Hard disks, floppy disks, and the CPU
(C) Memory, the CPU, and printers emory, input/output modules, and the CPU

2. Which of the following languages a program is written in can be executed by a CPU directly?

(A) C B) C-+
(C) Assembly @ Machine language
(E) None of the above

3. en perform (10000111), - (11001000)2, how will the Condition Code bits be set.
(A))CE=0, OF=0 (B) CF=1, OF=0

(Q) CF=0, OF=1 (D) CF=1, OF=1




4. Moore’s law states that the size of integrated circuits will double every year.

(A) True @ False
5. A Stack-organized Computer uses instruction of

(A) Indirect addressing (B) Two-addressing

@Zero addressing (D) Index addressing

6. 1MB (one Mega Bytes) is

(A) 1076 bytes B) 2730 bytes

(C) 10720 bytes (D) 2720 bytes

(E) None of the above

7. A computer’s memory is composed of 16K bytes. How many bits are required for memory address if
smallest addressable unit is one byt
614

(A)13 .
(C) 16 (D) 10
8. Programs are transferred into the CPU for execution directly from
(A) Keyboard (B) Hard drives
Main memory (D) none of the above

9. As the density of integrated circuits increases, the speed of the digital logic increases because of the
many transistors available for each operation,

(A) True False

10. What is the most positive value that can be stored usipg 12-bit unsigned binary representation?
(A)om (Byan-1 (C)2n @12 -1 (E)2w (F)2n-1




Question 2 (10 points)

a) State whether the following instructions are legal or illegal? If illegal say why?[6pts]

1. MOV AX, BL i““-&“ﬂ ) dwo ’}7\2555&24 m%l\oeo’/f Same jg,o,
2.pUsHCL  [llegal 4 pmﬂn Aalees JW[E[ 160} o?emwa
3. MUL AX, BX “{\egﬂG, N\w[ bhalps owe fo‘aeﬁ““t soly -

4.INCBL, 1 “\\ecdal 3y e ks pne ofb.mwj " y
ik v C
5.5ARAX, 3 Weedl hifl & Wore Paw ome it mub e 14

6. MOV [1000}, [2000] {'\\%ap s bvo \me;mg WM‘;; e el allowed .

b) Find binary representation of {-24);s when using the following sign representations: {use minimum number of bits)

[4pts] _
(i) Sign magnitude ! { I 00 (D
(i) One's complement %@0 \ DO \ \ \

(iii) Two's complement \ o\ oo W

(iv) Biased (Excess) pin- is Ghibs
(Btn‘s = Z -t = 73 )

~ foeolll
~ 43} = F =)
Question 3 (10 points)

{a) A Digital computer has a memory unit with 32 bits per word (each memory element=32bits). The instruction set
consists of 132 different operations. Register file consists of 24 registers, each of 16 bits length. All instructions have an
operation code part (opcode), register operand and memory address part. Each instruction is stored in one word of the

memory. [4pts)

i) How many bits are needed for the opcode?

[ gy [159)] 7 B bibs

ii) What is the minimum number of bits are required for the register field?

5 bils —_—

iii) How many bits are left for the address part of the instruction?

32 -2-5 2 \Q\r

iv) What is the maximum allowable size for memory that can be accessed directly in Bytes?

A -
\?/mo(éj = 12\ Words “ a
g fubyles = 22 byts 3
PR A 4
> Loyhs = ) MByles




(b) In an 8086 computer system, the initial 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 - 1EF2H; DS - 0A34H

Physical Content Physical Content
Address Address S |
OF540H FFH 0F640H FOH
OF541H 0OH OF641H BOH
OF542ZH ABH Or642H OBH
QOF543H 45H 0F643H 4FH
OF544H 00H OF644H 00H
OF545H 24H OF645H 25H
Ors46H 8CH 0OF646H 8DH
OF547H 88H 0OF64TH 77TH

il

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

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

Data size Value
Instruction Source Destination b writtern
(in bytes)
MOV BX, (1] rﬂ;igv:? FEuo N Req 'g;‘f Awo ooFf g
dwmeétdﬁn-v’\o' Moy Py A,
e Yw 0
XOR WORD PIR [DI], 255 73%“5%% s Ao Yw 2006 N
=\ »
CMP AX, [DI +4] f\n?é izif'grg MJ (»\cgg two Nouwe .
ADD BX, [5305H] i oI ;2;\‘;” Q‘fﬁg‘;‘” bw o QEIY A\
. .’D? ol mh
JMP  [9000H] f{‘gof, N 4 i(\;‘/‘ fwo oo
DEC AX 74 AX | PR Ao CCerlY




Question 4 (10 points)

Complete the following 8086 assembly program which counts and displays on the screen the number of even integers in
array Arrayl: (Note: your program should be generic which can be used for Array1 of different numbers)

.model small

.stack 100H

.data

Arrayl db 20, 23, 44, 55, 2, 12, 45, 88, 34, 11, 8, 9, 16, 34, 44,11,13,34,11,4
.code

MOV AX, @data

MOV DS, AX

LEA By ity
XOR <1 ,57
XOR L, L
MOV C}"\}’LO

Ot 3 ' é\_\
| 9y eV Dok
. Dk 20t

e

S\
MOV AH,4CHN\__ _—

INT 21H

end




