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Midterm 2 (11.05.2007)
SENG2202- Computer Architecture

Q1. What are common characteristics of RISC ik$ivn set architecture? (10)
Q2. What is an instruction and instruction setpl&ix (10)
Q3. Consider a stack-based processor with instmetPUSH, POP, ADD, SUB , MUL, and DIV.

Write a program to compute X = (A ¥JD? — E) (15)
Q4. A one-address type processor has an 8 bit adaton (A), and a bytewise memor

. : : . 10 LDA (50)

addressing. Data in memory locations 50 and 60 Arand 55 respectively, and they are| | ; App (60)

twos complement format. The following code is &t pdran assembler program. If the co{ |5 grN |7

is executed; I3 LDA (51)

a. What will be the value of overflow flag aftletexecution of instruction 11? Explain(s) | ...

b. What will be the value of carry flag after #veecution of instruction 112xplain (B) | e

c. Which line will be executed after the executadrinstruction 12? Explain (5) :; JSI\TAAP(IZO)

d. What will be the content of program counter &t@r the execution of I8. (5)

(LDA (X): Load contents of memory location X to acsulator, ADD (X): Add contents of memory locati¥rto accumulator, BRN X: Branch to line X if negag;j
STA: Store contents of accumulatiarmemory location X, JMP X: Unconditional jumpliloe X)

Q5. In a computer system, a small part of memogpien in the following table. What

would be the contents of accumulator after runiirggfollowing assembler code. (All '\A"dem' Data
values are in hexadecimal) (15) res
LOAD IMMEDIATE A1l i
XOR FF A1 A3
ADD INDIRECT A4 A2 22
ASHIFTR A3 I3A
SUB DIRECT A0 Ad A2

Q6. In a processor with instruction level paradledj explain what is a “resource conflict”. Suggestchnique to
cope with this problem. (10)

Q7. In the following code there are some depen@sndilentify the type of T RL€ RL+R2
all possible dependencies (true datavrite-read dependency, outpot 12 R3€R1L+1
write-write dependency, antidependeraryread-write dependency)(10) 13 R1€ R2+1

14: R4 € R1+R3

Q8. Consider a processor which uses branch detémigue for optimization
N . : . 100 LOAD R1, (500)
of pipelining. Each intruction has 2 or 3 stagegesteling on the 101 JUMP 105
instruction type (I: Instruction fetch, E: Execlde Memory operation) 102ADD RL 1
a. Explain how the following code will be executed. (10) 103AND R, (501)

b. Draw the pipelinening diagram (10)
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Al.

Common characteristics of RISC are:
One instruction per cycle.
Register-to-register operations.
Simple addressing modes.
Simple instruction formats.

A2.
Instruction: Language of the machine
Instruction set: Vocabulary of the language (cditecof instructions that are understood by a CPU)
A3. X = (A + B)/(D*-E)
PUSH A
PUSH B
PUSH B
MUL
ADD
PUSH D
PUSH D
MUL
PUSH E
SuB
DIV
POP X
A4,
a. Overflow flag is 1. Both 7A and 55 are positiBeit the result is negative:
7A  (01111010)
+ 55 01010101)
CF  (11001111)
b. Carry flag will be 0, as there is no carry.
c. Because the sign flag is 1 (the result is neggatinstruction 17 will be executed after the ext@an of the
instruction 12
d. The program counter content will be I3
A5.
LOAD IMMEDIATE A1l Acc = (1010 0001y = (Al)s
XOR FF Acc = (10100000 1111 1111y)= (0101 111Q) =
ADD INDIRECT A4 Acc = (0101 1110 + 0010 00%1® (1000 000Q) =
ASHIFTR Acc = (1100 0009) = (C0)6
SUB DIRECT A0 Acc = (1100 0000 - 0001 009%)(1010 111%) = (AF)s
AG.

Resource conflict is a competition of two or marstiuctions requiring access to the same resotitbe a

same time. Resource conflict can be overcome biiadtion of resources.



AT.
true dataor write-read dependency 11, 12; 13, 14; 12, 14
I1: RI€ R1+R2
122 R3€R1+1
I13: R1L€R2+1
14: R4 € R1+R3

outputor write-write dependency 11, 13
I1: R1€ R1+R2
122 R3€R1+1
I3: R1€R2+1
14: R4 € R1+R3

antidependencyr read-write dependency 12, 13; 11, 13
I1: RI€ R1+R2
22 R3€&R1+1
13: R1€R2+1
14: R4 € R1+R3

A8.
a. First, instruction in line 100, which adds conteatsmemory location 500 to R1 will be executedlitre
101 there is a jump (unconditional branch) insiouct Because the processor uses a branch delay
technique, instruction in line 102 will be executexfore processor jumps to line 105.

b.
1|12 3| 4/ 5] 6
100 LOAD R1, (500) I E|D
101 JUMP 105 I E
102 ADD R1,1 I E
103 AND R1, (501) I E|D




