Blankpageforworking

Page2of14



CSEBBPartBintroductiontoComputerSystems

QuestionB1[ 1+2=3marks]
Thisquestionisaboutbitwiseoperations.

ConsiderthefollowingCcode:

/* Mode bits for opening files. */

#define MODE_READ 1

#define MODE_WRITE (1 << D

#define MODE_APPEND (1 << 2) /* open at end of file. */
#define MODE_BINARY (1 << 8)

int myopen(const char *filename, const int mode);

The myopen function’secondmrametercontainsavalueformedya

bitwiseOR( |)ofthedefinedvalues. Forinstance:
x = myopen("datafile", MODE_READ | MODE_WRITE);

meanstogpen datafileforbothreadingandwriting.

a.Writethefollowingvaluesindecimal.

MODE_READ =
MODE_WRITE =
MODE_APPEND =
MODE_BINARY =
MODE_WRITE | MODE_APPEND = __
MODE_READ | MODE_BINARY = __

b.Usingthe mode parameter, howcouldthe myOpen functiondetermineifa
fileshould®opened

()forreading?

if (

(ii)forradingbutnotwriting?

if (

Writeanexpressionbetweenthebracketsineachcase. Notethat

youraboveanswermustworkindependentlyofany MODE_BINARY
or MODE_APPEND bits.
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QuestionB2[ 1+1+1=3marks]
ThisquestionisabouttheMIPSinstructionset.

a.ExplainwhyfivebitsaresufficienttoidentifyaMIPSregisterinan
instruction.

b.Explainthedifferencebetweenthe 11 (loadimmediate)and move
instructions. Giveanexampleofeachtoillustratethedifference.

c. 11 (loadmmediate)and move arepseudoinstructions. Rewriteyourtwo
exampleinstructionsfron{b)above, usingonlyrealmachineinstructions.
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QuestionB3[0.5+05+1+2=4marks]
ThefollowingquestionreferstotheCcodeontheoppositepage.

a.Whatdoesthisprogrando?(Don’tjustdescribethealgorithm.)

b.Ifgiventheinput35, whatdoestheprogranprint?

c. Dravadiagranofthestackasitwouldappearafterthelinemarked
Includeinyourdiagram:

e thevaluesof $fpand $sp, and

° thevalues, addressesandnamesofallrelevantwordsonthestack.

e arrowshowingtowhichwords $spand $fppoint.
Assumethattheuserinputis35, andthatthevalueof $sp priortothe
program’sbeginningis 0x7FFF0000.

d.CompletethepartialMIPSprogranbesidetheCcodesothatitremainsa
faithfultranslationoftheoriginalCGprogram.
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#include <stdio.h>

text
int main() main:
{ move $fp, $sp
int num; subu $sp, $sp, 8
int fact;

scanf("%d", &num);

11 $vO0, 5
syscall
sw $v0, -8($fp)

fact = num - 1;

Tw $t0, -8($fp)
sub $t0, $t0, 1

sw $t0, -4($fp) *
while (fact > 1) Toop:
{
if (num % fact == 0)
{
printf("%d", fact);
break; j endlp
}
fact = fact - 1; skip: Tw $t0, -4($fp)
sub $t0, $t0, 1
sw $t0, -4($fp)
} j Toop
} endlp: 1i $vO0, 10
syscall
2
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