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Question-1

Consider the following integer X, represented in 32-bit 2's complement form:
0000 1111 0011 1111 0000 1111 0000 1111
(a) What is the representation for -X?

&" ' (b) Why is 2's complement representation used for signed integers in almost all computer architectures
instead of sign-magnitude representation?

Two 32-bit signed integers, A and B, are added to produce a sum C, it is possible that an overflow will

occur.
(c) Define overflow.

'(d) When adding signed numbers how an overflow will occur?
. It is possible to determine whether overflow has occurred by considering only the three high bits, A[31],
B[31] and C[31].
| (e) Describe how this can be done.

(f) Write down a Boolean ex_pression in terms of A[31], B[31] and C[31] for overflow detection.
(g) Similarly if we consider subtraction (C=A-B) how an overflow will occur?

(h) Can you find a Boolean expression for overflow in this case?

Question-2

A text file is encoded in UTF-16. Unicode characters. (Unicode uses 16bits to represent a single character),
This file contains 1000 data records as given below.. Assume:

 all data is rounded off to two fixed decimal points.
*  Each data row contains three delimiters. (Two tabs and a newline character)

* Range of each data column is limited to (100 -999), (10 — 99) and (1000 — 9999) respectively.
105.34 34.23 3457.66 T
2 284.58 12.51 1978.67 L

123.23 23.56 iéOS 45
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(a) What's the size of of the text file in Kilo Bytes?
(b) If the same text file is stored in ASCII format what's the file size? 1
!

(c) How this file can be stored in a binary format? Precisely describe the data types to be used and how
the data can be separated?
(d) What's the file size in the proposed binary format?

Represent following numbers (in base 10) in IEEE 754 floating point format:

(e) -2048
(® -3.03125 ‘ .

(g) Write a function in C language to print the content of a given memory address as a 32bit binary

number.

Function Prototype: void printBinary(unsigned int* addr) .

Question-3

Tmplement following leaf functions (functions which do not call other functions) in MIPS assembly.

- (@) int max (int x, int y){ '

-------

Question-4

In.lplemcnt foll9wing ¢ language control statements in MIPS assembly. The body of each loop can be filled |
with whatever instructions you want.

(@) for (1=0;i<100;i++) {

-Page 2 of 4 -




(b) while (i<=100) {

}

(c) switch(data){ .

case 0 :
case 1
}

Question-4

“Roadrunner”, the world fastest supercomputer, having 129600 processor cores has an average performance
of 1450000 GFlops.

(a) A satellite image of RGBE format of size 1 000 000 x 1 000 000 pixels is processed by Roadrunner.
RGBE format stores colour information of each pixel as a 32bit floating number. If the processing
of size W x H image takes 5000 x W x H floating point instructions. How long will Roadrunner take
to process the satellite image?

(b) Microchip PIC10F series 8bit mcirocontrollers are self clocked with a frequencéy of 200KHz, They.
* perform each processor instruction (instruction cycle) for 4 clock cycles. Finding the sinusoidal of a
given number 'm' up to 'n' decimal places takes 10.5n’ floating point operations. PIC10F series
microcontrollers take 573 processor instructions to complete a single floating point operation. How
long will it take to calculate Sin (2.45..4) up to 5 decimal places?

Question-5
Describe following topics/concepts briefly but precisely.
(a) Green computing and performance per watt
(b) Processor Virtualization
(€) SIMD Instructions
(d) Flash Memory
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ry |Insteuction . ', JExamplel o o g | Comments .
e add  $5'1 $s2, $53 |$s1 = $s2 +$s3 TThree operands; overfiow detected
~ [oubtract sub $51,957.953 |$s1=§52~8s3 Three operands; overflow detected
. |add immediate addi $51,%952,100 [$s1=$s2+100 + constant; overflow detected ,
[add unsigned addu $51,952,353 |$s1=5s2+¥53 Three operands; overflow undetectad
[stbtractunsigned _|subu $51,952,953 [$s1=952-§s3 Three operands; overflow undetected: °|°
add immediate unsigned [addiu $51,$52,100 [$s1 =952 +400 " [+ constant; overflow undetected
mave'»from.coprdcéssnr mfc0  $si.$epc  [$sl=$epc Copy Exception FC + spedial regs
~|register . ) » L
- [muttply mutt $52.%s3 Hi, Lo =852 x $s3 B4-bit sighed produst in HI, Lo
“frnutiply msigned multu  $82,%s3 HI Lo= 352 x §s3 H4-bit unsigned product in Hi, Lo
- dtwde div o $s¢.853 $«2 7§83, Lo = quotient, Ml = mwmainder
' . Hx $s 2. mod $53 i ;
::cfwxde unsighed divu v’im L$s3 Lo = $.§>,2 £ 883, | Unsignatt quotient and remainder
B 1 =552 mod $53 :
Trmove from Hi Tttt $s1 S5l =Hi | Used to get copy of Hi
g _ :rimvei!’rdm Lo mfle bal $8l= Lo Usedtb gat copy of Lo
[foad word 1w $s1,100($52) $s1 = Memory[$32 + 100] ‘| Word from memory to register
store word sw $s1,100(%$s2) Memory[$sZ2 +100] = $s1 | Word from register to memory
load half unsigned | Thu $51,100(%$s2) $51 =Memory[$s2 + 100} Halfword memory to ragister
‘store half ' sh  $51,100($s2)  [Memory[$s2 +100]=$s1 Halfword register to memory
{oad byte unsigned Jbu  $s51,100(352) $51 =Memon{¥s2 + 100] Byte from merory to register - .
| store byte N - lsb $s1,100($52) | Memory[$52 + 100] = $s1 | Byte from register to memory
- [load:up er :mmediate Tui $s1,100 $s1 =100 % 25 Loads-constarit in upper 16 bits ,
- jan and”  $s 1"'352 $s3 $s1 = $32 % $s3 Three reg. operaids; bit-bybit AND . :
‘or or $51,9s2,3s3  [$sl = $s2 | $s3 Three reg. operands; bithyhit OR |
S R nor B nor 9$s51,9s2,%s3 $51 = ~ (§52 [$s3) Three reg. operands; bitbybit NOR. . |.
s Logical . - and immediate andi  $s1.%$s2,100 [$s1 = $s2 & 150 Bit-by-bit AND with:constant
o - immediate Jori. ¥s1,%$s2,100 $51 = $s2 | 100 ‘Bitby-bit OR with constant
iift left logfcaE 1517 $51,%52.10 $s1 = $32 << 10 ‘Shift left by constant
ift ight logical |sel - $s1,$s2,10°  [$s1 = $52 >> 10 . .~|-Shift right by constant
ranch:on’ equal theq- Fs1, $52,725 [if{$sl==8$52) go'to § 'Equal testy PC-relatwe branch
1 ‘ PC+ 4 + 100 . v
bmnch on not equal bne $s1,$52.25  |if(5slt= $s2)goto Not equal test; P(‘r“relatlve
) PC+ 4+ 100
Lo {seton less than sit $51,%52,%s3 |if{$s2 < ¥s53) $sl=1; Compare less than;
gg;‘:[‘" Sl N _ else $s1=0 . two's complement
brénéb s ] _set'-te‘ss than immédiate [s1t1 $s51,$52,100 [if(ss2 < 100_) 351 s Compare < constant;
; e ‘ . lelse $s51=0 two's complement
-éet_i'iess‘-th,an,,uns‘l_ghje_d sTtu- $51,%52.853 [iF{$s2 =< $53) $sl = 1 - [Compare'less than; natural numbers '
: L else $s1=0 . '
| a8t TsT89u $<1, §52,100 |if(552<100) §s1=1; Compare <~cbhstant; natural numbers
o uns:gned : else $s1 =0 " :
ump HED 2500 g0 10.10000 Jump-to target address
o |Jump register jr $ra doto $ra For switch, procedure retum
- Jdump and link jal - 2500 $¥a = PC + 4; go to 10000 For procedure call




