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Application Programs

High-Level Languages

Machine independent High-Level Language

Machine specific Low-Level Language

Assembly Language

Machine Language

Hardware
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Compiler and Assembler

High-level languages

Assembly language

Machine language
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Program (C Language):

swap (int v[], int k) {
int temp;
temp = v[k];
vik] = v[k+1l];
vik+l] = temp;

‘ Compiler

MIPS Assembly Language:

sll $2,85, 2
add $2,54,52
lw $15,0(%52)
lw $16,4(%52)
sw $16,0(52)
sw $15,4(52)
jr  $31

l;E%KP dl oiud!| adle dxa il lat dan )3

Assembler

>
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A statement in a high-level
language is translated
typically into several

machine-level instructions

MIPS Machine Language:

00051080
00821020
8C620000
8CF20004
ACF20000
AC620004
03E00008
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Byte 0 to 255 Oto(28—1)
Half Word 0 to 65,535 0to (27— 1)
Word 0 to 4,294,967,295 0to (232 -1)
Double Word 0to 18,446,744,073,709,551,615 0 to (264 - 1)

https://manara.edu.sy/


https://manara.edu.sy/

Dy ol atladl § pezel

(Cresd! (vadl ) deal JBYT ol s @

SLdl o 795 S pems ®

a0 o) Balee 3 Josnd) (ot o5

https://manara.edu.sy/


https://manara.edu.sy/

carry:

+

[P grtie gl sl § el

6)jliaJl

1 1 1

Gydis (gl (nedy aa> =5um o8,
16 Soluus 51 oo AST ol S 13

1= Jo> lyd iy 9 Sum=Sum-16 ¢

Jle ©®

1C3728¢6A
9395E848B

AFCD1O0OBS5—

A+B=10+11=21
ol 21216
Sum=21-16=5
Carry=1
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8-bit Binary | Unsigned | Signed
value value value
00000000 0 0
00000001 1 +1
00000010 2 +2
01111110 126 +126
01111111 127 +127
10000000 128 -128
10000001 129 -127
11111110 254 -2
11111111 255 -1
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-128+32+16+4=-76
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-2"1to (21 - 1)

Byte —128 to +127 -2"to (27 - 1)

Half Word -32,768 to +32,767 2510 (25 - 1)

Word —-2,147,483,648 to +2,147,483,647 2310 (231 - 1)
-9,223,372,036,854,775,808 to

Double Word —263 to (263 - 1)
+9,223,372,036,854,775,807
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2's Complement

= 11011(1)00
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1 = negative

0 = positive
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Numbers > max

Numbers < min

Carry=1
Addition
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Subtraction
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Numbers < min

Positive
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