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What is a program?
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void main()

int number, count=0;

cout<<"ENTER NUMBER TO CHECK IT IS PRIME OR NOT ";

cin>>number;

for (int a=l

;a<=number;a++)

if (numberia==

count++;

if (count==2
cout<<"
else

cout<<"

PRIME NUMBER \n";

NOT A

PRIME NUMBER \n";
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Computer Components
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Components
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Computer Components:
Top Level View
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Instruction Cycle
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Execute Cycle
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Example of Program Execution

0 34 15
Opcode Address

(a) Instruction format

S Magnitude

(b) Integer format

Program Counter (PC) = Address of mstruction
Instruction Register (IR) = Instruction being executed
Accumulator (AC) = Temporary storage

(c) Internal CPU registers
0001 = Load AC from Memory
0010 = Store AC to Memory

0101 = Add to AC from Memory

(d) Partial list of opcodes



Example of Program Execution
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Instruction Cycle - State Diagram
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Instruction Cycle - State Diagram
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Interrupts
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Program Flow Control
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Interrupt Cycle
dadalial) ddls

<Y dals ) Glsi (Interrupt Cycle) -kl dils
Axdaliall 3 5LS) YA (e ol dadalie lia (S 1Y) andy & séy
( Interrupt Signal)
S Y sy dadalie aa i Y 1)
Ragil) Ladny gy 5 (3ol a5 sl als ) 2,855 (3ley Axdalie aa 53 S 13
PC
bl Sl aiad 5 Blual) salatind o Axlalial) Aallaay o 58y &



Transfer of Control via Interrupts
dadaliall Adaul gy aSadl) JUELH

User Program Interrupt Handler

1
2
[ ] [ ]
[ ] [ ]
» [ ]
i
Interrupt ——
occurs here i+ 1 <




Instruction Cycle with Interrupts
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Program Timing Short 1/0 Wait
zl AV / Jaad ol At . Tl 2 (el A

T
F

0| © ool

L LA
operation operation

LA
operation

GIGIEOISICIGICHS:

(b)) With interrupts




Program Timing Long 1/0 Wait
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Instruction Cycle (with Interrupts)
State Diagram
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Multiple Interrupts
Badial) Aadaliall

(Disable interrupts) 4sblia) Juo
13) 5 Aadalia alla 3 jld) (ol Jalady mlladllc Aaklic dallee oLl dadalaall Jolass
oy edlaall (e Lgand i g cBaanae i Leald CuBigll 1aa DA dadalie ciina
(e s s o Ll (<0G ciledaliall Clalles oy ) Cladaliall sllaall Gy

(Define priorities) clxblid) ciy ol ) yaas
Lodic daddiall 45 615V ld ciladaliall (o o eV 4 6l gVl Ciladaliall sl
AL Zalaliall o ga zellaalld Liball g o 31 3 Aalalial) Aallas o



Multiple Interrupts - Sequential
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Multiple Interrupts - Nested
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Time Sequence of Multiple Interrupts
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Computer Modules (1)
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Computer Modules (2)
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Computer Modules (3)
(3) @ gailald) Cilaa g

(/0 Module) 7! A5 Ji)
LA, E |
a_démﬂ oc\JsM A_JAG

Hed ! 1/0 Module internal il )3aS QUSH dlae

Write it )
d ___ ALY f aiase) 3l ) gial) Euaa
=8 L .
Address } M Poris It i lalall bl
linterial MY we

A it e i it “ TR
Il:\i:l|-||.n| h ."\-IEIIJ\IH _} .@;Ju‘ L-\l.\\:\éj\
1
_:&hJ&A\

Ay bl
A la Gl



Computer Modules (4)
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Memory Connection
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Input/Output Connection (1)
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Input/Output Connection (2)
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