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Central Processing Unit (CPU)

The functions of CPU (central processing unit) are:

1. Fetch instructions

2. Interpreter instructions (decoding)
3. Fetch data

4. Process data

5. Write data

e Fetch instructions:

Y My SV CPU A (& 4xa s s main memory ) (e Jba¥isel B o Sla¥l Gala 4y 3 gaiall
. main memory ) & ¥l aw oSaY

e Interpreter Instructions:
DY) 138 4 a8 3 action ) sale 38 yeal elld g SV judy s Jlay of sy CPU

o Fetch data:
¥l e 8 a5 i/0 sl memory ) (e bl el 8 llaty g My (S

e Process data:
Agihia gl Al dlee 2w callay (A1) SVl 2w o) bl dallae Liayl e

e Write data:
O Al bt sl (ary S & A (gl store result byl (cand Axlaal) 038
:Dla 3 S gs AT
SUB [Mem.], BX
BOSIAN Jada g a0 Aagmill 253 SIAl a8 g (0 BX daall (5 sine 7 sy Jlaa¥) 1aa
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Types of buses:

1. Address Bus
2. Data Bus
3. Control Bus
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(The CPU with external system bus)

Address bus
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e The major components of CPU:
1. ALU

2. Registers
3. Control unit

e Registers Organization:

There are two types of Registers inside CPU:

1.User Visible registers:
Aals il aadios Aleall o3a 330 5 e jaall sl user ) paiiuall 46 5e 055 Sl
o3 aniliy . O andl oded JiaY) aladiu¥) Gakle ge 5 A 5 58I D) g sall ardigl)
saalul) colaall ) el
a) General purpose 4l () e Bl
Example: SI, DI, BX, AX
b) Data Registers <ULull aadius Bl
Example: DX, CX
c) Address registers (p stiall Lals S5 la
Example: SS, ES, DS, CS
d) Condition codes dixa Ja 5 i 2aiil Lald S
Example: flag register

2.Control and Status Registers:
dubuall Alleall de 3 4l control unit ei;ﬂ\ Baa g JB8 e OOl s2a PREN IV
el i e 5 jland) Gl 5 adlaa ) ania dgilaial




Firas Alyozbaki Computer Architecture

There are four main registers to execute any instruction:

a) Program counter (PC)
- leal) (3 SIAN (e Gl A Ja¥) Gl sie (Je (g sing mali nll dlae e Jaud) 12a

b) Instruction Register (IR)
O3 135 Jl3U opcode s3SI (e 1)a e Culs Al Gl e (g giag Jaall 128
) Alasll & 6348 jaal Wb S interpreter saediy CPU ) sy Cus [R dadl Jals
Ol Lelia

¢) Memory address (MAR)
. main memory J 4w 1 5 SIAN 8 88 sl 5l sie o (5 ging

d) Memory Buffer/Data Register: (MBR) / (MDR)

BoSIAl 8 S Al 5l 3 SIA (e 8l lld) (e word desy Jad) 12

e Single Bus Organization
In single bus architecture, all the devices use a common bus for data transfer;
thus, the system’s efficiency and performance is lower.

el 3 (b ¢ Ly g ¢ bl Jail & jidie MaL 5 jea) asen adiiad ¢ ol Jalill Ay 8
(JAl aUail)

The first and foremost important interconnecting medium for all the registers
inside the processor is the System bus. This bus is the processor bus and is not
to be confused with the external bus that connects different memory chips and

I/0 devices to the processor.

This external bus is connected to the internal System bus via the MAR and the
MDR registers. The data lines of the external bus are connected to MDR and the

address lines of the external bus are connected to the MAR. The MDR is a
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bidirectional register implying that it can receive and send data to and from any
one of the two internal or external buses. The MAR is a unidirectional register.

It receives its input from the internal bus and gives its output to the external bus.

i) I sha 1ag 5 MDR 5 MAR S e lalall AUail Jily Jusie s Jal) (LI 138
5 MDR J) . MAR = dluatie s &)l BBl ol sie Jashad s MDR = oo Jal) Jilly dalal
S Ol B e sl s e Ll ) ULl LA Ay All iy Lew olad¥) S o
&) Al i ey Jalall U e adlane Al sl galal das 8 MAR oma

oAl

The processor uses different primary operations such as :

1. Inter Register data transfers
2. Arithmetic or Logical operations
3. Retrieving data from Memory

4. Writing data into the Memory

e Multi Bus Organization

A bus is an important memory transferring device used by most computer
devices and Smartphones to pass data back and forth across the entire system.
The overall speed of the machine is directly affected by the types of buses used
by it. Simple computer design uses single bus structures for transferring data,

and Multiple bus organization uses multiple buses for enhanced performance.

In a multi-bus architecture, all the pathways are suited for handling some special

types of information. In the multiple bus organization, the wasted time lowers
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down, and thus the speed and performance of the entire system boost up. Thus,

this is one of the key reasons behind using Multiple bus organization.

e Aaadl) o) g1 Gany ae Jalaill dailie O jlsall aen 685 ¢ Jal Lshad saaie Ay b
alal) ;\qbi\.‘:yqui‘gtﬂg)cQJLA\&}S\UM‘SJM\ Jaill Lo ghad aulais & il gleall
bl Jail aseie Jo shad aladiiol of )5 A 1 L) aal 138 2ey ¢ Sl aleshy

Additionally, the Multiple Bus organization also provides many choices for

connecting the devices to the computer, making it more compatible.

Difference between Single Bus Structure and Double Bus Structure
1. Single Bus Structure: In a single bus structure, one common bus
Is used to communicate between peripherals and microprocessors.

It has disadvantages due to the use of one common bus.
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2. Double Bus Structure: In a double bus structure, one bus is used to
fetch instructions while other is used to fetch data, required for
execution.
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