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% Basic Computer Organization
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* Basic operations

* Basic components
% Types of memory

* The processor

% Storing multibyte data
 Input/Output

Execution cycle

System clock

e Number of addresses

ad(C

]

3-address machines
]

0-address machines

dress machines

i
i
]
i

1(

C

-address machines

Load/store architecture
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[> Basic Computer Organization
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 Basic components of a computer system
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processor il=xll (Jac

- Execution cycle ——=

Fetch Decode

Execute | Fetch Decode

Execute

Fetch

— = tHime

clock
cycle

- = fHme

ZY

Al s Sl
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Address bus

I/0 device
Data bus

I/O device
Control bus

I/0 device
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[Z View of Computer Systems

deol o Level 5
Why Program in Assembly Language? 6)Liall Application program level
e — (spreadsheet, word processor)
« Two main reasons: tncreased Lovel 4 System—independent
%k Effl clen Cy ab:t\::lctc;on High—level language level \
\ (C, Java)
Levels |
% Accessibility to system hardware Assembly language level

« Space-efficiency
*  Assembly code tends to be compact Level 2
~ Tl me'effl C | enCy Machine language level

System—dependent

*  Assembly language programs tend to run faster

Operating system calls

Hardware level

https://manara.edu.sy/



Accessibility to system hardware

% System software typically requires direct control
of the system hardware devices

Space-efficiency
* Not a big plus point for most applications

* Code compactness is important in some cases

[Z\ Typical Applications

 Application that need one of the three
advantages of the assembly language

« Time-efficiency
* TIme-convenience

x Time-critical
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7 Number of Addresses

deola
6)Li_gJl

 Four categories

* 3-address machines

* 2-address machines

* ]-address machine

* ()-address machines

https://manara.edu.sy/



 Three-address machines
* Two for the source operands, one for the result

* RISC processors use three addresses

« Example * Sample nstructions

C statement

Equivalent code:
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Two-Address Machines %V

« Example
* (C statement

o Two-address machines

% One address doubles (t‘m'smn‘ccopm'ami& result)

* Last mpk makes a case for it

* Equivalent code: o

* Sample nstructions

https://manara.edu.sy/



One-Address Machines %V e One-address machines

* Uses special set of registers called
Example accumulators
C statement

% Called accumulator machines
Equivalent code: * Sample instructions
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o 7Zero-address machimes

* Stack supplies operands and recetves the result

« Example

* (Called stack machines
* C statement

* Sample mnstructions

* Equivalent code:

https://manara.edu.sy/
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Address

(in hex)

00000002

00000001

Olse culs Ja
e BON Gl g AU
. N _ m dec
0 2 1 2
32 bit Ligiall Jaghi s i< 13
BNIAN adlga 2o ()<
2N — 1 = 4G byte

2

1

0

00000000

Memory can be viewed as
an ordered sequence of
bytes

Each byte of memory has
an address

* Memory address 1s

essentially the sequence

number of the byte

Such memories are called
byte addressable

Number of address lines
determine the memory

address space of a processor
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multibyte (p a3

MSB LSB
11110100 10011000 10110111 O0O0OO0O1111

* Two basic memory operations

(a) 32-bit data

/—\/ /’\—/ . . » -
o Access time
Address Address

103 ————=

11110100

102 —=

10011000

101 ——=

10110111

100 —=

0O0OO0O1111

—

103 ——=

00001111

102 ——=

10110111

101 ——=

10011000

100 ——=

11110100

— T

* Cycle time

(b) Little-endian byte ordering (c) Big-endian byte ordering

Little endian

Big endian
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exchanging data are called //O ports

Two ways of mapping 1/O ports
* Memory-mapped 1/O

»-Can use memory read/write instructions

* |solated 1/0
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Input/Output 7 Ally Jal

« Pentium |/O address space
* Provides 64 KB 1/O address space

o . B * Can be used for 8-, 16-, and 32-bit 1/O ports
64 k byte Ol sie sl a5 - + Combination cannot exceed the total 1/0
32 5} 165 8 (3o <l s PREGIV ) Iy O address space

sy Alallas 3 1/0 55
il oL ity Ciallna paii

* 1/O Instructions do not go through
segmentation or paging
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Pentium Registers a sl Cilas

* Four 32-bit registers can be used as

* Some registers have special use

32-bit registers 16-bit registers
| 3 16 15 8 7 0 |
EAX AX  Accumulator
EBX BX Base
ECX CX  Counter
EDX DX Data
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aﬁ? Pentium Registers a siiill C3laus
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Flags register
FL.AGS
T
- T
3 2 =2 =2 1 1 1 1 1 1 1 1 1 1
1 2 1 0 9 8 7 6 5 4 3 2 10 9 8 T 6 5 4 3 2 1 0O
EEEEEEEEREE - [ RI [P B AR s
D|lpglr|lcM|F T—| P |F|F | F|F|F|F ¥ F F
e ~
N
EFL.AGS
Status flags Control fiagscs System flags
CF = Carry flag DF = Direction flag TEF = Trap flag
PF = Parxrity flag IF = Interrupt flag
AF = Auxiliary carry flag TOPL. = I/O privilege level
ZF = Zero flag NT = INested task
SF = Sign flag RF = Resume flag
OF = Overflow flag VM = WVirtual 8086 mode

AC = Alignment check

WVIF = Wirtual interrupt flag
WVIFP = WVirtual interrupt pending
ID = ID flag

Instruction pointer

31 16 15 O
EIP P
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CS

DS

55

ES

GS

Code segment
Data segment
Stack segment
Extra segment
Extra segment

Extra segment

Pentium Registers a sl <l

Scgment register
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Q} Protected Mode Architecture
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 Pentium supports two modes
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Py Real Mode L«

19 43 0 daols
Segment register 00O00O e At
\ / * Conversion from logical to
19 16 15 0 physical addresses
0000 Offset value

20-bit physical memory address
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Programs can access up to
SIX segments at any time

Two of these are for

Another segment 1s
typically used for

Other segments can be
used for

[
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Real Mode 1«
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