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Basic Computer Organizationالمكونات الأساسية للحاسب •
8086بنية المعالج •
assembly languageلغة التجميع •
Instruction Setمجموعة التعليمات •
 addressing modeونةنأنماط الع•

مجموعة تعليمات النقل •
arithmetic Instruction Setالحسابيةمجموعة التعليمات •
العمليات المنطقية•
Instructions Shiftتعليمات الإزاحة•

Control Processor Instructions Conditional Jumpتعليمات التحكم بالعملية •

 string instructionتعليمات معالجة السلاسل •

 I/O System Designالخرج/بوابات الدخل •

interruptأنماط المقاطعة • mode 

مفردات المقرر •
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Basic Computer Organization
•المكونات الأساسية للحاسب  Memory

 Basic operations

 Types of memory

 Storing multibyte data

• Input/Output
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• Basic components of a computer system

 Processor

 Memory

 I/O

 System bus

» Address bus

» Data bus

» Control bus
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المكونات الأساسية
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View of Computer Systems 

Why Program in Assembly Language?

• Two main reasons:

 Efficiency

» Space-efficiency

» Time-efficiency

 Accessibility to system hardware

• Space-efficiency

 Assembly code tends to be compact

• Time-efficiency

 Assembly language programs tend to run faster

» Only a well-written assembly language program runs 
faster

– Easy to write an assembly program that runs slower 
than its high-level language equivalent
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Typical Applications

• Application that need one of the three 

advantages of the assembly language

• Time-efficiency
 Time-convenience

» Good to have but not required for functional correctness

– Graphics

 Time-critical

» Necessary to satisfy functionality

» Real-time applications

– Aircraft navigational systems

– Process control systems

– Robot control software

– Missile control software

• Accessibility to system hardware

 System software typically requires direct control 

of the system hardware devices

» Assemblers, linkers, compilers

» Network interfaces, device drivers

» Video games

• Space-efficiency

 Not a big plus point for most applications

 Code compactness is important in some cases

– Portable and hand-held device software

– Spacecraft control software
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• Example

 C statement

A = B + C * D – E + F + A

 Equivalent code:

mult T,C,D  ;T = C*D

add    T,T,B  ;T = B+C*D

sub    T,T,E  ;T = B+C*D-E

add    T,T,F  ;T = B+C*D-E+F

add  A,T,A  ;A = B+C*D-E+F+A
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Two-Address Machines

• Example

 C statement

A = B + C * D – E + F + A

 Equivalent code:

load   T,C  ;T = C

mult T,D  ;T = C*D

add    T,B  ;T = B+C*D

sub    T,E  ;T = B+C*D-E

add    T,F  ;T = B+C*D-E+F

add    A,T  ;A = B+C*D-E+F+A



https://manara.edu.sy/

• Example

• C statement

A = B + C * D – E + F + A

• Equivalent code:

load   C  ;load C into accum

mult D  ;accum = C*D

add    B  ;accum = C*D+B

sub    E  ;accum = B+C*D-E

add    F  ;accum = B+C*D-E+F

add    A  ;accum = B+C*D-E+F+A

store  A  ;store accum contents in A
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• Example

 C statement

A = B + C * D – E + F + A

 Equivalent code:

push   E         sub

push   C         push   F

push   D         add

Mult push   A

push   B         add

add              pop    A
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 Memoryالذواكر 
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input /outputالدخل والخرج 

• Processor and I/O interface points for 
exchanging data are called I/O ports

• Two ways of mapping I/O ports
 Memory-mapped I/O

» I/O ports are mapped to the memory address space

– Reading/writing I/O is similar to 
reading/writing memory 

Can use memory read/write instructions

 Isolated I/O
» Separate I/O address space

» Requires special I/O instructions (like in and out
in Pentium)

» Intel 80x86 processors support isolated I/O
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• Pentium I/O address space

 Provides 64 KB I/O address space

 Can be used for 8-, 16-, and 32-bit I/O ports

 Combination cannot exceed the total I/O 
address space

» can have 64 K 8-bit ports 

» can have 32 K 16-bit ports

» can have 16 K 32-bit ports

» A combination of these for a total of 64 KB

 I/O instructions do not go through 
segmentation or paging

» I/O address refers to the physical I/O address
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 Pentium Registersمسجلات البنتيوم 
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 Real Modeنمط 
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