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➢ WHAT IS THE PROBLEM?

➢ A computer's CPU can understand

and execute directly language written

software of Machine language (0 , 1)

only.

➢ Computer programs implemented in

programming languages with the help

of software programs called

Language - processing system.

(compilation).

➢ In general, a compiler as a single box

that converted a source program into

a semantically equivalent target

program.

Language-processing system (Compilation): (2)

شفره العملية عنوان في الذاكرة

1100 1110 0000 0000 0001 0001

0001 0000 1101 0100 0000 0000

0010 0000 0010 0011 0000 0000

العملية وصف العملية بلغة التجميع 

(ثلاثي العنوان)

LDA R1, id1 الى المسجل رقم id1نقل محتوى الموقع 

R1

ADD R1, R1, id2 مععع محتععوى R1جمععع محتععوى المسععجل 

والنتيجععععععة فععععععي محتععععععوى id2الموقععععععع 

R1المسجل 

ST id3, R1 فععي محتععوى R1خعع ن محتععوى المسععجل 

id3موقع 

العملية وصف العملية

Z= X+ Y مع محتوى المتغير Xأجمع محتوى المتغير 

Y ووضع الناتج في محتوى المتغيرZ



It is several programs may be required to create an executable target program are:

A preprocessor:

is a program that processes source language to produce a modified source program that is used as input to

another program. The task of collecting the source program is sometimes entrusted to a separate

program.(File Inclusion.) The preprocessor may also expand shorthand's, called macros, into source

language statements.(Macro processing.)

A compiler

The modified source program is then fed to a compiler. The compiler may produce an assembly-language

program as its output.

An assembler

The assembly language is then processed by a program called an assembler that produces relocatable

machine code as its output.

A Linker / Loader:

Large programs are often compiled in pieces, so the relocatable machine code may have to be linked

together with other relocatable object files and library files into the code that actually runs on the machine.

The linker resolves external memory addresses, where the code in one file may refer to a location in

another file. The loader then puts together all of the executable object files into memory for execution.

Language-processing system (Compilation): (3)



The following are the phases of the compiler: 

Main phases:

1. Lexical analysis phase. ((الفقرات)طور تحليل المفردات )
2. Syntax analysis phase. ((العالقات اللغوية)طور تحليل القواعد اللغوية )
3. Semantic analysis phase. ((الدلالي( )طور تحليل المعاني)
4. Intermediate code generation phase. (طور توليد الشفرة الوسطية)
5. Code optimization phase. (طور تحسين الشفرة)
6. Code generation phase. (طور توليد الشفرة)
Sub-Phases:

1. Symbol table management. (ادارة جدول الرموز)
2. Error handling. ( معالجة االخطاء)

PHASES OF COMPILER

Analysis

Synthesis

(4)



The Structure of a Compiler
There are two parts to this to the compiler:

Intermediate code

symbol table

1. Analysis: التحليل
• The analysis part breaks up

the source program into 

pieces andconstituent 

imposes a grammatical

structure on them.

• It then uses this structure to

create an intermediate

representation of the source

program.

• It collects information about

the source program and

stores it in a data structure

called a symbol table.

• detects some errors (either 

syntactically ill formed or

semantically unsound) in

the source program.

(5)

2. Synthesis: (التركيب)التوليف 
The synthesis part

constructs the desired

target program from the

intermediate representation

and the information in the

symbol table.

• The symbol table, which

stores information about

the entire source

program, is used by all

phases of the compiler.

• The analysis part is often

called the front end of the

compiler; the synthesis

part is the back end.



PHASES OF COMPILER

Target assembly code

Error

handling

Error 

handling

semantic tree

(programming Languages)
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Lexical Analyzer phase:

Software system and first phase of the compiler. It reads and scans the input characters

(ASCII) making up the source program and groups the characters into meaningful

sequences called lexemes and it produces as output tokens table (token-name; attribute-

value), symbol table and tokens stream. It sends the tokens stream to the parser. This

phase identifies errors according to a misspellings of lexeme.

(7)



The Role of the Lexical Analyzer

(1) The main task of the lexical analyzer is to read the input characters of the source program, group them

into lexemes, and produce as output a sequence of tokens for each lexeme in the source program. The

stream of tokens is sent to the parser for syntax analysis.

(2) When the lexical analyzer discovers a lexeme constituting an identifier, it needs to enter that lexeme into

the symbol table.

(3) There are suggested interactions between the lexical analyzer and the symbol table. When, the parser call

the lexical analyzer to suggest by the get NextToken command, causes the lexical analyzer to read

characters from its input until it can identify the next lexeme and produce for it the next token, which it

returns to the parser.

(4) One such task is stripping out comments and whitespace (blank, newline, tab, and perhaps other characters

that are used to separate tokens in the input).

(5) Another task is correlating error messages generated by the compiler with the source program. For

example, the lexical analyzer may keep track of the number of newline characters seen, so it can associate

a line number with each error message.

(6) If the source program uses a macro-preprocessor, the expansion of macros may also be performed by the

lexical analyzer.
8
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Sometimes, lexical analyzers are divided into a cascade of two processes:

(a) Scanning consists of the simple processes that do not require tokenization

of the input, such as deletion of comments and compaction of consecutive

whitespace characters into one.

(b) Lexical analysis proper is the more complex portion, which produces

tokens from the output of the scanner.

The Role of the Lexical Analyzer (9)







:المايكرويةالقواعدانواع.8
A.المفاتيحكلماتتحديدعنالمسؤولةالمايكرويةالقاعدةKeywords.

...if،main،for،whileمثل

B.المعرفاتتحديدعنالمسؤولةالمايكرويةالقاعدةIdentifiers.

...x،y،x1،line1مثل

C.الارقامتحديدعنالمسؤولةالمايكرويةالقاعدةNumber.

3,3.5,3.542,72.4E10,10.55E+6,836E-4مثل

D.العواملتحديدعنالمسؤولةالمايكرويةالقاعدةOperators.

.iالحسابيةالعوامل/،*،-،+.

.iiالارتباطالعوامل>،<،==،<=،>=،!=.

.iiiالمنطقيةالعواملAnd(&&)،OR(||)،Not(!).

.ivالاحلالعلامة=Assignment.

.v العوامل المركبة++ , -- , |= , &= , >= , >= , %= , /= , *= , -= , += 

E.والتنقيطالفواصلتحديدعنالمسؤولةالمايكرويةالقاعدةPunctuations.

"،]،[،'،:،.،;،,،{،}،(،)مثل

F.الحرفيتحديدعنالمسؤولةالمايكرويةالقاعدةLiteral(الثنائيةالاقتباسعلامتيبينمحصورشيءأي"").
."Student"مثل

Table of operation description

MeaningDescriptionOperation

additionOP_ADD+

subtractionOP_SUB-

multiplicationOP_MUL*

divisionOP_DIV/

assignmentOp_ASSIGN=

less thanOP_LT<

greater thanOp_GT>

less or equalOP_LE<=

greater or equalOP_GE>=

equalOP_EQ==

not equalOp_NOT EQ!=

andOP_AND&&

orOP_OR ||

notOP_NOT!

The Role of Lexical analyzer phase(12)



Cond 

Lex==<Pun>

True 

False 

Lex = Pun

Cond 

Lex == <Literal>

True 

False 

Lex = Literal

Cond 

Lex == <kw>

True 

False 

Lex = kw

Cond

Lex==<Num>

True 

False 

Lex = Number

Cond 

Lex == <Op>

True 

False 

Lex = Op

Cond

Lex == <Id>

True 

False 

Lex = Id

Lex = Error End

getline(lexeme)

< Keyword>   تختبر الكلمات المحجوزةمايكرويةقاعدة

< Identifier>  تختبرالمعرفمايكرويةقاعدة

<Number>  عامةيصورةتختبر الرقم مايكرويةقاعدة

<Operator>  تختبر العمليات الحسابيةمايكرويةقاعدة

<Punctuation>  تختبر الفاصلة والتنقيطمايكرويةقاعدة

< Literal >  تختبر الجملة بين علامتي التنصيصمايكرويةقاعدة

Main (Algorithm)

getline(lexeme);

if (lexeme == < Keyword>) then lexeme = K.W; 

else if (lexeme == < Identifier>) then lexeme = Id;

else if (lexeme == <Number>) then lexeme = number; 

else if (lexeme == <Operator>) then lexeme = Op; 

else if (lexeme == <Punctuation>) then lexeme = Pun; 

else if (lexeme == < Literal >) then lexeme = Literal;

else lexeme = error;

H.W.4.3. The macro-preprocessor

هنا مطلوب ( IDوبعده .K.W)التسلسل 
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Ex.1:

if ( x > y ) 

x = 10 ;

while …

Token table

AttributeName

Kwif

Pun(

Idx

Op_GT>

Idy

Pun)

Idx

Op=

Num10

Pun;

K.wwhile

Symbol table

Sq. Token

1 x

2 y

Lexemes

if

(

x

>

y

)

x

=

10

;

while

Token stream: التمثيل النظري على الورق

<if,k.w><(,pun> <Id,1> <>,Op_GT> <Id,2> <),pun> <Id,1> <=,Op_Assign.>

<10,Num> <;,pun> < while,k.w>

Lexical analyzer phase
Source

program
1 2

4

3
(17)

Token stream
التمثيل العملي في البرنامج

if Kw

( Pun

Id 1

> Op

Id 2

) Pun

Id 1

= Op

10 Num

; Pun

while K.w

4
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Ex.2:
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H.W.

Suppose that we have the following source program by C++. How to analyze it by the lexical analyzer to pass

on to the syntax analyzer? After correct the errors in the lexical analyzer.

1 #include <iostream.h>

2 int main()

3 {

4 int xy , Ahmad ,

5 char Array [ 10 ] ; // Array is string

6 xy = 5 ;

7 x.1 = 7 ;

8 fot ( int i = 0 ; i <= 9 ; I + + )

9 Array [ i ] = i + yx * * x 1 ;

10 Ahmad = x ,

11 Cout << Ahmad ;

12 }

(24)
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