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Language  Processing System:
The computer system is made of hardware and software.
➢ The programs written in high-level language, which is
easier for us to understand and remember which cannot be
understandable to hardware.
➢ These programs are then fed into a series of tools and OS
components to get the desired code that can be used by the
machine.
➢ This is known as Language Processing System.
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Preprocessor:
A  preprocessor produce input to compilers.
They may perform the following functions.
➢ Macro processing: A preprocessor may allow a user to define macros that are short
hands for longer constructs.
➢ File inclusion: A preprocessor may include header files into the program text.
➢ Rational preprocessor: these preprocessors augment older languages with more
modern flow-of control and data structuring facilities.
➢ Language Extensions: These preprocessor attempts to add capabilities to the
language by certain amounts to build-in macro
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Compiler:
A  compiler translates the code written in one language to some other language without
changing the meaning of the program.
➢ It is also expected that a compiler should make the target code efficient and optimized
in terms of time and space..
➢ Compiler design principles provide an in-depth view of translation and optimization
process.
➢ Compiler design covers basic translation mechanism and error detection & recovery.
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Compiler:
A  compiler translates the code written in one language to some other language without
changing the meaning of the program.
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Compiler:
Before  diving straight into the concepts of compilers, we should understand a few other
tools that work closely with compilers.
Let us understand how a program, using C compiler, is executed on a host machine.
➢ User writes a program in C language (high-level language).
➢ The C compiler, compiles the program and translates it to assembly program (low-level
language).
➢ An assembler then translates the assembly program into machine code (object).
➢ A linker tool is used to link all the parts of the program together for execution
(executable machine code).
➢ A loader loads all of them into memory and then the program is executed.
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Types  of compiler:
➢ Native code compiler: A compiler may produce binary output to run /execute on the same computer and
operating system. This type of compiler is called as native code compiler.
➢ Cross Compiler: A cross compiler is a compiler that runs on one machine and produce object code for
another machine.
➢ Bootstrap compiler: If a compiler has been implemented in its own language . self-hosting compiler.
➢ One pass compiler: The compilation is done in one pass over the source program, hence the compilation
is completed very quickly. This is used for the programming language PASCAL, COBOL,FORTAN.
➢ Multi-pass compiler(2 or 3 pass compiler): In this compiler , the compilation is done step by step . Each
step uses the result of the previous step and it creates another intermediate result. Example:- gcc , TC++
➢ JIT Compiler: This compiler is used for JAVA programming language and Microsoft .NET
➢ Source to source compiler: It is a type of compiler that takes a high level language as a input and its
output as high level language. Example Open MP
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LIST  OF COMPILERS:
➢ Ada compilers
➢ ALGOL compilers
➢ BASIC compilers
➢ C# compilers
➢ C compilers
➢ C++ compilers
➢ COBOL compilers
➢ Common Lisp compilers
➢ ECMAScript interpreters
➢ Fortran compilers
➢ Java compilers
➢ Pascal compilers
➢ PL/I compilers
➢ Python compilers
➢ Smalltalk compilers
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Compiler  Design:
The high-level language is converted into binary language in various phases. A
compiler is a program that converts high-level language to assembly language.
➢ A compiler can broadly be divided into two phases based on the way they compile.
❖ Analysis Phase: Known as the front-end of the compiler, the
analysis phase of the compiler reads the source program, divides
it into core parts and then checks for lexical, grammar and
syntax errors.
❖ Synthesis Phase: Known as the back-end of the compiler, the
synthesis phase generates the target program with the help of
intermediate source code representation and symbol table.
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Interpreter:
An  interpreter is a program that appears to execute a source program as if it were
machine language.
➢ Languages such as BASIC, SNOBOL, LISP can be translated using interpreters. JAVA
also uses interpreter.
➢ The process of interpretation can be carried out in following phases.
❖ 1. Lexical analysis
❖ 2. Syntax analysis
❖ 3. Semantic analysis
❖ 4. Direct Execution.
 


	12. Compiler Design
Dr. K.  Adisesha
12
Phases of Compiler:
Programming language - formal language used to give instructions to computers.
➢ Analysis Phase: An intermediate representation is created from the given source code
➢ Synthesis Phase: Equivalent target program is created from
the intermediate representation. It has two parts :
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Phases of Compiler:
Programming language - formal language used to give instructions to computers.
➢ Analysis Phase: An intermediate representation is created from
the given source code
❖ Lexical Analyzer
❖ Syntax Analyzer
❖ Semantic Analyzer
❖ Intermediate Code Generator
➢ Synthesis Phase: Equivalent target program is created from
the intermediate representation. It has two parts :
❖ Code Optimizer
❖ Code Generator
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Phases of Compiler:
Programming language - formal language used to give instructions to computers.
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Phases of Compiler:
➢ Lexical Analysis :
❖ The first phase of scanner works as a text scanner.
❖ This phase scans the source code as a stream of characters and converts it into lexemes.
❖ Lexical analyzer represents these lexemes in the form of tokens as:
<token-name, attribute-value>
➢ Example: x = y + 10
❖ Tokens
X identifier
= Assignment operator
Y identifier
+ Addition operator
10 Number
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Phases of Compiler:
➢ Syntax Analysis:
❖ The next phase is also called the parsing.
❖ It takes the token produced by lexical analysis as input and generates a parse tree
❖ In this phase, token arrangements are checked against the source code grammar, i.e. the
parser checks if the expression made by the tokens is syntactically correct.
➢ Consider parse tree for the following example
(a+b)*c
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Phases of Compiler:
➢ Limitations of Syntax Analyzers: Syntax analyzers receive their inputs, in the form of
tokens, from lexical analyzers.
➢ Lexical analyzers are responsible for the validity of a token supplied by the syntax
analyzer.
➢ Syntax analyzers have the following drawbacks:
❖ it cannot determine if a token is valid,
❖ it cannot determine if a token is declared before it is being used,
❖ it cannot determine if a token is initialized before it is being used,
❖ it cannot determine if an operation performed on a token type is valid or not.
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Phases of Compiler:
Semantic Analysis : Semantic analysis checks whether the parse tree constructed follows the
rules of language. Also, the semantic analyzer keeps track of identifiers, their types and
expressions; whether identifiers are declared before use or not etc.
➢ The semantic analyzer produces an annotated syntax tree as an output.
➢ Collects type information and checks for type compatibility
➢ Checks if the source language permits the operands or not
➢ The following tasks should be performed in semantic analysis:
❖ Scope resolution
❖ Type checking
❖ Array-bound checking
➢ Allows you to perform type checking float x = 20.2;
float y = x*30;
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Phases of Compiler:
Semantic Errors: We have mentioned some of the semantics errors that the semantic analyzer is
expected to recognize.
➢ Type mismatch
➢ Undeclared variable
➢ Reserved identifier misuse.
➢ Multiple declaration of variable in a scope.
➢ Accessing an out of scope variable.
➢ Actual and formal parameter mismatch.
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Phases of Compiler:
Intermediate Code Generation: After semantic analysis the compiler generates an intermediate
code of the source code for the target machine.
➢ It represents a program for some abstract machine.
➢ It is in between the high-level language and the machine language.
➢ This intermediate code should be generated in such a way that it makes it easier to be translated
into the target machine code.
➢ Example: total = count + rate * 5
❖ Intermediate code with the help of address code method is:
t1 := int_to_float(5)
t2 := rate * t1
t3 := count + t2
total := t3
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Phases of Compiler:
Code Optimization: Optimization can be assumed as something that removes unnecessary code
lines, and arranges the sequence of statements in order to speed up the program execution without
wasting resources (CPU, memory).
➢ It helps you to establish a trade-off between execution and compilation speed
➢ Improves the running time of the target program
➢ Removing unreachable code and getting rid of unused variables
➢ Removing statements which are not altered from the loop
➢ Example: Consider the following code
a = intofloat(10)
b = c * a
d = e + b
f = d
➢ Can become
b =c * 10.0
f = e+b
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Phases of Compiler:
Code Generation: In this phase, the code generator takes the optimized representation of the
intermediate code and maps it to the target machine language.
➢ The code generator translates the intermediate code into a sequence of (generally) re-locatable
machine code.
➢ Sequence of instructions of machine code performs the task as the intermediate code would do.
➢ Example:
a = b + 60.0
Would be possibly translated to registers.
MOVF a, R1
MULF #60.0, R2
ADDF R1, R2
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Phases of Compiler:
Symbol Table: It is a data-structure maintained throughout all the phases of a compiler. All the
identifier's names along with their types are stored here.
➢ The symbol table makes it easier for the compiler to quickly search the identifier record and
retrieve it. The symbol table is also used for scope management.
Error Handling Routine: In the compiler design process error may occur in all the below-given
phases:
➢ Lexical analyzer: Wrongly spelled tokens
➢ Syntax analyzer: Missing parenthesis
➢ Intermediate code generator: Mismatched operands for an operator
➢ Code Optimizer: When the statement is not reachable
➢ Code Generator: When the memory is full or proper registers are not allocated
➢ Symbol tables: Error of multiple declared identifiers
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➢ Lexical Analyzer : It takes modified source code from language
preprocessors that are written in the form of sentences.
❖ The lexical analyzer breaks these syntaxes into a series of tokens,
by removing any whitespace or comments in the source code.
❖ lexical analyzer can identify tokens with the help of regular
expressions and pattern rules.
➢ Syntax Analyzer : this phase uses context-free grammar
(CFG), which is recognized by push-down automata.
➢ Semantic Analyzer : Semantic analysis judges whether the
syntax structure constructed in the source program derives any
meaning or not.
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➢ Intermediate Code Generator: Intermediate code can be either language
specific (e.g., Byte Code for Java) or language independent (three-address code).
➢ Intermediate codes can be represented in a variety of ways and they have their own
benefits.
❖ High Level IR - High-level intermediate code representation is very close to the
source language itself.
❖ Low Level IR - This one is close to the target machine, which makes it suitable
for register and memory allocation, instruction set selection, etc. It is good for
machine-dependent optimizations.
➢ Code Optimizer: In optimization, high-level general programming constructs
are replaced by very efficient low-level programming codes.
➢ Code Generator: The code generated by the compiler is an object code of some
lower-level programming language, for example, assembly language.
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Types of Compilers:
A Compiler pass refers to the traversal of a compiler through the entire program.
➢ Compiler pass are two types:
❖ Single Pass Compiler: If we combine or group all the phases of compiler design in a
single module known as single pass compiler.
❖ Two Pass Compiler or Multi Pass Compiler: A Two pass/multi-pass Compiler is a
type of compiler that processes the source code or abstract syntax tree of a program
multiple times. In multipass Compiler we divide phases in two pass.
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Single Pass Compiler :
If we combine or group all the phases of compiler design in a single module known as
single pass compiler.
➢ All 6 phases are grouped in a single module, some points of single pass compiler is as:
❖ A one pass/single pass compiler is that type of compiler that passes
through the part of each compilation unit exactly once.
❖ Single pass compiler is faster and smaller than the multi pass
compiler.
❖ As a disadvantage of single pass compiler is that it is less efficient in
comparison with multipass compiler.
❖ Single pass compiler is one that processes the input exactly once, so
going directly from lexical analysis to code generator, and then going
back for the next read.
 


	28. One-Pass Compiler Multi-Pass  Compiler
It reads the code only once and translates it at a similar
time.
It reads the code multiple times, each time changing it into numerous
forms.
They are faster. They are "slower." As more number of passes means more execution
time.
Less efficient code optimization and code generation. Better code optimization and code generation.
It is also called a "Narrow compiler." It has limited scope. It is also called a "wide compiler." As they can scan every portion of
the program.
The compiler requires large memory. The memory occupied by one pass can be reused by a subsequent pass;
therefore, small memory is needed by the compiler.
Example − Pascal & C languages use one-pass
compilation.
Example − Modula -2 languages use multi-pass compilation.
Compiler Passes
Dr. K. Adisesha
28
Difference between One & Multi Pass Compiler:
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Compiler pass :
A Compiler pass refers to the traversal of a compiler through the entire program.
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Compiler pass :
A Compiler pass refers to the traversal of a compiler through the entire program.
 


	31. Compiler Passes
Dr. K.  Adisesha
31
Syntax Definition:
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Queries  ?
Dr. K. Adisesha
9449081542
 




Download Now

AboutSupportTermsPrivacyCopyrightCookie PreferencesDo not sell or share my personal informationEverand
EnglishCurrent LanguageEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare from Scribd 





