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Abstract: The name "compiler" is used for 

programs that translate source code from a High 

Level programming language to a lower level 

language (e.g assembly language  or  machine  

code). A program that translates from a low level 

language to a higher level one is a Decompiler. A 

program that translates between high-level 

languages is usually called a source to source 

compiler. A language Rewriting is usually a 

program that translates the form of expressions 

without a change of language. More generally, 

compilers are called Translators.. This review 

paper covers a detailed study about compiler, 

compilation process and structure of compiler.  

 

I. INTRODUCTION 

Compiler, in computer science, computer program 

that translates source code, instructions in a program 

written by a software engineer, into object code, 

those same instructions written in a language the 

computer's central processing unit (CPU) can read 

and interpret. Software engineers write source code 

using high level programming languages that people 

can understand. Computers cannot directly execute 

source code, but need a compiler to translate these 

instructions into a low level language called machine 

code. 

 

Compiler Requirements: 

As we will be implementing several compilers, it is 

important to understand 

which requirement compilers should satisfy. We 

discuss in each case 

to what extent it is relevant to this course. 

 

Correctness. Correctness is absolutely paramount. A 

buggy compiler is 

next to useless in practice. Since we cannot formally 

prove the correctness 

of your compilers, we use extensive testing. This 

testing is end-to-end, verifying 

the correctness of the generated code on sample 

inputs. We also verify 

that your compiler rejects programs as expected when 

the input is not 

well-formed (lexically, syntactically, or with respect 

to the static semantics), 

and that the generated code raises an exception as 

expected if the language 

specification prescribes this. We go so far as to test 

that your generated 

code fails to terminate (with a time-out) when the 

source program should diverge. 

Emphasis on correctness means that we very 

carefully define the semantics 

of the source language. The semantics of the target 

language is 

given by the GNU assembler on the lab machines 

together with the semantics 

of the actualy machine. Unlike C, we try to make 

sure that as little 

as possible about the source language remains 

undefined. This is not just 

for testability, but also good language design practice 

since an unambigu-ously defined language is 

portable. The only part we do not fully define 

are precise resource constraints regarding the 

generated code (for example, 

the amount of memory available 

 

Efficiency: In a production compiler, efficiency of 

the generated code and 

also efficiency of the compiler itself are important 

considerations. In this 

course, we set very lax targets for both, emphasizing 

correctness instead. In 

one of the later labs in the course, you will have the 

opportunity to optimize 

the generated code. 

The early emphasis on correctness has consequences 

for your approach 

to the design of the implementation. Modularity and 

simplicity of the code 

are important for two reasons: first, your code is 

much more likely to be 

correct, and, second, you will be able to respond to 

changes in the source 
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language specification from lab to lab much more 

easily. 

 

Usability Acompiler interacts with the programmer 

primarily when there 

are errors in the program. As such, it should give 

helpful error messages. 

Also, compilers may be instructed to generate debug 

information together 

with executable code in order help users debug 

runtime errors in their program. 

In this course, we will not formally evaluate the 

quality or detail of your 

error messages, although you should strive to achieve 

at least a minimum 

standard so that you can use your own compiler 

effectively 

 

Interoperability Programs do not run in isolation, 

but are linked with 

library code before they are executed, or will be 

called as a library from 

other code. This puts some additional requirements 

on the compiler, which 

must respect certain interface specifications. 

Your generated code will be required to execute 

correctly in the environment 

on the lab machines. This means that you will have to 

respect calling 

conventions early on (for example, properly save 

callee-save registers) and 

data layout conventions later, when your code will be 

calling library functions. 

You will have to carefully study the ABI 

specification as 

it  applies to C and our target architecture. 

 

Retargetability: At the outset, we think of a 

compiler of going from one 

source language to one target language. In practice, 

compilers may be required 

to generate more than one target from a given source 

(for example, 

x86-64 and ARM code), sometimes at very different 

levels of abstraction 

(for example, x86-64 assembly or LLVM 

intermediate code). 

In this course we will deemphasize retargetability, 

although if you structure 

your compiler following the general outline presented 

in the next section, 

it should not be too difficult to retrofit another code 

generator. One of 

the options for the last lab in this course is to retarget 

your compiler to produce 

code in a low-level virtual machine (LLVM). Using 

LLVM tools this 

means you will be able to produce efficient binaries 

for a variety of concrete 

machine architectures 

 

 

II. COMPILER DESIGN 

Compiler design approach adopted for the treatment, 

the experience of the person (s) affected by the 

complexity of the need to design, and resources 

(people and equipment) is available. 

A relatively simple language, a compiler written by a 

person in a single monolithic piece of software can 

be. The source language is the production of large 

and complex, and high quality is essential for 

designing relatively independent phases, or may be 

divided into a number of relatives. different stages of 

development to be split into smaller units could be 

given to different people. It is much easier after 

repair or insert new stages instead of one phase later 

(for example, further optimization). 

The recovery procedures in stages of division (or 

assists) was the production quality compiler at 

Carnegie Mellon University - compiler project 

(PQCC) by the champion. End of project cases, 

moderate (rarely heard today) is the end and the rear 

end of the beginning. 

A compiler for a relatively simple language written 

by one person could be a single monolithic piece of 

software. When the source language is large and 

complex, and high quality output is required for the 

design can be divided into a number of relatively 

independent phases, or passes. Having distinct phases 

means development can be fragmented into small 

pieces and given to different people. It also becomes 

much easier to replace a single phase by an 

improvement, or to insert new stages later (eg, 

additional optimizations). 

 

The division of the compilation process into several 

phases (or passes) was sponsored by the project's 

production quality compiler-compiler (PQCC) at 

Carnegie Mellon. This project introduced the terms 
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end before the end of the middle (rarely heard today), 

and back-end. 

All but the smallest of the compilers have more than 

two phases. However, these phases are generally 

considered part of the front end or back. The point 

where these two ends is still open to debate. The front 

end is generally considered when the syntactic and 

semantic processing takes place, with the translation 

to a lower level of representation (as source code). 

The end of the medium is generally designed to 

perform optimizations on a form other than source 

code or machine code. This source code / 

independence machine code is intended to allow 

generic optimizations must be shared between 

versions of the compiler support for different 

languages and target processors. 

The rear end takes the output of the medium. It may 

perform further analysis, transformations and 

optimizations that are for a particular computer. Then 

it generates code for a particular processor and OS. 

This approach combines front-end/middle/back-end 

front-ends for different languages with back-end 

systems for different processors. Practical examples 

of this approach include the GNU Compiler 

Collection, LLVM, and Amsterdam Compiler Kit, 

with multiple front-ends, a shared analysis and 

multiple back-ends. 

 

 

 

III. COMPILER: HOW IT WORKS 

Compilers collect and reorganize (compile) all the 

instructions in a given set of source code to produce 

object code. Object code is often the same as or 

similar to a computer's machine code. If the object 

code is the same as the machine language, the 

computer can run the program immediately after the 

compiler produces its translation. If the object code is 

not in machine language, other programs—such as 

assemblers, binders, linkers, and loaders—finish the 

translation.  

 

Most programming languages—such as C, C++, and 

Fortran—use compilers, but some—such as BASIC 

and LISP—use interpreters. An interpreter analyzes 

and executes each line of source code one-by-one. 

Interpreters produce initial results faster than 

compilers, but the source code must be re-interpreted 

with every use and interpreted languages are usually 

not as sophisticated as compiled languages.  

 

Most computer languages use different versions of 

compilers for different types of computers or 

operating systems; so one language may have 

different compilers for personal computers (PC) and 

Apple Macintosh computers. Many different 

manufacturers often produce versions of the same 

programming language, so compilers for a language 

may vary between manufacturers. 

 

Hardware compilation 

Some compilers produce hardware can target at very 

low levels. For example, a Field Programmable Gate 

(FPGA) array or structured application-specific 

integrated circuit (ASIC). Synthesis tools such as 

compilers are called, be they hardware or compilers 

compile programs effectively the final configuration 

control of hardware and how it operates; compile 

output instructions that are executed in sequence are 

not - only one transistor interconnection or lookup 

table. For example, XST Xilinx synthesis tool is used 

to configure FPGAs. Similar devices Altera, 

Synplicity, Synopsys and other vendors are available. 

 

 

 

 

One-pass versus multi-pass compilers 

 

Classified by the number of passes compiler is your 

background in computer hardware resource 

limitations. Collection includes a lot of work 

performance and quickly enough to the computer 

contains a program that had all of this work was not 

the memory. Top small program so that each source 

compilers (or represent something required) made a 

pass on some performance analysis and translation 

was divided into. 

Ability to compile in a single pass is often seen as an 

advantage because it is a compiler and the compilers 

increasingly common as multi-pass compilers are 

compared to the work of writing is simple. Many 

languages were designed so that they get too close 

(eg, Pascal) can be compiled. 

In some cases a language facility for designing more 

than one source may require more than one compiler 

to perform. For example, a source which appear on a 

10-line statement affects the translation of the 

declaration to consider appearing on line 20. In this 

case, the real after the first pass is a pass during 

translation impressed with the statements that appear 

after the announcements about the need to gather 

information. 

The disadvantage is that compilation in a single pass 

to refine it to produce high quality code is not 
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possible to perform many of the needed adaptation. It 

can be hard to count how many have actually creates 

a compiler optimization. For example, an expression 

of the different stages of optimization analysis 

several times, but only once and expression analysis 

of a can. 

A provably correct compiler split up into a small 

program compilers used by researchers interested in 

building technology. Prove the correctness of a set of 

small programs often have a large, single, proven 

accuracy than the equivalent program requires little 

effort. 

 

Typical multi-pass compiler outputs machine code, 

though his final pass, there are many others: 

• a "source - source compiler to" a kind of compiler 

that takes its input as a high-level language and a 

high level language has outputs. For example, an 

automatic parallelizing compiler, often as an input 

will lead a high-level language program and then 

change the code and annotated with parallel code 

annotations (eg OpenMP) or the constructs (eg 

FORTRAN DOALL statements) language. 

• stage like some Prolog implementation that 

compiles of a theoretical machine assembly language 

compiler 

The Prolog the Warren abstract machine (or WAM) 

is known as the machine o. Java, Python, and many 

more to bytecode compilers are also a sub. 

• Just-In-Time compiler, and Java systems used by 

Smalataka, and even Microsoft Net. Common 

Intermediate Language (CIL) to 

O application bytecode, which is compiled to native 

machine code just before execution are distributed. 

 

Front end 

The front end source code of the program analyzes 

building an internal representation, called the 

intermediate representation or IR. Also symbol table, 

a data source location, and scope as mapping each 

symbol in the code structure for information 

management. The several stages, which includes 

some of the following on are: 

Line reconstruction. 

1. Strop your keywords or identifiers in languages 

that allow arbitrary spaces before parsing stage, ready 

to make a canonical parser converts the input 

character sequence is required. Top-down, recursive - 

race, table-driven parsers used in the 1960s at a time 

usually read a character source and does not require a 

separate tokenizing phase. Atlas Autocode, Imp (and 

Elgaul and Coral66 some implementations) 

stropped languages whose compilers are examples of 

a line is the reconstruction phase. 

2. Textual analysis breaks the source code text into 

small pieces called tokens. Each token language of a 

nuclear unit, for example, a keyword, identifier or 

symbol name. Syntax token usually a finite state 

automaton constructed from a regular expression, a 

regular language can be used to identify it. This 

phase is called or lexing scanning, and textual 

analysis software called a lexical analyzer or scanner 

 

 

IV. SUMMARY OF COMPILERS 

 

A compiler has following features:- 

 A compiler translate source code to machine 

or object code 

 A compiler translates the whole program as 

one complete unit 

 It creates an executable file 

 It is able to report on a number of errors in 

the code 

 It may also report spurious errors 

 It does not need to be present in order to run 

the code 

 It can optimize source code to run as fast or 

as efficiency as possible 

 Code portability-a compiler can target 

different processors using the same source 

code 

 

 

 

 

 

 

 

 

 


