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Objective

« What are programming languages and why need them.

« How computer languages are classifieds .




Computer Languages :

Programs is the list of instructions to be executed by a computer are known as the software of a

computer.

The electronic circuits used in building a computer that executes the software is known as the
hardware of the computer.

Home Television set is hardware and various entertainment programs are software.

Hardware is a one-time expense whereas software is a continue expense.

Computer software may be classified into two categories : application software and system software.
Application software is the set of programs necessary to carry out operations for specified

application.



Computer Languages..

For example , programs to solve a set of equations ,process of examinations results etc. are example

of applications software. ... .00

« System software are general programs written for the system which provide the environment to
facilitate the writing of application software.

« For example , operating system software, programming translators.

« A natural languages (Hindi, Marathi etc.) are medium of communication which is used for

understanding ideas and sharing the information and also giving the instruction to each other.

« The computer programming languages used for giving instructions to the computer , so that it can do

the required processing the task.



Computer Languages..

 In computer science, computer languages are systems of communication with a computer.

Such languages are used to create computer code or program code, the set of instructions forming

a computer program which is executed by the computer.

* Programming languages are used in computer programming to implement algorithms.

 There are many programming languages which are used by computer professional for writing
programs.

« Each programming language have its instruction set that allow to users to perform various specified
task.

« The flexibility and the features of any programming language makes it different from other

programming languages.



Types of Programming Languages

* Programming languages are classified on the basis of their features ,their functions and capabilities.

* The classifications of programming languages as follows

 Machine Languages(Low Level)
 Assembly Languages

* High Level Languages



Machine Languages :

« Computers can be programmed to understand many different computer languages.

« Every computer understand only one language without using translation program known as

machine language of computer.

« The machine language of a computer is written normally as strings of binaryls and 0s.

« Machine code consists of a sequence of simple computer instructions with each instruction
expressed as a string of binary digits or bits (i.e., 1's and 0's).

« For example one computer may represent the ADD operation as 10011111 while another might
represent the same operations as 000110.

« This language is not easy to use because it is difficult to read and understand .



Advantages of Machine Languages :

« Machine language program can be executed very fast by a computer.

* It requires no translator to translate the code.

* Itis directly understood by the computer.




Disadvantages of Machine Languages :

1) Machine dependent :

* As the internal design of every type computer is different from other type of computer ,so

Machine language differs from computer to computer .
« Program written in machine language for one type of computer , cannot use to another type of
computer, rewritten the program as per the computer type .
2) Difficult to program.
* |tis necessary for a programmer to either memorize all machine’s instruction set .
« Aprogrammer is also to keep track of storage location of data and instructions.
* A machine language programmer must be knowledge about the hardware structure of the

computer.



Disadvantages of Machine Languages :

3) Error prone

« Writing programs in machine language , a programmer has to remember the opcodes and must

keep track of storage locations of data and instructions.

« This makes it very difficult for him/her to concentrate fully on the logic of the problem,

resulting in programming errors and removing the errors also difficult .
4) Difficult to modify.

 Itis difficult to correct and modify the machine language programs.
« Checking machine instructions to locate errors is very difficult and time consuming.

« So modifying a machine language program is difficult.



Assembly Languages :

« A language that allows instructions and storage location to be represented by letters and symbols
Is called assembly language or symbolic language.

« Examples : ADD,SUB,MUL,DIV etc.

« ADDAX,BX ;Add values of BX into AX result in AX

« A computer can directly execute only machine language program .Hence an assembly language
program must be converted into its equivalent machine language program before it can be
executed on the computer.

« This is done with help of a translator program called assembler.

« Assembler is the system software which is translates an assembly language program into its
equivalent machine program.

[t assembles program in main memory of the computer , and makes it ready for execution.



Assembly Languages ..

« The process of translating an assembly language program into its equivalent machine program

by using an assembler.

« Input to the assembler is the assembly language program ( a source program) , and its output is

the machine language program ( as object program.).

Inout Output
Assembly Language Program P ; Assembler - Machine Language Program

Fig. A Process of Assembler



Advantages of Assembly Languages :

1.Easier to understand : Due to the use of mnemonics instead of numeric op-code and symbolic

name for data and locations instead of numeric address ,assembly language programs easier to

understand .

2. Easier to locate and correct errors: Due to use of mnemonics op-codes and symbolic names for
data locations ,programmers can easily locate errors and correct it.

3. Easier to modify : Since they are easier to understand ,it is easier to locate ,correct and modify

Instructions of an assembly language program.
4. No worry about address: It is not required to keep track of memory locations.

5. It is faster in speed, as its execution time is less.



Disadvantages of Assembly Languages :
1) Machine dependent :

« As the internal design of every type computer is different from other type of computer ,so
assembly language differs from computer to computer .

« Program written in assembly language for one type of computer , cannot use to another type of

computer, rewritten the program as per the computer type .

2) Difficult to program.

It is necessary for a programmer to either memorize all machine’s instruction set .

A machine language programmer must be knowledge about the hardware structure of the
computer.

3) Machine level coding :

One assembly language instructions is substituted for one machine language instructions . So it is

also time consumini and difficult.



High-level Language :
 High-level language uses English statements which are like human language,with less words also

known as keywords and fewer ambiguities.

* Each high level language will have its own syntax and keywords.

» Machine and assembly are referred to as low-level programming languages .

« High-level programming languages were designed to overcome these limitations of low-level
programming.

* A high-level language does not require addressing hardware constraints when developing a program.

« Every single program written in a high-level language must be converted into machine language
before being executed by the computer. Because of computer understands only machine language.
 These conversion done by the language processors compiler or interpreter.

« BASIC, C/C++ and Java are popular examples of high-level languages.



Advantages High-level Language :
1. The main advantage of high-level languages over low-level languages is that they are easier to

read, write, and maintain.

2. High-level languages are machine independent. That is , a programmer written in a high-level can

be ported and executed easily on any computer having a translator software for high level language.

3. Programmers do not require any internal structure of the computer to write the program in HLL.

4. They do not deal with machine-level coding . Rather ,they deal with High-level coding .So
programmer writes the instructions in programs, using English words and mathematical symbols
and expressions.

5. Debugging is Easy : High level language makes easier to write and debug a program and gives the
programmer time to think about overall logic rather than thinking about program code. Because of

the use of compilers and interpreters, errors can be detected and located easily.

6. Program development is faster



Disadvantages High-level Language :

* Ahigh level language program can’t get executed directly.

It requires some translator to get it translated to machine language. They are interpreter and compiler.

* Slow Execution: Program written in high level language need to be translated to machine

language. This translation process increases the execution time of program.




Compiler and Interpreter

* Ahigh level language program can’t get executed directly.

* It requires some translator to get it translated to machine language.

« They are interpreter and compiler.

How Compiler Works

| |
L SourceCode ~—  Compiler ~— Machine Code ‘—' Output

I
\\
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How Interpreter Works

L SourceCode —>  Interpreter = Output
|




Interpreter
« It is aspecial program and software which is used for translating a high level language program into

machine language.

« The interpreter takes the high level language program code as input line by line and converts it into
machine language , line by line ,without producing object code for future use.

« If the program needs to be rerun, then again it has to be interpreted and translated into the Machine
language.

« The line by line is bit slow. It checks the single instructions for errors.(If error found ,translation and
execution, stops .Otherwise it executes.)

« An interpreter make debugging a program easier because they can track errors line by line.

« BASCIC, Perl, JavaScript etc. languages are used interpreter.



Compiler

* Itis that program , which converts the program in High level Language into machine language , and
the object program is stored, which can be executed ,any time.

« These compiler program are efficient than the interpreter , as they take the whole source code and
convert into reusable object code.

« Almost every high level language comes with own compilers .

« As compilers, convert total source code into object code, it is very fast to execute the program.

« The limitation of the use of compiler being , that whatever the source program is modified , it has to be
again recompiled to include the changes into the object code.

« FORTRAN,COBOL ,C ,C++ etc. languages are used compiler.



Interpreter Vs Compiler




Loader

 Loader Is the program which loads and object program into primary memory
of the computer , and makes it ready for execution .
 The loader usually loads the programs ,relocates the links the object programs

.thereby making an object program executable.



Linker

 Linker is the software ,which does the function of linking the object program to various

modules , so that a single machine level program can be generated .

 This plays very important role as it links various library functions used ,various resources

etc. , and helps the program to execute efficiently and effectively
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