
Programming the Basic Computer 
Lecture: 3 

Instruction Code and Machine Language  
 

Instruction Code: 
A computer instruction is a binary code that specifies a sequence of 

microoperations for the computer. 

Instruction codes together with data are stored in memory. The computer reads 

each instruction from memory and places it in a control register. The control 

then interprets the binary code of the instruction and proceeds to execute it by 

issuing a sequence of microoperations. Every computer has its own unique 

instruction set.  

The ability to store and execute instructions, the stored program concept is the 

most important property of a general-purpose computer. 

An instruction  code is a group of bits that instruct the computer to perform a 

specific operation. It is usually divided into parts, each having its own 

particular interpretation. The most basic part of an instruction code is its 

operation part.  

The operation code of an instruction is a group of bits that define such 

operations as add, subtract, multiply, shift and complement. The number of 

bits required for the operation code of an instruction depends on the total 

number of operations available in the computer. 

The operation code must consist of at least n bits for a given 2n (or less) distinct 

operations. 

e.g. consider a computer with 64 distinct operations, one of them being an 

ADD operation. The operation code consists of six bits, with a bit configuration 

110010 assigned to ADD operation. When this operation code is decoded in the 

control unit, the computer issues control signals to read an operand from 

memory and add the operand to a processor register. 

The operation part of an instruction code specifies the operation to be 

performed. This operation must be performed on some data stored in processor 

registers or in memory.  

An instruction code must therefore specify not only the operation but also the 

registers or the memory words where the operands are to be found as well as 

the register or memory word where the result is to be stored. 

There are many variations for arranging the binary code of instructions and 

each computer has its own particular instruction code format. Instruction code 

formats are conceived by computer designers who specify the architecture of 

the computer. 



How computers are programmed? 

Machine Language: 

There are various programming languages a user can use to write programs for 

a computer. However, computer can execute only programs that are 

represented internally in a valid binary form. 

Writing a program for a computer consists of specifying directly or indirectly, a 

sequence of machine instructions (which is in binary pattern). 

Machine instructions are in binary pattern which may be quite difficult to 

understand and write. So, it is more preferable to write programs in more 

familiar symbols of the alphanumeric character set. 

For a basic computer we have discussed 25 instructions. 

 There is three-letter symbol for instructions to make people know what it 

means. 

 The first seven instructions are memory-reference instruction and the 

others are register-reference and I/O reference instruction. 

 The letter M refers to the memory word (operand) found at the effective 

address. 

 The first digit of a register-reference instruction is always 7. 

 The first digit of an I/O instruction is always F. 

 

 

 

 



Machine Language: 

Program written for a computer may be in one of the following categories:  

i) Binary code: This is a sequence of instructions and operands in binary that 

list the exact representation of instructions as they appear in computer 

memory.  

ii) Octal or hexadecimal code: This is an equivalent translation of the binary 

code to octal or hexadecimal representation. 

iii) Symbolic code: The user employs symbols (letters, numerals, or special 

characters) for the operation part, the address part, and other parts of the 

instruction code. Each symbolic instruction can be translated into one binary 

coded instruction. This translation is done by a special program called an 

assembler. Because an assembler translates the symbols, this type of symbolic 

program is referred to as an assembly language program. 

iv)High level programming languages: These are special languages developed 

to reflect the procedures used in the solution of a problem rather than be 

concerned with the computer hardware behavior.  

An example of a high level programming language is C. It employs 

problem oriented symbols and formats. The program is written in a sequence of 

statements in a form that people prefer to think in when solving a problem. 

However, each statement must be translated into a sequence of binary 

instructions before the program can be executed in a computer.  

The program that translates a high level language program to binary is 

called a compiler. 

 

Example: Consider a C program to Add two numbers: 

main () 

{ 

int a,b,c; 

a = 83; 

b= -23; 

c= a+b; 

} 

 

 



 

A machine language program is a binary program of category 1 (i.e. binary 

code) and as there is simple equivalency between binary and octal or 

hexadecimal representation, category 2 is also referred as machine language. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


