
Lecture-29 

FUNDAMENTALS OF PROGRAMMING: 

             It is very difficult for the user to write his program directly in 

machine code. 2t is more common to write the program in Assembly 

language and the translate the AL program into machine language 

either by hand coding or using an assembly program. (Program from 

notes) 

            Assembly language program  are usually written in a standard 

form so that they can be translated to machine language by an 

assembly to machine language by an assembler program (may be 

self on cross assembler). In general, the assembly language 

statements have four sectors in general known as fields. 

 

Label Mnemonic Operand Comment 

 

1) Label field: The first field is the label field. A label is a symbol used to 

represent an address that is not specified known on it is a name to be 

field is usually ended with a colon. 

2) Mnemonic field: This field contains the mnemonic for the instruction 

to be performed sometimes mnemonics are referred to as operation 

codes or opcode. It may consist of pseudo mnemonics. 

3) Operand field: Operand field consists of operand and operands either 

constants or variables with reference to the instruction in the 

mnemonic field it may be any register, data, or address on which the 

instruction is to be performed. Repenting upon the absent, may 

contain one operand or two operands separated by a comma. A 



comma is required between register initials or between register initial 

and a data byte. 

4) Comment field: A very important part of an any ALP in the comment 

field. For most assemblers the comment field is started with a 

semicolon. Comments do not become part of the machine program. 

They are written for the reference of the user. If you write a program 

without comment and set it aside for 6 months it may be very default 

for you to understand the program again when you back to it. It may 

even that someone else must have written it. Comments should be 

written to explain in detail what each instruction or group of instruction 

is doing. Comments should not just describe the mnemonic, but also 

the function of the instruction in the particular routine. For best result, 

write comments as if you trying to explain the program to someone 

who initially knows nothing about the program’s purpose. In addition 

to the comments of a program or subroutine should start with a series 

of comments describing what the program is supposed to do. The 

staring comments should also include a list of parameter, registers 

and memory location used. 

  

The best method to introduce software program is to taken example 

first and solve. 

Example1: Write software program to obtain the sum of N natural 

numbers only 8-bit register are to be used. 

        SUM =   

First note down the constrains in this problem since we have to use 

only 8-bit register SUM cannot exceed 255D working back we can 



find out the constrain on N . We know SUM of N natural number is 

given by  

                For SUM ≤ 255, N≤ 22 

The second stage is to list down the algorithm to be used to solve the 

problem. Draw the flow chart of the algorithm for this problem it is 

shown in fig(1). 

 

 

Fig.1 Flow Chart of Algorithm 

 



Fig -2 gives better picture terms of FORTRAN flow chart. 

 

Fig.2 Flow Chart  using FORTRAN  

Having obtained the flow chart of this problem we shall identify the 

register or the memory location to define all the variables in the flow 

chart in descending this we shall follow one general rule namely. Use 

internal register or register pairs only for as possible. If they are not 

available then on think of a memory location as. 

 For the problem under consideration following may be defined as the 

variable. 

                                               SUM          A 



                                         COUNTER      C 

                                                  I              B 

Having decoded the variables in the register we draw the macro RTL 

flow. While drawing this flow chart we take the help of FRTRAN flow 

chart drawn easily and also the instruction set. Every block in the 

macro RTL flow chart must be in the macro RTL flow chart must be 

implemented. Using one instruction at this stage. For the given 

problem this is shown in fig (3). 

 

Fig(3) 



Having written the macro RTL flow chart we can directly write ALP. 

The preliminary ALP for fig -3 is shown in fig -4 

NSUM:   XRA A          ;   CLEAR ACCUMULATOR 

              MVI C, N       ;   INITIALIZE THE COUNTER WITH LAST NN 

              MOV B, A      ;   INITIALIZE N.N IN B TO ZEI 

NEXT:   INR B             ;   GENERATE NEXT N.N 

              ADD B           ;   OBTAIN RUNNING SOMINA 

              DCR C           ;   HAS ALL N.N ADDED? 

              JNZ NEXT     ;   NO, GO BACK TO GENERATE NEXT N.N 

              HLT               ;   YES  

 

In the above program, an ALP statement is 

 NEXT: INR B; GENERATE NEXT N.N 

In this statement NEXT is in the LEBEL field INR is the mnemonic. B 

is the operand and reset is the remark. It is also dear from the fig 4 

that label field& remark field are obtained. 

 All the programs written down in AL should start from a specific 

address which is not known before hand. Therefore, the symbol 

name is given to the starting address of ALP in the program written 

NSUM is given the name to the program. 

 The program is said to be completely written if all the instruction 

mnemonics including labels are listed along with proper comments. 

Next the program is assembled, i.e. the source code (instruction 

mnemonics) is translated to object code (machine code) a form in 

which the program can be loaded into the program memory. It is done 

by hand or using an assembler. 



         Hand assembly a program consists of assigning memory 

address and machine codes for each of the labels, opcode and 

operands. For hand assembly, two blank columns are allocated to the 

lift the label field, after assembly, the first column i.e. the address 

column contain the address of the first byte of each object instruction 

column contain the hexadecimal representation of the 1,2, or 3 bytes 

of code that comprise the instructions. Manual assembly is carried 

out two steps, each require a complete scan or pass through the 

program. The first pass or scan determines the memory location into 

which the first byte of each instruction is assembled and creates a 

table for the values of the all symbolic names in the program. A 

starting address is assigned to the first byte of the first instruction and 

is recorded in the address column. This is the initial value for a count 

that is increment by the number of byte in each instruction. This count 

corresponds to the location in memory which the first byte of each 

instruction is to be placed. A counter used as the location counter 

keeps the count. The counter location of the first byte of each 

instruction is recorded in the address column. The label (for each 

instruction that has one) is recorded is a symbol table together with 

the address of the first byte of the instruction. All the completion of 

the first pass through the ALP, all the symbolic label and operand 

appear in the symbol table along with their assigned values. Thus, at 

the end of the first pass, the address columns & symbol tables are 

complete. 

           The second pass of the assembly process fills in the object 

code column. During their pass, each instruction is examined and the 

instruction mnemonic is replaced by its machine code written in 



hexadecimal notation. If the address or constant constituting the 

additional byte is written symbolically, the symbol table is consults to 

determine the hexadecimal code for the symbolic operand. At the end 

of the second pass, the assembly process is complete. The 

microprocessor’s memory and executed. 

           Insertion or deletion of instruction requires program 

reassembly. To avid reassembly, NOP instruction may be noted after 

every few instruction. Few NOPs should left between the main 

program and subroutines, so that the main program can be expanded 

without having to change the addresses curtained in the subroutine 

cells. 

 If we are not using an assembler to obtain MLP from ALP then 

fig (4) is sufficient to MLP directly using hand coding procedure. 

However, then the starting address should be known to us. Obviously 

this should be in the RWM area. Let us suppose that the starting 

address for the problem -2000H. Then the hand coding for fig-4 is 

done as shown in fig-5. 

LEBEL ADDR CONTENTS MNEMONICS    
&OPERAND 

             REMARKS 

NSUM 2000       AF   XRA A CLEAR ACC 
 2001       OE  ___   MVI C,N INITIALIZE THE 

COUNTER WITH LNN 
 2003       47   MOV B,A INITIALIZE N.N IN B TO 

ZERO 
NEXT 2004       04   INR B GENERATE NEXT N.N 
 2005       80   ADD B OBTAIN RUNNING SUM 
 2006       OD   DCR C HAS ALL N.N ADDED? 
 2007   C2 04 20   JNZ NEXT NO,GO BACK TO GEN 

N.N 
 200A       72   HLT YES,STOP 
 

 


