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Programming Techniques and Practice 
What is a Computer Program? 
A Computer program is: 

 Set of instructions 
 Written using a computer programming language 
 In order to carryout/perform a task/tasks 

Computer Programming 
The process of writing or developing a computer program is known as Computer Programming. 

Programmer 
The person who develops or writes computer programs is known as a Programmer. 

Program Specification 
Description given to the programmer indicating what the proposed program is required to do. 

 

Software Development Life Cycle - SDLC 
The software development life cycle (SDLC) consists of the following stages: 

 Analysis 
 Design 
 Code 
 Test 
 Documentation 
 Review and Maintenance 

Analysis 
This involves a very detailed study of the existing system, and identifies the inputs outputs and types of 
processing required. This stage is represented using a diagram called “Program Run Chart” 

Design 
This stage involves developing a logical plan or step by step methodology to solve the problem. There 
are several design techniques available; 

 JSP Structure Chart (JSP – Jackson’s Structured Programming) 
 Pseudocode 
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 Flow Chart 
 Decision Tables 

Structured Programming  
A programming discipline/methodology which produces easy to maintain programs. This has two main 
features. 

1. Uses only the basic 3 controls structures, and avoids branching. 
a. Sequence 
b. Selection 
c. Repetition / Iteration / Loop 

2. Modularized approach 

Basic 3 Control Constructs 

Sequence: 
Instructions are to be executed in the given order. 

Example:  

 Start 
 Input n1, n2 
 total = n1+n2 
 Display “Total: “,total 
 Stop 

 

Selection: 
Represents a choice between 2 or more actions 

Example 

 Start 
 Input AVGMK 
  If AVGMK > 50 Then 
   Display  “ Your Grade is : Pass” 
  Else 
   Display “Your Grade is : Fail” 
  End If 
 Stop 

 

 

 

 

Left to Right  

SELECTION 

IF 
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Repetition / Iteration / Loop: 
Repeatedly executes a set of instructions based on a condition 

Example 

Start 
 Count  = 1 
 While Count<10  
            Display Count  
              Count=Count+1 
      End While 
Stop 

 
JSP Structure chart 

This was developed by Michel Jackson and named after him as the JSP Structure chart. This technique 
uses only the 3 control constructs. Structure charts are easy to design, understand and maintain. The 
three main structures are explained above. 

Symbols Used in Program Run Charts 
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Questions and Discussion to practice methods. 

Q1. Write a computer program to input Unit price of an Item and Quantity purchased from the 
keyboard, find and display the Amount to pay. 

Q2. Write a computer program to input 3 integers(Numbers) from the keyboard find as display the 
average. 

Q3. Develop a computer program to input Hours worked by an employee and the amount paid per hour 
from the keyboard find and display the following, note the tax rate is 12%, 
Gross Wage 
Net Wage 

Q4. Write computer program to input Average Marks of a student from the keyboard, find and display 
the grade (“pass” or “fail”), in order to pass the exam student should have scored more than 65 

Q5. Write a computer program to input the hours worked and hourly rate from the keyboard, find and 
display the gross wage, tax amount and net pay, tax amount differs according to the gross wage as 
follows;  
gross wage more than 25000 ->15% tax 
gross wage less than 25000    ->10% tax 

Q6. Develop a computer program to input average marks from the keyboard find and display the 
relevant grade, grades will be offered according to the following criteria; 
average marks more than 80 -> Distinction 
average marks more than 70 -> Credit 
average marks more than 60 -> Simple Pass 
average marks less than 60    -> Fail 

Q7. Write a computer program to input the Hours worked and Hourly rate of an employee from the 
keyboard find and display the gross wage, tax amount and net wage, based on the gross wage tax 
amount varies as follows; 
gross wage more than 20000 - > 12% 
gross wage more than 15000 - > 10% 
gross wage more than 10000 - >  8% 
gross wage less than 10000    - >  6% 
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File Processing 
Processing files involve 3 functions and 1 condition; 

Functions 
 Open the File 

 Read a Record 

 Close the File 

Condition 
 While NOT EOF  

In order to process files loops will be used. 
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Questions on File Processing and Printing Reports 

Q8. Write a computer program to read an employee disk file having fields employee number, name, 
address, telephone, salary. Display a detailed record (should display all the records with all the fields) 

Q9. Write a computer program to read an employee diskette file having fields employee number, name, 
address, telephone, salary. Display the following details for all records, name and telephone number  

Q10. Write computer program to read an employee disk file having employee number, name, 
department and salary as fields. Find and display all the employees (details) who work for Accounts 
department. 

Q11. Write a computer program to read a temperature disk file having fields date and temperature, find 
and display the maximum temperature date and maximum temperature. 

Q12. Write a computer a program to read an employee disk file having fields employee number, name, 
address, salary and print the following report. 

 

 

 

 

 

 

 

 

Q13. Write a computer program to read a student disk file having student number, name, marks, and 
gender as fields. Print the following report. 

 

  

 

 

 

 

 Employee Salary Analysis 

EMPNO NAME ADDRESS SALARY 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

Total Salary 
Average Salary 

XXXXX 
XXXXX 

 Student Progress Report 

STNO NAME GENDER MARKS 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

Total Passed 
Total Failed 

XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 

XXXXX 
XXXXX 
XXXXX 
XXXXX 
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Pseudocode 
Pseudocode is an informal high-level description of the operating principle of a computer program or 
other algorithm. It uses the structural conventions of a programming language, but is intended for 
human reading rather than machine reading. 

I. Sequence  
Program statements are to be executed in the given order 

Syntax    Example 

Statement 1;                            open file; 

Statement 2;  read a record; 

 

II. Selection  
Represent s a choice between two or more actions. 

Syntax 1    Example 

If condition then                          If salary >1000 then 

    Statement;                              Print name; 

End if;                         End if; 

 

 Syntax 2      Example 

 If condition then       If marks > 60 then 

               Statement 1;                                Grade= Pass; 

                Else       Else 

  Statement 2;                               Grade= Fail; 

                End if;                                      End if; 
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               Syntax 3                     Example 

 If condition 1 then                    If marks > 70 then 

                    Statement 1;                         Grade = Credit; 

                   Else                                         Else  

                     If condition 2 then                   If marks > 60 then 

                       Statement 2;                           Grade = Pass;                                                      

                   Else                                      Else 

                          Statement 3;                           Grade = Fail; 

                   End if;                                     End if; 

              End if;                                       End if; 

 

 

III. Repetition  
 Repeats a set of instructions based on a condition (as long as the condition remains 
true) 

  

 Format    Example 

 While condition                            while NOT EOF 

                      Do                                                 Do 

                   Statement 1;       Read a record; 

                    Statement 2;       Display the name; 

 End While;                                          End While; 

  

PRACTICE ON QUESTIONS  
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Coding  
 This stage involves converting the design into a computer programming language instructions. Before a 
program is coded you must learn a programming language. Example - PASCAL, VB.NET, Java  

When learning a programming language two rules have to be considered. 

a. Proper use of the syntax that is the rule of the programming language. Such as spellings and the 
sentence structure rules in a particular language. 
For example where to place the commas, semicolons and full stops and so on.  

If these rules are not followed then syntax errors will be caused. 

 

ii. How, when and where to use each keyword and commands. For example the application of the 
language, if not, semantic errors will be caused. 

 

Testing 
The coded program has to be entered into the computer, once entered, the program has to be 
checked for correctness using suitable test data, to ensure that it meets the requirements stated in 
the program specifications. If there any logical or syntax errors then step1, 2 and 3 will have to be 
repeated.  

When to test  

I. Testing the design (Logic Diagram) 
II. Testing programming code 
III. Testing the system (final) 

 

Purpose of testing  

The purpose of testing is, to demonstrate that the program operates correctly.  

 

Types of Errors  

I. Syntax -  Occurs when you break the rule of the programming language (syntax) such as 
spelling mistakes 
 

II. Semantic - It caused by wrong application of the language such as wrong  Commands  
 
III. Logical - It caused by wrong design such as wrong conditions. 
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Dry run  

It is a method to test the design using sample test data to identify the logic errors.(errors in the 
program design) 

 

 Debugging  

It is the process of locating/finding and fixing the errors, detected during the testing 

 

Levels of Correctness 

I. Possible Correctness 
Can be demonstrated by obtaining correct output for some arbitrary (random) inputs. If 
outcome of such a test is wrong, then the program cannot possibly be correct. 

II. Probable Correctness 
Can be demonstrated by obtaining correct output for some carefully selected inputs. If 
outcome of such a test is wrong, then the program cannot probably be correct.  

 

III. Absolute Correctness  
Can be demonstrated by a test involving every possible combination amount of time and is 
therefore not practicable (realistic/possible). 

 

Review & Maintenance  
Once the program has been running for sometime the necessity will crop up or with time passing 
user requirements will vary (differ), in order to make changes to the existing working program, 
program should be reviewed to identify the changes and should be implemented these 
changes/improvements. Any system can contain hidden errors therefore to identify them and fix 
them the review and maintenance is necessary. You must start again from the analysis stage.  

A complete documentation where everything documented from stage 1 onwards should be 
available for ease of maintenance. Any amendments also should be incorporated in the 
documentations.  
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Documentation  
Documentation is an important requirement for any system. Every system however large or small is 
developed through a series of stages. On successful completion of each of these stages, it gives rise 
to a suite of documents, these documents, if properly completed, provides the following advantage. 

 

I. Provides a detailed description of what has been followed during the past stages and therefore 
proceeding with the subsequent stages becomes easy. 
 

II. The continuity of an installation could be maintained. The risk of depending on an individual’s 
memory is removed when the system is properly documented. 

 

III. System/Program maintenance by other personnel, rather than by the individual, becomes 
possible. 
 

IV. Future improvements/amendments are well supported. 

 

Program Maintenance  
Program maintenance is the process of amending an existing program to suit a new requirement 
identified by the user, or to correct an error identified when the program is in operation. If the programs 
are properly documented, then maintenance will not become a hard task for the programmer involved.   
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Features of Computer Programming 
Languages 

Historical development 
 

Let us take a look at the evolution of programming languages. It has gone through several stages as 
shown below. 

 Machine Language- Machine Oriented- 1st Generation Languages 
 Low level or Symbolic Languages- Machine Oriented- 2nd Generation Languages 
 High Level or Procedural or Problem oriented Languages- Machine Independent – 3rd 

Generation Languages 
 4th Generation Languages 
 5th Generation Languages 

 

Machine Language - 1st Generation Languages 
 

Prior to 1945 all programs were written in machine code. This means that in order to solve a problem on 
the computer, the programmer had to write his program in machine instructions. (Instructions that are 
written either in binary or octal code are recognized by computer). 

This approach presents several drawbacks to the programmer’s productivity.  

 Need to remember memory storage and locations and contents  
 Need to remember machine operation codes.  
 Too many machine instructions to write. 
 Language is machine dependent (that is the machine code written for one computer cannot be 

used by another computer) 

Low level or Symbolic Languages- 2nd Generation Languages 
 

The 1st step towards easing the programmer’s burden came in the 1950’s with the introduction of 2 nd 
Generation Languages, the Assembly Language. Programmers’ productivity was improved here, because 
he was able to write his program using the mnemonics.( symbol codes) nomenclature of the Assembler 
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Language. The Assembler program was then used to translate his program (known as source program) 
into its machine language (object program) equivalent. The assembly language however, did not help 
resolve the drawbacks. 

High Level or Procedure or Problem oriented Languages – 3rd Generation 
Languages 
These languages move away from machine dependent and are generally more problem or procedure 
oriented. Different languages have been developed to apply to different classes of processing problems.  

Eg :- Business Applications, Science Applications 

Unlike low level languages these are portable and may be used in a number of different hardware makes 
and models with little modifications. Thus programming expenses are greatly reduced when new 
equipment is acquired, broadly we can classify high- level languages into, 

 Commercial languages- Eg: R.P.G., COBOL 
 Scientific Languages- Eg: FORTRAN, ALGOL, BASIC 
 Multiple Languages-  Eg: PL/1 

 

These languages do not such depend on a particular hardware of a computer. Hence these ar machine 
independent. In most of these languages programmers an write instructions, whih closely resemble with 
English instructions. 
 

Different types of High Level Languages 
 

I. Procedural Languages Eg: Pascal, COBOL, C 
II. Object oriented languages Eg: Smalltalk, Java, C++ 

III. Visual Languages Eg: Visual Basic, Visual C++, Visual FoxPro, and Visual Pascal 

Advantages 

 User Friendly 
 Lesser amount of instructions to be written 
 Machine independent 
 No H/W knowledge required 

Disadvantages 

 Needs to be translated 
 Less efficiency  
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Fourth Generation Languages 
The key towards improved productivity lies in the development and use of Fourth Generation 
Languages. The era of 4GL has actually been with us for some time. What 4GL means is basically,  

 Use of high level- non procedural languages by end users to create their own applications (it is 
user friendly) 

 Use of automated applications development systems (thereby avoiding the need for human 
involvement) some people have added a third qualification for 4GLs that is they are based on 
relational database. 

If we take a closer look at these 4GLs their features and capabilities, we find  that they an be slotted in 
to four categories. 

 Financial planning/Modeling Languages 
 Query Languages 
 Report Generators 
 Application Generators 

 

Fifth Generation Languages 
The use of languages with interface programming capabilities to develop artificial intelligence systems 

Eg: LISP, PROLOG 

Special Purpose Languages 
These are “Tailor made” for particular type of problem. 

Eg:- Simulation, Controls and experiments 

Command Languages 
These are languages used to control the operations of the computer. (Languages to instruct the 
operating system) 

Eg:- MS Access 
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PROGRAMMING LANGUAGE 

PL/1 (Programming Language 1) 
 It is a business and scientific language, suitable for batch processing and terminal usage. 
Designed to include the best features of FORTRAN and COBOL. 

 

R.P.G. (Report Programming Generator) 
 R.P.G. is more of a system of preparing reports than a true language. It is widely used on mini 
and mainframe to prepare business reports, accounts receivable, inventory listing, statement acts. 
R.P.G. is one of the easiest languages to learn. 

 

BASIC (Beginners All-purpose Symbolic Instruction Code) 
 It is designed for easy data, output and offers editing features. 

 

APL 
 APL is one of the most powerful interactive languages yet developed. 

 

PASCAL 
 It embodies the principles of structured programming long advocated by computer 
programming teachers and is a very powerful language. 

 

C Language 
 The C programming language is one of the” smallest” programming languages. C is one of the 
most flexible and versatile of all programming languages. It is being used to develop operating systems, 
business application, text processing, database applications, and spreadsheets. 
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C++ language 
 This was developed from the C Programming languages and, with few exceptions retrains as a 
subset. It is one of the recently developed languages supporting the new style of object oriented 
program designing. 

 

LISP (LIST Processing) 

 The language has become widely used for computer science research, most prominently in the 
area of artificial intelligence.     

PROLOG (PROgram LOGic) 
 Prolog is another language that has been used for artificial intelligence applications. 

 

Hypertext markup Language (HTML) 
 HTML is a text-based mark up language that provides the understanding pinning for one of the 
most exiting information search and navigation environment called World Wide Web. 

HTML can be considered as a text file that contains 2 kinds of text. 

I. The Content  
II. The Markup 

Small Talk 
 This was developed at Xerox’s Palo Alto Research Center and implemented with the help of Alan 
Kay. It is an object-oriented language used of Xerox’s original graphical windows systems. 

 

JAVA 
 JAVA is an object oriented programming language. It was developed by sun micro system and 
introduced in 1995. Canadian James Gosling invented java. Its portable and platform independent 
language. It able to run PCs, Macs and mainframe computer. 

 

 Most of java code will be implemented in browser based applets; the user must be running a 
browser that support java called a “java enable browser” such as Netscape navigator. 
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Visual Basic 
 With visual basic Graphical User Interface (GUI) you can design screen presentations and menus 
using built in controls and tables. The GUI facilitates importing screen presentations, graphics and data 
from other applications. 

 

Types of language Translators 
A language translator is use to translate a program written using a programming language to machine 
code. 

 

 

 

Source Program 
A source program is developed first using a programming language that can then be translated 
automatically into machine language, thereby it becomes an object program A computer program 
written in a programming language has the ease of expression of problems. A translator is needed to 
translate a source program into an object program. 

Object program 
A source program that has been translated into machine language is called an object program. The final 
or executable program is known as the object program. The source program is developed first using a 
programming language and this is translated into a machine program for internal computer operation. 

 

High level language Translator 

Compiler 
A Compiler is a computer program that translates code written in a high level language to a lower level 
language, object/machine code. The most common reason for translating source code is to create an 
executable program (converting from a high level language into machine language). 

Source 
Code 

Language 
Translator 

Object 
Code 
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Advantages of using a compiler 
 Source code is not included; therefore compiled code is more secure than interpreted code 
 Tends to produce faster code than interpreting source code 
 Produces an executable file, and therefore the program can be run without need of the source 

code 

 
Disadvantages of using a compiler 

 Object code needs to be produced before a final executable file, this can be a slow process 
 The source code must be 100% correct for the executable file to be produced 

 

Interpreter 
An interpreter program executes other programs directly, running through program code and executing 
it line-by-line. As it analyses every line, an interpreter is slower than running compiled code but it can 
take less time to interpret program code than to compile and then run it — this is very useful when 
prototyping and testing code. Interpreters are written for multiple platforms, this means code written 
once can be run immediately on different systems without having to recompile for each. Examples of 
this include flash based web programs that will run on your PC, MAC, games console and Mobile phone. 

Advantages of using an Interpreter 
 Easier to debug (check errors) than a compiler. 
 Easier to create multi-platform code, as each different platform would have an interpreter to 

run the same code. 
 Useful for prototyping software and testing basic program logic. 

 
Disadvantages of using an Interpreter 

 Source code is required for the program to be executed, and this source code can be read 
making it insecure. 

Interpreters are generally slower than compiled programs due to the per-line translation method. 

 

 

- End of Chapter   - 


