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Abstract 

This report describes the computerization of Billing System of Green 
Numbers of Pakistan Telecommunication Corporation, Islamabad, which 
provides cOlTect, liable and efficient infonnation to the organization for 
decision making and forecasting. The system provides efficient means of 
data storage as well as retrieval. 

fhe system deals with the billing of subscribers and their posItIOns on 
nonthly and yearly basis. It also deals with the defaulters in the fonn of 
'eports. In addition to this, different types of on-line queries and printed 
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Preface 

This report presents a detail of the system's study, design and 
implementation phases of the project carried out at the Account Branch of 
Pakistan Telecommunication of Pakistan Corporation. An attempt was made 
to organize this report according to the procedures recommended for the 
design and development of computer based information system. 

The repOli st31is with a brief introduction of the organization(PTC). The 
second chapter nalTates the details of the existing system . 

The third chapter presents requiremei1t analysis of the existing system. a 
computer based system is proposed on the basis of the requirement analysis . 

The chapter fourth describes the salient features of the Operating System 
used in the system development as well as the chapter fifth dives for a while 
into the unfathomable oceans of Database 'INFORMIX'. 

Chapter sixth describes the system design process. The system design 
process consists of two p31is i.e. logical design 3l1d physical design. The 
physical design of the system is performed after the selection of particular 
software for the development of the system. The selection of software has 
been done keeping in view the requirements of the system and considering 
111 the available options. Finally, the chapter describes the details of tables 
:'or the system. 

:::hapter seventh relates the software development process and the 
mplementation of the system. 

~inal chapter is the User's Guide that explains how to operate the system 
~eveloped. Appendices given at the end consist of system repOliS and 
ocuments . 
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Brief History of PTC: 

Pakistan T &T Department inherited a small Telecommunication network 
consisting of only 12,000 telephone lines in 1974. Pakistan T &T department 
was separated from postal depaIiment in 1962. It remained as a Govemment 
depaIiment under Ministry of communication. 

Transformation from T&T into PTC: 

Pakistan T &T depaIiment was converted into a statutOlY corporation on 
15th Dec. 1990. December 15,1990 was the day which ushered in a new era 
of dynaInic changes, challenges and achievements in the field of 
communications in PakistaIl. On this day, the Pakistan T &T department was 
transfonned into Pakistan Telecommunication Corporation with a legal 
identity. Separate from the Govenunent of PakistaIl, enable PTC to move 
from an administrative to contractual relationship with its customers. 

It provides the opportunity for the development of telecommunication 
facilities to unprecedented level or also for all increased customer 
satisfaction. Pakistan Telecommunication Corporation is a corporate body 
established under PakistaIl Telecommunication Corporation Act(No.xviii) of 
1991 is wholly owned by the Govenunent of Pakistan . 

The Corporation is required to: 

i. Provide Telegraph,Telex,Telefax,Telephone services for domestic as 
well as intenlational stations in addition to this, Green Telephone 

and secro-phone and also some delicate link from defense point of 
VIew. 

i. Achieve perfonnance staIldards which reasonably meet the social , 
ndustrial and commercial needs of the Pakistani community. 

'he corporation is run on commercial lines with the objective of achieving 
le level of services aIld profitability, comparable with private sector. 



Satellite System: 

Pakistan became · a number of intel sat in 1965. First satellite Emih Station 
started operation in 1972 with a cost of RS. 19 million. The first TV live 
telecast was a cricket test match between Pakistan and Australia at Sydney 
in 1972. A standard-B antenna of 13 meter dia was installed at Dehmandro 
in 1984 to provide a direct satellite link with USA. At present more than 475 
circuits are working through it. 

Another standard-A Eatih Station at Malash, Islamabad staIted operation on 
28th September, 1986 having 347 circuits at present. 
First domestic satellite communications project started operation on I st June, 
1985 with 3 staI1dat'd-B aI1tenna having earth station at Gilgit, Skardu aI1d 
Gwadar with capacity of 120 chaI1l1els. Using these facilities , PTe operates 
Inten1ational Telecast, aI1d Bureaufax, Telefax, Telephone, Telex, 
Radiophone, Leased Telegraph aI1d Telephone aI1d Hot line services . Fully 
automatic ISD service is provide to 70 countries and there are 40 countries 
with which PakiStat1 work direct circuits. 

Customer Services Centers: 

It is the endeavor of PTe to extend best possible public services to its valued 
customers. 

The customer services centers have been designed to serve as a "ONE 
WINDOW OPERATION" for the general public. Some of the services 
which are being offered at these centers are as under: 

1. Availability of national, intemational Telephone, Telex aI1d Telefax 
facilities. 

2. Facility of payment of telephone bills, demand 
3l1d issuance of duplicate . telephone, telex bills. 

3. Restoration of telephone on payment dues in 
jisconnection for non-payment. 
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4. Rectification of telephone fault. 

5. Provision of spares of telephone set in case of any fault. 

6. Sale of registration fonn for new telephone directories. 

SAOTR(SeniorAccount Officer Telephone Revenue): 

The total assets of PTC as on 30th June, 1995 were more than 80 billions. 
The total revenue receipt for the financial year 30th June, 1995 were 20 .5 
billions. 
The PTC employees are more than 50,000 full time staff. 

Function of SAOTR: 

Facility of payment of Telephone bills. 

Facility of payment of demand notes. 

Facility of cOlTection of bills . 

Facility of issuance of duplicate telephone, telex bills . 

Restoration of telephone on payment of dues in 
disconnection for non-payment. 

Recovery of bills. 
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CHAPTER-2 
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Introduction of the System: 

The PTC is approximately in the process of computerization of all its work. 
But the computerization of the billing system of circuits and green numbers 
are not computerized. The aim of this study is to confer on the 
computerization of existing system. 

Study of the System: 

1. Analysis and understanding of the present system. 

11. Design of the system. 

111. Proposal for implementation of the package which includes detail of 
the new system, new techniques, program flow chaIts and instruction 

manual for users. 

View of the System: 

The AOTR is already computerized of its ordering telephone billing system . 
But the billing system of the Circuits aIld Green numbers aI'e not 
computerized. Now the computerization of the billing system of Circuits aIld 
Green numbers is going to process. 

i. Circuits: 

The Circuits aI'e the type of telephone lines which aI'e dedicated to the VIP's 
aIld OrgaIlizations like PIA, TV etc. On Circuits man to maIl communication 
is possible. There is no telephone number aIld no intenuption in it. The 
telephone line is every time available for the dedicated persons and 
organizations. 
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Types of Circuits: 

I. Ticker line circuit. 
II. Point-to-point circuit. 
III. Hot-Line circuit 
IV. Data-circuit( computer) 

ii. Green Numbers: 

Green Numbers are allotted only to VIP's. There is only one exchange of 
green numbers in Pakistan present in Islamabad. 

The green numbers are allotted only with the recommendation of cabinet 
Division. Communication is possible only from green number to another 
green number. It is absolutely impossible to communicate from an ordinary 
telephone number to green number. The ordinary telephone is called system 
numbers and Green numbers are called non-system numbers. 

iii. Secro Phone: 

Secro phone is an equipment which is used for security purpose. The secro 
phone is attached with telephone set. so nobody can access the 
communication which is done with secro phone until the telephone operator 
also can not access the communication of secro phone. 

It is an additional facility which is given to the subscriber on their demand. 
There is an additional charges of secro phone is taken from the subscriber at 
fixed rate. Nowadays the secro phone charges are RS: 2080/annual. This is 
not special facility for VIP's any subscriber can get this facility . 

8 



Existin~ System. 

The demand of the 
increasing day by day Whll-~ 

green numbers. So the billing, 
very slow and complicated. 

Our study is related to minimize the \\ 
billing system of green numbers through , 

Present System: 

The billing system of Green numbers is annually. The charges on Green 
numbers are distance wise. There are different charges on Green numbers. 

Char~es on Green Numbers: 

The charges on Green numbers are made annually basis, some times are 
made on quarterly basis. The charges on green numbers are fixed W.r.t 
distance. 
The charges on green number are RS: 406/annual/SKm. 
The charges on Secro phone are RS: 2080/annual. 

Manaeement Structure of PTe: 

The PTC is one of the biggest organization of Pakistan. So it is almost 
lmpossible to describe its all management set up. Here is the structure of 
[TR(Islamabad Telecommunication Region). As because our study entails 
Nith this biggest office. The management stmcture is shown on next page. 

9 



GoMITR 

DoE 1 DoE 2 DoE 3 

Director Accounts 

J 

SAOTR SAOTR SAOTR 
Cantt Steatite town City 

SAOTR Islamabad 

AOI AC IIAOm AOIV· DPOI DPOI 

I 
Incharge Incharge 

I 
Incharge 

I 
Incharge 

Circuits/Telex Green phone Defaulters Subledger 
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PROPOSED SYSTEM 

Objectives of the System: 

While designing the system proposed, it was kept in mind that it must meet 
the objectives of the computerization process of the organization. 

At present, the system of green numbers is totally manual and the concemed 
staff has to catTy out a lengthy and time consuming process. 

Main objectives for designing of computerized are as follows: 

I) To obtain speedy work with minimum manpower. 

ii) To obtain maximum accuracy and reliability. 

iii) To generate reports of diversified nature as per requirement. 

NEW SYSTEM: 

After study of existing system, we designed a new system which mainly 
related to a computerized production of different reports, files creation , 
maintenance of the files and different design approach. 
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It also includes redesigning the solution of problems and needs of 
organization were kept in mind and objective of the system was asceliained. 
The existing system had a number of drawbacks and limitations, whereas the 
proposed system has been designed in such a way that all the drawbacks 
could be minimized. 

We tested the package developed thoroughly and improved or amended 
where it was necessary to make. 
It is more user's friendly. we are of the opinion that the proposed package is 
quite comprehensive and meets all the requirements relating to Billing 
System of Green no's. Different programs have been developed to convert 
the manual system to a computer based system. 

The proposed billing system if adopted will become an efficient tool for the 
foundation and if exercised to do routine work, It shall work more speedily 
and shall provide data timely for decision making. 

ST ATEMENTSIREPORTS: 

The nonnal output of the billing is required in the fonn of hard copy. The 
program proposed can provide hard copy of diversified nature and the user 
can manipulate it in a large variety of repOlis. Some of the fonns of hard 
copy are as under: 

BILL: 

The computerized bill will bear the basic infonnation about a Green no. It 
shall contain Green no code, name of subscriber, address of subscriber, 
period from, period to, bill, aerial, total bill. 

REPORTS: 

The program designed can . also generate following repOlis, needed at 
different stages and time during a fiscal year. 

12 



1: BILL 

2: LEDGER 

3: LIST OF GREEN NUMBERS 

4: LIST OF DEFAULTERS 

5: LIST OF GREEN CODES 

PHASES OF THE PROPOSED SYSTEM: 

The different stages relating to our study of · the existing system to the 
development of the proposed system are as follow: 

i)Study Phase: 

This stage includes the following steps: 

a) Problem definition 

b) Objectives of the proposed system 

c) Recommendation of a feasible system 

ii)Desi~n Phase: 

The design phase includes the following steps: 

a) Identification of process/procedure to be proposed. 

b) Time allocation for each procedure. 

c) Designing of input/output and data files. 

13 



iii)Development Phase: 

It includes the following steps: 

a) Development of the computer program 

b) Testing of computer program with actual data 

Salient features of the proposed system: 

Some of the salient features of the proposed system are given below: 

I) As the main objective of the organization is to . get efficient results 
in an economical way both in terms of manpower and money, we have 
tried to eliminate duplication. It has also been made sure that every 
possible contingencies could be eliminated. It is expected that the 
system proposed will also cost beneficial system as compared to 
the existing system. 

ii) The proposed system is flexible and with the changing 
environment it can be modified and fulfill all requirements as per new 

circumstances. 

iii) The proposed system though is in consistency of the 
existing system, but has better control in operations and is more 

reliable in incorporating good intemal control. 

iv) The system designed provides more accurate and more elTor free 
infOlmation. It provides timely and accurate repOlis of management. 

Project Development Environment: 

It is the requirement of the organization to develop this system on IBM 
compatible Pentium. The system will be used in multi-user enviromnent by 
using any LAN software. 
Due to vast feature of INFORMIX , it is selected for the development of the 
system. 

14 
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UNIX 

Features and Benefits: 

UNIX offers a dynamic blelld of files and record locking, sophisticated user 
security, multitasking, advanced electronic mail and communications, 
networking, and remote file sharing. While other systems, such as OS/2, 
offer similar capabilities, UNIX is especially good at making all these 
features work together efficiently and smoothly on Intel-based systems. The 
sections that follow describe many of these imp0l1ant features and benefits 
in detail. 

I) Inexpensive: 

The market for UNIX has grown in recent years, due to their availability on 
Intel 80286 and 80386 based system. The low cost and easy availability of 
these systems and the variety of peripherals available for The market for 
UNIX has grown in recent years, pm1ly due to their them can mean 
substmltial savings. 

ii) Multi-user and Multitaskin~: 

UNIX's major advmltages is that it was designed from the ground up as a 
multi-user operating system. In a additional UNIX system, a single computer 
with multiple users in a time~shared system does all work for a number of 
"dumb" terminals, that is, tenninals that provide little or non of their own 
processing power but rely for processing on the computer to which they are 
linked. As a multi-user system, UNIX supports built-in protection scheme 
such as passwords and file pennissions. This allows a group of users to have 
individual accounts, each with their own home directory for easy access. 

As a multitasking operating system, UNIX cml support mmly progrmns 
rumling at the smTIe time on the smTIe computer. It lets you run several 
progrmTIS simultaneously, not just keep them active. This memlS, for 
exmTIple, that in the midst of running an application program such as a 
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spreadsheet, you can launch another application such as a word processor to 
draft a letter, all the while receiving electronic mail without any intelTuption 
of your work. 

iii) Hierarchical fi le structure: 

In a multi-user environment, the number of files can multiply quickly. 
UNIX's hierarchical file structure lets users group files in a coherent and 
accessible fashion. The file structure resembles an inverted tree whose trunk 
is root directory. Other directories branch from the root directory ,with each 
directory containing one or more files. Grouping files in this way makes it 
easy to locate them and perfonn operations on them. UNIX' s file struchlre 
has become the foundation for many other operating systems, including MS­
DOS and OS/2 for IBM pes. 

Utilities: 

In addition to the operating system itself, seo UNIX provides a host of 
built-in-commands, often called utilities, or tools. These tools are executable 
programs written with the idea that each tool should do one job well. In 
addition, the output from one utility is expected to be the input for another. 

The advantage of the tools approach is its flexibility. It allows us to 
customize our environmerit by combining separate programs to do specific 
jobs. 

110 Redirection and Pipes: 

By default, seo UNIX displays the output of most commands on the screen. 
For example, if we use the Is command, which lists the contents of a 
directory, UNIX displays those contents on the screen . We can have UNIX 
direct output file , however, by using va (input/output) redirection. VO 
redirection simply means reassigning the source of a command or program ' s 
input and the destination of its output. 
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Piping is a special fonn of VO redirection that lets you make the output from 
one command or program become the input to another. Like UNIX's 
hierarchical file stnlchlre, VO redirection and piping have also become part 
of other operating systems. 

Shells: 

A shell is a command interpreter that controls the interaction between the 
user and the kenlel. (The kenlel is the core UNIX program that serves as an 
interface between the hardware and the operating system). 

In addition to interpreting commands that type from the keyboard, shells can 
also interpret commands that stored in a file. When we store commands in a 
file, that file is known as a shell script. The commands we can place in a 
shell script can be selected from among the many the utility programs UNIX 
provides. They can also be any of the special flow of control commands the 
shell offel's for controlling the order in which commands are executed in the 
shells script. For example, the Bourne shell offers the for command, which 
lets us execute a group of commands a specified number of times. By using 
flow of control commands in a shell script, we can create a variety of 
sophisticated application programs. 

Text Processin~: __ 

seo UNIX offers a comprehensive set of tools for creating, editing, and 
fonnatting documents . These are the same tools that are found in almost all 
UNIX systems. 

The vi Editor: 

The original editor for UNIX was ed, a simple line-oriented editor that 
accepts the editing commands we enter and perfonns the requested operation 
on the contents of a line or group of lines within a text file. Although the ed 
utility is offered on all UNIX systems, it is rarely used today a as superior 
editor, vi , is widely available. 
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The vi (for visual) editor is an interactive, full-screen program that is the 
most popular editor among UNIX users today. (The vi editor is bundled with 
the SeQ XENIX and UNIX operating systems). As a full-screen editor, vi 
provides a window onto your text file, which shows approximately 20 lines 
of a text time. To edit text in vi, you simply move the cursor around at a 
chosen spot within the text file , we use vi's, editing commands to inseli, 
delete, and change text according to owe needs. We can also use other 
editing commands to effect groups of lines within the document or the 
documents as a whole. 

The nroff Text Formattine Tool: 

After creating a document with vi, the next step is to format it for printing 
using the I1TOff text fonnatter. With nroff, you can control many different 
aspects of your document's action, and page headers and footers. 
You fonnat a document by using an editor to place fonnatting commands 
within the text. The nroff utility interprets any text that beings with a period 
in the first column of an input line as a command. For example, the 
command .Is 2 within your input file instructs nroff to double-space your 
document. 

The m'off utility provides sets of macros for controlling your output macro is 
set of ready -made functions that let you perfonn with a few simple 
commands tasks that would otherwise take several nroff commands to 
accomplish. 

MAIL: 

seQ UNIX includes powerful electronic mail capabilities. each user on a 
system has a mailbox to receive incoming mail. The ~ utility enables 
you to send and receive electronic mail from different mailboxes. 
To send mail to another user on the same SeQ UNIX system, you just need 
to know the other user's account name. To send mail to a user on another 
UNIX system, you need to know that user 's system or network address. 

18 



Either way, once you have an appropriate address, you can easily send a 
message to another user, even if that user is across the countly or around the 
world. 

The Development system: 

seo UNIX offers a powerful software development environment that you 
can use to create your own c and assembly Language program. The required 
tools are pmt of the seo XENIX or UNIX development system , which you 
must purchase separately from the base operation system. Microsoft and 
seo have collaborated to make the development system particulmly rich in 
features. It includes both the Microsoft and AT&T e compilers. Microsoft's 
code view debugger and MASM macro assembler are also part of the 
development system, as are seo eGI and libraries for cross development of 
software for XENIX, DOS, and OS/2 progrmTIs. Because each tool in the 
development system could easily be the subject of a sepmate book, these 
tools are not covered here . 
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INFORMIX 

INFORMIX has two main branches i.e. 

1. infonnix-sql 

2. infonnix-4g1 

Introduction to Structured Query Language(sqI): 

Stmctured Query Language entails following features: 

1. An English like Language 

11. Allows us to create, manage, and use databases 

Ill. Industry standard Developed by IBM 

IV. INFORMIX products provide enhanced version 

SQL Statements: 

1. Data Definition(DDL) i.e. used to create a database and define its 
structure. 

ii. Data Manipulation(DML)-- used to query, add, modify, or delete 
data in a database also include Select, Insert, Update, Load, Unload, 

Transaction processing, Concunency. 

111. Cursor Manipulation -- used to work with cursors . 

iv. Dynamic Management -- used to dynamically manage resources 
at runtime. 

v . Data Access(DCL) -- used to ddennine how data can be accessed. 
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VI. Data Integrity --used to preserve data integrity. 

vii. Query Optimization Infmmation --used to obtain infollllation 
regarding the execution of a query. 

viii . Stored Procedure --used to execute and debug stored procedures 

Introduction to INFORMIX-4GL: 

INFORMIX-4g1 is a fOUlih-generation Language developed by INFORMIX 
software, Inc. and designed specifically for database applications. 
Fourth-generation Languages such as INFORMIX-4GL represents the latest 
advancement in programming. 

FOUlih-generation programming Languages are designed for a paliicular 
class of applications. They are less complex than general-purpose languages 
like COBOL or C, alld they more closely approximate "natural language". 
Because they focus on a specific type of application, fourth-generation 
Languages can anticipate what you want to accomplish in your progralll. 
Also, fourth generation Lallguages al'e very powerful; one simple statement 
generates a great deal of machine code, 

As a result, .progralTIS written in a fOUlih generation Language do not 
contain nearly as many statements as progralllS written in a general purpose 
Language. 

Advanta~es of Fourth-Generation Lan~ua~es: 

1. They are simple, which speeds up the process of building and 
maintaining applications. 

11. They aloe generally interactive, which simplifies the debugging 
process. 
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lll. They appeal to a wide audience because they reqUIre no special 
training. 

iv. The resulting applications are easy to use and can solve prob,lems 
efficiently. 

Procedural and Non-Procedural Laneuaees: 

Programming Languages are sometimes refereed to as procedural or non­
procedural. When we use a procedural language, we specify in our program 
how we want to accomplish something. This step-by-step approach makes a 
procedural language very flexible , so that we can use it for a variety of 
applications. For example ,if we are designing a menu-driven program using 
a procedural language such as COBOL or C, we must specify, step by step, 
how to display the menu and handle · input from the user such a program 
would include statements for displaying the menu title and menu options and 
for moving the cursor from one option to another. It would also include 
conditional statements like IF or CASE that perform a series of operations, 
depending on the user's input. 

On the other, when we use a non-procedural language, we specify the 
desired result, and language supplies the procedure. Imagine that we wish to 
design a menu driven program using a non-procedural language. In this case, 
we would create a menu by using a statement such as the INFORMIX-4GL 
MENU statement .We would not need to use print statements to display the 
menu title and options because MENU has built-in procedures that display 
the menu for us. Likewise, we would not need to use conditional statements 
to handle requests from the user, because MENU in effect create a CASE 
like statement. 

INFORMIX-4GL 'combines the features of procedural and non-procedural 
languages. We have seen how INFORMIX-4GL offers non-procedural 
statements like the MENU statement to make building applications simple. 
INFORMIX-4GL also provides procedural statements like IF, FOR, and 
WHILE so that we can do things that the designers of INFORMIX-4GL 
could not predict. Thus ,INFORMIX-4GL combines the speed and simplicity 
of non-procedural language with the fl exibility of procedural language. 
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FEATURES OF INFORMIX-4GL: 

INFORMIX-4GL is a very powerful fourth-generation language providing 
all the tools that we need to create relational database management systems. 

INFORMIX-4GL is also 

A programming Language 

A screen building utility 

A menu building utility 

A repOli writer 

A window manager 

An Industry Standard Database Lan~ua~e: 

INFORMIX-4GL is a development tool designed specifically for writing 
programs that create relational databases and ' that provide the llser with 
facilities to manipulate the data stored in these databases . 

INFORMIX-4GL is built on the INFORMIX software extension of the SQL 
developed by mM and meets the Database Language Level 1 SQL 
standard(X3 .135-1986) of the American National Standard Institute (ANSI) 
llsing INFORMIX-SE, INFORMIX-4GL also confonns to Level II of the 
ANSI standard for SQL. INFORMIX-4GL offers statements such as 
CREATE DATABASE, INSERT, SELECT, UPDATE, and DELETE, so 
that we can write programs that allow the user to add, retrieve, update, and 
delete infonnation in database. 
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A Pro~rammin~ Lan~ua~e: 

INFORMIX-4GL still has many features of a programming language. In 
addition to database specific statements, INFORMIX-4GL supports 
statements similar to those found in general purpose languages, for basic 
tasks like assigning values, looping and conditional branching. 

For example, we use the LET statement to assign values to INFORMIX-
4GL program variables. Statements such as WHILE and FOR set up 
program loops that function like those third generation languages. The IF 
and CASE statements in INFORMIX-4GL perform in virtually the same 
fashion as the conesponding statements in C and Pascal. INFORMIX-4GL 
also provides data structures such as records and anay that allow us to 
manipulate many values simultaneously. As our program become larger and 
cOlnplex, we can use the FUNCTION statement to create subroutines. 

A Screen Buildin~ Utility: 

Many database management systems provide screen forms through which 
the user can enter or display infonnation. INFORMIX-4GL includes a utility 
called FORM 4GL that enables us to create screen fonn with a minimum 
of effort. FORM 4GL can automatically generate a default screen fonn for 
any table(s) in a database. We can also use the FORM 4GL utility to design 
customized screen fonns that are both complex and aesthetically pleasing. 

Enterin~ Data: 

After we have created a screen form , we can then use the INPUT statement 
to · allow the user to · enter data on the fonn and transfer it to program 
variables. Or, we can use the DISPLAY statement to display data in program 
variables on fonn. INFORMIX-4GL handles cursor movement automatically 
and provides built-in editing capabilities, including a multiline editor for 
multiple line fields. 
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Query by Example: 

With a powerful CONSTRUCT statement, we can let the llser perform a 
quely by example. A query by example allows the user to input data into one 
or more fields on a screen fonn . This data specifies the infonnation that 
should be retrieved from the database. What makes thi s feature so powerful 
are the relational, range, altemation, and wildcard symbols that the user can 
include in a quely . 

A Menu-Building Utility: 

INFORMIX-4GL provides the powerful MENU statement that simplifies the 
process of creating menus. With the MENU statement, we can quickly build 
a menu. We can even nest menus within menus to create a menu interface 
for our application. By using the MENU statement, we can ensure that the 
menus in our applications are consistent. 

A Report Writer: 

INFORMIX-4GL offers statements that allow us to create a variety of 
reports, from simple default repOlis to custom fonnatted repOlis. With 
INFORMIX-4GL, we can retrieve data from the database and then sort, 
group, and fonnat the data to our exact specifications INFORMIX-4GL also 
.las built in functions that allow us to detennine minimum, maximum, and 
werage values, as well as calculate percentages and totals for the data in our 
~eport. Advanced fonnatting capabilities such as adjustable page lengths and 
nargins make it easy to produce columnar reports, payroll checks, invoices, 
md more. 
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Window Mana~er: 

With INFORMIX-4GL we can create applications that devote different 
rectangular parts of the screen to different activities. Each rectangular 
portion of the screen is called a window. 
INFORMIX-4GL includes powerful window management statements that 
allow us to open, clear, close, and change windows within our programs. 

A Creative Solution For Database Applications: 

INFORMIX-4GL represents a creative solution to the need for flexibility and 
simplicity in a fourth- generation language. Its basic statements are simple, 
and yet the optional extensions provide the flexibility we need for complex 
applications. the non-procedural statements are very compact and handle the 
bulk of the application. The procedural statements enable you to do things 
that the designers of INFORMIX-4GL could not predict. 
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CHAPTER-6 · 

System Design 



troduction: 

stem design is the most challenging of all the phases in the system 's life 
cleo After studying the existing system, analyst should plan and design a 
w system which meets the needs of the users. Systems design presents 
ecific infonnation for the designing of the output, input, processing, table 
."llcture and database. 

;onomy, reliability, responsiveness and modularity should be taken into 
:count in the design. These four requirements may best be achieved with a 
odest stali al1 testing each phase of infonnation before processing to the 
~xt phase. 
l this chapter we will discuss about the design of the system. 

roposed System Desien: 

'he system design process includes the following: 
Input Fonn designing 

Security 

[1. Output Design 

v. Table Design 

Since al1 input fmm plays al1 importal1t role in data entry, so input fonn 
)hould be easy and understandable to use. These fonns provide for 
~onvenience for entering the data into the computers. Keeping all this in 
view, the input fonns are designed for transaction processing: 

The fmms aloe given below: 
1. Infonn tab fonn 
11. Stub tab form 
lll. Code tab fonn 
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le input screen for screen and other data have been designed while keeping 
mind their ease of use and efficiency . These screen are depicted next: 

[form tab form: 

lis fonn is used to enter data about all infonnation in the infonn tab table. 

================================================== 

DATA ENTRY IN GREEN NUMBERS INFORMATION 

Subscriber nam [ 

Address [ 

Advice _note _no [ 

Advice _note_date [ 

Open_date 

Instalation _ fee[ 

Date shift [ 

Part of connection 

Billingyear[ 

[ 
[ 

[ 

] 

[ 

] 

] 

] 

][ ][ ] 

Rate [ ] = 

] Facilities[ 

]Bank_branch[ 

Amount_ billed[ 

= 

] = 
] 
] 

-

= = 

= 

] = 
==============================================~=== 
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;reen code Form: 

~his fonn is used to enter different codes of green numbers which are used 
11 bill RepOli for security purpose. 

------------------------------------------------------------------------------------------------------

DATA ENTRY FOR GREEN CODE 
==================================================== 

Code number 
= 

Code [ = 

=================================================== 
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Stub Form: 

This fonn is used to enter data in shlb using shlb _tab. 

DATA ENTRY IN STUB FOR FORM 
================================================== 

- = 

= Green no [ ] 
-

= Period from [ ] 
= = 
= Period to [ ] -
= Billed amount [ ] 
= = 

= Paid amount [ ] = 

= Bank branch [ = 

=~============================================== 
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rhe password system will be implemented for the security purpose. So that 
mly authorized users would be able to do necessary actions. 

) utput Desi~nin~ : 

rhe output design constitutes an importallt part of the system. The output 
nay be queries or reports. Queries are the statements that retrieve data from 
:ystem on the screen in ally combination or order. So the table structure 
:hould be design while keeping in mind these queries. Reports is also a type 
)f query but it is printed form. 

f able Design: 

[he following points should be kept in mind while designing tables: 

l. Data redundallcy should be minimized. 

~ . The table should provide the fast retrieval of information. 

) . The record of the tables Call easily be updated if neceSSaly. 

l. The system contains three tables. One of them al'e code table 
..vhile other al'e trallsaction processing tables. An overview of each table 

(structure) is provided below: 

fables Structure: 

f able Name: Inform tab 
Purpose: 

The purpose of this table is to store data of all infonnation about green 
llU1nber. 
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tecord Structure: 

:Treen no1 Integer 
:ubscriber char(40) 
.am 

Not Null 
Not Null 

Green n um ber 
Subscriber 
Name 
Subscriber 
Address 

\.ddress I char(120) Not null 

\dvice~noie~norCila;(iOjNi;jj·j· .. ~ .. · .. ~ .. · .. ~· .... ~ .... ~""." n· .. ·o .. 'ie .......... · .. · .... .. .. 

(clvlce .... il0t·e .. · ............ .... .. j"bat'e .................. .. .... · .. .... · .. }itilC ............ · .. ........ · .......... · .. · Advice note .. d·ate .... ·· 

late 
'pen_date _ dd 
'pen_date _mm 

smallint 
smallint 

Null Open date day 
........... .. ... .. ...................... ......... .. .... .. ......... .. . ..... ... .... ............... ..... ... .. . 

Null Open date Month 
..................................................... .. , ............................... .. .... .. ... .. . ....................... ............... .... ... ........... .. .. .. .. .......... ... .... .. .... ............ ..... ... . 

en_dateyy smallint Null Open date year 
nstalation fee integer Null Instalation fee 
ate integer Null Al11lllal rate 
i"ate····s"i11ft·····························:··date·····........... ............ . NuiT··················· ···· ···· ............ · .. ! .. ·shj·ft··date····························· 
.......... = ..................................................................................... ..... + ................. ................................. .. . 
acilities : ch Null Facilities 
) art of i char(8) Null Pari of connection 
:onnection 
;·ffiik····bl~ffiidi···· .. ······ ·········. ··di·lli:Ci6'j·· ........ · .......... ·{ .... N .... t .. l .. I·I················· ..... ........... .. ... ... ··B· ank·bi~·aii·ch ···· ·· · · · · ·· ·· 

3illingyem ~ smallint Null Billing year 
nnount 
)illed 

integer Null Total Billed 
amount 
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fable Name: Stub tab 

:>urpose: 

[he purpose of this table is to store data of all infonnation about Stubs of 
sreen number. 
Record Structure: 

~~~~~l~ .... ~~? ....... .. .. ................... i ... ~~.t.~.~.~.~: ......................... .. ~?.t .. ~~~P. . ... .. . .. .. .. . ............ Green number 
Period from : date Not Null period from 
Jeriod to : date Not Null period to 
Jilled amount integer Null billed amount 
...... ..... .. ............ ....... .. ... ........ .. . ............. .. .... ....... ....... .. .. ....... ... .................. ..... .. ... .. ......... .. ....... ....... , ....... ······1 

?~.~ .~ .... ~??.~~.~~~.... . . ... . . . in te ger ~.~l!!....................... .. ........... .. . .. . . .P..~.i.~ .. ~~.?.l~~1~ ..... .. .... ........ ,._.1 

Jank branch char(20) Null bank branch 
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'able Name: code tab 

urpose: 

he purpose of this table is to store data of all infonnation about Codes of 
reen number. 

~ecord Structure: 

ode_no Integer 
ode·········································· ·· ..... ......................... ·················+·N····· ·o····t···N·····ulc·········· ............ .. .... code······· ··························· 
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CHAPTER-7 

·Software Development 
and 

Implementation 



SOFTWARE DEVELOPMENT 
AND 

IMPLEMENTA TION 

Software Development: 

When the design phase is accomplished, the next task for the designer is to 
develop software using the selected software in accordance with the 
proposed system and the design specifications. 

It was kept in mind that all possible care should be taken in writing different 
programs and then putting them together in one package. Steps necessary in 
program writing were fully observed and a convenient framework was 
developed. These steps were: 

1) Defining the problem. 

2) Planning a solution. 

3) Maintenance of the programs. 

The programming involved coding, testing and debugging various programs 
have been developed in this package. Programs have also been developed 
for data storage, amendment and deletion of data. 111 addition to this, 
programs have been fonnulated to get different reports as the requirement of 
PTe. 

File M aintenance: 

In file maintenance, different steps have been observed which are as follows : 

I) Amendment in data 

ii) Inseliion in data 
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I) Amendment in data: 

The amendment process involves when a record or field already residing in a 
file has been entered in an unacceptable fonnat or is intended to be replaced 
by a fresh by a fresh and up-to-date infonnation. 

ii) Insertion of data: 

By inseliion, we mean to add new record. This procedure is adopted when a 
new customer or subscriber is to be enteliained or billing is to be adjusted. 

Report ~eneration pro~rams: 

The purpose of these programs is to generate different reports related to the 
subscribers position of bills as well as for the requirement of the 
organization for various purposes and decision-making. 

System Implementation: 
The aim of this phase is to ensure a smooth and efficient shifting from 
existing manual system to a computerized system of "Green Numbers" for 
which the main exercise is to convert manual data procession system into a 
new modified computer based system. 

The following steps when adopted are involved in conversion from manual 
to computerized system: 

I) System testing. 

ii) System conversion. 
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System TestinL!: 

In testing phase, one has to ensure that the system designed for 
implementation leads to the destination in accordance with the requirement 
and objectives already defined. 

The impOliance is given to the facts that the . system designed is 
comprehensive in all respects keeping it under maximum limits. While 
writing each program, specific steps have been taken to ensure that the 
system is perfonning its functions conectly and it is tested on sample data of 
optimum nahlre . 

In the testing phase following steps were taken: 

I) Each phase of the systein has been checked carefully. 

ii) With input of test data, it was ensured that each type of the defined 
data was acceptable to varIOUS programs. 

iii) Comparison between the manual repOlis and the computerized was 
made. 

iv) Creation and retrieval of data meets the objectives specified. 

v) All processing and tabulations were upto the required standard. 

vi) All the documents produced by the package were' complete, accurate 
and properly interfaced with manual procedures . 

vii) All paIis of the package proposed were well interlinked with each 
other. 
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hl short through testing of the system, we ensured that all modules were 
perfonning their functions cOlTectly and the new developed system was 
ready to use . . 

System Conversion: 

The system conversion involves the switching over from the existing manual 
system to the new proposed computer based system. This could be achieved 
by adopting one of the following methods. 

a) Direct conversion. 

b) Parallel conversion. 

c) Pilot conversion. 

hl direct conversion, the old system can be completely abandoned and new 
system adopted whereas in case of parallel conversion the old and new 
system run together simultaneously for a few months and when the desired 
results or satisfaction is achieved, the old system is replaced by the new one. 
hl case of pilot conversion, a sub-system of proposed system is replaced 
with a pali of the old system and all sub-systems are replaced one after the 
other. 

Proposed Method of Conversion: 

After a cal'eful eXalllination of the tuerits and demerits of the system 
conversion methods, we recommend the parallel conversion for adoption of 
the package proposed. Though the alTallgements against the parallel 
conversion system al·e cost alld additional work load, but the adValltage in 
our case is that the related office of PTC is affluent with highly trained 
personnel in computer. They can halldle the proposed system in all exquisite 
manner in parallel to the already existing mal1Ual work. 
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The another advantage of the parallel system involves the continuation of the 
existing system with new proposed system for a few months shall provide an 
opportunity of training and testing of the package on actual data. 

System Evaluation: 

The evaluation involves an accurate and impartial judgment, whether the 
objectives defined for the system have been achieved or not. we are 
confident that the package proposed has the following salient features: • 

I) The new system is efficient and suitable for each retrieval of 
information. 

ii) The system has been designed in such a way that llser does not face 
any difficult during insertion, deletion, or modification of data. 

iii) The output i.e. in the fonn of repOIis are accurate and reliable. 

iv) The system designed provides the user facilities of updating data 
when required. 

v) The system designed is flexible and additions can be 
incorporated in it very easily in future. 

39 



User's Guide 

Introduction: 

This guide has been organized to provide a basic understanding of Green 
Numbers Billing System developed for the SAOTR depaIiment of PTe. This 
guide focuses on the features provided by the system. 

Lo~ging into the System: 

As has already been mentioned that the system operates in a multi-user 
environment, thus requiring the services of a Database Administrator to 
perform several administrative tasks of the system such as creating new 
users keeping backup of data as well as to confinn the efficient working of 
the system. 

A pre-requisite for staIiing the system is that when the system is switched 
on, the UNIX operating system runs aIld asks for a 'login naIne' to access 
the softwme. Only the users having a login naIne CaIl access the system. The 
passwords aI'e enforced to prevent the unauthorized usage of the system. 
after COlTect user name aIld password is provided by the user, the main menu 
is displayed as shown: 

Pakistan Telecommunication Corporation 
Billing System 

for 
Green Numbers 

Main Menu 

1. Data Entry 
2. Reports 
99. Exit 

Please Enter your choice ............... . 
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If user enters choice' l ' for data entry from the above main menu, then there 
will be appeared another menu as below: 

Pakistan Telecommunication Corporation 
Billing System 

for 
Green Numbers 

Data Entry Menu 

1. Data Entry in Master File 
2. Data Entry in Stubs 
3. Data entry for Green Codes 
99. Exit 

Please Enter your choice ............... . 

If the user enters choice' l ' for data entty in master file, the master fil e will 
be opened for data entry like updating(inseliing, deleting etc .). Master file 
actually holds all the infonnation about the green numbers. 

Similarly, if the choice '2' is entered, the user can enter the whole 
infOlmation about the bill paid by the subscriber. 

If the option '3' is entered, the user can view all the green number codes 
already existed and enter new codes as well. 

If the option '99 ' is given, the user can go back the main menu . 

In the main menu if the choice '2' is entered, another menu for different 
repOlis is displayed as shown on the next page: 
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Pakistan Telecommunication Corporation 
Billing System 

for 
Green Numbers 
Reports Menu 

1. Reports of Bills 
2. Reports of Ledger 
3. Reports of Defaulters 
4. List of Green Numbers 
5. List of Green Codes 
99. Exit 

Please Enter your choice .............. .. 

On the basis of these choices, the above mentioned reports can be generated. 
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Reports 



Report of Green Code: 

Code Numbers Code 
-----------

23 G 

27 K 

31 F 

32 E 

33 H 

34 A 

35 B 

36 D 

56 M 

76 N 



Report of Green Numbers: 

Green Numbers 

3149 

· 2785 

3153 

3184 

3119 

3148 



Bill Repo rt: 

Bill FOl: Green Number F 49 
======================================== 

Subscriber's Name Subscriber's Address 

Mr.Muhammad Siddique Plamling Division 

Period From 

10/01/96 

H.no 24 Sector F-6-3 
Islamabad 

Period To Total Bill 

30/06/96 168 



Report of Ledger: 

Ledger For Green Number 3149 
================================ 

Subscriber' s Name Subscriber's Address 

Mr.Muhammad Siddique Planning Division 

Advice Note Number 

FSR-81 

Open Date 

1 % 1/96 

Period From 

10/01/96 
01/07/96 

R.N 0 24 Sector F -6-4 
Islamabad 

Period To 

30/06/96 
30/06/97 

Total Bill 

168 
336 
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