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ABSTRACT

This thesis presents a compete analysis, design and
development of an information management system [ IMS 1. The
existing manual Information system 1s analyzed, different
solutions with performance and costing are presented and a gantt
chart 1is prepared for the recommenﬂed solution. A computerized
information management system i3 designed. Design of the

cqmputerized I M S involves design of conceptual model, logical
| model, output, input, database, menu sfructure, process, program,
package, system operation and maintenance, and system security
and control. All these design works are presented in chapter 4
Different gueries are formulated in the form of menu structures
so that any query can be resolved after entering appropriate data
sought. by the system. A database is designed to s8tore data.
Catalogs of various attributes, database files, program files etc
are accommodated in database dictionary. As information is a
vital factor in any organization, the system is designed with two
levels of pagsword-control. In Bangladesh, there a is random
change of government policies regarding some attributes; so the
system 13 made independent of government policies. That 1s, if
the system manager enter changed data in related data file(s],
the system will serve aqcurately after the change of pgovernment
policies affecting some attributes.

Einally the designed system is developed using the.
programming language of dBASE III plus. Various development

works are presented in chapter 5 . The performance and
| specifications of the developed system is then compared with

that of the designed systemn.
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CHAPTER ONE

INTRODUCT ION

CHAPTER OUTLINE:

.1 Introduction to Information Technology
.2 Importance of Information Technology in Bangladesh
.3 Problem formulation

.4 Research obJjectives

e e e

.5 Literature survey

This chapter presents an introduction to information
technology and its importance in Bangladesh. It also includes a
brief discussion on. literature survey for the present thesis

work, problem definition and obJjectives of the research work.
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1.1 IRTRODUCTION TO INFORMATION TECHNOLOGY _

Information is the vital factor in every step of human life
specially in developed countries. The united states has evolved
from an industrial society to information society. Historically,
the United States became a world power as an industrial society.
As_ the need for information developed, Herman Hollerith;s
tabulating machine was one of the first attempts to streamline
the collection  and dissemination of information. Little did
Hollerith realize that his machine would lead to the birth of
another revolution- the information revolution. Increasingly,
during the first half of 1900s, technology focused on developing
machines. By 1950, the year that marks the beginning of the first
generation of computers, information needs had grown so rapidly
- that workers employed in information-related Jobs ocutnumbered the
workers in industrial sector. In the United States, predictions
for the future suggest that the number of information workers
will soon surpass the total combined number of workers in
industry, agriculture and servicel[15]. Information is increasing
~at an astounding rate. Of the total informaﬁion available today,
75% Dbecame available in the last twenty years[15]. To meet the
rapidly increased information, Computer informafion technology is
also simultaneously developed in the last twenty years[15].

An information system can supply many types of information.
Originally, information systems provided standard reports; such
as accounting statements, sales summaries, payroll reports,
personal reports etc. To handle the large volume of sophisticated
and Bpécific information. Information Management Systems (IMS)
are developed. Recently information systems have been designed to
provide information to support decision making. This application
is called a Management Information sttem. Other applications aré
Expert Systems} Hyper Text Systems etc[14]. EKxpert Systems
include knowledge Based System (KBS), Logichased Systems (LBS),
Decision Based Systems (DBS) etc. Disaster maﬁagement systemsB are

2



in  crimwe, corruption etc. This situation can he managed
successfully by using information technology. Information
technology can also be used to manage the disaster situation
caused by cyclone, tornado, flood and -other herocs. Such
application of information technology provides us Disaster
Management Systems. DMSs can forecast the volume of various:
destructions that will occur and various aids, transportation,
gervice etc needed before the occurrence of cyclone, tornado or
flood.

. At present, different organizations have sufficient number of
computers but most of the organizations are depending on imported
package softwares to manage their information. These costly
package scftwares cannot serve spécific application in an
organization. Moreover to use these packages, some modifications
must be made and more trained personnels are required. These
machines should be utilized by locally developed customized
information systems. It is hoped that within a few yvears
Bangladesh will have sufficienf numbher .of software Engineers
capable of designing and developing customized information
systems at very low cost for Bpecific application to the needs

of various organizations in Bangladesh.

1.3 PROBLEM FORMULATION

Informatibn_ Management Systems of all academic Institutions
in Bangladesh are more or less same. There are numerous
information processing jobs in the existing manual system and a
large portion of manpower is involved. It is evident +that the
exist}ng system 1is running on high cost, long-time and poor
rerformance. Moreover, the volume of information is increasing
day by day. A few problens in the existing usystem of manageﬁent
and administration are briefly focused below:
(a) GROUPING OR LISTING PROBLEM: Grouping or listing of manpéwer,
items, machines, equipments etc are frequently needed for

4



also knowledge Based Kxpert Systems[15].

Modern business cannot be run without information; it is the
life blood of an organization. Any organization can be viewed as
a total system composed of three subsystems([14], namely,

(1) the operations subsystem
(2) the management subsystem and
(3) the information subsystem.

The information subsystem is the assemblage or collection
of people, machines, ideas and activities that gather and process
data in a manner that will meet the formal information
;equirements of an organization. Its purpose is to satisfy
information requirements including and decision making needs of
all levels of management; and the needs of concerned parties
external to the organization. This relationship is depicted 1in
Figure 1.1 below[14]: | |

Management Decision |— Operation Outputs
_ ) ), —
subsysten inputs * subsystem :

|

Information subsystem

Y

¢

Figure 1.1 Modern organization

1.2 IMPORTANCE OF INFORMATION TECHNOLOGYlIN BANGLADESH

Bangladesh as a developing country, is trying to'get ma X imum
benefit from Computer Information Technology +to speedup its
development. But still informwation technology is in primitive
level. Most of thelinformation are processed manually, and thus a
large part of manpower 1is engaged. Moreover, most of the
information processing manpower are overloaded with the}r Jobs.
On the other hand, volume of information is increasing day by day
due to the development of technology, civilization and increase
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managomont and  adwminlotration. Bul these are vary todlouws,
erroneous. and time consuming Jjob to office assistants. But in a
computer based information management system, such grouping or
listing reports can be generated very quickly and smoothly in a
structured manner. |
(b) REPORTING PROBLEMS: Various reports on different formats are
generated frequently by office assistants under the direction of
the executives at various levels. These reports are vary
essential for the top management. To create a 8ingle report, the
office assistant collects necessary records from different files,
manipulates records and creates a draft copy of the report. After
the draft report 1is checked by the concerned executive, the
assistant goes for preparation of final feport. S0 to create a
single report, enough time & energy is required but the
possibility of error. cannot be eliminated because of human
factor. But in the computer based system, a large number of such
reports can be generated within a few minutes by a single person.
(c) PROBLEMS IN ACCOUNTING SYSTEM: Accounting information systems
of every organization are very complex. In B.U.E.T. Dhaka, the
volume of accounting information is very large and the system is
highly cowplex. Hundreds of reports are generated per month for
salary system only. There are above six hundreds heads of income
and expenditures. Thousands of various vouchers are manipulated
per week. Thus the operating manpower is highly overloaded, the
system is very time consuming, erroneous and of poor performance.
In this way it can be shown that the existing manual
systems of all organizations, bodies, institutions,  Govt.
departments, directorates and corporations in Bangladesh have
been facing such a major problem in management of informafion.
Recently, corruption is the additional but éerious problem in
managewent and administration. But using computer technology,
corruptionless high efficient systems can be developed.

This thesis is an approach to establish a new trend in

5 .



solution of such a national problem. Development of a high
quality IMS deponds on analyuls & design of the system. Krrors in
énalysis of existing system will be carried through design and
coding i.e. even 1if +the program satisfies the design
specification, the system will not satisfy the users; System
analysis is required because of a need to sclve a problem, as a
response to new information requirements, as a methéd of
incorporating new technology into a gystem as a mneans of
developing broad system improvements etc. In design, various
techniques, concepts and thinking muét be utilized efficiently to
develop GRID-CHART, SYSTEM FLOW CHARTS, IPO (input, process,
outputl CHARTS, DECISION LOGIC TABLES, I1/0 [input/output]l DESIGN
etc. So that the whole system becomes more versatile, efficient &
ugeful. This research is aimed at stepping up the conventional
IMSs to a new generation level i.e. to search for a direction of

new trend in analysis, design and development of IMSs.

1.4 RESEARCH OBJECTIVES

The scope being limited, the présent research is conf ined
into the following obJjectives: -

(1) Study of the conventional concepts and techniques on
analysis, design and developwent of IMSs.

(2) ' Study of the design concepts for the_conventionai database
design. _

(3) Preliminary analysis of the whole information processing
systems of Bangladesh University of Engineering and Tech-
‘nology,(BUET) Dhaka . 7

(4) Detail analysis of the adminigtrative and accounting
information processing systems of BUET Dhaka.

(%) Design of a new IMS for accounts & administration of BUET
Dhaka . |

(6) Design of a database for the proposed IMS.

‘(7) Development of the proposed IMS.

6



1.5 - LITERATURE SURVEY
Literature survey is the most important part of this thesis

work. On preliminary survey of various brahches of computer
science and engineering, interest grows on conputer Iinformation
technology. Literature survey is found as the way to gain vast
theoreitical knowledge in this field. It leads to realize that the
existing problems in management and administration of different
'organizations; Government departments, directorates and
corporations in Bangladesh can be solved by introducing
computer based IMS. It has been proved that performance and
efficiency of an IMS depend entirely on analysis and design of
the system. The present work is directed +towards exploring
various concepts & techniques on analysis and design of IMS and
searching for a direction of new trend in system analysis and
design. Thus the literature survey is divided into the following
constituent areas: | |

1. Study on various branches of Computer Information techno logy.

2. Study on analeis,rdesign and development of Information
Management Systems.

3. Thorough review of the various concepts techniques of
analysis and design available in existing books, Jjournals &
similar research uorks.

4. Thorough study of various techniques & concepts on design of
database.

5. Study of various approaches of structured system development. -
There are many branches of Computer Information Technology

viz., Information Management Systems, Management Information
Systems, Expert Systems etc([15].

IMS is ideal for organizations that must provide information
to the public. Universities, airlines, public utilities, banks,
government offices etc. are organizations that are benefited from
IMS support. Though its initials are similar to MIS, an IMS is
designed for more specific objeétives. While HIS hag a decision

7



making orientation, IMS focuses its attention on the management
of information generated by the computer. IMSs are concerned with
the distribution of data through a system, data communication
activities, access to a ddtabase and users” information need. A
major function of an IMS is to control the flow of information to
people when answering questions and solving problems. On the
other hand MIS is most successful where a diverse collection of
data must be managed to provide decision making information.
These systems are gupported by large computer systems. This vast
processing capacity is wasted when employees provide faulty or
incomplete input date. Todays MIS proJjects are much more complex,
©.g€. 1international companies use on-line real time processing
systems and satellite communicationg in their international MISs.
These sophisticated systems can give all levels of management the
most up-to-date information[15].

Expert Systems, on therhand, include artificial intelligence.
There are different types of expert Systems (ES), viz. knowledge
based E.5., decision based E.S., logic based E.S. ect. The basic
theory of developing Expert Systéms.is to collect knowledge /
logic / rules from human experts and represent them in standard,
systematic and organized fashion. The technique involved is
called knowledge engineering and the concerned person is called
knowledge engineer. The organized knowledge in standard fashion
is then processed by application programs tb supply output
information. Application programs are wWritten in special
programming language / package like prolog, shell[151].

To develop an efficient IMS, the existing system should be
analyzed thoroughly to find system requirements and satiafy
user ‘s request. analysis phase consists of preliminary and detail
analysis. After each phase a report including cost, budget, gantt
chart, alternate solutions and system recommendation should be
prepared for management’s action. After approval of management,
the system analyst will proceed to design an IMS for the existing

8



CHAPTER TWO

TECHNIQUES AND CONCEPTS OF DEVELOPING I M S

CHAPTER OUTLINE:

2.1 Evolution of Database Technology
2.2 Objectives of database organization
2.3 Concepts and Hethodologiés

2.4 System Analysis

2.5 Evaluation of data‘models
. 2.6 Architecture of a DBMS

2.7 8Steps in reading a record by a DBMS
2.8 Data independence and data models
2.9 8ystem Design

2.10 Output Design

‘2.11 Data base Design

2.12 Process design

2.13 Query formulation

2.14

System Development

This chapter is a vreview of the theories and concepts

of developing Information Management System {(IMS).
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2.1 EVOLUTION OF DATA BASE - TECHNOLOQY,

Traditionally, computerized Systems 4re |{mplementad in
pieéemeal fashion. A department within the enterprise decides or
i1 cajoled into Computerizing part of its function. An analyst
goes in and resign a system. The system is implemented by
Sﬁecifying a number of programs. The data ls tailored to fulfill
the néeds of the given system within enterprise and implementaed.
In this approach data for a‘program or system cannot be shared by
another program or systeh and thus data redundancy occurs. This

concept of traditional file processing [14] is illustrated below:

A ; Prog.A
B -1 Opaerating Prog.B
C . System Prog.C

Fig.2.1 Traditional file processing.

In database technology, a single database is designed to
store all data of the enterprise so that multiple application
programs can use this database. The modern concept of information

processing [141 with database technology is {llustrated below:

A . | | _—
: — DBMS

N

Dotabase
Application programs

Fig.2.2 File processing in database technology

11



DISADVANTAGES OPF TRADITIONAL PILE PROCESSING SYSTEM:

tal Data redundandy & inconsistency: Since the (files and
ap#lication programskare created by different programmers over a
long period of time, the same piece of information may be
duplicated In several places iflles). This redundancy leads to
higher storage and access cost as well as poetential data
inconsistency. By data inconslstency, we mean that various coples

of the same data on longer agree [12].

" {bl Difficulty in accessing files: Suppose that one of the
offlecers 1In a bank needs to find out the names of all customers
who live in the area of tha city zip code 788733. The officer
calls data processing department and asks them to regenerate such
a list . as this is an usual requast that waé not anticipated
when the original system was designed there l& no application

program -on hand to generate such a list . There is,however an

application to generate the list of all customers. The bank
officer has now two choices. Either he can get the list of
customers and one of his secretaries to extract manually the
neaedead infofmation , he can the data processing department to
have one o¢f the system programmers wfite such an application
program neither of which is satisfactory. Since data is scattered
ih various files and files may be in different forﬁats , 1t is

difficult to write a new application programs to retrieve the

appropriate data [121.

(c] Multiple users: In order to improve tha over all performance
of the system and a faster response time, many system allow
multiple users to update tha data simultaneously. In such a

environment interaction of concurrent update may Tresult in

consistent data (127.

12



[{d) Security problem: Not every user of the database system
should be able to sccess all data. PFor example, In a banking
;system, a persoh who prepares the payroll checks can only see
that pért of the database that has information about customer
accounts. Since application programs are added to the system in
in adhoc manner, it is difficult to enforce such security

constraints (12].

(el Integrity problem: The data values stored in the database
must satisfy certain types conslstency constralnts. For eiample,
the balance of a bank account may never fall below a pre-
specified amount. These constraints hust be enforced 1in the
system. This enforcement can be carried out by adding appropriate
code In the various application programs. However, when naew
constraints are added, it is difficult to chaﬁge the programs to
enforce them [12].

These difficulties, ameng others, have prompted [12] the
deveiopment of database technology.Today's requirements [12] in
Databdse System are mentioned below;

1. Software should provide logicél as well as physical dadta
indeﬁendence-

2. Facllities should be provided for a database administrator to

4Ct as a controller of the data.
3. Effective procedures should be provided for controlling
privacy, security and integrity.

4. Inverted files should be used in some syétem To permit
database searching.

5. Database should be designed to provide answvers to
unanticipated forms of information requirements.

6. Should have data migration facility.

7. There should be data definition language for database

administrator, command language for programmer and data

interrogation language for users.

13



2.2 OBJECTIVES OF DATABASE ORGANIZATIONA

érimar? objectives [12]

1.  The database ig the foundation stone of the future application
development.

2. Data can have multiple uses.

3 EAsenof usa.

4..Flaxlblo use. .

5. Unanticiéated-requeét for data can be haﬁdled-quickly.

é .Clarity of dafa- -

? Change is aeasy-

Low coOst.

o

?. Less data prolifaration.'
10.Performance. |
H1JAccuracy and consistency.
12.Privacy.

13.Protection for loss or damage.

Secondéry objectives E12j;

1. Physical data Independence. 

. Ldgica1 data

éontrplled redundancy .

" Suitably fast access.:

Suftably”fast searching;

. Data Standariiation within corporat{on.
Data dictionary. |

End user languags.

V@ N O B WM

..Fast:recqvery from failure.
10.Tenability.
-11.Design and monitoring aids.

12.Evolution of distributed database organization.

.

14



2:3 CONCEPTS & METHODOLOGIES:

“ . R major problem in traditional system analysie is pthatf‘the
users do not understand the specification. produced The chargenof
‘the eystem analyst 1s to determine what the user wants. This 15
not an @asy job. Various concepts and nethodologies on  system
analysis. & ‘deslign have been developed based on darabase

technology; Some of these are briefly discussed below:

Aher}can view point; American view (&3] on analyeie 4 .design of

]nformation"managemenf ‘systems leads to the development of

‘structured,analysisy StrUCtured analysis was first conceptual}zed

around 1973 witn 1§77.marking. The first publishing of a way to

ensure that the user's neeads are known and understood - and that a

" new sfsrem will satisfy-thosedneeds. This methodology has rhe

potential . to ‘reduce maintenance to error  correction and

modiffcarions only dhenithe business changes. Thus we see that it

should:

1. Assist the analystrby directing him to collect the right

" information.

2. Provide. a " formal unambiéuoUs way of writing ~down the
"findinge of his'diecuseion;‘these must be intelligiole to end
users and indeed it 1s'preferab1e if the end users write doen
the1r requlrements uslng ‘the methodologies themself.

‘3. Include one or more dlagrammat1c technlques to enable . the

analyst -visualize his system succ1nrty7

UK{based methodologies E6]f—

Once the - area of data to be analyzed has been defined ‘the
first stop is to determlne the principal entlty w1th nhich thep
enterprise 'ie- concerned The next step 1s to construct a data
model of that part of the enterprlse being analyzed. In this data
model . are expressed the entity -types and the kinds  of
relationships - that ‘exist between the .iidividual entity

occurrences. The recognition and definition of attributes is not

15



- so critical'that it need ba complete missing the early-stage ‘of
data analysi{s. On the contrary, data analysis is very much a ra-
iterative process and it is unlikely that a complete satisfactory

data model will be obtalined on the first iteration.

2.4 SYSTEM ANALYSIS
:Analysis' Oof ‘the existing system is the first step of

'developlng Computerlzed Information system The following are the
reasons for initiating system ana1y51st143 |
(1) Solving problems of the .existing systeﬁ
(2) - New requirements of ‘the system.
(3) Implementation-of.neu idearor technology.
(45 Broad system improvemant
Sources of study facts for system analysis are [141: (1) the
eristing‘ system (25 other intarnal sources ‘aod (3 eﬁternel
‘sources. The primary advantages of analyzing the existing 'system
are (a) effectlveness of the present system b prov1de de51gn-
ideas and (c) resource recognltlon (d) conversion knowledge " and
(@) common startlng point. The most 1mportant internal source of
~study facts avallable to the analyst Is people. A second source
of study facts is the existing paperwork within the organization.
A third source‘is-the‘relationships between paople, - departments,
functions etc. Exploring other information sobsystems within,_tﬁe
organization . can be a useful external source of ddta -
colrection,date processing or information reporting ideas and
techniques. |

Some major toois and techniques used by the system analyst in
developing information management syStems are briefly describad .

.below [147].

THE INTERVIEW.
Within an organization, interviewing is the most significant
and productive fact-finding technique available to the system

analyst. It is a communication channel between the analyst and’
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the Organizatién.. Interviewing is used to gain information
concerning what igs required and hoﬁ these requirements canl be
mat . _IInfervieuing is conducted at all levels within the
organization , from the exacutive to the mail clerk or the.

maintenance engineer. In conducting the interview, the system

" ‘analyst should behave in a mannar and ask questiona that will get

the required study facts in as little time as possible.

“THE QUESTIONNAIRE

The questlonnaire RE-¥ another tool which can' be ' used at

wvarlous times by thea systehs analyst in the systems development

-procaésf.The usce of the unStionnaire in gystems analysis ‘should

be. limited to only those situations where the analyst cannot

conduct an interview. when the analyst decides to make use of

QueStipnnéirg there are" a'few, but important guidelines to

follow: |

1l_fExpla1n the purpose,'QSG,.sequrity and disposition of the
“'_responses | |

2. -Provxde deta1led 1nstruct10ns on h&w .you want the questlons

.completed.
3. Give a. tima 1limit or deadline for return of tha

.questionnaire.

_4.. Ask pointed and con01se questlons

5. Identify each questlonnaire by respondent s name, .job title,

" department etc.

6. Include a section where respondents can state their opinicns

and_criticisms.

OBSERVATION:

Another technique available to the analyst during fact-

'finding is to observe people in the act of executing their  job.
Industriai engineers utilize this technique extensively for
studying people in groups and organizational activities.

‘observation can be used to verify what was ravealed in an
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Interview or as'avpreliminary'to the {nterview. Observation |is

also a valuable technique for gathering facts reprasehting

irelatiOnships.

SAMPLING AND DOCUMENT GATHERING:
Sampling is directed to collecting and accumulating data on
.prdblems that are either un-measurable or requires tremendous -

amount of detail work to obtain a given piece of data.

Cbllecting exhibits of source documents, work~sheets,
reporﬁs  etc. is arnother way for the analyst To gather
information 1during system analysiS. From these exh;bits or
docﬁments, ﬁhe analyst can galn an understanding of what |is

presently done,
how it is structuréd, what is not awvailable and, perhaps, get a

‘feel' for what is considered important.

CHARTING:

Charting 1s the technique that'pictorialL? repfesen;ﬁ some
dihension of an 6rganizatibn'orban ofganizatioﬁal activity. Of
all the tools and techniques Qtilized by systems, charting is the
one technique most c1ose1y identified with system afforts. It is
also a valuable fechnique for performance analysis, synthesis,
communication: and documentation. There are threa broad
cléséificatjons of charting: Organization charts, Physical'iayout
charts and Flow charts. |
| ‘According to recent wview, analysis phase is decompoéed‘into
preliminary anqi detail analysis. Fig 2.3 represents ‘the
decompeosition of preiiminéry analysis into its components. Users,
managemeﬁts and cohputer expertise provide input _aﬁ' various
stages of this phase. Detéil analysis resulfs in a feasibility

study which betomes major input to design It includes detail
g |

sfudy of the system, finding of facts, design of alternate

solutions. and praesentation of th e recommendad sclution to

© management .
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2.5 EVALUATION OF DATA MODELS:

There are
relationship;

ralational

The traditional
model
the current

hierarchical,

trend

was relational algebra and relational

is to provide

network

three major data models [12] to

and

data model represents data relationships as

data manipuratioh language of

entries in’

calculus.

represent data
relational. The
tables.

the relational
However,
a table wusing

English like statements and to eliminate mathematical procedures

“for

database management

data models, a framework comparing the three models is

manipulation.

SQL, the data manipulation language

system, reflects th is trend.

below C123; 1ABLE 1 Comparison of data models

for IBM
To evaluate

presanted

RELATIONAL

Logical data

structures
Simple network
Complex networks
-Path

‘~Sequence

DML commands:

~Retrieval

Lata indepedance;

-base

Directly

Unidirectional

relationship

Bi~directicnal

relationship

No

NQ

GU, GHU, GN, GHN,

GNP, GHNP GNP °

HIERARCHICAL NETWORK
Representative DL/I(IBM) IDMS(Cullinet)| SQL
System
Data building Field Data itgm Attribute(column}
blocks ‘Segmant Racord Tuple(row)
Physical data Set Relation(Table)

Decomposition
into sets
Decomposition‘
into sets
Decomposition

into sets

No

No

FIND, GET

Decomposition intc
tables
Decomposition intg
sets
Decomposition into,

sals

Yes

Yes

SELECT
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TABLE 1

Compariscon or data models [contd.)

RELATIONAL

HIERARCHICAL NETWORK
-Data alteration REPL MODIFY JUPDATE
~Data addition ISRT STORE INSERT
-Data deletion DLET ERASE DELETE

-Miscellaneous

Navigator

Means of database

navigation.
Modification of

data estructura.

Experiesnced and
trained.

Through hisrarchi-
cal paths.
Radifine structure

,reload new struc

“ture.

READY, D ISCONNECT
CONNECT,PINISH
Experianced and
trained. |

Through sets

Redaefine struc-
ture,reload new

sEtructure.

End user

Through value of
the attributes.
Restructure at an}
time -including dur.

operation in ontin.
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2.4 ARCHITECTURE OF A DBMS3

A DMBS (datébase management systémi may be detfined aa- é
”general purpose set of programe that aid and control access to
and use of the database‘%cr édding; modi%ying atc & retriev;ng
data.

A understood from the definitibh, a DBMS has an important
role in databaée design becausé the schéma- ProcCessors,  user
inter%acés, cbre database handling précessurs etc. are 1n a DEMS.
It ‘cunfruls any'mahipulation over a database. Though the toﬁal
'_détabase 13 independent of the DBMS programs, yet sometimes, acts
aslan-important tool in database design.

1¥ fhe conceptual components of a standard DBMS is 1llus-
trated,-thén.the ruie of a DEMSE will be depicted. The conceptual

“architecture of a DBMS_is sﬁown in fig 2.4 below.

F_EL““i
E " | D BA aids E.
Scﬁema processors - User interfaces

1 )

Core database handling processors

.

Fig. 2.4 Architechture of DBMS.
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" An overview of the four conceptual components is presented
be low: _ : |

" (K) SCHEMA PROCESSOS: Schema processors are collection of
components ~for handling all aspects of database definition.
including structure definition, substructure definition, access
control, logical performance measurement specifications._ The
_schema processors provide language processing capabilities to
translate user-’s request,.:validate them, additional user

operations via the core_databaSe-handler.

. (B) USER _INTERFACE: This portion of the architecture
. includes the components for query ‘language processing, host
language -interfaciné and other more advanced user interfaces

such as natural language interfaces and editors to assist in the

constructlon of user’'s request.

(C) DATABASE ADMINISTRATION AIDS: 'This portion of +the
architecture 1ncludes the database dictionary and database design
aids both of these functions require information that is defined

'by the schema processors and stored by the core database handler.

(D) - THE. CORE-DATABASE HANDLERS : These components are the
central elements of . the ar"hitecture They provide the storage‘
.and -retrieval fac111ties for all data stored 1nthe Systemi that
‘both the user data and system data that are required by other
components. 2The interface to the core database handler is a
logical 1interface that provides functions for both sets cf

records and individual records.
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~addition to providing and defining a target interface for query’
language processors the database handler also provide facilities

to suport interfaces’ to host language applxcatlon prugrams and to

.schema processors.
2.7 STEPS IN READING A RECORD BY A DBMS

The main Bvents. thdt occur when an app11cat10n program raads

a record from a database by means of a DBMS are shown 1n Figzs
The events are described below:

1. Applicatibn‘pfdgram issue a call to the DBMS to read a record.
The program states the programmer ‘s name for the data type and
gives the- value of the. key of the segment or record in the ques—

tion,

2., The DBMS obtéiné the subschema ( program data dascr1pt10n )
that is used by application program A and looks up the descrip-

‘tion of the data in question.

3. The DBMS Iobtaihs the schema (or giobal logical  data
description) and determines which logical data type ar typec are

needad.

(4) The DEMS exam1nps the physical database. dESCFlptan and deter-

mines which physical record or records tc:btnmd

(3) The DBMS issues a command  to the computer operating syutem

 instructing it to read the requisite recofds.
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(6). The operafing system interacts with the physical storage

"where the data are . kept.

(7) The required data is transferred between the storage and the

s&ystem buffers.

(8) Comparing the subschema and sochema, the DBMS derivee from the

data the logical record needed by the application program. Any

'data tranaformation bstween the data as declared in the subschema

and the data as declared in the schema are made by the pBns.

'(9) The DBMS transfers the data from the system buffers to the

Works area of application program.

(10) The DBMNS provideé status informatlon to the application

pfogram on the outcome of its call; including any error

indication.

(11)- The application program can be then operates with the 'data

. in its work area.
2.8 DATA INDEPENDENCE AND DATA MODEL

"There is & large number of data-i{tem t?pgs, s0 wea need a map
showing - how they are associated. This :map ié sometimes called a.
data model. The objectives of the‘modeling approach 1s'to'pf6vide
a basis for the'desigﬁ of effective and usable databases.

The term “data independence" is often quoted as being one of
‘the. main attributes of the database. It implies that the data and
.the application programe which use them are independent so that
either may be changed without chanéing tﬁe other.

Two stages of data independence can be shown with the help

of a data model:
' ' 26
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(1) Logical  indepandence

(2) Physical Independance

These two stages in data {ndependence can be shown as in figure
2.4 . Different sorts of data models are concerned to the
database design process. With the help of these models, the data

.Independence can be easily illustrated.

' CONCEPTUAL MODEL: The database design starts with the conceptual
requirements of a .nuhbers of users. These 'raquireméntS' of
individual usars.are integrated into a single “community“ view,
called conceptuéi‘model which represents the entities and thelr
relationships; It -gives' us the ability to view .all the data
entities and their relationships to each other with no concérn
about.  their physical storage. The conceptual ‘model is a

communication ~ tool between various users of data a3 such s

deveioped without any concern for physical representation, {t |is

ihdependent of a DBMS.

LOGICAL MODEL: Thel'.modified version ( compatible and

. implementable ) of the conceptual model which can be presented to
.the DBMS I8 called a logical model. The DBNS is not a factor In
desigﬁing the conceptual model, but designing the logical model

is dependent on the DBMS to be used.
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External’ model: The users are presented with the subsets of the
logical"modelﬁ .This éubsats dre called logical models or sub-
schema .These models are mapped from the viewﬁ that users ’'get’

based on the logicaljmodely The conceptual requirments are views

‘that the users wanted  initially and based on which conceptual -

‘model is to be devel oped.

Physicai model or intern#l model schema: The logical model is
. mapped to phySical Etoraga such as disk, tape, drﬁm etc. The
physicals-model, which takes into considerafion:the: distribution
of :déta, access methods and indexing techhiques‘is the internal
mddei- or schema. The external models should'nof be affected by
physiéél storage changes or by access mathod' changes to fhé

database. This i the firet stage of data independence.
2.9 SYSTEM DESIGN

 System design can be defined as the drawing, planning,

sketéhihg or  arranging -of many seperate elements into

a viable unified whole. The design phase is technically oriented

to -the extent that the analyst must answer the questions: " How
do we do it ? " . On the other hand, design is an art, and crea-
tively oriented to the extend that thé analyst_continuously asksi

“ What is it'? “ and " Why not ? " questions.

" To design a systém the analyst must possess. knowledge

.relatéd'to the following subjects: .

(1) 'organizatianal_resourcés, (2) user information requirmentﬁ,'

(3) humanizing réQuirémants, (4) other systems requirements, (95)

methods of data prbcessing,-(b)fdéta operation and (7) design
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tools. Design can bie decomposed into nine steges:

(a) Review and assignment of tasks:. In this stage, various sched-

uled tasks or. jobs are assighed to respective personnels involved.

(b) -DOutput design: In this stage, the outputs of the system are
reviewed and designed. This will be discussed, seperately in . the

fuildwing artfcle.

(c) Database design: In this Etagé all the attributes required to
generatae the system’'s output are organized into one or more data
files (called the database). How to design a database will be

.discussed in article 2.11 .

(d) . Input designi In this stage, various processes -involved in

implementing a basic-system module are designed precisely.

(f) Program definatiuhi In this stage, one or more programs are

defined to'implement a basic system‘mpdulam

(g) Module designi Large. programs are modulerized for efficient

implementation.

(h) Package design: In this stages, various functionally related
programs are linked together to-act as a systém module and then
these package modules are interlinked to get a complete sof tware

system or package hystem.

(i) Design review: Here the design is checked‘and reviewed.
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' 2.10 OUTPUT DESIGN

There -are Qarious methods of representing  .the output a
fsystéml One or mofe mathd mgy be applied in a spaecific systém.
To decide which methed is more effective and usaful for a
gpecific system, ‘the designer must have adequate’ knowledge on

various methods; briefly discussed below;

(a) FiltarfngAmetEod
(b) Kay'variable method
(c) Hoﬁitoring method
(d) Nodeling mathod

() fntorrogativé method

(g) Fiitering mathad;

Filtering 1Is a pr0cess.of screaning or extracting uﬁquted
elementa from which soma'éﬁtity a8 (t pase&es or 18 communicatad,
froﬁ, one peint to another. The filtering method has widasbread
applicability in most 6rganization5. The reporting of costs and

sales dollars are two examples which can be used to {illustrate

the filtering'procaés.
Advanﬁagas and disadvantages:’

There are two major advantages to utillzing the filtering method;
(1) the amount“qf.pseleés data provided to aach decigion maker ls
reduced considerably since the level of detail recaived is based
on individual réquifémants and (11) organizational resources are

conservaed. Eliminating the need to produce massive Teports con-
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éervéa data proceﬁsing resources.

'Tﬁarn ara two major diéadvantages to qtiliziﬁg the filtéring
methodi (1) implementation is difficult when the thrashold of
detail-among decision makers at the same levg} varies conﬁidér§~
bly, and (2) in large and more complex organizations, filtering
. alone doéé not provide gdaquate “ action oriented " .- information

to decision makers.
(b) Key Variable Rapdrting Mathod -

An automobile’'s condition can be measured”by checking com-

bressiqn,’oil pkessufé, ampere and voltage output, and so forth.
There are usdally,at least five key variables falso called "kay
succesﬁ féctors," "key_result areas,'" and " pulse points " ) for
an organizatibn as a whole.
_Nﬁrking wfth experienced personnel of the organization, the
system--analyst can. isolate most df thesa’ kay variables. In’
addition, the analyst can examine how decisions are mada,_‘where
the major decision points are, and the factors that management is
coﬁcerned abuut_in making deciéions. After the key variables that
determine tHe‘succasé of the organization have been defined, the
ihfofmatian system is designed to report their status, trehds;
and changes in trends. .

'rwith the reporting of key Vafiables, management caﬁ see the
direction .af the current trends in all the key variables and
determine whether they are mﬁviﬁg the organization in the direc-
tion of its goals. Horé over, praedictive kay’ variablés reveal
deVnIOpiﬁg oppartunities. that enable management to take early
action to capitaiize‘uh them. Thié-apprcach'is better than wait-

ing for results to be reported on the annual financial statements
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before taking action, even aﬁsumihg that such information would
be included in the financial statamants} which might not be . the

Casg.
(c) Monitoring Method

- The monitoring method is.anﬁtherlalterﬁétive far reducing the
‘amouﬁﬁ'af data décision markers recaeive while still icreasing.the
amount of relevant information at their dispo%al. Thare\are three
basic ways to implemént tha monitering. method (1) Variance
reparting, (2): Programmed decision making, and (3) Autbmati¢

notification.
‘Advantages and Disadvantaées

- To Asummariié the discuseion of the monitaring method, ite major

advantages are presented here.

1. Nidaspfﬂad applicability.

P Frovides Q high level of éct@onforianted information.

3. Relieves decision ﬁarkers from routine and tediﬁus

| décrsion—making activities.

4, Adaptable to most approaches to mahagamant-(e.g., mana-
-gement.by cbjectives, management by costs, management
by budget,etc. | '

S. Improves utilization of organizational! resources.
The major disadvantages are:

Requires a high leVel‘Df.SVtemsianalysis and design.

P
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2. Requires a clear difination of how things are or should
be. |

. Reqﬁires'a large amount of data collection, storage,
and processing activity. .

4, Requires sophisticated hardware and software develop-

-ment,
' (d) Modeling Method

"The use of models to transform data into information is
becoming increasingly important as a means of providing informa-
tion needed by tactical-level decision markers. In many instances
model ing is the only method that is capable of providing this
infﬁrﬁatinn. whila some lbgico—mathematical modal s requiré the
model builder to possess a high degree of proficiency in mathe-
matics, the vast majority of these models require a minimum of
mathematf;al expertise.

In order to produce infnrmaﬁion, a model is wusually.  a
verbal or mathematical expression describing a set of relation-.
ships 1in a;precise manner. A model can be useful simply in ex—
planing or ldescribing something, or it can be used to predict

actions ahd'evenﬁs.
Advantages and Disadvantages

. Tq summari;a the discussioﬁ‘of the modeling mathod,:the ma jor
advantages and disadvantages'in using models are listed here.The
major édvantagea of using maodels are that they:'

1. Proyide action-oriented in#ormatiﬁh.

2. Provide future-oriented information.
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4

3. Fermit alternative courses of action to be evaluated be%ure
implemantatfcn.

4. Provide a formal, structured description of a'CDMplex prbblem
situation, | |

5;.Repfgsent 5 éciehfific approach tolrep}Acé intuitiaﬁ and sbe—:

~culation.
The major disadvantages are:

1. Ursers Df‘the.mudeI tend to lose sight of the fact that the
model represeﬁts an abstaction Df-reality and not reality it-
-gelf. | |
2. Qulitative factors such as experience and judgﬁent are mini-
—miéed or-elihinated; |
3.'ThEVMOde1 building brncess i§ offen‘very di{icult and erEn—
~sive. | | |
4. Potential users of the model often have a fear or resistance
Vforchange which results in di#iculties implementing the model
3. Many models agsume linearity ,la_cundition that is not appli-

‘=cablae to most ‘‘real world’’ situations.
'(E) Interrcgative Method -

.Ih~;hé'interrgative method , the decision marker s EeQuirad
td'requééfjneeded inFDrmation from the system. This method of
'prov;ding infbrhatiun is,egtrehely valuable, since many decisi-—
-on mar kers are ﬁnéble'to indentify what information is nacéé*,

—sa?y to perform their duties untillthe ¢ituation confronts

them.
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The essential eiements of this method arer

(1) The information requestor needs only to format or struc-
‘= ture his dr;her inquirf and submit it to some accaess mec—
- =hanism or interface, and ‘
(2) The information is presented to the requestor in a usable
format and .in a relevant time period. Yo implement the int-
~grrogative method it is necessary that an extensive data

bases exist, organized in a manner where a variety of users

can access negded data elements.
Advantages and Disadvantages:
Major advantages:
1, Nidesbreaa appiicability.

2. Permits each decision maker to obtain relvant, specific

infarmation when it is required.

3. Allows previously unanticipated quiries to be entered and

processed.
4. Reduces paperwork ( and paper pollutiocon)..
-S.iReduceé the time réﬁuired to disséhinata information.

&. Supports other metHods‘of producing information such as

filtering, monitoring and modeling.

36 .



7. Alleviatss organigational controversy by allowing each

decision makear Lndependent access to a common data base.

The major disadvantages of the interrogative method are:

i. Requires an expensive investment in data processing resaur—’

. -ces, This. includes not only hardware, but also analysis,

design, development and implementarian.

2. It has proved to be almost imposible‘ to provide - the
necassary database required to respond to more than é
sdall percentage of requests that one ar mor e deciéioh

- makers hight'stkucture.
2.11 DATABASE DESIGN -

One of the-majbr step in design of computerized IMS is to
design a database. Accbrding to .conventional concept, desfgning
a database involves :

(i)~ Speci+ying the output information. These are obtained

'

from the detail andyslﬁ of the exlbtlng bybtam. :

(ii) Determ1n1ng the 1nput 1nformat1nn needed tn obtain the

specified output. In ‘this stage d1fferent entities and

‘correspond1ng attr1butes of each system models are determined to

develop ER models and then converted into tables.

(iii) Organizing the input into a database. In this stage, .

dafa redundancy is minimized by optimizing the database(s) using

"the functional dependancy and normalization technique. During

normalization § the ?cllowing properties of decomposition must be

~maintained.

(i) Lossless joint decomposition
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(11) Dependancy preservation.

({ii) No repetition of information.
Recéntly, entity-relationship ( E R y modeling has been found
€181 most‘successful in design of relational databases. One of
the reasons for itseffectiveness is that it is a top down
approach using thelconcept of abatraction. The number of entities
in syStem is much less thén the number of déta elements  Or
attributes. Therefore, using entitles as anabstraction for data
elements and determining the inter-entity - relationship gréatly
‘simplifies the system analysis. The basic steps in this

methodology are mentioned bellow:

a. Development of the extended E R model for the information

system under consideration.

b. Trahsformatioﬁ of the extended E R model to relations.
c. Normalization of the relations.
d. Physical design and implementation.

a. EXTENDED E R MODELING:

The ER approach as propoéed by Chen [ 18 1 still remains the
prehiar model for conceptual -design.. This model represents
information in tearms oOf eﬁtities,' their attrfbutes' and
relationship. among attributes. Other researchers have focused
thair exténsions primarily on E R model, in' particular the
abstraction concepts such as generalization hlerarchy,’ szset
hierarchy ahd aggregation. Composite relafionships and attributes
were also studied by Ling C 18 1 in 1985, A number of
' pesearchers ( Martin [ 18 1 1983, Hawryézkiewucz L 18 1 1984,
B;iend [ 18 1 1985 ) devoted their works in trénsfdrmation of the

E R model to the relational model .

Chen's E R m¢aéi'has three class of objects; attributes,

entities and relationships. Extended E R model introduces two

38 .



aﬁditional types of ubjwots; subsowt hierearghy and geunerallzetion
hieparchy. The concept of aggregation is also introduced to
express relationship  among ruvlatlonships. Agsragutlon is an-
abstraction through which relationships are treated as higher
level entitles. Fﬁndamental extendedE R constructs are
f1lustrated in fig. 2.7. Subset hierarchy: An entity E1 1Is a
subset of another entitf'E2 {f every occurrencé of E1 Is alsél an
ocqufrence of E2. for example, the entity ‘employee' may. include
‘employee attending university', ‘employée holding political

offlce' or ‘employee holding share'.

Generalization hierarchy: An entity E is ganeralization of the

entities E1,E2,E3,.....En. {f each occurrence of E Is one and
only one of the entlitles E1,E2,E3,...En. For example, the entity
‘employee' - 1s a generalization of ‘Engineer’, ‘Director',

'Teachef‘ and 'Technician’.

Degree of relationship: The degree of relationship is the number
of entities associated with the relationship. Unary, binary,
tenary and n-ary relationships are of degree 1,2,3, and n

respactively.

Connectivity | of a relationship: The connectivity of a
relationsh;p specifies the mapping of the assoclated centity
occurrences in the ,_relationship. Basic  constructs - for
conhectivity are ona to one, one to many and many to many.- In EER
diagram, a shaded corner denotes 'many’ and an un-shaded corner
denotes ‘'one’‘. hq entitf in a tenary relationship is considered
.to be 'one’ ifrgnly'one occurrence of it can.be associated with
one occurrence of each of the other two associated entities. . It
is. 'many' iLf mbra than one dgcurrence of it can ba‘ éssociated

with one occurrence of each of the other two associated entities.
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MEMBRRSHIP CLASS IN A RELATIONSHIP: Membership class specifies -
whether either the ‘one’ or ‘many’ side in a relationship is
mandator} or opfional. If an occurrence of the “one’ side entity
must ialways exist for thé entity to be included in +the system,
then it is mandatory. When an occurrence of that entity meed not
exist, it is called optiomal. The followring steps are involved in
development of the extended E R model. _
STEP-1 { Identification of entities and attributes 1: Although it
is  easy to define entities, attributes and relationships.,.it is
not so easy +to idénﬁify_them in modeling the database. The
| following guidelines are very helbful to identify entities and
attributes.

(1) Entities have descriptive information; identifying attributes
do not. : ' |

(2) Multivalued attributes should be classified as entities.

(3) Make an attributeithat-has a many-to-one relationship with an
entity. ' - ‘ | _

(4) Attach attributes to enmtities that they describe most
~directly. ‘ | |

(5) Avoid composite-identifiers'as much as possible.
STEP-2 [Identification of generalization and subset hierarchies]:
Tha existence of generalization hierarchy and subset hierarchy.is.
obvious by their'definition. We hafe to reattach attributes to
relevent entities putting identifier and generic descriptofﬁ in
.the generic entity, and identifier and specific descriptors in
the subset entities. | 7 |
-STEP-3 [Defining relations]l: Relétiops represent ' associations
among. entities. Fdr every rqlationship. ‘degree'. 'connectivity',
.membership class’ and attributes are specified.

_lSTEP—4 [Integration of multiple views] : When design is large and
42 -
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more than onﬁgpersdn‘iﬁ'ihvolvad in wystem analysis, multiple
views of data and relationship occur. These views are .@venfually
consolidated into a single global viaw to eliminate . redundancy

and inconsistency fram the model.

b. TRANSFORMATION OF THE EXTENDED E R MODEL TO RELATIONAL HDDEL‘:.

We first look at each £ E R construct in more detail to see
how each transformation rule is defined and applied. Rules are
defined and applied for each class of various relations

separately.

Rules for ‘unary relationships: One entity with a one-to-one

relafinnship forms such an entity occurrence and this must be
eitﬁar. completely optional or completely mandatory.-In both fhé
cases,r-the pairing entity key appears as a foreign key 'in the
resulting'relation°and two. key attributés are taken from the same
domain but are éiven different names to designate their  unigue

use. The one-to-many rEIatidnship requires a foreign key in the

entity relation for both the oeptional casae, with nulls éilowed,

and thHe mandatory case with nulls not allowed. The following
figures illustrate the épplication of these rules to deye;dp._a

relational model from an unary relationship E R model.

EMPLOYEE | . Ah employee could have one of the other

employée as his or her spouse.
'Relations:

-EMPLOYEE (Emp=n0, «u«::..%p_Emp-no.)

_ Null Sp_Emp-no is allowed in EMFPLOYEE
MARRTED TO

43



communication with many other projects. .

PROJECT . Relations:

FROJECT ( Proj-nc, «e.es )

5F_COM-WITH ( Proj-no, Rel_proj-no ).

SPEC-COMM-WITH.

Rules for binary relationships: For one to one relationéhip, when

both entities‘are'mandatdry,‘each entity becbmes a relatiaon,. and-

the key of either entity can appear in other entity’'s relation as

a foreign key. When one side is optional, the other side eéntity

contais foreign key Qith nulls allowed. When both entities are

optional, either entity could contain the embeded foreign-key of

the other entify,'withlnullé allowed.

The one 'fo many relationship may be .éither optional or
mandatoﬁyAin both éides; In all cases the foreign &ey must appear
on the ‘many’ side, which represents the child entity, with'ﬁulls
. allowedtfor +ﬁre;§n kéys'only in the optional fone‘-side.

The: many"tq. many requires. ar relationship relaffon with
pfimary.kéys of both entities. The sawee transformation appliés to
‘either ﬁptional QF‘mandatury case. The +gllnwing figures provide
‘illustréfioh of ﬁhese*rules. | | |
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Each employee works in exactly one department

DEFARTMENT " ( or office ). Every deptt. could contain

many employee.

Caontains Relations:

DEPARTMENT( dept-code, dept—name, .....)

— - . EMFLOYEE( Emp~id, dept-code, .........)

EMFLOYEE | 'Null dept-code not allowed in EMFLOYEE

Every professiaonal association  could have.

TEACHER s many teachers ar others. Each teacher could

belong to many professional association, or

noneg.

Belongs  Relations:
~to FROF-ASS0 (PA-name, +: +..)

TEACHER (Emp"'ld, lllll-ll.)
FROF-ASSOC BELONGS-TO( Emp-id, PA-name )

Rules far n*ar§ Eéiétianships: fh an n;ary lrelatianshfp,. thére
Care n+l . possible varities of connectivities: all n sides with
connectivity 'Dne‘,-,n*l sides with connectivity ‘one’ and one -’
sides with' ‘many‘,{n*Z sides with connectivity ‘one’ ~and  two
sides.with,‘many’, and so on wntil all'Sidés are ‘many’. Thus in
a tenary - relationship, there are four possible varities. . All
Vwarities are transfarmed by creatiﬁg a relationship relation
lcdntainfng the brim#ry keys of all n - entities. When all
relatiaﬁships aré ‘one’, the relationship flation consists of
three distinct‘lﬁandidate _keyé ie. there are tﬁree funtional

-

dependencies . (FDs) needed to describe its relationship. The
B . s ! B
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optional ‘one’ allows null foreign keys; the mandatory dossnot.
When relationships are ‘many‘fﬁ“the relationship relation is of
‘all keys unléss the relationship has its own attributes. The

+011wing Euample i11ustrates the application of these rules.

Froject use a wide range of employee

"PROJECT _ ' different skills on each employee

assigned with.

el ations:

EMFLOYEE( Emp—~idy auvewas ?
SkILL ( SHillfid, cneenead
PROJECT (Proj=name, «.ees.)

USE=SKILL ( Emp~id,Skill~id,Froj~name:

EMPLOYEE stILL

,Ruleserr'géneralization and subsét hierarqhy:'Transformatimn' of
genaralizatiun ;hd subset produces a sepefa;e Eéiation for the
whole set ( thé genéric}entity ) and each subsét. The gehéric
entity contains _.tHe géneric identifier “and  all cammon
.attributes. 'Eéch'éubse£ contains the generic ;dentifier-and the
specific attrib&tes. Transformation rules _fﬁr disjoint and
-overlapping subsets are the same. The follawing figure illustares

these rules.
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Different types of employees are

EMFLOYEE " partitioned by values of a common

attribute JOB-TITLE.

Relatinns:

EMPLOYEE ( Emp=idy sessswoness)

:  TEACHER (Emp-id, specific attributes) -
© JOB-TITLE ~ )OFFICER(Emp-id, sp.attributes’

IRD CLASS(Emp-id, sp.attributes)

4TH CLASS( Emp-id, sp.attributes)

[;EACHER OFF ICER SRD*CLASS 4TH-CLASS|

Figure 2.7 b Genepalization hierarchy

Transformation of the E E R model to relational model
rGSultsqfin a number of relations or tables called candidate

relations.

_c..NDRMALIZATIUN,UF CANDIDATE RELATIONS:

'Ncrmélizatibn of Candidate'relatibns~ara ‘accomplished by'
aﬁalyzing the .{unctiﬁnal dependencies (FDs) ’énd multivalued '
.dependencies (MVDS)', Each candidate relétioh xis examined to
dtermine what‘depéndenties-exist among primary key, foreign key,
and nonkEyrattributes. These dependencies détémine the chrrent
degree of normaliZation‘ofthé felatibn. Any'wellfknown technigues
for increasind'the degreé af‘normalization.can néw be applied fol

‘each relation.

4. PHYSICAL DESIGN AND IMFLEMENTATION:

Physical design idvolves consideration of some physical
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factors . like field size, record size, data size, system life
time, limitatibns‘of'harQWare % software resources etc. Various
concepts and consideration of these physical factors  are .

illustrated in chapter four of this thesis;

2.12 PROCESS DESIGN

Process: design 1is the méjor step in dévelﬁping different
modules in an information system, It involves development'o{ I FO
charts and De:isioﬁ Logic Tables. A decision table is a tabular
representatlon of the decision- maL1ng process. It'standérizes the
logical process and allows the user to insert the Values in Eoth
" the . conditions and' actions related to thé decision. The
undeflying  premise for‘ utilizing a decision table can  be
structured as an =-if tﬁis bccurs,‘then'&o this~ proposition. The
IFD chart shows the. detail program .logic in’a module. fhefe' are
three columns,.ngmely, Input, Frocess, and Qutput in the I P O
chart. Input épecifies various input information required in a
deulé. Dutput speﬁifies detail logical process needed in a
module - to obtain. the necessary DuthtS'and " the output 'cﬁlumh
lists('the various Dutputslof-ﬁhe module.'Iﬁ Ehapter—4, various
decision tables and I P.D charts are developed for the proposed

I MS.

‘2.1 QUERY FORMULATION'

A query language is a laguade in which a user requests

information 'From‘databaée. These languages are typically higher

- level languages from standard pkogfamming- 1angﬁages; Query
‘languages ‘can be catagorized as either procedural or non
48



prﬁcedurai language. In a procedﬁral-language, the user instructs
the system to périnrh a sequence of operations on the database to
comete the aesiredlresult. In a nhon—-procedural language, the
user describes the informaiion desired without giving a specific-
procedure for obtaining that information. Relational algeEra is
the procedural QUery language, relaticnal_calculus is the non-
brﬁcédufél qdery_language. Most commercial relational datébase_
systems offer a query language that includes elements of both
procedural 'and non—procedural . apprnéches. CDmmerﬁial query
languages are: Guery language(fuel), RQuery By Example(QBE) and

Structured Query Language (S0L).

#Relational Algebra: There are five foundamental operations in
relational _adlgebra. These are: ’‘select’, ‘project’, ‘cartesian-
product ', 'unién’ and ‘sec-difference’. Ali of these . Qperatrohs
produce a new relation as their result. In addition'to‘the_ five
foundamental operatioms, there are several other operations,

.

namely, ‘set iritersection’ ‘theta join’ ‘natural join’ and
‘division’. The ' ‘select’ and 'projéct‘ operations are called
unar? Voperatibnsglsince they operate on. one relation. The other
three - foundamental operations Dpéréte on pairs of relations and
_aré,ftherefore-called binary operatipns.

fhe select operation selects tuples fhat satisfy a - giwven
préditate. .The project Dperétion copies its argument~_réigtidn;
with cErtéih columns left out. The cartesian product is used in
conjuntion -with select and Dr: pfojeCt operation inorder to
extract information from more than one :relationm The set-
.differéncé ~operator allows us to find tuples that are in one
relation, not .in another. |

#Relational calculus: There are two forms of relational calculus,
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~{ Enter query ) . ( Correct quer;z)-
— | o - —
N |
Séhprna:[ ;// Check validity '
rhchonf?z of terms and ‘ ) =
*W\\ synlax //- Unrecognised terms
Ok
Schemas Selected oplimum No
e _ —]
\ Slruclured data access path Expecled
access time
large Yes !
‘ i
Schema or - Estimate number Mo

database ol items selected Large wanted ? /
headns: .
counls, statitics humber -
- gy -
Ok Yes
Execute
query

Fle. 228 0QUERY FORMULATION f19]
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one in which the'vafiQUIES represent tuples, and one in whicﬁ the
variables répresants values aof domainsThese varients are called
the tuple rélatinnal calculus aﬁd tHe domain relational calculus
These two farms ére very similar. A query in the tuple relatiaonal
Calculus-iS'ewprgssed as {t/P(t)32, that is the set of all tuple t
such Ehat_prgdicate E‘is true for t. _
#Commercial quéry languages (COL) : Among the three types of -CQL,
hentiuned abobe, the SOL is‘accEpted in recent trends of quéry
{ormulation.,The basic structure of an SEL expression consists of-
three clauses: select, from and where. |
*The 5e1écf,;1ausé"cnkrespohds to the poject_ » operation of the
relational algebra.lt is used‘to-list attributes desired ih the .
result of a query..
*The from tlaﬁsé is a list df relations to be scanned,:ih'_the
executidn bf'the expression. -
*The Qhére 'claﬁge corresponds to the selection prédicaté of
rélétional algebra;' It  consists of .a predicate ihQulvihé
attributes'cf the relations fﬁat appear in the from clause.
:Atypical SGL query has the form: |
. select A13A2 e eassAp

frah rl,rz,{.;....rm

where F | ‘
-The‘ Ajs repfesent_attributes,-the ris represent relatians and F

réprésent a predicate.
2.15 SYSTEM DEVELOPMENT

Fram the discussions bresented in this chapter it is evident
that the development of an I M S includes analysis of the

existing syﬁtem, desigr of a new system and development of the
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Figure. 2.10 Data flow diagram for development phase{17]
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proposed system. :éhalysis ﬁhase includES'_primary ahd‘ detéil_
analysis. Design cémprisés' of output design, iﬁpuﬁ -design,
database design, brogram design, module.design, package design
etc. and-development.phése includes schedule and assignment  of
tasks, prbgramming, testing, conversion, installation, training,
system  audit etc. This overall development process iis
illustrated in- figu?e 29 © and figure 2Z410 repfesents the
data~fldw diagram for the develdpment phase according .to recent

-trends., -
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CHAPTER THREE

ANALYSIS OF THE EXISTING SYSTEM

‘CHAPTER OUTLINK:

Preliminary analysis

. 'Preliminary report .

Detail study and system charting

.4 Questionnaire interviews and facts
Dataflow diagram |
Alternative solutions

.7 System recommendation

.8 Gantt ghart

WoW W oW W L W
@ =N o A W N e

-This_chapter presents-preliminary and detail analyéié of the
existing systemé. alternatife solutions and recommendation of a
computerized systeﬁ with Jjustification and a gantt chart showing
the time schedule for design and development of the recommended
system. |
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3.1 PRELIMINARY ANALYSIS

Analysis. is- the most important. phase of -designing-
'iﬁformation management systeﬁ. because errors in analysis will. be
carried on to design and coding.Thus even thb programs satisfy
‘.the design. speéifications.' fhe system will not satisfy the
‘users. The preliminary aﬁalysis,phnse is decomposed into the
,following three steps: |

a.Evaluation of user’'s request
'b.Analysis of the request

¢ .Management’s action

_ A data-flow diagram shown in figure 2.3, decomposes the
preliminary analysis ﬁhaSe into its components. Users, management
and the‘cbmputer services staff (System Anaiysts) provide input
at various stages. Preliminary report and documents are outputs

of this phase.

a.Bvaluation of uger s request:
_ Preliminary study of the information systems of B U E T Dhaka
shows that there are 46 offices / departments each of which
independently précess information. These are mentioned in
‘append;x Al.

' Study of the Organizational structure and records depicts
.that there are 1565 operating manpower, about 2500 atudents,'
a number of contractors and suppliers, some donatiné bodies (like’
UNDP). govt. Offices ( 1like UGC, Secretariats etc.), some
jnternational universities / organizations and a 1argé number of
govt. / non ~-govt. organizations involved - in the informqtion
systens of B.U.E.T. Thus there is a highly compléx informatiocon
syastem £hat must be analyzed aﬁd modularized.
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b;Analysis 6f the request}.

The existing system 1is analyzed through ‘interviews and
personal contact with the operating manpower. Before ‘apbroaching
them, iech.nical preparation is t_.aken. They have been given the
undérstanding that thié analysis Job 18 to develop a new
‘computer-based system that will Just help them but never replace
them. A closed cd—operational environment is éreated in order to
prepare them for responding readily and heartily to questions
needed for analysis. The facts and information found are

organized and summarized in the preliminary report.

J.2 PRELIMINARY REPORY

On the basis of the preliminary analysis made on information
systems of B U E T Dhaka, the report is presented below in
structured manner: - |
PROBLEM REVIEH: The main problem is the poor performance. Most of
the operating ﬁanpoger is overloaded with their Jjobs. Preliminar}
investigating depicté that a new system based on computer can be
designed andldaveloped that will slee.all problems and impreove
perforﬁance to a high level. The quantitive analysis of the
obtainable rerformance and the existing performance is shown
below (:assuming a standard manual system of doing 40 basic " jobs
per day by a_manpbuer strength of 20).

System ‘ Manpower| Jobs/day| Time reqd.| Jobs/man-hr.
Existing system| 20 40 8 hrs | .25
New system 2 200 4 hrs 25= _25%100

FINDINGS: Facts and information found during system study,

interviews and investigation are summarize below:

(1) The systém is too large and toco complex to be efficiently
' 58



(2)
(3)
:(4)
(5)

(8)
(7)

managed manually by current strength of manpower.

There are above 20 independent s8systems to be analyzed

'separately.

The‘ work load of every system 1is heavy; speciaily on -
accoUnting and'adminisfrative aystems. - '

The most important and centra)l systems which are used by
maximum users are administrative and accounting systems.

The exisfing systen 1s running Qery slowly, roughly and
inefficiently. | |

A large number of users are involved information syateﬁa.
Since that current streﬁgth of manpower is not sufficient to
manage the Vsystem efficiently 'there are proviaionﬂ of

adopting unfairmeans by the related personnel.

RECOMMENDAT IONS:Following recommendations are made on the basis -

of the preliminary analysis of the existing system.

(1)

(@)
(3)

(4)

(5)

The information systems should be decomposed into around 20

-~ independent systems.
Each independent system should be analyzed separately.
"Administrative and accounting systems should be giveh

preference forrcomputerization. ,
A detail énaiysia'should,begin immediately on administrative
and accounting systems to determine the feasibility study of
computerizingutha existing systems.
System analyst. 5hould be authorized to begin detail

danalysis on these systems .

COST AND SCHEDULE: Cost and time schedule for detail analysis
f‘on administrative and accounting systems of B UE T Dhaka is
estimated below: '

1.
2.
3

Six week fbr system analysis(including TA and DAY Tk=T7200.00
Secretarial aid ( 30 hours ) : Tk= 600.00

. Two ﬁeeks for other staff (interview & discussion)Tk= 200.00

Total Eight weekas: Tk=8000.00
59
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-The Gantt chart shown below is the graphlcal represantation for
the time schedule of detall analysis.

>

Activity lat 2nd Ird 4th 5th 6th 7th ' 8th

o

review of

current

Systenm

v

user’'s

notified .lliia

interviews

obsorve

System

develop
opt.ions

write

report

present

—ation

l .

‘Figure 3.1 Gantt chart for detail analysis

-3;3 DETAIL STUDY AND SYSTEM CHARTING
According tb the recommendations in preliminary report,
accounting and administrative systems of B U E T Dhaka are taken

‘under detail analysis. Functional flow diagram for the detail
analysis phase is shown below:
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PRELIMINARY REPORT USERS NEEDS ANALYSIS EXPERTISE|

Feasibility Documents

Y

MANAGEMENT °S APPROVAL | BUDGET AND SCHEDULE

:Lﬁ_ .

DES IGN PHASE

Fig.‘S.Z‘Fuhctionaloflow diagram for detail amalysis
" In detail analysis, the user’s noeda, approved preliminary

report and thefanalysis expertise (ie Supervisors) are inputs
whereas the detail analysiﬂ report, documents and the gantt chart
are outputs

For detail study, the'system is reviewed, users and the operating
manpower are notlfled and then various facts and information are
obtained to develop .8ystem modules efficiently. The aasigned part
of the informatlon Processing system comprises +the following

modules:

. Salary Billing |

. Salary Management

.VNon salary Heads Hanagemen+
- Income Management

. Summary Report

o A W

. Service Reports
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INFORMAT ION MANAUKMENT 8 YUTIKMU

1 -lz 3 4 5
SALARY SALAR NON-SALARY INCOME SUMMARY | [PERSONNEL |
BILLING MGMT . HEADS MGMT. MGMT . REPORT MGMT .
l 2.1 12.2 2.3 4.1 l 4.2
MONTHLY HKADWISKE| | DEPT-WISK MONTHLY INCOME | | PERIODICAL
REPORT REKPORT REPORY RKPORT INCOMK REPORT
2.4 . 2.5
CONSOLIDATE DEDUCTION &
REPORT CONTRIBUT ION
. N
3.1 3.2 3.3
. N 3
SCHOLARSHIP MINOR HEADS | CONTEGENCY
3.3.1° 3.3.2 3.3.3 l 3.3.4 3.3.4
HAINTENAHCE CONSTRUCTION] SUPPLY | [ACADEMIC OTHERS
.Ti
1.1 1.2 1.3 1.4 1.5
] W .
TEACHERS| {OFF ICERS 3RD CLASS| [4TH CL:3S TEACHING ASSISTANTS

Figure 3.3 System chartiug
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7. Personnel Management

Each module. is devided into various sub-modules in figure 3.3
This process is called system charting.

3.4 QUESTIONNAIRE, INTERVIEWS AND FACTS

- These facts-finding techniques as described in article 2.4
are used in anélyzing the. existing system. Interviewing is used
to galn information concerning what is requifed and how these
requirements can be met.Interviewing is conducted at all lévels
within the organization.lt is found as a communication channcl
between the analyst and the orgapization..

Questionnaire is used at various times in the system
development process. But this technigue is limited to only - those
situations where an infervieﬁ cannot be conducted. During
questionnaife‘ (i) the purpose, use, security and disposition of
the responses are clearly explained, (il) a time limit is given
for return of the questionnaire, (iii) detail instructions on how
‘the questionsrsﬂould be-answered are provided, (iv) pointed and
concise questions are asked, (v) each questionnaire is identified
byrespondeﬁt’s name, Jobr title, department etc. and (vi) a
section is 1nc1udéd where respondents can state +their opinions
and criticisms. |

Various information obtained by  these facts-finding
techniques are used in develppment of_the,data f low diagraﬁ and

alternative solutions.
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3.5 DATA FLOW DIAGRAM .

Data { or information ) flow diagram in eristing
administrative and accounting system of B U E T Dhaka based on
the deiail analysis 1s presented in figure 3.4.

3.6 ALTERNATIVE SOLUTIONS | _

Following are alternative solutions to the problems in
~existing manual information processing systems in accounts hnd
administration of B U E T Dhaka based on detail analysis.

- 1. DO NOTHING : Leave the system -alone. No improvémént of
performance, no cost and no benefit. As the tiﬁe goes, the system

will get worse, and morale will drop. , o
2. HIRE MORE STAFF : Continue with a manual system.

Cost: ‘
Tk= 480000.00 for first year
Tk= 600000.00 for second'year and so on.

Currently this will stabilize the system but will face the same
‘problem after a few years. Performance will not be in expected
‘level owing to drop of morality and human factors.

3. PURCHASING SOFTWARE

Adminiatrative and acCounting software is very costly; price
ranges from 1.5 lacs to 3.5 lacs. Performance will be improved
but cost will be high.

Expected cost of such a solution is estimated below:

1. Software package Tk= 250000.00
2. Modification for BUE T " Tk= 30000.00
3. Yearly software update Tk= 20000.00
4. Training of staff Tk 20000.00
5. Equipments o Tk= 130000 .00

. | | Total Th= 450000 .00
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ﬂt)l;hlxly'dqdubblqrx & contribhution sohodulen

F— Monthly’ salary statements
+——> Consolidated salary report
+———>Dept-wise palary reports

-Group—wise
salary bills |
CONSOLIDATION ——3 REPORTING
Individual ' _
salary bills ' ) : TIL*
o - . ' _ I |
' ADJUST&ENTS CONSOLIDATION
Adjustment -. Refund v/c
reports
4' } CONSOLIDAT\ON
N .
Personnel | REPORTING | __ _ t~E=P‘vE
records : ' '

Summan re pors

Queries '| - PERSONNEL HGﬁT. IHCOME-HGHT.-——a-Dailf income report
—> ?eriodical income report

Reports Income v/c

Figure 3.4 Data flow diagram 1in existing system
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4. DEVELOPING CUSTOMIZED SOFTWARE :

Performancé will be improved to a very high level and cost
’wiil be as estimated below: '
- 50000 .00

e LN

1. Syﬁtem-design ' Tk=
. Programming B Tk 20000.00
. Yearly system maintenance Tx= 8000.00
. Training of staff - Tk 12006.00
. Equipments : Tk=130000.00
Total Tk=220000.00

3.7 SYSTEM RECOMMRNDATION
The solution' (1) is rejected, as it shows no gain or 'no
- loss. The other solutiona are analyzed to get relative
performances in the next five years. In the foliowing,table, ¥ is
‘the future value of performance, P is the present value of
performance, C is the cost of improving performance. P, F and C
are all apprdximate-values. To estimate the values of P and ¥ it
is assumed that performance of the existing system is 1% and the
highest attainable performance is 100%. Units of P and ¥ are in
%, and that of C is Taka iﬁ thousands .
TABLE 2 Analysis of performances

Year Solution (2) Solution (3) Solution (4)|
P F C P F C P F C

1st | 1 1 48 1 50 450 1 100 220

2nd 1 1 60 50 50 20 100 100 8

3rd 1 1 72 50 50 20 100 100 8

4th 1 1 84 50 50 20 100 100 8

Total 1% 264 50% 510 100X 244"
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On  the basis of the above nnalfuiu; ‘the wmolution (4) 1in
recommended because of itas high rerformance and overall minimum
cost. Thus the budget of the recommended system is Tk= 220,000.00
- only. Time schedule for the proposed I MS for administrative and
accounting‘system of BU E T Dhaka is Presented in the following

section.

3.8 GANTT CHART-FOR DESIGN AND DEVELOPHEHT:
Time achedule for +the Proposed I'H.S is présented in +the
following gantt chart: '

Activity 1st 2nd 3rd 4th 5th 6th .

Merdh Mondh | Montn Mol | Mondh| Monin
or event ' j B _

Analysis

review

~ |Desien

Programming

Implement

-ation

Presentation

Figure 3.5 Gantt chart for designland devalopment_

87



CHAPTER FOUR

DES1GN OF A COMPUTKRIZED I M S

CHAPTER OUTLINE :

Design of system modules

Design of conceptual model

Design of logical model

Database dlctlonary '

Different files in the phyaical system
Relation between files

Output design

Input design

to 0 =~ O W W

Database design

.10 Design of menu structure
.11:System operatibn and maintenance
.12 Piocess design

.13 Progrém'design

.14 Package design

R S N T O i

.15 Design of security and control

In this chapter, a complete design of the proposed I MS for
administrative and ' accounting systems of BU E T, Dhaka is

presented.
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4.1 DESIGBN OF SYSTEM MODULES

Structured approach of system design is followed to offer a
wet of ﬁtratﬂgiew for developing & design solution from the well
defined statements of the analysis phaée.- The design actually
‘starts during analysis phase with the cqmplétion' of funtional
spacification. ‘

The +First step of the design phase is the creation of a
structured chart known as Systam Grid Chart which is a .graphic
. tool that shows the bartitioning of the system into modules and

illustrates the hierardhy and organization of those madules.

I MmS
Fersonnel Salary Income | ' System Nan-salary
management managément‘ management maintenance| management

Salary billing Salary‘reporting

Data entry Change of

o Change of
dotnase Indaning) ‘

security

Fig. 4.1 System GBrid Chart for the proposed I M S .
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4.2 DESIGN OF CONCEPTUAL MODEL ‘ |
Cuncuptual model iw the combination ﬁf BEVeral wWays  ueed to
process éée ‘information for different applications. It ié
independent of DBMS, independent of hardware uséd- for storing
data and independent of the physical madnlluf storage media, The
objective of the modeling approach is to prDvidefa basis for the
“design of an efféective and useful I M S. In cgnceptual. modal,'
Various ihformétion processing unifs, their inputs and outputs,
énd data flaw-among them etc. are depicted. A conceptual model
of the proposed I M 8 for administrative and accounting systems

of BUE T Dhaka is presented below:

Identifiers Monthly salary reports Head—ﬁise exp. reports
SALRY BILLING _ ' SALARY MGMT. EXP. HEADS MGMT.
e

>

NON-SALARY HEADS MGMT.

DATABASE ~

Y

INCOME MGMT.P%~—*Income V/Es

Queries —7 PERSONNEL. MGMT,

A4
Reports _ . Monthly i1ncome statements

Fig. 4.2 A conceptual nadel
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4.3 DESIGN OF A LOGICAL MODEL

Logical model -$howﬁ the logical layout of the flow of
information among various system moduies and their inputs and
outputs. It is developed DH the Basis of the conceptual model. A

logical model for the proposed I M & is presented in figure 4.3

E;entifier%}—:::::izi_SALARY BILLING Individual ‘s Pill

SALARY MANAGEMENT ‘Monthly & consolidated -

salary reports.

IT{EPcume ng)

DATABASE (& _lINCDHE‘MANAGEMENT . Monthly & consolidated

income statements.

'~——(;;n—salary exp. v/ﬁ;)

\NDN—SALARY'HEADS MANAGEMENT Headwise expenditure

™

statements.

(Etizifg}n-————ﬁ PERSONNEL HANAGEHENT-————;—ﬂﬁ Hepor & . é/,J

Fig. 4.3 A Logical Model for the. proposed I M S .
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4-4 DATA D1CTLONARY

Formal documentation must be prepared as an edugational tool
whenever a new individual is added to the effart.. One such docu-
mentation is the previqygly presepted entity-relaticn model. A
'secand tool is ,tﬁeLQ§£a dictiﬁnéry."Rgfipﬁtianerqf entities
identified during the development of conceptual schema are placed
in the data dictionary. THe data is updated regularly during the
life of the database. ‘A data dictionary is some what 1like an
English laﬁguége'dictiohary; Within.a database envifnment,jit is
used -as an -automated means to define entities,..attributes and
relétionships dur{ng can&eptual design. As the desigh pkbgressés,
the - data dictionary is-used to define records, the location of
database(s) in which record occurs, the means by.which the value
‘of the attribute is obtained and the programs which access the
record. |

The data:dictibnary performs several additional fUnctiDné,
First, ‘it provides an automated means to store, update and re-
trieve iH%Drmation about the data used'by the University. It also
provides an automated means of examining the databases a{fected
when new applications are installed which. cause. new attributes to
be added ‘- to the existing databases. It ' also. identifies . which
prograﬁé need fd be modi?iéd, such as théﬂﬁése“b{ the change from
five digit numerical attribute to a nine digit attribute.

Second, i1f standards for its use are properly controlled by
the database administrator, it provides an automated means of
documentationi However, if it is not properly managed, it does
not provide this function. Worse it qanﬂlead to data redundancy
and inefficient database design.

Third, some data dictionariés gener...e the schema and subsche-
ma definations for the DBMS{ redqc{nq the uofk df tHe database

admipistrator in installing a new systwin.

“ 1 SR LAV
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T e TN

Fohrth. database dictionary permits modifications whiah aid
in the operation of DIBMS.

Finally, datbase dictionary can be acceﬂpdd directly by -the
user to determine the names used to identify data. Use of the
data defihitidn in this manner allows the user to write Bgme' of
his own programs. 7 |

Database dictionary inciudes (i).catalogs of attributéa (ii)
,Cataiogs of data (iii) catalogs 6f database files (iv) catalogs
of programs etc. Database dictionary (model) is presented in

appendix A 2.

4.5 DIFFERENT FILES'IHATHE PHYSICAL SYSTEM
In thé physical system, all the data are inthe form. of
different entities and are manipulated in différent files. There
are several types of data files. Each type of data file has its
own extension name in dBASE environment. These are tabulated ' in
table 3.
TABLE 3 Types of data files

1. Datébase‘file : . .dbf
2. Database text file .dbt
3. Database index file ' . : - .ndx
4. Format file ' o fmt
5. Screen file | .8Ccr
6. Query file | | - .ary.
7. Report file frm
8. Program file | : .prg

Functionhal relationship between these files is preséntéd in
next article. | '
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4.6 RELATION BETWEEN FILES

Actually the raw data stored are in database files. The other
files are associgtEd files. When any data are entered 1in the
genéral data entry form or specific data entry form 'using the
format of screen files, the data goes to database files. Wheh any
report file is printed, data comes from database files ; the farm
files simply stﬁres the information regarding printer and
maninlate data to be printed or displayed. Similarly the indéxed
files 'aﬁtuaily brings recerds from dgtabase files through its
pointer table énd'shows the data in softed form. The following
figure44shows the relationship between different files 1in the

proposed physical Information Management System.

KEYBOARD QUERIES

PROGRAM FILES % ,
- DATABASE MANAGEMENT

FORM FILES C_—:’; ~ SYSTEMS —___JREPORT FILES

MEMORY FILES C ' 1 DATABASE FILES [ ::} INDEX FILES|

DATABASE TEXT FILES

Fig. 4.4 Relationship hetween Files.
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4.7 OUTPUT DESIGN
Outputs of the information managewent system are classified
into:
a. Outputs of the personnel management system.
b. Cutputs of the salary management system

. Outputs of the non-salary heads management

Q

[»9

. Outputs of the income management

Structure of the various ocutputs are presented below;
A. OUTPUTS OF PERSONNEL MANAGEMENT SYSTEM

Al. List of Professors / Assoclate ?rofessors / Assistant
Professors / Lecturers / all teachers in ... department who have

Joined after [ a given date 1 / [ starting date J:

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA
List of teachers in the department of ..............

ID-NO NAME POST

430001 10.0.00060000000000000000000000.( PPPPPPPPPPPPP
430002 09000000000 0000000000.000066004 PPPPPPPPPPPPP
430003 P05 000066804006600000006000000006¢ PPPPPPPPPPPPP
430004 ) 980860886080 0050468600660.0040¢ PPPPPPPPPPPPP
430005 XX XX XXX XXX XXXXXXXXXXATXLANXXX PPPPPPFFPPPPP
430008 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX ) PPPPPPPEFPPPP
Total number of ... .. in the department who have Joined after
the date - ..... =



A2. List of 3rd class / 3¥d(tech.] class / 4th class / all

employees 1in department/ office of ..... . who have joined . after
the date ..... e =

........

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA

' List of employee in the department/office of ..............

ID-NO NAME DATE OF JOINING DISTRICT

430001  XXXXXXXXXXXXXXXYXXXXXXXXXXX  DDDDDDDD KKKKKK

430002 )8.00000000800000000000000.04 DDDDDDDD KKXKKK

430003 XXXXXAX XXX XAXXXXXXXXXXXXXX DDDDDDDD - KKKEKKK

430004 XXXXXXXXXXXXXXXXXXXXXXXXXX DDDDDDDD KKKKKK

AB. Academic records of ..... [ id-no. 1]

Academic records of . ... .. ... ... [ Name ]
ID-NO. ......

Eaxamination . Div./Class/GPA Year of passing

5ssC 1 1970

HS C - 1 1972

Graduation 7 1 1976

Master's 3.5 Out of 4 1978 -

Ph.D. - - 1983



A3. List of teachers holding Ph.D. in department of

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA

List of teachers holding Ph.D. in the department of ........

¥

ID-NO. NAME POST
430001 xxxxxxxxxxxxxxxxxxxxxkxkxxxxx : PPPFPPPFFPPPPP

430002 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX PPPPPPPPPPPPF

A4. List of employee on leave

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, ‘'DHAKA

List of amployee on leave

ID-NO. NANE ‘ STARTING DATE

EXPIRED DATE

430001 XXXXXXXXXXXXXXXXXXXXXXXXX DDDDDD

430002 XXXXAXXXXXXAXXXAAXKXXXXAXXX DDbDDD

DDDDDDD

DDDDDDD

A5. List of adhoc employee

- . BANGLADESH UNIJVERSITY OF ENGG. AND TECHNOLOGY, DHAKA

List of adhoc employes °

1
1

ID-NO. NAME . _ DATE OF JOINING
430001 AXXXXXAXAXXXAAXXXXXXAXXXXXXXX PPPPPPPPPPPPP

430002 XXXXXXXXX*XXXXXXXXXXXXXXXXXXX- ' FPPPPPPPPPPFPFP
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Aé. List of employee In acale

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA

List of employee in scale of ...... et 4 e e e
'1

s

ID-NO. NAME ' i ' POST
430001  XXXXXXXXXXXXXXXXXXXXXXXXXXXXX : PPPPPPPPPPPPP
430002  XXXXXXXXXXXXXXXXXXXXXXXXXXXXX . PPPPPPPPPPPPP

-----

A8. Address of ........,

Namea: : XXXXXXXXX
Father's name: YYYYYYYYY
Present address: kKkkkkkk

Permanent address: zzzzz

A?. List of female or non-muslim employee

BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA

List of female/non-muslim employeo

1D-NO. " NAME ' DISTRICT
430001  XXXXXXXXXXXXXXXXXXXXXXXXXXXXX PPPPPPPPPPPPP
430002  XXXXXXXXXXXXXXXXXXXXXXXXXXXXX ‘ PPPPPPPPPPPPP
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B. OUTPUTS OF SALARY MANAGEMENT SYSTEH

'B1. oOutput of salary biliing:

Monthly salary blll of ................ ..i; ID-NO. ....... S e
‘For the month: .../%93

Basic . = : K DA ‘ =

Sesslon allowance = PP . : . =

P A o= ‘ ‘ Houéa rant all. =

Medical allowance = - R =
Electric bill . = | Gas bill =
Medicine bill : = Telephone bill =

GPF : = GPA =

BFD ' = GID -

House rent = e e e e e e e =

Net deduction =

Gross amount

Net amount

B2. Monthly deduction and contribution schedule

MONTHLY DEDUCTION AND CONTRIBUTION SCHEDULE

Dept./ Office code:....... For the month: .......

ID-NO BASIC GPF GPA TOTAL PENSION HBL BFD CLUB . ASSO

...............................
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B3. Consolidated Salary:fépdff
CONSOLIDATED SALARY REPORT FOR THE MONTH : . :.v.vu.... YEAR .....

HEAD HEAD-NAME BUDGET ™ PAID IN THE MONTH PAID UPTO THE MONTH
B4. Monthly adjustment statemant

MONTHLY ADJUSTMENT STATEMENT FOR THE MONTH: ..... YEAR; .....
HEAD HEAD-NAME . ' REFUND AMOUNT
C.IOUTPUTS OF NON-SALARY HEADS MANAGEMENT

C1. Head-wise Expenditura Statament .

HEAD-WISE EXPENDITURE STATEMENT FOR THE MONTH:

HEAD " HEAD-NAME : AMOUNT

e e e e B T S e

.............................................




cz. Departméntal Expenditure Statement...

DEPARTHENTQL EXPENDITURE STATEMNENT FOR THE MONTH: .... YEAR:

HEAD | HEAD-NAME ~ AMOUNT

............................................

.............................................

D. OUTPUTS OF INCOME MANAGEMENT SYSTEM

D1. Daily income report

DAILY INCOME REPORT FOR THE DATE: ..-....
HEAD' HEAD<=NAME AMOUNT

s e e e e T T I I R O IR T B B B I

D2. Periodical income report

PERIODICAL INCOME REPORT FCR THE PERICD ....... "TO ... ...

HEAD HEAD-NAME - AMOUNT

..............................................

............................................
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4.8 INPUT DESIGN

Inputs of the prdpuéed I M S can be catagorized into:
l1.Permanaent ihputs to database files: These are the permanent values of
some attributes in‘database files e.g. name, date of birth, father's
name, permanent addresds etc. These inputs are entered during the
installation of the system. | |

2. Updateable inputs to détaba;e_files:'THese-are the wvalues of some

attributes in database files that should be periodically updated on -

running system e,q. poﬁf, basic pay, scale etc.

Z.Inputs to bhidden tables: A¢ the system is- designed to be higbhly
flexiblie and hence intelligent, there are some hidden tables to keep

records of all poséiblé government policies so thét the system can
response with the change of government policies , regarding SOome
attributes. As for example, whenever government aﬁnoun&ea an additia@al
percentage af D.A: or any other allownce under certain condition, the

present system will . run accurately after a minaor adjustment of the

related hidden file(s). These adjustment should be made by the ‘SystEm‘

Manager " of the running system.
4.Reqgular inputs to various system modules: There will be. some  regul ar
inputs to various system modules of the running system. As far example,
incomeg vouchers, non-salary expenditufe vouchers, keyboard queries.

All  the attributes of the'present system are :Catagorized‘ on the
above view.and piaced in the data dictionary presented in appendix ....

o the data dictionary is also the input design of the physical system.
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4 -? DATABASE 'DESIGN

To implament the bawic weywtem modules, an efficient and

optimised databiase is designed to store data elements or raw data

%0 that multiple applitaﬁions can be done without any data

redundancy. According to the evaluation of data model discussed

in chapter two, it is intended to design a relational détabaéé
follmwing the E R modeling technique. As a first step,. an
Eextended E R model for the proposed information system is
developed and presentadin figure 4.5 -

The second step is to transform the extended E R madel into
relational model.f&cqovdﬁq+utﬁe rules'destribed in arti;le -1

of chapter two, the following candidate relations are obtained.
TABLE 4 List of candidate relations

1. UNIVERSITY ( University-Name, Location, YC-Name )
2. DEFPARTMENT ( Dept~tode, Dept-Name, Head-Emp.ld, ;,. )
. ORGANIZATION ( Org-Code, Org-Name, Org-Add, ... )
4. PROJECT ( Proj-Id, Froj-Name, F-Location, .... )

S. BKILL ¢ Emp—-Id, Skill-~Code )

&, EMPLOYEE ( Emp~Id, Common attributes )}

7. TEACHER ( Emp-Id, Specific attributes )

8. OFFICER (_Emp—Id, Specitic attributes )

9. ZRD CLASS ( Emp-Id, Specific attributes )
10.3ZRDITECH] ( Emp-Id, Specific attributes )

11.4TH CLASS ( Emp-Ild, Specific attributes )
12.ASSOCIATION ( Asso-Code, Asso-Name, A-Location )
13, BELONGS-TO ( Asso-Code, Emp-—~Id )

14.USE-SKILL ( Proj-ld, Emp~Id, Skill-Code )

15. INCOME ( In~Mead, In-amt, In—dt; cae )
16.EXFENDITURE ( Ex-Head, Ex-amt, Ex-dt, ... )

17.HEADED-BY ( Head_Emp-Id, Dept-Code,.. }
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Part of Gets .

. .

ORGANIZATION : DEPARTMENT {:;} UNIVERSITY-—4<:)-INCQHE

Managed

Aids Contains by

Pays Pays

Get

EMPLOYEE —0—— sALARY | EXPENDITURH

PROJECT Use skill

SKILL , -
<r- JOB-TITLE ::)

fEACHER. OFFICER 3RD CLASS SRDLTECH. ] .4TH CLASS|
“Belongs Belongs Belongs
to to to
Belongs : - Belongs

to . : ' . to

ASSOCIATION OR CLUB

Figure 4.5 E E R model for the proposed I M 5 [ Dept. includes all

teaching depts, offices, research institutes getc. ; BUET has 46 spch
departments 1. ' '
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As a third step, normslization of ocandidate relations are
accomplished by analyzing the functional dependencies [ F De. 1 and
multi-valued dependencies [ MVDs ) associated with those relations.
Each candidate relation is examined to determine what dependencles
exists among primary Eey, foreign Kkey and norn-key ‘attributes. These
dependencies determine‘thé current degree of normalization. Well-known
techniques are . appllied to each relation to increase the degrea of .
normalization. Detall structures of each normalized relation (s

presented in database dictionary.
4.10 DESIGN OF MENU STRUCTURE"

Menus in the physical system are organized as in figure 4.6 . An
opening menu with security control is designed at the starting of the
system. In this menu, the user is requested to enter his valid id-no.
and his name-code so that unauthorized users cannot enter i{nto the
system. For an authorized user, the opening menu led him to main, menu
‘where six options are available; any one can be selected. Menus are
very simple but user-friendly. Technical words are not used in menus,'
so that non-technical users can easily understand the operation and
usefulness of the system. Detail operation of the system is ciscussed

in the following article.
4.11 SYSTEM OPERATION AND MAINTENANCE

To make thé system user-friendly, menu structure is. designed
simply but efficiently so that the user has to pass minimum levels to
do his job: At main menu lavel, six options are avalilable, any Qhe can
be selected. The wuser can also exit from the sysfem. ‘Detail- flow
-diagrém C(F.D.1 fbr operations on each system module are presenfed

below;
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-

7. INCOME NANAGEMENT
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4.NON-SALARY HEADS mGMT

5.SYSTEM RAINTENANCE

6.EXIT
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(a) PFP.D. for operation on personnel management

1 START l

-~

//éelect opt.ion 1 on main menu;//

System displays:'"INS:PERSONNEL MANAGEMENT"

v

Salect option 1,2,3,4,5,6,7,8 or @

Select output L P/S 1

Qutput = ?

Displays report /[Ready printer//

Prints report

_l.

Fig. 4.7 Flow diagram for operation on Personnel Management
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(b) F.D. for operation on income management

Select option 2 on main meni

[N

System displays "IMS: INCOME MGMT" menu

h

Select option 1, 2, or 3

y s "Select output L P 7§ 1°

Output = ;\\\\

Made printer read}
Display report;

Print report

]

Y : : ‘L ’ \N K
Any more report ?/;//_ .

diagram for operation on Income Management

. -

Fig. 4.8 Flow
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(C) Fiow diagram for operation on System Haintena_mce

- START

//éelect cption & of main menij/

Displays "IMS:SYSTEM MAINTENANCE" men;]

/ Select option ;

= 4 =
% <<:Option No. = ?ﬁ:>>f >
. i . [ S\[ L |
[Dlsplay passward file] nter source Enter file Select file [ |*
o & target file name .name R
) . .name ‘ ’ . .
/ Modify data / A A
A
v .
‘ ) : - 'q
Any more N Modify Display data
o ) N : et 7 structure entry menu
7 O > T
Any more change s . p
Y
N . : S Y.,
) Modify . /S Any ather
- .
) another file }/ file 7.
N
N
<

Fig‘. 4.9 Flow diagram for operaf.ion on System't!a'int'enance

89



(d) F.D. for operation on salary management

tSTART}
Z/gélect nption 4. of main meig//

System displays "IMS: SALARY-MGMT" menu

Z/g‘pelect gption 4 , 2 or %;//

..Print rep?rt ?‘::>

Display report S S /Eeady printe:/

sk
‘Print report\

L

v

E S

Y .
_<<:iﬂnymnrelr?ﬁort ?

Fig. 4.10a Flow diagram for operation on Salary Management

S0



() F.D. for operation on valary billing

‘STQRTI

Z_/S'elect option X of main menu//

,/Entet emplpoyee identity numbeC?7

N e e

Message: Wait please ; process is going on

o

Print the individual ‘s report

Y. - ' . "N

L—~——-—~—<<:: Billing of anather empluyee?—\\t>—————*—*—n _

-

, _ exit
Fig. 4.10 b '/Flow diagram for operation on Salary b;\\mg
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4.12 PROCESS DESIGN

Process design is the specificatian of various proc

be performed by the computing system to impldiment a

egsses to

specific

functional module. In each process, there are some inputs - and

some outputs. So process design for each functional modul e ig

presented as I P O C input,process,output 1 chart in the follwing

1

sections: '

TABLE 5 I P O chart for Personnel Manangement

SYSTEM: I M S : DATE: 15-3-92 )
MODULE: PERSONNEL MANAGEMENT AUTHOR:
INPUT ' PROCESS OuUTPUT

2.Data files ' options,

. 2.0pen data file(s) to input data

S.Process on data file(s) according
to options and store in temp.’file

4.Transfer processed information
into report form with heading,
date etc.

S.Process to display or print
the repbrt.

6.Process next operation.

l.Keyboard queries l.Accept keyboard queries and note l.User-gselected

report on
display or

printed form
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TABLE 6 I P Oichart-for Income Hanagement'-

SYSTEM: I M S

DATE: 15-3-92

MODULE: INCOME MANAGEMENT AUTHOR:

INPUT

PROCESS

OUTPUT

1.Keyboard queries
2.Data files

1;Accept keyboard queries and note
type of report.

2.0pen data file(s) to input data

3.0pen data +file(s) to store data

4.Process input data file(s) acc-—
:ording to selected option.

JS.5tore processed data in output
data file(s).

6.Print or display the report.

7.-Exit or return to menu.

1.Daily income
report,
2.Monthy income

report.

; TABLE 7 I P O chart for Salary Billing

SYSTEM: I M S

DATE: 15-3-92

MODULE: SALARY BILLING ‘ AUTHOR:

INPUT

PROCESS

QUTPUT

1.Keyboard queries
(Emp—id, month}
2.Data files
3.Policy tables

'4.Ca1culate common attributes

6.0pen output data file and load

I B.Pracess next operation.

l.Accept keyboard queries
2.0pen data file(s) and store
necessary fields to mem—variables

3.0pen policy tables

and store in mem—-variables
S.Calculate conditional attribute

and store in mem—variables

mem—variables.

7.Print employee’s report

1. Salary bills
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.TABLE 8 I P O chart for Salary Management

SYSTEM:; I M S

MODULE:

SALARY MANAGEMENT

DATE; 16-3-92

AUTHOR ;

INPUT

PROCESS

CuUTPUT

1.Data files

2.Keyboard queries

o n

-

.Accept keyboard querles
.0Open data files
.Set printer or display

.Check wvalidity of input

from keyboard.

.Process data
.Prepare report form
.Input data in form

.Display or print report

1. Monthly deducti-
on & contribution
schedule.

2. Consolidated sal-

ary report.

. TABLE 9 I P O chart for Non-salary heads Management

SYSTEM: I M S DATE: 146-3-92
MODULE: NON-SALARY HEADS MANAGEMENT AUTHOR
INPUT PROCESS OUTPUT

1.Keyboard queries

2.Data files

.Accept keyboard queries

.Store data from data filed

.Check i{nput from keyboard| 2

.Prepare report form

.Process data,

%.Display or print report

“Return

store data

1.Head~wise expsand-
iture statement.
.Departmental

expenditure repont
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4.13 PROGRAM DESIGN

According -to structured approach of ‘program development
the following concepts are adopted so that the whole system
become a best moduler in form.

NAMING PROGRAM: A naming principle is adopted that will enable to

back wup the entire system at least the program files with a.

single command. The easiest way to do this is to begin all
programs with the same two or three letters. As for example, 1in

the preaénf system all programs will begin with IM. In this way

all the program files can be backed up by a single copy command.

As the system design is moduler or structured, the next two
letters are wused to indicate program module. As for example,
IHMM.PRG is the name for main menu program. '

PARTS OF PROGRAM: Each program conéists of Ffour parts: the
preamble,‘the'set up area, the body and the closing section. .
The preamble contains the following elements:

1. A comment that describe the system

2. Any copyright or author’'s notice that is appropriate

J. The name of the program

4. The date of lést revision.

As for example the preamble for the main menu prbgraml is as

follows:

o e e e 8 i o e e o e e S At s

# S5YSTEM:I M 5 3 Copyright: Author

# Name: IMMM.PRG . ;7 Date : 15-3-92

B et e e e e e e et e mn
The set up area consists of commands that set up the working

environment for the program. Here °‘SET’ commands ére issued,

files are opened and variables are initiated.

The body of the program consists of the actual commands that

do the work of the program. These commands inputs data from
database and or screen, process data, create report,  edit data
file(s) and do whatever else we want the program to accomplish.

The closing section is the final part of the program. This

part is used to close files, do any necessary printer ejects and

to update global variables as necessary. As a good practice, a

footer i1s added to mark the last line of the program[
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4.14 PACKAGE DESIGN

The salient features and characteristics of the developed
software package are as follows:
a.MENU DRIVEN: The package is completely menu driven. When the
user wants to access to the system, ha will see a well decorated
opening @menu in which helhés'tu enter his wvalid password. As an
authorized user he will get accessed to the main menu. In main
menu level, he can select any option except “SYSTEM MAINTENANCE"
because working in environment of this option is resfricted to
technical wusers. That 1is, this option placed under further
security control. Only authorized technical personnels will get
access to the "SYSTEM MAINTENANCE" works. |
b.USER-FRIENDLY: The package is user—friendly in that sense that
it 1s menu driven; Headline Box to indicate what is going on in
the current SEssion,lPromptin Box to prompt what next to be done
by the user, error message when something done wrong‘by‘the'user.
c.ACCESS CONTROL:Access to the system and.its‘ mailntenance are
restricted through password and access category.
d.MODULAR PROGRAM DESIGN: Modular program design gives two major
advantages: (1) Better understandibilty since it gives a
sturctured program which makes the program self-documenting. That
is easy for any oné to understand‘and work with. (2) Easy for
maintenance, modification and extention of the system.
e.UTILITY OPERATION: Utility operatios are for better utilization
of the database. Following operations are included: '
—Entry of new password for new user.
~Edit password and access category.
The utility operations has no such common. features as data entry,

edit etc. since different utilities has different properties.

4.15 SYSTEM SECURITY AND CONTROL

_The plan describing the implementation of syétem security
and control of data, software and hardware is included in the
design of the system. The major reasons for implementing system
security and cuntrol‘ are: protection of program and data by
multiple copies maintained off-site; physical security of the

computer hardware by taking reasonable precuations against theft,
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fire, water, and other catastrophes; and, finally, protection
against fraud by using audit trails, passwurds,'data encryption,
and supervision. The plan of the security considerations of the

developed system is presented bellow:

:
SECURITY OF I M S

]

PHYSICAL SECURITY : SOFTWARE-SECURITY
Theft Fire Vandalism’ Natural Actess Damage  Theft
catastraophes ' o /Fraud

Fig. 4.11 Plan of security considerationé

Solutions for some types of security prblems are shown below:

SECURITY AREA SOLUTIONS ) ‘ REDUCES EFFECT OF
Computer hardwarwe Hardware back up ~° Fire, theft, natural disaster
and i1nstallation Software back up Acﬁidental erasure

Data back up Accidental erasure, vandalism
Data and software Adit trails . Embezzlement, fraud

Limit access Sabotage, vandalism

Supervise ’ Fraud, theft, espionage

The process Df'creating'back up copies of database, index and
other  +files 1is designed into the system so that ‘the wuser <can
invoke this process directly, without programmer intervention.
Data en;ryption'prnvides a higher levei of security. The data can
be coded by using a string entered by the operator, such as a
password. So that only proper passwaord and program can be used to

decode an encoded field.
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CHAPTER FIVE

DEVRLOPMENT OF THE PROPOSED I M S

CHAPTER OUTLINE:

5.1 Building of development schedule
5.2 Programming
5.2.1 Program flow charts
5.2.2 Program listings
5.3 Testing and linking programs
5.4 Running and testing the system
5.5 System audit '
5.8 Conversion, installation and training

Develobing the Information Hanagement.System ié concerned
Wwith practical works. A brief description of the various staées
of developing work and program. flow-charts are presented in this
chapter.
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5.1 DBUILDING OF DEVELOPMENT SCHEDULR

This 1s the Lirst step of doveloping a designed Informatlon
management system. It includes assignment of tamks { which {is
very very lmportant in commercial proJjects 1 and development of
program flow diagram. Building of program flow diagram or program
structure is made very carefully, following the physical ‘design
of the proposed I MS. The program flow diagram shown in figure
5.1 is the total program flow chart for complete physical.ﬂyatemi

There are two +types of programs; menu prograhs and
processing . programs. The opening menu Program [om.prg) is
designed with two-stage password control in acceaaing-thé system.
In +this stage, the user should enterlhis valid id*number; For
wrong id-number, he 'will get more chance for retry. After
successful entry of id-number, he should also enter his name-
code. Three chances are available for wrong entry of néme-code.
After successful entry, the user will got ﬁccess tol the system
that 1is the opening menu program calls the main menu program
(mm.prgl. The main menu program offers six options to the user.
Each option represents a functidnql module of the_-software
system. After selection of any one option, the main menu programs
calls the related sub menu pProgram [ viz pm.prg, sm.prg.
nshm.prg, Sysm.pfg or im.prg ]. The sub-menu program offers a
number of basic Jjobs to be selected by the user. When the user
select his Job, the sub-menu program calls the related. procesasing
program. The pbrocessing program then intgract wlth the usef fqr
entry of some data. If the user responds propefly, the propessing
program present the output either on display or as printed' in

paper according to the choice of the user.

5.2 PROGRAMMING
As the system is welldesigned, this step is found less
complicated. Menu programs and sub-menu Programs are written
according to the designed menu structure presented in chapter 4.l
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Processing program for each basic job defined in design |is

written according to thae I P O chart. ' Flow-chart for various

Programs are presentad below:

. a.Flow chart for opening menu program;

] START ]

ENTER ID-NUMBER

A

Check id-number Invalid

—vﬁ Valid

Y

Do you want tg

retry [Y/NJ 7

ENTER NAME-CODE

Invalid

heck name-code

A
Yes
Liccess to
Fig. .Y

Program - ' Exik



c.

b.

Flow chart for main menu program;

|STARTI

LISPLAY OPTIONS

il

SELECT OPTION

/heck optior Valid

Invalid

Call processing program

Message to user

Fig. 5.2 Flow chart for main-
Flow chart for sub- menu programs.:

l START l

DISPLAY OPTIONS

menu program

SELECT OPTION

Massage to user

Calls Processing program
A

Invaligl hack option Valid

Kig; 5.3 WKlow chart for uub~mﬁnq pPrograms
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F%P" chart for processing programs of Personnel Management..
. I START )

ENTER CODE

"
OPEN DATABASE FILELS]

\
PROCESS DATA

‘PREPARE REPORT

“Output to printer

r screen 7FLP/S]_

SET PRINTER ON

SET DISPLAY ON

¥

‘Qutput to the screen. Qutput to the printer

 Retuin +o. Main meviil

Fig5.4 Flow chart for op ' » '
‘ow chart for prqce331ng Programs of Personne] Management
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@. Flow chart for sbill.prg [ Program for salary billing'l.
START

ENTER ID-NUMBERV

ENTER MONTH-~CODE

ENTER OUTPUT-MODE

Invalid

CHECK 1D-NUMBE

Valid

INDEX ALL REQD. FILES

OPEN DATA FILES

CALCULATE COMNMON ATTRIBUTES

L

CALCULATE CONDITIONAL ATTRIBUTES

W
DISPLAY OR PRINT REPORT

LOAD RESULT INTO DATABASE FILE

", Fig. 5.5 Flow chart for salary billing pyogram

’

log



5.2.2 Program listings

There are 29 programs 1

procedures are also

its function

of all programs are presented below:[ detail-listing

programs and associated

1. OM.PRG

2. MM.PRG
. PM.PRG

. SM.PRG

3
4
5
6.
7. 1M.PRG
8. PM1.PRG
9. PM2.PRG
10.PM3.PRG
11.PM4.PRG
12.PM5.PRG
13.PM6.PRG
14.PM7.PRG
15.PM8. PRG

16.PM9.PRG

L]

. NSHM.PRG;program
SYSM.PRG;program

Program
program
program

program

program

for
for
for
for
for
for
for
proceséing
processing

processing

involved in most of the programs.

n the physical system. One or more
Program-name and

of

procedures are shown in appendix A.-3].

opening menu

malin men
sub-=menu
sub~menu

sub-menu

sub-menu

sub-menu

program
program

program

for list of teachers

u

personnel management

salary management

~ non-salary heads management
-system maintenance

- income management

in ... dept,
for list employee in scale of ...
for list of teachers holing Ph.D.

iprocessing program for list of employee on leave

‘17.5BILL. PRG

processing
processing
processing
processing

proeessing

program
program
program
program

program

for list of adhoc employec

for list employee in ... dept.

for academic records of

for'addréss of ....

for list of female or non-muslims

;processing program for salary billing

18 .MDCS.PRG; processing program for monthly deduction and cont. schedule

19.CSR.PRG
20.DSit. PRG
21 .HER.PRG
22.DER.PRG
23.MAS.PRG
24.DIR.PRG
25.P1R.PRG
26.DE.PRG

a
¥

3

processing

processing
processing
processiﬁg
Processing
processing

processing

progrum.
program
program
program
program
program

pProgram

for consolidated salary report

for department wise salary report
for head-wise expenditure statement
for departmental expenditure statement
for moﬁthly adjustment statement’
for daily income report

for periodical 1ncome report

processing program for data entry

27.CHB.PRG ; processing program [for change of database structure

28.CS5C.PRG

processing program for change of security code

29.NDX.PRG ; processing program for indexing all database files
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OM.

PRG

MM

« PRG

1 2 3 4 B
PM. PRG SM. PRG NSHM . PRG SYSM. PRG IM.PRG
SBILL| [MDCS| |CSR| |bhsit HER DER MAS DIR PIR
PM1 PM2 PM3 PM4 PM5 PM6 PH7 PM8 PMY
A 'J
DE cnB CSC NDX

I'igure 5.1 Program flow diagram
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5.3 TESTING AND LINKING PROGRAMS

In this step, individual programs are coded and tested. This
is a tedious but interesting step in developing the ‘infofmation
management systeﬁ. To test a program, related database files are
created and loaded with some data. After final debugging, each
Program is linked to its parent program determined by the program
flow diagram [in figure 5.1].

5.4 RUNNING AND TESTING THE SYSTEM

Here the system as a whole is run. But some problems due: to
erroneous linking and coding are found. So in this stage,
modifications and corrections are performed in erroneous system
modules. The system 1is tested for each basic Job defined in
design. The response of the system for invalid data from keyboard
is also studied for each basic Jjob. After a number of iterations,

the system is found running successfully.
5.5 SYSTEM AUDIT

In this stage the performance of the developed system is
compared with that of the desiéned aystem. System performance is-
tested by imﬁlementing all the queries considered in the design.
;Comparison of the system specifications and performances is found

satisfactory and is presented in tablei8.

108



TABLE 10 Conparison of performances

- I L S e o e i i it o ——— i ot Wk i ok . M o = . - ——— T — = M M W e o =k =

1 _User s request
2.Future extension
3.System Life time
4.Utility
5.Yearly systen
maintenance cost
8.Application to
othef organization
T .Unanticipated user

‘8 request,

ke e i il e i —— . T ————— . e o il el iy W W W W G T S S ———————————— T —

n

100% fulfilled
Extendible
Ten years

For B U E T Dhaka

Tk=5000.000 only
Applicable with some
modification. |
Can be fulfilled

100X fulfilled
Extendible
Ten years

For B U BE T Dhaka

Tk=5000.00 only

. Applicable with some

modification.
Can be fulfilled

.6 CONVERSION, INSTALLATION AND TRAINING

This . step ia essential for commercial proJjects but not so

research works., It includes [1] conversion of the

into

for gource

pPrograms

. maintain

object code to make the system fast and also to

priﬁacy and security of programs, [2] installation of
the object-coded software system in user’s computing system and
[3] training of users, so that the user can operate the systemr

successfully and smoothly to get waximum benefit from the system.
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CHAPTER SIX

DISCUSSION AND CONCLUS IONS

6.1 UTILITY AND MODIFICATION

The developed information management system can be used for
B U E T, Dhaka without any modification. Other universities and
academic institutions [ like B I Ts ] can use this system with
least wodification. All conventional concepts and theories of
developing I M S are discussed and applied. Some new trends are
also introduced. So information processing professionals in
practical fields and related students will also benefit from this

presentation.

8.2 SUGGESTION FOR FUTURE EXTENSION .

The- design of Information Hanagement'System pfesénted‘ in
this thesis is ocutcome of detail study of conventional theories
and concepts, various investigations and study of similar works
in this field. As a developing country, all government or non-
government organizations, bodies, departments, institutions in
Bangladesh have been facing serious problems in management -of.
information as discussed in chapter one. This research work was
devoted to find a way in solving such a national problem, As . the
design is more flexible,'the present system can be extended to
other queries like: 7 ‘ ‘

(1] List of Teachers / Officers / Employees / all according to
home-district / ...... |
(2] Allocation of residence among Teachers /_Officers / Employees
[31] Servicq history ete. .
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As discussed earlier, to lwprove the performance of such a vystom,
the future diroctlon of works should be involvad in .L'ludlng noaw
trends ' in analysis and design. To increase life fime of such a
system, the future deaigner should keep more allowance in
dataﬁase field structures. To improve overall performance,
capacity to handle large volume of textual and graphical data,
life time etc., it requires a lot of research and investigations.

6.3 CONCLUSIONS

Finally, it is to be noted that the developed system is more
flexible, dynamic and intelligent also.'To explore. this fact, let
us focus on any one module say P M [ Personnel Management 1. 1In
this system module, the user can generate thousands of ‘academic
records, lists, reports etc. The following vefsatile queries can
be formulated in this module.
(11 List of Teachers / Professors / Asso. Professors / Asstt.
Professors / Lecturers in the department of ... ... Joined after a
given date or the initial date |
(2] List of Asstt. Professors / Asso. Prgoessors / Professors /
Teachers holding Ph.D. in the department of

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

(31 List of 3rd class / 3rd{(Tech.) / 4th class / all Jjoined after
the initial data / agven date.

(41 List of adhoq Teachers / Officers / Employees / all Jjoined
after a given date / the initial date.

(51 List of adhoc Teachers / Officers ./ Employees / all

employees on leave Jjoined after a given date / the initial date.

(6] List of employees in the scale .... joined after .......
(7] Acadenic records of ...... (empid)
(8] Adress of ....... {empid)

(9) List of non-muslim / Female , Teachers / Officera_'/EmPIOyees

“Joined after a given date or initial date.
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Let us also focus on "SALARY BILLING" ; the module is so dynamic
Iand intelligent that whenever government policies regarding some
éttributes [ like dearness allowance, house rent etc ] changes,
this module will generate accurate result without any error. In
this case, the,syétem manager will bring some modificatioﬁ in
related file(s). So the programs are independent of government

policies.
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APPERDIX A 1

OFFICE / DEPARTHENT CODES

51.No. Code No. Name of office / department

1. - 01 Vice-Chancellor s office

2 02 Resistrar’s office

3. 03 Comptroller s office

A 04 ~ Audit office

5. 05 Planning and development office
. o Engg. Faculty office

T. . 12 Chem. Engg. dept. office

8. 13 Met. Engg. dept. office

9. 14 ﬂathematics dept. office -

10 . 15 " Physics dept. office

11 . 16 Chemistry dept. office

12 21 Civil Engg. faculty office

13 22  Civil Engg. dept. office

14 ' 23 WRE dept. office

15 31 Mech. Engg. faculty office

16. 32 Mech. Engg. dept. office

17. a3 | NAME dept. office

18. 34 IPE dept. office _
144, 11 Elect. & Electronic Engg. faculty office
20 42 ‘ EEE dept. office |

21. 43 CSE dept. office

22. | 51 Arch. &b?lannihg faculty office
2. 52 Arch. dept. office

24. 53 U R P dept. office
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54
61

62

66
67
68
69
70
78
T7
78
79
80

81

82
83
84
85
86
87
96
97

APPENRDIX A 1 [Contd.]

_Humanities dept. office
','F I R Institute office
"I A T office

Computer Center office
DARRS office

Controller 's office

Library office‘

Energy Centre office

DS W office

Ahsan Ullah Hall office
Nazrul Islam Hall office
Sher-e-Bangla Hall office
Titumeer Hall office
Sharwardi Hall office
Ladies Hall office

DR. Rashid Hall office
Shahid Smritee Hall office
Physical education office
Central Cafetaria office
Auditorium office
Engineering office

Medical Center dffice
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APPENDIX A D
DATABASE DICTIONARY ([ model ]
a. Catalogs of attributes:

51.No. Name of Type Width Decimal Allowable Description Derivation

attribute values

L1) Empid N 6 0 0->999999 Identifying From regis
. attribute ~ter book
b. Catalogs of data:

[1] HA [ House allocation status ]
Asaigned values:
HA=1 for employees entitled to use govt. residence without HR deduction
HA=2 for employees.using govt. residence with HR deduction
HA=3 for employees residing outside; they get HR allowance
HA=4 for employees residing in dormatory

c. Catalogs of database files:

[1] Name of file: B4 .dbf [ Table for calculation of HR allowance ]

No. of data records = 4

Field T[ield-ndme Type Width Decimal

1.  BRANGE | N 1 0

2. RANGE C 11 0

3. FAMT N - b 0

4. PCBASIC N 3 2

5. MINVALUR N 4 0

6.  MAXVALUE N 5 0
Total -. , , = 28 bytés
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APPENRDIX- A 3

PROGRAM LISTINGS



»*

IMS for BUE T Dhaka .

* Opening menu program Hith ﬂegurity control: OM.PRG
* Date: 12-1-92 B

* Set working onvironmoent & close all opon filoy

SET HEADING OFF ' N
SET GAFETY OFF

SET STATUS OFF

SET TALK OFF

CLEAR ALL

SET CONSOLE ON

SET DEVICE TO SCREEN

SET PRINT OFF

CLOSE ALL

* Body of the program

* Initialization of variables.
mn=" " .

NAME = * "

CLEAR ALL

CLEAR '
x Creation of a double lined box to.hold the heading
@ 3,14 TO-11,68 DOUBLE |

5,18 SAY " WELCOME TO LpFORMATxoﬁ MANAGEMENT SYSTEM"

7,16 SAY " OF : "
9,16 say " BANGLDESH UNIVERSITY OF ENGG. & TECHNOLOGY. DHAKA"
10,18 SAY " | -

12,2 SAY '

To accept user’s valid ID-NO

14,2 say “"PLEASE ENTER YOUR USER-ID AND PRESS ENTER KEY"

* B *¥ O ® @ @ @

To make the input invisible for security purpose
set color to n/n

ACCEPT " " TO mn

set color to w/n

* To open database file containing valid ID-Numbers.

USE PASS INDEX PASS
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* To check the validity of ID-NO entered by the usecr.

seek &mn

if found ()

prcnt=(

If the user enters valid ID-NO, then he has to enter his valid

name-code; three chances are given to enter valid name-code.

do while pwecnt<3
?
7"PLEASE ENTER YOUR NAME-CODE AND PRESS ENTER. KEY"
To make the input invisible for security purpose
SET COLOR TO n/n |
ACCEPT " " TO NAHME
set color to w/n
if nam=name
If the user successfully enters his valid name-code, then
main menu program is called to offer system options. -
use
do mm.prg
exit
else
If the user fails to enter valid name-code, then the system
displays a message and the user is advised to retry
7“INVALID SIGN-ON; RETRY"
. pucnt=pwenttl
endif
- enddo
else
If the wuser fails to enter valid ID-NO, then a message
* diplayed and the user can either retry or quit.
2" INVALID ID~NﬁMBER“
ang=" "
wait "Do you want to retry ?7({Y/N]" to ans
ans=upper (ans) |

if ans: [1] Yll
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clear

do om

and if
endif
* End of program for opening menu
HAAOKK KRR AR AR AR KA KKK A KA AR KKK KK KKK KK AR KKK K KKK KK K K KK K
* T MS : MAIN MERU PROGRAM
* Program-name :MM ,PRG
* Date: 15-1-92
DO WHILE .T.
CLEAR
Creation of a double lined box to hold the heading
2,0 TO 18,79 DOUBLE
4,20 SAY [INFORMATION MANAGEMENT SYSTEM : MAIN-MENU]
86,1 TO 6,78 DOUBLE
To display various options
8,15 SAY [1. PERSONNEL MANAGEMENT ]
9,15 SAY [2. INCOME MANAGEMENRT)]
10,15 SAY [3. SALARY MANAGEMENT
11,15 SAY f4. NON-SALARY HEADS MGMT.)
12,15 SAY 5. SYSTEM MAINTENANCE]
14,15 SAY (0. EXIT ]

* @ ® ® ® O ® * @ ® ® »

Initialize a variable to store the user’ s option.

STORE 0 TO selectnum

@ 18,45 SAY (SELECT : ]
@ 16,55 GET selectnum PICTURE “9" RANGE 0,6
READ

* Calling of related sub-menu program according to user-
* gselected option.
DO CASE
CASE selectnum
RETURN
CASE selectnum
- CLEAR ALL

11
o

I
[ay

118



DO PM.PRG
CASK selectnum = 2
CLEAR ALL
DO IM.PRG.
CASE selectnum = 3
CLEAR ALL
DO SM.PRG
CASE selectnum = 4
CLEAR ALL
DO NSHM.PRG
CASE selectnum = 5
CLEAR ALL
DO SC.PRG
- ENDCASE
ENDDO
* End of program for main menu
***x*****x***********t************t**}*****xx*****xxx***x*xxx
* SYSTEM : T M S : MObULE : PERSONNEL MGMT .
* Program-name: IMSPM.PRG o
* Date: 20-1-92
DO WHILE .T.
CLEAR
Creation of a double lined box to hold the heading
2,0 TO 16,79 DOUBLE
4,25 5AY [1I M S : PERSONNEL MANAGEMENT 1
6,1lTO 6,?8 DOUBLE
To display various options
8,3 SAY "1. List of Teachers in [dept-codel"
8,40 say "2. List of Employee in [depil-code]l"
9.3 say "3. List of Teachers holding Ph.D."
9,40 say [4._Liat of Employee on leavel]

R ® ® @ ® * ® ® @ *

10,3 say [5. List of Adhoc employee}
@ 10,40 say "6. List of Ewmployee in [scale-code]”

@ 11,3 say "7. Academic records of [emp-id]"
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@ 11,40 say "U. Address of lewmp-id]l”
2 12,3 say [9. List of Female(l) / Non muslim(2) Employeel
@ 14,3 SAY [0.EXIT ]

* Initialize a variable to store the user’s option.
STORE 0 TO selectnum

@ 14,45 SAY [SELECT : ]
@ 14,55 GET selectnum PICTURE "9" RANGE 0,9
READ

* Calling of related sub-menu program according to user-
X gelected option.
DO CASE
CASE selectnum = 1
clear all
DO PM1._PRG
CASE selectnum = 0
CLEAR ALL
RETURN
-CASE selectnum=2
cleaf all
do pm2.prg
CASE selectnum=3
clear all
do pm3.prg
CASE sélectnum=4 .
clear all
do pmd.prg
CASE selectnum=5
clear all
do pmd.prg
CASE selectnum=6
clear all
do pm6.prg
CASE selectnum=7

clear all
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do pmn7.prg
CASE salectnum=t
cleaar all
do meSprg
CASE selectnum=3
clear all
do pm9.prg
ENDCASE
ENDDO
* End'of program for sub-menu “personnel management"”
- ********************#******************************************

x I M S : INCOME MANAGEMENT

* Program-name:IM.PRG .DATE : 12-12-92
DO WHILE .T.
CLEAR

* Creation of a double lined box to hold the heading
2,0 TO 18,79 DOUBLE

4,25 SAY [I M S : INCOME MANAGEMENT 1

6,1 TO 6,78 DOUBLE

* ® ® ®

To display various options

8,20 SAY [1.DAILY INCOME REPORT)

10,20 SAY [2.PERIODICAL INCOME REPORT]
12,20 SAY [0.EXIT]

-

¥ ® @ ®

Initialize a variable to store the user’s option.

STORE 0 TO seiectnum

@ 15,45 SAY [{SELECT : ]
@ 15,55 GET selectnum PICTURE "9" RANGE 0,2
READ

* Calling of related sub-menu program according to user-
x gselected option.
DO CASE
CASE selectnum = 0
CLEAR ALL
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CASE selectnum = 1
CLEAR ALL .
DO DIR.PRG g
CASK selectnum
CLEAR ALL
DO MIR,PRG
ENDCASE
ENDDO

il
jasl

* End of program for sub-menu “ income management *
B R et sttt T T T Truvmmp—
* TMS ? SALARY MANAGEMENT

* Program-name: IMSSM.PRG -

* Date: 28-1-92

CLOSE ALL

DO WHILE .T.

CLEAR |

* Creation of a double lined box to hold the heading
2,0 TO 18,79 DOUBLE |
4,25 SAY [I M S : SALARY MANAGEMENT )

6,1 TO 6,78 DOUBLE

To display various options

8,20 SAY [1.SALARY BILLING ]}

9,20 SAY {2.CONSOLIDATED SALARY REPORT 2

10,20 SAY [3.MONTHLY DEDUCTION & CONTRIBUTION]
11,20 SAY [41.DEPT-WISE SALARY REPORT )

13,20 SAY [0.EXIT] '

* ® B ® B ® * ® @ @

Initialize a variable to store the user's option.
STORE 0 TO se lectnum

@ 16,45 SAY [SELECT : ]
@ 16,55 GET selectnum PICTURE "9" RANGE 0,4
READ

* Calling of related sub-menu pProgram according to user-
* selected option.

DO CASE
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CASE selectnum = 0
CLEAR ALL
RETURN

CASE‘seledtnum
CLEAR ALL
DO SBILL.PRG

CASE selectnum = 2
CLEAR ALL
DO CSR.PRG

CASE selectnum = 3

it
-

clear all
do mdcs.prg
CASE selectnum = 4
CLEAR ALL
DO DSR.PRG
ENDCASE
ENDDO
X knd of program for suB—menu " salary management "
B R S e S S e g st L u——
"* I M 5 : NON-SALARY HEADS MANAGEMENT
* Program-name : IMSNSHM . PRG
* Date: 30-1-92

CLOSE ALL

DO WHILE .T.

CLEAR

* Creation of a double lined box to hold the head ing
@ 2,0 TO 18,79 DOUBLEK ,

@ 4,23 SAY [I M S :NON-SALARY HEADS MANAGEMENT )
@ 6,1 TO 6,78 DOUBLE

* To display various options

@ 8,15 SAY [1.HEAD-WISE EXPENDITURR STATEMENT }
@ 3,15 SAY [2.DEPT-WISE EXPENDITURE STATEMENT )
@ 11,15 SAY [0.EXIT]

x

Initialize a variable to store the user’s option.
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STORE 0 TO selectnum

@ 16,45 SAY [SELECT : ]
@ 16,55 GET selectnum PICTURE "9" RANGE 0,3
READ

* Calling of related sub-menu pProgram according to user-
* selected option. | |
DO CASE
CASE selectnum = 0
CLEAR ALL
RETURN
CASE selectnum = 1
CLEAR ALL
DO HER.PRG
CASE selectnum
CLEAR ALL
DO DER.PRG
ERDCASE
ENDDO

H
™o

X End of pfogram for sub-menu " non-salary heads management "
A AR A AR AR A K KKK KRR K KKK K K K KA KK KK 3K K K oK K oK oK oK A oK K
* I M S : SYSTEM MAINTENANCE |

* Program-name : IMSSYSM .PRG

* Date: 15-2-92

DO WHILE .T.

CLEAR

* Creation of a double lined box to hold the heading

@ 2,0 TO 18,79 DOUBLE |

@ 4,25 SAY [I M § : SYSTKM MAINTENANCE)

@ 6,1 TO 6,78 DOUBLE

* To display various options

@ 8,20 SAY [1. DATA ENTRY]

@ 9,20 SAY (2. CHANGE OF DATABASE STRUCTURE]

@ 10,20 SAY (3. CHANGE OF SECURITY CODE]

@ 11,20 say (4. INDEXING DATABASE FILES)
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@ 12,20 say [5. DATA EDiT]
@ 13,20 SAY [0.EXIT ]
* Initialize a variable to atore the user s option.
STORE 0 TO selectnum
@ 16,45 SAY [SELECT : ]
@ 16,55 GET selectnum PICTURE "g" RANGE 0,5
READ
¥ Calling of related Sub-menu program according to user-
* selected option.
DO CASE
CASE selectoun = 0
CLEAR ALL
RETURN
CASE selectnum = 1
CLEAR ALL
DO DE.PRG
CASE selectnum = 2
CLEAR ALL
DO CDB.PRG
CASE selectnum = 3°
CLEAR ALL
USE PASS
SET STATUS ON -
EDIT
-SET STATUS OFF
CASE selectnum = 4
CLEAR ALL
do indx.prg
CASE selectnum = 5
clear all
do dedit.prg
ENDCASE
ENDDO

* End of program for sub-menu " system maintenance "
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* pml.prg : Program fér list of Teacher in ... dept.

* System: IMS ; Module: PM

*Declaration of variables

public mpost,mcode,mdepartment,mempid,msubcat,mbasic, mdate
clear

set talk off

close all

x Setting of procedure file ; to call related procedure
set procedure to pfpmn

* Initialization of variables

ndc=00 .

mpostﬁ“ “

store DATE() - 52000 TO mdate

@ 2,2 say "Enter dept.code no.: " get mdc PICTURE "99"
READ

x Calling of the procedure to check the validity of dept-code
do check_dc
if wn =0
7"No sucﬁ department in BUET"
? |
*Calling of the procedure to display the list of vaiid dept~code3
do disp_dc
mdc=00
@ 3.2 say "Enter valid dept-code :* get mdec PICTURE 99"
read
endif
x Calling of the procedure to check the validity of dept-code
do check_dc
clear
* If the user again fails to enter valid dept-code, then such a
¥ a message is displayed and he is advised to get out.
if mn=0
TEXT
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do cane
case &mscat=0
nsubeat= 2
mpost="Professor"”
case &mscat=1
maubcat=3
mpost="Asgsociate Profossor"”
'case &mscat=2
msubcat=4
mpogt="Assistant Professor"
case &mscat=3
msubcat=5
mpost="Lecturer"
case &mscat=4
msubcat=00
otherwise
?"Illegal entry”
wait
return
endcase |
wait “Output to the Printer or Screen [P/S] ? " TO ans
ans=upper (ans) | |
if ans="pP"
set print on
? ¢hr(27) + chr(1i5)
endif
clear
? " Please wait ! "
x=mdc*x10000
* Initialization of variables
memp id=000000

~ select a

use ml index ml_id

rein
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select b

use mZ index m2_id

rein

set safe off

erase zz.dbf

set safe on

select a

JOIN WITH b TO zz FOR empid = b-> empid FIELDS
enmpid,ename,basic,subcat,catcode,do]

clear .
7" BANGLADESH UNRIVERSITY OF ENGG. & TECHNOLOGY, DHAKA.®
?

?"List of Teachers in dept. of " ,mdepartment
?
?7"ID-RO NAME POST ™
?
use zz
go top
¥ Initialization of variables
cnt=0 |
tcnt=0
if msubcat=00
do while .not. eof()
if empid<=(x+9999) .and. empid>x .and. catcode=1 .and. doj>mdate
msubcat=subcat
do case
case msubcat = 1
mpost = "Professor”
case msubcat = 2
mpost="Professor"”
case msubcat=3
mpost="Asgociate Prof.”
case msubcat=z=4

mpost="Assistant Prof."
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case mpubcat=b
npost="Laecturer"
andcase
?EMPID,"” * ,ENAME," ", K mpost
?
tent=tent+l
cnt=cnt+l
endif
skip.
if cnt>6
cnt=0
wait
endif
enddo
else
do while .not. eof()
if empid(:(x+99995 .and. empid>x
subcat=msubcat .and. doj>mdate

1

?enpid,” ",ename," ",mpost

?
cnt=cnt+l
tent=tent+l
endif
gkip
if cnt»>8
cnt=0
walt
endif
enddo

endif

.and.

?7"Total number of teachers = ",tcnt

?

res=

catcode=1

wait "Observation complete ? [Y]:" to res
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roszupper (ray)
if ans="P"
? chr(27) + chr(18)
set print off
endif
c¢lose all
X eop
2K KKK KK KK K K KK 3K K KK K K 3 KK K 30K 0 3 3K 3K 36 3o K 3 oK K K K K KoK oK K
¥ pm2.prg progranm for list of employee in L.. dept. |
* system :IMS ; Module: PM
clear
clear all
*Declaration of variables
public mdepartment,mdc,mdate,mcat,mscat,mclass
* Setting of procedure file ; to call related procedure .
get procedure to pfpm
set talk off
@ 2,2 say " WELCOME TO LIST GENERATION"
* Initlalization of variables
nde=00 |

mc lass="
ang=" "
@ 4,1 SAY "Please enter DEPT-CODE: " get mdec picture “99"
read
* Calling of the procedure tu check the validity of dept-code
do check_dc
if mn=0
?7"Ro such department in BURT"
)
*Calling of the procedure to display the list of valid dept-codes
do disp_dc
nde=00 -
@ 2,18 say "Enter valid dept-code :" get mdc PiCTUﬁE 98"

read
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endif

* Calling of the procedure to check the validity of dept-code
do check_dc
* If the user again fails to enter valid dept-code, then such a
X a message is displayed and he is advised to get out.
if mn=0 |

clear

TEXT

You have failed to enter valid dept-code.

Please get out,,

ENDTEXT , -

wait

return
endif
clear
do pfpm3 with mdepartment
store date() - 52000 to mdate
@ 2,2 say " Enter the following optional condition or press
enter” ‘ |
@ 4,2 say "Who have Jjolned after the date :" get mdate
read
clear

@ 2,2 say "Select any one of the following options"”

?

TEXT
0. 3rd c¢lass
1. 3rd c¢lass ( Technical )
2. 4th class
3. all
ENDTEXT

131



* Initialization of variables
mscat=0
mcat=00
accept “"Select ;“ to mscat
if &mscat>3
?"Illegal entry"”
wait .
accept "Select [ type 0,1,2 or 3 and press Enter 1 * to mscat
endif
do case
case &mscat=0
‘ mcat=86 -
mc lags="3rd class"”
case &mscat=1
ncat="7
mclass="3rd class(Technical)”
case &mscat=2
mcat=8
- mc lass="4th class”
case &mscat=3
ncat=00
otherwise
™ Illegal entry”
wait
return
endcase
wait "Output to Printer or Screen [P/S5] ? ” TO ans
ans:upper(éns) |
P if ans="P"
set print on
? chr(27) + chr (15}
else
4 endif
i x=mdcx10000
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clear

T BANGLADESH UNIVERSITY OF ENGG. AND TECIHINOLOY, DUHAKA."

?

(e List of Employees in the department / office of"

?

? " " ,mdepartment

? .

7 “ID-NO  RAME DATE OF CLASS ™
2 = JOINING®
S e “
select a

use ml index ml_id -
select b
use m2 index m2_id
set safety off
select a
join with b to zl for empid = b~> empid fields empid,ename,basic
,catcode,doj
5e£ safe on
use zl
go top ‘
* Initialization of variables
cnt=0
tent=0
if mcat=00
do while .not. eof ()
if empid>x .and. empid<=(x+9999) .and. catcode>5:.énd. d05>mdate
cnt=cntt+l
tcnt=tont+l
?
mcat-catcode
do case
case mcat=6

mclagss="3rd class"
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casa meat=17

nclass="3rd class(Technical)"
cape moat=f
mqlass:"4th class™
endcase
?EMPID,"” " ,ENAME,doj,” ",mclass
endif
skip
if cnt>6
cnt=0
wait
endif
enddo
else
do while .not. eof ()
if empid>x .and. empid<=(x+9999) .and. patcodezmcat

doJj>mdate

l)

cnt=cnt+l

tent=tenttl

7empid, "
endif
skip

if cnt>6

cnt=0

',ename ,doj," “,mclass

wait
endif
enddo
endif

?

7" Total number of employees = ",k tcnt

res="

?

wait "Observation complete ?7[Y]l: " to res

]
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res = upper{res)
if ans="pP"
?7 chr(27) + chr(18)
set print off
endif
ERASE Z1
close all
*eop ‘
************************************#xxxxx*********xx***x*x
* System : I M S ; Module : P M |
* Program-name: pm3.prg
set safe off
clear
clear all
*Declaration of variables
public mdepartment,mdc,mdate
* Setting of procedure file ; to call related procedure
set procedure to pfpm
gset talk off
@ 2,2 say " WELCOHME TO LIST GENERATION™
* Initialization of variables
ndc=00
ans:f "
@ 4,1 SAY "Please enter DEPT-CODE: " get mdc picture "99"
read
* Calling of the procedure to check the validity of dept-code
do check_dc
if mn=0
?7"No such department in BUET"
?
* Calling of the procedure to diéplay the list of valid
* dept-codes,.
do disp_dec
mdc=00
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@ 2,18 say Enter valid dept-code :* et mdc PICTURE “9g-

raad
endif
* Calling of tﬁe procedure to chock the validity of dept-coda
do check_dc
* If the user again fails to entor valid dept-code, then such a
X a message is displayed and he is advised to et out..

if mn=0

clear

TEXT

You have failed to enter vaiid dept-code.

-

Please get out.

ENDTEXT

wait
- return
endif _
do pfpm3 with mdepartment
clear
store date() - 52000 to mdate
@ 2,2 say " Enter the following optional codition or press enter"
@ 4,2 say "Who have Joined after the date :" get mdate
read
clear

@ 2,2 say “"Select any one of the following options”
9

text

0. List of Professgors
1.'List of Associate Professors

4. List of Assistant Professors

3. All
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endtext
* Initialization of variables
nacat=0
msubcat=00

accept "Select :
if &mscat>3

o mscat

?"Illegal entry"
wait
accept "Select [ type 0,1,2 or 3 and press Enter 1" to mscat
endif
do case
case &mscat=0
mpost="Professor"”
msubcat=2
case &mscat=1
mpost="Associate Professor"”
msubcat=3
case &mscat=2
msubcat=4
mpost="Assistant Professor"”
case &mscat=3
nsubcat=00
otherwise
?7“I11legal entry"
WHait
return
endcase

wait "Output to Printer or Screen [(P/S5] ? TO ans
ans=upper (ans)
if ansz"P“

set print on

? chr(27) + chr(15)

else

endif
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X=mdcx 10000
clear

([ BANGLADESH UNIVERSITY OF ENGG. & TECINOLOGY, DHAKA."

?
? "List of Teachers holding Ph.D. degree in the department of"
?

2" ", mdepartment

?

? “ID-NO NAME DATE OF JOINING POST "
2 mmmmm e "
select a

use ml index ml_id
select b
use m2 index m2_id
select a
Join with b to zz for empid = b-> empid
use zz |
go top
* Initialization of variables
tcnt=0
cnt=0
if msubcat=00
do while .not. eof()
if empid>x .and. empid<=(x+9999) .and. phdyr >0
do case
case subcat=2
mpost="Professor"”
case subcat=3
mpost="Associate Professor"”
cagse subcat=4
mpost="Assgistant Professor"”
endcase
?
?EMPID,” " ,ENAME,DOJ," “ mpost
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tent=tent+l
cnt=cnt+l
endif - .
skip
if cnt>6
cnt=0
wailt
endif
enddo
else
do while .not. eof ()
if empid>x .and. empid<=(x+9999) .and. phdyr>0 .and.
subcat=msubcat |

?

?empid," “,ename,doj," ', mpost
tent=tcnt+1l
cnt=cnt+1
- endif
skip
if cnt»>6
cnt=0
wait
endif
enddo
endif
T T6£a1 number of teachers = ", tcnt
res=" "
?
wait "Observation complete ?[Y1: " to res
reszupper(res)
if ans="P"
chr(27) + chr(18)
set print off

endif
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close all
******t********m**********#********************m***
* pm4.prg : Program for List of employee on leave
* System: IMS .module: PM

set safe off

erasgse zz.dbf

clear

set talk off

clear all

@ 2,2 say " WELCOME TO LIST GENERATION *

* Initialization of variable

Store date() - 52000 to ndate i

select a |

use ml index ml_id

select b

use leave index leave

select a

Join with b to zz.dbf for empid = b->empid

use zz .dbf

index on empid to z_id

use

select ¢

use zz index.z_id

gelect d

use m2 index m2_id

select ¢

Join with d to zl1 for enpid = d->empid

use gzl |

clear

@ 2,2 say “"Enter the following optional condition or Press enter"
@ 4,2 say "Who have joined after the date :" get mdate
read

clear

@ 2,2 say “"Select any one of the following options"
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text

0. Teachers
1. Officers
2. 3rd class

| 3. 4th class
endtext
* Initialization of variable
mscat=00
accept "Select : " to mscat
if &mscat>3

?"Illegal entry"”

wait

accept " Select again :" to mscat
endif

if &mscat>3:

?7"You have failed to enter validlpption ; Please get out”
wait
return
endif
go top . '
wait "Output to Printer or Screen [P/S] ? * TO ans
ans=upper (ans )}
if ans="Pp"
set print on

? chr{(27) + chr(15)

endif

-clear .

" BANGLADESH UNIVERSITY OF ENGG. & TECHNOLOGY, DHAKA.®
?

7" List-of employees on leave"”
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2" 1D-NO NAME Starting

' _ Dot

* Initialization of variables
cnt=0
tcnt=0
do case
case &mscat=0
do while .not. eof ()
 if catcode=1
2
7EMPID," " ,ENAME,sdate,” ", edate
cnt=cnt+1l
tent=tent+l
endif
skip
if cnt>6
cnt=0
wait
endif
enddo
case &mscat=1
do while .not. ecf()
if catcode=2 .or. catcode=3 .or. catcode=4 .or .
?
?empid,” ",ename,sdate,"” " ,edate
cnt=cnt+l
tent=tcnt+l
endif
skip
if cnt>6
cnt=0
wait

142

Expired
Dato

catcode=5

"



ondif
onddo
casae &msdatzz .
do while .not. eof()
if catcode=6 .or. catcode=7
2
7empid, " ".ename,sdate," " ,edate
cnt=cnt+]
tent=tent+1
endif
skip
if cnt»>6
cnt=0
wait
endif
enddo
case &mscat=3
do while .not. eof()
if catcode=8
?
7empid,” ",ename,sdate, " " ,edate
cnt=cnt+l
tent=tcnt+1l
endif
skip
if cnt»>6
cnt=0
wait
endif
enddo
otherwise
?"Iilegal entry"”
wait
return
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endcase

erase z_id .ndx

) _

‘e Total pumber of employees on leave =" ,tcnt

res=" '

2

wait “Observation complete ? [Y]:"

res-—upper (res)

if ans="P"

chr(27) + chr(18)

set print off

endif

close all

30K K K K K A K K K o KK KK 3 3 K 3 3K K K KKK KKK KK KKK AR AOR KKK KK X KK XK K
* pm5.prg : Program for list of adhoc employee

* System : I M S ; Hodule : P M

clear

‘set talk off

clear all

@ 2,2 say " WELCOME TO LIST GENERATION "

store date() - 52006 to mdate

@ 2,2 say "Enter the following optional condition or press Enter;
@ 4,2 say "Who have Joined after the date :" get mdate
read

clear

@ 2,2 say "Select any one of the following options”

?

TEXT

0. Teachers
1. Officers

2. 3rd class
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3. 4th class

' 4. all

endtext

* Initialization of\variable
mscat=0

accept "Select : " to mscat

if &mscat>4

?"Illegal entry"

wait

accept "Select again‘:" to mscat
endif

if &mscat>4

?"You have failed to enter valid option; please get out”
wait
return
endif
wait "Output to Printer or Screen [P/S]1 ? " TO ans
anszupper(éns)

if ang="P"

set print on
? chr(27) + chr(lbd)

aelse
endif
select a
nse ml index mi_id

select b
use m2 index m2_1id
erase zz.dbf
select a

join with b to zz for empid= b->empid
use zz

¢lear

7 BANGLADESH UNIVERSITY OF ENGG. & TECHNOLOGY, DHAKA . "
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" ~ LIST OF ADNOC EMPLOYEES"
2 :

?"ID-NO NAME : DATE OF JOINING™
B B I T U
GO TOP
* Initialization of variables
cnt=0
tent=0
do case
case &nmscat=0
do while .not. eof()
if Jjobstatus = "A" .and. catcode=1
?EMPID," *,ENAME,DQJ
cnt=cnt+l
tent-tent+l
ENDIF
skip
if cnt>6
cnt=0
rait
endif
enddo
case &mscat=1
do while .not. eof ()
if Jobstatus ="A" .and. catcode=2 .or. catcode=3 .or.
catcode=4 .or. catcode=5
?
7empid,” " ,ename,doj
cnt=cnt+1l
tcnt=tcntt+l
skip
if cnt>6
cnt=0

i
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-

wait
ondif
onddo
cage &mscat;2

do while. .not. eof()

if jobstatus="A" .and. catcodezb

?
?empid,” ",ename,doJ
cnt=cntt+l
tcnt=tcnt+l
endif
akip
if cnt>b
cnt=0
wait
endif
enddo
case &mscat=3

do while .not. eof ()

if jobstatus="A" .and. cathde:B

2
?empid,” " ,ename,doJ
cnt=cnttl
tcnt=tecnttl
endif
skip
if cnt>6

cnt=0
wait
endif

enddo

case &mscat=4

do while .not. eof()

if jobstatus="A"

147

.Qr .

catcode="7



2ompid,” " ,ename,doj
cnt:cntfl

tent=tent+l

endif
skip
if ent>6
cnt=0
wait
endif
enddo
endcase i
?
?* Total number of adhoc enployees = " ,tcnt
res=" "
?
wait "Observation'comblete ? (Y] " to res

res=upper (res)

if ans="P" "

chr(27) + chr(18)

set print off

endif

close all

* pm6.prg : Program for list of employee in
* System: IMS ; Hodule: PM
*Declaration of variables
public mscale,msc

clear

closé all

set talk off

x Setting of procedure file ; to call related procedure

set procedure to pfpm
* Initialization of variables
msc=00

148

scale....



@ 2,2 say "Entor scalo codo no.: " got mue PICTURE "H9"
READ
if msc=0 .OR. @sc>20
?"Scale code is not vaild”
?"Please enter valid scale code [ 1 .... 201"
wait
return
endit
store DATE() - 52000 to mdate
@ 2,2 say "Enter the following optional condition or press enter”
@ 4,2 say "Who have Jjoined after the.date :" get mdate

read

Page-

wait "Output to the Printer or Screen (P/51 ? " TO ans
ans=upper {ans)

if ans=z="P"

set print on

? chr(27) '+ chr{(1i5)
end if

mempid=000000

erase zz.dbf

clear

‘e BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA."

?

2" List employee in scale of ",msc

?

?"1D-RO NAME | DATE OF BIRTH DISTRICT"
?OI __________________________________________________ ¥
select a

use ml index ml_id
selact b
use m2 index m2_id

SET TALK OFF
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selact a
Join with b to zz for empid =p-> enpid
use zgz

go top

X Initialization of variables

cnt=0

tent=0

do while .not. eof ()
if catcode > 5 .and. scale = msc
?
tent=tent+l

cnt=cnt+1 -

Page-
?EMPID," “ ENAME,DOB, " ",district
endif
skip

if ent>6

cnt=0

wait
endif
enddo v

?

?" Total number of employee in scale of" . m

res=" "
\ .
wait "Observation complete 7 [yl
res-upper (res)
if ans="pP"
chr(27) + chr(18)
set print off
endif

close all

c,”

",tcnt

* End of program for list of employee in- [scale-code]
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**********************#*****************************************

* pn7.prg : Program for acadomic rocord ganaration
clear

set talk off

clear all ‘

@ 2,2 say " WELCOME TO ACADEMIC RECORD GENKRATION “
* Initialization of variables

mid=000000

ang="

@ 4,1 SAY "Please enter the ID-NO: " get mid Picture "999999"

read

ugse ml index ml_id

Pagé—

locate for empid=mid
i£ eof ()

?"No such ID-NO found"

wait

return
endif
wait "Output to Printer or Screen [P/S] ? “ TO ans
ans=upper (ans)
if ansaz"Pp"

get print on

7 chr(27) + chr(15)
else
endif
mname=enale
cleér

?" Academic records of ",ename

?

" ID-NO :",mid

\ : ‘

? "Examinqtion . Div./Class /GPA Year of passing”
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™ 85685 C "L,ggediv,” "L 8HCYT
?
7 HS C " hoediv,” | " hacyr
?
7" Graduation ",gradcl,” ",gradyr
2
7" Master’'s " ,HMGPA,"Out of" ,mt," * L myr
?
?" Ph. D. ", PHDYR
’ _
res=" " )
Page-

wait "Observation complete ? (Y] :"

res-upper (res)

if ans="P"

chr(27) + chr(18)

set print off

endif

close all

* End of program for academic record generation

30K KK R K K AR KK KK K 3 K KK K K K K K KKK OROK R K K KKK KKK K AR KK K
*x pm8.prg : Program for address generation

clear

set talk off
clear all

@ 2,2 say " WELCOME TO ADDRESS GENERATION "
* Initialization of variables

mid=000000

ang=" " ’

@ 4,1 SAY “Please enter the ID-NO: " get mid picture "999999"
read

use ml index ml_id
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locato for empid=mid
if eof ()
?7"No such ID-NO found"”
wait .
return
endif
wait "Output to Printer or Screen (P/AS] 7 " TO ans
ans=upper {ana)
if ans="PpP"
set print on

?7 chr(27) + chr(15)

else
end if
Page-
clear
7 “"NAME =" ,ENAME
?
? "FATHER'S NAME 1" ,FNAME
?
? "PERMANENT ADDRESS:",PERADDRESS
?
? "PRESENT ADDRESS :*, PRADDRESS
res=" "
.
wait "Observation complete ? [Y] :" to res

res=upper (res)

if ans="pP"

chr(27) + chr(18)

set print off

endif

close all

¥ End of program for address of [ enpid ]

*****************************************Xt***********X*X

* pm3.prg : Program for list of female/non muslim employees
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close all
set talk off

set safe off

*Declaration of variables

public mattr.mval,mtitle,mtitleO,mscat
* Initialization of variables
Store space(20) to mattr
store space(2) to mval
erase zz.dbf
mtitle="
mtitle0="
clear
clear all
@ 2,2 say " WELCOME TO LIST GENERATION *“
mid=0
ans=" *“
store date() - 52000 to mdate
@ 4,1 SAY "Please enter CHOICE-NO: " get mid picture "9"°
@ 6,1 say “[ Enter "1° for female ; "2° for non-muslim]}”
read
do case
case mid=1
mattr="SEX"
mva l: " F-"
mtitlé:"LIST OF FEMALE EMPLOYEES IN BUET, DHAKA"
ntitle0="Total number of female enployees™
case mid=2
ﬁattr:“religion“
mval="N"
mtitle="LIST OF NON-MUSLIM EMPLOYEES IN BUET, DHAKA"
mtitle0="Total number of non-muslim employees"'
otherwise
?"Illegal entry”

‘wWait
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return
endcasge

clear

@ 2,2 say “Enter the following optional condition or press enter”
@ 4,2 say "Who have Jjoined after the dale :" get ndate
read

clear

@ 2,2 say "Select any one of the following options”
?

text
0. Teachers
1. Officers
2. 3rd class
3. 4th class
4. All
endtext,

* Initialization of variable

macat=0

accept "Select :" to mscat

if &mscat>4

?“Illégal entry”

wait

accept "Select again :" to mscat
endif

if &mscat>4

?"You have failed to enter valid option; please get out”
wait

return

endif

wait "Output to Printer or Screen [P/S} ? “ TO ans
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ans=uppar (ans )
if ang="p"
set print on
? ¢hr(27) + chr(15)
€lse
endif

clear

.....

@ 2,6 say "Please wait ! Processing is going on "

select a
use ml index ml_id
select b .
use m2 index m2_id
select a
join with b to zz for empid = b-> empid
set procedure to pfpm
use zz
clear
EO top
@ 1,2 SAY * - gmtitle -
?
7 "ID-NO. NAME

¥ Initialization of variables
tent=0 '
cnt=0
do case -
case &mscat=0
do while .not. eof ()
if &mattr=mval

if catcodez=1
9

*

?enpid,"” " ,enane,doj
cnt=cnt+1l
. tent=tcent+]l
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endif
endif
skip '
if cnt>6
cnt=0
wait
endif
enddo
cage &mscat=1
do while .not. eof()
if &mattr-mval

-

if catcode=2 .or. catcode=3 .or
?
?enmpid,” " ,ename,doJ
cnt=cnttl
tent=tenttl
endif
endif
skip
if cnt>6
cnt=0
walt
endif
enddo
cagse &mscat=2
do while .not. eof()
if &mattr=mval
if catcode=6 .or. catcode=17
?
?empid,"” " ,ename,dol
cnt=cnttl
tcnt=tcnt+l
endif
endif
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skip
1t ent>o
cni=0
Wait
endif
enddo
case &mscatz=3
do whilo .not. ocof{()
if &mattr=mval
if catcode=8
?
?empid,” “,ename,doj
cnt=cnt+1l
tent=tcnt+l
endif
endif
skip
if cnt>6
ent=0
wait
endif
enddo
case &mscat=4
do while .not. eof()
if &mattr=mval
?
?empid,” ",ename,doj
cnt=cnt+l
tent=tent+l
endif
skip
if cnt>6
cnt=0
vait
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. eres

oo,

ond if

onddo
endcagse )
7" &mtitlel =", tcnt
if ans="P"
chr(27) + chr(18)
set print off
endif

"

res="
?
wait "Observation complete ? [Y] :" to res
res=upper (res) ’
close procedure
close all
* End of program for list of non-muslims or female
KKK 3K KK KKK K 3 K KK 0K K 30K AOK K K 0K KK KKK o 3K KK KoK K K KK R KK KK Kk koK
* Procedure file for personnel management system
* Program—name PFPM.PRG ; Calling program—name:PHn:PRG
X Pfocedure to retrieve department-name according-to department
*x code entered by the user.
procedure pfpm3‘
rarameter mdept
do case
case mdc=12
mdept="CHEMICAL ENGINLERING"
CASE MDC=13 |
mdepi:“HETALURGICAL ENGINEERIRG"
case mdc=14
wdept="MATHEMAT ICS"
case npdc=15
mdept="PHYSICS"
case mde=16
mdept="CHEMISTRY"

case mde=22
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wdept="CIVIL ENGINEERING"
case mdc=23

mdept="WATER RESOURCE ENGINEERING"
case mdc=32 ‘

ndept="MECHANICAL ENGINEERING"

case mdc=33

mdept="NAVAL ARCHITECHTURE AND MARINE ENGG . ™
case mdc=34

mdept="INDUSTRIAL ARD PRODUCTIQN ENGG . "
case mdc=42

mdept="ELECTRICAL & ELECTRONIC ENGG."
case mdc=43 ' -
ndept="COMPUTER SCIENCE & ENGINEERING™
cage mdc=52

mdept="ARCHITECHTURE"

case mdc=53 _
mdept="URBUN & REGIONAL PLANNING"

case mdc=54 |
mdept= " HUMANITIES "

elée

? " Illegal entry !
endcase

K K K 0K K K KK KKK

X Procedure to retrieve data for list of non-muslim or

*x female employée in BUET
procedure pfpm9
parameters mattr,mvalue
use ml index mwml_id
go top
do while .not. eof ()

if mattr="mvalue”

?“empid,“ “,ename ,doj,"” " digtrict
endif |
skip
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* Procedure to' check the validity of department code entered

X by the user.
procedure check_dc
public mn
use dc
mn=0
locate for DN=mdc
if eocf()
mn=0
else
on=1
endif

use

return

* Procedure to display the list of #alid department codes
* [ To help the user ]

procedure disp_dc

TEXT

The followings are the valid dept-code in

12 for ChenRE
13 for MetE
14 for Math
15 for Phy
16 for Chem
ENDTEXT

return

**************************************************************

22 for
23 for
32 for
33 for
J4 for
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* SALARY BILLING; SBILL . PRG ; SYSTEM IMS

cloge all

* Declardtion of variables

public melectric,mmedical ,mda,mgid,mtrans,mmedicine,mhbl,mgpa, ;
wtel, menta, mguy, id, temp, mbasic, maddcharge , mgavs, ;
moclﬁb,moasso,mclub3.masso3,ma3303t.ﬁasso4

public mclub4,mbfd, mhr,mhrd,mhalla,mheada,mndeana,nfestia, ;
mempid,mehame,ga,na.nd,mx

* Setting of procedure file

get procedure to shl

get safety off

gscet talk off

* Initialization of wvariables

na=000000 ' .

 £a=000000

nd=000000

mnx=0

‘clear

do inbut_id ; prdcedure to input employee’ s idaﬁo.

use ml index ml_id ;

locate for empid=id -

nename-ename

use

do input_m?2 ;to check the validity of id-no entered
if mx=1 : ; if id-no. is invalid, then returns
return ; to menu.

endif |

@ 16,1 say "You should index all reqd. files once in a month”
Haitr"Do you want to index all the reqd. files ? [Y/N1:" to ans
ans = upper{ans)

if éns =Ty

do make_ndx ; procedure to index all database files.
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endif

wait " The month is of festival allouncel Y/N 1:" to ff
LLauppor (1)
if f£f= y"

mfestia=mbasic i calculation of festival allowance

clear

@ 4,40 say "Festival allowance="

@ 4,60 say mfestia

else

clear

nfestia=0 .00

endif
Ba-mbasic+mfestia ; calculation of gross amount
@ 1,1 say "Salary bill for" 7

@

* @ @ ® ® ®

1,17 say mename

1,53 say "ID~No: "

1,60 say mempid

3.1 say "PAYS AND ALLOWANCES:*“
4,5 say_"Basic Pay. ="
4,25 say mhasic

Calculétion of electric bill

do cal_bill with "al"i"al_id".melectric

@

@ 16,5 say "Electric bill =-

@ 16,25 say melsctric

nd=me lectric ; calculation of net deduction

@ 9,1 say "DEDUCTIONS: " )

do cal_gas with mgass i calculation of gas bill

@ 15,40 say “Gas bill = "

@ 15,60 say mgass |

nd=nd+mgass

do cal_ med » calculation of medical allowance

8,5 say "Medical allc.

T
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@ 8,25 say mmedicdl

5.5 nay "P. A. w "

T @
o

.25 say mpa -

5.40 say "P. P. e
5,60 say mpp

15,5 gay “G. P. F. =

® ® ®

@ 15,25 say mgpf

ga-gat+mmed ical+mpa+mpp i calculation of gross amount

nd=nd+ngpf

*¥ calculation of transgport bill

do cal_bill with "a3","a3_idJ,mtrans
@ 12,5 say “Transport bill ="

@ 12,25 say mtrans

* calculation of telephone bill

do cal_bill with “a4","a4_id".mtel

‘'@ 14,5 say "Telephone bill ="

@ 14,25 say mtel

* calculation of house building loan

do cal_bill with “a5","a5_id",mﬁbl

@ 10,5 say “"House bldg. loan= *“

@ 10,25 say mhbl

*¥ calculation of medicine bill

do cal_bill with "a2","a2_id",mmedicine
@ 11,5 say "Medicine bill ="

@ 11,25 say nmedicine

X calculation of enfertainment allowance
do calﬁent with "a7","a7_id",menta
ndind+mtran5+mtel+mhbl+mmedicine

@ 7,5 say "Entertainment ="

@ 7,25 say menta

dolcalmda i calculation of D:A.

@ 6,5 say "D. A. ="
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@ 6,25 say mda
ga-gatmentatmda
do cal_gid
@ 12,40 say "G. I. D. ="
@ 12,60 suy wmgld
do cal_bfd
@ 11,40 say "B. F. D. ="
@ 11,60 say mbfd
do cal _gpa with “a6"”,"“a6_id" ,mgpa
@ 10,40 say "GPA ="
@ 10,60 say mgpa
nd=nd+mgid+nbfd+ngpa
@ 7,40 say "Session allowance ="
@ 7,60 say m3esu
ga-gatnsesa
do case
case mha=2
mhrd=mbasic*0.075
mhr=0.00
case mha=3
if mbasic>:6000
mhr= mbasick0.35
whrd=0.00
endif
if mbasic>=4000 .and. mbasic<6000
mhr=mbasic*0 .40
endif
if mbasic<4000
mhr:mbaéic*O.SOl
endif |
case mha=4

mhr-mbasic* .5
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mhrd=200.00

case mha=1

mhr=0 .00
mhrd=0 .00
endcase

@ 6,40 say "House rent ="

@ 6,60 say whr

@ 13,5 say "HR D ="

@ 13,25 say mhrd

nd=nd+mhrd

do case ; calculaﬁion of charge allowances
case maddcharge=0
mheada=0.00
mdeana=0 .00
mchargea=0.00

~ case maddcharge=1

mchargea=400.00
@ 13,40 say TCharge‘allouance

@ 13,60 say mchargea

~mheada=0.00

mdeana=0.00

@ 13,40 say "Charge allowance *
@ 13,60 say mdeana |

case méddchargeZZ

mchargea=600.00

H

@ 13,40 say "Charge allowance *
] 13;60 say mchargea
mheada=0 .00
mdeana=0.00
case maddcharge=3
mheada=450 .00

@_13,40 say "Head allowance ="
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@ 13,60 say mheada
mchargea=0 .00
mdeana=0.00
case maddcharge= 4
mdeana=600.00
@ 13,40 say "Dean allowance ="
@ 13,60 say mdeana
mheada=0
mchargea=0
endcase
use
gazgat+mheadatmdeanatmchargea
do case : ; calculation of deductions for club,
case mcatcode=1,2,3
do common2 with “Oclub”,moclub
do common?2 with "Qasso”,moasso
@ 14,40 say "Club ="
@ 14,60 say chlub
@ 13,40 say "Association =
@ 13,60 say moasso
nd=nd+moc lub+moasso
case mcatcode=4,5 ~
do co@monz with "Oclub”,moclub
do common2 with "Oasso”,moasso
do common? with "“Club3",mclub3
case mcatcode=6
do common with mcatcode, "b9" ,mconveya
do common?2 with "Club3”,mclubl
do common2 with “"Asso3d” ,massod
do common with "bll", revenue
case mcatcode=z7 |

do common with mcatcode, "b3" ,mconveya
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do
do
do
do
do

conmonZ "Club3",mclub3

cémmonZ "assodt” ,massolt

common with mcatcode,"bil".mrev
common with mcatcode, "b5" ,mrashinga

cyclea

case mcatcode=8

do

® @@ ® @ ® @

common with mcatcode, "b9" ,mconveya

do common2 with "club4” mclub4
do common2 with "asso4"” ,masso4
do cdmmon uith,mcatcode."bll".revenue
do common with mcatcode, "b5" ,mwashinga
do cyclea
endcase
na=ga-nd
18,2 say “"GROSS AMOUNT="
18,16 say ga
18,40 say “NET DEDUGTION="
18,55 say nd
20,5 say "NET AMOUNTz="
29.20 say na

close procedure -

res=’

@ 22,2 say "Observation complete ?[Y]" get res

read ‘

set prdcedure to sh2 i+ Pocedure to input these data in
zzmcatcode " i respective database file

do case | |
case z = 1

do stortsal

cagse z<6 .and. z>1

do storosal

case z<9 .and. 2z>5
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do storesal
endcase |
close all
X eop _
x***********************************x*********************x*****
* Procedure For indexing various dbase files
procedure make_ndx
use ml
index on empid to ml_id
use
use m2
index on empid to m2_id
use
use b3
index on brange to b3_brange
use
use al
‘index on empid to al_id
use
uze bli
index on gas to bll;ggs
usé
use bl
index on head to bi_head
use
use al
index on empid to ad_id
use
use a4
index on empid to a4_id
'usé
use é5
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index on empid to ab_id

use

use az

index on empid to ad_1d

use

use af

index on empid to a¥_id

use

use b4

index on brange to b4_brange
use

ugse af

index on empid to ab_id

use

use b7

index on catcode to b7 _ccode
use

use bh

inéex.on catcode to b5_ccode
us3e |
return
****m******x#**xxx********xx*******x**xx******x****x*x
Procedure calculate-f to calculate value of an attribute
parameters basic.pc,max.min.famount

qulic amount .

aml=-pcxbasic

aml=jiif( aml<min,min,aml )

aml=3iif ( aml)max,méx,aml )

amount = aml + fixedamt | .

use

return
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* Procedure for taking employee's id from keyboard
Procedure input_id
public id.mmonkh
id=000000
lmmonth:” "
@ 1.9 say "WELCOME TO SALARY BILLING ....... "
@ 3,1 say "Please enter employee’s id # :" get id picture "999999"
@ 5,1 SAY "Please enter the billing monthfe.g Jan/931:" get mmonth
mmonth=upper (mmonth ) |
read
temp=id
return
*Procedure for taking record fields into mem. variables
Procedure input_m2
publie mbasic,maddcharge,mbrange,mgas,mgpf.mha,msesa,mpa,mpp,;
mdutystatus.mempid.mcatcode |
use mZ2 index m2_id
locate for empid=id .and. upf lag="8§"
if eof ()
?"No such empid # found”
wait "Press any gey to continué with menu:" to ans
mx=1
else
mcatcode=catcode
mempidrempid
mbasic=basic
maddcharge=addcharge
mbrange=brange
mgas=gas
ngpf=gpf
mhazﬁa

m3eg5a=3e3a
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mpa=pa
mpp=pp
mdutyntatus=dutystotuy
endif
use
return .
*Procedure to calculate bill directly from files’s record
Procedure cal bill
parameters file,ndxfile,v_bill
use &file index &ndxfile
seek(id)
if found()

v_bill amt

il

else

i1
o -

v_bill
endif
ige
return
.*Procedure to calculate entertainment allowance
procedure cal_ent
Prameters file,pdxfile,v_bill
use &fiie index &ndxfile
seek(id) -
if found()
if catcode=1 .and. subcat=1
' v_bill-amt
else |
v_bill=0
endif
else
v_bill=0Q

endif
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return

*I'rocedure to calculato U.A.

procedure cal_da

public mda

use bl index b3_brange

locate for brangez=mbrange

dal=pcbasicl*mbasic

da2=pcbasic2*mbasic

da3=pcbasic3*mbagic

dal=iif(
dal=iif(
da2=1iif (
da2=iif(
da3=iif (
dad=1iif (

dal)maxvaluel,maxvaluel,dal
dal?minvaluel,minvaluel,dal
da2>maxvalue2,maxvaluez,daz
da2<minvalue2,minvalueZ,daZ
da3>maxvalu63,maxvalue3,da3

da3<minvalue3.minvalueS,da3

mda=-dal+da2+da3+fixedamt

use
‘return

¥ GID

procedure cal_gid

use mZ2 index m2_id

seek(id)

if found ()

tnp_code = catcode

else

twp_code -

endif

uge .

H
o

use b7 index b7_ccode

seek(tmp_code)
it found()
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an=pchasic*mbasic
am=11if( aw>maxvalue,maxvalue,anm )
an=iif ( am<minvalue,minvalue,an )
am=-am+f i xedamt
nmgid=am
else
mgid=0
endif
use
return
*B F D
procedure cal_bfd
use bl2 index bl2_ccod
seek{mcatcode)
bf=pcbasic*mbasic
bf=iif ( bf>maxvalue,maxvalue,bf )
bf=iif ( bf<minvalue,pinvalue, bf )
bf=bf+f ixedamt
" mbfd=bf
use
return
*GPA -
procedure - cal_gpa
parameters file,ndxfile,v_bill
uge &file index &ndxfile
seek(id)
if found ()
v_billzfloan+s10an+tloan+foloan
else
v_bill=0 _ ‘
gndif

use
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*GAS BILL

procedure cal_gas

parameter v_bill

us¢ bll index bll_gas

locate for gas=mgas
am:pcbasic*mbasié

am=1i1if ¢ am>maxvalue,maxvalue,am )
am=iif ( am<minvalue,minvalue,am )
am=am+fixedamt

v_bill-amn

use

return

*xMA

procedure cal_med

public mmedical

use bl index bl_head

locate for head:"Medical"
"mmedical=fixedamt
v_bil=pcbasic*mbasic

v_Bil:iif( v_bil<minvalue,minvalue,v_bil )
v;bil:iif( v_bil>maxvalue,maxvalue,v_bil )
mnedical=v_bil+mmedical

uge

return

¥ COMMON

procedure comﬁon

parameters mcatcode,dbname,nvar
use &dbnane

index on catcode to &dbname
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seek mcatcode

myar:pcbasic*mbasic

mvar = 1if( mvar<minvalue,minvalue,mvar )
m#ar = 1if ( mvar>maxvalue,maxvalue,mvar )
mvar = mvar + fixedant

use

return

*

procedure common?2
parameters fldﬂtr.mfldstr
use bl index bl_head
find &fldstr
mf lJdstr=pcbasic*mbasic
mf ldstr= iif( mfldstr<minvalue,ninvalue,mfldstr }
mfldstr= iif ( mfldstr>maxvalue,maxvalue,mfldstr )
ﬁfldstr = mfldstr + fixedant
ugse
return
* CYCLE AD.
procedure cyclea
use a9 indgx af9_id
seek(id)
if found ()
mcleea = ¢cyclea

else

"
<

~ mcyclea
endif
use
raturn

* Procedure to store calculated salary attributes into esalary
procedure storesal

use esalary



dale for months"wmmonth”

pack

append blank

replace
replacé
replace
replace
replace
replice
replace
replace
replace
replace
replace
replace
replace
replace
féplace
_replace
replace
replace
replace
replace
repléce
repiace
replace
replace
replace
replace
replace
replace

replace

empid with id

catcode with mcatcode
month with mmonth
basic with mbasic

da with mda

hr with mhr

hedical with mmedical
conveya with mconvefa
festivala with mfestia

washinga with mwashinga

sesa with msesa

hrd with mhrd

elect with melectric
gas with mgas

trans with mtrans
medicine with mmedicine
telephone with mtel
with mgpf
mgpa
mhbl

gpt
gpa with
hbl with
gid with mgid
bfd whfd

club4 with mclub4

with

ass0d with masso3d

assodt with masso3t

asso4 with masso4

club3 with wclub3
cyclea with mcyclea

rev with mrev
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replace
use

return

* Procedure to store calculated salary attributes into osalary

elida with meida

procedure stortsal

use tsalary

dele for month="mmonth”

pack

.and . empid=mempid

append blank

replace
replace
replace
replace
replace
replace
replace
replace
replace
‘replace
reblace
replace
replace
replace
replace
replace
replace
replace
replace
replace
feplace
replace

replace

empid with id

catcode with mcatcode
monﬁh with mmonth
basic with mbasic

PP with mpp

da with mda

hr with mhr

medical with mmedical
deana with mdeana
heada with mheada
chargea with mchargea
festivala with mfestia
sesa with msésa

hrd with mhrd

elect with me lectric
gas with mgas

trans with mtfans
medicine with mmedicine
telephone with mtel
gpt with mépf

gpa with mgpa

hbl with mhbl

gid with mgid
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replace

bfd with mbfd

‘replace oclub with moclub

replace oasso with moasso

use

return

*************.X**************** :

procedure storosal

ugse osalary

dele for month=z"mmonth"”

pack

append blank

replace
replace
replace
replace
.rpplace
replace
replace
replace
replaée
replace
replace
replace
replace
replace
replace
réplace
replace
replace
replace
replace

replace

catcode with mcatcode
enmpid with id

month with mhonth
basic with mbasic

da with mda

hr with mhr

medical with mmedical
chargea with mchargea
festivala with mfestia
segsa with msesa

hrd with mhrd

elect with melectric
gas with mgas

trans with mtrans
medicine with mmedicine
telephone‘with mtel
with

gpf ngpt

gpa with

hbl

mgpa
with mhbl
gid with

bfd

mg id
with mbfd
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-

replaca oclub with mocluh
replace oasso with moasso
replace ¢lubd with melubd

use

. return

KA A AR A AR AAA A KA A KKK KKK K K KKK
*System: I M S MHodule: Salary Management
*Program:MDCS .prg ; Monthly deduction & contribution schedule
*Procedure file: PKFMDCS .PRG

close all

public mdc,mmonth,mcatcode

set safety off

set exact on

set PROCEDURE TO pfpm

select a

use ml index ml_id

select e

use bl index bl_head

‘select f

use b9 index b9_ccode

clear

select g

use Janl993

¥ Initialization of variables
mdc = 0
emonth="
fname="
ans=" "

mcatcode=0

@ 1,2 say "Enter dept code:"” get mdec picture "99"

read

do check_dc
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if mwn=0

?7"No such dept. in BUET *
2

do disp_dc

nde=00

mn=0

@ 3,2 gsay "Enter valid dept-code:" get mwdc PICTURE "9g"

read
endif
do check _dc
clear
if mn=0

text

You have failed to enter valid dept-code

Please get out.

endtext

wait

‘return

cend if

clear

@ 2,2 say "Enter month code [Jan/93] :" get mmonth

read
usé month index month
locate for mcode="&mmonth”
if eof ()
?"I1legal entry ; retry"
wait |

clear

@ 2,2 say "Enter valid month code [Jan/931:"

read
endif
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locate for mcode="&mmonth"
if.eof()
?7"I1legal entry ;
wait
return
endif
close procedure
set procedure to pfmdcs
wait "Output to the Printer or Screen [P/S]1 7" TO ans
ans=upper (ans)
if ang="P"
gset print on N
¥ Initialization of printer to CONDENSED MODE
? chr(27) + chr(15)
else
if ans <> "§"
?7"1llegal entry”
endif
endif
. select h
use ded_con
copy struc to zz.dbf
select c
usé ad
select d
use a6 -
select b
use m2 index m2_id
‘B0 top
x= mdc*10000

locate for empld>=x .AND. empidg:(x+9999) .AND. upflag="$"
if eof ()
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2“No record for department code = ", mdc

elye

clear
e 0,0

? " DEDUCTION AND CONTRIBUTION SCHEDULE"
RSN "
? " DEPARTMENT CODE :" ,mdc

? " FOR THE MONTIL ;" ,mmonth

‘)
? "EMPID BASIC GPF GPA TOTAL PENSION HBL BFD
ASSO REMARK"
cnt=0
do while .not. eof()
if empid>=x .AND. empid<=(x+9999) .AND. upf lag="%"
mempid = empid
mbasic=basic
ngpf=gpf
mcatcode=catcode
select C
locate for empid=mempid .AND. flag="$%"
mhbl-amnt -
select D
locate for empid=mempid .AND. flag="$"
mgpa=flamt+slant+tlamt+folanmt
nmtotal-mgpat+mgpf
npens ion=wbasic*0.1
select E
if mcatcode>=1 .AND. mcatcode<=5
mlhead="oclub"
m2head="casso”
endif

do case
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case mcatcndez=6
mlhead="club3
mZhead="aga03"
case mcatcode=17
mlhead="club3"
mZhead="asso3t"
case mcatcode=8
mlhead="club4"
mZhead="asso4"
endcase
wc lub=0
masso=0
seek mlhead
do pfmdes with melub
seek m2head
" do pfmdcs with masso
mbfd=0
select F |
locate for catcode=mcatcode
do pfmdes with mbfd
select h
append blank _
‘replace empid with mempid,basic with mbasic,gpf with mgpf, ;
Epa with mgpa,total with mtotal,pension with mpension, ;
hbl with whbl,bfd with mbfd,club with mc lub, ;
agsgo with masso
?
7EMPID, " ",BASIC,G?F,GPA,TOTAL," " ,PENSION, HBL,BFD,"
" ,CLUB, ASSO
cnt=cnt+1l
endif

select B

)
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skip
if cnt>6
cnt=0
wait
endif
enddo
endif
close all
close procedure
reg=" "
? .
wait "Observation completé 7 LY]
res-upper (res)
if ang="p"
¥ turn CONDENSED MODE off
. ehr(27) + chr(18)
get print off
“endif

¥ecop

185



*COR.PRG; Program for consolidated salary report

¥*System I M 5; Module: S M

cloge all

public mst,mst_t,msao,msao_t,mseo,meeo_t,matc,mstc_t ,msfc, ;

mmstc_t,mbt,mbaoc,mheo,mbte, mbfc, mmonth,

clear
* Initialization of variables
wst=00000000
mseo=0000000
msao~=0000000
m3tc=0000000
msfc=0000000
mst_t=00000000
mseo_t=0000000
msao_t=0000000
nstc_t=0000000
msfc_t=0000000
- mbt=000000000
mbao=00000000
mbeo=00000000
mbtc=00000000
nbfc=00000000
~use budget index budget
‘o top
* calculation of budgets for various heads
do while .not. eof() N
do case

case head=201

mbaozamt

case head=202

nbt=ant

.case head=203
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mbeo=amt
case head=204
mbtc=amt
case head=205
mbfc=ant
endcase
skip
anddo
accept "Enter current month [Jan/93]:" to mmonthl
use tualary index tsal 1d
go top |
x calculation of total salary for teachers
do while .not. eof ()
if month=mmonth
mst=mst+bagic
endif
skip
enddo
use osalary index osal_id
EO top
* calculation of total salary for officers
do while .not. eof()
if mon£h=mmonth 7
do case
cage catcodex-2
msaoﬁmsa0+basic
case catcodez={4
mgao=-msao+hasic
case catcode=3
mseo-mseo+basic
cage catcodez5h

mseo=~mseo+hasic
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andecasa
skip
enddo
use esalary index esal_id
go top
* calculatlion of total salary for employees
do while .not. eof()
if month=mmonth
do caue
case catcode=6
mstc=mstct+basic
case catcode=7
mstc-mstc+basic
case catcode=8§’
mstc=msfc+basic
endcase
endif
akip
enddo
alear
* Report heading
?"' CONSOLIDATED SALARY REPORT FOR THE MONTH ", mmonth
?
?7"HEAD HEAD-NAME BUDGET PAID IN PAID OPTO *
7" THE MONTH THE MONTH™

5
?2"201 Salary of ad .officers"” ,mbao,mwsao,ngao_t
?"202 Salary of teachers ".mbt,mst,mst_t

?7"203 Salary of ed .off icers” ,mbeo,mseo,mseo_t
7”204 Salary of 3rd class ",mbtc,mstc,mstc_t

?7"205 Salary of 4th class “,mbfc,msfc,msfc_t
?
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res="
wait "Obgervation Complete ? [Y):" to res

res-upper (res)

close all

* @op
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* GYSTEM : T M S ; Module : S M

* Program-name : MSS ; for monthly salary statements

public mc,mdc,mmonth

clear
close all
mdc=0
mmonth="
clear

@ 2,2'say "Enter dept-code for salary statements” get mdc PICTURR
99" | '

read

@ 4,2 say "Enter the month-code (Jan/93] :" get mmonth

read

clear

TEXT

Enter your choice: .

. Teachers

. Officers

Salary statement for

1

2

J. Employees

0. Return

ENDTEXT |

mc=1{

@ 14,2 say “"Select:” get mc PICTURE "9"
read

do, case

case mc = 0
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wait
endif

enddo

res=

wait “"Observation complete 7?7 (Y}l " to res

res=zupper (res)
close all
¥ eop

2800 0K KKK OKOK I K K K K 3OK KKK K
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e e

1t ¢nt>6
cnt=0
wait

endif

enddo -

regz=" "

wait “Observation complete ? (Y] “ to res

reszupper(res)

cloge all

¥@op
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* SYSTEM : TM S ; MOdule : S M

* program-name : mSsS0.prg ; program for monthly salary statement

* for officers
clear

set talk off
use osalary.

*~ndc*10000

7" MONTHLY SALARY STATEMENT FOR OFFICERS ( PAYS AND ALLOWANCES )"
) ‘

7" FOR THE MONTH : ", mmonth

" ID-NO BASIC PP MEDICAL DA H.RENT CHARGEA SESSTON"
cnt=0

do while .not,. eof ()

if empid>x .and. empid<= (x+9999) .and. month=mmonth

?
?ewpid,basic,pp,medical,"” “,da,hr," " ,chargea,” " ,6sesa
cntzcnt+l
endif
gkip
if cnt»>6
cnt=0
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endif

skip

if cnt>6
cnt=0
wait

endif

enddo

res=z" "

wait "Observation complete ? (Y] " to res

res:upper(fes)

close all

* eop

250K K A 3 3 K 0K 5 5KOKOK K KK K K 350K 0K KKK K 30K 3K K K K K K 30OKOKIOKROKOK KK XK K

"% SYSTEM : T M S ; MOdule : § M

X program-name : mS3e¢.prg ; program for moﬁthly salary‘sta;ement
¥ for employees

clear

set talk off

use esalary

x=mdc*10000

7 HONTHLY SALARY STATEMENT FOR EMPLOYEES ( PAYSlAND ALLOWANCES )"

?

7" FOR THE MONTH : " ,mmonth

?" ID-NO BASIC PP MEDICAL DA H.RENT CHARGEA SESSION™
cnt=0

do while .not. eof() 7

if empid>x .and. empid<= (x+9999) .and. month=mmonth

.

?empid,basic,pp.medical,” “,da,hr,"” ",chargea,” ",sesa

gnt:cnt+1

gndif 

skip
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clear
return
case mc = 1
clear
do msst.prg
case mc = 2
clear
do msso.prg
case mc = 3
clear
do msse .prg

endcase

X eop
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* SYSTEM : T HS ; MOdule : S M

¥ program-name : msst.prg ; program for monthly salary statement

* for teachers

clear

set talk off

use tsalary

x=ndc*10000 y
?" MONTHLY SALARY STATEMENT FOR TRACHERS ( PAYS AND ALLOWANCES )"
\ :

?" FOR THE MONTH : ", mmonth _

?"1ID-NO  BASIC PP MEDICAL DA H.RENT DEANA HEADA CHARGEA SESSION"
cnt=0 .

do while .not. eof ()

if empid>x .and. empid<= (x+9999) .and. month=zmmonth

?

?empid,basic,pp.medical,"” “,da,hr,"” ",deana," ",heada,"
",chargea,"” ", 6 sesa .

cni=cnt+l
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* DE .PRG ;Program for data entry

* System : I M S ; Module : Sys. Maintenance

* Declaration of variable

public mfnaﬁe‘

clear

close all

2" ' WELCOME TO I M 5: DATA ENTRY *

?

?7"Please enter any one db. file from the list presented below:"

?

7" [For more information, consult with DATABASE DICTIQONARYI"

TIEXT
Bl B2 B3 B4 BS5 Bs B7 B8 B9 B1i0. B11 Bi12
Al A2 A3 A4 AS A6 AT A9 M1 M2  E3. EXP
BUDGET VOUCHER DEXP

ENDTEXT

nfname="

@ 20,2 SAY "Enter file—-namne : " get mfname

READ

use &mfname i Lo open desired database file

set status on

append ; data entry in append mode

* End of program for data entry

0K KK KA KR KKK KK K K K KKK K AOK AHOK A KK K K KKK K K KOK 0K XK K ok ok ok ok ok koK

L] CDB.PRG ;Program for modification of databaée structure
¥ System : I M S ; Module : Sys. Maintenance

* Declaration of variable

public mfname
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clear

close all

A WELCOME TO 1 H S: MODIFICATION OF DATABASE STRUCTURE"™

?

?" Please enter any one db. file from the list presented below:"
?
" [For more information, consult with DATABASE DICTIONARY]"
TEXT

B1 B2 B3 B4 B5 B6 BT B8 B9 B10 Bi1 Bl2
A1 A2 A3 A4 A5 A6 AT A9 M1 M2 E3 EXP

BUDGET VOUCHER DEXP TSALARY ESALARY OSALARY
ENDTEXT

mfname;” "

@ 20,2 SAY "Enter file-name + " get mfname

READ .

use &mpfnamnme . to open desired database file

set status on
modi struc )

* Lnd of program for modif ication of database structure
x CSC.PRG ;Program for change of security number

x System : I M § ; Module : Sys. Maintenance

clear

close all

27" WELCOME TO I M S: SYSTEM MAINTENANCE"
uge pags

odit

index on id to pass

close all
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* INDX.PRG ;Program for indexing data base file
* Gystem : I M 8 ; Module : Sys. Maintenance

* Declaration of variables

public mfname,mfld, tfname

clear

close all

7 7 WELCOME TO I M S: INDEXING OF DATABASE FILE"
?

7" Please enter any one db. file from the list presented below:"

?

7" | For more information, consult with DATABASE DICTIONARY 1"
TEXT

Bl B2 B3 D4 B5 B6 BT B8 B9 B10 Bi1 B12
Al A2 A3 A4 A5 A6 AT A9 M1 M2 E3 EXP

BUDGET VOUCHER DEXP
ENDTEXT
* Initialization of variables
mfname=" " )
nf1d=" - !
tEnamo=" : |
@ 20,2 SAY "Enter file-name : " get mfname
READ

use &mfnamne i to open desired database file

set status on

disp struc i to display structure of db. file
regz"
Hait-“Observation complete 7 [Y} " to res

reszupper (res)
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clear

@ 2.2 say “"Enter target-field name: " get nfld
read |

@ 4,2 say "Enter target-file namo: " get tfname
read

index on &mfld to &tfname

¥ DEDIT.PRG ;Program for dalta edit

X Syatem : I M S ; HModule : Sys. Maintenance

* Declation of variables

public mfname,mfld,mvalue

clear

close éll

2 WELCOME TO I M S5: DATA-EDIT °

?

?" Please enter any one db. file from the list presented below:"
?

" [For mére information, consult with DATABASE DICTIONARY1"
TEXT

Bl B2 B3 B4 B5 B6 B7 B8 B9 Bl0 Bil1 B1z2
Al A2 A3 A4 A5 A6 AT A9 M1 M2 E3 EXP

BUDGET YOUCHER DEXP
ENDTEXT
onf name="
mf 1d=" "
mvalue="
@ 20,2.SAY "Enter file-name : " get mfname
READ
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use &nmfnane ; to opeﬁ selected file
set status on
disp struc i to display structure of the db. File
res= " '
wait "Obaservation complete ? [Y) " to res
res-upper (res)
‘clear
@ 2,2 say "Enter the name of target-field :" get mfld
read
@ 4,2 say "Enter the value of target-field :" get mvalue
read
locate for &mfld=&nvalue
if eof () \
?"No such value of target-field is found ; retry "
wait
return
endif
edit
close all
* eop
* DIR.PRG ; program for daily income report
* SYSTEM : T M S ; Module : I M
set talk off
set status off
clear
* Déclation of variables
public ma21,ma22,m323.ma41,ma42,ma43,ma44,ma45.ma46;
mheadno ,mheadnane , nf lag, mdate |
close all
set PROCEDURE TO PFDIR
MDATE=DATE ()

@ 6,1 say “"Enter Date:" get mdate PICTURE “t!*
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READ

* Initialization of variables

mheadno=000
mheadname= " XXXXXXXXXXXXXXXXXXXX"
nf lag="$"
ma2l=0000000
ma22=0000000
ma23=0000000
wa41=0000000
ma42=0000000
ma413=0000000
ma44=0000000
ma45=0000000
ma46=0000000

close all

@ 15,12 say “Please wait ! processing is going on
do pfdir with ma2l, 21
DO pfdir with ma22,22
Do pfdir with ma23,23
Do pfdir with madil, 41
Do pfdir with ma42,642
Do pfdir with ma43, 43
Do pfdir with ma44,44
do pfdir with ma4d5, 45
do pfdir with mwa46, 46

wait "Output to Printer or Screen {P/S) ?" to mm

mn=upper (mm)

close procedure

set procedure to pfapdir
use dir.

198



delete for flag="g"

pack
if ma21 > 0

do pfapdir with 21,"Tution fee” ,ma21

endif

iff ma22>0

do pfapdir with 22, "Admission fee” ,ma2?2

endif
if ma23>0

do pfapdir
endif
if mad1>0

do pfapdir
endif
if ma42>0

do pfapdir
endif
if ﬁa43>0

do pfapdir
endif
if ma44>0

do pfapdir
endif
if' mad5>0

do pfapdir
endif
if ma46>0

do pfapdir

endif

with

with

with

with

with

with

with

¢lose PROCEDURE

if mp="P"

get print on

23, "Registration fee" ,ma23

41 ,"Examination fee" ,na4l

42, "Mark sheet fee” ,ma4?

43, "Certificate fee” ,ma43

44, "Question fee" , mad4

45, "Paper_sale" ,mad45

46, "Adnission form",ma4s
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? ¢hr(27) + chr(15)
else
if nm <> "g"
?"I11legal entry"”
endif

endif

. clear

? " I M 5: INCOME MANAGEMENT"

? " - DAILY INCOME STATEMMENT*

?

? "FOR THE DATE: ", MDATE

9 “HEAD NO. NAME OF HEAD AMOUNT™
? e o L
Bo top

DO WHILE .NOT. eof ()
?headno, " ",headname," " ,amt
-skip
enddo
if mp="P"
? ¢hr(27) + chr(18)
get print off
endif
res:"‘
?
wait "Observation complete ? (Y] :" to res
reszupper (res)
CLOSE ALL
* End of program for daily income report

*************************************************************

* mir .prg ; program for periodical income report

201



* gystem : I M S ; module : I M

set talk off '

set status off

clear

* Declaration of variables .

public mal2l, ma22,ma23,mad4l,madl,mad3,ma44,mad4d mad6;
mheadno ,mheadname ,mf lag, mmonth,3date,edate

close all

set. PROCEDURE TO PFMIR

sdate=DATE ()

edate=DATE ()

@ 6,1 say “"Enter starting date:" get sdate PICTURE "'

@ 8,1 say "Enter ending date:" get edate PICTURE "!"

READ |

* Initialization of variables

mheadno=000

mheadname= " XXX XX XX XXXXXXXXX"

mf lag="§"

maz2l=0000000

ma22=0000000

na23=0000000

ma41=0000000

ma42=0000000

ma43=0000000

ma44=0000000

ma45=0000000

ma 46=0000000

close all

@ 13,12 say "Please wait ! proceusing is éoing on.........

do pfmir with ma21,21

DO pfmir with ma22,22

Do pfmir.with ma23,23
0%



Do pfmir with ma4l, 41
Do pfmir with wa4d2,42
Do pfmir with ma43, 43
Do pfmir with ma44, 44
Do pfmir with ma45, 45
Do pfmir with ma46, 46
wait "Output to Printer or Screen [P/S] ?" to
mm=upper (mm ) |
close procedure
set procedure to pfapdir
use dir
delete for flag="$"
pack
if ma21 > 0
do pfapdir with 21,"tution fee” ,ma21
endif
if ma22>0
do pfapdir with 22,"admission fee" K ma22
endif |
if ma23>0
do pfapdir with 23,"registration fee" ,ma?23
endif
if mé41>0
do pfapdir with 41,"examination fee",ma4l
endif
if mad2>0
dd pfapdir with 42, "mark sheet fee" ,mad2
endif
if mad3>0
do pfapdir with 43, "certificate fee",ma43
endif

if ma44>0
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do pfapdir with 44,"question fee”,mad4
endif
if ma45>0

do pfapdir with 45, "paper_sale",mad5
endif
if mad6>0

do pfapdir with 46, "admission form",ma46
endif |
close PROCEDURE
if mp="P"

get print on

? chr(27) + chr(15)
else

if om £ > "S"

.?"Illegal entry"

end id
endif
clear _
2 I M S: INCOME MANAGEMENT OF B U E T DHAKA"
?

? " _ PERIODICAL INCOME STATEMENT“

? "FOR THE PERIOD: " ,sdate,” TO “,edate

7 "HEAD NO. NAME OF HEAD 'AHOUNT"
? B et
Eo top

DO WHILE .NOT. eof ()
?headno, " " . headname, " " ,amt
gkip

enddo
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?
res=" "
wait "Observation complete ? [Y):" to res
resc-upper (res)
CLOSE ALL
* End of program for periodical income report
AR AORIAKAK IR KA KKK AR KA AR KA KKK KKK KA K KA KA KK KKK Aok K K
PROCEDURE PFAPDIR
PARAMETERS HNO, HNA 6 AM
nheadno=HNO
mheadname=HNA
nf lag="8%"
append blank
replace headno with mheadno
replace headname with mheadname
replace amt with AM
replace flag with mflag
return
A AN KRR A K OK K K K KK KKK K K 5K K 3K oK 3K 3K KKK oK KoK 3 oK K KoK oK
procedqre rfmir
parameters X,N
use voucher
index on headno to voucher
go top
do while .not. eof ()
if date(:edate'.and. date>=sdate .and. headno=N
X=Xtamt,
endif
skip
enddo
close all

erase voucher .ndx
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PROCEDORE PFDIR
PARAMETER X,N
use voucher
index on headno to voucher .ndx
go top
do while .not. eof ()
if date = wdate .and. headno=N
X=X+ ant
e lse
endif
skip
enddo
close all
erase voucher;ndx
return
procedure pfrnir
PARAMETERS X,N
use voucher
index on headno to voucher
go top . -
do while .not. eof()
- if date >= sdate .and. date <= edate .and. headno = N
| X = X+ ant
endif
skip
enddo
close all
erase voucher .ndx
return

3 3 A A 6K R KR K kK 36 36 3K K 50K OK 3K 38k 3K 0K 800 8 3K K 3K 3 3 K Kk 3K 3 K ok K oK
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procedure pfapdir

PARAMETERS HNO, HNA, AM

nheadno=IINO

mheadname=HNA

onf lag = “g"

append blank

replace headno with rheadno

replace headname with mheadname

replace amt with AM

return

* End of procedure file for income management

K KKK KK K AR KK KKK K KK KK K KK K K KK KKK K K K 50K K K ok K oK oK XK oK oK K ok ok Kk K

* HER.PRG ; Program for Headwise Expenditure Report

¥ System: I M S; Module: NSHM

set talk off

clear

* Declaration of variables

public ma401)ma402,ma403,ma404,ma405,ma411,ma412,ma413,ma423.;
ma424,mad25, mheadno,mheadname , mf lag, mmonth

close éll

set prbcedure to pfnshm

mmonth=" xxxxxx"

@ 2,5 say "Please enter month-code:{Jan/93] " get mmonth

read

mheadno=0

 mheadname=" XXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXAXKKXXK"
1240100000000
ma 402200000000
ma403=00000000
ma404=00000000
mad05=00000000

ma411=00000000
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mad12=00000000
ma413=00000000
mad423=00000000
mad424=00000000
ma425=00000000
@ 13,12 say “Please wait !

.do
do
do
do
do
do
do
do
do
do
do

wait "Output to the Printer or Screen {P/S]

pfher
pfher
pfher
pfher
pfher
pfher
pfher
pfher
pfher
pfher
pfher

with
with
with
with
with
with
with
with
with
with
with

mu=upper (mm)
use her .dbf
delete for flag="g"

pack
if mad01>0

do pfapher with 401, "Municipal tax" ,mad01

endif

if mad402>0

do pfapher with 402, "WASA-tax" ,mad02

endif

if ma403>0

~do pfapher with 403,

endif

if mad04>0

ma401,401
mad02, 402
mad403,402
mad04,404
mwa405, 405
ma4ll, 411
ma4l2, 412
ma413,413
ma423,423
mad24,424
mad25, 425

processing is going on

"Electricity cost” ,mad403

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

7" to mm



|

do pfapher

endif

if mad05>0
do pfapher

endif

if ma41150
do pfapher

endif

if ma412>0
do pfapher

endif

if wad413>0
do pfapher

endif

if ma423>0
do pfapher

endif

if mad424>0.
do pfapher

endif

if ma425>0
do pfapher

endif

Rith

with

Rith

with

Hith

Hith

with

with

close procedure

if mm="pP"

set print on

? chr(27) + chr(15)

else

if mm¢<> “S*"

404, "Gas cost",ma404

405, "Development tax", 405

431, "Fuel cost", 411t

412, "Repair & ma?ntenance“,412

413, “Purchase of transport™, 413
423, "Repair of officevméchines";423

424, "Maintenance of computers"™, 424

425, “"Purchase of office-machines”, 425

?"Illegal entry"

endif

endif
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Qv I S : NON-SALARY HEADS MANAGEMENTS®

. i

7" Monthly Headwise Expenditure Statement"

?

?7 " For the month :", mmonth

?

? "Head No. Name of Head Amount"”
? ____________________________ e !I
go top

do while .not. eof()
?headno, " * . headname, "
skip |

enddo

wait. "Observation complete 7 [Y] :"
res=zupper (res)
if mm="p*

? ¢hr(27) + chr(18)

sel print off
endif
close all
A HKCHOK IR KK KK K KKK I K KK K KKK K K 33K o 3K K 3K K 3K 3K 3K 3K K 3K K KKK KK K K oK
* DER.PRG ; Program for department-wise Expenditure Report |
* System: 1 M S; Module: NSHM '
set talk off
clearl
public ma306,mal07,ma308,mal309,ma310,mad53, mad54, ma4b5, ;

ma456,ma458 , mheadno, mheadname , nf laj, mmonth .

close all

set procedure to pfnshm
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mmonth=" xxxxxx"

@ 2,5 say "Please enter month-code: {Jan /93]

read

mheadno=0

" Bet mmonth

mheadname:“xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx"

ma306=00000000
ma307=00000000
ma308=00000000

a 30900000000

a310=00000000
ma453=00000000
ma454=00000000
wa455=00000000
ma456=00000000
na458=00000000

@ 13,12 say "Please wait ! Processing is going on

do
do
do
do
do
do
do
do
do

- do

pfher with ma306, 306
pfher with wa307,307

pfher
pther
pfher
pther
pfher
pfher
pfher
pfher

with
with
with
with
with
with
with
with

ma303,308
ma309, 309
ma3l0, 310
madb3, 453
madb4,454
ma4b5, 455
mad4b6,456
ma458, 458

............

wait "Output to the Printer or Screen (P/ST1 2" to mn

mm=upper (mm)

use her .dbt

delete for flag="%"

pack
if ma306>0
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do pfapher

endif

if ma307>0
do pfapher

endif

if mal08>0
do‘pfapher

endif

if ma309>0
do pfapher

endif

if ma310>0
do pfapher

endif

if ma453>0
do pfapher

endif

if mé454>0
do pfapher

endif

if mad5H5>0
do pfapher

endif

if wad56>0
do pfapher

endif

if mad58>0
do pfapher

endif

Wwith

with

with

with

with

qith

With

with

with

With

close procedure

if mm= P

gset print on

306,"Entertainment",maSOB

307, "Travel allounce",ma307

308, "Telephone cdst",ma308

309, “Newspapers & Journals” ,ma309

310,"Miscellaneous",310

453.“Study—tour/Training“,453

4154, "liducational instruments", 454
455:"Student'5 projects™ 455
456,"Seminar/Conferencr/Deligation",456

458,"Post graduate research", 458
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? ¢hr(27) + chr(15)
alse
if mm¢> "S”

?"Illegal entry”

end if
endif
clear :
o I M S : NON-SALARY HEADS MANAGEMENTS™
?
7" Monthly Depertment-wise Expenditure Statement®

?

? " For the Month :",mmonth

?

? "Head No. Name of Head

? B e e e e o e e o e v e — — s o —
use her
go top

do while .ﬁot. eof ()

?headno, " ", headnane, “ " ,amt

skip

enddo

reg="

?

wait "Observation complete ? [Y] :"

res=upper (res)

if mm="P"
? chr(27) + chr(18)
set print off

endif

close all

Amount”

E 2233382333333 3333333323523233330 33282323230 233223232223 33388382
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procedure pfher
paramecters X. N
erase exp.ndx
use éxp.dbf
iﬂdex on headno to exp.ndx
go top
do while .not. eof()
if month=mmonth .and. headno=N
i=X+amt
endif
skip
enddo
close all’
return
oK 2K ok K K OK K KK KK KKK KRR K KR KR K
procedure pfapher
parameters_HHO.HNA,AH

mheadno=HNO

. mheadname=HNA

nf lag="5"

append blank

replace headno with -mheadno, headnane with mheadname
replace amt with AM, flag with'mflag

return

* eop
*******************************#***#*****************
x SYSTEM : I M S ; Module * NSHM

* Program—-nane : MAS .PRG ; for monthly ad justment statement
set talk off

set status off

set gafe off

¢lear
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public mmonth,sdate,edate
close all
mponth=" -

@ 6,1 say "Enter Month-code[Jan/937): " getrmmonth
READ

use month index month

locate for mcode = “&mmonth"

if eof ()

?"Illegal entry ; retry"

wait

return -
endif
sdate=DATE ()
edate=DATE ()
sdate=d1
edate=d2
gelect a
‘use refund

index on hno to refund
select b
use head

index on hno to head
select a
mm=" " :
Join with b to zz for hno = b->hno fields hno ,date, hname ,ant
wait "Output to the printer or screen [P/S]1 2" to mm
mm=upper (mm) |
if mm="p"

set print on
? chr(27) + chr(15)

endif

uje zza
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clear

2"BANGLADESH UNIVERSITY OF ENGG. AND TECHNOLOGY, DHAKA™

?

2"MONTHLY ADJUSTMENT STATEMENT FOR THE MONTH : " ,mmonth

?
?"Head-no Head-name
cnt=0

g0 tép
do while

.not. eof ()

if date > sdate .and.

?
cntzcnttl
? HNO,™ " ,hnane ,” ", ant
endif
gkip
if cnt>7
cnt=0
wait
endif
enddo
if mm="P"
? ¢hr(27) + chr(18)
set print off
clae
if mm <> "8
?2"Illegal entry”
endif
endif
_ res="
?
wait "Observation complete ? [Y]
reszupper (res)

CLOSE ALL
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