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CHAPTER _ONE

INTRODUCTION

1.1 POSER OF THE PROBLEM - COMPUTERIZATION 1IN EDUCATIONAL
ADMINISTRATION

The academic planning and execution of new ideas in educational
systems poses unusual problems of information organization and

managemenlt and academic monitoring for systems success. If the '
design of an educalional system itself is constantly in the
making, the designers cannol offer apriori complete systems

model. They can only choose as much innovation as is acceptable
by the system in the named operalors of the system, create a
network and make a beginning. In such an adaptive design there is
a continuous requirement of feed-back, not only +from the
engineering design point of view but also from the educationist's

point of view, and from the impressionist’'s point of human

beings.

For such a dynamic, innovative and complex educational
system, the system’'s failure or success'will totally depend wupon
the flaw-less and timely execution of the decisions and
completion of procedures. This can be only achieved by using
computers for information organization, processing .and systems

monitering.

The computerization for a system that is in the making has
the advantage to begin with a completely new design and let the
technique take over, but at the same time, computer system®s men
have to wait upon the designers of educational system to proceed.
It may be argued thal computerization of an existing, well-
established and tested, on—goiﬁg system is much easier than to
start from scratch for a new system, bul this is true only if the
system's model is well defined and static. When the system itself
is in the making, one has no choice but to follow the design.
Many a times the available hardware resources and software tools

pose heavy restrictions on the computer system’'s men to implement



the designer's ideas. In such situations the computer system®s
men have to enlighten the designers on computers and their

capabilities, as most often the designers are nol necessarily
riterate on computers and have to suggest 1Llo the designers’
alternatives possible. The very nature of the adaptive system
provides the flexibilily lo the designer lo altler the design in-—

order to cater for resource's limitations.

The dynamic and innovative nature of the educational system
would demand from the computer based information system to
provide for circumstances that may fortuitously intervene and

force periodic pauses lo réview and redesign the computer file.
Therefore, unless lhe computer system's men and the educational
system designers and implementors work hand—in-hand, the
educational system thalt continuously wants to ameliorate and

grow, cannol be a success.

It 1is the interface belween the educational planners, the
designers, the implementaors and the cdmputer technologists that
would lead to define broad boundaries of the system. It would be
perceived, Ulherefore, that an innovative educalional wunfolding
also demands an innovative and open—ended software response and
subport and waiting for it. '

This is a report of the background, delineation of a
particular thread of educational system for which software design
and development were ultimalely derived for the furtherance of
the educational task. The objective is to design a computerized
integrated information system based on institutional academic and
other related information needs, which maximizes the reliability,
accuracy, consistency, and timeliness of information. Such a
broad-based informalion system combined with on-line capability
will not only increase the integrily and utility of information
but will alse provide for quick, efficient and personalized

service to both management and clientele.



1.2 THE BITS EXAMPLE

The success story of a novel educational system backed by an ali-
out computerization of academic records and monitoring processes
at Birla Institute of Technology and Science, Pilani (BITS) is
the live and vibrant example of this. Witlh the inception in 1964,
B1TS «chose to adopl an educational system that continuously

discovers new techniques of aclion by assimilating new concepts

and situations.

It has been already stated that the educational design was
not static. Similarly, the rules of operation have been developed
with the passage of lime. For the purpose of this Thesis, the
most complex, the current, will be picked up as an example. The
less complex system will be separately described when the
contrast is to be emphasized. Similarly, the future projection

would be described and demand delineated.

The growth of computerization in organization, monitoring

and processing of academic information is highlighted in the next

section.
1.2.1 Computerization at BITS

BITS adopted a basic structure of semester system wilh internal,
continuous evaluation, coursewise teaching, evaluation and
progress instead of a conventibnal "yearly system'" with class or
branch-wise teaching and evaluation and year-wise progress. The
scenario of studenls® academic records processing in the
beginning years of BITS was not encouraging because first, the
manual system'was not geared-up to cope with all these structural
changes and, second, the tasks grew enormously in size and
complexity such thal humanly it became impossible to manage them

flawlessly, reliably and timely, even with a large manpower.

The planners and visiona}ies of BITS educational system
visualized the need and importance of computers in adminis-—

tration in the early years of its formation. In “A Forward Plan



of The Institute" U[C1] they wrote under “A View on_ Academic

Administration':

“"The Institule computer must be fully used in order

to modernize many administrative procedures . . .

The first successful use of computer was made in 19270-71 1to
perform the critical, confidential and tedious task of
preparation of semester resulls and to print grade sheets for all
students. In the conventional set—up of ‘Examination Cell®' wunder
the registrar®s office, with'huge clerical force, this task alone
used to take almost one man-year and there was always accumulated

backlog. With computer il was done in a matter of days and

withoul any errors.

This success added a new dimension to the utilization of the
computers at BITS. Today, nol only all tasks pertaining to educa-
tional administration have been computefized but use of computers
has seeped into all walks of life at BITS and computers provide

full decision support and processing for all housekeeping acti-

vities required by a universitly administration, C73, 621, C&33.

The beginning made in 1970-71 was single in 1ls kind. Even
today, no documented records are available on use of computers in
educational administration and monitoring of such a kind. The
first national orientation—cum—appreciatlion program for
educational administrators on “"Computers in Educational
Administration and Managemeni" was organized by Association of
Indian Universities (AIU) in 1989 [21]1. Even to-date, therefore,
the use of computlers in organization and monitoring of academic

records for educalional administration remains unique for which

no parallel exists.

1.2.2 Growth in Computerization of Students®' Records at BITS - A

Historical Prospective

The use of compulers in educational adminisiration was sel in

motion in response to educational, administrative and

intellectual challenges. Today, it has become a tool for



educational reforms, reliable management of 1i1nformalion and

meeting deadlines (ltimeliness).

The growth of computlerization is summarized in terms of the
following land-marks where the information base and associated
software, as well as the operations and operaling environments,
have gone through major reviews and redesigns. These were
prompted by hardware changes, ever increasing ambitlions of the
educational system and ils administrators and changes in the
rules governing lhe operations. A chronology of educational

reforms and ils i1mpacl on computerization progress is presented

in Figure 1.1, in detail.

Phase 1 — The Nascenl System

The computer’s task was to take massive data of coursewise
grades, compute CGPA and prinl enough copies of student wise

grade sheets with CGPA, on a semester by semesler basis.

The IBM-1130 configuration had only 1 Mb (Mega—-byte)
secondary storage (one disk drive) capacily lhal provided space
for only 2050 students® information for a semesler. The computler

software persons were self—-taught wilh no external guidance or

previous experience of this kind.

Phase 11 — Augmentation of IBM-1130

The experience gained and the pressing educational systems'
and itls administrator's demands lead to enhancement of IBM—-1130
configuration with an additional two-disk drive in 1973-74,
thereby providing 3 Mb on~-line secondary storage capacity.

The work on organizing the academic performance records of

all students for their entire stay was started witlh the
feasibility study carried oult by Sethi [£673. The soflware
development and testing was done and finally the system was

implemented by Gupta C301 in 1979-80. It was called a "Three-Disc
Model” as all the three drives were simultaneously wused. The

change was clubbed together wilh major changes brought in the



Milestones of Educational Reforms

#BI1S Formed and ndogted;
-Semester System, Continuous Internal Evalua-
tion, Coursewise Passing, Grading System
*4cademic Regulation Implemented
#Semester Registration Introduced

#Qualitative Letter Grading Introduced
*gggagc:dlgganding Admissions Introduced

#Flexibilities of Transfer, Marginal Deficiency
Admissions

#fdmissions in llnd Semester, Unassigned
#Coursewise Time-Table Introduced

®#Practice School Programme for First Degree
Introduced

#Hew grade to replace old in CGPA

i ions Amended _
*598992}§d§e3§3?§§%2d and 'E' grade introduced

- i ncelling Board (ACB) constituted
—8;%?3:;? ggge Elect?ve Introduced
#functional Rpproach to Educational

inistration Integrating Academic and
ggnggggtratiue Respgnsibi?ities at all levels

#Dual degree oferred as a special dispensation

#Returt to Assigned Admissions

%Changes in Semesterwise Patterns due to 18+2
System of School Education

#Four year integrated prograrwmes

#New discipline in Group ¢ programme

*New Courses

*M.Phil (Applied) Introduced

#Ph.D. Aspirants Scheme
#Distance Learning Programmes Started

*ComHuter fssisted Housekeeping Umt Created
#BS/NS degrees revived .
¥Programmes in collaboration with CSIR,

NPL, HRF, etc. Started

Figure 1.1 - Chronology of Educational

1964

1968
1969
1970

1971
1972
1973
1974

1975

1976

1978
1979

1984
1982

1983

Milestones of Computerization

#[BN-1130 Computer Commissioned

*Computerization of Student’s Result at the
End of Semester - First Success
- GGPA Computation o
- Grade Card Preperation and Printing

#Admissions Process Computerized on I1BH-1138

®Computerized fillotment of Random Token Numbers
for Registration
#]BN-1130 Enhanced

s#Enhancement of Students’ Records Software
continued

*Conguter help in Registration Process:
-Stubs replaced with Pre-Punched Cards
-Section/Course Lists, Partial Dean’s List,
List of Not Registered Students,Examination
Committee Output, Hostel Lists etc.
*#Computer Aid in Time-Table

#Student’ s Academic Records Software using all
three disks implemented grovxding access to
entire academic record of all the students,
not Just for one semester

#Admissions Software for Assigned Rdmission

*#"Three-Disk” Nodel Student’s Records Sof tware
Successfully Tested and made operational
#PS [I Profiles Computerized

sHork Started on the Software for Student’s
Academic Performance Nonitoring

#Sof tware for PS 1 and PS 11 Allotment and
Analysis developed

*0verall Computerization Task Started
-5taff Data Base for Administrative Monitoring
.-Payrolls and Budget Preperations

*¥"Three-Disk™ Model Enhanced for:
~increased number of on-rolls students
-semesterwise program chart for all students

and Update Sheets

¥Hork began on Registration and Time-Table

Validations through computer

#*Pay Rolls and Budget P tions Comput
#Hess Bills and Stgdentggpsggoﬁggg omputerized
Computerization work started

#Students Academic records loaded on HP-1888 and
sof tware development started afresh in the new
environment due to non-availability of IBH-1130

#HP-1000 enhanced

*Students Academic, Personal, and Financial
records fully computerized

*#Students’ Railway Concessions Computerized

*#Students Academic Information Processing
networked to provide complete monitoring from
Admissions to Graduation

*Transcript Computerized
#Provisional Certificate Computerised

Reforms and Growth of Computerization at BITS.



academic structure and rules governing the operations i1n 19279 and

administrative restructuring done in 1976.

Meanwhile, in the semester based processing system,
developments and advancements continued. Printing grade sheets
with studenls and parenl’s address for mailing conveniences using
a window envelop, keypunching registration data and getting it
verified before loading grades, providing coursewise course lists
and grade lists to the faculty, using coursewise pre—punched (by
computer) cards for keypunching grades, double keypunching and
machine matching and verification of grades and other data to
substitute for manual verification and generate clean data for
processing in 1the shortest time, etlc. were some of the
significanl developmenls. Reporls in addilion to one's mentioned
above, like coursewise registration totals, address ‘list, hostel
wise lists, elc. were also continuously added for the convenience

of the adminislrators.

The computer file and the soflware always kept pace with
ever changing, innovative educational system and increasing
students”® population. The new system was capable of handling

information of 2544 students for their entire stay at the

Institute.

Phase 111 - Enhancement of Three-Disk Model
Need to augment the capabilities of the three-disk model was
continuously felt so as to:
(a) allow for increased students strength,
(b) store program chart {for all students and update the same at
the end of each semester, and
(c) perform various kinds of eligibility and validation checks

built around the program charts.

This extension lead to a "Four-disk" model and restructuring
of database files. Consequently the software had to change. This
became operational for the minimal tasks of “three—-disk' model

during 1983-84. The packages for the validations and eligibility



checks, time-table checks, etc. were in the process of being

developed, lested and implemented.

Phase IV - Machine Change

In late 1984, IBM-1130 came to a grinding halt due to non-
availability of spares. The problem was that a 1living system
cannol be frozen for even a second. Thus, the information on IBM-
1130 had to be transferred to HP-1000, the only alternate
computer available on the spol, in a metaphor of transferring a
passenger from one running train to another running train. The
handicap was that there was no immediate possibility of a
hardware link between the two machines. The man-machine ingenuity
used to achieve this transfer in a short time of 15 days is
detailed 1n Mathur & Mittal L[47]. The software tools and file
handling systems on the two machines were also incompatible.
Thus, the files underwenl a redesign while the software was
developed denovo. The software development, testing and
implementation process was running side-by—-side to keep pace with

the progressing semester while clearing the accumulated backlog.’

The processing on IBM-1130 was completely batch oriented.
Data and commands were input to compuler via keypunched cards,
the amount of editing was minimal, cross checking of data across
different input was not easy, and manual verification of
keypunched data was carried oul. There was a large time lag
bethen the time data firslt entered the system and the time it

ultimately became clean for processing.

The HP-1000 brought a sea change in the information

processing environment. There were no keypunches, keypunched

and card readers. The communication between the operator

cards
‘and the computer 1s through the keyboard and Lhe terminal. The
operator is able lo see whatever is keyboarded; data or commands,

and read the computers responses and error messages.on lhe screen

in front of him. The processing is no mere a batch operation and

more thar one user is able to use the computer simultaneously

without interfering with others work. Rubin [63] gives standards

for romparison of batch and on-line systems while a «critical



analysis of lhe students® records processing on two machines was

done by Mathur C4837.

In addition HP-1000's available configuration offered muckh
more capacily in lerms of memory, primary as well as secondary,
speed of processing, multiple users - uptlo eight, and time shared
processing as compared lo IBM-1130. The only resource in which
HP-1000 lacked IBM-1130 was the slow, only 300 cps, printer as
compared lo 400 lpm printer with IBM-1130. Soon, need was felt to

enhance the capabilities of HP-1000 in terms of faster printer

and other resources.

Phase V - The Present — The Most Complex

Studenls® records processing was done on IBM-1130 for more
than 14 years and had to be transferred to HP-1000 due to non-—
availability of IBM-1130. The users, operators, and
administrators obviously had doubts about the capabilities of HP-
1000, and about the security of academic records on it and
reliability of ils operations. With the processing of academic
records for two semesters and through thorough verifications and
re—verifications, all doubtls were removed and simultaneously it
was visualized that HP-1000 can offer betler services, faster
processing, higher reliabilily, greater ease of operations and

greater security for maintaining, organizing and processing of
students academic records. Administrators and computler systems
men started lenging for exploiting the full potential of computer
for academic records processing and achieving the most complex in
terms of providing information and decision support faor academic
monitoring of students® throughout their stay at BITS. It was at

this stage the work of this Thesis began.

This dissertalion is a  record of the design preacess,
difficulties faced and the solutions achieved, to implement a
computerized academic information processing and monitoring

system for a universily environment with BITS as an example.

For the purpose of tlhis Thesis, the computerized academic

information processing and monitoring system will be called



"Students Academic Information Processing System (SAIPS)." In the
Thesis focus is made on the design, development and operation of

whatever system 1is proposed and this is more important, the
various 1innovative solutions evolved, applied and adopted to
overcome the resource limitations for completion of various
fragments of operation. It 1s not for this Thesis to dwell on the
meritl or otherwise of the educational system. It would be
eslablished that withoul this nexus, the new educational system
would not have succeeded. The Thesis proposes to highlight the
importance of innovative ways of handling information, minimizing
data entry problems, establishing a correct network for
information supply and updatiﬁg, and finally, present the
information to the decision makers in time to act upon. Thesis
will establish how this factor became crucial for the educational

system Just as information factor is «crucial te any modern

system.

At BITS the students® academic informalion processing system
has grown into a fully integrated network providing information
and decision support for monitoring the students from the day of

admission to the day of their delivery as graduates and award of

diploma to them.

1.3 THE STUDENTS ACADEMIC INFORMATION PROCESSING SYSTEM (SAIPS)

The Studentls® Academic Informalion Processing System (SAIPS)
for organization and computerization of students"® academic
records for educational administration, management and academic
monitoring 1is a management information system that performs
processing for all applications, provides information for
decision support system and acts under the educational structure
and the defined rules governing the operations. Figure 1.2 gives
. a model that depicts the over-all organization, objective and

of the SAIPS and the information flow in the overall

major evenls in lhe educational "monitoring along

operation

context. The
with key decision steps, as spell oult by the educational

structure and rules governing lhe operation, from the admission

to graduation is detailed 1in Figure 1.3. This Figure also
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highliyghtls the vyilit and Lhe acycilc nature of the frrocessing

and monitoring that need be performed.

The SAIPS has been builll 1n response Lo the needs of the
educational system, the administrators, the implementors, and the
rules of operation for providing accurate, reliable timely,
meaningful 1nformation while maintaining the confidentiality and
securily, in order to plan, analyze, control and monitor

students' academic performances and records.

The SAIPS provides information to various counters following
the well defined principle of 5 W's and 1 H, that is:

# What information 1s needed?

# When 1s 1l needed?

# Who needs 117

# Where is il needed?

# Why 1is il needed?

# How much does 1l cosl?

In order to arrive at an answer Lo these questians, the
administrative structure and hierarchy of the organization must
be fully understood. Figure 1.4 gives the current administrative

structure of BITS which has functionally molivated divisions,

service oriented units and discipline oriented peer groups. Block
diagram in Figure 1.5 shows lhe various counlters served by the
timely information from SAIPS and who update the information in

SAIPS, for the BITS example.

1.4 OVERVIEW OF CHAPTERS

This dissertation examines various aspecls of academic
information, from source tlo preparation and processing for
in the very human enterprise of education. AN

institution®’s (The BITS) approach to academic

utilization

educational
information processing for educational administration, management

and monitoring, 1is wused as the example for designing the

computerized system. The gist of Chaplers of this Thesis is given

in the following paragraphs. The Thesis is divided 1into seven
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Chapters and two Appendices. Figure 1.6 gives the overall

organization of this dissertation.

Chapter Two briefly describes the prime characteristics of
the BITS educational system, its administration and monitoring
procedures and highlights the role played by the computerization
and the computer system's men in the system’'s success. The
computerized monitoring and administration of academic records of
students’ from admissions to graduation is explained there. The
chronology of processes carried out and parallel processing
situations are described in the chapter, highlighting the
criticallity of each process and its repurcursions on entire

system are also discussed.

The ilemization of a variety of needs at a variety of levels
is the first task in the software design and software tasks
allocation to develop design specifications for the software. The
establishment of software design specifications for the SAIPS is
discussed in Chapter Three. The details of the software

modularily and architeclure are also described there.

Identifying the information needed to support the system's

requirements and meel the software specifications of the

identified software tasks is done next. The design of the
information content and data systems to fulfill the system's

requirements is presented in Chapler Four. The details of file
structures designed and developed to support the long—réngé plan

of information needs is also discussed.

Chapter Five deals with the design aspects and design
details of the information collection and entry software 1to
achieve the error—free, fast and reliable input. It also
highlights the verification methods adopted and possible to meet
the «criticallity of 1the requirements 1like accurate records,
consistent information in all files, etc.

Details of algorithms and data structures used in the SAIPS
for maintaining the information base and carrying out processing

and retrieval of information tasks is presented in Chapter Six.
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Soflware design for the screen formatls, proforma for 1information
collection, 1inpul or updale of same and formats of the reportls

required for academic monitoring 1is also described in the

Chapter.

Chapter Seven dwells on the possibilities of enhancements
and further research in the academic monitoring of students’
academic information in order lo improve the system performance
and provide for more features. It also summarizes the process 1lo
be used for implementing a computerized system for educational
administration, academic wmonitoring and management in an
educational institution. Description of variety of other tasks
that give service to clientele in an educational institution, can
be undertaken in a similar manner, where computerized systems can

be developed for helping the administrator, is also given.

1.5 SUMMARY

In a dynamic, innovative and complex educational system, the
system's failure or success will totally depend upon the flaw-
less and timely execution of the decisions and completion of
procedures. This can only be achieved by using computers for
information organization, processing and systems monitoring.

At BITS use of computers, in performing tasks of educational
administration, began way back in 1970-71 and, today, it has

become a tool for educational reforms, reliable management of

information and meeting deadlines.

This dissertation 1is a record of the design process,
difficulties faced and the solutions achieved, to implement a
computerized academic information processing and monitoring
system for a universitly environment with BITS as an example.

17



CHAPTER TWO

BITS EDUCATIONAL SYSTEM — THE NEED FOR COMPUTERIZATION
== TUR_GUNMPUIERIZATION

2.1 INTRODUCTION

BITS was formed in 1964 with an unusual combination of factaors.
Three traditional collages of (i) Arts, (ii) Science, Commerce
and Pharmacy, and (iii) Engineering, affiliated to a large,
conventional state university, were amalgamated and carried
forward as the foundation for a modern university. Expertise and
collaborative inpul from Ford Foundation and Massachusetts
Institute of Technology (MIT) was injected in terms of funding
and educational consultancy. A plethora of degrees, programs,
marginally different courses, a traditional approach in curricula

and examinations were its endowments.

Thus, the very beginning had to contend with what was tarust
on the new system and whal was possible. The input of American
concept of education and strong urge to modernize propelled the

Senate, the apex educational body of the Institute, to adopt

"Semester System” and "Continuous Internal Evaluation System"
right from the beginning. These were epoch making decisions of a

nascent senate. Simultaneously, a letter grading system was

iﬁtroduced where marks were converted to letter grades based on a

mechanical formula.

Since then, many other educational reforms have been
introduced. Modular courses, commonalty of courses across tLhe
discipline—bound students, a certain degree of flexibility in
admissions, programs and courses, and many other unusual refoims,

not tried before by any Indian University, were introduced and

have been perfected.

The peculiar legacy, lhe resource crunch, the passion to

modernize and the dominant consensus of the facully propelled the

Institute to choose the most difficult task of building an

educational system thal conltinuously discovers new techniques of



aclion by assimilating new <concepls and si1tuations while

simultaneously maintaining fidelily with the sirength of the

past.

In this chapter, first the educational system and its
characteristaics are described in order 1to establish the
specificalions for computlerization of the management and
monitoring process. Then the role of computerization in

organizing, maintaining and processing of academic records for

successfully ploughing through the system is described.

2.2 FEATURES OF BITS EDUCATIONAL SYSTEM

The structure of programs at BITS is based on the semester
system, internal evaluation, course by course passing and letter
grading adopled at its incepltion. The structure offers remarkable
academic flexibilities and simultaneously provides strict and
precise monitoring for each student. It also takes care of

overall national and social needs and provides for the linkages

with the professional world through Practice School Program.

2.2.1 The Semester System

The academic year at BITS is divided into two semesters, each of
approximately eighteen weeks duration and a summer term of eight
weeks duration. A semester is the period of main activity while
summer term is used for reslricted course offerings for critical

needs and for Practice School. The educational activity is

quantaised in terms of a semester/term. The end of a
semester/lerm is for consolidating, monitoring, reviewing,
planning and marks lhe beginning of the work for next

semester/term.

" The academic program for a degree is thus segmented into
semesters (and summer terms, where necessary), each containing a
prescribed set of courses. The lask of educational administration

is, therefore, cyclic 1n nature as explained in Figure 1.3,

Chapler One.
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2.2.2 Internal Evaluation on Continuous Basis

The performance and progress of a student in a course is
continuously measured from the beginning of the course in terms
of periodic leslts, quizzes, assignmenls, laboratory work,
projects, seminars elc. and a comprehensive examination at the
end of the semester. The enlire evaluation is responsibility of
the faculty who directly teach the course. The system's

credibility and reliabilily is ensured by various internal checks

and by making the system sufficienlly open.

2.2.3 Course by Course Progress

The studenl is required lo clear the courses prescribed for the
degree program on an individual basis and their sum total
contributes to the degree eligibilily requirements, subjected to
certain prerequisite requirements for individual or set of

courses. The studenl's progress is, therefore, not dependent on

semester-wise or year—wise passing.

2.2.4 Educational Structure

The structure for higher education is modularized in to three
tiers with integrated first degree programs at the foundation,
followed by one/two year higher degree programs in the middle aﬁd
the doctoral programs at the top. The structure provides for
campus—based and off-campus—based degree programs, and formal
(classroom system) and Non-Fermal (Person Centeréd Distance
Education System) at different tiers. Figure 2.1 illustrates the

three—tiers of current educational structure at BITS.

2.2.5 The Practice School

The educational stlructure provides for various kinds af
university—industry ljnkages as evident from Figure 2.1. Practice
School courses at the first degree level provide an option to the
students to practice in_the real world and involves them in
solving real l1ife problems before graduation, and bridges the gap
between the professional world and academic world. These courses

are run at designated stalions, known as PS Stations, where the
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classrooms are replicated and entire evaluation 15 done by RITS

facully residentl at the stations.

Every single degree student at the first degree level has
the option to choose or withdraw from PS stream. The first
component of the Practice School program, Practice School I, 1s
of approximalely two months duration and is conducted during a
summer term, while the other component, Practice School 11, is of
approximately six months duration and is conducted thfoughout the
year. Studenls have the option to choose either first semestler or

second semester for lhe same.

Those single degree students, who do not choose PS opltion,

are required 1o take Thesis and Seminar (TS) courses in their

final semester.

2.3 ACADEMIC MONITORING SYSTEM

The 1innovative, open and flexible educational system will
invariably fail in the absence of meticulous, stringent and fool-
monitoring system. The academic monitoring system at BITS

monitoring at various levels beginning with the

proof
provides this
monitoring of the entire educational system ending in monitoring

of each individual student.

2.3.1 The Senate

The Senate is the apex academic body of the Institute and can be
visualized as the désigner, planner, implementor, and
administrator of the educational system. It creales, reviews and
redesigns the rules governing the operations, degree programs,
program structures, courses, course contlents, teaching and
evaluation methods, committees on academic issues and all other

academic tasks.

all statutory and non-statutory committeés on
are reported to the Senate. All actions and

Actions of

academic matters
decisions of the senalte are either reported to or approved by the

Board of Governars (BOG) of the Institute.



2.3.2 Examination Committee (EC)

Examination Committee is a high powered standing committee vested
with the day to day monitoring of the educalional system. In
particular, it monilors the process of teaching and evaluation
and maintains the credibility and integrily of the system. No
grades or resulls are valid unless they are approved by the
Examination Committee. Such a committee cannotl perform its task

meticulously unless il is equipped with a wealth of information.

2.3.3 Academic Regulations (AR)

Academic Regulations are the nerve center of the academic
monitoring of the educational system and the students. These are
the rules governing the operations and are framed and amended by
the Senate. The current regulations came in force from the
academic year 1981-82. The task of monitoring, management and
processing of academic records is tlhe task of implementing the

Academic Regulations, manually or through a computerized process.

The processes and procedures, of monitoring and decision
making, are completely described in these regulations at the
individual students®' and course®s level. It spells—-out duties and

powers of various ‘academic administrators of the academic

monitoring process.

2.3.4 The Bulletin

The Institute Bulletin is another important document in the
monitoring process. The Bullelin is published for every academic

year and describes the current educational structure, various

degree programs offered, tourse requirements, semestler—wise

patterns, courses and course descriptions. It also provides

certain rules governing the current operatlions and course

prerequisites and restrictions,

2.3.5 Academic Counseling

In the flexible educational system, continuous monitoring of

student®’s academic performance and progress assumes importance.

Academic Regulations prescribe a minimum academic standard of



overall cumulative performance from each student, 1n order to
maintain an academic standard at the institutiomal level. The
Senate appoints a high level body of studenls and faculty, called
Academic Counseling Board (ACB), to watch, counsel and monitor
those students who fail to maintain these expected minimum
requirements. Students falling shortl of stipulated minimum
requirements are referred Lo as "under the purview of ACB" and
all actions of such students are prescribed by ACB, while ACB is

charged with the responsibilily to steer lhem oul of ils purview.

2.4 SOME DEFINITIONS

To comprehend the BITS educational system, an understanding of
the terminoleogy will be helpful. The tlerms that will be

frequently referred to are described below.

(a) Degree Program — The set of prescribed courses sejuentially

distributed over the required number of semesters/terms that

must be studied and cleared for a degree.
(b) Semester/Term — Every academic year is divided into two

regular semesters, each of approximately 18 weeks duration

and a summer term of normally eight weeks duration. Semester

is the basic unit of reckoning for management of educational

system.

(c) Unit — A convenient metrics for the effort required for a

course in terms of number of hours per week. Each course has
specific unils attached to it and a minimum number of units

are prescribed for each degree program in the Academic

Regulations.

(d) Semesterwise Program - It consists of the prescribed set of

courses of a degree program described in the Bulletin L1631,
adding o a certain total number of units in each semester
for an anticipated normal progress through the program. The
courses are distributed over the semesters taking care of
prerequisites, Pprior preparations, offerings and academic

growth of the student. This 1s also called ‘'semesterwise
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(e)

(f)

(g)

(h)

pattern.'" Figure 2.2 shows a lypical semeslerwise patlern

for a four—-year first degree.

Normal Load - The prescribed courses/unils for a semesler 1in

the semeslterwise program are called normal load.

Prerequisite — If a course (say A) regquires prior knowledge

of anolher —course (say B), course B is a prerequisite of

course A. Often a set of courses are linked in a camplex

manner and the prior knowledge may be specified varying
from a minimum level of performance o a concurrent
registration. Prerequisites provide 1local points of

monitoring for individual courses.

Prior Preparation - In order to cross from a lower level to

a higher level, if a sel of courses must be cleared, lhe sel
of courses are called prior preparation. This is also,
sometimes, called "platform prerequisite."” Prior preparation

provides monitoring for a group of courses and progress from

one level to another.

Grades and Reports - In the process of continuous eval-

uation, the performance in all components of evaluation is
aggregated at the end of the semester and based on tﬁe
relative performance of all the students registered for the

course, the instructor—in—charge awards grades or reports to

all students.

There are two kind of grades, (1) letter grades and
(ii) non—letler grades. Lelter grades are denoted by letlers
npa"  to "E" and have grade points and a qualitative meaning
associated with them in a quantified hierarchy, Table 2.1
gives "the details of letter grades. Non—letter grades have
only a gualitative mganing and hierarchy and are applicable

to specific categories of courses.

A report 1S used to record, by a suitable word or

letter(s), certain events/facls that prohibit the
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TABLE 2.1

LETTER GRADES AND GRADE POINTS

Letter Qualitative meaning Grade Point attached
4l Excellent 10
B Good 8
oy Average &6
D Poor 3
E Exposed 2

(Source AR C33, p.22)

TABLE 2.2

POSB1BLE REPORTS FOR A REGISTERED COURSE

Reporl

Letter

Situaltion Under which Arise

Incomplete

Grade Awaited

Withdrawn
Registration
Canceled

Discontinued
from the

Program

Required lo '
Register Again

Not Cleared

I

GA*

RC

DP

RRA

NC

When some reguirements not fulfilled
by the deadline but is likely to be
fulfilled soon by the student.

When operational and practical
difficulties are lthe cause of delay
in communication of a grade.

When student is not able to continue
in a course and using the flexibi-
lities, with permission with in sti-
pulated period, drops the course.

When registration in a course is
canceled due to administrative
academic reasons.

When student leaves the Institutle
in the middle of a semester or 1is
required to discontinue the current
program.

In a RC situation when it 1is clearly
known that student will be reguired
to register again in the same course.

When the instructor—-in—-charge did not
get enough opportunity to evaluale a
student.

#* Reports "I"
grade/reporl
wersg awarded

and "GAY are temporary and are replaced by the
as and when the tondition(s) under which they

are cleared.



sLudenl’s performance 1N the semesler, 15 known as

“"Eli1gibility Sheel" (ES). This 15 unique for each student.

(h) Instructor—in—charge ~ Every course is conducted by a member

of the faculty called ‘'"Instructor—-in-charge," with the
assistance, where necessary, of one or more “Instructors."
The 1instructor—in—charge is responsible for evaluation and
awarding final grades/reports and tlransmitting them to

update the studenls’' records and further processing.

2.5 FLEXIBILITIES OF THE EDUCATIONAL SYSTEM

The educational system is designed to'prov1de unique structural
and operational flexibilities to fulfill the worthy objectives of
the students and the administrators. The flexibilities need an
administrative section and a contract of acceplance of
responsibility both by the recipient and by the donor. The

structural flexibilities provide enough lateral and vertical

mobility for a student.

The flexibilities can be <classified into two categories
(i) admission oriented, and (ii) academic oriented. These flexi-
pilities have a direct influence on the design of the SAIPS and

are to a large extenl responsible for making the processing and

monitoring more difficult. The magnitude of complexity added to
the tasks could only be comprehended by listing and describing
the flexibilitieé in the above categories. A complete description
and operational details of flexibilities can be found in

Academic Regulation [3] and Bulletin C163.
2.5.1 Admission—Oriented Flexibilities

Admissions policy and educational system, as described in the

above sections, provide for multiple entry poinlts for a student.

Admission—oriented flexibilities, operate as a part of admissions

pracess. Although il not with in the purview of this Thesis, the

system of monitoring after admissions has to provide scope for

these flexibilities.
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ta) Admissions 1n Both Semestlers -~ The semesler system, course by
course progress and predefined semeslerwise patterns for various

degree programs support a structure such that admissions can take

place 1n both semestlers.

(b) Admissions wilh Marqginal Deficiency — This provides for admi-

ss10n of a brilliant candidate, whase qualifications are
marginally less 1lhan tlhe prescribed minimum entrance quali-
ficatian, in terms of staled courses/subjects. For such a student
additional courses are prescribed over and above those for a
student with normal preparation. This alters the semesterwise
pattern, the sequence of courses, the progress and monito-:ng

requiremenls for such a student.

(e) Admission with Advanced Standing — A mwmeritorious candidate

with a preparation higher than the prescribed minimum entrance

qualification can enter alt some intermediate point in the semes-—

terwise program under the admissions with advanced standing.

Such a candidate will enter with a program where certain

courses are exempted and remaining courses are to be done at the

Institute. Obviously, the progress and monitoring will be

different from other students. Each studenl entering under this

flexibility will be different from the rest.

(d) Dual Degree - The modular structure of the semesterwise prog-
ram and the course requirements for a program make it possible
for a student to work for and complete concurrently two first
degrees. The admissions ta second degree normally take place

after the student has spent one academic year at the Institute.

A student admitted to dual degree follows a composite
program which contains compulsory courses of both the degrees,
TS, PS, CDC package for the two degrees and a set of electives.

{e) Transfer — Studenls can be permilted to change their program

to another program without having to starl from the beginning in

the new program. Moniloring of such students would require

carrying the burden of previous program, and credils earned out

of that for the new program, al the time of itransfer.
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ta) Admissions 1n HBolh Semesters —- The semesler sysilem, course by
course progress and predefined semeslerwise patterns for various

degree programs supportl a structure such that admissions can take

place 1n both semestlers.

{b) Admissions wilh Marginal Deficiency — This provides for admi-

ssi0n of a brilliant candidate, whose qualifications are
marginally less than the prescribed minimum entrance gquali-
fication, in terms of stated courses/subjects. For such a student
additional <courses are prescribed over and above those for a
student with normal preparation. This alters the semesterwise

the sequence of courses, the progress and monito-ing

pattern,
regquirementls for such a student.

(e) Admission with Advanced Standing — A meritorious candidate

with a preparation higher than the prescribed minimum entrance
qualification can enter al some inlermediate point in the semes-

terwise program under the admissions witlh advanced standing.

Such a candidate will enter wilh a program where certain

courses are exempted and remaining courses are to be done at the
Institute. Obviously, the progress and monitoring will be

different from other students. Each studenl entering under this

flexibility will be different from the rest.

(d) Dual Deqree - The modular structure of the semesterwise prog-
ram and the course requirements for a program make it possible
for a student to work for and completle concurrently two first
degrees. The admissions to second degree normally take place

after the studenl has spenl one academic year at the Institute.

A student admitted to dual degree follows a composite

program which contains compulsory courses of both the degrees,

Ts, PS, CDC package for the two degrees and a set of electives.

(e) Transfer — Students can be permitted to change their program
to another program without having to start from the beginning in

the new program. Moniloring of such students would require

carrying the burden of previous program, and credils earned out

of that for the new program, alt the time of tlransfer.
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2.5.2 Academic-0Oriented Flexibilities

Flexibilities, within the Academic Regulations, which make it
possible for a student tlo deviale from lhe prescribed pattern and
those 1nbuill 1n the educational structure are classified as
academic-oriented flexibilities. These include, choice of
electives of wvarious kind, performance improvement, departure
from normal pace, withdrawal from or. substitution of course(s),
audit, chioice of time—table etc. These flexibilities are
exercised by almost all students and are a part and parcel of the
computerized academic monitoring system. How these have been
built i1nto complex software is explained in the later chapters. A

brief description of the flexibilities follows.

(a) Departure from Normal Pace — The course wise promoltion fea-

ture of educational system enables student to choose a pace and
time for completion of program. A student can choose to go slow
or accelerate from the normal pace, specified in the weligibility

sheel of the student, provided the rules are nol violated.

One who chooses to go slow takes more time and stays longer

while one who acceleraltes, completes the program earlier than a

normal student.

(b) Repeating a Course - A student wilth a view to improve the

performance, al own optlion, can repealt a course already cleared,

provided it is permissible under the regulations.

(c) Elective - Each program provides slots for a fixed number of
electives. The studenl can select courses to fill these slots
from all courses oulside compulsory, named courses. The
flexibility in choosing the courses serves the objective of
satisfying one’s curiosily, enriching aptitudes, choosing

specializations or preparing for further studies and compétitive

examinations.

elective 15 an extension of

(d) Optional Elective - Optional

concept of electives. A firstl degree student can do a prescribed

number of courses outside the program, under the' category of

opticnal elective, to fulfill additional aspirations.

31



2.5.2 Academic-0Oriented Flexibilities

Flexibilities, wilhin the Academic Regulations, which make it
possible for a studenl lo deviate from lhe prescribed pattern and
those 1nbuill in the educational structure are classified as
academic-oriented flexibilities. These include, choice of
electives of various kind, performance improvement, departure
from normal pace, wilhdrawal from or substitution of course(s),
audit, choice of time—table etc. These flexibilities are
exercised by almost all students and are a part and parcel of the
computerized academic monitoring system. How these have been
built i1inte complex software is explained in the later chapters. A

brief descriplion of the flexibilities follows.

(a) Departure from Normal Pace — The course wise promotion fea-

ture of educational syslem enables student to choose a pace and
time for completion of program. A student can choose to go slow
or accelerate from the normal pace, specified in the eligibility

sheel of the student, provided the rules are not violated.

One who chooses to go slow takes more time and stays longer

while one who accelerates, completes the program earlier than a

normal student.

(b) Repeating a Course - A student with a view to improve the

performance, at own option, can repeal a course already cleared,

provided it is permissible under the regulations.

(c) Elective - Each program provides slots for a fixed number of
electives. The studenl can select courses to fill these slots
from all courses oulside compulsory, - named courses. The
flexibility in choosing the courses serves the objective of
satisfying one’s curiositly, enriching aptitudes, choosing

specializations oOr preparing for further studies and competitive
examinations.

(d) Optional Elective - Optional elective 1is an extension of

concept of electives. A firsl degree student can do a prescribed

number of courses outside the program, under the category of

opticna: elective, to fulfill addilional aspirations.
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ve) Audil - Certain courses which are nol parl of any program are

available on audil basis. The performance in these courses 1s

in terms of non—letler grades and does from a part of CGPA.

(f) Substitution - Within a prescribed time from the beginning of

a semesler/term a studenl can request for change of a course

already registered.

(g) Withdrawal - In the middle of the semester, 1f a student is

nol able to cope wilh a course, Lhey can request for a withdrawal
from the course within prescribed time. The course will carry a

report "W'" in the grade sheetl.

(h) Semester Drop and Semester Withdrawal — A student can drop a

semester wilh prior approval and need nol register in the
semester. Similarly, a registered student can withdraw from the
semester, on genuine grounds, any time during the semester. All
the registered courses carry a report "W" in the grade sheet for

such a student.

(i) Time—-Table - The tlime-table 1is course-oriented and, there-
fore, permits various flexibilities to the students. The student
has freedom of choosing one’s own time—table in terms of daily
and weekly hours, teachers in multisection eourses and courses
under various categories. A student can take «courses across
adjoining years. The time—table design provides support to
various flexibilities 1like admission-oriented flexibilities,
pace, repeating a course, electives and optional electives

choices which cul across the year, level and disciplines, dual

degree etc.

2.6 THE REGISTRATION

The educational structure at BITS has many in—buill flexibilitlies

explained in the above sections. In oarder to fully and

as
meticulously exploil them to meet the academic goals by beth, the
educational administrators and students, at the same Lime
preventing any misuse, a scrupulous monitoring process is

essential. This monitoring 1is provided by the registration
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process, which Jives an algorithmic approach for rzcord teeping.

monitoring and control.

One of the key steps provided by lhe Academic Regulations,
in the academic monitoring process of students on a continuous
basis from admissions until graduation, 1s lhe Registration.
Every student is required to formally register in each semester,
right on the first day of lhe semester. This is one of the key
reforms which has been introduced and perfeclted at BITS, as well
as, it 1s one of the foundation pillars of the continuous
academic monitoring process. Referring to Figure 1.3, Chapter
One, one can see lhat the first gquestion asked 1is: "Is
Registered?" This marks lhe beginning of navigation of the
student through the educational process of a semester. A student
who 1is not registered stays away from the campus and either

discontinues the studies al BITS or seeks permission to drop the

semester.

2.6.1 Registration Requirement

The registration requires an academic registration in each

course of the course package worked oul from the students®

eligibility sheet under the guidelines of Academic Regulations,
Bulletin and flexibilities of the educaltional system,

Students have to meet certain requiremenls before they are
permitted to vregister for a semester. These requiremenls are
explained in a flow chart form in Figure 2.3. Hany of these
requirements are checked by the SAIPS or other peripheral
computerized processes before a student is declared as ‘'eligible

to register."” Figure 2.3 also shows the checks that are or can be

performed by the computerized processes.

2.6.2 The Registration Process

The process of registration begins by determining a course

for the student. This, in as much as prescribed as per

package
the students® eligibilily sheel, Academic Regulations, Bulletin
and time-table 1s pre--printed on a ‘"Registration Card"
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(Appendix A) which also contains otlher perlinent 1nformalion

about the student and 1s used as an instrument to carry out the
registration. The package also includes eleclive slols available

to the student.

The student chooses the courses to fil 1n the slots,
exercises flexibililies available and prepares a time—table. The
process of regislration 1is depicted as a flow chart in
Figure 2.4. For each course in the package the student has to
register by procuring a seal. Once the registration in all
courses 1is over and lime-table has no «clashes the students®

registration is said lo be complete.

2.6.3 The Registration Card

The registration card described above is not merely a sheet of
paper to record Lthe section/course allotments for a student. It

is a very important document and serves for a variety of needs.

For each student there is a separate registration card that
initially contains the prescribed course package for the student.
The student may make permissible alterations in the package in
consu.tation with the Registration Advisor. The student gets a
seat allotted in each course in the process of registration and a
record to this effect is made on lhe regisiration card. After
the courses are allotted, the student and the

seats for all
Registration Advisor sign the registration card as a token of
completion. of registration for the student. Thus, the registra*
tion card becomes a vital document for the monitoring process.
All subsequent actions of revision and/or amendments of regis—
tration are recorded on the registration card of the student. The
registration card also serves as the computer generated proforma

for speedier and accurate feeding of information into the

computer.

The registration card is prepared by the ©BSAIPS for each
student, who is expected and is eligible Lo register, and is so
designed that the proctess of registration for about two

thousand students 1is completed in less than five hours. The
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compiete details and software for lhe process of course package
determination, registration card design and 1ls preparaltion are

presented in later chaplers. A sample regislration card is given

1n Appendix A.
2.6.4 Registration and Academic Monitoring

The registration process not only provides a meticulous
monitoring at the beginning of a semester but also serves many
other objectives of academic monitoring for carrying out the
educational process smoothly. Some of the gains of the

registration process are enumerated below.

(i) Information aboul the courses/secltions taken by each
student is available immedialely after the registration.
Through a transformation process, this is converted into
coursewise and each instructor/instructor-in-charge gets a
list of all students registered in their course/section.
Thus, right in the beginning of the semester the teachers
know who are the students in their course/class. The lists
also serve the purpose of "attendance register' and "marks

register" for the facultly.

(ii) Consolidated information on number of students in each

course and/or section is available to take actions on

reinforcing or dropping courses.

(iii) Statement on not registered student is available.

(iv) The registration of each student is validated in terms of
the rules governing the operation. This process of

validation is explained in later chapters.

(v) Revision and/or amendmenls of registration are easy.

Towards the end of semester, the latest information on

(vi}
' from the registration card is transformed in to

courses
ccursewise proforma called "Grade List." A sample of grade:
list is included in Appendix A. Grade List is designed for
transmitting the reporils/grades awarded by the instructor-

in—~charge and error—free, fast feeding into computer.

37



Many olher groupings and seqgregalions are done based on the
rejistration i1nformation for fulure course of action and planning
of semesters to come, viz., likely graduate, 1likely Practice
School 1I/11, likely thesis, etc. The micro—details of the
processing requiremenls for monitoring, management and planning

are explained in the next chapter.
2.7 PERIPHERAL PROCESSES AND RESEARCH AREAS

There are several olther related activities 1in the BITS
educational system that directly or indirectly influence the
academic monitering and records management process. Most of these
although not forming a part of this Thesis, have been
computerized as peripheral process to SAIPS or independently.
Many of tlhese are defined areas of ongoing and completed
doctoral research projects at BITS. Dey LC[23], Natarajan [543,

Raman [571, Venkalasubramanian [74] elc. are some examples.

A brief description of these processes is presented in the

following seclions.

2.7.1 Admissions

The admissions process at BITS is fully compulerized. Admissions
to nineteen first degree programs are done through one
application form through a well-known, time—-tested and
established normalization system, stri;tly on merit based on

academic performance in the qualifying examination.

Admissions to dual degree are done normally at the end of

first year on lLhe basis of academic performance at BITS.

2.7.2 Time—Table

Time—table is one of lhe key input to the SAIPS. Il must be ready
before the tasks for a semester can begin and must be updated on-—

line to correctly proress and monitor the academic records.

The process of making the time-table is itself a complex

problem. It can be visualized as a multidimensional assignment

problem with multiple constrainl of courses, studerls, teachers,
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Prooasgrams, rooms, hodar s, comprehensive examination dates and
direcltions from administrators that have to be simultaneously
salisfied and to provide for wvarious flexibilities of the
educational structure. This forms a part of ongoing research at

BITS, some references are Agarwal [41, Anand [9]1, Narayanan (523,
and Raman [571].

2.7.3 Practice School

Practice School is nol jJust two courses lo be done by a student.
The organization of the Practice School I in as many as 70
different locations wilh 600 students and Practice School II in
aboul 40 locations with 300 students is colossal task in itself.
The task of monitoring and evaluations of students in such a wide
network is therefore more perplexing. The monitoring and

evaluation of PS studenls has been compulerized, Dey [231.

It requires a metliculous planning and that too, should begin

many semesters 1in advance. This feorecasted information is

provided by SAIPS. The semester allotmenl and PS station
allotment to individual studenls is done in accordance with the
Academic Regulation by PS Division and the information fed to
SAIPS which in turn has to provide for specific academic

monitoring steps for PS students.

The organizations, where students go for the Practice
School, are provided with a profile on each student which
contains bpersonal and up-to—date academic information on the
student. This is called "PS Profile" and is produced from the
student's academic and personal records. The computerization of

PS Profile has been done, Mayor [493.

2.7.4 Academic Counseling Board

Academic Counseling Board 1is Lhe senate appointed body for

monitoring the academically poor students. A student under the

purview of ACB 1s steered and monilored by the ACB. ACB is

empowered to overvule many of 1the Academitr Regulations. It

decides the cpurse package and pace for the studenlt, can amend
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the registration, lakes mid-course correclions and i1nteracts with

the student and course instructors.

ACB is supplied with the information on the students under
its purview, like, afflictions from which a student is suffering,
students’ latest status, a possible course package for coming
semester etc., from time to time so that is takes decisions and

these decisions of ACB are fed lo SAIPS for further processing.

2.7.5 Statutory Bodies

There are other stalulory bodies 1like Examination Committee,
Standing Commitlee on Students Discipline etc. that may take
decisions on academic or non—academic matters which have a
bearing on the academic progress or performance of the student.
For example, revision of grade/report in a course done by a
student 1in paslt, cancellation of registration in one or more or
all courses of the current semester as a punishment and debarring

to register in a future semester.

All these decisions are input to SAIPS so that their

implementation is ensured and monitoring is done without gaps.

2.7.6 Other Systems

In the University environment, the academic monitoring has to

integrate with the other funclions of the University

administration, particularly those dealing with students.

One such systém is concerned wilth the finance. Every student

is required pay fees and other required charges semester after

semester. This has been linked to the registration by the

Academic Regulations as shown in Figure 2.3. Therefore, unless

this aspect is integrated and computerized the monitoring cannot
be complete.

at BITS, the studenl’s accounts have also been fully

computerized and it nol only takes care of the Institute dues

i.e. fees etc. but it also takes care of the dues they accrue in

their mess, associations, coop and other recognized activities.
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"he stiudenls’® fees and personal accounls have been compulerized

as a peripheral process to student’s academic records monitoring

system because up-to—-date, fixed and status, information on the

student is available there.

Similarly, students’ Railway Concessions' preparations have
been computerized, Banerji [133J, and development is going on tlo
build arch:.:. of passed-outl and left students, Chandra L[1813,
Narayanan L[523, and Suresh [71]. The students® personal infor-

mation has been also compulerized, Chandra C19], Jhaveri [£393,

and Suresh L[£723.

2.8 SUMMARY

BITS Educalional structure and system has very many novel
features, flexibilities and complex monitoring reguirements.

These are unique in the educational scene of the country.

The effecltive use of lhe flexibililies and features of the

educational system is made more effeclive and fruitful for the
students and administrators by the formal Registration and

Counseling procedures.

All these and the fact that each student 1is a separate
entity having unique tailor—made semesterwise program, makes the
record—keeping and monitoring a humanly formidable job. BITS has
fully exploited the available computer facilities for this task.
A .brief historical sketch to this fact was presented in Chapter
One. The next chapters deal in depth with the software
development tasks and infrastructure for the educational system
just described and provide the line of action for educational
institutions who wanls to develop their own academic monitoring

and management systems.
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CHAPTER THREE

ESTABLISHMENT OF REQUIREMENTS FOR _COMPUTERIZATION

3.1 INTRODUCTION

The requirements from the compulerized academic monitoring and
management system have 1o be eslablished before any design of
software can take place. In lthe last Chapter an attempl was made
to presenl some complexities of educational structure,
educational system and its monitoring requirements at BITS. In
order to develop a computerized academic records monitoring,
processing and management syslem, the microdetails of the system
should be described wilh all intricacies along with the
interrelationships and interdependence of wvarious events and
monitoring steps. A precise description of the system, its inputl-

output and processes, inpul forms and oulpul reports and their

contents should be prepared.

This Chapter deals with the firslt phase of this aspect, that
is, te establish the processing regquiremenls and in turn develop

preliminary design for tlhe academic monitoring in an educational

system with BITS as an example.

3.2 -IDENTIFICATIDN OF PROCESSES

The major events of academic moniloring process in the semester
based system can be identified in the time frame of the beginning
of the semester and end of lhe semester. Typical events in a flow
chart form for academic monitoring process were detailed in

Figure 1.3, Chapter One. The level 00 information flow diagram

(IFD) of SAIPS given in Chapter One, Figure 1.2 can be exploded
to reveal more details of the process. This one level deeper IFD
is given in Figure 3.1. It identifies the major processes of the

system and brings oul the input-outputl and processing details.

Processes which form a part of computerized system have been

numbered, 1, 2, . - - &, while the processes which are peripheral

and decision making and information generators are labeled as
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a, b, ¢ elc. Peripheral processes have been described in Lhao
previous Chapters. The descraiption of processes for

compulerization follows. Figure 3.1 has to be referred further to

expose more details.
3.2.1 Process 1 — Pre—Registration

The firstl process identified i1s for all preparation thalt must be
done before the registration takes place. This process is called
"Pre-Registration’” and il includes all activities and operations
that 1lead to smooth registration of over 2000 students in
shortest possible tlime. The major output of this process is a
registration card for each eligible to register student with

prescribed course package.

The input to this process are new admits information, time-—
table information, ACB/BL students’™ course packages worked oul by
appropriate bodies with the help of computer generated packages
for such populations, and internal informétion of continuing
students updated from the last semester. The activities of this

process must be completed well before the registration day.
3.2.2 Process 2 — Post—-Registration

Registration takes place on the "Registration Day" with the help
of Registration Card and a meticulous organization of whole
process. The information generated by the registration process
(process b, Figure 3.1) in terms of course changes in the printed
package, courses chosen 1o fill the slots, course/sections

registered is fed into the computer through a data entry process.

Once all data generated by registration process is fed-in,

it is 1internally and externally verified. The data entry
processes, verifications and related software issues are

discussed in Chapter Five. This information is then processed 1o

generate various reports like, course/sectionwise registration

statistics for registered students, coursewise and seclionwise

lists for Instructor—-in—-charges and Instructors, and not

registered students lisls and communications for them.
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One of thne most 1mportanl processaing which 1s done at this
stage 1s ‘"“Registration Validatlion." Prior to computerization,

this had been a humanly formidable and error prone task.

Registration of each student 1s checked in lerms of Academic
Regulations and other rules governing the operations and all
erraors are reported. Registralion is thecked for each course,
course caltegory and group of courses registlered as per specified
rules of operation. For example, violations of prerequisites,
prior—preparations, prescribed package, time-table restrictions,
registration guidelines, or registering in a not allowed course,
registering 1in without Dean’'s permissions, etc. are some of the

registration validation checks being performed.

The overall time—tlable of the student is also checked for
various types of clashes, such as, hour clash, tutorial clash,
comprehensive examination date clash, or mno lunch hour. To
accomplish this processing the Academic Regulations and 6ther

rules have been tramnslated inteo software. The details, how this

has been done, are given in sixth Chapter.

it is obvious that the course lisls, nol registered students
list and registration errors are available +#{o appropriate
counters immediately aftler the registratien is complete. This

poses severe time constraints on the entire post-registration

processing.

3.2.3 Process 3 - Mid—-Semesler

The actions taken on regisiration errors, student initiated or
other revisions and amendments of studenlts® registrations in
terms of reports like W/DP/RC in registered courses or changes in

course packages are inpul to the mid-semester stage.

The processing is done in several stages and time frames.

Based on the wup-to-date stalus of students', various likely
eligibility checks are performad and reporls are -generated.
These are very important dgcuments for the fulure planning and

scheduling of various academic activities.



fowards lthe fag end ot Lhe sema2sler, the 1nformatien s

processed lo generale coursewise proforma blanks for award of
grades/reporls, which are conventionally called "Grade Lists"
(sample in Appendix A). Another report with summary and
statistical i1nformation on registered students for each course is
prepared for use of Examinations Commitlee as a tool for

monitoring of the inlternal evaluation system.

The time frame of the mid-semester processes can be
comprehended from the following. Academic regulations specify a
time period for student initiated registration revisions, the
likely eligible reports must be available sufficiently in
advance, teachers should have latest status on students in their
course, dgrade lists and EC Analysis must be available at the
appropriale time and wilh the latest student status and

administratively awarded or approved reports included in the

print.

3.2.4 Process 4 - Semester End

The Gemester end tasks of an academic monitoring system are
associated with the . processing of semestler results and
eligibility updale based on the performance in the semester. The
processing of resulls is done from the grades/reports submitted
by the course Instructar—in—Charges in the Grade Lists.

The important reportls are studentwise grade sheets and after
the event EC Analysis for Examination Committee, which is also
calles Grand EC Analysis." The student population is segregated
after eligibility updale into graduating (i.e. cleared academic
requirements), discontinued and continuing.

graduating and discontinued (left) students go for

while tLhe continuing students®' records are

The
"post—processing,"”
cycled to npre_registration" through "monitoring and decisions

processes."

46



3.2.5 Process 5 — Monitoring and Decisions

In the monitoring and decisions process, the contlinuing students’
information 1is processed to perform academic monitoring and

decision making functions and prepare the system for next

semester.

Reports on students under ACB (based on academic performance
and progress), having backlog (BL) (based on academic progress),
having pending "1'"/"GA" reports (based on semesters® performance)

are flashed for appropriatle acltions by concerned administrators.

The "likely eligible" of mid-semester are converted to
confirmed eligibles and nen-eligibles, and various course and
course category based eligibilities are worked—-out for use in

preparation of course package for next semester.

Decisions on Dual Degree, transfer, Not to Register (NTR)
etc. are also taken and various kinds of communicatiaons are

generated from the system for the students.

3.2.6 Process 6 — Post-Processing

The processing of information for those studenls who go out of
the system, either after completing lhe academic requirements or

discontinue studies at BITS withoul compleling the degree, is

classified as 'post—-processing.”

Takes included in the processing range from preparation of
results for Examination Committee’s approval, as and when the
eligible population is cleared, for the award of degree;
aggregation of the resulls for Senale and BOG, whenever their
meetings are scheduled; transcript; provisional; dispatch aids;

medals award lists elc.

3.2.7 Peripheral Processes

Processes a, b, ¢ and d in Figure 3.1 and other processes not

shown 1like, Practice
accounts, elc., are all processes where

School Monitoring., Thesis Monitoring,

students® personal

decision making 1is involved and new information is generated.
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These processes are supplied wilh regquired i1ntormation from Uhe
computerized processes (1 through 5), which 1s used in decision
making. The decisions and other information generated through

these processes becomes the inpul lo various processes as shaown

in Figure 3.1.

It must be noted that in order to keep the information flow
diagjram readable, all the processes which feed and generate the
information are nol included in Figure 3.1. Only the important
ones and information exchange with them have been included,
micro-details of these and olher processes and their information
requirements will be recorded in the next seclions. The success
of these processes depends on limely completion of processes from
which they gel informatlion while processes to which they feed

have a direct bearing on them for timely completion.

3.3 TIME-SCALE IN PROCESSING AND MONITORING

In a semester based system, where each day 1s to be accounted for

and the gap between lwo semester 1s very small, it is very
important that each specified step of academic monitoring and
processing is completed at the specified time and precisely. The
interdependence and interrelations between the various processes
is clearly evident from their description, in above section, and
IFD in Figure 3.1, which also showed thalt failure in timely
completion of any of the tasks will have a cascading effect on

all the subsequent processes and in—-turn on the system as a

whole.

The time-crilicallity of the various events, as it works—

out for the BITS environment, is presented in Figure 3.2. In this

Figure various compuler and other external processes are
identified on a time-scale for a semester. The time shown is in
weeks from two landmark events of Lhe semester, (i) the

and (ii) the 1last day of comprehensive

registration day.

examinations.

The computer’s processing requirements are spelt-out in

greater detail in Figure 3.2 along with more precise definition
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of the 1npul oulpul al each stage. The presentalion in the Figure
is 1n sufficient details and is self-explanatory to give macro

details of lhe contlentls of various reporits, what is to be input

and what i1nformation processing is required at each stage.

This preliminary identificalion of processes, output reports
and 1nput 1information forms the basis of data design, software
architecture design and soflware modularity. The specifications
of inpul events and the time criticallity of subsequent events
dependent on inpul, spell-oul the requirements of data entry

software, data entry forms and their design.

3.4 1DENTIFICATION OF INPUT RESPONSIBILITY AND OUTPUT REQUIRE-
MENTS

The two aspecls of requirements analysis, the process and
praocessing identification and the time-criticallity of the
processes was described 1in the previous sections. The third
important aspect deals wilh the identification of counters, their

duly, role and requirements to complete Lhe software

specifications for the system. This requires pinpointing,

(i) Who updates what and when? and

(ii) Who regquires what and when?

With the answers to these, the interdependence of various

pieces of informatiobn and a time scheduling for the input and

output is evolved.

The requirements of various reports/forms and input
information for them, in addition to SAIPS's own information
base, are identified in Figures 3.1 and 3.2. A list of nineteen
reports/forms identified is given in Table 3.1. There are some

other reports which are either for manual verifications or for

hard
in
are not included in the list. The information input to the system

copy records or provide some piecemeal assistance to users

terms of updated information from time-to—-time. Such reports
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JABLE 3.1

IDENTIFIED REPQRTS/FQRMS

(Samples are included in Appendix A)

Report No. Report Description
1. Registration Card
2. Eligibility She=t
3. Not Registered Student’s list and Communications
4, Registration Errors and Time—table Clashes
B 5. Registratlion Statistics
6. Course Lists — Sectionwise and Coursewise
7. Likely Graduate Students® List
8. Likely Thesis(TS) and Praclice School(PS) Lists
9. Practice School II Profiles (PS Profiles)
10. Coursewise Grade Lists and Analysis Sheets
11. Address Lisls
12. Examination Committee Analysis (EC Analysis)
13_ Student Grade Sheels (Grade Card)
14. Cleared Academic Regquirements for Graduation
15. Status Reportls (ACB/BL/1/GA/etc.)
B 16. Results for Examination Committee, Senale and
Board of Governors
17. Tentative Course Package and Time—table Map for
ACB and Backlog Students
18. Dual Degree Allotment — Letters; Lists, etc.
19. _—}ranscript and Provisional Certificates




1s also similarly identified from Lhe above two Figures and the

list 1s gi1ven in Table 3.2.

Each outlpul report/form requires one or more of Lthese input
information o be ready and keyboarded before the oulput can be
generalted. For example, the Registration Cards for the coming
semester, for all students eligible ta register, cannot be
produced wunlil the input of time-table, new admissions, TS/PS
allotment, charls, and ACB/BL course packages, etc. is made.
Table 3.3 gives lhe dependence of all the nineteen reports/forms

of Table 3.1 on the inpul information of Table 3.2.

The counters, which are the Divisions and Units in BITS's
parlance, which deal with some aspect of education or educational
administration and are served by or feed to SAIPS, were
identified and presented in Figure 1.5, Chapter One. The «cross—
section of the counters (Figure 1.5, Chapter One) and input-
outpul requirements (Table 3.3) resultls in the identification of

= -

responsibilities and r=2:_.,ements of each counter as presented in

Figure 3.3.

In Figure 3.3, the counters are caltegorized into, one, those
feed information to SAIPS, and lwo, those receive information
from SAIPS. As is obvious, most of the counters appear in both
calegories. The rules governing the operations, which come from
the Senate, the Academic Regulations and the Bulletin, form
another class at one end, while the Students, thch receive
various academic stalus reports, statements and communications,

are at the other end.

3.5 SOFTWARE DESIGN SPECIFICATIONS

The analysis of the system and the establishment of regquirements

discussed in the above sections results in the software design

specifications for the computerized academic records processing,
monitoring and management.

The preliminary design of the system for 1the tasks

established is clear from the level 01 information flow diagram
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INPUT INFORMATION

Input No. Description

1. New Admission Students® Information

2. Coursewise Time—Table

3. ACB/BL students' Course Package

4. Semeslerwise Charts for all students

5. Administrative actions on student Status

6. Registration Information

7. Practice School(PS) and Thesis(TS) Allotment

8. - Administrative reports awarded due to registration
errors or registration revisions/amendments
(W/DP/RC)

9. Students® Correct Mailing Addresses

10. Coursewise Qrades/Reports as awarded by
Instructor—-in-charge

11. Cleared requirements of Graduation

53




TABLE 3.3

INTERDEPENDENCE OF INPUT-QUTPUT

REPORT NO. >| 1] 2} 3| 4| 3| &| 7| 8} ?]10]11}12
INPUT

1.New
Admission J N
Student’s
Information

2.Time-Table [ I I ) I I
3.ACB/BL

Student’®s J

Course

Package

4 .Semester—
wige Charts{J [ J J {J J

5.Administrt-
ive actions|Jd [J [J§ |J J | J
on student
Status

6.Registra—
tion Info-— N B I I I ¥ I

mation

7.PS/TS
Allotment I s 'y I s

8.Administra—
tive awards I
of W/DP/RC

2 _.Addresses

10.Coursewise
Grades/ {
Reporls

11.Cleared
requireme— |V J id4 I
nts of
Graduatlion
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of the computerized system, Figure 3.1. The syslem design
activities begin with the completion of this preliminary design.

The steps in the software design process for the tasks of
academic monitoring and processing are listed in Figure 3.4. It
must be emphasized that the tasks of systems analysis,
requirements analysis and establishtment, design specifications
and preliminary design appear to be distinct in Figure 3.4, one
following the olher, it is very difficult to separate them and

complete them independently. They all are carried out

simultaneously.

Similarly, the tasks of detailed design of data, input and
processing cannol be carried oul in isclation with each other.
Each of them have a direct bearing on the other two. Therefore,
although they are carried out simultaneously, the presentation is

done as separate entities for simplicity and clarity.

3.5.1 Information Processing Design

The six processes, of Figure 3.1, need to be exploded to level oz
and further down, to reveal more details gof . information
processing and to identify information transformations, contents
and structures. The information processing needs are fulfilled by
converting the identified processes inlo subsystems and modules
of software for the physical systems. These exploded information
flow diagrams of subsystems and modules, and their underling
algorithms for final software design are discussed in Chapter Six
with a description of each module and their integration into the

overall software architecture.

3.5.2 Information Collection and Input Design

In order to generate tlhe various reports and maintain the
information base of the system updated, the externally generated
information had to be tollected and input. This input of
information to the system takes three dimensions,

{i) The documents or proforma used to collect information,

(ii) The keyboarding of information inlo computer, and
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(111) The verification and validation of Lhe keyboarded

information.

Any information input to the system must be ‘'clean' before
it can be wused in processing or updating of the system. The
design of proforma, keyboarding methods and screens, and

associated 1issues are deall with separately, because of the

nature of the system, in Chapler Five.
3.5.3 Information Content and Data Design

The software design for an information management system cannot
be done without properly identifying the information content of
the system. The design of records, file structures and file
organization are lhe lopics for Chapter Four. Detailed design of
information base and data systems to meet the systems

requirements and specifications is discussed in the next Chapter.

3.6 SUMMARY

The process of systems development has been presented in

this Chapter. Beginning with the identification of the
requirements for information processing, flow, input and output,
and a time scale for these, the systems design specifications and

preliminary systems design have been described.

The design process started in this Chapter will be completed
in the next three Chapters. Each Chapter is devoted to a specific'

aspect of the detailed soflware design.

'n
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CHAPTER FOUR

INFORMATION CONTENT AND DATA DESIGN

4.1 INTRODUCTION

The detailed system design begins with the identification of
software solutions to meet the design specifications established
through the requirements analysis and requirements establishment
phases. The identificalion of information content from the
information flow diagrams and developing, therefrom, a detailed
description of the information base that will meet the needs of
all application processes expected now or in future, is the first
step towards the deltailed system design. The conceptual, logical
and physical design of tlhe information content and  its
organization 1s tlhe foundalion on which the entire processing

software is builtl.

At the beginning of the design process, it is important to
capture 1lhe essential aspects of the environment to be modeled
without concern for how the resulting information structure might
be represented within the information base. The identification of
real world entities, about which information is to be collected,
stored and updated, and relationships among the various entities
and attributes is the first task. The information flows,
processes and description of the previous Chapfers will be
exploded, in this Chapler, to convert information requirements
(reports) to elemental level to develop a conceptual model of the
information content. The logical structure is developed from this

conceptual model, which is finaliy converted to a physical model

of the records and files. The methods and control of access,

organization, " gecurity and integrity issues of the information

base are dealt with in the last section of the Chaptler.

4.2 DESIGN OF CONCEPTUAL MODEL OF THE INFORMATION BASE

To develop an information base that satisfies today's as well as

tomorraw®s information needs, a conceptual model must be



designed. This conceptual model reflects the entities and their

relationships and 1s based on the information processing

requirements of the system.

The conceplual model structures the information and
relationships belween the information elements and is independent
of individual applications, hardware and the physical model. The
first step 1in designing a conceptual model is information

analysis, which provides information about the elements and the

relationships between lhem.

4.2.4 Information Analysis

The identification of the information entities, their attributes
and relationships among them, for the students®' academic records
monitoring and management, is done by a through and systematic
study of the input, outpul and processes that use the information
base as a repository of the information. Figures 3.1, 3.2 and
3.3, Table 3.1 of Chapter Three and sample reports and proforma

Appendix A are closely examined for this purpose. The results are

as follows.

4. 2.2 The Environment

The analysis of inforﬁation content generates the following facts
which will be used in developing the conceptual model of the
information. base. Some of these facls haQe been stated in the
previous Chapters butl are included here for completeness and
clarity.

(a) The metrics for the academic monitoring process is a
cemester. A semester is specified as First Semester, Second
Semester, or Summer Term of an Academic Year.

(b) A student has one identification number, called IDNO. The

IDNO uniquely identifies the student, that is, the name of

the student, degree(s) working for, status (whether on-

rolls, registered, discontinued, academic eligibilities and
afflictions, etc.) and so on. The IDND consists of year and
of admission, lhe degree program(s) and a serial

semester
number within the year of admission. The IDNO of a student

60
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can change wilh events like Lransfer, dual-degree
admission, etc. bul the year of admission and ~a2 serial

number remain fixed.

(c) Every studenl follows a semeslterwise pattern prescribed for
the degree program(s) for which the student is working.

(d) A student can register for a number of courses in a
semester using lLhe available academic flexibilities.

(e) Time—-table lists the courses offered in a semester. For an
offered course, there can be one or more lecture and/or
practical secltions offered (multi-section), one instructor-
in-charge wilh/without a team of instructors, day(s)—

hour(s) for each section and one cbmprehensive examination

date.
(f) An offered course is taken by a number of students.
(g) A course may have one or more prerequisites and/or

restrictions, which have 1o be met successfully while
registering in the course.

(h) For every registered student, instructor—in—charge, with
the help of team of instructors, awards a grade/report at
the end of the semester, for all studentls registered in the
course. Same is repeated for all courses registered by the
student. _ _

(i) The student information is updated at the end of every

semester to determine further course of action.

4.2.3 Graphical Representation of Relationships

The process of idenlification of information entities and
relationships among them is illustrated with the following
example from the environment identified above. The data-structure
used throughout this Chapter to graphically represent
conceplual model is also explained with the

diagram,
the design of

example.

As identified in the above sectlion, a student can register

in many courses in a3 semester, and many studenlts can register in

a course. For every course registered by a student, student

receives some grade or report. This information about the
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TABLE 4.1

A Tabulation of Students, Courses and Grades Received

COURSES >~
BITS €321 CS C311 HUM Cz232 ~=c €432
STUDENTS(IDNO)

86B1PS252 A B NC

87A7PS005 E

87A8B4703 C D B A
87A3PS234 C A
86B2A3453 B D E
88B5A7546 E A

students, courses and grades can be tabulaled as a matrix as

shown in Table 4.1.

The information entities for this example are STUDENT,
COURSE and GRADE. A conceptual model is developed for these
entities, to establish relationships belween them, based on the
following premises:

# A student may register in a number of courses,

# Any number of studenls can register in a course, and

# A specific grade/report can, and must, be related to one

and only one student and to one and only one course

registered by the student.

The relationship between the entities STUDENT and COURSE
represents the fact that a student may register for zero, one or
many courses; and none, one or many studenls can register in a
course. This relationship is called "many-to-many" relationship

or mapping.
In the data-structure diagram, entities are denoted by

rectangular boxes and an arrow jJoining one entity to another is
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used Lo represenl a relation beltween the iTwo entities. A double-
headed arrow 15 used for a ‘'many" relation. Thus, the

relationship between enlity STUDENT and entity COURSE can be

written as:

STUDENT <K{—————— >> COURSE

and represented piclorially in Figure 4.1.

A specific grade tells more about the student and the
course. Same grade will be received by many students and in many
courses, but for a given student-course pair, there is a specific
grade. Similarly, same grade will be obtained by many student-
course pairs. Thus, the relationship between the entities
STUDENT-COURSE pair and GRADE 1is a one-to-many, while the
relationships belween the entities STUDENT and GRADE is may—-to-—
many, and belween the entities COURSE and GRADE is also many—-to-—

many. These can be writlen as:

STUDENT <<L—————- >> GRADE

COURSE <KK————-— >> GRADE

STUDENT # COURSE <{———— >> GRADE

Fiqure 4.2 gives a pictorial representation of  these
relationships. There are many more forms of relationships

possible between the entities from simple one—to—one.to ternary
and higher degree relationships. Figure 4.3 shows some of these
forms of the relationships and their data-structure diagrams.

4.2.4 Information Elements

Every report in Appendix A is examined closely to identify the
information content at elemental level and all cross—references

are built betweeh the information elements and the reports.

s an illustration, the information entities of the
Registration Card (Appendix A.1) are:
SEMESTER, IDNO, NAME, PRND, STATUS, COURSE_NO, TYPE, TITLE,

SECTION_NO.
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MANT

STUlENT CO%RSE STUDENT ({———>> COURSE

(b)
HANY

(a)

Figure 4.1 - A Pictorial Representation of many-to-many Relationship.

STUDENT COURSE

GRADE
» ——
(a)
ONE
STUDENT #* COURSE GR}DE STUDENT % COURSE <« ) GRADE
HANY " (c)
(b

Figure 4.2 - Graphical Representation of Relationship Between Entities STUDENT, COURSE and GRADE.
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ONE

STUlENT I*NO STUDENT (——————> IDH0

|

ONE

A. One-to-one relationship - Every student has a unizue IDNO and every [DNO
identifies a unique student.

ONE
STU{ENT C%Pﬂ STUDENT (K

MANY

> CGPA

B. One-to-many Relationship - For every student there is a unique CGPA while many
while many students will have same CGPR,

THO

'y
STUIL—ZNT DEGREE STUDENT <K > DEGREE

MANY

C. Two-to-many Relationship - A student can work for two degrees simultaneously.

ONE
HANY HANY
STUDElT C*URLE S§CTYON
i | 1 | l
HANY HANY
MANY

D. @ Complex Relationship Between Three Entities, STUDENT, COURSE and SECTION.

Figure 4.3 - Different Types of Relatibnships Between the Entities.
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The Alphabetical order list of all 1i1nformation elements
identified is given in Figure 4.4 and Table 4.2 gives the cross-—
references between the i1information elements of Figure 4.4 and key

reports identified in Table 3.1, where the information is

referred to.
4.2.5 Relationships between the Information Elements

The relationships between the identified information elements
(shown in Figure 4.4) are determined based on the reports and
identification of primary key elemenlts and non-primary key
elements 1is done. For each set of elements so determined, third
normal form [C411 relalions are developed by merging the relations
identified from individual reports. The relations that emerge at

the end of this exercise are explained below. In each case the

primary key is underlined.

I. SEMESTER <————> ACADEMIC YEAR, FIRST/SECOND SEMESTER or

SUMMER TERM
A given semester is identified as FIRST/SECOND SEMESTER or

SUMMER TERM of an ACADEMIC YEAR. This is a one-to-one
mapping and the primary key picked is SEMESTER. '

11. IDND <<—-—---> NAME, ADDRESS, CHART, STATUS, CGPA, CUP, PRNO.
For a given IDNO there is only one NAME, ADDRESS, CGPA etc.
But for a given STATUS or a given CHART there can be many
students. Even many students can have the same NAME. This
is a one—to—many mapping with IDNO as the primary key.

III. COURSE NO <<———-> TITLE, UNITS, TYPE, PREREQ.
Similar to above relation, each course is uniquely
jdentified by its course number, COURSE_NO, which becomes
the primary key. For ‘a given COURSE_NO there is one TITLE,
UNITS, TYPE and PREREG. But there are more than one course
"with same TITLE.

V. CHART <<-———> SEMESTER, COURSE_NO, CATEGORY.

Each CHART has specified courses, COURSE_NO in specified
categories, CATEGORY, evenly distributed over the required
SEMESTERs for a specific degree or dual degree program. The
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TABLE 4.2

CROSS~REFERENCE TABLE BETWEEN DATA ELEMENTS AND REPORTS

REPORT NO.#>| 1| 2| 3| a| 5| 6| 7| 8] 9|10]11{12]13]14]15|16] 17| 18] 19

DATA ELEMENT

1.ADDRESS g g J J '

2.CATEGORY |V |J I IR|IR|J s | IR IR I

3.CGPA I I PO O B G O I I I

4.CHART IR| S IR IR|IR|IR IR| IR IR

S.cOoMP_DT I

6.COURSE_NO | ¥ |V Il |¢ [rlIR|y |4 |5 IR J Ny

7 .CUP ') J J Jy|v
- 8.DAY_TIME I

9.DEG_TIT I I v
10 .GRADE IR|J IR IR|S {T |7 I (¢ |1IRr 5 le |Ir|s
11.1DNO Ile |0 |7 Jyle e e v ¢ N I I S AN I o I
12.1C_NAME |y 5 Ny

13.NAME rlrje s PR o e N I O N I I I
14 .NO_SECTION|J 5l

15 .NO_STUD | iy I

16.PREREG IR| IR iy 1R

17 .PRNO I

i L L N R A o N A R R o K N E R
19.8TATUS "SR C N ) iy I
20.TITLE J v gy I {J J I J J g
21.TYPE I I I

I

22.UNITS I J T T
LEGEND: ‘

IR - Internally Required for the preparation of lhe rebort but is not a

content of the reporl.
J - Information Appears on the Report/Form.
# - Details nf these reporls are given in Table 3.1, Chapler Three.
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SNO|Information Description
Element
1. ADDRESS Address of the student.
2.| CATEGORY Category under which a course is done.
3.] CGPA Cumulative Grade Poinlt Average of a Student.
4.1 CHART Chart Code of lhe semesterwise pattern of the
degree program(s) for the student.
5.| COMP_DT Comprehensive examination date for a ctourse.
6.| COURSE_NO |{Course number.
7.} CUP Total units and unit-grade products for a student.
8.| DAY_TIME Which day(s), what hour(s) a course is taught.
'9.| DEG_TIT Title of the degree(s) awarded to the student.
10.1 GRADE Grade or reporl received by the student in a course.
11.] IDNO Identification number of student.
12.| IC_NAME Name of instruclor—-in-charge.
13.| NAME Name of student.
14.{ NO_SECTION|Number of lecture/practical seclions offered or
number of lecture/practical seclion registered.
15.| NO_STUD Number of students in a seclion/course.
16.| PREREQ Prerequisites, restirictions, eligibilities, and
availabilities of a course.
17.| PRNO Priority number for registration.
18.| SEMESTER Academic year and First/Second semester or
Summer Term of that academic year.
19.| STATUS Status of the student in terms of:
(a) New admission/ACB/BL/etc.
(b) On-Rolls/Registered/Graduating/Discontinued/etc.
(c) Academic performance and eligibility status.
20.| TITLE Course-tille.
21.1 TYPE Course Type — CDC, DCOC, First Degree, etc.
22.| UNITS Course units.

Figure 4.4 ~ List

af all information slemants identified from the

reports in Appendix A and cross-referenced in Table 4.2,
in alphabatic order.
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V1.

same COURSE_NO appears in many CHARTs. This 1s also a one-
to—-many mapping with CHART as the primary key.

COURSE_NO 3 SEMESTER <<———> IC_NAME, COMP_DT, NO_SECTION,
DAY-TIME.

For a given COURSE_NO in a given SEMESTER there is only one

IC_NAME, one COMP_DT, specific NO_SECTIONs and one DAY-TIME

for each seclion. But one faculty, IC_NAME can be
instructor-.1-charge of more than one course in a semester,
and a number of courses have the same COMP_DT and same DAY-
TIME. For a different SEMESTER, there can be different
COURSE_NOs, different NO_SECTIONS, IC_NAME, or DAY-TIME

etc.

Therefore, the primary key 1is a compound key of
COURSE_NO and SEMESTER with a one—to-many mapping between
the primary key and the rest of the elements. This relation
along with the course title, L, P, unils, room number(s)

and faculty names for each section, is the time-table for a

given semesler.

IDNO # SEMESTER <<——-->> COURSE_NO, NO_SECTION, GRADE,

CATEGORY, NO_STUD.

A given student (IDNO) takes in a given SEMESTER many
courses (COURSE_NO) under differenl caltegories (CATEGORY),
registers in required number sections out of many sections
offered (NO_SECTION) for each course and receives a GRADE
in each registéred course at the end of the SEMESTER. A
given course (COURSE_NO) and section number (NO_SECTION) is
taken by many students and many students receive the same
GRADE, 1in a specific semester. This is a many-to—many
mapping with composite primary key, IDNO # SEMESTER. It is
a combined representation of three relations because they
have identiéal composite primary key.

This relation is not in a third normal form but can be
transformed into & third normal form if the primary key is

further compounded with COURSE_NO. This resulls in a third

normal form relation as:
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VII.

IDNO # COURSE NO % SEMESTER <<---—> NO_SECTION, CATEGORY,
GRADE, NO_STUD.

A given student (IDNO) in a given SEMESTER, for a given
course (COURSE_NO) registers 1in specific section(s)
(NO_SECTION) under specific CATEGORY and receives a

specific GRADE. This relation is a combined representation

of three relations because they have identical composite

primary key.
IDNO # SEMESTER # COURSE NO # CHART <<----> GRADE.

Mapping of the student's (IDNO) course {COURSE_NO)
registrations and performances (GRADE) for a given SEMESTER
into the student's eligibility sheet (CHART) determines
student’s status, likely eligibilities and . final

eligibilities for various sltages of academic monitaring.

This is a one-lto-many mapping wilh a composite primary key.

4,2.6 The Conceptual Model

The

conceptual model of the information base for SAIPS is drawn

in a pictorial format form from the third normal form relations I

to VI1 as follows.

(a)

(b)

A relation for which the primary key consists of only one
element represenlts an entity. Relalions I, I1, III and IV
are, therefore, representing entities SEMESTER, STUDENT,
COURSE and CHART, respectlively.

A relation with a compound key of two elements represents a
relationship between two entities. The compound key of
relation V, CDURSE_NO # SEMESTER represents a relation
between the entities COURSE and SEMESTER. The relation V is
derived entity. This entily is called TIME-TABLE. The
between the COURSE or entity SEMESTER and entity

a

relation
TIME-TABLE is one—lo—many because in a given semester many

course are offered and a course is offered in many

semesters.
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(c) Relation VI has a compound key of Lhree elements, IDNO =
COURSE_NO * SEMESTER. The element IDNO comes from the

entitly STUDENT, while other lwo are the compound key of the
entity TIME-TABLE, which was identified in (b) above. This
relation represenls student’s registration at the beginning
of the semester and the performance 1in terms of
grades/reports al lhe end of the semester. The two entities

are called REGISTRATION and PERFORMANCE.

(d) The relation VII has a compound key aof four elements drawn
from entities REGISTRATIOM/PERFORMANCE and CHART. This
entity is called ELIGIBILITY.

A pictorial representation of the conceptual model is given
in Figure 4.5 with each entity represented as a box. The relation
number and entity name is written on the top of the box and the
primary key and other non-primary key elements are listed inside
the box. The primary keys of the entities are underlined. The
model is drawn in a hierarchy with entlities with single element
primary key at the top, level 1, derived entities with compound

primary key of two elemenls al level 2 and s0 ona.

4.3 THE LOGICAL MODEL DESIGN

The conceptual model in Figure 4.5 and the set of third normal
form relations are used to derive a logical model of the data. In
the conventional process of development of a logical model, the
first consideration is deciding which database model will be best
suited for the particular conceptual model. The second
consideration is availability of the database management (DBMS)
software package on the available hardware (computer machine) to

be used for the informalion processing system.

In the BITS example, no DBMS software package was available
on the hardware (IBM-1130 and HP-1000). This has led to

development of -a complex software of totally different kind,

where the software tasks are increased many—fold. The software

has the additional burden of providing and maintaining the

datébase security, data dictionary, storage and retrieval and
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ITI.STUDENT I1I1.COURSE I1.SEMESTER IV.CHART

1DNO COURSE_NO SEMESTER CHART
s e T ang
CHART TYPE FIRST/SECOND SEMESTER
§TATUS PREREQ SENESTER/
(GPA SUNRER TERM
¢up
PRHO
LEVEL 1
A ! ) 3
V.TIME—
_TABLE
COURSE_NO %
SEMESTER
» 1¢_NAHE "
LGrRTRE
NO_SECTION
DAY_TINE
LEVEL 2 1
.REGISTRATION./
VI-BEREBRHANCE
IDNO % COURSE_NO *
SEMESTER
»»l  HO_SECTION -
GRADE
CATE GORY
. NO_STUD
LEVEL 3 T
VII.ELIGIBILITY
IDNO % COURSE_NO *
.| SEMESTER * CHART |
1  GRADE
| NO_SECTION
LEVEL 4

i - Conceptual Model of the Information Base for Monitori
Figure 4.5 - The Conept s ement of Studente’ Aoademio Revords, "2
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many other tlasks which any DBMS software would carry-oult as a
rouline. The absence of a DBMS software package has resulted in a
more complex bult flexible design. It has been exploited to
advantage. The good features of all database models, relational,
hierarchical and nelwork have been used, which is not possible

when one wuses a standard DBMS software package based on a

particular database model.

The mapping of lhe designed conceptual model of Section 4.2,

Figure 4.5, into a logical model, is described in the following

secltions.

4.3.1 Mapping of Conceptual Model to Logical Model

The conceptual model is mapped into a logical model by defining
relations and their allributes. One attribute or a combination of
atiributes will represent the primary key for the relation. Every
box in Figure 4.5 represents a relation which can be looked as a
“table" in which no two rows (tupies) are identical. Each
relation or table can be regarded as a file and each attribute of

the relation becomes a field within the file.

The seven boxes in Figure 4.5, with respective relations and

their attributes inside the boxes are, thus, converted into

following seven files:

File 1: SEMESTER file with fields ACADEMIC YEAR, FIRST/SECOND
SEMESTER or SUMMER TERM. '
File 2: STUDENT file with fields IDNO, NAME, ADDRESS, CHART,
STATUS, CGPA, CUP, and PRNO.
File 3: COURSE file with fields COURSE_NO, TITLE, UNITS, TYPE,
and PREREG.
4: CHART file with fields CHART, SEMESTER, COURSE_NO, and

CATEGORY .

TIME-TABLE file with fields COURSE_NO, SEMESTER, IC_NAME,
compP_DT, NO_SECTION, and DAY-TIME.

File 6: REGISTRATION/PERFORMANCE file with fields IDNO,
SEMESTER, NO_SECTION, CATEGORY, GRADE, and

File

File 5:

COURSE_NO,
NO_STUD.
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File 7: ELIGIBILITY file with fields IDNG, SEMESTER, COURSE_NG,
CHART, GRADE, and NO_SECTION.

The one-to-many or many—-to-many relations af canceptual

model exist between the entities of the files because the files

contain common fields having common values.

The mapping of concepltual model inlo a logical model as done
above is a relatively easy process. Every box from the conceptual
model becomes a relation or a table or a file, and the user is

supplied with the wuser view of the informalion, which 1is in
tabular format. This is due lo using a normalization approach - to

designing the conceplual model.

4.3.2 Design of Files

The logical model obtained is modified to eliminate conflicts and
reduce redundancies. The modified model 1is refined and new
relations .and/or redundancies are added to imprave the

performance according to processing requirements.

In arriving at the final design, various aspects of system
performance, securily, and processing reqﬁirements have been
taken inlo considerations. A translation of the conceptual model
relations into as many files results in information storage in
many different files. The data independence, flexibility, reduced
redundancy and avoidance of anomalies gainéd by'the normalization

process carried in the conceptual design are available with such

a model.

But, too many files in the logical model should be avoided.
Distribution of the information in too many different files means
that application programs have to retrieve it from different

files. This increases physical input/output (I/0) activity and

leads to excessive overheads.

The reduction of number of files will alleviate the problems
described above, but if carried too far, il would result in a

single file for the entire database, in the extreme case. The

data independence. flexibility, reduced redundancy, and avoidance
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of anomalies gained by normalizatlion i1n the conceptual model
would be lost. Therefore, the objective is to reduce the number

of files in the logical model while preserving the desirable

features of the model.

In the following section the above design is modified and

refined for each of the seven files of the logical model.

4.3.2.1 SEMESTER File

The SEMESTER relation (file 1) has only two attributes (fields),
ACADEMIC YEAR and SEMESTER NUMBER/TERM. The combination of these

two fields uniquely defines what is referred to as a SEMESTER,

for example:

SEMESTER = 89,2

implies SECOND SEMESTER of ACADEMIC YEAR 1989-90. Therefore, the
two fields in combinalion form the primary key called SEMESTER.
In other words, the SEMESTER file'can have only one field <called
SEMESTER which is also the primary key and this file will contain
semesters like 89,1; 89,2; etc. in sequence upto the current

semester.

An entire file is devoted to a piece of information which
serves the only purpose of a reckoner for the current (latest)
semester. The information about semesters is contained in other
files, 1like TIME-TABLE, and REGISTRATION for maintaining the
identified relations. The file has only one field, contains no
information which 1is not present in other files, contains
nonvolatile information, and almost not cohtributing anything.

are no attribules which depend only on semester. The file

There
can be said to serve no useful purpose and can be eliminated.
Therefore, the SEMESTER file is removed from the logical model.

The current semester information is stored in another file called

MISCELLANEOUS file, which contains all such small information,

its details will be discussed later.

75



4.3.2.2 STUDENT Faile

A user view of the STUDENT table (file) is shown in Figure 4.6.
The file 1is made—up of the attributes (fields) IDND, NAME,
ADDRESS, CHART, STATUS, CGPA, CUP, and PRNDO. The IDNO is the
primary key (key altiribute) for the relation because its wvalues
are unique, that is, lhere are no two tuples (rows) with same
IDNO. The primary key 1s same as the one identified in the
conceptual model. The non—key fields are NAME, ADDRESS, CHART,
STATUS, CGPA, CUP, and PRNO.

The mailing address is normally long (&0 to 80 characters)
requiring ADDRESS field to be big in size. All other fields of
STUDENT file pul together may not be as large. A close
examination of the processing requirements reveal that address of
the student is required in a very few reports (Table 4.2),
whereas the other information in the STUDENT file is required to
be accessed often. This means, far évery processing . requiring
STUDENT file and nol the address in it, there will be extra 1/0

overhead of the address.

To avoid this overhead, as well as to simplify the storage,
retrieval, and processing, the STUDENT file is split into two
files. One, STUDENT MASTER file, containing all fields except the
ADDRESS field, and two, ADDRESS file containing the addresses of

the students.

In the STUDENT MASTER file some fields are added to
facilitate the processing at the cost of increased redundancy,
like, year and semester of admission, type (program) of the
student, etc. Similarly, some fields are added to keep studenl's
like, previous IDNO, dual-degree preferences, etc. These

history,

small pieces of student dependent information are not kept in

separate files because that would increase the number of  files.

The overhead is also negligible as the size of the information is

small.
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4.3.2.3 COURSE File

Course file contains the fields COURSE_NO, TITLE, UNITS, TYPE,
and PREREGQG. A sample course file is shown in Figure 4.7. As a
course can have more than one prerequisite/restriction (PREREQ),

each prerequisite/restriction would require one record in COURSE

file.

If a course X, say, has 1lhree prerequisite/restrictions,
then three records are required to store the fact that course X
has three prerequisites/restrictions. In these three records, all

fields except the PREREG field would be same causing a large

amount of redundancy.

The logical design is modified to reduce this redundancy by
providing whal is known as "multiple value field" in the file.
That implies, if field PREREQ is defined to be multiple wvalued,
then only one record is required to store all the three

prerequisites/restrictions and data values of COURSE_NO, TITLE,
UNITS and TYPE are stored only once.

In the COURSE file fields PREREQ and TYPE are multiple

valuad and all other fields are elementary (single valued).

4.3.2.4 CHART File

Semesterwise patterns for differenl programs are stored ' in the
CHART file. The sample of semesterwise pattern, Chapter ' Two,

Figure 2.2, shows the information to be contained in the file for

one semesterwise pattern of a given program.

The course litles and unils are not stored in CHART file
because these are available in the COURSE file. Therefore, only

fields required in the CHART file are CHART (chart identification

number), SEMESTER: CDURSE_ND, and CATEGORY. If each of these

fields is considered to be elementary field, one semesterwise

pattern would required as many records as there are courses in
the semesterwise paltern, wilh CHART field bhaving same value in
all the records and SEMESTER field having same value for all the

courses in a semester. The redundancy is obvious.
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IDNO NAME ADDRESS CHART STATUS CGPA CUP | PRND
89B4A7956| SHIVA 15/6 FLORA| B4A7 |.0On Rolls 8.06| prod=}0057
RAMA 3RD FLOOR |II Sem| .Registered 854
KRISHNA(NEW DELHI Likely PS2 UNIT=
.etc. 106
89A8T5245 . .o ABTS . 7.28]) .. ..
89A8PS247 .. .o - .- .. - ..
Figure 4.6 - A User View of the STUDENT File.
COURSE_NO TITLE UNITS TYPE PREREQ
CS €33z SYSTEMS PROGRAMMING 3 CDC for A7 CS €311
CS €332 SYSTEMS PROGRAMMING 3 CDC for A7 CS €321
CS €332 SYSTEMS PROGRAMMING 3 CDC for A7 CS €331
ME C481 PROJECT APPRAISAL 3 DCOC of A4| ‘AADC C212
MATH C111 LI&EAR ALGEBRA -5 AR, C-DP MATH D131 CON

Figure 4.7 - A User View of the COURSE File,.
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The logical design of CHART file does not get simplified

even wilh use of multiple valued fields as described in COURSE

file.

For one semesterwise pattern, CHART field is only required
once while each course information requires SEMESTER, COURSE_NO
and CATEGORY fields. If Lhese three fields are grouped together
as one field, say S_C_C, the concept of multiple value field can
be applied to this new field (S_C_C). The resulting logical model
of CHART file will have two fields, CHART and S_C_C, with S _C_C
being a multiple valued field. Thus, the semesterwise pattern
could be stored in one record of the file as shown in Figure 4.8.
A group of continuous fields that are related, #for example,
fields SEMESTER, COURSE_NO and CATEGORY (or S_C_C field), is
called a "periodic group." With this periodic group field and
CHART field, one record will suffice for one semesterwise pattern
having as many occurrences of the periodic group field as there

are courses in lhe semesler wise patlern.

This logical model still has the redundan;y of semester
within all courses of a semester. The numbers of courses for a
semester is six, on the average. In order to reduce this
redundancy, the design is modified. The SEMESTER field is de-
linked +from the periodic group and number of courses in each
semester (semester counls), starting with the.first seméster of
the semesterwise pattern, are stored separately. The' semester

countls for a typical semeslerwise pattern . (Figure 2.2,

Chapter Two) are:?

Year First Second Third Fourth
Semester 1 2 3 4 5 ¢4 7 8 9 10 11 12
Count & & 0 7 7 1 7 &6 0 5 1 0

. {pumber of courses
in the semester)

each academic year 1is divided into three semesters,

vHerE:
the First Semester, the Second Semester and Summer Term, and
Semesters are counted as 1,2,3,4 elc. starting from 1 for First

Semester of first year, 3 for Summer Term of first year, 4 for
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First Semester of second year of Lhe semeslerwise pallern, and so

on.

The semester counis tell that the first six periodic groups
(COURSE_NO and CATEGORY in them) belong to first semester of
first year, the nexl! six belong to second semester of first year,
and so on. From this information, semesterwise chart can be
easily generated back. The semester counts form a multiple value

field with attribute SEM_COUNT for a given chart.

Normalization process would require that the semesterwise
pattern information should be stored in two files, one with
attributes CHART, - COURSE_NO and CATEGORY, and other with
attributes CHART and SEM_COUNT. If this is done, there will be an
increase in number of files. The information in two files is
required togelher to generale the semesterwise pattern and, thus,

two files will increase the overheads.

The solution is foﬁnd by providing "multiple record types"
within a file. This is done by defining a single record type for
the file containing all the fields of several different .record
types. For the CHART file the records of semester counts and
records of course information are kept in the same file. The
final design of the logical model of CHART file has a CHART
field, multiple valued fields SEM _COUNT and periodic group of
" fields COURSE_NO and CATEGORY, as is shown in Figure 4.9.

4.3.2.5 TIME-TABLE File

The TIME-TABLE file is for the information of courses offered
during a semester. The SEMESTER field is removed by providing a
TIME-TABLE file for a specified semester because time—table of

previous semesters 15 only of archival value in academic records
processing. -

In Section 4.2.2, it was explained that a course can have

one or more sections, each with different day-hours, one

instructor—-in—-charge, one or more instructors for each section

and one comprehensive examination date. The TIME-TABLE file for a
typical course may look as shown in Figure 4.10. The COURSE_ND,
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CHART 5. C_C S C_C

SEME-| COUR—| CATE— | SEME—| COUR—-| CATE-
STER |SE_NO|GORY |STER |SE_NO|GORY

89A7 87, 1{MATH - 82,2|58Cl1 - .-
PS D131 D131

0H1 ?0, 1| BITS - 20,2|BITS EL

07 F533 F524

Figure 4.8 - A Modified Logical Model of CHART File.

CHART multiple valued 'periodic group
SEM_ |sEM_ | .. COUR-|cATE-| .. L
COUNT | COUNT SE_NO| GORY
1

Figure 4.9 - The Final Logical Model of CHART File with Multiple
Record Type. Multiple Valued Field is SEM_COUNT and
Periodic Group of Fields COURSBE_NO and CATEGORY.

COURSE_NO | SEMESTER 1C_NAME COMP_DT |NO_SECTION|DAY_TIME
AAOC C111] 90,1 skg 8712 FN 1 MWF 3
AADC C111] 90,4 tkr 8712 FN 1 MWF 3
AADC C111]| 90,1 PND 8/12 FN 1 MWF 3
AADC C111| 90,1 kkm 8/12 FN 2 T ThS 2
AADC C111] 90,1 tkr 8712 FN 2 T Ths 2
AADC C414]| 90,1 ynk | 8712 FN 2 MWFaBa

Figure 4.10 - TIME-TABLE File for a COURSE
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IC_NAME, and COMP_DT fields are repeated for eact record, and

there are more Lhan one record per section because of more than

one instructor for lhe section.

This design 1is modified by splitting the TIME-TABLE file
into three files. The first file contains only single valued
(elementary) fields, COURSE_NO, IC_NAME, COMP_DT and a pointer
field, which 1is added to point to the starting location of
records for section information of the course in the next file.
This file is called TTINFO, The second file, called TTEXPF, is
for information aboul a section it has the fields COURSE_NO,
NO_SECTION, DAY_TIME and first instructor (IC_NAME). A pointer
field is added to this file which points to the starting location
of records for more instructors, if any, in the third file.
Another pointer field is added to point to the record of this
file itself which conlains details of next section for the same
course. This pointler is setl zero if there are no more records
(sections) for this course. The third file, has only two fields,
one 1is for the instructor (IC_NAME) and second for a pointer to
next instructor for the same section. If no more instructors are

there the pointer is set to zero. This file is called TTPNTR.

The logical design of these three files is 1like a

hierarchical database model. The structural diagram of the TIME-

TABLE files is shown in Figure 4.11.

4.3.2.6 REGISTRATION/PERFORMANCE File

Thé REGISTRATION/PERFORMANCE File with STUDENT + COURSE +
SEMESTER relation al third level in Figure 4.5, establishes the

linkage between STUDENT, COURSE, TIME-TABLE and SEMESTER as shown

in Figure 4.12. The primary key is composed of IDNO, COURSE_NG,

and GSEMESTER. The non—-key attributes are NO_SECTION, GRADE,

CATEGORY, NO_STUD.
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TTINFO: TINE-TARBLE Common Information
COURSE_NO |IC_NANME{ COMP_DT |SEC_POINTER
ARDC C114 PND 8742 FH +
[cs cats T mon Tsaraz i | T |
. T ] I
| Sectionwise information pointers
TTEXPF: TIHE-TABLE Section Information
COURSE_NO{NO_SECTION|DAY_TINE|IC_NAME|HORE NEXT
INSTRUCTOR{SECTION
POINTER POINTER
L 1800¢C €141 i HUWF3 skg 1
- [ K
|
AA0C Ciiil 2 ll’ ThS 2 l kkm r ) l ——*
i ] |
ARDC Ciii‘ 3 ' !H UWF 8| unk ’ * l __-i_*
|
. 9
I ~ more instructor pointers

IC_RANE

HORE
INSTRUCTOR
POINTER

tkr

E

l_p""

0

LT ]

TTPNTR: TINE-TABLE More Instructors Information

Figure 4.11 - Logical Model Structure Diagram of the TIME-TABLE Files.
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Once agawn lhe GEMESTER field 1s dropped by storing
information aboul the current semesler only. If every student on

the average registers for six courses, six records will be
required for one student and all will have same IDNO. This
redundancy 1s reduced by noling the fact that for each course
registered by a student, 1lhere 1is a COURSE_NO, CATEGORY,
NO_SECTION and GRADE. These four fields are taken as a periodic
group. This would require only one record per student and the

logical structure of the record will be as shown in Figure 4.13.

The REGISTRATION File, thus, has the elementary field IDNO,
which 1is also the primary key, and a periodic group of fields
COURSE_NO, CATEGORY, NO_SECTION and GRADE.

4.3.2.7 ELIGIBILITY File

Finally, what a student 1is required to do as per the
semeslerwise charl and what has been done in the past and in the
current semesler 1s linked into ELIGIBILITY file by Aestablishing
linkages at the fourth level, Figure 4.5, between CHART File and

IDNO COURSE_NOD |SEMESTER|NO_SECTION|CATEGORY | GRADE
‘892B4A7956| €S C311 20,1 1 EL a
89A8TSZ245| AAOC C111 90,1 3 OE C

Figure 4.12 - A User View of REGISTRATION/PERFORMANCE File.

1DNO periodic group

COURSE_NO|NO_SECTION| CATEGORY | GRADE .e

Figure 4.13 - The Modified Logical Model of REGISTRATION/
PERFORMANCE File.
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REGISTRATION/PERFORMANCE fi1le of current semesler. The file has
the 1nformation of pasl performances, present performance and

fulure requirements. For every student IDNO, semesterwise pattern
(CHART), performance (GRADE) and semester of performance
(SEMESTER) for all courses (COURSE_ND) in the CHART is required
to be stored. That 1is, the semeslerwise pallern for a program 1is

translated into a studenlt’s semester program chart.

The 1logical design of the ELIGIBILITY file 1is thus, an
extension of the CHART file in which two mere fields, SEMESTER
and GRADE are added to lhe periodic group of fields COURSE_NO and

CATEGORY.

This logical design needs a further modification because of
the following reason. In a semesterwise pattern (CHART), a course
(COURSE_NO) can appear only once, bul a student can repeat or may
have o repeat a course which would result in more than one
performance (GRADE) and semester of performance (SEMESTER) for a
course. To allow for more than one performance (GRADE) in a
course (COURSE_NO), one more field, a pointer field, called
NEXT_POINTER is added to the periodic group of COURSE_NO,
CATEGORY, GRADE and SEMESTER fields.

For more than one performance in a course (COURSE_NO) the
repeal pointer (NEXT_POINTER) poinls to a location after all the
first occurrences or previous occurrences of periodic group and

creates a new periodic group to store the information.

The final logical design of the ELIGIBILITY file has IDNO as
the primary key and COURSE_NO, CATEGORY, GRADE, SEMESTER and

NEXT_POINTER fields as the periodic group.
4.3.3 Updatle of Logical Model for Processing Requirements

The modified and refined logical model of the information base is
critically evaluated in totality for the processing requirements.
Through - this process needs emerge for adding some more files to

the logical model. These are explained in the following

paragraphs.
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Informalion processing oflen regquires Lo know total number
of students on rolls, total number of courses in the COURSE File,
total number of inslruclors available etc. elc. All these pieces
of information are referred often and if kepl in separate files,
will cause a lot of overhead. Hence, all such individual, non-—
dependent pieces of information including the current year and
semester, as described while removing SEMESTER file from logical
model, are kept in a block file which can hold multiple record

type. This file is called MISCELLANEQOUS.

A particular ordering of information is always required on
the reports/forms generalted by the system. For this purpose
following two index files are added to the logical model.

(i) Index on IDNO field of STUDENT MASTER file, called IDSORT.
(ii) Index on COURSE_NO field of the COURSE file called CRSORT.
Each of these index files has only one field, which gives

the position of the record in lhe file in sorted alphanumeric

order of the key field.
4.3.4 Update of Logical Model for Performance

The performance of the system and its capability to meel the
computational demands depends to a large extenl on the structure
of information storage and availability. Other factors which
control this are the hardware, which is not easily substituted if
performance is not satisfactory and the software. The software
for a process is again depended on the information structure.
Therefore, in order to achieve the desired performance, the

logical model of Lhe information is required to be updated.

The studenils’ registration/performance information is used
throughcut a semester and is processed many times, in multiple
ways for differenl requirements (Table 3.3, Chapter Three). One
logical view of this information is studentwise which is
available in REGISTRATION/PERFORMANCE file (Section 4.3.2.6). Any

student depws - i2<1l query can be easily generated from this file.

The ralation represented in the REGISTRATION/PERFORMANCE
file 1+ [DNO # COURSE_NG, buil wiih Lhe luogical model designed



(Section 4.3.2.6), 1t will take long time to answer any query
based on COURSE_NO. For example, to find number of students

registered in a course (NO_STUD), the records of all students

have to be searched. This will be an expensive operation.

Similarly, at the end of semester, grades/reports (GRADE)

are awarded by the instructor—in-charge for each student in the
course. This information (GRADE) has to be entered and verified

for all courses for all registered students in shortest possible

time with absolutely no errors.

To achieve all these, two files are added to the 1logical
model.

The first file contains the relation IDNO#COURSE_NO such
that there is one record for each student-course pair. The fields
are IDNO, SECTION_NO, GRADE and a pointer to next record for same
course (COURSE_NDO) . Note that COURSE_ND field of the
REGISTRATION/PERFORMANCE relation, Section 4.2.5, Figure 4.5, is
not in the file. Through the pointer field a chain o? all

students in a course is maintained. The file is called COURSE-

LIST file.

To mark the beginning'of a course in the COURSE-LIST file, a
pointer file «called HEADER is created. The HEADER file has

fields, COURSE_NO and a pointer to first record of this course in

COURSE-LIST file.

With this logical model the chain of students (IDNO)
registered in a course (COURSE_NO) is readily available. Any
course based process can therefore be performed on this file at
the maximum speed. The logical model of these two files is given
in Figure-4.14. In order to generate the IDND-wise sorted chains
for all the courses and avoiding re-sorting of chain for each
course, an index file is created. This index file, on IDND field
of STUDENT MASTER file, ltells the correct position of any IDNC on

the sorted list of IDNOs. This index file is called RECPOS.
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HEADER

COURSE_CODE 1123141516 i
Pointer to .
starting location|-1 8 . T

of this course in
COURSE_LIST file

COURSE_LIST

ID_NO NO_SECTION | GRADE | NEXT_POINTER

-1 =) Course Not Offered

8 =) No Student Registered
in the Course

—»| 89B4A7956 3 f 9’——]
!
8984979586' 1 ' ¢ l — :
»| 89BSA1052 l 2 , E ' ¢ :

11 ]

v

b o
il

Figure 4.14 - Logical Model Structure Diagram of COURSE_LIST and HEADER Files.




Addition of these Lhree files means duplication of the
information contained in the REGISTRATION/PERFORMANCE file. Such
a high redundancy 1is introduced to achieve the required
performance and 1in order o avoid any inconsistencies, nao
information 1is entered 1n bolh the files independently. Each
entry 1s made into either of the file can tlransported ta the

other file. No other files need 1o be added to improve

performance.

4.4 THE PHYSICAL MODEL DESIGN

The physical model describes the manner in which information is
stored and accessed. This is one of the major factors affecting
the performances of the software interacting with the information
stored. Two important metrics for physical model are (i) access
efficiency, and (ii) storage efficiency. A detailed discussion on
these metrics for the files of students’ records database is
available in Mathur [48]. The physical model design requires

design of physical model access methods model and design of

internal storage model for information base.

4.4.1 Physical Model Access Method

The direct access method is used in the physical model for all
the files in the logical model. The main characteristic of the
direct access method is that there is a direct corresponﬁence
between the record key and the physical address of the record.
This permits the storage and relrieval of the physical record at-

a unigue storage location.

The added advantage of this method is that it does not

require a common field between two files to maintain a relation

between the files if lhe records in the two files are maintained
in the same physical order. This means that the files ADDRESS,
REGISTRATION/PERFORMANCE and ELIGIBILITY do not regquire the field

IDNO in them. Similarly, TIME-TABLE file (TTINFQ) does not

require a COURSE_NO field in it.
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4.4,.2 Physical Model of Information Base

The logical model of the informatlion base was designed in Section
4.3 keeping performance and processing requirementis in mind. This

is now to be converted into a physical model.
The physical model design has been carried out by

(i) 1identifying the files,
(ii) identifying the fields in each file, and
(i1i1) specifying the characteristics of each field, like,
size, conlent, range of magnitude, nature of

information in the field, etc.

The physical design has been made based on the following

assumptions:

(a) All the files are of direcl access type.

(b The maximum number of on-roll students can be 4500.
That means records of graduated and | discontinued
students are removed from the file, every year.

(c) Maximum number of courses in the CDURSE file can be

only 960.
(d) Maximum number of instructors available at any time can

be only 9&0.

(e) Maximum number of courses registered by a student in a
semester is 10.

(f) The name of student can have a maximum of 13 characters
and does not have any punctuations.

(g) There <can be a maximum of eight IDNO changes for a

student.
4.4.3 Physical Model Storage Optimization

Secondary storage (disk) space occupied by the physical
model is always a critical factor in the design of the physical

model. Attempt is always made lo reduce the space requirements

without significantly effecting the performance.

in the design of the physical model this is achieved by
coding the information of certain fields. A grade/repost (GRADE)
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which emerges for a course can be eilher an alphabel or a word or
two words. These if stored as such, GRADE field would require a
large space. By coding all possible twenty six grades/reports as
numeric from 1 to 26, the GRADE field will required only S5 bits

of space. All such codes are given 1in Appendix B.

Similarly, COURSE_NO and IDNO are two fields which occur 1in
many of the files in addition to COURSE_NO file and
STUDENT_MASTER file, respeclively. COURSE_NO is typically twelve
characters long while IDNO is nine characters long. To reduce
space occupied by these, they should be coded, Instéad of
generating a coding scheme and uéing complex computations for the
same, the code used is the physical record number of the record
for the COURSE_NO in COURSE file or for the IDND in STUDENT

MASTER file. This is possible because of direct access files.

This technique minimizes the size of the COURSE_NO and IDNO
fields to one word (2 bytes) each. For the COURSE_NO only 10 bits
are required under lhe assumption stated in Section 4.4.2. The
COURSE_NO and IDNO fields are also renamed whenever the code is
used. COURSE_CODE is used for code of COURSE_NO and RECORD_NO is
used for the code of IDNO.

Another optimization is done for the space occupied by the
faculty name (IC_NAME) field in the TIME-TABLE files. Each
faculty name requires a large space and is repeated several times
in the file. To minimize this, all faculty names are put in a
separate file called FACULTY and once again record number of this
file 1is wused in the TIME-TABLE files in place of full facultly

name. The facultly file record number is called TSRN.

4.4.4 The File Structure

The physical model is conventionally called “file
structure." The final, detailed descripltion of each of the files
in the physical model, number of records, record size, file size,
etc., are placed in appendix B. Mulliple valued fields, periadic

groups and multiple record types are all specified for each file.

All fields, their <contents, =size and characteristics are
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meliculously explained through record structure diagrams for each
file. For each field, minimum length required has been used. Free

space has been provided wherever it was necessary for future

changes/enhancements.

4.5 SUMMARY

The complete design of information content and information
storage in terms of the database requirements for management and
monitoring a academic records has been done in this Chapter. The
identifications of information entities, their relations and
converting them into a conceptual model is done in the first
phase. The conceptual model was converted into a 1logical model
which was modified for performance and processing considerations.
Therefrom, the physical design of the access method and physical
storage for the informalion base has been developed and optimized
for performance, and storage. Detailed file structures have been
developed with minute details for implemenling the required

software for the students® academic records maintenance and
monitoring.

The software for processing of academic records has been
built around this designed physical model (the file structure).
Next two Chapters deal with the detailed design of the software

for various aspecls of the processing.

27



CHAPTER FIVE

INFORMATION COLLECTION AND INPUT SOFTWARE DESIGN

5.1 INTRODUCTION

The design of lhe software, for the processes required to be
carried out by the system, is lhe task afler the detailed design
of the information content and storage file structure. This
soflware design task has been split into two parts. One deals
with the software design for information collection and its entry
into computer, which is the topic for this Chapter. The aother
part deals wilh processing of the information to meet the
requirements of educational administration and monitoring. This

is described in the next Chapter.

All transaclions with computer take place through the
keyboard and screen display in an on-line system. The user
accesses the system, enters, edils and updates information in the
files, processes queries, and generates oulpul in an interactive
mode. The user is in continuous dialogue wilh the computer. As a
result, an extra dimension is added to the'software design, that
is, design of screen formats. The screen formal design is done so

that system prompts and responses (dialogue) are u5er—friendiy.

The information entry in response lo screen prompls should
be error free. Large volume of error free information entry
requires organization of input informatlion in preset format. To
achieve this, formatted information collection is enforced by
the system and software design is required te generate these

information collection proforma.

Software design for these two activities, screen formatls
(dialogué) and proforma, requires consideration of issues
human beings — the users of the computer system. For

software design fer these has been separated +rom

involving

this reason,
the other information processing intensive software design,



5.2 IDENTIFICATION OF INPUT INFORMATION

The input information comes from a variely of sources, on variety
of forms (proforma) and at different times. In order to design
the software for information entry and proforma generation, a
full picture of the inpul informalion is required. A complete
list of input information, source document for each input and
the frequency of inpul 1is prepared from lhe requiremenls analysis
and specifications developed 1in Chapler Three, Figure 3.1,

Figure 3.2 and Table 3.2. The detailed description of each input

is given in the following sections.

5.2.1 Identified Input Descfiption

The information content of each of the identified input,
Table 3.2, Chaplter Three, which has 1o be keyed—in by the

opperator is explained below:

(i) IDNO, Name, CHART, STATUS, CUP and CGPA (if any), etc. for
all new admission students’ is input at the beginning of

each semester from the application form.

s (ii) Time-Table information for all courses offered in a
semester is input at the beginning of each semester.
Course number, number of leclure/practical sections,
instructor—-in—charge, tutorial day—hour, room number,
comprehensive examination date; day(s), hour(s), robm
number and instructor(s) for each lecture/practical

section are input from the updated time—-table printout. .

(iii) Input of course package for ACB/BL students®' consists of
the studenls® IDND, and course number with category, if
any, of the courses allotted to the student. The inpul
document is the wupdated “tentative course package"

. produced from the computer.

(iv) When a student is admitted with a semesterwise chart which
' does not exist in the CHART file, the whole semesterwise

chart is keyed-in from the Bulletin. The input information

is chart code, pattern number. number of courses in each

94



(v)

(vi)

(vii)

(viii)

(ix)

(x)

semesler and course number and catagory of all the courses

in the semesterwise chart.

Administrative actions on the student STATUS are input as
and when initiated by the appropriate bodies of the
Institute. Some examples of the administrative actions are
“Not to Register', “Debarred to Register", "permitted to
delay PS 1" and "permitted to discontinue." The input

document is the orders issued for eacn .zanction.

The input of Registralion information involves entry of
course number, lecture section number, practical section
number, course calegory and Dean's permission for each
course regislered in a semester. This input document is
the Registration card, which is generated by the computer,
on which the above information is generated through the
process of registration. The changes in the registration
information, like substitution and withdrawal, are also

inpul from the registration card.

Entry of allotment of Practice School semester is once a
year from the allotment information on computer generated
"Likely PS/TS 1list."” Actual PS/TS allotment entry is done

from the respective allotmenlt lisls, once a semester.

Entry of reports (W/DP/RC) for registered courses, which
are generated due to revisions/amendments = of
registrations, is done lwice a semester. The Registration

Card is used as the instrument for this.

The mailing addresses of students’ are updated for the
pipeline studenls continuously throughout the semester
from the wupdated compuler generated address list. The
addresses of new admission studenls are entered every

semester, from the application form.

The coursewise grades/reporls awarded by the instructor-
in-charge are submitled on the Grade List produced as
information collection proforma from the computer. The

input is course number, IDND and gradesreporl awarded for
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each student in lhe course. This inpul is also once a

semester.

(xi) The 1list of students’, who have cleared the requirements
and are eligible for award of degree is wupdated for
graduation clauses like cleared dues, etc. The information
entered is IDNO of cleared students. This information is
supposed to be updated as and when a student <clears the

regquirements of graduation.

5.2.2 Additional Input Description

There are some more inpuls which did nolt surface explicitly in
the above section and in Chapter Three. Additional information is
required for courses and instrucltors, to wupdate the existing

information or to add new entrants, in the COURSE and TIME-
TABLE/FACULTY files.

fa) Course Informaltion - One such additional information is
aboul the courses. The input is as and when a new course is
added or an existing course is changed. The input required
is course number, course title, units, lecture hours,
practical hours, prerequisite(s), restriction(s),
equivalént(s), and course type details. The sdurce document

for this is the Bulletin or the Senate.

(b) Faculty Information — The instructors®' names are kept in the
FACULTY file (Section 4.4.3, Chapter Four). New persons
Join on the facully, and some of the existing faculty leave
or are assigned different duties. Thus, the faculty
information has to be updated continuously. For new faculty

the name is inpul and for existing facully the status is
updated. '

A 'summary of all these input information along with their

source document and frequency of input to the syétem is given in

Figure 5.1.
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Input No.|Description Input Document [Freguency
1. New Admission Application 1
Student's Information Form
2. Coursewise Time—-Table Updated Time-— 1
table Printout
3. ACB/BL studenl’'s Tentative 1
Course Package course package
from computer
4. Semesterwise Chartls Bulletin or 1
for all students Senate
5. Administrative actions Orders for 3*
on student Status actions
6. Registration Data Registration 1
Card
7. Practice School(PS) and Computer gener-— 1
Thesis(TS) Allotment ated lists
8. Administrative reportls Registration
awarded due to registration|Card 2
errors or registration '
revisions/amendmentls
{W/DP/RC)
9. Student®'s Correct Mailing Updated Address 3+
Addresses ' List or Applic-
ation Form
10. Coursewise Grades/Reports Grade Lists 1
as awarded by Instruclor-—
in—-charge
11. ‘Cleared requirements of Computer List ¥*
Graduation of Likely
Graduates
12. New Course Information Bulletin or *
Senate
13. Instructors Information Time—table *

Frequency: 1 implies input once a semester,
2 implies inpul lwice a semestler, and

# implies inpul as and when necessary.

Figure 9.1 - SBummary List of Input Information.
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5.3 DESIGN OF INFORMATION INPUT SOFTWARE

The design of the information enlry software for the information
identified above is described in this section. The information
has to be entered by the operator(s) from time to time. For any
operator entry environmenlt, the primary aim should be to take all
precautions o reduce the incidence of an enlry error while
permitling the operatlor lo key—in the information at their own
pace. The operator should be able to key—-in the information
without waiting even when multiple users are using the computer

and/or multiple operalors are entering the information.

The software for the information entry has to take care of
these aspecls. The specifications of the information entry
software are first explained and then the software design details

are given.
5.3.1 Reliability Considerations

The very nature of the information, that is, academic records of
the students, demands accurate, error—free and reliable operation
not only in records maintenance and processing, but also in entry
of information. Confidentiality and vulnerability of the
information require stringent control on information entry and

complete prevention of manipulation of any kind.

In the design of information entry software, the objectives
have been to obtain error—free and reliable input, in shortest
possible time, with minimum verification needs and with economy
of effort. In olher words, lhe systems design focuses on the need

to ensure minimum human errors in entering of the information in

the computler.

In order to achieve these objectives, following guidelines

have been used in designing of the system, as a whole, and iﬁput

software:
(i) Every information is input only once.

(ii) Only thoroughly validated and verified information can bhe

used for processing.
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(111> The proforma used for enlering i1nformalion 1nto compuler,
1s wused to capture the information at the origin of

information.

(iv) The proforma 1is produced from the computer, as far as
possible, and includes the peripheral information required
for the process of generation of new information and

intelligent entry of new or updated information.

5.3.2 Time Constiraints

Time is one of tthe <critical factors in the educational
environment, (Figure 3.2, Chapter Three), because of stringent
time schedules lo meet the deadlines and the very requirement of
completing the first event befare the second one, which is
dependent on the first, takes over and leads to a collapse of the

system.

Entry time 1s minimized using two approaches. The first
approach 1is to provide an interactive mode of entry to the
operator, where operator knows what to kgy—in where and can editl
the keyed-in information for any typing mistakes. Information
validation checks are performed and error messages are displayed
with options for the operalor response. This method of oﬁ—the—
spot (on-line) error correction resulls in faster, error—-free
information input as compared to one without any checks at entry
time. If the error detection and correction is done only after
entire information has been entered, the corrections made may
introduce more errors which would require repeating the whole
process several tlimes wuntil all errors are removed, thus,

requiring much larger time to obtain error—free information.

The second approach to reduce information entry time is by
providing multiple entry, that is, number of operators do the
entry simultaneously. Whenever large volume of information to be
entered this method 15 used. The examples are, entry of

registration information for all students and entry of

grades/reports for all courses.
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5.3.3 Multiple Operator Entry

The simultaneous inpul of information by more than one operator

rejuires special considerations in the soflware and makes the

software more complex. More lhan one operaltor using the system

means:

(a) invocalion of the same software package from different

terminals to perform the same or different task,

(b) simultaneous access to the stored information by more than
one package or by same package running on different

terminals,

(c) likelihood of entry of same information by different

operators, and

(d) possibility of input of two different pieces of
information, for same record, at the same instant. This
would resull in either a deadlock of one destroying the
other by over wriling causing wrong input, whereas, both

operators would have given correcl input.

Software takes care of all these situations and avaids all

possible errors that may resull due to more than one operator

working on the system.

It provides for simultaneous invocation of same or different
packages on different terminals whenever it is not going to
result in any clash. At the same time, operaltions which require

exclusive execution, like CGPA update, cannot be performed if any

other work is going on.

Similarly, sharing of the information base (files) is made
possible for simullaneous information entry and retrieval.

Exclusive wuse is enforced in «critical processing situations.

Sequencing of read/wrile operations 1s done to avoid any dead-

lock or destructive situation when more than one oaperator is

entering the information.



Software is geared to check for duplicate entry of same
input, from different or same terminal, and flashes appropriate
messages 1f it happens. But, if lthe second entry is an wupdate,

operator is provided wilh appropriate oplions to make the revised

entry.
5.3.4 Human Factors

In an on—-line system, the user is in continuous dialogue with the
computer through the screen, where each one only communicates by
writing on the screen. The user—-computer interactions in the on-
line system assumes a dual role for the user. The user, not only
uses the computler for running the specified package but also has
to play the role 6? the computer operator. The operator performs,

in interacltive mode, one or more of the following funclions:

(i) Log-in atl a terminal and invoke the package.
(ii) Call wup a specific option for processing or input of
information.
(1ii) Enter information interacltively or respond to prompts
displayed. »
(iv) Edit the keyed information for any tlyping errors.

(v) Respand to error messages.

The wuser psychology, thus, has to be considered as an.

important factor in the software design.

Human—-machine interaction involves many human factors that
have been considered in the design. Human operations,
memorization, reasoning, visual perception and dialogue are

important human factors among others.

In the soflware design for information input human factors

have been addressed in terms of:

(a) Optimizing Human Operations,
(b} Minimize Memorization,

(c) User—friendly, Menu-driven Operations, and

(d) Error Control.
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(a) Optimizing Operations

The operations o be performed by the operator can be

measured in terms of number of key strokes required Lo be made tao

input

a specified length of information. Wherever possible the

operator keystrokes are minimized in such a way that error—free

entry is made at the oplimum speed because less inpul will result

in lesser errors and faster entry. Some lypical examples of input

optimizations are explained below.

(i)

(ii)

(iii)

(iv)

Entry of record number, which can be at the most a 4 digit
number, instead of IDNO, which is nine characters long.
The record number has only numerals (O 1o ?) while IDND is
alphanumeric. Keying—in of IDNO requires not only more key
strokes but also movement of fingers over the enlire

keyboard, making the entry slower.

Similar to (i) above, course code is used instead of

course number for inputtling courses, wherever possible.

For entering a record number, say 43, a formalted read
will require input as '0043" that will take atl leaslt 4 key
strokes (one each for 0, O, 4 & 3), whereas an unformatted
(or free format) read will require only 2 key strokes (one

each for 3 & 4). This optimization has been provided

throughout the software.

Information input is minimized by only entering what is
noi available in the system. No information, which is
directly available in the system or can be logically
derived " through a process, is entered as a new - input.
Exceptions 1o this are situations of double entry of same
information for verification and elimination of operator
errors. Use of informalion available internally is made at
the cost of exlra processing, primary memory or secondary

memory or all of them.

(b) Minimizing Memarization

Software design is made in such a manner that operator is
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not required to memorize tlhe information 1to key it or 1o

understand it. Many pieces of informalion are coded for
optimizing on storage space (Section 4.4.3, Chapter Four and

Appendix B), but the user is not required to remember them. For
example, grade "A" is coded as 1 (Appendix B) but the operator
enters "A" only wherever it has to be input and not the code "1."
Similarly, the system oulput will always reproduce the
information in 1the original form and naet the caode. The

translation task, from information to code and vice-versa is

carried out by the soflware.

(c) User—friendly, Menu-Driven Operations

The entlire soflware has been designed to be menu-driven and
user—friendly. Every package, when invoked, greets the user with
the package description and update version followed by the main
menu. All successful completions of the desired tasks and on
completion of execution of the package, user 1is informed by
termination message whereas abnormal terminations generate an
error termination message. Figure 5.2 shows a typical  wuser
session with the computer including the 'login" procedure to
check for the valid users and "logoul" procedure to clase 1lhe
account and prevent any uﬁauthorized access 1o the system.
' Figure 5.3 shows‘more details of the process of execulion of a

task chosen by the operator.

Knowlédge, education 1level and training of the operators
have been the prime concern in designing menus and sub-menus. The
messages have been kept brief and clear and are in simple
English. Figure 5.4 shows a typical main menu for '"Registration
Information Entry and Validation" and a sub-menu for one of the
tasks on the main menu. The operator can go from the main menu,
in Figure 5.4(a), o a sub-menu by selecting an option, for
example, option 2 on main menu will result in sub-menu in
Figure S5.4(h). Selection of an option on a sub-menu may result in

a sub—-sub-menu or prompls to the operator for necessary

information or return to main menu.
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Registration Information Entry and Validation Package
Ver 3.1 4.19 PM SUN., 192 MAY , 1991

Current Year: 1990-91 Current Semester: 2

You Can Perform Following Tasks:

1: Set/Re—sel Registration Flag

2: Enter Registration Information
: Modify/Correct Registration Information
¢ Display Registration Information
: Print Registration Information
: Unit Entry-Posting

7: Enter Category Information
: Auto Verify/Correct Registration Informatlon
: Post Repeals

10: Enter Single Course Registration

112 Exit

Choice ? 2

(a) The Main Menu

Registration Informaltion Entry and Validation Package
Ver 3.1 4.19 PM SUN., 12 MAY , 1991

Registration Information Entry:

1. Enter Total Information
2. Enter Sections Only

Option ?

(b) SBub~Menu for Choice 8 - "Enter Rogiltkation Information®

Figure 3.4 A Typical Main Menu and a Sub-Menu for
Registration Information Entry
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User—friendliness is further enhanced by dialogue and screen

designs. These are explained in the next section.

(d) Error Control

Errors that are possibly made by the operator during the
information entry are normally of two lypes: typing errors and
comprehension erraors. In the software, mechanisms are provided to
check operator typing errors as far as possible. An input of a
character will not be accepled in a numeric field, for example,
in course cade ar record number field. Similarly, in student's
name (NAME field), no numbers or characters other than a space

and alphabets "A" to "ZI'" are acceptled.

Whenever an error occurs,. a brief but clear error message is
displayed and the operator is prompted for the carrect entlry in a
manner which is least disturbing to the entry process. In some
situations, the operalor is provided with options in a menu form.
The operator can choose an option, which may be as simple as
reentry of the information or a complex one which may 1lead the
operator 1o navigate through a series of checks, verifications,
entry of other vinformatipn to apply corééctive measures and

finally return to the original entry screen.

The interactive mode of input provides the feature of making

corrections to the information keyed, as the keyed information is

displayed on the screen simullaneously, before signaling the

computer to actept the infoermation.
5.3.5 Screen and Dialogue Design

The user interacls with the system in a two-way dialogue via the
screen and keyboard. A prompt or a message is a dialogue between
the user and the system. The acceptabilily of the system depends
upon the degree 1o which the system can be made as easy as
possible to use. However, more freedom to the user implies more

complexity for the software and there is always a need of

striking a balance between the lwo.
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The input is of several different kinds (Figure 3.1). Some
entry screens take more than one input information on one screen

while some entries run into multiple screens.

User—friendliness, visual perception of the operator and
other human facltors have been the main criteria for screen and
dialogue design. AL limes, system performance efficiency has been

compromised to make screen and dialogue more responsive to the

user—needs.

The software provides the following features in the screens

and dialogue.

(i) All prompts and messages are short, simple, clear and in
simple English. They do not confuse the wuser with

imprecise or misguided dialogque.

(ii) System prompt, requiring user attention 1is accompanied
with a "beep'" (audio promﬁt) of varying duration. A single
beep is used for a "pat" to the user or for requesting an
input while a long beep is used for errors, length varying

with the severity of the error.

(iii) The prompts and messages are provided in consistent

manner. This reduces the reading time for the user.

(iv) The  uniformily in screens is provided such thal opening

message - package name, versiaon number, date of last
revision and main menu, display area of prompt and screen
format are consistent throughout the packages in tlhe

soflware.

(v) The sysltem displays simple instructions on the screen
which tell lhe operator how to proceed and continue the
dialogue. Some such instructions are "0 to Exit', "Enter Y

or N', "a to Abort" and '"press Return to continue."

(vi) The format, in which the information is to be keyed-in, is

displayed, guiding the operator, where to key—in what.
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(vii) The operator can edit the information keyed—in to correct
any keyboarding errors, before asking the system to accept

the input for further checks and verifications or use.

5.4 VALIDATION OF INPUT INFORMATION

Any information entering the students' academic information
processing system must be correct, correctly entered and
thoroughly verified before it can be used for the purpose it 1is
intended for. This verification and validation of information 1is
crucial for the error—free processing of sensitive academic
records and cannol be left to error prone, slow and tedious
manual verificaltions. Software has been designed and developed tlo
provide for verification and validation of the information, not

only for the new input but also for the information stored in the

system.

All inpul software 1is interactive (Section 5.3), which
accepts the operator enlry only after proper verifications. Every
new inpul to the system is first subjected to the routine edit
checks wilh appropriate prompts and error messages, on detection
of an error. The edited informaltion is then subjected to <cross-—
thecking of values across multiple entries or stored information.
Finally, validated information enters into the system and stored

in the files.

For the new information entering the system the onus of
correctness of the information 1lies with the source of
information, bul the software has been so built that it detects

the errors made al the source and prevents wrong input to the

system.

The primary objectives of the verification and validation

software are:

(i) Not to accepl wrong, contradictory, inconsistent,

arbitrary, and erroneous information input.

(ii) Avoid and/or deteclt and correct operator typing mistakes.
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(iii) Identify inconsistencies in the stored information, which

may be due lo wrong inpul or corruption of information by

unknown errors.

.The wverificalion and validation checks performed by the
software can be classified into two calegories (i) on—line

checks, and (ii) off-line checks.

S.4.1 On-Line Validation

On-line checks provide wvalidation of information when it 1is
keyed—in and if found wrong, the system immediately promplts tLhe
operator to reenter informaltion correctly. Operator is not
allowed to proceed further 1ill the correct enlry is made, or the
operator chooses to ''quit"” and terminates the information entry
process. The keyed—in information is neither stored nor utilized
until it passes the on-line checks. All input is subjected to on-

line verification, butl the checks that can he performed on-line

are limited.

5.4.2 Off-Line Validation

The off—-line check implies a verification and validation of 1lhe
keyed—in information after it has been slored. Software for Llhe
off-line checks is separately built and invoked after the
information input is over. The errors_detected can be corrected
interactively by the operator, that is, as soon as a verificatian
fails, the system prompts, on the screen, for correct input. The
verification process waits for the input from operator. The new
input is reverified by the same validation process. This process.
of operalor ihput and reverification is repeated until either a
correct inpul is made by the operator or the operator decides to
skip the error for a later correction or terminates the
verification process itself. This approach makes the off-1line

checking process an on—line correction process.

The 'second method is to spoel all errors and violations to

printer and get the printout at the end of the off-line

verification process. Corrections are made by the operator by

reentering the information. After the reentry, entire information
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is reverified. The process is repeated until all errors are

removed.
5.4.3 On—-Line verses Off-Line Validation

The decision to perform a check on—-line or off-line depends upon

many factlors.

(i) All on—-line checks can be performed off-line whereas, all

off-line checks cannolt be performed on—-line.

(ii) As on—line checks are buill into the input software, they
tend to slowdown tlhe éntry process even when no erraors are
detected. Therefore, complex and time consuming

validations are not performed on—line.

(iii) A Qalidation may require an information that has not been
keyed-in. In other words an anticipatory verification
cannot be performed. An example of such a sitﬁation is a
verificalion request 1like “Have the grades of ‘all the
studenl in a course been input?" while the grade entry is
going on. Therefore, such checks can aonly be performed

after the entry is over, that is, off-line.

(iv) Checks vrequiring an aggregation of inpul information and

stored information for verification of the input are

preferred aoff-line.

The guiding factor for the decision on this issue is that
the entry process is nolt sloweddown, and at the same time not too
many of wrong entries are'accepted,.which on later wverification,
off—-line, will require a large chunk of information to be entered

again, doubling input time and effort.

In practice, some checks are performed on—line because they
are unavoidable while others which do not hamper the entry speeds
are also preferred on-line. Checks which are time consuming and
can be delayed, are performed off-line. It is also possible to do
the verification in the background while the entry is in

progress, but the present hardware lechnology does not ' permit

this.

111



S5.4.4 Description of Validation Checks Performed

Depending upon the input type, volume, source and document, a
variety of on-line and off-line checks are performed. Most
significant fact to note is that the information entered through
the inpul process, cannol be utilized and processed further

until il clears all the validation checks provided in the input

software as on-line checks and checks built into validation

software for off—-line checks.

For this the processing software has been build

incorporating checks on the verification status of the input

information. Such processes cannol be performed until all checks
are cleared by the enltered information required for the process.

Some typical processes where such checks have been built into the

sofliware are described below.

(i) Course lists cannot be printed after registration
information entry, until the entered registration

information passes all checks specified, on-line and off-
line.

(ii) Grades for a course are nolt loaded and slored in the fijle
until the computer generated and the instruttor—in—charge

reported analysis of grades match.

(iii) Coursewise grades cannol be posted into the student’s file
unless the grades for all courses offered in the semester

are loaded and verified.

The primary focus in performing these checks is on detection
of errors arising out of erroneous input, error in source <(for
example, registralion by a student in a not offered
course/section), logical errors and system errors. The validation

checks can be classified as:
(a) Range validation Check,

(b) Alphanumeric Validity Check,

(c} Consistency Check,

(d) Relational Check, and

(e} Checksum Check.
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Each of these checks is described briefly in'the following
sections with examples of the situations where the checks are

applied in the students' academic records processing system.

(a) Range Validalion Check

One of the simplest method of identifying an invalid
information 1is to deltermine whether it lies within the expected
minimum and maximum values already established. Such a check

prevenls certain "impossible"™ input to the system that

otherwise, may cause havoc.

For example, 1n registration information entry, several
range checks are applied. The student®s IDNO or record number
should be within the range of existing IDNOs or record numbers.
The course codes should be in the range of 1 to maximum course
code, the section number should in the range of 1 to number of

sections offered, etc. All these are simple and direct range

checks.

Some examples of more complex and indirect range checks are
given below.

# In the inpul of a semesterwise pallern, number of courses
entered for a semester can neither be more nor less than the
semester count for that semester and total courses in a

chart cannot be differenl from sum total of semester

counts.

# Number of grades awarded and number of grades input for a
course cannol be different from number of students

registered in the course.

Range check 1is nol only meant for the input, it is also
applied during various processes and computations. For example
in CGPA computation, a negative CGPA or a CGPA of more than 0.00

and less than 2.00 or a CGPA of more than 10.00 is INVALID.

Range checks can be applied either on-line or off-line

depending upon the check being performed. For example, during
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registration information enilry, range check of IDNO/Record number
is unavoidable on-line, and range check on course code is applied
on—-line without causing any slowing. The range checks on offered

sections requires interface with time—table files and will

obviously slowdown the entlry process, therefore, it is applied

off—-line.

When a vialation of range check takes place, the software
informs the operator of the range violation and displays the

permissible range and/or error in the input and its location.

(b) Alphanumeric Validity Check

To check whether an entry at a prescribed position matches
the pre—-established table of valid values or not .alphanumeric
validity check 1is applied. It means, in a numeric field any
character oather than numbers O to ? will be declared as invalid

and in an alphabetic field any characlter other than A to Z is

invalid.

A more intricate alphanumeric validity check is applied to
IDNO which has a mixture of numbers and alphabets in the same
field. The IDND 1is alphanumeric and has fixed positions for
numbers and alphabets. There is a table of valid values for each
position in IDNO, as well as there is a lable of wvalid IDNOs.
Therefore, any input of IDNO 1i1s first checked for its
alphanumeric validity and if found valid, it is subjected to

range and other checks. Course number is another similar example.

(c) Consistency Check

In some situations where same item is entered more than
once, on lhe same entry or on different entries, a check an
equality of values 1is called consistency check. Intentional
reentry of information is done, in certain situations, to perform
verification of the inputl information. The contention is that, if
the first and the second inpul (normally made by two different
are consistent (exactlly match), no error is made by

operators)
the operator in keying—in the informalion. This ensures correct

input of information.
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In entry of information, which is of critical mnature and
manual verificaltion cannot be done accurately and in a

time, double entry and verification is buill in the

where
reasonable
software, where lwo entlries are made for lhe same information by
two different operalors, one after the other. The first entry is
saved in the file and lthe second operator’'s entry 1is compared
with the saved information. If the two enlries match exactly, the
information 1is assumed to be correcltly entered. It is tagged as
“yverified" and cannolt be altered. If a mismatch is detected
between the first and the second entry, the saved information is

unloaded from the file and is required to be reentered and

verified by the two operators, respectively.

(d).Relational Check

A relational check 1is perfofmed to validate a related group
of information items, pertaining to one aor a group of records.
The group is supposed to satisfy certain obvious and certain not
so obvious condilions. The conditions are pre—established and can
be of equalily or inequality type. The relational check is
applied to the aggregate information and not to the individual
piece of information, which is the case in range check. However,
a relational check may be applied on one ilem involving a group
of records and may involve one or more range checks in it. Here

are a few examples of relational check condilions.

(i) Two records in the student®s master file cannot have 'same

IDNO.
(ii) Two courses cannol have the same course number, in the
course file.
(iii) A student cannolt register in same course twice in the same
semester.
(iv) Total number of course—-student pairs are same as the total

number of student—grade pairs.

(v) The grades/reports lurned-in by the instructor-in-charge

correspand to studenls registered in that course.
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(vi) The analysis of grades generated by the computer from the
keyed—in grades should match the analysis reported by the

instructor—-in—charge.

(vii) A course cannol appear more than once in a semesterwise

pattern.

(e) Checksum Verificalion

Checksum verification is a method of maintaining the
integrity and securily of stored information or information
transported from one source to another. A checksum for the
information in a record and/or file is computed using a "“checksum
function." The checksum value is compared with the known value of

the checksum, if the previous value and new values match, it is

implied that the information in the file is cogent.

To implement the checksum verification method, checksum

functions are defined and checksums are maintained for the stored

information. Each and every legal entry/update of information in

the files 1is made to pass through the ‘'checks and controls

software" that wupdates the checksum(s) for the file and/or

records. Any unauthorized or illegal modification or any

corruption due to hardware errors, power flucluations etc. will
not pass through this software and hence checksum(s) will not be
updated. A verification on matching of checksums can easily pin-
point where, if any, illegal modificalion or corruption has taken
place. The checksum functions, algorilhms and software for this
method, as applied to the students' academic records processing

system 1s described by Ravi Chandra L[L181.

Another application of this method is in situations where
information 1is lo be ported fromlone machine to another -machine
and either no hardware—cum—soflware tools are available to effect
the machine—to-machine transfer, e.g. IBM-1130 and HP-1000 or the
two machines are operalting on different operating systems but a
hardware link between the two is possible, e.g. HP-1000 and HCL-

MAGNUM.
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In the former situation, the information is dumped from
'old®' machine in suilably coded form, for minimizing entry and

errors as explained above (Section 5.3), with proper checksums
and 1is entlered into 'new’' machine by operators. In the ‘'new'
machine checksums are re—computed and matched against the
checksums of the ‘old®' machine. No wrong information is,
therefore, ported. In 1985, using the checksum verification
method, entire academic records were ported from IBM-1130 to
HP-1000 and in all 4 errors were detected. Complete details of
this are available in Mathur and Mittal C471.

In case of two different machines with a hardware link,
checksum(s) generated at source end are matched against the
checksum(s) computed from the data received at the other end.

This is required for ensuring error free transportation.

Checksum verification 1is susceptible to the symmetrical
errors and group mixup errors. For example, if one number 1is
offset by say, " -p" and some other number in the set is offset
by "+p'", a simple checksum funclion (for example: checksum = sum
of integer value of stored bytes) will fail to detect the error.

This 1is known as symmelric error. In group mixup error, if item

d1 exchanges position with say, item d7, the above checksum
function will generate the same checksum value and error will not
be detected. These errors can be minimized by designing more
complex checksum functions and by maintaining more than one

checksum, using different checksum functions, for the same set of

informat;on.

5.4.5 The Registration Information Input and Validation Design

The design of the process of entry, verification and validation
for the registration information is explained in detail with the

help of Figure 5.5 along wilh the dialogue and screen formats

design.

Figure 5.5(a) shows a simplified information flow diagram

for the process of inpul and validation of information. The

operator enters the registration information, which if passes
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all wvalidation checks, 1s stored in files and operator 1is told
aboul the successful entry. If an error is detecled in the input

the error message 1is displayed and operator is prompted for

action with appropriate options.

The details of the preliminary checks provided in and
performed by the inpul softlware are shown in Figure 5.5(b). The
first inpul from the operalor is student®s IDNO or record number
from the Registration Card. This input is subjected to on-line,
alphanumeric and range validation checks (Process 1.1). Only when
a valid IDNO/record number is inpul by the operator, the process
of input is continued, otherwise the error is processed (Process
1.2) and operator is duly prompled. The next check performed 1is
to find out whether registration information has been already
entered (Process 1.3). To do this, the stored registration
informatlion is looked-up. If the student’'s registration

information has been already input, operator 1is informed and
prompted for next student (Process 1.4), otherwise the process of
input of registered courses’' information begins (Process 1.5).

All these validation checks are unavoidable on-line.

Figure 5.6 gives the further processing details for input
and validation of courses related information for a student and
validation of aggregated informa;ion. The operator is promplted to
input information for a registered course, lecture/practical
section number and category. This input is on-line validated for
valid course code, secltion number(s) and calegory using
alphanumeric and range validation checks (Process 1.5.1). Until
the end of input for a student is keyed—in by operator
(Process 1.5.3), the operator is prompted for input of next
course for the same.student (Process 1.5.4). At the end of input

for one student, the entered'information is stored in files and

total number of
(Process 1.5.5 and Process 1.5.6) for a consistency check
followed by input
(Process 1.5.8).

courses input for the student is displayed

request for next student's information
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The end of inpul of fegistration information for all
students (Process 1.5.7) marks the beginning of the off-line
validation of stored information (Process 1.5.9), otherwise the
operator is prompted for input of nexl student’s information
(Process 1.9.8). The stored information 1is subjected to
consistency, range and relational validation checks for a final
validation before processing it. These checks on the aggregate
information are performed. off-line. The stored registration
information for a student is vread fraom the files. The
registration status and number of courses registered (as entered)
is checked for consistency. Each course, in the stored
information, 1is checked against the time—-table for offering and
section number(s) is checked against range of number of sections
offered. Every course which passes all the checks 1is displayed
with a "validated" message and saved into the file. The operator
is informed of the errors detected (Process 1.5.10) and the error

is handled in one of ways described in Section 5.4.2.

Further details of the process of validation of input
information (Process 1.5.9 and Process 1.3.10) are necessary for
software implementation. The software design detailed down to the
procedural level for the wvalidation of input registration
information is described in Figure 5.7, thal shows details of all
validation checks performed and errors detecled and reported. The
process is interactive and no further processing is done unless
and wuntil the correct informalion is input. It also highlights
the situations under which a "reverification" of the input

information is invariably done.
S.4.6 Operator Education

. Educating Uthe operalor about the checks and verifications

performed by the input software goes a long way in achieving the

goal of accurate and fast entry. By this the operator becomes

more cautious to enlry mistakes which are not detécted by the

software and makes the entry confidently with a tension free

mind, which results in besl outpul in terms of speed and accuracy

from the operator.
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5.5 DESIGN FOR INFORMATION COLLECTION

Input documents provide new information to the system, that is,
the operaltor has lo locale the necessary information on the

document and key—in the same without making any mistake.

The efficiency, speed and correctness of input, therefore,
depend upon the inpul document and location 6? information to be
input, on the documenl. The accuracy, reliability and correctness
of information on the document is another important factor. The
transmission of information from one document to another, which
is a manual process, 1is without any checks and is liable to be
error prone. The accuracy, reliability and correctness of the
input information is achieved by capturing the informaltion, on
the inpul documenl, as close to the ' point of generaltion as
possible. This eliminates any possibility of errors which might
creep—in due to transmission of information from one document tlo

another, before il reaches lhe point of input to the computer.

As identified in Figure 5.1, most of the inpul documents for
the students® academic records processing alt BITS are computer
printed either with the format or on pre—printed stationary. Each
of these documents has been designed to meel all the requirements
of input specified in Sections 5.3 and 5.4, above. These

documents have the following common features.

(i) Each formatlt is designed sao as to allow inpul .to proceed
from left to right and then from top to bottom within the

document and with minimum strain to the éntry operator.

(ii) Each document is used as the "instrument for transaction"
at the source of information, thus, capturing information
at its origination point,

(iii) All the infermalion already available in the system and
required o be used in the process of generation of new
information is contained in the document.

(iv) For each information generated on the document, identified

space is provided. The operator, therefore, can easily
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identify what to input and what to ignore, without looking

at the entire document.

In situations, where computer generation of input proforma
is not possible, for example, new courses, a separate entry sheet
is prepared wilh space for all the information required 1o be
input. This sheet is manually completed from the sourﬁe document
(e.g. Bulletin or Senale for new courses) and input is made by
the operator from the completed sheet.

A detailed description of the computer generated input

documents (profarma) is given in the following sections.

5.5.1 The Registration Card

Registration Card 1is the most freguently used input document.
During the semester, from the beginning to the end, it is used as
a "transaction instrument’” at the source of information and newly

generated information is input from il to system, from time to
time.

The Registration Card is an individualized document, that
is, one Registration Card for one student. A sample Registration

Card is included in Appendix A. It contains, semester, student's

record number, IDNDO, name, priorily number, and status
information at the top. The body of the registration card is
divided intc two parts. Lefl side is meant for “Original
Registration" and right side is wused for "Amended/Revised

Registration."

The lefl side contains the prescribed course package for the

student, which 1includes, course code, course number, type and

course title. All this information aids and speeds—up the
registration pracess (Chapter Two, Section 2.6, Figure 2.4). The
newly generated information, that is, course code (if any course

added to the Registration Card), Lecture/Practical section

is
number allotted and course category (if other than printed) are
to be input from the Registration Card. All these entries are

located in the left—-hand end of the left part of the registration
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card so0 as to minimize nol only the operator entry but also the
operalor search (say, eye movemenls) for locating the information

to be inputl.

The right part is used for recording amendments/revisions of
original registration. Il is divided into requisite number of
columns for all possible lypes of amendments/revisions provided
in the Academic Regulations. The final outcome of amendments/
revisions for a course is again required to be input to computer.
For this a column is provided in the left part. This is the
leftmost column in which the final status of a course is recorded
and information in this column is used by the operator to update
the system. The software and procedural design of the

Registration Card 1s explained in Chapter Six.

5.5.2 The Grade List

The grades/reports awarded by the instructor—in—charge are inpul
to the system from inpul document called “Grade List."™ A sample

of grade list is 1ncluded in the Appendix A.

The grade list is again produced from computer to enforce
in the prescribed format and for speedier and error-free

grades/reports are made in it by the

inputl
input. Entries of
instructor—in—-charge, that is, the informalion is <collected at

its origin.

A grade 'list is produced for each course offered in a
semester. The header information cbntains semester, course code,
course number, course title, total number of students registered
and name of instrucltor-in-charge. Below the header, the IDNO and
of all studenls registered in the course is listed with a

name

space against each student for entry of grade/report awarded by

the instructor—in—charge. The list is followed by an “"analysis

sheet™ which has space for reporting the analysis of
awarded, for example, "Number of A Grades",

grades/reports
“Number of B Grades," etc.

The operator input from grade list is only course code and

grade/report for each student. The operator is naot required to
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enter each student®s IDNO because system displays the IDNO and
name of the student, once the course code is inpul, and prompts
the operator for lthe grade. The sequence of prompls is same as
the order in which the names are printed in the grade list. This
is possible because the inputl documenl is produced from the same
1nFofmation store and with all the required 1information. This
minimizes lhe operator input. The input and verification of as
many as 16000 course—-studenl grades is possible in approximately
48 man—-hours time. Al the end of entry of grades/reports for all
students for a course, the compuler prompts for the analysis as
reported by the instructor-in-charge. This input is minimized as
only non—zero enlries are required to be made by the operator.
The grades/reporils enlered are stored, provided input passes all
verification and validation checks prescribed and explained in
Section 5.4. The software design for these processes of

generation of Grade Lists and inpul of grades/reports for all

courses is explained in Chapter Six.

5.6 SUMMARY

Detailed design description of information collection and input
software for students' academic records processing and monitoring
system has been discussed in this Chapler as the second phase of
the software design process. The emphasis has been on converting
and implementing processing requiremenls involving interaction of
human beings with machines (peopleware with hardware and

software) for smooth, error—free and reliable input and

operations of lhe system.

Detailed description of input has been developed and design'

of the inpul process and software for input has been explained

with considerations of tlime constraints, multiple input and

users, human factors, screens and dialogue design.

Error free inpul 1is essential for the sensitive students’

academic records. For error control and elimination, various

kinds of verification and validation checks have been provided in
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the software. Each of these has been explained in detail witlh

situations where each has been applied.

The inpul document should have error—-free information and,
therefore, should capture informalion as close to ils origin as
possible for elimination of any transmission errors due to
exchange of hands. For this, the inpul document should be
computer generated, that is, il has lo prepared by the compuler
with all related information pre—-prinlted, as far as possible, and
should be directly used as transaction document in the process of
information generation. The design of input document to meet
these objectives and others has been presented with specific
examples of Registration Card and Grade List wused 1in the

studenlts' academic information processing system.

The next phase of the design deals with the software design
for information processing requirements of the system, which are

processing intensive, in the next Chapler.
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CHAPTER SI1X

INFORMATION PROCESSING AND OUTPUT SOFTWARE DESIGN

6.1 INTRODUCTION

In the brocess of managemenlt of studentls' academic records for
educational administration and monitoring, there are several
processes which require information transformation ahd processing
to meet the adminisltraltive and operational requirements. These
processes and their requirements were described in Chapter Three,
information content and data design 1o realize these objectives
has been presented in Chapter Four and the first phase of
software design for the same has been presented in Chapter Five

with description of information collection and input software
design. '

Design of soflware, which is information processing
intensive and the soul of the SAIPS for monitoring and management
of academic records, is described in this Chapter. Processing of
academic information requires precise and comprehensive knowledge
of Academic Regulations and rules governing the operations as was
also spelt—out in Chapter Three. These rules and regulations are
be woven into the software which operates on the

required to
designed information content and input information to generate
desired results and reporls. The process of software design
involves interlacing of information structures, information
content and infermation in transition with the requirements
through a translation of abstract verbal rules and regulations
into softlware architecture,.structure and finélly into a software
procedure which can be coded into a programming language and
executed to meel tlhe information processing regquirements.

Chapter Three, Figure 3.1 is an information processing model
for the academic information processing activities required for
academic monitoring and managemenl of students' records at BITS.
The software architecture for the SAIPS is thus evolved, using

the partitioning principle, as set of six main subsystems,



process 1 to process 6, Figure 3.1, which require gsoftware
solutions. Each process is further partitioned 1into smaller
subsystems based on the processing lo be performed, identified as
information processing acltivities. The software design for each
3f the 1dentified informalion processing aclivily, 1s presented

in this Chaplter in the same sequence.

The design of each of lhe processes is explained with the

help of structured information flow diagrams and flow charts,

which are detailed down 1o program level design, requiring
minimum of verbal description. The common characteristics and
features of the designed software are first explained in the
following seclion and then software design of each process 1is

described.

6.2 FEATURES OF INFORMATION PROCESSING SOFTWARE

The program level design phase of soflware design comes after the

system level design. It addresses the detailed design issues at

the individual process level rather than at the system and

subsystems level. The software design has been carried out in

detail, to the program,
can be directly translated into programming language code. System

module and sub-module level such that it

implementation has been done by actual coding, testing and
debugging of code to make it run error—free. Hence, the software
designs presented here for the academic processes are well

tested, error—free and certified for reliable fail-safe

operations.

In the design of information processing software a Vset of
guidelines have been wused and a strict adherence to these
guidelines has ensured a quality software which is modular,

optimal and efficient for operations. These guidelines are

described briefly in the following section.
6.2.1 Guidelines Used in Information Processing Software Design

Effective modularity and unambiguous procedural detail leading to

development of processing algorithm for procedural design have
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been achieved by applying the following five guidelines in the

design of the processing software.

a. Abstraction. In the procedural and structural design, high
level of abstraction is wused 1leading to identification of
modules. The descripfion and absiraction is uncommitted to any
hardware, programming language or data configuratien but 1s so

precise lhalt it can be directly implemented.

b. Coupling. Modules are designed such that they are fairly self-

contained, that is, have low coupling.

c. Cohesion. To oblain the effective modularity, modules are

identified based on tlhe task or activity. This gives highly
cohesive modules which have negligible dependence on other

processes or procedures before or after the module.

d. Scope. The design of modules and software structure is such
that the ‘“scope of effecl" (all modules that are effected by a
deciéion made in module) of every module is contained within the
"scope of conlrol" (all modules that are ultimately subordinate
to the module) of the module. A failure to <conform to this
principle 1implies passage of increased number of control flags
between the modules resulting in high coupling and poor cohesion.

€. Function. All modules are designed o have predictable
functions, that is, they act as a black box producing same
result, regardless of internal processing, for a given input.
Proper initialization of local and global variables is done to

avoid any unpredictable results.

6.2.2 Operational Characteristics of Designed Software

During the informalion processing operaltions, security and

integrity of the information content is ensured by accounting for

abnormal operaling
software for every information processing aclivity has the

conditions in the software design. The

following features?

# option to exit from any stage of the process in a nop-

destructive manner that is, without any damage to the
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system, informalion in lransilion or already processed.

# leaslt processed or inpul informalion loss in the event of

power failure.

# option to redo the processing from the beginning such that

there 1is no cumulative effecl or Lo resume it from any

intermedialte stage.

# performing critical validation and consistency checks on the

stored information before using it in different processes
for different requirements. This introduces certain
redundancy in the software and increases the soflware and
processing overheads. But it is done 1o ensure highly
reliable operaltion and processing of information while
ensuring Uhe 1integrity of the stored information. One
example of such a redundancy is a consistency check on
regisltration status and number of courses registered. This
check 1is performed in registration information wvalidation,

registration validatlion, course lisls preparation and grade

posling processes.

#* all errors encountered during the process are displayed on
the screen and processing is regulated by lhe nature of the
error. Fatal errors invariably stop the processing and
terminate while non—fatél errors generally pause the
processing and wait for lthe operator intervention. The
operator has the option to continue or terminate the
process. A lhird kind of the error is issued as a warning
only and 1is flashed on the screen without stopping or
interrupting the process. In case of fatal errors a hard

capy printoutl 1is also generated.

In the report generalion software, following additional

characteristics have been invariably provided for optimal

utilization of required resources and achieving targets of time

constraints for critical, time intensive, long reports.

# option to display the report on screen or produce a hard

copy printout.
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# proper locking of oulpul devices and other resources for
ensuring unambilguous ana error-—-free reports. In multli-user
environment, the same resourie may be required by more than
one process and 1f Jocking 1s nol done. two or maore reporls

may De intermingled.

whenever a reporl 1s printed, a conlinuous print stalus 15

kY

displayed on tne screen, 1o wonilor the prinling process.

The des1gn of The processing sof lware, wirsch has been
developed 1ncorporating all of the above guideline and fealures,

15 presented below for Lhe 1dentlified activilies.

&.3 PRE-REGISTRATION PROCESSES

The processing of academic information, which 1¢ to be done
pefare ihe semester begins, 1s classified as pre-~registration
processing. The main processes under Llhe pre—registration
information processing are lthe generation of the Registration

fard and Eligibility Sheel for all students likely lo register in
ihe semestler.

The information contents of these two documenls are closely

related and require almost similar processing. The information on
the Eligibility Sheel 1is comprehensive 1n nature and gives the
up—to-date academic status and progress of the student in the
semesterwise pattern. The Registration Card <contains extracted
information of the courses required far the current semester's
registration with suitable modifications, wherever necessary. The
hard copy documenls generated after prdcessing involve 1intricale
and enigmatic formatling of information under severe constraints
while fulfilling needs of various kinds, of various users of the
output, and of grgonomics for informalion input. The formatiing
requirements of Eligrbility Sheetl are more slringentl. '

The role and importance ot these lwo documents wWa s
elaborated in Lhe pr#vious Chaptlters, butl il 1is worth to
recapitiulate. The facl that these lwo documents are indispensable

has been well established through the operalions of the process



ot academic monilLoring heihg followed at BITS for more than ten
veéars. The Academi: Regulations also spell-oul the key vrole of
thaase in the entire processing and maintenance of academic
tecords. These do nol only serve as aids in the registration
process but also form a vital part of records and documents for
decision making. The Registration Card, as was explained 1n
Crapler Five, not only gives the informaltion for the registration
but also acts as the proforma for information collection at the

source of information and tlransmission of the same to the

compuler.

In the previous Chaplters the software requiremenls were
established and specifications were developed for these. The
processing of information for these, requires implementation of a
major component of Academic Regulations and rules governing the
operations. The software developmenl for the Registration Card

and El13.0.i1tly Sheel is explained in lhe following sections.

6.3.1 Registration Card

The information content of the Registralion Card 1s the
¢ourse package for the currenl semesler's vregistration. The
Academic Regulations and rules governing the operations describe
the process of determination of this package for each student.
The process is not straightforward bul involves a complex logical
decision making to arrive al the answer which is ogulcome of
several rules and clauses. The processinyg requires an
algomeration of student’s academic information with current

semester's Time-Table and other decisions.

The processes involved in the preparation and printing of a
Registration Card are presented in Figure 6.1. Thic is a detailed
information flow diagram for the Registration Card processing of

Lhe pre-registration process, Process 1 of Figure 3.1, Chapter

Three. The main processes identified in this are determination of

backlog and operalive backlog (BL & OBL), prescribed semester

courses and operative prescribed semester courses (PSC & OPSC) te

determine the course package for a student and the process of

formatting and printing the Regisiration Card. The delermined
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course package 1s modified by superimposing the decisions of
appropriate aulthorities for ACB and backlog students before
printing on the Registration Card. The other processes are for
determination of ACB studenl’'s course package, backlog student’s
course package, input of decisions and delermination of

eligibility to register in lhe semester. All these processes are

numbered from 1.1 to 1.9 in Figure 6.1.

The software design, down to the program level for each of
these processes 15 described in the subsequent figures with the

help of structured flow diagrams and flow charts.

Figures 6.2 and Figure 6.3 give the details of software
design for the process of determination of backlog (BL) and
Figure 6.4 explains the software design for processing required
to gel operalive backlog (OBL) courses from backlog of courses.
In the course of identifying a bacqug various checks are to be

performed for prerequisites, prior—preparations and restrictions.

Software procedure for applying a "minimum grade' prerequisile
check 1is detailed in Figure 6.5 and for checking the wuse of
flexibility of ‘'switching'" between courses located in two

consecutive semesters, as per the current rules governing tlhe

operations, is described in Figure 6.6.

The software design for procedure of checking the
fulfillment of prior—preparations for specified courses like
Practice School or a category of courses like compulsory
discipliﬁe courses (CDC) elc., as presented in Figure 6.7,
translates the conditions required to be satisfied for prior-—
preparatlions into software. Many of these checks are also
required in other information processing activities, to be
discussed in later seclions, but through the design process it is

ensured that the design effort and the software for the same

activity is not duplicated.

The determination of prescribed semester courses (PSC) and
operalive prescribed semester courses (OPSC) from .PSC requires
processing of information of a different kind. The software
design for this information processing activily is detailed in
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Figure &6.8. Figures 6.9 and 6.10 describe the software design for
modules required more than once for OPSC determination.

The final software process of printing Registration Cards
with the "prescribed course package" is presented in Figure 6.11
with details of information content, il's positioning and complex
decision making required for formatting and determining

presentation of information on the sheetl of paper.

6.3.2 Eligibility Sheet

The Eligibility Sheet incorporates the students® semeslerwise
chart with up—-to-dale academic information, that is, all tlhe
performances in lhe courses done and a comprehensive 1list of
students’' status and eligibility tags. It also comprises the
identificatipn of prescribed "current" semester for the student
in the semesterwise chart and with respect to current semester,
backlog (BL) courses and operative prescribed semester

courses (0OPSC).

The processing involved in Eligibility Sheet is not mucﬁ
different from the Registration Card in as much as the
determination of the backlog (BL) courses, prescribed semester
courses (PSC) and operative prescribed semester courses (OPSC).

Various symbols are used to indicate the identified courses, in

each of the above category, as shown in the Eligibility Sheet 1imn

Appendix A.Z2.

All other information of semesterwise chart, status and
eligibility tags, courses done and up-to—-date all performances in
‘them, etc. all are picked-up from the information stored in the
files, assembled, formatted and properly blaced on the sheet of
paper. It might sound too simple to do this but il is not so.
This has been one of the most complex tasks in the implementation

of the students® academic records processing system alt BITS.

The procedural details of the Eligibility Sheetl preparation
and printing are described in Figure 6.12, showing interactions
of stored and processed informalion. The procedures for

processing of information for BL, PSC and OPSC determination are
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same as that of lhe Registration Card, that is, Figures 6.2 to
6.9 and the processing for generation eof wvarious tlags 1is

explained later in this Chaptler.

6.4 POST-REGISTRATION PROCESSES

Post—registration processing begins with the input of
informétion, which is generated as an outcome of the registration
process. This input is first, verified for entry and <correctness
through a laborious and meticulous process of validation checks,
as was explained in Chapter Five. The validated information,
after being stored in various files, is subjected to diverse
processing to generale various kinds of reports and olher working
aids that form a <crucial part of the process of academic

monitoring and decision making.

These reports help in the task of academic monitoring of the
students throughoul the semester and provide convenient working
documents for the smoolh operation of the semester. Design of the
software for informaltion processing to generate these reports is
in thelfollowing~sections. The important processes

registered students 1list and communication,

described
include, not
registration validation and course 1listls preparation and

printing, among others.

6.4.1 Not Registered Students®’ List and Communication

The first processing, immediately after the registration
information input is complete, is to determine the students who
were supposed to have registered in the semester but have failed
to do so. The software design for this is built on the process of
eligibilily to register as described in Figure 2.3 in
Chapter Two. All on-rolls students are tested for eligibility to
register and outl of these a list of not registered students, 1is
prepared. AppendiX A.3 has the samples of the generated reports.

Appendix A.3.1 is a sample of the "not registered students' list"

and the computer generated communication is in Appendix A.3.2,
which is sent to not registered students for further action on
them.
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6.4.2 Registration Validation

The process of validation of régistration requires checking of
each studentls’ registration, for each registered course, to
determine whether il is in order as per the Academic Regulations
and various other rules governing the operations. In simplistic
terms, it requires a comprehensive knowledge of Academic
Regulations and other rules tlo perfofm the checking. For the

computerized process, therefore, all the rules have to be taught

to the computler.

The development of software for the registration wvalidation
is, therefore, as if artificial intelligence is buill intoe the
system. The relevant portion of Academic Regulations and current
rules governing the operations are taught by converting them from
textual English to a logical decision making processes. The
conclusion on wvalidity or invalidily of registration in each
course is drawn as an inference of several conclusions by logical
reasoning process. For one registration situation, there can be
more lthan one clause or rule. This further complicates the
process of inference drawing. The conclusion on each course's

registration is drawn by appropriately considering the hierarchy,

sequence and precedence of one rule over the other whenever

conflicting inferences are possible.

One simple example of conflicting answers is, violation of
“registration rule" by a studenl '"under the purview of ACB," as
the "prescribed course package by ACB" clause takes precedence
over the "registration rule" clause of the Academic Regulations.
In this case lhe messages are only given as a warning that the
"registration rule” is violated by an ACB student. This acts as
warning signal for the ACB to make sure that it is as per the
intentions of the ACB to exercise clauses of Academic Regulations

which permit ACE t: deviate from normal situations, when it made

the student®s course package.

The software design for regislration validation is presented

in Figures 6.13 through 6.20. Figure 6.13 identifies the

processes to be performed, by partitioning the problem. The
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process of checking and validating the registration i1n eleclives
(EL) and optional electives (OE), in terms on numbers, 1s
explained in Figure 6.14. Similarly, Figure &.15 gives the
applications of the rules for <checking and validating tlhe

registration 1n courses being repealed by the student.

Any registered course that is not a part of tUthe students®
current semesterwise pattern, must have a valid category. This

checking 1is described by the process Figure 6.16 as wvalidation

check on course's calegory. The availability of courses outlside
the students® chart, that is, whether the student is allowed 1to
take the course under any "~ category, is also performed

simultaneously.

The checking of prerequisites, restrictions and
prior—preparatibns, is one of the mosl complex processes Llo be
implemented. Figures 6.17 and 6.18 describe the design of the
software for the process of prereqﬁisites and restrictions
checking and validations. Prerequisites of diverse types, as

explained in Section 6.3 require different processes for checking

as explained in Figure 6.17. The restriclions on courses’ are

to prerequisites and impose atypical constraints on the

other than for whom the course in

similar
registration of students
normally meant, that is, in their semesterwise chart. The
verification of the registration, of every student, in such
courses 1is aEcomplished by checking whether the restriction
conditions are fulfilled by the studenl or not, as explained in

Figure 6.18, which is a continuation of Figure 6.17.

For every student departing from normal load as prescribed
by the semeslterwise paltern, the "registration. rule" sels the
hierarchy in terms of what is the first charge, what is tLhe
charge etc. The checking for violations of ‘*registration

second
rule" is described in Figure 6.19, which gives the design of the

softlware for the sameé.

All the errors detected, as wviolations of Academic
Regulations, are flashed on the screen and printed-out as report

for further actions. A sample of some of the vregistration
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violations and errors detected by the registration wvalidation
process 1is included in Appendix A.4. The violations and errors
deteclted are only reported and no action is taken by the system
or the software either to correct them or to take punitive
actions as prescribed by the Academic Regulations. All decision

making and action taking is left to the prescribed academic

administrators.

The last part of the registration wvalidation process is
time—table clash check, Figure &.13, process 2.7. Time-table for
the courses’® registered by the student has to be free from
clashes of all kinds. The verification of time—table of all
students, after the registration, was a humanly formidable
mission wuntil lhe same was computlerized. The time-table of each
registered student, for all courses registered, is checked for
clashes in common/tutorial hour(s), 1lecture/practical hour(s),
comprehensive examinations and for "no lunch hour."
Figure 46.20. gives the detailed software design for applying the
time—table clash checks and Appendix A.4.2 gives a sample of the
report generated whenever a time-table clash is detected. The
report includes the details of identified clashes and a map of
the time-table of the registered courses, physically showing the
clashes in the time-table, a 2 X &6 matrix, for easy readability,
identification and working on the same to remove the clash(es),
if possible. Once again the alterations or actions required, in
students® registrations, to resolve detlected time-table clashes

are left to the academic administrator.
6.4.3 Course Lists and Registration Statistics

The registration information is student related and is input and

stored in the files studentwise, as explained in Chapter Four,

design of information contenl, while the teaching and evaluation
is required to be done coursewise. The registration information
is, therefore, transformed from student-wise to coursewise. The
process of this transformation of registration information is

called making course lists.
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The software design of this process, which does not produce
any visible hard-copy outpul, is described in Figure 6.21. The

soflware design for this 1information processing is an
amalgamation of intlensive interaction of information cantent,
information struclture and informalion transformation. The design
optimizes the use of compuler resources in terms of processing
time and memory. The whole process is completed in a short time

of approximately fifteen minutles.

* Once the course lisls are made, the coursewise registration
information becomes readily available. The first report generated
from the coursewise registration information is statistics on
number of students registered in each course and 1in each
lecture/practical section of the course,  for multi—-section

courses. A sample page of this report is given in Appendix A.5.

The second report thalt is generated from the coursewise
information, at tthis stage, are course lists for each course
offered in the semester. Course list for the instructeor—in-charge
is called coursewise list (also called 'Merged Course List") and

sectionwise lists for the instructor(s). The software design, for
printing of these lists, is described in Figure 6.22 with all
procedural details to convert the design into code. One sample
each of “Coursewise List" and '"Sectionwise Lisl" is included in
Appendix A.&4. These lisls serve the dual purpose of attendance

register and record of marks for each course/section.

6.5 MID-SEMESTER PROCESSES

The mid-semester informalion processing is of two kinds. First is
update of informalion contents as a result of corrective actions
on the registration. The registration amendments or revisions may
arise from administralive actions on registrations errors, which
violated Academic Regulalions or rules of aperation, as detected
"Registration validation* process or due to other

by
administrative reasons or gel initiated from students desirous of

altering their registration.
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Second 1is processing of information for future, that 1is,
planning and preparation for end of semester, nexl semester and

next academic year as a whole. Various 1lypes of likely
eligibilities are worked—oul to identify populations of students
for each kind of planning attivity. Software design of tlhese

information processing activities is described in this section.

6.5.1 Likely Eligibilities

The approach for determining the likely eligibility, to identify
population of students' for a particular objective, is almost
same for all '"likely eligible ..." processes, bul the likely
eligibility criterion is different for different answers.
Therefore, in order to determine a likely student population for
an objective, 1lhe vrequired eligibility criterion is first
determined from the Academic Regulalions or rules governing the
operations. This criterion is lranslated into software to enable

system tlo apply it to the information on students available in

the system.

To apply the eligibility criterion, an assumption is made
that all registered courses aof ULhe currenl semester and
prescribed courses, as per the semesterwise pattern, of required
future semesters will be cleared by the student. All students whao
fulfill the eligibility criterion, under this assumption, are

picked-up as the likely population. Appendix A.7 and Appendix A.8

include some of the likely eligible population lists.
6.5.2 Practice School II Profile

Processing of informalion for Practice School profiles is unique
in terms of ils requirements and information content. The

information content of the profile is a mixture of student’'s

academic and personal information. The academic component is

tulled—out from the stored up-to—date academic information and
the other component is inpul from the terminal for the sole
purpose of printing il on the praofile. This mixture of

information is formalied and assembled on a page. A sample of

Practice School 1I profile is given in Appendix A.9.
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6.5.3 Grade Lists

One of the key report for the completion of current semester's
academic tasks is the Grade List. This document is required at
the end of semester to turn—in the grades and reports for all
courses 'of?ered in the semester. The significance, role and
design of the Grade List was unraveled in the previous Chapler

in section on “Design for Information Collection."

The software design for processing information to generate
Grade Lists 1is described here. From the wupdated registratlion
information and information contained in the system, the
coursewise information is generated as described in Section 6.4.3
and Figure 6.21. From this coursewise information, whict &lso
contains all administratively awarded reporls (like W/DP/RC), the
Grade Lisl for each course is printed out. The software design
for Grade Lisls is given in Figure 6.23, which gives the details
of numerous checks and validations performed by the software
before prinling lo ensure correclt and complete up—to—date
information. Each Grade List is followed by a one page Analysis
Sheet. The vsamples of Grade List and Analysis Sheet are

incorporated in Appendix A.10. -
6.5.4 Examination Committee Analysis (EC Analysis)

The next crucial and confidential report for the monitoring of
academic process is the "Examination Committiee Analysis" for each
course offered in the semester. This EC analysis contains certain
academic indices based on the pasl academic performance of the
set of students who are registered for a coﬁrse. The softlware
procedural design of infarmation processing required for EC
Analysis 1is described in Figufe &6.24 and a sample page of EC

analysis 15 included in Appendix A.12.

&.6 SEMESTER END PROCESSES

The end of semester is the point of reckoning for completion of
educational tasks of the semesler. Coursewise gjgrades/reports

awarded by the instruclor-in-charge and approved by the
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examination committee mark the beginning of semestler end
processes faor lhe computlerized moniloring and managemenlt of

academic records. Processes involved at tthis and subsegquent
stages of Monitoring and decisions and posl—proctessing are

identified in the information flow diagram given in Figure 6.25.

&6.6.1 Grade Loading and Posting

The first process, as semester end process, is the inpul of
these coursewise grades/reportls Lo the system. This process of
input and itls verification, called Grade Loading, data design and
software design for the same was described in detail, in previous
Chapters. After lhe input is completed and verified, the
coursewise information of grades/reportils for all studenis is
transformed 1into studentwise grades/reports. This process 1is

called Grade Posting.

For every registered student, grades/reports in all courses
registered by the student are collected and written at
appropriate locations in the files. Figure 6.26 is the detailed
software design for lhe process of grade posting. The process of

grade posting 1s similar in nature, but inverse of process of

making course 1lists, Figure 6.21. This process requires more

checks to be performed and updates information in more than one

file.
6.6.2 CGPA Update

Cumulative Grade Point Average (CGPA), the measure wused for
overall academic performaﬁce, is computed after the
grade/report for all registered courses are available for a
student. The formula for computing CGPA, defined in Academic
Regulations and presented in Section 2.4(j), Chapter Two, is
translated into software as described by' Figure 6.27, with
details of all permissible variations in CGPA computing. The
updated CGPA and performance in all registered courses 1is tlhe
beginning of infofmation processing activities that are termed as

eligibility update, monitoring and decisions and post—processing.
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is done, based on the stored information, by the software. In
second category, processed information is made available to the

academic administrator for monitoring and decision making. The
third category is of inpul of academic decisions which, influence

and control further processes and processing of informatlion.

6.7.1 Status Update

All processes dealing with updating of academic status of every
continuing student, fall in the first category. The academic
progress based staltus ltags are updated by processing the wup-to-
date academic informalion and inferring through a logical process
based on the Academic Regulations and rules governing the
operations. The academic pfogress based status tags ware

discussed in Chapter Four and are listed in Appendix B.3.

Figure 6.28 gives software design for wupdating student's
under ACB status. The application and translation of rules of the
Academic Regulations for determining whether a student is under
ACB or not 1s explained through Figure 6.28. Software far all
other academic progress based staltus tags, which need 1o be
updated after the end of semester, is designed in 1lhe similar
manner. Most of these status tags form a parlt of the "Eligibility

Sheet" whose design was described in Section 6.1,

6.7.2 Status Reports and other Monitoring and Decision Making

Aids

In the second category, processed information is provided by the
system to the academic administrator for monitoring and decision
making. For example, a list of students’ for whom the final
performance in a course is yet not available and the report is
"Incomplete’” (I) or "GA" (Grade Awaitled). A sample page for each
of these is included in Appendix A.15. This kihd of information

can be easily extracted from the updated status of the students.

A more complex processing is required for delermining a
tentative course package for ACB or BL students. The information
is processed to identify OBL and OPSC for such students and

through a set of guidelines, detlermine a tentative course
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package. A map of all courses in the tentative package 1is also
prepared by the system whenever, the package has a mixture of OBL
and OPSC, to identify clashes among the courses. These serve as

aids for decision making. Samples of tentative «course packages’

and time—table map are included in Appendix A.17.

The third category, o?vmonitoring and decisions processes,
comes under Lhe‘input design and was discussed in Chapter Five.
With the monitoring and update processes, the information of
continuing studenls is ready for processing for next semester.
This, supplemented wilh the information on new admissions, begins

the «cyclic process of academic monitoring and management of

academic records.

6.8 POST PROCESSING

Processing of academic information for those students who
complete the requirements of the award of the degree or
discontinue programme falls under post—-processing. The processes
under this head begin after the semester end brocesses are
completed, that is, the grades are loaded, verified, posted, CGPA
updated and eligibility update completed to idenltify eligible
population, as explained above in Section 6.6.4. The processes
that are carried out are detailed in the information flow diagram

in Figure 6.29, which is a refinemenl of Process & of Figure 3.1,

Chapter Three.

6.8.1 Resulls for EC/Senate/Board

The result and summary analysis of results of all students who
complete the requiremenls of graduation is prepared in the
prescribed format (Appendix A.16.1) for the Examination
Committee's approval. Certain aspects of final eligibility as per
the Academic Regulations like clearing of dhés, etc. are verified
manually before ihe release of documents such as transcript and
degree certificates to the individual defaulting

provisional

student. Similarly, resulls and summary analysis of results are
prepared - for the Senate by cumulating all the resulls approved

by the Examination Committee, since the last Senate meeting.

172



( Likely Graduate }
L

Gen Perfomance)
|

7

4.3

by

Check Completion
Rof Rcaden%c
M .

\ equirements y

A 61 ) | 642 )
Eligible APPROVED
> Process Results = > Provisional
and finalysis Certificate and
for EC Rpproualj Transcript
)
‘\
6.1.3
Elc“%rfdt ? o
lfl 111%Y } MANUAL PROCESS _ rovlsxona an
=== Iranscri
Dueg cetc. ] Despatch sxds
¢

—

b g

1

6.0.4 ) 6.4.5 ) o
APPROVED
Cunulate Results Results and = + RECORDS
pgroue ﬁnalyf g g
roval by na e v
{
N N I
- 6.1.6 6.1.7 APPROVED ( 6.1.8
um late Results | Res lt =X
3 g 3 s 'ﬂnalys?s 5 gPP‘ H’I?F?S
by Senate rova 06 y Aids J
6.4.9 )
Dlplona
espa ch
{ Y,
6.1.10 AR -
aradifitEee fesgget dank e ==°| TR
usaggho one Anard of lledalsj Senate/B0G

y,

Figure 6.29 - Post Processing: Processing of Information for Graduating and Grduated Students.

173



fhe results approved by the Senate, in 1i1l's different
meetings, for the award of degree to the students are

consolidated for the Board of Govermors for confermenlt of degrees
to the students. Process 6.1.1, and 6.1.4 to 6.1.7 in Figure 4.29
describes the processing activity at each stage of preparation of

results.

Another consolidation of graduating students, whose results
have been approved by the Examination Committee and the Senate,
are done 1in order lo prepare rank lists and to identify the
prospective medal awardees'. Figure 6.29, processes 6.1.10 to

6.1.11 describe the software procedure for this.

6.8.2 Transcript and Provisional

The transcript is prepared for all graduating students whose
resulls are passed by the Examination Committee and for those
students who discontinue the programme without completing Ulhe
degree. In the lranscript, student’s entire academic record,
right from the admissions until graduation or discontinuation, is
presented. All admission-oriented and academic flexibilities used
by the students are also summarized. Student®s final academic
standing in terms of CGPA, degree(s) admitted to and degree(s)

completed, and division wherever applicable, are given in the
Transcript.

For continuing students, who are yel to graduate, an
intermediate transcript is- produced by the system. This
intermediate transcriptl is an extension of the concept of final
transcript for graduating students, as described above. It
contains the up-to—date record of student's academic performance

and flexibilities used.

The provisional certificate is also printed out by the
computer for all graduating students. The processing and printing
of provisional certificate and transcript by ihe computerized
students® academic records management and monitoring system has

resulted in tremendous savings in time and manual labor. Samples
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of Transcript and provisional certificate printed by the computer

are included in Appendix A.19.
6.8.3 Dispatch and Diploma Writing Aids

The system aléo provides several aids, which are nol so academic
in nature, for smoolh operations and control of manual processes.
Some examples are dispalch register for provisional certificate
and Transcript, dispatlch reéister for final diploma certificate,
list of students for diploma writing, etc. These processes are

also covered in Figure 6.29, process 6.1.3, process 6.1.8 and

process 6.1.9;

6.9 SUMMARY

The design of software for the information processing intensive
processes, which transform students® academic information from
one form to other, has been described in this Chapter. This is
the 1last phase of the software design for computerization of
academic records for educational administration, management and

monitoring, as was described in Figure 3.4, Chapter Three. -

Software design has been carried by identifying the main
processing activity, portioning the main acltivity into
identifiable processes and designing the detailed software
structure for each of the processes. This results in a modular
software where each module satisfies all the five design
guidelines specified in the beginning of the Chapter and
minimizes design effort as any module used in more than one
process is designed only once. The technique used to describe the
software design includes detailed information flow diagrams and
structures flow charts. The software design of each module is
detailed down to the procedural level of design so that it can be

coded directly in software code.

175



CHAPTER SEVEN

CONCLUSIONS

7.1 CONCLUSIONS

The  process of educalional administration, management and
monitoring in an institulion of higher education witlh academic
freedom, like BITS, is continuously subjected to minute scrutiny,
innovations and modernization in all aspecls of operation. Ever
increasing demands for information are made by the administrator,

faculty, students and olhers in increasing complexities.

This dissertation is a record of the design and
implementation of software for computerization of students®
academic records, their maintenance and processing for

educational administration, management and monitoring in an

m——

PRSNNEIVESS

educational institution like BITS. Various aspects of Software

Engineering have been considéred while designing the - system.
Nature and character of achemic information, from the source to
preparation for inpul, ils processing and utilization have been
discussed in the light of required information, not only for
educational administration, monitoring and decision making but
also for continued educational innovations and reforms. The
decision processes and the rules of processing information for
the specified tasks have been examined and discussed at length as
the quality of information affects the decision and the decision

process while being accountable.

By its very nature the academic information is confidential
and vulnerable, hence, requires stringent control and security
duéing input, processing and storage. The infarmation has to be
accurate, reliable and lractable from ilts saurce through its use.
These aspects have been discussed and considered in the software
design for input, storage and processing lo ensure security and

accuracy of the stored information and information in transition

during processing.



The software design that is developed as a part of this
Thesis, has been implemented successfully at BITS using HP-1000

computer system. Software packages developed, on this design,
have been in operation and use for over five years, while the new

changes have been incorporated continuously.

Actually, the task was much more than just a design of
software. The software packages developed were put in service
straightaway. The operators developed familiarity and began their
use. This strategy of manpower development along with the
computerization efforl, therefore, ens&red that the manpower was
free from suspicion and anxiety, that any computerization would
layoff people from jobs. In other words, computerization of
academic records at BITS, was a totally integrated process in
which each individual human it touched was subjected to cultural

transformation and developed new habits of handling information.

' This was an unusual culture burdened on the design, which
was addreésed to this Thesis. Indeed, investigations had to go
far in the field to design formats of proforma for information
input, handling and update. Proforma designs for entering
information to be input to computer or for updating of
information and, most importantly, the formals of the computer
printouts in which processed information or conclusions are
presented for the clientele, be il an educational administrator
or a student have been carried oult. In short, thesis has
addressed itself to the task, decided on the operétional logic

and then went ahead to wofk out the software logic.

Original objectives have been more than fulfilled. The
perception was to go for a flexible design to accommodalte as much
as possible rather than a rigid design for a limited task. No

design can be final bul a design, which has adaptability and
flexibility in its slruclure, goes a longer distance than a

design which is perfect bul rigid and immovable.

At BITS, several changes have come in the educational
structure, its administration and monitoring, and many

educational reforms have been broughtl—-in, over the past five
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years. New degree programmes and new disciplines have been added,

new courses have been introduced, programmes have been
restructured and Academic Regulations and rules governing the
operations have changed. The fact that the designed software has
been able to iﬁcorporate all these without undergoing a redesign
or becoming non—operational even for a day, proves the

flexibility and adaptability of the design.

Some of the other accomplished objectives are:
(a) The system design focused on the need to ensure minimum
human error in entering information into the computer and

processing of the same.

(b) One informalion is input only once and is thoroughly
verified and validated by the computer before being put to

use.

(c) For updating of information in the system, which has to be
done by manual keybearding, only piece of information that

has changed, is required to be inputl.

(d) The information to be input, is always in a performa,  which
is either computer dictated or computler printed. This
proforma includes the peripheral information relationships
for intelligent generation of new or update information and
input of same. For many situations the pre-printed proforma
is used and the information is printed by the computer
indicating what to enter or update, where and by whom. The

information is captured at the point of generation.

(e} Maximum processing of information is done by the computer
without operator interventions and it is this ambition which

increasingly burdened the system with complexities.

(f) The design optimizes the reliability, accuracy, consistency
and timeliness of information and minimizes the input time
with on-line capability of the hardware. Thus, providing a

"quick, reliable and efficient service to both management and

other clientele.
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The successful computerization of students® academic records
at BITS for educational administration, management and
monitoring, and role played by it in educational innovations and
reforms carried-oul at BITS, have set an example for the other
similar Universities for higher education. For suctessful
computerization, it must! meet goals which have to be «clearly
défined. At the same time the user has to acquire the art of
living with the change. In a time variant system one event
follows another on a scale of time. Almost invariably the second
event takes over only al the completion of the first. There are
situations where such a pair of events becomes <critical and
system collapses because time targel for the first .event could
not be completed and the second event takes over at the scheduled
time. Unless all these factors are properly accounted for in the

computerization in Universily environment, it will not be

successful.

7.2 SCOPE FOR FURTHER WORK

Scope for further work is two dimensional. One is vertical growth
of the existing system to take it to a higher level of
sophistication, which can provide still better and more services
to the <clientele. Second is horizontal expansion, that is,
utilization of the experience gained to computerize many more

activities of administration in an educational institution, both

academic and non—academic.

The enhancement of the existing system of maintenance and
processing of studenls®’ academic records can to be taken to a
higher level of sophistication in terms of operations and
facilities. The academic administrators and decision makers
should directly interact with and have access to central
information store, minimizing paper, verbal information exchange,
eliminating delays in transmission of information from one affice
to other and more indicalers will be available to the academic
them for monitoring and decision making. This will improve the
efficiency of the system and will avoid long undue delays and

intefdependences. The task will regquire an approach similar to
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this Thesis in addition to hardware upgrade.

Another developmental activily is.the compulterization of the
Registration process, whereby, a student registers direcltly on
the computer terminal. Apart from other peripheral benefits, this
process will provide a natural interaction point belween the
student and the compuler. Student will no longer wander from
place to place, searching for courses or advisors, and whole

registration can be completed in one step at one terminal.

The harizontal expansion and growth of the existing system
needs investigations and research in the peripheral processes
which directly or indirectly are connected to educational system
and the " students. Admissions, students®' personal accounts and
fees, and time~table making are some of the processes that

interact witlh the academic records monitoring system at the

battery limits.

Apart from the studenls® academic records, system recognizes
the requirements of other aspects of the student life,

particularly the financial aspect as another operation, which

interfaces but maintains its own distinctive character with the

academic aspects. MWhile studenls® personal accounts have also
been computerized at BITS, it remains an endeavor for another

thesis for further investigations, interlinking with Institute

accounts and academic aspecls, and upgrading.

Similarly, the admissions are completed through a
computerized process and a set of students are delivered at the
first battery 1limit to the students® academic information
processing syslem (SAIPS). Incoming students® background,
interests, goals, and other factors have great significance in
indicating potential success of a student in University and in
professional world beyond University. A study can be conducted to
define such factors and determine correlations, if any, between

academic quality of students admitted and their performance at

BITS, and similar other relalted parameters.

The process of making time—-table, that is, scheduling of
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classés, examinations and other instruction associaled aclivities
wilh optimization of resource like, faculty, classrooms,
registerability of students® in multisection courses, is another
activity ctlosely associated with the .academic information
processing. This multi-constrained, mullidimensional assignment

problem is topic of another thesis.

For many other activities related *to administration,
management and monitoring of an educational system, the nature
and character of decision making process 1is related to and
dependent upon an information system, which is no different from
the students® academic records management and processing system
described in lhis dissertation. From the experience gained
through this Thesis, 1t is clear that for any process related to
management of information in an educational institution that is
need based, time bound, information driven, and postaﬁdit
accountable, a computler based informalion processing system can

be developed to aid in decision making, records management and

monitoring.

In an institution of higher education, introduction of

similar computerized systems is possible in following activities:

(a) Management and monitoring of accountls and other resources,

(b) . Optimized resource allocation models,

(c) Educational hardware stock, allocation, wutilization and
control, across the Institute,

(d) System of instruction monitoring, and

(e) many other specialized, Institution specific activities like

Practice School allotment, monitoring, etc.

Each of the above is a research topic/project requiring to
evolve a design for the compulerized system that can fulfill the
information needs of lhe decision makers and the administrators.
Many of these topics are part of completed and ongoing research
at BITS. An outgrowth of all these is design and development of
an integrated, comprehensive information plan for the institute,

which will provide for an institulional information base rather
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WHO WERE IN THE DUES LIST OF

A e e A e e o e . e o o o e e e e = T e e 2 Y = = > A=

88A3PS106
8BA4PS17S
88PHXFS08
89A3PS099
89ASPS956
89C3PSBS3
85PHXFO12
89PHXF 405
89PHXP407
89PHXPA08
90A2PS384
90A2PS907
90a5PS646
90A6PS418
90A6PS464
90A8PS5905
90B1PS2YS
908242456
90B4PS%11
I0H107464a
J0H1 05089

304105096

de ‘ is

A NOT R

FIRST SEMESTER 1991 -
LIST OF NOT REGISTERED STUDENTS

SUDESH KUMAR
CHERUKURI ARAVIND

K V MURALIDHARAN
PANKAJ RAJ SARAOQGI

B SRINIVASA RAO

ALOK SRIVASTAVA
DINESH KUMAR GUPTA

C SRIHARI RAO

CHANDRA CHARU TRIPATHI
DEEP CHANDRA DUMKA
RANJIT THOMAS JOSEPH
MANOJ PAPPEN

K RAJESH KuMAaR

ODIVYA RAMANATHAN
ANUG" HALI“I DEVI
SURENDRA KUMAR

SANJAY SHUKLA

PRASAD CRG

JUDAYSINGH DHONDIRAM B
3 SAT SATHEESH

ARST™ 3URI

P ORARHY

6 JUNE,

STERED STUDENTS®

J_AND COMMUNICATIO

92 PAGE 1 BITS, PILANI FIRST SEMESTER 1991 - 92 PAGE 1
27 AUG , 1991 LIST OF NOT REGISTERED STUDENTS 2T auG., 1991
1991 WHO WERE IN THE DUES LIST OF & JUNE,
HOSTEL DU LS HOSTEL DU LS
CODE $.NO. ID.NO NAME CODE S.NO.
RP 943 88A3PS106 SUDESH KUMAR RP 943
BG 985 88A4PS175 CHERUKURI ARAVIND BG 985
DS 1395 BBPHXFB08 K V MURALIDHARAN oS 1395
VK 1592 89A3PS099 PANKAJ RAJ SARAQGI VK 1592
RM 1693 89ASPS956 B SRINIVASA RAO RM 1693
DS 1973 B9C3IPS8S3 ALOK SRIVASTAVA ns 1973
DS 2134 89PHXFO12 DINESH KUMAR GUPTA DS 2134
DS 2143 89PHXF40S ¢ SRIHARI RAO DS 2143
DS 2150 89PHXP407 CHANDRA CHARU TRIPATHI DS 2150
oS 2151 89PHXP408 DEEP CHANDRA DUMKA DS 2151
SK 2271 90ARPS384 RANJIT THOMAS JOSEPH SK 2271
SK 2284 90A2PS907 MANDJ PAPPEN SK 2284
vY 2448 J0ASPS646 K RAJESH KUMAR vy 2448
MR 247 90A6P5418 DIVYA RAMANATHAN MR 2471
MR 2478 90A6PS464 ANUGU MALINI DEV1 MR 2478
KR 2564 90A8PS905 SURENDRA KUHAR KR 2564
GN 2566 90BIPS295 SANJAY SHUKLA GN 2566
v 2601 90B2A2456 PRASAD CRG vy 2601
KR 2681 20B4PS911 UDAYSINGH DHONDIRAM B KR 2681
DS 2914 S0H107464 S SAI SATHEESH oS 2914
ns 2927 90H1080R5 AJI1 SURI DS’ 2927
0s 2928 20H10809C P PRABHU DS 2928

A-S



Stude _Communpjcatio

RETAIN FOR REFERENCE
ARC DIVISION, BITS, PILANI FIRST SEMESTER 1991 - 92

88A3PS106 27 AUG , 199N
SUDESH KUMAR ' )

You have faliled to register in the current semester and
have not acted as per Clause 1.18 of the Academic Regulations.
Before acting as per Clause 1.21 you are given an opportunity
to respond through the attached proforma.

ALREADY SENT TO YOU.

DEAN ARC
88A3PS106

SUDESH KUMAR
32/7 RISHI NAGAR
SANOLI RD

|

|

|

|

!

1

|

|

{

|

]

IN ANY CASE CLEAR OUTSTANDING DUES. CONSULT DUES SLIP |
]

|

|

|

|

!

!

PANIPAT-132103(HAR) 1
' |
|

RETAIN FOR REFERENCE
ARC DIVISION, BITS, PILANI FIRST SEMESTER 1991 - 92

88A4PS17S 27 AUG., 1991
CHERUKURI ARAVIND

You have failed to register in the current gemester and
nave not acted as per Clause 1.18 of the Academic Regulations.
Before acting as per Clause 1.21 you are given an opportunity
to respond through the atrtached proforma.

IN ANY CASE CLEAR OUTSTANDING DUES. CONSULT DUES SLIP
ALREADY SENT TO YOQU.

DEAN ARC
B8BA4PS1ITS

CHERUKURI ARAVIND

C vV REDDY SASTRY

A9 NIN STAFF QTRS

NATIONAL INSTITUTE OF NUTRITION
HYDERABAD-500007



DETACH AND RETURN
ARC DIVISION, BITS, PILANI FIRST SEMESTER 1991 -~ 92

88A3PS106 Date
SUDESH KUMAR

I could not register in the current Semester for the
following reasons:

# 1 may be permitted to drop the current semester.
OR
# 1 may be permitted to Discontinue from the Programme

Instructions:
Strike off the portion not applicable.
Send this to reach latest by 15.08.1991.

DETACH AND RETURN
ARC DIVISION, BITS, PILANI FIRST SEMESTER 1991 - 92

88A4PS17S5 Date
CHERUKURI ARAVIND

I could not register in the current Semester for the
following reasons:

# 1 may be permitted to drop the current semesteor
OR .
# I may be permitted to Discontinue from the Programme.

Ingtructions:
Strike off the portion not applicable.
Send this to reach latest by 15.08.1991.
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A.4 REGISTRATION VAL IDATION ERRORS

PILANI REGISTRATION CHECKS 25 AUG., 1991
B6B3AT94S INDRAGANTI Vv B RAMESH ’ s* Under ACB s»

DCOC-CDC Concurrent - Deans Permission Required for 84 CS C453 OE
B8TASPS901 SURINDER GUPTA

Registered in Colisted Course, 01d course cleared 932 INSTR C341

87B1A4A922 ANIL KUMAR SINGH
Registered with WRONG Category in Course 908 BITS C323 0E
87C4PS621 MOPAL PRAVEEN REDDY #» Under ACB #»

Requires Deans permission for course 516 AAQC C311
88A2PS281 TRINATHA VENUGOPAL CH
Prtor Preperation (Own CﬁC) NOT CLEARED for 178 CE C4a11 EL
88A2PS324 KARRI SREEDHAR *» Under ACB »»
own CDC Pogistefod as EL 432 CE C361
88A3PS089 G K SURESH
Registered in OE (8) while Electives remaining
Registered w/o Category in course 497 EEE C43e2
88A4PS168 INDEEVAR SHYAM L ¢+ Under ACB #**
Registered in 6 EL, while ONLY 5 EL required i
8BASFPS597 S ANAND *t Under ACB »e
Reglistered in C - Group course 8544 ENGL CaSi
88A6PS328 PRASAD N V S S R
Repeating "A" Grade in 956. 8ITS C331
Registered in OE (8) uwhile Electives remaining
88A6P544? S SRIRAM
Reg!stofod in others CDC - PRIOR PREPERATION NOT DONE for 663 ECON C311

Regietered in others CDC -~ PRIOR PREPERATION NOT DONE for 664 ECON C321

€L

OE

Page
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88B1A3S24 S SHYAM SUNDAR
PREREQUSITE NOT CLEARED for Course .843 EEE C461
#4PREREQUSITE course is 670 EEE C331

## or PREREQUSITE course is 89 INSTR C331

" 89AIPS313 KANWARDEEP SINGH *% Under ACB &»

NOT REGISTERED IN OBL course S31 TA Cig22

INVALID OPSC REGISTRATION :FULL OBL NOT REGISTERED

89A3AT127 GOKHALE SWAPNA SUbHIR

NOT REGISTERED IN OPSC course 924 EEE C341

FULL OBL + OPSC NOT REGISTERED -~ extra course 436 EEE C381
89A3PS02) MEHRA UNEEK UMESHCHANDRA

NOT REGISTERED IN OBL course S31 TA Cige

INVALID OPSC REGISTRATION :FULL OBL NOT REGISTERED

FULL OBL+ OPSC NOT REGISTERED - extra course 528 PHY C211
89A3PS10T MARR] RAMA KRISHNA *s Under ACB ==
NOT REGISTERED IN OPSC course 599 AAOC cz2e22
89A3PS118 DEEP BASU

PRIOR PREFERATION Not Done for Course 49496 EEE C381

PRIOR PREPRATION NOT DONE for Course 445 EA C4an EL
B89ABPS911 MS SANGAL RUBY PRAKASH

PREREQUSITE NOT CLEARED for Course 642 AADC C321

##PREREQUSITE course 1s  S24 ES C21)
##% or PREREQUSITE course is S09 ES ey
HUPREREQUSITE course is 589 MATH C211

B89C3PS61TI ANJALI SHARMA

Prier Preperation (Own CDC) NOT CLEARED for 896 STD C481
89C3PS647 RAJESH SHARMA

Registered 1n A & B Group course 509 ES €231

EL



A.4.2 Time—-Table Clash and Map

BITS, PILONI FIZST SIMESTIR 1591 - ¥2
TIRE TARI CLASH OHICK FER: 1226 $S16PSQI9 8 SMPATHKUMAR

D A%, ¥
CLASHES:
w NOUR  CLASMING COUSSES
10007 7 MOSC3 L 2 BGISCAd L
NEDSESDRY 7 AMOC L3 L 2 EEISCAN L 1
THURSIAY 2 @900 €341 WT.AISTQUIZ L 1 .
TRIRAY 7 MOCCH L 2 BGISCAN L 1
SATUREAY  Z TSI ENZ L % mArA G Wi
COUFRE CLASHIS
MIE M COURSES
132N Mmoo 0% 0IST Q2
THIRSHAY NG LUNCH HOIR
| | | 1 | | | | | | i I
v | HOR I | HER2Z | oAl | BORA | Wwmd | HRRS | wem? | o | IR | HOWRIO | HRRU I
! (| I | I | | 1 § | 1 (|
nBNDAY j | I I I | jascan L2 | | { | {
| | | | | \ JICIS Ga% L 1 fmIsceE L 1 | ! 1 |
| | | 1 1 1T a3 LY I | I | |
| I | ] ) 1 ‘| 1 | | | |
TOESHA? ) I | jpxent 1 3 ] [ | | | I 1
I stz Lo | jnerscas L3 | ! | | ! | !
| | I | | | (| | I | | I
VDS | | i 1 | 1 |9R2C €341 L 2 | ! | ! 1
} 1 ] | 1 | JISTS €31 L 1 mIScam Lot | | I ]
{ | | I | 1T an L 3| i | I | |
l | ! | i | I | | l 1 I
TIRSDY 1 |9ASC 31 TUT | [RaECIN L Y ) | | | | | i I
| mIsT eItz Loy g i merscas L | | I | | I f
| ] 1 1 | AT LI L 3 | I | 1 | |
) I 1 I I | | | } I | {
FRIDIY { i § i \ | jaasc o L 2 ) | | 1 |
| I i ) i ! JUSTS C4N L )V IS Caw L 1 | | i I
| | | { | (R on L9 I \ I } I
I I ) | | 1 = | 1 | i |
SATURDAY J0%0C cZi1  TEr | | jp e t o3 | 1 | | ! | I i
] stz Lot | nsTs Atz L 1 | | | | 1 |
| {B8TH G131 T | | { I | | | | | I
| { 1 | | | | | | I- | |
COIPREL SCEDULE
| | | 1 | I- | | ) Joo= | ! I e
TIOE \Date® | 30.11.51 | 21291 | 3429 | 41291 | 5291 | 61281 [ 729 | 9929 | 104291 | W29 | e | wre | 1z |
| | | | | | | | | I 1 | | |
7] | | ! 1 | [em0C €211 Jam0C C301 } | I | | [eeTd 131 |
| | - | | | st enz | i | | { | !
| |-—=-- f } | -~ | [ | ot | | =
1] | [ | |eSTS £231  ISTS tAY (EETS CA1 | | | I | l i |
--------------- R i thatd bttt | 1 -l el === Rt i ! { el o=
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BITS,

581

L 1:

599

PILANI
AAOC Can
66 L e
TOTAL NOQO OF
AADC Ca21
12
TOTAL NO OF

AAQC Caa2

62 p L a:

TOTAL NO OF

AADC C311

s2 L a:

TOTAL NO OF

AADQC C312

76 L 2:

TOTAL NO OF

AAOC C321

48 L a:

TOTAL NO OF

AADC C322
59 ) L ea:
TOTAL NO OF
AAOC €341
64 L 2:
TOTAL NO OF
EEF C361
50 L2
o P2

YOYAL NG OF

FIRST SEMESTER 1991 - 92

SOCIAL ENGINEERING I

78 L 3: 67 L 4:

STUDENTS REGISTERED 344

GRAPHS AND NETWORKS

STUDENTS REGISTERED 12

OPTIMISATION

5S L 3: 59 L 4:
STUDENTS REGISTERED 294

DATA PROCESSING

] L 3: 1 59

STUDENTS REGISTERED 166

OQPERATIONS RESEARCH

31 .
STUDENTS REGISTERED 157

CONTROL SYSTEMS

s3 L 3: S6 L &:
STUDENTS REGISTERED 206

SYSTEMS

61 L3 63
STUDENTS REGISTERED 183

NUMERICAL ANALYSIS

62 L 3: 63 L 4:
STUDENTS ksclsrsneo 429

DIGITAL ELECTRONICS

S6 '

18 P 3 2t P a:

STUDENTE REGISTERED 106

. R T1 TATISTIC

COURSE WISE REGISTRATION COUNTS
SK Jain

70 L S: 63
MV Tamhankar
Satya Prakash

61 L s: 87

&S Rao

B Singh

KE Raman
49
Kusum Lata
MS Radhakrishnan
58 L 5" 68 L 6: S4 L 7: 60

G Raghurama

249 P 5: 23

AUG .,

19913

PAGE

1



AT ELY ADUA :

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI 14 OCT., 1991 PAGE
FIRST SEMESTER 1991 - 92
sx LIKELY TQ GRADUATE hd

SL NO REC NO IDNO NAME

1 LR E-4 8532A|928 REDDY KUMAR ANIL

2 306 B6A1IPS912 LALIT AJMERA
3 . 311 86A2PS218 RAJ KUMAR SHARMA
4 314 B6ARPS921 VIJAY KUMAR SHARMA
S 3s1 B86ASPS962 A K SRIKANTH
6 140 86ATPS087 KOVVURI RAMALINGAVARA PRASAD
T 281 . B6B1A4566 LOKESH SETH
8 mm 86B3PS339 RAVULA VENKATAKRISHNA
9 176 86BS5A3348 BHASKAR KUMAR BULUSU
10 194 86B5A4385 ARVIND GOPALAKRISHNAN
11 294 86C3PS629 S SUNDARA RAJAN
12 283 86PHXF001 B V PRASAD
13 481 87AIPS143 MS MULAMALLA AHALYA REDDY
14 $95 8TA1PS284 GANESH V
15 599 8TAIPS288 JEYESSOMNATH C N
16 618 87ARPS3I07 SUDHIR
17 8so2 8TA2PS554 S1VAKUMAR R
‘18 883 87A2PS910 VIVEK KUMAR
19 888 8TA2PS915 MS T LAKSHMI
20 .891 8TA2PS5918 RAMESH CHANDRA SWAIN
21 475 8T7TA3PS135 A R ANAND
a2 si18 87A4PS190 VINEET §HARHA
23 s2s B8TA4PS201 BALASUBRAMANIAM S
a4 8T8 8TA4PS905S MS S SRIPRIYA

as 880 8TA4PS90T7 V PETHA PERUMAL



ALS KELY THESIS ) AND PRACTICE SCH PS)

1 3 ‘ 3
BITS, PILANI FIRST SEMESTER 1991 ~ 92 25 0CT., 1991 PAGE 1
LIST OF STUDENTS ELIGIBLE TO DO THESIS IN SECOND SEMESTER 1991 - 92
S NO REC NO ID NO NAME CePaA PSII SEM. TS DEGREE
1 - 347 B86B1A19S8 S CHANDRA SHEKHAR REDDY T.29 I FD
2 334 86B2A1943 MS S ANiTHA ' s.72 I FD
'3 340 86B2A29S1 N VENKATRAMAN 5.32 1 FD
4 326 ‘8682A3935 SUNIL KUMAR GOYAL 7T.285 } FD
S 336 B6B2A4ILE D RADHA KRISHNA BABU 6.86 I Fb
6 254 B6BR2ASS0S YARLAGADDA SAI SRINIVASA RAO 4.84 1 ‘FD
T 333 86B2AT942 CHILUVURI MURAL! DHARA VARMA 6.44 1 FD
8 249 8633&2497 DINESH CHAND 6.40 1 FD
9 341 86B3A3952 RAYMOND GERARD MIRANDA - 6.68 I FD
10 3496 86B3A39ST AVINASH BHATT T.71 1 ' FD
11 333 B86B3IA49S50 UPENDRA PRATAP SINGH . 6.36 1 FD
12 263 B6B3ATS2S K VENKATA RAGHAVA RAM ’ 6.16 I FD
13 328 86B3ATIIT PUNEET SHARMA 6.82 ) 4 FD
4 323 86B4A1932 NAMBURI VENKATRAMAYYA - 8.54 I FD
1S 319 >SGB4AE9E7 PADIRAJU RAMESH 5.97 I FD
16 382 B6B4A393I PREM CHAND YADAV 7.264 I FD
17 32T 86B4ATII6 PANKAJ SHARMA 7.80 1 FD
18 329 B86B4ATI38 S N KUMAR 8.21 b4 FD
19 330 B86B4ATIIY DEEPAK SHARMA 8.57 ’ i FD
20 178 86B5A2350 BABBURI CHANDRA SEKHARA RAQ 6.21 I FD
21 356 B6BSA3IITI VIJAY KUMAR JAIN ’ 6.92 I Fp
a2 318 B6BSATIR6 V 8 KRISHNAN 6.68 1 FD
23 721 B8T81A1441 JAMMULAPATI SﬁIKRNTH 5.98 1 FD
24 775 B8TB1A1513 M8 ANNA JESIL CHERIYAN 6.35 1 FD

é5 T12 87B1AR4a9 NAVIN DUREJA S.84 1 FD



Lisat of Likely PS II Students

S NO REC
1103
g2 235
3 282
4 325
5 342
6 348
7 337
8 243
9 262
10 183
17 343
12 33
13 187
t4 310
15 321
16 393
17 385
18 443
19 875

20 368
21 418
22 424
23 874
2r T8
2s 9894

NO ID NO

85B1A1953
86A3AT7901
B6B1AIS6Y
86B1A3934
B6B1ATIS3
86B1A79S9
BGB;A294B
88B2AS4a8Y9
86B3A2524
88B3A3364
86B3A3934
B883AT94S
86BSAE2367
86B5A397
86B5A3930
BTAIB204C
BTA3AT032
8T7ABATO99
874a6P39%02
BTATB1013
BTATB4069
87ATPS078
BTABPS901
8TBIAIS2Y

87B1At921

(=1-] ’

BITS,

NAME

SIVA SUBRAMANIA PILLAI M
KUNAL KUNDU

AMITABH KUNDU

SAURABH AGARWAL

MS SEEMA

VIVEK GUPTA

AMIT JAIN

GOBBURU VENKATA SITARAM JOGARAO

S VENKATA RAMANA REDDY
S R SBUBRAMANIAN

S VENKATESHWARAN
INDRAGANTI VvV B RAMESH
VINAY KUMAR

GHIYA KINNAR KIRITBHAIL
THAKUR LALTA PRASAD SINGH
R JAYAKUMAR

M8 RADHAI THANDAPANI
ALOK KHANDELWAL

MS SEEHA.

v BHASKAR

PHILIP JOSEPH LYNN
BHUPENDER DABAS
SURINDER GUPTA

SIVA S MURTHY

A RAJESH

PILANI

CGPA

3.

w o~ o~

99

.41

1]

.67

.98

.18

.82

.3

AT

.98

.13

.04

.16

.48

.53

.98

.61

.30

.89

.69

.21

.42

.Ba

.99

SECOND SEMESTER 1990 - 91

IS ELIGIBLE

FOR I SEM? FOR II SEM?
YES -
YES -
YES YES
YES -

77 YES
YES -
YES -

77 ??
YES -
YES -
YES YES
NO NO
YES -
YES -
NO NO
YES YES
YES YES
YES -
NO YES
YES YES
YES YES
NO ??
YES -
YES YES
ﬁo YES

A=

1S ELIGIBLE DEAN ARC

RECO

14 MAR.

’

1991

DEAN ID SEMESTER

RECO

ALLOTTED

PAGE 1
PS DEGKEE
TAG



A RACTI C PROF S

Page No 1 CHEMICAL ENGINEERING 14 SEP., 1991

AJAY MALHOTRA --88A1PS201, (CHEMICAL), (02.06.69/89.50),(7.27,
7.28), ENGLISH, HIND1. ADDR® YD MALHOTRA, A68 PRIYADARSHNI
VIHAR, INDRAPRASTHA EXTENSION,DELHI-110092.

SCI(1A/4B/7C), TA(2A/1B/3C) ,ES(3DB/3C/1D),AADC(1A/1B/SC) ,CHE(1A/
2B/4C),GRAPHIC ART(A), PS-I(A) at NISTADS, Delhi.

PROF INTEREST-PIPING & INSTRU, CHEMICAL PROCESS TECH,
POLYMERS & PLASTICS. EXTRA CURR ACTIVITIES~HOCKEY, CRICKET,
MUSIC, DANCE, DEBATING .

ALOK TEWARI --88A1PS216, (CHEMICAL), (08.06.70/81.00), (5.39,
S.63), ENGLISH, HINDI. ADDR: SATISH CHANDRA TIWARI, DEPARTMEN
T OF VETERINARY MICROBIOLOGY,H A U,HISAR-125004(HARYANA) .
SCIt1B/4C/6D/1E), TA(1B/4C/1D),ES(3C/3D/1E),AADC(3B/2C/2D),CHE
(2B/4C/1D), PS-I(A)} at RBI, Lucknow. :

PROF INTEREST-BIO CHEMICAL, PETROCHEMICAL,POLYMERS. EXTRA CURR

ACTIVITIES-FROCESSIONAL ASSISTANT(RBI), ATHELETICS, SINGING,
SWIMMING .

AMITABH KUNDU ~-B8B1A1S69, (CHEMICAL & BIO SCIENCES),
(14.01,.69/85.75), (6.58, 7.31), ENGLISH, HINDI, BENGALI. ADDR:
C/0 SURG COMMANDER K K KUNDVU, ROHINI-Z2, SENIOR NAVAL OFFICERS
FLATS, COLABA, BOMBAY-430000S. .

SCI(3B/11C), TA(2Br4C) ,ES(1B/6C),AADC(TIA/49B/3C),B10(3A/48),CHE
(2A/28B/3C), MICROPROCESSORS(C), COMPUTER PROJECTS(A), GENETIC
ENGINEERING(B) ,BIOCHEMICAL ENGG(C),SELECTED CHEM ENGG OPER(C),
PS-I(A) at The Gen Elec Co India Ltd, Calcutta.

PROF INTEREST-PROCESS DESIGN, PROCESSE CONTROL, SOFTWARE
PROGRAMMING. EXTRA CURR ACTIVITIES-GROUP WORK, ORGANISING,
READING, GAMES, PROGRAMMING .

ANUPAM MISRA —--88A1PS244, (CHEMICAL), (24.02.72/81.20), (5.48,
5.65), ENGLISH,HINDI,SANSKRIT. ADDR: T C MISRA,JOINT DIRECTOR,
RICE MILLING,C S A UNIV OF AGRI & TECH,KANPUR-208002.
SC1(1B/SC/8D),TA(2A/1B/1C/E2D),ES(1B/1C/5D), AADC(3IC/4D? ,CHE(B/
2C/3D) ,PUBLIC ADMINISTRATION(B), PS—-I(A) at CDRI, Lucknow.
PROF INTEREST-CHEMICAL THERMODYNAMICS, MARKETING. EXTRA CURR
ACTIVITIES~DEBATE, SINGING,ACTING,SEC(PRESS CLUB).

ARIMANDA V M REDDY --BBAIPS160, (CHEMICAL), (21.05.71/87.90),
(6.49, 6.92), ENGLISH, HIND1, TELUGU. ADDR: ARIMANDA YELLA.REDD
Y,OPP TO LIBRARY STAMBHALAGARUVU,GUNTUR-S22006.

sSCI1C18/79Cs/20), TA(3Bs73C), ES(2B/5C), AAGC(1A/2Bs4C), CHELTB),
PS-I(A) at The Sirpur Paper Mills, Kaghaznagar.

PROF INTEREST-RESEARCH, TEACHING. EXTRA CURR ACTIVITIES-PAPER
PRESENTATION, CHEMICAL ASSOC WORK, TABLE TENNIS, CRICKET,
BADMINTON. -

A-153



A. 10 COURSEWISE GRADE LIST AND ANALYSIS SHEET

A 10.1 Grade List for a Course

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI
FIRST SEMESTER

COMP CODE:614 COURSE NO. HIST Cui12

SRNO

2

10

n

12

13

14

15

21

2e

23

IDNO
88A2PS338
BBA4PSIST
88A4PS168
8BA4PS184
88B1A14TI
88B1A2503
88C2P5930
88C2P5933
88C3PS66T
88D2PS676
88D3PSET3
39A5P5745
B9IASPS9S5T
89A5PS958
B89ASPS962
89A6P5468
89A6P5919
89B2A3944
89C2PS576
89C2PS618
89D2PSEST
89D2PSE6S

90A2PS327

NAME

AMARDEEP DAHIYA

B MADHUSUDAN REDDY
INDEEVAR SHYANAL
SANJAY KUMAR SHARAWAT
JAYANTH SRIDHAR

LAV KANT

S RAJESH KUMAR

R P KIRAN KUMAR

. BIPIN KUMAR

MUKUL AGOCHIYA

ANAND SHARMA

GANESH BALAKRISHNA

PARVEEN KUMAR

MERUGU KIRAN REDDY

C RAJESH BABY

PONNU KAILASAM P

ASEEM RAJA

H ARUN

MANEPALLI SURYAMANIKYAM

ANAND EKAMBARAM
SHAILJA SINGHDEV

ANIL SHARMA

KUCHIMANCHI JAI KRISHNA

UNITS:

3 MAIN TRENDS IN IND HIST

STATUS

1997 - 92

GRADE

25 NOV., 1991

INSTRUCTOR INCHARGE: SN Prasad

SIGNATURE OF THE INSTRUCTOR INCHARGE

PAGE

1



A.10.2 Analysis Sheet for Grade List

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI 25 Nov., 1991
FIRST SEMESTER 1991

- 9

PAGE

COMP CODE:614 COURSE NO: HIST Ciig UNITS: 3 MAIN TRENDS IN IND HIST  INSTRUCTOR INCHARGE: SN Pragad

ANALYSIS OF GRADES

1. LETTER GRADES . NO OF

2 SEMINAR AND INDEPENDENT STUDY ’ ND OF

3. FIRST DEGREE THESIS-FINAL GRADES NO OF

4. INTERNSHIP NO OF

S. TEACHING PRACTICE NO OF

6. AUDIT BASIS,PHD THESIS—-INTERIM GRADES NO OF

7 PHD THESIS - FINAL GRADES NO OF

8 REPORTS OTHER THAN GRADES NO OF

A GRADES

B GRADES

C GRADES

D GRADES

E GRADES

GOOD GRADES

POOR GRADES

EXCEL GRADES ___
GOOD GRADES

POOR GRADES ___
OUTSTANDING GRADES
VERY GOOD GRADES
600D GRADES
AVERAGE GRADES
POOR GRADES
ABOVE AVG GRADES
AVERAGE  GRADES
BELOW AVG GRADES

S GRADES ___

U GRADES

EXCEL GRADES

GOOD GRADES

UNACC GRADES ___
u RC
1 GA

RRA NC

TOTAL NO OF STUDENTS 23

MEAN GRADE POINT VALUE FOR THE COURSE

oP

SIGNATURE OF THE INSTRUCTOR INCHARGE

2



ADDRESS . LIST

84B5A3386 (REC 17
NARESH CHOUDHRY

C/0 SH MOHINDER SINGH
176318 GALI NO-4

EAST ROHTASH NAGAR
DELHI-110032

8S5AIPS2283 (REC 3
L JEYAKUMAR :

/70 SH S LAKSHMINARASIMHAN
NO 16, "SHENBAG"

STATE BANK OFFICER‘'S COLONY

MAHMARAJANAGAR, TIRUNELVELI-627011

8SA2PSRS2 (REC 327
ERLA NARENDRA REDDI

C/70 SH ERLA SUBBARAMI! REDDI

190-E
KOTAKOMMALA STREET
TIRUPATI-S17501(AP)

85A2PS313 (REC 35)
MANOJ ARAVIND

C/70 SH P ARAVIND

NO.16, END MAIN ROAD
JAGANNATHAPURAM, VELACHERY
MADRAS-6800042

85A3PS901 (REC 82

MS NIVEDITA PADHY

C/0 DR K CK PADHY .

ASST PROFESSOR OPTHALMOLOGY
8 C B MEDICAL COLLEGE
CUTTACK—-TS3I00T(ORISSA)

B85A4PS169 (REC 38)
VADLAMANI VENUMADHAV
C/70 SMT VISALAKSHI
2-112

GANGARAM
HYDERABAD-SO00133(AP]

B8SASPS419 (REC 31)
GHANTA VENKATA VENU GOPAL
C/0 SH N SUBBA RAQ
RETIRED HINDI PUNDIT
ITHANAGHAR TENALI
GUNTUR(DT)-522201(AP)

85A5P5918 (REC 84)

MS SUDHA PAMIDI

270 SH P NAGAMALLESWARA RAO
4~5-31/3, VIDYA NAGAR

RING ROAD

TUNTUR-SE&OUT AR

A.11__ADDRESS LIST

PILANI FIRST SEMESTER 1991 - 92

84B5AB933 (REC 28)
SANGEETH UMASHANKAR

C/0 SH R. UMASANKAR

Ma3/718, T.N.H.B. FLATS
WEST AVENUE, THIRUVANMIYUR
MADRAS-600 041 (TAMIL NADU)

8SA1PS904 (REC 79)
MS D USHA

C/70 MRS D SHANTA RAO
6~2=97T7/1, Il FLOOR
KHAIRATABAD
HYDERABAD~500004

85A2PS253 (REC 33

P NAGESH

C/70 SH P M SHASTRY ADVOCATE
16-11-405/4, MOOSARAM BAGH
HYDERABAD-36

B85A2P5910 (REC 81)

PITTA HANUMANTHARAQ

C/0 SH PITTA NARASIMHAM

GUMMALAMPADU (PU), JVIA) S N PADU(SO)
PRAKASAM(DI)

ANDHRA PRADESH-S2322S

8SA3PS902 (REC 83)

SOMALA SUBBA REDDY

C/70 SH SOMALA NARAYANA REDDY

G VEERAPURAMU(VII) ,GUVVALAKUNTLA(POST)
ATMAKUR(TQ), KUKNOOL(DT) ANDI

ANDHRA PRADESM-S184Z2

8SA4PS204 (REC 39)

U V V SESHA SYAMA SUNDAR
C/0 SH U R K P SUBBARAO

KAPILESWARA PURAM

KAP ILESWARAPURA, -MANDAL

EAST GODUARI-S3III0OI(AP)

85ASPS459 (REC q2;

K KRISHNA REDDY

€C/70 SH K NARSA REDDY

H NO 6-5-128 SUBHASH NAGAR
NIZAMABAD--SO03I002(AP?

85A5PS321 (REC 85)

PRAVIN KUMAR TRIPATHI

C/0 SH SHYAM SUDHAKAR

JUNIOR ENGINEER (CIVIL)

0/0 8 8 PO*3 OFFICE NATI IMAL1
VARANART

14 AUG., 1991 PAGE

94PHXF 401 (REC 30)
ARJUN BADLAN1

C/70 LATE SH N R BADLANI
I=115 ASHOK VIHAR
PHASE=-)

DELHI~110082

85A1P3906 (REC 80)
ABDUL RAUF ANSARI

570 SMT KANEEZ FATIMA
MOHALLA-~KAITHY TOLA
BISWAN DISTT SITAPUR
uP-261201

85A2P5287 (REC 349
K VIKRAM

C/0 SH A D KUMARASWAMY
E=7 AMBEDKAR ROAD
BLOCK~13
NEYVELI-607803(TN)

8SA3PS130 (REC 36)

K SIOVA SANKAR KUMAR

C/0 SH K SIVA SANKAR

DOOR NO. 217/218, STREET-22
NANDYAL~318501
KURNOOLIDT) (AP)

85A4PS045 (REC 37)

VARANSI SHIVA SHANKAR

€70 SH V SHIVARAM

Q/0 111-2,DBK-RAILWAY AUARTERS
SECTOR-1

VISAKHAPATNAM~S30004

B8S5A4PSS24 (REC 40)
S K MADHAVAN

C/0 SH S RAJAGOPAL
192, BAZAAR STREET
NAMAKKAL ( SALEMAT )
TAMILNADU-637001

8SASPS553 (REC a43)

S R SREENIVASA REDDY

C/0 SH S GBUL REDDY

KAPU STREET, PGRUMAMILLA
CUDDAPAH(DT)»~5161193(AP)

85A5PS5938 (REC B86)

V KARTHIKEYAN

C/0 SH G VENKATACHALAM
6732, SRIVILLIPUTHUR ROAD
NEAR POLICE COLONY
SIVAKASI-626124



A.12 EXAMINATION COMMITTEE ANALYSIS (EC ANALYSIS)

A2 C Analvsis before Semester’s P o n

* EC ANALYSIS » BITS, PILANI FIRST SEMESTER 1991 ~ 92 25 Nov., 1991 PAGE '
' NO OF STUDENTS T IneuT-copa AnaLYsIS T
SL  COURSE TITLE TOTAL CGPA=0 REST AUDIT LESS 4.50 5.50 7.00 9.00 MIN MAX MEAN
NO 4.50 S5.49 6.99 8.99 ABOVE
) AAOC CB11  SOCIAL ENGINEERING 1. 340 1 343 o a4 63 126  8s =24 =281 10.00 .30
E--AAOC ca=21 GRAPH;‘;;;—NETUORKS o 12 --——;--‘-;;~~_‘-;___-_;_--_-;-—~~“;-‘-_;;T?-—-; ----- ;T;;~--—;T;;-—-_;T;;--~~--_
3 AROC C2zz  OPTIMISATION 234 o 294 o s 31 93 it 38 320 1000 1oz
--—;~_;;;E c311 DATA PROCESSI;;_--——-— o -:;;-—-‘_;‘_—;;;~-~--;~-~-:;--—-;;__‘-;;‘~-—;; ————— ; ..... ;T;;__—‘;T;:~-—_;T;;-—‘-—-~
5 AAOC C312 OPERATIONS'R;;EARCH ) 157 o 1s7 ----; ----- ;—-‘ 23 67 ‘-—;5 -_; ;T;z 10.00 o 5.77--~~-‘-
"6 AmoC C321  CONTROL SvsTEMs 206 o 208 o 3 171 68 e =29 393 995  7.3a
7. AROC CI22 T systems 183 o 183 o ;—-—-27_—“5;-_-_;;—~_-:; ----- ;7;;----;A53 o 6.89
8--AAOC c341 NUHERICAC_;;;LYSIS az9 ° ;;; ) °o. 2 a8 :;7 179 as ;T;;—-__;T;;~-~‘;T;; .......
9  AAOC C351 INSTRU METHODS OF ;;RL 77 ° 77 0 - 3 —‘-:7 30-—~-;3 4 .21 -;.71 6.55
10 “g10 cz11 BIOLOGICAL cnznrg;;;-- 91 0 91 o 18 23 29 1t 4 3. 20 -~;.4z ) s.87
11 sIo C313 MICROBIOLOGY e 0 za o 1 1 s e TN T i s e T
12 BIlO C321 CELL BIOLOGY 25 0 as 0 1 . 0 e ) “a.a0 5.71  &.45
13 BIO C331 sropHvsics 24 0 24 o T ; ————— 6 1 a.a0 9.71 ?-‘;.45 -
-—:;- BIO ca21 enzvmoLoer 1 0 1 0 0 1 ~*-; T 0 s34 7.41 -—-;T;; -------
"is BIo casl RECOMBINANT DNA TECH T e o 12 o 0 "_-;-“~ s 1 0 "5 34 e.12 .40
__;;_-axo ca91 sPECIAL PROJECTS 1 -_—‘;fﬁ'"-:—f---;-----;-_-—-;-——__:--——-;-___—; ----- ;T;;-——_;T;;--——;T;; -------
-’:;--sxrs cns :;;-DRIENT;;-;;;;;;; ------ 1o o 10 o _-_;-—- 2 4 a 0 5.39 8.33 6.94
Tls BITS c323  STUDY ORIENTED PROJECT %9 o 99 o 3 13 a3 =& 9  aor vs0 6.60
“\e eirs c33t  comPuTER PRoJECTS s« o 1 o 1 7 =25 = s 443 988 7.01
TT20 BITs <333 PROJ ON ORGANIZ ASPECTS 29 o a o o & s 12 a4 a6 9.8 102
T2 B17S 341 SELECTED COMP LANGUAGES s o s o o 3 18 a2 4 siz smu 130



A 18.2 Grand EC Analysis (After Semester’s Performance)

GRAND ANALYS1S .OF GRADES BITS, PILANI FIRST SEMESTER 1990 - 91 15 JAN., 1991 PAGE 1
ND OF STUDENTS LATEST-CGPA ANALYSIS
sL COURSE TITLE TOTAL CGPA=0 REST AUDIT LESS 4.50 5.50 7T.00 9.00 MIN MAX MEAN
NO 4.50 S5.49 6.9 8.99 ABOVE
1  AAOC C2tly SOCIAL ENGINEERING I 301 301 0 26 S0 106 109 10 3.3 9.87 6.SS
A 25 | B 66 | C 99 {4 D 76 | E 31 | NC 0 | RRA 0] I 0| GA 0] W 3| oP 1
%A 8.31 | %XB 21.93 I'ZC 32.89 | D 85.25 | ZE 10.30 | ZNC 0.00 { ZRRA 0.00 | %I 0.00 | %GA ©0.00 | %W 1.00 | #DP  0.33 |
RC 0 | ,
ZRC 0.00 |
Mean Grade Point Average: $.85
2 AAQC Cczees OPTIMISATION 321 N9 0 9 36 102 128 44 3.76 10.00 T
A 84 | B 9T | € 8 | © 22 | € 3§ NC 1 | RRA o1 1 1] GA o[ W ta | DP 0
%A 26.17 | ZB 30.22 | %ZC 30.S3 | ZD 6.85 } %ZE 0.93 | ZNC 0.31' | ZRRA 0.00 | %I 0.31 | ZGA 0.00 | %ZW 4.35 | %ZDP Q.00
RC- 11
ZRC 0.31 )
Mean Grade Point Average: 7.56
3 AAOC €311 DATA PROCESSING 208 9 199 0 H ez vz 69 BB} 4.00 9.96 6.76
A s2 | B S1 | ¢ 63 ] O 19 | E 71 NC 0 | RRA o] I 0| GA ol u 13 | DP 1
%A 25.00 | %B 24.32 |} %C 30.89 | %D 9.3 | ZE 3.37 | ZNC ©0.00 | XRRA 0.00 | XX 0.00 | X6GA 0.00 |} XW ©6.85 | %ZOF 0.48 |
RC 2 |
ZRC ©0.96 |
Mean Grade FPoint Average: T.87
4 AADC C312 OPERATIONS RESEARCH 165 3 162 0 9 18 S6 64 15 3.81 9.95 6.95
A 35| B 301 € 40 | D 31 ] E 7} NC .0 ] RRA 0] I 0] GA 0] W 21 | DP 0
%A 21.2) | XB 18.18 | %ZC. 84.84 | ZD 18.79 | #E 4.24 | ZNC 0.00 | ZRRA 0 00 | X1 0.00 | X6A 0.00 | ZW 12.73 | ZDP 0.00 |
RC L |
ZRC 0.61 |
Moan Grade Point Average: 6.77

A-21%



A 13 GRADE SHEETS (GRADE CARD)

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE
PILANI, RAJASTHAN

TAP SECOND SEMESTER 1990-91
ID NO 88A6PS429

NAME R SAMPATHKUMAR
ADDR R RAJAGOPALAN
13 CHAKRAPANI STREET
WEST MAMBALAM
MADRAS-600033
CQURSE NO COURSE TITLE UNITS GRADE
MGTS C3s2 PERSONNEL MANAGEMENT
MGTS (322 MARKETING
MGTS C33=2 GOVERNMENY & BUSINESS
MGTS C3492 PRODUCTION MANAGEMENT
AAQC C312 OPERATIONS RESEARCH
PHIL ceaa21 SYMBOLIC tLOGIC

WHWWWW
WP >0>0D

EL

CGPA CUP 1010 ACCU CUP 1010

ACCUMULATED UNITS 124
UNITS USED IN CALCULATING CGPA 124
REGISTRAR CGPA - 3.15

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE
PILANI, RAJASTHAN

TAP SECOND SEMESTER 1990-91
ID NO 88A6PS429

NAME R SAMPATHKUMAR

ADDR R RAJAGOPALAN

13 CHAKRAPANI STREET
HEST MAMBALAM
MADRAS~600033

COURSE NO COURSE TITLE UNITS GRADE

MGTS C352 PERSONNEL MANAGEMENT

METS C322 MARKETING

MCTS €332 GOVERNMENT & BUSINESS

MGTS C342 PRODUCTION MANAGEMENT
. ARADC C312 OPERATIONS RESEARCH

PHIL C221 SYMBOLIC LOGIC

WWidWL W
TPERDAdD®

EL

CGPA CUP 1010 ACCU CUP to0l10

ACCUMULATED UNITS 124
UNITS USED IN CALCULATING CGPA 124
REZ !STRAR cePA 8.1

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE
PILANI, RAJASTHAN

TAP SECOND SEMESTER 1990-~91)
ID NO 88A6PS429

NAME R SAMPATHKUMAR

ADDR R RAJAGOPALAN

13 CHAKRAPAN1 STREET
WEST MAMBALAM
MADRAS~600033

COURSE NO

CQURSE TITLE UNITS GRADE

MGTS C352 PERSONNEL MANAGEMENT 3 B
MGTS (€322 MARKETING 3 A
MGTS C332 GOVERNMENT & BUSINESS 3 c
MGTS (€342 PRODUCTION MANAGEMENT 3 A
AAOC C312 OPERATIONS RESEARCH 3 A
PHIL C221  SYMBOLIC LOGIC 3 8 EL
ACCUMULATED UNITS 124
UNITS USED IN CALCULATING CGPA 124
REGISTRAR CGPA 8.18
BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE
PILANI, RAJASTHAN
TAP’ . SECOND SEMESTER 1990-91
1D NO 8BAGPS429
NAME R SAMPATHKUMAR
ADDR R RAJAGOPALAN
13 CHAKRAPANI STREET
WEST MAMBALAM
MADRAS-500033
COURSE NO COURSE TITLE UNITS GRADE
MGTS C352 PERSONNEL MANAGEMENT 3 B
MGTS <322  MARKETING 3 A
MGTS C332 GOVERNMENT & BUSINESS 3 c
MGTS (€342 PRODUCTION MANAGEMENT 3 A
AAOC C312 OPERATIONS RESEARCH 3 A
PHIL C221 SYMBOLIC 1.0GIC 3 B EL
ACCUMULATED UNITS 124
UNITS USED IN CALCULATING CGPA 124
REGISTRAR CGPA 8.15 -



A.14 IST OF STUDENTS

REQUIREMENTS FOR GRADUATION

O HAVE CLEARED

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI

SL NO
1

2

19

20

21

2e

>a

o

REC NO

8

e6

28

45

10S

102

107

101

104

108

100

99

106

61

13

SECOND SEMESTER 1990 - 91

#* 9.01 CLEARED L1
IONO NAME
B2PHXF001 K R VENKATASUBRAMANIAN

S4ARPS915
84BSA8933
235A6PS358
8SB1A1957
3SB1A29S2
85B1A2960
85B1A39S1
8SB1A3954
BSB1A3963
85SB1A5949
85B1AT794S
85B1PS958
85B2A1471
85B2A1929
85B2AR9eS
858B2A2930
35B2A2934
35B2A3923
35B2PS?19
85B3A1277
85B3A3937
BSB3A4939
85B4A3912

3S84A491G

BRAJESH RATHI
SANGEETH UMASHANKAR
GURURAJ K

MARLA BHASKAR
RAJENDRAN S

SODEM SRIDHAR

B UDAYA RAVI SHANKAR.
JAGVIR SINGHVDESHUAL

RAJIV GUPTA

NAKIRIKANTI SRINIVASA RAO

TARUN KUMAR

JALADI S CHAKRAVARTHY
SURESH S

PRASAD S

RAM KARAN SINGH

R V RAMANA

SANJAYA SINGH GAUR

N K SRINIVASAN

D VENKATESWARA PRASAD
MS CLARA GLADYS

ALOK GUPTA

ANIL ™MURJANMI

MAYANK MITTAL

RATEEY TAIN

Hn-i 3

14 DEC., 199%

90,2
90.2
90,2
90,2
90,2
90,2
90,2
90.2
90,2
90,2
90,2
30,2
90,2
90,2
90,2
90,2
90,2
90,2
90,2
30,2
90,2
90.2
90,2
90,2

90,2

PAGE

1



A 1S STATUS REPORTS

A.1S5.1 List of Students Under ACB with Affligtion Clauses

List of ACB Students . BITS, PILANI SECOND SEMESTER 1990 - 91 1S JUN., 1991 PAGE
S NO REC NO 1D NO NAME TWO OR CGPA LESS NOT CLEARED
. MORE E”S  THAN 4.5 2/3RD COURSES
1 747 BTASPS477 RANJAN MAGAZINE ) ’ - " YES - OFF CAMPUS REGISTERED
2 765 87ASPS498 VIJAI SINGH SOMBANSI YES YES - OFF CAMPUS REG!STERED
3 898 8TASPS92S PARAMESHWARAN RAMMOHAN YES - - OFF CAMPUS REGISTERED
4 900 87TASPS927 K NARAYANAN YES - - OF? CAMPUS REGISTERED
s 688 87A6PS5400 ROMIN FAROOQ BUTT YES YES -- OFF CAMPUS REGISTERED
6 875 87AG6PS902 M5 SEEMA YES YES YES
7 424 BTA7TPS078 BHUPENDER DABAS - YES -
8 776 87BIASS514 SURESH SUBRAMANIAN YES - --
9 772 8TB3A2508 M SWAMINATHAN YES - --
10 564  B7B4A2369 NARASIMHAN R YES - . -
11 .672 8TB4A3381 R SURESH KRISHNAN YES -~ - OFF CAMPUS REGISTERED
12 749  BTB4A64TIY AJOY KUMAR MISHRA YES YES -
13 849  87C4PS621 MOPAL PRAVEEN REDDY - YES YES
14 1124  88A1PS230 SWAMINATHAN N - YES -—
15 1359  8BAIPSS41 V ANIL KUMAR -— YES -
16 1172  88A2PS291 KRISHNA MOHAN T YES YES -
17 1199  88AZPS324 KARRI SREEDHAR » - YES -
18 1226  83A2PS359 ARVIND KUMAR KUSHWAHA YES T - OFF CAMPUS REGISTERED
19 1237  88A2PS372 MS PARVEEN VIMAL YES YES -
20 1476  B8BA2PSY1Y HARISH CHANDER SHARMA - - YES
TOTAL NO OF STUDEMTS WITH TWQO OR MORE E"S 1S 109
YOTAL NO OF STUDENTS WITH CGPA LESS THAN 4 5 IS 124
TGTAL NO OF STUDENTS WHO HAVE NDOT CLEARED 2/3RD COURSES IS as

TOTAL NO OF STUDFMTS UNDER TME PURVIFW OF ACB AT THE END 9F SECOND SEMESTER 1990 - 91 IS 184



A.15.2 L.ist of Backloq (BL) Students

List of Backlog Students BITS, PILANI

S NO REC NO ID NO

1

103 85B1A19S3

335

173

47S

879

871s

424

86B3A794S

86B3PS3I39

BTA3PSI13S

87A4TS908

8TAGPS902

8TATPS07D

NAME

SIVA SUBRAMANIA PILLAI M

INDRAGANTI V B RAMESH

RAVULA VENKATAKRISHNA

A R ANAND

RANJIT SINGH

MS SEEMA

BHUPENDER DABAS



SECOND SEMESTER 1990 - 91 1S JUN., 1991 PAGE
CGPA ACB BACKLOG COURSE(S)
3.99 YES 1 ss4  BITS cA4l2
2 638 BITS C422T
3 639 BITS c442T
4.64 YES 1 660 CS c3Nn
2 661 CS c3z1
3 662 CS c331
4 363 CS c3sz
s s65 €S c3s2
6 s3 Cs c332
7 64 CS c342
5.46 - 1 486  PHIL Ccanl EL
8.84 - 1 ELECTIVE
2 ELECTIVE
3 ELECTIVE
4 ELECTIVE
5 ELECTIVE
S.46 - ! 685 ME c3n
2 142 ME cxz
3 687 ME c3n
4 SB2  AADC C341
s sy2 ME c392
6 146 ME c33z
7 147 ME. c342
8 411 ME case
4.30 YES 1 114 MGTS (341
2 115 MGTS C351 -
3 S57 MGTS C381
4 ELECTIVE
5 ELECTIVE
6 117  MGTS C3s52
7 ELECTIVE
8 ELECTIVE
a.21 YES 1 s9 CS c332
2 64 CS c342
3 554 BITS C412

A-25



AlS 3 Ligt of Students with Pending "I1“ Report

BITS,

PILANI

.

LIST OF STUDENTS WITH

S NO REC NO

1

1385

1810

2768

2394

24849

2919

ID NO

8981A2498

89B1AT359

90A4P559S

90ATPS108

S0ABPSR207

90D2PS918

SECOND SEMESTER 1990 - 91

“I" PENDING

NAME

R RAJAGOPAL

NIRMAL KUMAR BHAGABATI

MANISH TAYAL

HIMANHU

SANJEEV KUMAR

ANURAG PANT



R=RF

JUuL., 199

CODE

599
60
S63
S89
569
53
s02

NoVnAWN -

S99
560
S63
S68
569
531
J02

~oOoNaL RN~

1 SiS

2 469
3 . 82s

1 490

PAGE
COURSE(S)?
AAOC Czaz2
ES czia
ES ca24a2
MATH C211
PHY c212
TA cieze
TA czeze
AAQC c2ze
ES caza
€S ca242
MATH c212
PHY ca212
TA ciza
TA caez
AAQC CI1 N
AADC C1 11
BIO CIT11
MATH Cl112
AADC C1
POL C 212



18. 4 Grade Awaite GA) S

B1TS,

PILANI

SECOND SEMESTER 1990 -~ 91

LIST OF STUDENTS WITH

S NO REC NO

26
107
139
364
457

1142

1863

2151

2486

2217

ID NO

B4ARPS91S

8SBi1A2960

B6A3ATOT3

87A3PS010

8TA3PS1I14

88BSAS254

89ACP5464

39A6PS941

J0A1IPSE10

9H221068

YUMEI2 083

"GA" REPORT

NAME

BRAJESH RATHI

SODEM SRIDHAR

BINDU MADHAVAN

MS SHIKHA AGARWAL

ARVIND LAMBA

T C MANOJ KUMAR

SATVIR SINGH

PEEYUSH DAYAL

DEVESH KUMAR VARSHNEY

AMITAVA DAS

ARULALAN R B



18

o

JuL .,

S WN -~

199

CODE
5S4
638
639
5S4
s54
554
575
s60
560
515
333
534

535
336

537
538

PAGE

COURSE(S)

BITS

BITS

BITS

BITS

BITS

BITS

AAOC

€S

ES

AAOC

BITS

BITS

BITS
B1TS

BITS
B1TS

C4iz

c4z2eT

c442T

Caie

caiz

Care

cawe

cewz

caia

cin

cs12

csae

cs3e
€342

cssa
csea



A.16 RESULTS

1R tg fo xamination Committee a n
BITS, PILANI . 6~ 6~199 Page 1

LIST OF CANDIDATES WHO HAVE FULFILLED THE REQUIREMENTS OF GRADUATION FOR AN INTEGRATED FIRST DEGREE (SINGLE OR DUAL)
OR A HIGHER DEGREE PROGRAMME AND WHOQ HAVE BECOME ELIGIBLE FOR THE DEGREE AT. THE END OF _SECOND SEMESTER 1990 - 91.

sL NQ ID NO NAME Thesis Grade CGPA Division
A. Integrated First ;;g:gg Programmes T - T
(1) Students who qualify Fopr Sinqle Degree only and First Degree under Dual Degree Scheme
B.E.(ﬁons }{Chemical) (With Practice School)
1. B8TAIPS154 Vv.C.JAIPRAKASH - 8.as FIRST

2. BTAIPSITI SANJAY BHAN . - 6.26 SECOND

B.E.(Hons . ){Civil}) (uith Practice School}

20. B7AZPS16S SUDERSHAN KUMAR : - 6.10 SECOND

M.Sc.{(Tech.)(Computer Science)
9S. 86ATTS04S SHANKER SINGH RATHORE GO0D 4 .87 SECOND
M.Sc.(Tech.)(Computer Science) (With Practice School)

96. BTATPS002 VINOD KUMAR JAIN - 7.09 FIRST

M.Sc.(Hons.)(Chemistry)

132. 85B2AR92S RAM KARAN SINGH EXCELLENT 6.29 SECOND

€11) Students
B.E. (Honse.){(Chemical) (With Practice School)

185 85B3A1477 CLARA GLADYS -~ 6.2S SECOND

B, Higher Deqree Proqrammes
M E (Chemnical:?

247 3F0H101CO} ALOK SINGHAL . 5.75



16.1 Res for at Commit a S (C inved)

BITS, PILANI ' 6= 6-199

Page 1

ANALYSIS OF THE  EXAMINATION RESULTS OF CANDIDATES WHO HAVE FULFILLED THE REQUIREMENTS OF GRADUATION FOR AN
INTEGRATED FIRST DEGREE (SINGLE OR DUAL) OR A HIGHER DEGREE PROGRAMME AND WHO HAVE BECOME ELIGIBLE FOR THE DEGREE AT
THE END OF _SECOND SEMESTER 1990 = 91.

Programme No of Degrees Distinction First Second
B.E.(Hons.)(Chem:;;;)'(uith Practice School) s -;-- ------ ;;-“---;;-‘--—---- _____ T
B.€.(Hons.)}(Civil) (With Practice School) 23 () 9 - 14
B.E.(Hons.)(Electrical and Electronics) (Mith Practice 46 7 30 A 9
School)
B.E.(Hons.)(Mechanical) (With Practice School) 29 3 16 10
B.Pharm.(Hons.) (With Practice School) 1 0 1 1)
Master of Management Studies (With Practice School) 20 [ S 15
M.Sc.(Tech.)(Computer Science) 1 0 o 1
M.Sc. (Tech.)(Computer Scionce) (With Practice School) 17 . S 11 ]
M.Sc. (Tech.J(Instrumentation) tWith Practice School) 12 ] 6 6
ToTAL 2e6 a1 T ne

M.E. (Chomical) 1
M.E.(C1vil) 3

" M.E.(Computer) ’ 12
H.;.(Electronscs.& Control) 10
M.E. (Mechanical) . A . 12
M. E (Systems & Information) A14
M.Pharm. 12
M_E.(Microelectronics) . 8



A.16.2 Result for the Board of Governors

BITS, PILANI Page 1

Appendix " ":Senate agenda item No.
Appendix " ":BOG agenda item No.

A rat First Degree Programmesg
(1) Studen who qualify for Single ree nd First Deqree und

B.E. (Hons.)(Chemical) (With Practice School)}

1. B7A1PSI1SH NANDINI DUTT - 8.82 FIRST
2. B8TAIPS1S4H V.C.JAIPRAKASH - 8.8s% FIRST

3 B87AIPSITI SANJAY BHAN - 6.26 SECOND

B.E.(Hons.)(Civil) (With Practice School)
38. B4A2PS91S BRAJESH RATHI - 5.64 SECOND

41. 87A2PS189 S RAMESH - 8.81 FIRST

M.Sc.(Tech.)(Computer Science)

241 B6ATA301 RAMENDRA SINGH BAONI EXCELLENT 9.19 DISTINCTION

M.Sc . (Tech.)(Computer Science) (With Practice School)

244. BTATP5001 DHRUBAJYOTI BORTHAKUR : - ’ 7.88 DISTINCTION

B.E.(Hons J(Chemizal) (With Practice School)

47V . 8SBI1A195T M BHASKAR ‘ ~ 5.41 SECOND

B, Higher Degree Programmes
M E. (Chemical)

10 39HI01090 NAIR CHANDRASEKHAR BHASKARAN . 8.50



A.16.2 Result for the Board of Governors (Continued)

BITS, PILANI

VAR

1A ) a
(IN ABSTRACT)

———— ~

Page 1
Appendix " ":Senate agenda item No. R,
Appendix " ":BOG agenda item No ———————m e
(e .__ Pages)

OMMEN '

Programme

No of Degrees

Dlstinciton Firge

S U Sy

Second

B.E.(Hons.)(Chemical) (With Practtce School)

B.E.(Hons.){Civil}) (With Practice School)

B.E. (Hons.){Electrical and Electronics)

B.E.(Hons.)(Electrical and Electronics) (With Practice
School)

B.E. (Hons. )(Mechanical) (With Practice School)

B.Pharm. (Hong.) (With Practice School)

Master of Management Studies (With Practice School)

M.

M.

M.Sc.

M.

M.

sSc

Sc.

Sc.

Sc.

.t(Tech.)(Computer Science)

(Tech.)(Computer Science) (With Practice School)
(Tech.)(Instrumentation) (With Practice School)
{Hons . )(Bilological Sciences)

(Hons.)(Biological Scilences) (With Practice School)

.{Chemical)

.;Clvll)

. {Computer)
.(Electronics § Control)

. {M@chanical)}

_1Collatorative){Industrial Production)

57 3 2s
53 0 15
2 2 0
113 2z 66
59 6 26
16 0 9
54 0 as
3 2 0
51 17 27
28 ) 15
28 3 12
6 ) 2
TOTAL 60y 59 280
2
6
12
1"
12
1
T roraL 704

29

38

Q

25

av

v

29



Result for the Board of Gover [

BITS, PILANI

—— e e e e e ———————— — _——————

NT_G
(IN ABSTRACT)

Page 1
Appendix * “:Senate agenda item No. e ——————
Appendix " ":BOG agenda item No ———————
(oo Pages)

COMMEN

——————

a5

a7

29

Programme No of Degrees Distinction
;7;?:;;;sv)(Chem1c;;) (With Practice School) 57 T 3 2s
B.E. (Hons.)(Civil) (With Practice School) 53 )] 15
B.E (Hons.)(Electrical and Electronics) -4 e 0
B.E. (Hons.)(Electrical and Electronicg) (With Practice 113 22 66
School)

B.E. (Hons.)(Mechanical) (With Practice School) S9 [ 26
B.Pharm. {Hong.) (With Practice School) 16 0 9
Master of Management Studies (UWith Practtco.SChool) 54 0 25
M.Sc.(Tech.)(Computer Sclence) 3 2 0
M.Sc.(Tech.)(Computer Science) (With Practice School) 51 17 ar
M.Sc.(Tech.){Instrumentation) (With Practice School) 28 0 15
M.Sc.{Hons. ) (Biological Sciences) 28 3 12
M.Sc.tHons.(Btolagical Sciences! (With Practice School) 6 ] 2
TOTAL 609 ) _~-;9 - 280
M.E. Chemical) 2
H.E.;Clvll) &
M.E. {Computer) 1e
M.E.(Electronics & Control) 1M
M.E. (Mechanical) 12
H.E‘(Collaboratlve)(Indust%lél Production) 1
ToTAL 704




A 17 TENTATIVE COURSE PACKAGE AND TIME-TABLE MAP

A.1T7.1 Course Package for ACB Students

ACB COURSE PACTKAGE BITS, PILANI
1 1476 88A2PS917

oBL 531 S8t S9S5 599 967 S97 967

oPsC S82 642 967

There 1s no operative “"E" course

Bagis of Allotment: OBL + OPSC (= PS5C

\ oBL 531 TA cize
2 oBL §9S TA c3in
3 OoBL 599 AADC Cgzea
4 oBL S97 AAQC C312
S OPSC 82 AAQC C341
3 oPSC 642 AADC C321

2 1724 89BSA3223
OBL 476 573 509 551 531 S66
oPSC 595 S97 582 S61
There 1is .no operative "E" course
Basis of Allotment: OBL + OQPSC (= PSC

1 o0BL 476 ES ciia

2 oBL 573 TA czn

3 OBL 509 ES ca3

4 OBL 551 BIO €211

s  0BL S31 TA cia2

& OBL 566 MATH C212

7 OPSC S82 AAROC C34%

3 1820 B89A6PS3TS ARJUN BALACHANDRAN

OBL . 5656 599
oPSC 516 967

Operative “E" courses : 589 528 476
Basts of Allotment: OBL + OPSC (= PSC

' oBL 566 MATH c212
2 oBL 599  AAROC Cazea
3 gPsc 816 AAOC C311
4 OPSC 967 ELECTIVE
5 HL 967 ELECTIVE
o ML 967 ELECTIVE

HARISH CHANDER SHARMA

KOLPEKWAR ABHIJEET SHANKARRAO

FIRST SEMESTER 1991 -~

CGPA =

92 22 JuLy, 1991 PAGE 1
S.51 PSC = 6
8.28 PSC = 7
4.08 PSC = 6



A .17 .2 Course Package for BL Students

BITS, PILANI
FIRST SEMESTER 1991 - 92
PRESCRIBED PACKAGE OF COURSES FOR BL STUDENTS

1590 S9A3PSO2) MEHRA UNEEK UMESHCHANDRA
1 OBL S8 AADC cCc211
e oBL 561 ES ca2n
3 oBL 53 TA ciae
q oBL 566 MATH C212
s OPSC S93 TA c3n
[ OPsC 642 AADC C321
T orPsSC sse AADC C349)
3 OPST 599 AADC C222

_ BITS, PILANI.
FPIRST SEMESTER 1991 - 92
PRESCRIBED PACKAGE OF COURSES FOR BL STUDENTS

1863 89AZPS464 SATVIR SINGH

oBL 581 AAOC G211
OoBL. 561 ES caz21
oBL 531 TA ciae
0BL. S66 MATH cC212
,OPSC 598 AADC C322
OPSC 582 AADC C341
OPSC S99 AADC G222

~oUnawmn-—

BITS. PILANI
FIRST SEMESTER 199y - 32
PRESCRIBED PACKAGE OF COURSES FOR BL STUDENTS

2822 90A1IPS2S1H SATISH PAUL
H OBL sS26 MATH C141
2 IFPSC 476 €S cite
3 oPSC se8 PHY can
4 oPsC 573 TA cars
g PSC S09 £S ca3i
5 aP3C S31 TA ciaz
T ansC 361 ES caa1



A 17.3 Time~Table Map for OBL+0OPSC

BITS,PILART  FIEST SIOESTIR 1591 - %2
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A 18 DUAL DEGREE ALLOTMENT

A.18.1 Dual Degree Allotment List

DUAL DEGREE ALLOTMENT LIST BITS, PILANI
S NO ID NO ‘ NAME

| 9085PS201  SRINJOY DAS

2 90BIPSS21 C D BASKAR RAJ

3 90BIPSSSY  THOMAS B SEBASTIAN

4 90BIPSAS5Y  KARTHIK VENKATAKRISHNAN

S 90B2PS461 ROHIT CHHAPOLIA

& 90B4PS244 GAYATHRI CHITTIAPPA

7 90BSPS223 SURESH S

8 90B4PS421 RAJESH JALAN

9 90B3PSS48 K SUBRAHMANYAM

10 90B2PS432 MUNJAL S CHHEDA

11 S0B4PS444 VASU DEVA SRINIVAS GADDAE

12 90BSPS399  JAMBHORKAR NITIN SUDHAKAR

13 90B4PS319 P V SATYANARAYANA RAJU

14 70B4PS412  VENKATRAMANI B

15  90BSPS23IS  ANIL KUMAR KODAL!

16 90BSPS382  GAURAV NAGPAUL

17 90BIPSS46 D VIJAY

18 90BSPS3TI  ANAND N

13 90B3PSABY  RAJAN SANJEEV KRISHNA

20 90B3PS526  GUNJAN SINHA

21 - YOBSPS3I8C K RAJU

¢2 70BSPS3IY8  BADWE ASHUTOSH MANOMAR

23  J0B4PS3I23I  GOFAL N

2% 10B3IPS294  VINAY BHATIA

2F J0B1PSS55T P CHANDRA SHEKHAR REDDY

PBI
372
358
358
350
346
346
344
332
330
328
3ze
326
324
320
318
38
31T

314

306

306

306

304
298

2926
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A_12 & Dual Degree Allotment Letter

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE
PILANI (RAJ ) 333 031 90B5A3201

SRINJOY DAS

Admissi10ons & Placement

I am glad to

conditions

DUAL DEGREE -~ 197

JuL L 19N

inform you, subject to

given below, that vyou
are permitted to work concurrently
----------------------- e m———mere e s~mwa====| fOr two first degrees under the

!
|
|
}
{
|
I
|
} Dual Degree Scheme
1
I
1
|
|
]
|
!

JORSAZ201 Your Second Degree ig ~
SRINJDY DAS B E.(Hons . J(Electrical and Electronics)
15C, GARFA 4TH LANE
CALCUTTA CONGRATULAT1ONS
UEST BENGAL-700075
OFFICER

:CONDITIONS:

1 If you are under the purview of ACB, your pursuit of

ADMISS10ONS

Dual Degree Program

w1ll be governed by the Claus 7.02 of the Academic Regulations.

you accept

2 If this offer of dual degree, you should send Rs. 6000/-
as admisson fee to the Dual Degree Scheme latest by 10th July, 199}
This amount should be sent by Demand Draft drawn on UCo Bank, Vidya Vihar,
Pilani OR State Bank of Bikaner & Jalpur, Pilani 1in favour of Birla
Institute oF Technology and Science.

3. You should send your acceptence of the above offer in the proforma glven
below by the due date along with the Demand Draft for Rs. 6000/-

4 The Dual Degree Assignment has been done on your present grades. However,
any subsequent change in the grades may warrant modification of your dual
degree assignment

R i b e e e e a1 PR e P L - T e Rt

(This proforme duly fllles (n a3long with the Demand Draft should reach

*he A3miss3tions JFfice latest by 10th July, 199Y.)

From

SRINUOY DAS
IIBSATISO!?
Dear 17
i, mefeperce to the offer af  Dual Qegree,” ¢ acceptr the Duel Degree 1n
B £ tHons J{(Electricai and £lecrtronics?
AT :Tcedt the rules acd regulations under which this offer 16 made
A e T los oy A Demand Tiracc Ho Jatea

T Te Ry



A.19 TRANSCRIPT AND PROVISIONAL

A.19 1 Transcript

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI
TRANSCRIPT

ID NO B7A37S096

NAME SHOBHA B

ADDR Cs0 COMMODORE BALASUBRAMANIAM (RETD)
vSM (IN), C-10 VIVEKANANDPURI
LUCKNQW-226007

Degree(s) Completed
B E (Hons )(Electrical and Electronics)

(RAJASTHAN)

CGPA . 7.09 Division FIRST
COURSE NO COURSE TITLE UNITS GRADE
FIRST SEMESTER MATH D131 CALCULUS 2 D
1987-88 SC1 D131 PHYSICS & CHEMISTRY 2 D
CHEM C111 ORGANIC CHEMISTRY 3 B
PHY ci1n MODERN PHYSICS 3 D
MATH C1i111 LINEAR ALGEBRA 3 B
TA ciia WORKSHOP PRACTICE 4 C
CGPA 6.11
SECOND SEMESTER BIOQ cin GENERAL BIOLOGY 3 B
198722 CHEM Cil1g INORGANIC CHEMISTRY 3 C
MATH Ci1ig HIGHER CALCULUS 3 D
PHY ciia ELECTRICITY & MAGNETISM 3 Cc
TA Ci1i ENGIMNEERING GRAFPHICS 49 A
AAOC ctu PROB & STAT 3 C
CGPA. .. 6.47
FIRST SEMESTER ES clie THERMODYNAMICS 3 B
1988-89 ’ PHY c211 OPTICS & WAVE MOTION 3 c
MATH C_2i12 DIFF EQN & FOURIER SER 3 c
TA cat MEASUREMENT TECHNIQUES 1 2 A
£S can CIRCUIT THEORY I 3 B
TA cia2 COMPUTATION TECHNIQUES 3 [of
ES caa1 MECHANICS OF SOLIDS 3 c
CGPA . | . 6.66
SECOND SEMESTER AAQC C2119 SOCIAL ENGINEERING 1 3 Cc
1988-89 MATH C2t1 COMPLEX VARIABLES 3 D
TA . Caea MEASUREMENT TECH 11 4 A
ES czizg ELECTRONICS I 3 B
ES c24e STRUC & PROP OF MAT 3 B
ES caee ENERGY CONVERSION 3 B
ES cz232 TRANSPORT PHENOMENA 1 3 C
CGPA. .. 6.83
(Continued)
REGISTRAR

A=37



A .19 i Transcript

(Continued)

BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI1

IC NO £S7A3TS096
NAME SHOBHA B

FIRST SEMESTER
1989-90

SECOND SEMESTER
1989-~90

FIRST SEMESTER
15990-91

SECOND SEMESTER
1990~-91

SUMMARY

EEE C341
EEE c351
EEE c33
AADC C321
AADC C341
AAQC Cgzee
COURSE NO
£EE €352
EEE c362
EEE C33e
EEE C37z2
AADC C31c
AAOC C322
TA cC3n
AAOC C311
EA c311
MGTS €433
HUM C342
EEE Cam
EA C361
BITS Ca42eT
BITS Ca42T

Admnitted in: FIRST SEMESTER
To: B.E' (Hons.)(Electrical and Electronics)(With Practice School)

(RAJASTHAN)
Page 2

ANALOG ELECTRONICS LAB 3 C
ELECTRONICS 11 3 D
E M ENERGY CONVERSION I 4q Cc
CONTROL SYSTEMS 3 C
NUMERICAL ANALYSIS 3 C
OPTIMISATION 3 o4

CGPA . .. 6.61
COURSE" TITLE UNITS GRADE
DIGITAL ELECTRONICS LABR 3 B
ELECTRONICS I1I11 3 B
POWER SYSTEMS I 3 c
CIRCUITS AND SIGNALS 3 c *
OPERATIONS RESEARCH 3 B
SYSTEMS 3 A
REPORT WRITING 3 A

CGPA . .. 6 8S
DATA PROCESESING 3 c EL
MICROPROCESSORS 3 B EL
ADVERT AND SALES FPROMO 3 B EL
GRAPHIC ART 3 A EL
SPECIAL PROJECTS 3 A EL
ARTIFICIAL INTELLIGENCE 3 A QE

CGPA... T.09
THES1S 15 EXCELLENT
SEMINAR 1 GOOD

CGPA... T7.09

1987-88

Transferred in: FIRST SEMESTER 1989-90
To: B . E (Hons.)(Electrical and Electronics)

Units Used 1n CGPA
{This includes only courses With letter grades, excluding repetitions)

CGPA

Degree(s) Complet

ed:

138

7

.09

B.E.(Hons.)(Electrical and Electronics)

Fulfilled the academic requirements of graduation and became eligible

for the award of the degree at the end of SECOND SEMESTER

Division

Date of Issue

FIRST

1990-9

REGISTRAR



A.19.2 Provional

PC/ID NO
B7TA3TS096

BIRLA INSTITUTE OF TECHNOLOGY & SCIENCE
PILANI (RAJASTHAN) INDIA
PROVISIONAL CERTIFICATE

This is to certify that

SHOBHA B

has fulfilled the requirements of graduation and has become eligible for the award of the degree

B.E.(tHons . )J(Electrical and Electronics)

atthe end of SECOND SEMESTER 1990—99

and has been placed in FIRST Division.

PILANI
Dated ' REGISTRAR

A-39






B'1

SUMMARY OF FILES

SL. FILE RECORD|NUMBER |FILE SIZE IN|PAGE
'NO . DESCRIPTION NAME SIZE OF BLOCKS|KILO-}{ NO.
Bytes |RECORDS BYTES
1.{Mailing address ADRESS 128 4500 2250 576|B-64
2.|Semesterwise charts| BSPROG 192 2000 1500 384 |B-7
3.]Course : a.| CRINFO 64 960 240 62| B-8
informgtion b.| CRSORT 2 260 8 2
4.|lCurrent semester a.| CRLIST & 16000 375 26| B-10
course lists b.] CRHEAD 2 9460 8 2
5.|Teaching facully a.| FACLTY - b4 260 240 &2 B-11
b.| FACSOR 1920 1 8 2
6. Student'é Master a.| IDNAME 128 4500 2250 5746|B—-12
ba IDSDRT 2000 1 36 9
t.} IDSIRT 2 4500 36 ?
d.| RECPOS 2 4500 36 9
7.]|Miscellaneous MSCFIL 256 1 1 B—-15
8.|Cumulative Semest-— OLDDAT ‘448 4500 7875 2014 B-16
erwise performance
information
9.|Semesterwise PRFORM 512 4500 9000 2304 B-17
program chart with
performance
10.|Current semester REGDAT 64 4500 | 1125 288|B-18
. courses”’ . . .
registration &
performance
11.] Time-Table .a.] TTINFO 16 260 &0 16| B-19
b.| TTEXPF 16 ?&60 &0 16
c.| TTPNTR 2 9460 8 2
TOTAL 25113 | 6431
1 block (blk) = 256 byles
1 word = 2 bytes

1 kilo byte (kb)

1000 bytes

B-2



B.3 UDENT STATUS TAGS

LLocation in
Sl.} Descriptlion “"IDNAME" File
No. . CWord,Bit(s)]
B.3.1 Admission and Continuity Tags
1.| On Rolls 30,0
2.] Admit Semester {00=1 Sem,01=I1 Sem, 60,0-1
10=Summer?’

3.] Staff ' 60,2

4.] Advanced Standing Admission 60,3

5.| Marginal Deficiency Admission 60,4

&.] Transfer Case 60,5

7.| Dual Degree Admission 60,6

8.1 Pattern{(chart) {0 => Pattern 1; &0,7

1 = >Pattern 22
?-.| Admission Under Clause 10 &0,8
10.1 PS 11 is with First Degree 60,9
11.}1 Notional Placement - Semester 60, 11-12
. — Year offset 60,13-15
12.| Discontinued (Leftl) 64,0
13.| Graduated (ARL3I1, Cl 9.03) 64,9
14.| Left in Current Semester 64,13
B.3.2 Academic Progress Tags

1.] PS I Likely 61,9

2.] SEMNA 61,15

3.} NC in OE -&2,0

4.} Eligible for PS 1 62,3

5.] Eligible for PS 11 62,4

6.] Over Stayed &2,6

7.} Fulfilled Academic Requxrements of 62,7

Graduation {C19.01>

8.] DP in PS 1/PS 11 62,8

9. Regxstrat1on done by computer 62,9
40.] NC in Thesis 62,10
44.| Number of ‘OE Available 62,11-13
12.| Under Purview of Academic Counseling 63,0

Board {ACB}
13.] ACB Affliction Clause - 2 or more “E™ &3, 1
, {Cl1 5.02 (i)}
14.| ACB Afflxctxnn Clause — CGPA < 4.50 &3,2
{C1 5.02 (ii)>
15.] ACB Affliction Clause — More than 50% 63,3
: extra time {Cl1 5.02 (iii)}
16.| Pending 1 63,4
(Cont. ..}



B.3 STUDENT STATUS TAGS (Continued)

Sl1.{ Descriplion

Ltoccation 1n
“"IDNAME'" File
EWord,Bit(s)1

No.
17.} Pending GA 63,5
18.] NC in Elective 63,6
12.] Having Operative Back Log {0OBL?} 63,7
20.| Having Back Log {BL> 63,8
21.| Eligible for CDC 1 63, 11
22.| CDC 1 Touched 63,12
23.] Eligible for CDC 2 63,13
24. CDC 2 Touched 63,14
25.] Likely graduate ) 64,1
26.| Likely graduate Brought Forward 64,11
B.3.3 Allotment/Permission Tags
1 Permitted CDC 1 61,0
2 Permitted to delay PS I 61,1
3 Permitted CDC 2 61,2
4 Thesis/Seminar de-coupled 61,3
5 Grade Card Withheld {GW 13} 61,4
& Grade Awaited {GA 13 61,5
7 Debarred to Register 61,6
8 Provisional PS 11 First Half &1,7
9 Provisional PS 11 Second Half 61,8
10 Not to Register &4, 10
11 PB1 Condonation Flag for Ist Year 64,15-14
' {00-None, 01-1 Sem, 10-11 Sem,
11-Both Semesters Condoned’
b.3. Processing Tags

1 Current Semester Registered 30,8
2 Dff Campus ' 64,2
3 Current Semester Grades lLoaded 64,3
4 Chart Loaded 64,4
S Previous Semester Registered 64,5
b Previous Semester ACB 44,46
7 Provisional Admission 64,8
8 Left in Current Semester 64,13




B.4 FILE S8TRUCTURES

B.4.1 Mailing Address File
Word 1T 2 ... ' e
NUMBER OF LINE 1 LINE 2
CHARACTERS OF $ OF $
IN ADDRESS ADDRESS ADDRESS
INCLUDING $
. ® = .-ll 61
LINE 3 LINE 4
oF $ OF $
ADDRESS ADDRESS
Word &2 ’ &3 &4
Bit |15 . 1 o 32 0
EXTENSION NUMBER | PP CALL PHONE NUMBER (32 BITS)
TAG - INTEGER (DOUBLE)

Notes: 1. Each line is of variable length (40 Characters maximum)
with a "$' as end-of—-line mark.
2. Address can have a maximum of 120 characters including
ll$ll -
3. Address can have maximum 4 lines.

ADRESS

4500 :

128 bytes [64 words]

4500 # 128 = 576 kb [2250 blk]

File name

Number of Records
Records size

File size

nnn






B.4.,3 Course Information File
(a) Course Master File

Word| |1 6 7 8 9 20
Bit COURSE 15 13}12 10|9 615 0 'COURSE
NUMBER TYPE TITLE
(6A2) Free |[. L P V) (12A2)
' #1 #2
Word 21 az 23 24 31 32
FREE RESTRICTIONS PREREQUISITES / STATUS
NO OTHERS COURSE
#3 #4 : #5

#1 Lecture/Pracgtical/Units:
L => Lecture Hours; P => Practical Hours: U => Units.

#2 Word 8 — Course Types

BIT TYPE BIT TYPE

0 AU . 8 MVS

1 uG 9 BS

2 PG 10 MS

3 ME(C) 11 -

4 ME _ 12 -

5 MPhil 13 Having Equivalent(s)

6 MPhil(A) 14 Having Restriction(s)
7 PhD 15 Having Prerequisite(s)

(Note: Only 1 of the bits O to 10 can be set at a time.)

#3 Word -23 — strictionss

Word 223 Bit O - Preparation of CDC of required
3~1- Discipline of CDC Prior preparation
6 — For own CDCs
7 — No other course
8 - ONLY For
9 - CAN NOT BY
10 — No repeat

‘Word 23 -~ Disciplines for which the course is allowed, bit
wise.,

(Cont. ..)



(2) Course Master File (Contipued)

#4 words 24-31 — Prerequjgites @tc.:

#5 Word 32 — Status:

Bit UG ME/MS MPhil MVS BS

(0] ABC CRE A

2 c Ce B

3 AB EEE c

4 C:DP ME D

=) - MPHA E

) - - S

7 - comMpP -

8 - INSTR & CON -

9 cnc g8 &1 - : cpe
10 DCOC S§&T - Dpcaoc
11 Disp.Code| TO -

12 (1 7O 12)} PO -

13 for CDC/ 8s -

14 DCOC DC -

15 PE -
File name CRINFO

Number of Records
Records size
File size

240
64 bytes [£32 wordsl
Q60 # &4 = &2 kb C240 blk1

(b) Alphanumeric Course Number Sorted Position File

Word

1 . -

959 60

RECORD NUMBER OF FIRST
COURSE IN SORTED
COURSE NUMBER LIST

RECORD NUMBER OF
?60th COURSE

File name

Number of Records
Records size

File size

960

CRBORT

2 bytes C1 wordl
Q60 # 2 = 2 kb [£8 blk]




B.4.4 Current Semester Course List File
(a) Student-Course Registrations/Performances

Ward 1 4 -4 3
Bit RECORD 15 1019 514 o POINTER TO
NUMBER - NEXT STUDENT
OoF LECTURE|PRACTICAL| POSITION OF OF SAME
STUDENT SECTION| SECTION COURSE 1IN COURSE
- | NUMBER NUMBER “REGDAT" FILE IN THIS FILE

a~n

UNITS GRADE SAME AS ABOVE
CODE
#1
(AFTER UNITS/GRADES HAVE BEEN POSTED)

#1 Grade Codes — as given in Appendix B.Z2.

Notes: 1. CRLIST file is a collection of forward 1linked

one for each course. The headers of each list are

“"CRHEAD" file.

2. A total of 16000 Courses—Student pairs can
accommodated. .
" File name = CRLIBT
Number of Recoards = 16000
Records size = & bytes [3 wordsl
File size = 16000 # & = 96 kb L3755 blk1 .
(b) Course Headers for "CRLIST" File
“Ord 1 2 --A- o e 960
POINTER TO RECORD NUMBER OF POINTER POINTER FOR
“CRLIST'" FILE WHICH CONTAINS FOR COURSE #960
FIRST STUDENT IN COURSE #1 COURSE #2

Notes: 1. For a not offered course pointer is —1.
2. Pointer = O implies no student is registered.

CRHEAD

260 '

2 bytes C1 word]

960 # 2 = 2 kb €7.5 blk1]

File name

Number of Records
Records size

File size

U I

E~10

lists,







ter File

(a) IDNO., Name and Status File

word||1 5 21 22 23
1D 15 716 S|4 0
NO NAME Free
(S5A2) (16A2) YEAR OF [SEMESTER OF| TYPE OF
ADMISSION| ADMISSION | STUDENT
#1
word 24 25 26 az 28 29
LATEST ID CHANGE FREE PRND or DATE YEAR/SEM
CGPA#100 FLAGS OF GRADUATION 9.03L9.01
#2 #3 4
Word| 30 31 46 47 48 49 50 51 52
REGISTR- IDNO LOCATION IN INPUT
ATION & CHAN- “OLDDAT" FILE :
ON ROLLS GES FOR ACCU |CGPA |ACCU |CGPA
FLAGS CusM | NEXT CUP CUP UNITS|UNITS
#5 #2
Word 53 54 55 56 57 59| |60 64
CHART PBI DD OPTIONS RESERVED STATUS
CODE (Bit Wise) TAGS
—Ho— #5
#1 Word 22 — Student Type:
O=Unknown 1=Formal FD 2=ME (COLLAB) 3=ME
4=M PHIL S5=M PHIL(A) &=Ph D 7=CASVUAL
8=M V S 9=MVS 10=M8
#2 1D han
ords 25 & 26 — Flags:
15 o[ 15 0
SEMESTER IN WHICH IDNO CHANGED C bit set to 1 1
1] 2] 3| .. ..|16| 17| 18] .. ..|32
(Cont. ..)
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{b) Alphanumeric IDND Sorted Files

(i) One Record=

Word

1

2..  ..4499 4500

RECORD NUMBER OF 1st STUDENT
IN SORTED IDNO LIST ‘

RECORD NUMBER OF
4500th IDNO

File name

Number of Record;

Records size
File size

nuawa

IDSORT
1

9000 bytes [4500 wordsl
1 # 9000 = 9 kb C36 blkl

(115.4500 Records:

Record

1

2.. ..4499 4500

RECORD NUMBER OF 1st STUDENT|
IN SORTED IDNO LIST

RECORD NUMBER OF
4500th IDNO

File name

Number of Records

Records size
File size

ID81RT
4500

2 bytes C1 wordl
4500 # 2 = 9 kb L3646 blk1]

Record

(iii) Inverted IDNOD Sorted File
1 .. « « 3499 4500
POSITION OF STUDENT POSITION OF STUDENT
AT RECORD NUMBER 1 AT RECORD NUMBER 4500
File name RECPOSB
Number of Records 4500

Recards size
File size

2 bytes L1 wordl
4500 # 2 = 9 kb [36 blk]

B-14




B.4.,7 Miscellaneous File

Word 1 2 3 4
NUMBER oF MAXIMUM COURSE CURRENT CURRENT
STUDENT IN CODE IN - SEMESTER YEAR
“IDNAME'" FILE YCRINFO" FILE {e;gf1/2/3} {e.g.1988>
Word 5 é 7 8
NUMBER OF FREE PRNOD MAXIMUM TSRN IN
BASE CHARTS PRIMER "FACULTY" FILE
Word 9 10 32
MAXIMUM NUMBER
OF ROOMS IN RESERVED
"ROOMSF'" FILE
word| 40 44 42 43 43 ... ... 80
STARTING RECORD STARTING RECDRD_
YEAR|INUMBER FOR YEAR1|YEAR|NUMBER FOR YEAQRZ
1 |IN "IDNAME® FILE 2 |IN "IDNAME" FILE
(YEAR WISE IDNAME DIVISIONS FOR 20 YEARS LCLMAX1)
Word| 81 128
RESERVED
File name = MBCFIL

Number of Recaords = 1

Records size
File size

B n
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256 bytes C128 wards]
256 # 1 = 0.256 kb C1 blk]




B.4.8 Cumulative Semesterwise Performance Information File

“ord 1‘.II‘ " e a 224
INFORMATION FOR SEMESTER 1| INFORMATION INFORMATION
NO. OF WORDS = 2 # N1 + S FOR FOR
(N1 IS NO. OF COURSES SEMESTER 2 SEMESTER m
REGISTERED IN SEMESTER 1)| <<2#N2+5>> <<2#Nm+5>>
—4t1
#1 Structure for a Semester:
Word 1 - 2 3 4 5
Bit |[15 14}43 1019 2|1 0
ACC | CGPA| ACC | CGPA
FREE |NUMBER OF COURSES|YEAR|SEM CUP | CUP |UNITS|UNITS
REGISTERED
Word 6 ' 7 8 9 .. ..M
Bit [15 &|5 0|15 11|10 6|5 o| |COURSE COURSE
: 2 ' N
COURSE 1 INFORMATION INFOR- - INFOR-
UNITS| GRADE | CATEGORY|REPEAT| |MATION MATION
CODE CODE CODE CODE ,

(M=2 # N+ S)

#1 Grade Codes -~ as given in Appendix B.2.

Notes: 1. The input CUP Information is stored in “IDNAME" File.
2. For a nol registered semester, number of words required = {

OLDDAT

4500

448 bytes (224 wordsl :

4300 # 448 = 20146 kb L7875 blk]

File name

Number of Records
Records size

File size

080
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B.4.10 Current Semester Courses Registration and Performance File

Word 1 2 . 3
Bit || NUMBER 15 6|5 0115 11} 10 615 31 2] 1 0
OF
'COURSES JOURSE 41 INFORMATION
REGIST- CODE] UNI1TS GRADE CATEGORY | REPEAT | #4 #5
ERED _ CODE CODE CODE :
$#1 —#2 #3

»~ o~

‘ LECTURE|PRACTICAL
CODE|SECTION| SECTION SAME AS ABOVE
NUMBER NUMBER

uﬂi’d 4 5 [ - esw 28 29 30 31 ! 32
COURSE COURSE : '
2 : i ACC |CGPAJACC |CGPA
INFOR- INFOR- CUP |CUP jCUP |CUP
MATION MATION :

#1 Grade Codes —~ as given in Appendix B.Z2.
#2 Category Codes - as given in Appendix B.2.
#3 Repeat Codes — as given in Appendix B.Z2.

#4 Previous Semester NC Repeat tag.
#5 Dean's Permission tag (all clauses).

Notes: 1. Two words per course are used (Maximum of 10 courses).
2. CUP data is after Current Semester grades Loading &

Posting.
File name REGDAT
Number of Records 4500

64 bytes [32 wordsl
4500 # &4 = 288 kb L1125 blk]

Records size
File size
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#2 Status

0O => Nonef 1 => Tutorial; 2 => Common Hour.

# =)> Gpecial Instructions to be seen elsewhere.

Word 2
Bit 15 14 13 12| 11 615 0115 817 413 0
CANC—-| OFFERED| TUTO- NUMBER {NUMBER
LLED RIAL OR OF OF PRAC-|STATUS|LECT-|PRAC-
O=NO |0 = NO |COMMON |[LECTURE TICAL URE | TICAL
41=YES|1 = YES|LECTURE|SECTIONS|SECTIONS L vpn
OFFERED | OFFERED
$#1 $#2
Word 3 4
Bit |15]14 13 121111 10| <2|817]6]|514131211]0 9 5i4 1 0
COMMON TUTORIAL HOUR F COMPREHENSIVE
R
DAYS _HOURS £ | DATE{ MONTH| SESS-
E ION
S |F |Th] W} T| M|10]|2]|8|716]1514]|3|2] 1
#3—
Word 5 6 7 8
Bit POINTER 15 1 0]
' T0 EQUIVALENT
INSTRUCTOR~-| STARTING COURSE TOTAL GRADES {GRADES
IN-CHARGE LOCATION CODE NUMBER OF |VERIFIED|LOADED
TSRN IN . (IF ANY) STUDENT
“TTEXPF" REGISTERED
#1 Tutorial or Common Hour:

#3 Comprehensive Session: - O => Afternoon; 1 => Forenoon.

Notes: This file has one to one correspondence with "CRINFO" file.

File name

Number of Records
Records size

File size

u

TTINFO

= 960

16 bytes [C8 words)
960 # 16 = 16 kb L[AH0 blk1]
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(b) Time—table Section Information File

Word 1 2
Bit 15 10(9 0|15 12|11 al7z &5 0
NUMBER OF RECORDS|COURSE NUMBER. OF LECTURE/ |SECTION
FOR COURSE (ONLY CODE jFREE | INSTRUC- |PRACTICAL|NUMBER
IN FIRST RECORD) ORS
—$1
Word 3 4
Bit [15|14]113}|12|11] 10} 2|8|7]|&]|5]|4(3]|2]1(|0 15 817 0
DAYS HOURS ROOM NUMBER CODE
F |[Th{ W| T| M|10{2|8]7(|&|5]|4|3]|2]1 PRACTICAL | LECTURE
Word 5 é 7 8
Bit | INSTRUCTOR|POINTER TO MORE POINTER TO 15 1 o
TSRN IN THAN ONE NEXT RECORD
“FACLTY" INSTRUCTOR IN |[OF SAME COURSE| FREE|MORE DAYS
FILE "TTPNTR" FILE IN THIS FILE 1=YES, 2=NO
#1 Lecture/Practical: 1=>L; 2=>P; 3=>hoth; 0 is invalid.
File name TTEXPF
Number of Records 260

Records size
File size

[ O I

16

bytes [8 words]

960 # 16 = 16 kb [60 blk3l

' (c) Time-table More Instructors Pointer File

Word

Records size
File size

2 bytes C1 wordl
60 # 2 = 2 kb L8 blk]
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1 2 3 4 . .o 758 959 260
POINTER TO}SAME SAME [NEXT AVAILA-INEXT AVAILA-
NEXT INST-| AS AS BLE LOCATION|BLE LOCATION
TSRN{RUCTOR IN |WORDS WORDS| IN "TTEXPF*" |IN “"TTPNTR"
THIS FILE[{1 & 2 18 2 FILE FILE
File name TTPNTR
Number of Records 960



