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Abstract— The database of information system of any organization store crucial information. Organizations are considering
this stored information as asset, because the information provided by the organization's information system play an important
role in its functioning and also in the decision making processes. Depending on the availability of quality of information,
administrative authorities of organization can take right decision for its stakeholders and for its better functioning. Keeping this
in mind, present paper analysed the database of the University Examination System of Himachal Pradesh University. Data
stored in the database of examination system is analysed and number of discrepancies are revealed in the data. There is lot of
redundant and inconsistent data stored in the examination database. Upon analysing the data, it was found that there are number
of fields in the database that store the redundant data, significant number fields are found empty besides, few constraints has
been enforced on the majority of data. Poor database design is one of many factor that contributes to such problems. This paper
also analyses the structure of relational table that lead to database of University Examination system and in the last highlight the

findings of analysis.
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L. INTRODUCTION
Analysis of data is a process of inspecting, cleaning,
transforming, and modeling data with the goal of
discovering useful information, suggesting conclusions, and
supporting decision-making. Data analysis is closely linked
to data visualization and data dissemination. The term data
analysis is sometimes used as a synonym for data
modeling[1]. Data analysis is a process for obtaining raw
data and converting it into information useful for decision-
making by users[2]. This paper chose the database of
University Examination System of Himachal Pradesh
University as a case study for analysis. The automation of
Himachal Pradesh University's Examination System started
in late nineties to computerised the examination branch. The
process started with enrolment/admission of student,
examination and ends with preparing the result of candidate
and by giving him/her a computerised result card. Such data
of candidate has long term implication and hence needs
archival. The result of undergraduate classes i.e. Bachelor
of Arts, Bachelor of Science and Bachelor of Commerce
and the result of some postgraduate classes i.e. Master of
Arts, Master of Commerce have been processed
automatically since academic session 2005-06. Examination
process in Himachal Pradesh University is divided into two
main process: Pre-Examination and Post-Examination
Process. The Pre-Examination phase has following task: (1)
Generating the profile of the Candidates. (2) Generating
data for the conduct of examination at different centres. The
Post-Examination phase deals with (1) Evaluation Process
(Evaluation of answer sheet) (2) Compilation/Tabulation of
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the result (3) Declaration of result. The University
Examination System as one of the most critical system in
the University has changed its way of capturing, processing,
storing and distributing information. Now a day more
digital and online information is utilized in the University
Examination System.

This paper analysed the data stored in the database of
University Examination System of Himachal Pradesh
University. First section of this paper, check this stored data
for ambiguity, redundancy, inconsistency, and also to check
whether the stored data, when entered the database followed
the proper validation rule or not. In the second section that
this paper analysed the structure of relational tables of
examination database. The design parameters used in this
structural analyses are defined in tablel. The structural
analysis of database of University Examination system
against these parameters reveals many interesting things for
database design and parameter-wise bar graphs are
presented in this paper.

II. RESEARCH METHODOLOGY

In the context of the Information Systems (IS), the “Case
Study research” is significant and used in this reasearch
paper. A case study is an empirical inquiry that
“Investigates a contemporary phenomenon within its real-
life context, especially when the boundaries between
phenomenon and context are not clearly evident[3]. The
case study research method is particularly well-suited to IS
(Information System) research, since our objective is to
study the information systems in organizations. Case study
research can be positivist, interpretive, or critical,
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depending upon the underlying philosophical assumptions
of the researcher. Case studies emphasize detailed
contextual analysis of a limited number of events or
conditions and their relationships. This paper analysed the
database of University Examination System on the basis of
common parameters listed in Table 1.

III. DATA ANALYSIS OF UNIVERSITY
EXAMINATION SYSTEM:

The database of University Examination System which
store the pre-examination and post-examination data of
students enrolled in various streams in Himachal Pradesh
University. This data is used by university authorities to
generate Identity card/Hall ticket, generate sitting plan,
exam centre wise statement, number of question papers to
be print, prepare signature list etc. The quality of data
stored in the database has great impact on the above listed
task. Poor data quality may have adverse effects on decision
making[4] After acquiring the database of University
Examination System, this paper first analysed the data
stored in the database and then analysed the structural
design of database for undergraduate classes. Here this
section highlights the discrepancies(bugs) found during data
analysis along with the snapshot of database that
highlighted the field containing problematic data. These
snapshot are taken from database of University Examination
system which store the pre-examination and post-
examination data of students.

Bug#1
F v [ROLLNC » COLLEGE DEPTTNAME ~[SUB_L PAPE + |SUB_1 TOTA + SUB_1 TH_G - |SUBLL TOTA +| SUB_1 MIN_ + |SUB_1 MAX ~ |SUB_1 PAPE +
11156787  Govt.College Bilaspur 39 - 39 100
11156791 Govt.College Bilaspur 36 - 36 100
306747 Govt.College Bilaspur 35 0 3% 100
205027 Govt.College Bilaspur 17 - 17 100
205049 Govt.College Bilaspur 17 - 17 100
20509  Govt.College Bilaspur u G 1 80
205127 Govt.College Bilaspur 27 - 27 100
205141 Govt.College Bilaspur “ - u 100
205148 Govt.College Bilaspur 17 - 17 100
205180 Govt.College Bilaspur 1 - 19 80
205206 Govt.College Bilaspur il - 23 100
205212 Govt.College Bilaspur 1 - 19 100
205213 Govt.College Bilaspur 35 - 35 100
20523 Govt.College Bilaspur - ABS 100
20520 Govt.College Bilaspur 2 - 2 80
205326 Govt.College Bilaspur 10 - 10 80
25339 Govi.College Bilaspur 2% - 2% 100
205426 Govt.College Bilaspur 37 - 37 100
25428 Govt.College Bilaspur 13 - 18 100
25430 Govt.College Bilaspur 37 - 37 100
25450 Govt.College Bilaspur 38 0 38 2 80
205466 Guvt.CoIIegF Bilaspur L 20 - 20 35 100
Fig. 1. Show Redundant data
In the above figure attribute

Subject_minimum_passing_Marks (circled in red) for each
subject is repeating again and again e.g. suppose if someone
enters passing marks as 28 for subject whose passing marks
are 35 for single student, then that student will get pass even
though he failed in the subject. This implies that the
database do not have any validation rules applied on the
data.
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Bug #2

There are number of empty fields in the existing database of
university examination system. What does these empty
fields signify is not clear, e.g. if organization hire new
DBA, how can he figure out what does this blank
information means and because of these empty field, a lot of
memory is wasted.

EXAM_CENT -| MARKS | AWARD_TYPE - |EXAM_SESSION_MO! ~ |EXAM SESSION_YEA +| PKT_NO - |SUBJECT_NA - |Add New Field
BLOS 09 FRESH March 2012 College-IA  Music

BLOS 15 FRESH March 2012 College-IA  Pol Science

BLOS 7 FRESH March 2012 College-IA  English

P3A-1018

KG10 1 FRESH March 2012 College-IA  History

KG10 7 FRESH March 2012 College-IA  Physical Educa!
KG10 10 FRESH March 2012 College-IA  English

35 FRESH March 2012 3AP-279

2% FRESH March 2012 3AP-282
KG10 i/ FRESH March 2012 College-IA  Physical Educat
KG10 1n FRESH March 2012 College-IA  Pol Science
KG10 8 FRESH March 2012 College-IA  English

3 FRESH March 2012 3AP-279
K610 5 FRESH March 2012 College-IA  Physical Educa!
KG10 10 FRESH March 2012 College-IA  Pol Science
KG10 7 FRESH March 2012 College-IA  English

2 FRESH March 2012 3AP-279

Fig. 2. Show empty field

Bug#3

No checks has been applied to enter marks in words. Record
1 represents 24 as Twenty-four (notice ‘- ) and Record 2
represents 28 as TWENTY EIGHT/(circled in red). Suppose
DBA wants to find all records with Twenty Eight, do the
DBA search for Twenty-Eight or TwentyEight? It means no
consistent format for representing data is used.

ROLLNO - APP_PAPER » | APP_PAPER » SUBIECT NA+| MARKS +|MARKSIN !+ AWARD TYPE ~ EXAM_CENT - EXAM_CENT - EXAM SESSION MO! - B

40317 BA310 u Govt.College N SROL March A
651510 BA3LS PolScience  Pol Science 28 RKMV Shimla-1 SHO8 March XA
08 BA318 Sociology  Sociology 36 RKMV Shimla-1 SHO3 March x
101756 BA33 Mathematics-C Mathematics 9 NINE FRESH RKMV Shimla-1 SHO8 March A
101780 BA313 Mathematics-C Mathematics 10 TEN FRESH RKMV Shimla-1 SHOB March XA
11105705 BA3I8 5 FRESH Govt.College  BLOL March A
110573 BA3I8 51 FRESH Govt.College B BLOL March 2
11105718 BA3I8 ] FRESH Govt.College B BLOL March A
110576 BA3I8 1) FRESH Govt.College B BLOL March A
1105731 BA3I8 51 FRESH Govt.College B BLOL March A
11105734 BA31S 3 FRESH Govt.College B BLOL March A
11105739 A8 8 FRESH Govt.College B BLOL March A
11105743 BA31S 56 FRESH Govt.College B BLOL March A
11105753 BA31S 5 FRESH Govt.College B BLOL March A
11105776 BA3I8 1) FRESH Govt.College B BLOL March A
11105780 BA31S 3B FRESH Govt.College B BLOL March A
11105781 BA3I8 4 FRESH Govt.College B BLOL March 2
10105783 BA3I8 4 FRESH Govt.College B BLOL March A
11105791 BA3I8 51 FRESH Govt.College B BLOL March A
11105809 BA3IS '] FRESH Govt.College B BLOL March A
Fig.3. Show Ambiguous data
Bug#4

There are number of records where same data is repeated
again and again. e.g. data for paper code and appearing
paper name appeared again & again for each student(circled
in red). This duplication is of order O(N) where N is
number of Students.
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ROLLNO - |APP_PAPER - APP_PAPER - SUBJECT NA~ MARKS - MARKSIN)-| AWARDTYPE - EXAM_CENT v EXAM_CENT - EXAM_SESSION MO! -
11110608 BA30L Eng) English 2 TWENTY EIGHT FRESH RKMV Shimla-1 SHO8 March 9
11110609 BA30L English’ English 36 THRTYSIX  FRESH RKMV Shimla-1 SHO8 March
11110610 BA3Q English English 46 FORTYSIX  FRESH RKMV Shimla-1 SHO8 March
11110611 BAj English English 4 FORTYSEVEN  FRESH RKMV Shimla-] SHO8 March
11110613 BABOL English English 8 FORTYEIGHT  FRESH RKMV Shimla-1 SHO8 March
11110615 English English 2 TWENTY EIGHT FRESH RKMV Shimla-1 SHO8 March
11110620 fra0L English English 2 THIRTYTWO  FRESH RKMV Shimla-1 SHO8 March
11110621 A301 English English y:) TWENTY NINE FRESH RKMV Shimla-1 SHO8 March
11110622 PA30L English nglish 4 FORTY FRESH RKMV Shimla-1 SHO8 March
11110624 PA30L English nglish Q2 FORTYTWO  FRESH RKMV Shimla-1 SHO8 March
11110625 pA301 English nglish 60 SIXTY. FRESH RKMV Shimla-1 SHO8 March
11110630 PA0L English nglish 31 THIRTYONE  FRESH RKMV Shimla-1 SHO8 March
11110632 A301 English nglish 17 SEVENTEEN  FRESH RKMV Shimla-1 SHO8 March
11110634 A301 English English 37 THIRTY SEVEN  FRESH RKMV Shimla-1 SHO8 March
11110637 Bp301 English English 2 TWENTY EIGHT FRESH RKMV Shimla-] SHO8 March
11110638 BA30L English English 2 TWENTY EIGHT FRESH RKMV Shimla-1 SHO8 March
11110644 BAY English English 37 THIRTY SEVEN  FRESH RKMV Shimla-] SHO8 March
11110648 BA3Y English English 40 FORTY FRESH RKMV Shimla-1 SHOS March
11110654 BA30: English 37 THIRTY SEVEN  FRESH RKMV Shimla-1 SH08 March
11110655 English 3 THIRTY EIGHT | FRESH RKMV Shimla-1 SHO8 March

Fig. 4. Show redundant data

Bug #5

There is duplication in Examination centre code(problem
circled in red). Examination centre code is associated with
each student where he has been appeared for exam. In the
university, lakhs of students enrolled every year and
appeared for exam in every session/semester, so there is lot
of memory space wasted. Which again order of O(N)(
where N is number of Students ). There are number of
problems associated with duplication of data. e.g. Insertion,
Deletion and Update anomalies.

ROLL_Ni - |A\ - | COLLEGE_DEPTT_NAME - |EX - | ~ |EXAM,+ |EXAM ~ | EXAW - |COURSE STREX - | ~ |CANDIDATE_NAW - |- | CANDIDATE _FATH - - - |- | CANDIDAT -
11152681 AD Govt.College Amb BA 3 March 2012 PASSCOURSE RAVINDER SINGH HARI PALSINGH 2K-GCA-53
11153381 AD  Govt.College Arki BA 3 March 2012 PASSCOURSE SUMAN SHARMA (M PRAKASH 02-PSN-105
11153382 AD  Govt.College Arki BA 3 March 2012 PASSCOURSE NARVADA SHARMA  DURGA DASS SHARM 10-PSN-06
11153384 AD  Govt.College Arki BA 3 March 2012 PASSCOURSE HEM LATA SOHAN LAL 06-PSN-787
11155633 AD SVSDCollegeBhatoli  [BA 3 March 2012 PASSCOURSE PARVEEN RANI RAM RATTAN 06-8T-573

11155634 AD SVSDCollegehatoli  |BA 3 March 2012 b PASSCOURSE RADHIKA RAVINDERKUMART)  06-BT-59
11155635 AD SVSDCollegeBhatoli  [BA 3 March 2012 PASSCOURSE (GEETU SONI RAJKUMAR SONI 02-8T-20

11155635 AD SVSDCollege,Bhatoli  |BA 3 March 2012 PASSCOURSE RAINI BALA GURDEEP SINGH 04-BT-383

11155637 AD SVSDCollegeBhatoli  [BA 3 March 2012 o  PASSCOURSE SANTOSHKUMARI B HARI RAM 02-8T-124
11155643 AD SVSDCollegeBhatoli  |BA 3 March 2012 PASSCOURSE SONAMCHANDEL  SURINDER KUMAR 06-BT-174
11155644 AD SVSDCollegeBhatoli  [BA 3 March 2012 PASSCOURSE MADHU BALA GURDAS RAM 93-8T-255
11155649 AD SVSDCollegehatoli  |BA 3 March 2012 PASSCOURSE PRIYAKALRA AMAR SINGH KALRA 06-BT-568
11155651 AD  SVSD College,Bhatoli BA 3 March 2012 PASSCOURSE (GAURAV THAKUR PURAN SINGH 06-BT-344
11155652 AD SVSDCollege,Bhatoli  |BA 3 March 2012 PASSCOURSE REKHA KUMARI SHYAM LAL 03-DCN-54
11155654 AD SVSDCollegehatoli  [BA 3 March 2012 o  PASSCOURSE CHANDNISHARMA  RAM LAL SHARMA 04-8T-440
11155655 AD  SVSD College,Bhatoli BA 3 March 2012 J  PASSCOURSE BABITA DEVI DIWAN CHAND 04-BT-381
11155656 AD  SVSD College,Bhatoli BA 3 March 2012 PASSCOURSE SUMITA SHARMA VIJAY KUMAR 05-BT-358
11155657 AD SVSDCollegeBhatoli  (BA 3 March 2012 b PASSCOURSE RAMNAKUMARI  MALKIATSINGH 03-GCA-39
11155658 AD SVSDCollege,Bhatoli  |BA 3 March 2012 05  PASSCOURSE MUKTA SURESH CHANDER 03-8T-342
11155663 AD SVSDCollege,Bhatoli  |BA 3 March 2012 UNOS PASSCOURSE DEEKSHA RANI SURESH KUMAR 06-BT-476
1115572 AD SVSDCollegehatoli  [BA 3 March 2012  UNOS  PASSCOURSE KULWINDERKAUR | GURDEV SINGH 10-PUN-560

Fig. 5. Show duplicate data

Bug #6

There is field in table named Category Name where no
check for data validation has been added. For example GEN
means general, OBC mean other backward class, SC/ST
mean schedule cast/schedule tribe etc. But what if
somebody mistakenly types it as Obn What would that
mean OBC or GEN? or if someone mistakenly typed SU as
ST this will lead to database in inconsistent state.

© 2016, IJCSE All Rights Reserved

Vol.-4(5), Jul 2016, E-ISSN: 2347-2693

PIF-/ROUNC+|  COLLEGEDEPITNAME - CANDIDATE FA'« | CANDIDATE, « + CATE« C+ P v b AP +| SUBIECTL +|SUB_1 PAPE » SUB 1 PAPE + SUB. -
11156787 Govt.College Bilaspur RAM DASS 01-8P-669 P AD N P PolScience BA3LS 3 FRESI
11156791 Gowt.College Bilaspur DAYARAM 05-BP-731 Ny P AD N P English BA30L 36 FRESI
306747 Govt.College Bilaspur LAYAK RAM 07-CC8-117 ENy P P N P English BA20L 3 FRESI
205027 Govt.College Bilaspur KIRPA RAM 08-8P-323 ENJP P N P English BA30L 7 FRESI

| 205049  Govt.College Bilaspur SUBHASH CHAND  08-BP-801 EN §P P N P English BA30L 7 FRESI

| 2050%  Govt.College Bilaspur |ROSHAN LAL 08-8P-345 EN |R R N R English BA30L 1 FRESI
205127 Govt.College Bilaspur KAMAL DEV KAUSE 07-8P-403 GEN |P | N P English BA301 2 FRESI
| 05M1 GovtCe 07-8P-521 GEN |P P N English BA30L u FRESI
| 205148  Govt.College Bilaspur GORKHURAM  08-BP-377 GEN }P P N P English BA30L 7 FRESI
| 205180  Govt.College Bilaspur ASHOKKUMAR ~ 08-8P-731 GEN |R R N R English BA30L 19 FRESI
205206 Govt.College Bilaspur SADA RAM 08-8°-247 GEN |IP | N English BA301 r:) FRESI
05212 Govt.College Bilaspur RAMA NAND 08-BP-810 GEN |P P N P English BA30L 3 FRESI
205213 Govt.College Bilaspur CHETRAM 08-8-195 GEN JP | N P English BA30L 3% FRESI
20523 Govt.College Bilaspur SIKHRU RAM 08-8-219 GEN JP P N P English BA30L
205290  Govt.College Bilaspur JAGDISH CHAND  08-BP-549 GEN R R N R English BA30L 2 FRESI
20532 Govt.College Bilaspur BESRIRAM. 08-8P-229 GEN {[R R N R English BA30L 10 FRESI
205339 Govt.Ce 08-8P-719 EN JP P N P English BA30L 2% FRESI

05426 GovtCe 08-8P-273 EN fP I N P English BA30L 7 FRESI

| 205428 Govt.CollegeBilaspur JAGDISHKUMAR  08-BP-269 ENJP P N P English BA30L ot FRESI
205430 Govt.College Bilaspur BUDHIRAM 08-8P-267 N PPN English BA301 £l FRESI
205450 Govt.College Bilaspur ARJUN SINGH 08-8P-428 Nf R R N R English BA301 3 FRESI
205466 Govt.Ce BUDHIRAM 08-BP-785 Gt PP NP CEnglish BA30L 20 FRESI®

Paneds U 28 20982 |4 0 ke |t

Tieamas [V =]
Fig. 6. Show Data lead to inconsistent state

N

Bug #7

Image below depicts the fact that exam center and exam
center code is getting repeated again and again(circled in
red).This duplication is of O(N)(where N is number of
students). And this duplication will increase as number of
students increases because for each student, exam center
name and exam code has to be entered by employee.
Entering this data for the above said field again and again
doesn’t make any sense. Suppose by mistake data entry
operator for RKMV college enter examination center code
as SH-04. Which one will be correct SHO8 or SH04. Not
clear ?

| ROLLINO. «|APP PAPER » EXAMCENT « |EXAVLCENT +| MARKS ~| AWARDLTYPE - |EXAVLSESSON_MO! « EXAM_SESSION YEA | PXTLNO « SUBIECT_

| 107992 BA397 10 FRESH March A1 3AP-28

107999 BA397 FRESH March 2002 3AP-28

024 BASG FRESH March 2012 College-Data  Music
1136388 BAR2 FRESH March M College-Data  Music
137001 BAG2 FRESH March 01 College-Data  Music
(LB BASR FRESH March 00 College-Data  Music
(L3704 BASG2 FRESH March 012 College-Data Music
U176 BAR2 FRESH March M College-Data Music
(137 BASG FRESH March 01 College-Data  Music
|1BR%  BAKRL FRESH March M College-Data  Music
Jlsms B FRESH March 2002 College-Data  Music
(L3763 BASG2 FRESH March A College-Data  Music
(L1375 B3R FRESH March M College-Data  Music
U705 BA3R FRESH March M College-Data Music
(LT3 BASG FRESH March 01 College-Data  Music
(B0 BAR2 FRESH March M College-Data  Music
(L3 BASG2 FRESH March 2002 College-Data  Music
(137622 BA3G2 FRESH March 01 College-Data  Music
(BT BAR2 FRESH March M College-Data  Music
upm AR FRESH March a2 College-Data  Music

Fig. 7. Duplicate data

Bug #8

From the figure given below, there are some fields in table
which contain useful data where as some field contain ***.
What does these *** means as per database is not cleared.
These entry indicate that in marks section you can enter
special characters and suppose if somebody gets 88 marks
and while entering it in the database, he presses shift key for
first digit that means data will be stored as *8. What would
that mean? Again not clear.
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“ v |ROLLNC » COLLEGE DEPTT_NAME ~ DMC_COI » MARKS_C + MIN_MAF + MAX_MA ~ MARKS_C » STATUS Pf» MARKS_C - [MIN_MAF - MAX_MA +

11156787  Govt.College Bilaspur 39 35 100 THIRTY-NINI 0 200
11156791  Govt.College Bilaspur 36 35 100 THIRTY-SIX n 0
306747  Govt.College Bilaspur History ~ **** 105 300 PASS m 26
205027 Govt.College Bilaspur 105 300 PASS 28 26
205049 Govt.College Bilaspur 300 PASS 31 A6
20509%  Govt.College Bilaspur English ~ * 105 300 PASS 35 6
205127 Govt.College Bilaspur English  **** 105 300 PASS ki) 26
205141 Govt.College Bilaspur English ~ **** 105 300 PASS 21 26
205148 Govt.College Bilaspur English  **** 105 300 PASS 29 26
205180 Govt.College Bilaspur hoses 105 300 PASS 340 26

205206 Govt.College Bilaspur English ~ **** 105 300 PASS 3% 26
205212 Govt.College Bilaspur English ~ **** 105 300 PASS 319 6
205213 Govt.College Bilaspur Geography **** 105 300 PASS 362 26
20523 Govt.College Bilaspur 105 300 PASS 301 26
205290  Govt.College Bilaspur EnlDS 300 PASS. 367 26
205326 Govt.College Bilaspur English ~ **** 105 300 PASS. 318 26
205339 Govt.College Bilaspur 105 300 PASS. 31 26

gg2gz3z388238833888323:2

205426 Govt.College Bilaspur 152 105 300 (ONE HUNDR PASS a7 26
205428 Govt.College Bilaspur fina? 105 300 PASS 364 26
205430 Govt.College Bilaspur 143 105 300 (ONEHUNDR PASS 3% 26
205450 Govt.College Bilaspur 150 105 300 (ONEHUNDR PASS 33 26
205466 Govt.College Bilaspur English ~ **** 105 300 PASS 6

330
Fig. 8. Use of special symbol in data

The discrepancies(bugs)found during the data analysis
impelled us to find their root causes. Roots of all this
problematic data stored in the database lies in the poor
database design. Next section of this paper analysed the
structure of each relational table of University Examination
system. This structural analysis of relational tables is based
on the various constraints e.g. primary key, foreign key,
null, unique, check etc. imposed on each table and found
that most of the data discrepancies shown in Fig. 1 to Fig. 8
are due to missing of these constraints in most of the table
of University Examination database of Himachal Pradesh
University.

IV. STRUCTURAL ANALYSIS OF UNIVERSITY
EXAMINATION SYSTEM'S DATABASE:

In this section the structural analysis of tables of University
Examination database is described and results of structure
analysis are presented in visual form(bar charts). The
parameters used in the structural analysis are listed in
Tablel. While designing the database for organization we
must be cautious about redundancy, consistency and
enforcement of various constraints. Principles and
methodology for designing good database can be easily
found in any standards text book of Database Management
System(DBMS)[5][6], but due to time, budget and pressure
from top management to get computerized the manual
system, most of developer in government organization are
not following the principles of good database design.
Temporarily they computerized the application under hand
but as size of database grows, these temporarily and not
properly designed/planned solution not perform well in
future, due to the exponentially increase in records in
database. Keeping this in mind, the current research paper
analyzed the structure of each relational table of database of
University Examination System. The design parameter used
in this analysis are listed in Table 1[7].

Database of University Examination System, consisting of
thirty tables, of Himachal Pradesh University have been
collected and analyzed for its structure. The successful

© 2016, IJCSE All Rights Reserved
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implementation of Information System of any organization
depends on the core designing principles of databases and
for this reason, adherence to the well known parameters
e.g. Data Redundancy, Primary key, Foreign key,
Documentation, Stored procedures, Constraints,
Transactions Handling and Master-data management are
important and are necessary for building fairly good reliable
and consistent database.

Table 1. Common Design Parameters

Parameter Implication

Primary key Consistency, reliability, long term
sustainability, robustness, development
time, data quality, Integrity.

Foreign key Consistency, reliability, robustness, error
rate, Integrity,entity relationship.

Data Data quality, reliability, increases in the

redundancy volume of undesirable data.

Documentation Data  administration  (updating the
conceptual schema, usefulness of tables),
data migration, data merging.

Constraints Data validation, semantic meaning to
data, data duplication

Transactions Data recovery, reliability, recovery,
concurrency control

Master Data

GUI Development (by providing static
data to GUI components for auto
completion or validation
purpose),Sharing, Interoperability.

The parameters and their implications on database
design are described in Table 1. These parameters, though
not comprehensive and can be found in any standard
RDBMS text book as candidates of a good database design
and if adhered to while designing database, these can
increase the overall effectiveness of database[8]. The
analyses of the relational databases of University
Examination System against these parameters reveal many
interesting things for database design and overall parameter-
wise bar graph is presented for all discrepancies. Parameter
wise description of structural analysis of database of
University Examination System is described below.

A. Primary & Foreign Key
The primary key constraint uniquely identified the
record in a relational table. The foreign keys are
used to create relationships between tables. Natural
relationships exist between tables of database of
University Examination System. Defining foreign
key helps in making the database consistent. The
graph in Fig. 10 shows how Primary & Foreign
keys are maintained in the database of University
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Examination System. It depicts that some tables of
databases are lacking in using Primary and none of
the table in University Examination database use
foreign keys. This whole scenario leads to integrity
problem (Entity Integrity and Referential Integrity)
in the database and hence the consistency is
compromised which is implemented by foreign
keys. Benefits that can be availed from referential
integrity like improved data quality, faster
development, fewer bugs and consistency across
applications are not exploited[9]. And this lead to
software full of bugs, slow performance and
questioning the sustainability of applications.

Data Redundancies (Normalization)

The normalization of database is the process of
organizing column and table of relational database
to minimize the redundancy. Correctly normalized
database not only reduces duplications but also
helps in removing deletion, updation and insertion
anomalies[10]. Generally the Boyce Code Normal
form is fastest way of normalization database to
minimize redundancies, however as per the given
databases analysis, the database of University
Examination System is full of redundancies, reason
is, un-normalized database.

Documentation

Documentation of database helps in understanding
the logic behind database design in many real life
scenarios viz. for future modification of database,
migrating the database, merger and acquisition of
organizations, updating the conceptual schema or
absence of original database designer during future
scaling up of database. However as shown in fig.
10 the current analysis reveals that the databases
have no documentation either in the database or in
any other form. The database designer concerned
with the application is the sole individual who
knows the logic behind the database design and
he/she also relies on his brain only. No format for
documentation is followed in  University
Examination System of Himachal Pradesh
University. Documentation helps the organization
during the maintenance phase of its computerized
system. The poor documentation also hints that
designing a database for a government
organization is ‘single-man business’ lacking any
team work and software engineering approach.
Constraint Enforcement

To avoid wrong or invalid data from entering the
database of University Examination System,
enforcement of constraint in database design are
necessary requirement. It is a good practice to
validate data before entering it to the database,
particularly when multiple applications/users
access the databases.
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Constraints vs Total fields
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Fig. 9. Constraints Enforcement versus Total Fields

It's clear from the fig. 9 that in each relational table
of University Examination System of Himachal
Pradesh University, a very few constrains are
enforced where as there are number of field in each
table. Due to lack of checks in each table, the
chances of entering wrong data at data entry level
increases. Lack of constraint enforcement in
database of University Examination System is also
one of the reason for storing ambiguous/wrong
data in database.

Transactional Inconsistencies

Transactions as a facility help in maintaining the
consistency of databases in multi-user environment
where many read and write requests concurrently
execute on a single database. Transactions occurs
during the processing of result of student must
ensure the atomicity, consistency, durability and
integrity of database. These properties also
contributes towards concurrency and data
recovery. This result of current analysis shows that
University Examination System is reluctant in
using transaction facility. Transactions are
observed on the bases of use of logical structure
(Stored procedure/stored queries/triggers etc) in
the back end. To ensure consistency of data these
logical structures are written within the block of
“begin transaction and end transaction” for tables.
After analysing the stored procedures used by
University Examination System to process the
result of students, the current analysis found no
logical structure written within the block of “begin
transaction and end transaction” for tables.
Avoidance of transactions by the University
Examination System means that they have no
handy procedure to recover the previous data or
state. This also implies that University
Examination System's database may give
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inconsistent and invalid results at anytime during
the result processing cycle.

F. Master Data

Master data of any organization denotes the basic
essential data which remains unchanged over a
specific period of time. To identify the master data
and its management in any organization is an
important task because inconsistent or obsolete
master data can lead to error-prone operations[11].
A system in development stage also needs master
data in Graphic User Interface (GUI) components
(combo boxes etc.) for auto completion and
validation purpose. During the analysis of database
of University Examination System we found that,
only two table of master data are maintained e.g.
one master table MT_PAPER_CODES store the
paper/subject name and paper code whereas other
master table MT_EXAM_CENTRE store the
examination centres name and examination centres
code. During the structural analysis we found that
no master data has been maintained separately by
University Examination system and the non-
availability of master data limits sharing of data
across different departments of University. Overall

structural Analysis scenario of database of
University Examination System is presented
below:

Overall Scenerio
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Fig. 10. Overall scenario

© 2016, IJCSE All Rights Reserved

Vol.-4(5), Jul 2016, E-ISSN: 2347-2693

It's clear from Fig. 10 that there are very few
constraints that has been imposed on the database of
University Examination System. This paper analysed thirty
tables for various keys and constraints. The key findings of
current analysis are listed below. Out of 30 tables, only
thirteen tables have primary key constraint associated with
them. No table have a foreign key constraint. Almost every
table has one or more constraint associated with it. Lacking
foreign key constraint means that there is no dependency
among tables. Which in turn leads to redundancy of data in
the tables. During structural analysis of the database of
University Examination System of Himachal Pradesh
University, this paper has observed following anomalies:

e The data type of every field in each table
type is varchar. Even primary key fields is
set as Varchar which is not a good choice.
and may lead to failures and errors while
considering primary keys in the query.

e No foreign keys thus some tables have
redundant data, which increases the
updating anomalies and also increases the
size of the database.

e Some primary keys are invalid and are not
set properly. Various tables don’t have
primary key so it leads to redundancy inside
the table.

e Almost every table have constraints but
their values are not set properly, and most
of the fields in tables have no constraints.
Lack of constraint enforcement became the
reason for storing wrong/ambiguous data in
the database.

e To ensure consistency of data, logical
structures should be written within the
block of “begin transaction and end
transaction” for tables. After analysing the
stored procedures used by University
Examination System to process the result of
students, the current analysis found no
logical structure written within the block of
“begin transaction and end transaction” for
tables

e Some tables are very large having large
number of fields ranging from 51 —74 thus
they are difficult to manage, update and also
take more time to process query when data
is required from such large table.

IV. CONCLUSION
The overall analysis result shows that the database of
University Examination System of Himachal Pradesh
University, not following the principles of good database
design. The examination branch of Himachal Pradesh
University processes student results at the cost of redundant
and inconsistent data stored in data the database. Due to the
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poor database design of University Examination System,
the administrative authorities of Himachal Pradesh
University unable to provide up-to-date information to its
stakeholder. Due to this, most of the time, university fail to
declare the result of student in stipulated time and many
student every year deprived of taking admissions in
neighbouring universities. In future the re-engineering of
database of University Examination System is essential to
overcome the discrepancies found during the analysis.
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