Faculty of
l l I I IM Computing
UNIVERSITI TEKNOLOGI MALAYSIA
Semester 01 2025/2026
Subject : Database Programming (SECP3623)
Section : Section 1-2
Task : Projectl
Due : 25" November 2025 (10%)
Name Matric No.
ANIS SAFIYYA BINTI JANAI A23CS0049
NURUL ASYIKIN BINTI KHAIRUL ANUAR A23CS0162
NABIL AFLAH BOO BINTI MOHD YOSUF BOO A23CS0252
YONG CHONG
AFIF SHAQIR IRFAN BIN ARQAM A23CS0204

Video Presentation Link: https://voutu.be/4ZRoW49ZYPc




Contents

1.0 INEEOAUCEION. ...ttt ettt sttt et be et e b et e s beebeeanenaeens 2
2.0 SQL Implementation SUMIMATY .........cccueeeruieerieeeiieeesiieeeeieeesaeeesseeesseessssseessseeessseesssseesns 3
3.0 QUETY DEMONSIIATIONS ...eeevviieiiieeeiiieeittieertiieeeteeeeteeesteeessteeessseeesseeessseeessseeessseeessseesssseeens 7
4.0 OPtIMIZAtION SECLION ....eeiueiiiieeiieiie ettt ettt et et e et te et et e e sibeebeesateenbeesneeenbeesnseesneeans 15
5.0 TAM WOTK ..ottt ettt ettt sbe e saeens 16
0.0 CONCIUSION ...ttt ettt ettt ettt ettt e eaeenbeennesaeens 18



1.0 Introduction

1.1 Background

Effective attendance tracking is essential in the current educational system for maintaining
academic standards and ensure student engagement. The traditional attendance system is not
efficient as it takes plenty of time to maintain and generate insights. By providing a reliable
database-based attendance tracking system, the student attendance problem can be effectively
solved and also increase accuracy.

The system aims to manage complex attendance relationships in the educational environment,
such as multiple students attending courses taught by different teachers, including multiple
classes and different class times. The database architecture supports the structure of most
universities, including multiple departments, a large number of teachers and students, courses
divided into multiple classes, and each class contains multiple class hours that need to be
tracked separately.

1.2 System and Database Backend Objectives

The main goal of the attendance management system is to create a reliable and efficient
database back-end to achieve accurate and convenient attendance monitoring. In addition to
facilitating the evaluation of attendance patterns for different courses and periods of time, the
system also aims to effectively manage student attendance data and completely record student,
teacher and course registration information, so as to ensure the consistency of the data. The
solution also includes the audit tracking function of the attendance log to improve
accountability.

Then, the database backend needs to support a structured relationship between classes to
maintain the data consistency and reduce redundancy. Scalability is also important in the
database backend to adapt to the growing amount of data as educational organization
continuously accepts new students and change the academic structures such as the courses and
credit hour. Other than that, optimized queries are required to achieve fast data retrieval.

1.3 Team Members and Roles

Member Name Role Responsibilities
Anis DDL Developer DDL Design, Coordination
Afif DML Developer Data insertion, Updates
Asyikin Query Developer SELECT queries, Analysis
Aflah Optimization Developer Indexing, Performance




2.0 SQL Implementation Summary

The SQL implementation for the Attendance Management System consists of two key
components: the Data Definition Language (DDL) script and the Data Manipulation
Language (DML) script. Both scripts form the core of the backend and support accurate data
storage, relationship management, and attendance operations within the academic
environment. Together, they demonstrate the complete development of the lifecycle of a
relational database system.

2.1 DDL of SQL Files

The DDL script establishes the structural foundation of the database. It defines the
attendance system database along with the major entities involved, such as faculties,
lecturers, students, courses, sections, classes, enrollments, attendance records, and audit logs.
Each table includes appropriate data types and constraints to ensure consistency, reduce
redundancy, and reflect real-world academic relationships.

The DDL operations include:

e Creating all required tables using CREATE TABLE

CREATE TABLE faculty (
fac_id INT AUTO_INCREMENT PRIMARY KEY,
fac_code VARCHAR(12) NOT NULL UNIQUE,
fac_name VARCHAR(122) NOT NUL
)i
Figure 2.1.1

e Defining relationships among tables using FOREIGN KEY constraints
CREATE TABLE lecturer (
lect_id INT AUTO_INCREMENT PRIMARY KEY,
fac_id INT NOT NULL,
fullname VARCHAR(18@) NOT NULL,
email VARCHAR(12@) UNIQUE NOT NULL,
phone VARCHAR(28),
hire_date DATE,
FOREIGN KEY (fac_id)
REFERENCES faculty(fac_id)
)i
Figure 2.1.2

e Enforcing data integrity with PRIMARY KEY, UNIQUE, CHECK and NOT NULL
rules



CREATE TABLE attendance (
attendance_id INT AUTO_INCREMENT PRIMARY KEY,
class_id INT NOT NULL,
stud_id INT NOT NULL,

status ENUM( present’, absent’, late’, excused”’) DEFAULT 'present’ NOT NULL,
mark_time DATETIME,
note VARCHAR(255),

UNIQUE(class_id, stud_id).,
FOREIGN KEY (class_id)
REFERENCES class(class_id),
FOREIGN KEY (stud_id)
REFERENCES student(stud_id)
)5

Figure 2.2.3

Applying default values, such as default attendance status

status ENUM( esent’, 'absent’','late’,’'e ed') DEFAULT 'present’ NOT NULL,
mark_time DATETIME,

Figure 2.2.4

2.2 DML of SQL Files

The DML script focuses on populating and manipulating data within the defined schema. It
introduces realistic datasets that simulate a university environment involving multiple
faculties, lecturers, students, courses, sections, and classes.

2.2.1 Data Insertion

A minimum of ten records per table were inserted to simulate a functional university
attendance environment. Insertions were carried out in a hierarchical order beginning with
independent tables such as faculty, followed by dependent tables including lecturer, student,
course, section, class, and attendance. This sequencing prevents foreign key violations and
ensures complete relational integrity.

INSERT Statements for Faculty Records:

INSERT INTO faculty (fac_code, fac_name) VALUES

FC'y 'Faculty of Computing'),

s 'Faculty of Mechanical Engineering'),
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Figure 2.2.1: INSERT Statements for Faculty Records

Figure 2.2.1 shows the insertion of ten faculty records into the faculty table. These insertions
serve as the foundational data for subsequent tables such as lecturer and student.

e INSERT statements for Student Records:

INSERT INTO student (fac_id, fullname, email, phone, enrollment_date, stud_year) VALUES
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Figure 2.2.2: INSERT statements for Student Records

Figure 2.2.2 demonstrates the insertion of student data into the student table. These records

include faculties, enrollment dates, and academic years while adhering to constraints such as
NOT NULL, UNIQUE, and CHECK.

e INSERT Statements for Attendance Records:

INSERT INTO attendance (class_id, stud_id, status, mark_time, note) VALUES

(1,1, "present’, ,NULL),
(2,2,"1ate’,"2025-02-01 10:1 ,'Stuck in traffic'),
(3,3, t',NULL, )s

(1,4, ent’, 1:60',NULL),

(4,1, present’, ,NULL),

(55257 t, 20825-0 10:82 yNULL),

(653, ’ < < ] )s
(745, ¢ 3 14 sNULL),

(846, "1 ’ ’ I )s

(9,7, "al t ' yNULL, il tt );

Figure 2.2.3: INSERT Statements for Attendance Records
Figure 2.2.3 shows an example of inserting attendance records, demonstrating how each

attendance entry correctly references existing students and class sessions through foreign keys.
These inserts demonstrate correct use of ENUM values, timestamps, and UNIQUE constraints.

e Modify Data's using ALTER TABLE



18 " ALTER TABLE student

ADD CONSTRAINT unique_email UNIQUE (email);

113 ¢ DESC student;

<
Result Grd 4 Fiber Rows i Export; 8 Wrap Csdl Content

Field Type Nt Key Default Extra

p stud i@ int NO pry O &uto_increment
fac_id int NO My =
fulname varchar(100) NO =0
emal varchar(100) NO  ung O
phone vorchar(20)  YES 3
ervoliment_date  date NO AL
stud_year nt YES &N

Figure 2.2.4 is example of editing existing table using ALTER TABLE

e Removing unnecessary tables using DROP TABLE

KEMOVE unnecessary tanies
° REATE TABLF absence (
reascn_id INT AUTO INCREMENT PRINARY KEY,
attendance_id INT NOT NULL,
resson VARCHAR( )
FOREIGN KEY (attendence_id)

HEFERENCES attendance(attendance id)

5@ DROF TASLE absence;
. DESC absence;
[ 11 134455 CREATE TABLE sbwence | mason i INT AUTO INCRENENT PRINARY KEY, stendence & INTN . Drowis) sffecied
© 17 134505 DROP TARLE sbeerce 0 rowis) affected
o 13 134513 DESC seerce Bvor Code 1046 Tatle ‘stterdance_systers stisence’ dosan! et

Figure 2.2.5 is example of dropping existing table using DROP TABLE

3.0 Query Demonstrations

This section will demonstrate the SQL queries used in the database system for the attendance
system. Numerous queries will be executed, that includes retrieving data from the database to
performing operations on the collected information. A screenshot and an explanation of the
query’s purpose and results are provided with every query.



3.1 Filtering

209 -- Filtering

210 o SELECT * FROM student

211 WHERE fac_id = 1 AND stud_year BETWEEN 1 AND 3
212 AND phone IS NOT NULL;I

i

Result Grid | £ 43 Fiter Rows: : | Ed: [fjl Eh Ed | export/import: B {& | wrep¢
| stud_id fac_id fullname email phone enrollment_date  stud_year
> (1 1 Ali Hasan ali@graduate.utm.my 0122220001 2023-09-01 1
4 1 Siti Aminah  aminah@graduate.utm.my 0155550004 2024-02-01 1

Figure 3.1: SQL Filtering Query in MySQL Workbench

Figure 3.1 shows the result of filtering students who belong to the Faculty of Computing, are
in years 1 to 3 and have registered phone numbers.

3.2 Sorting

Figure 3.2: SQL Sorting Query by Enrollment Date

 SELECT s5.stud_id 45 J s.fullnase & t , s.encolleent_date S + #.fac_mame 45
2 i
E
Restrd | 0] ) P o Epot: i [WopCd oot [ [Fichroms 5 a
‘Stugent Ful Enralment
adeD b Faaityane
Y0 Fohlmt AL FaaltyofSoors Some
‘ Sthwah  E0M1 Pty Cnuing
1 At E301 FaaltyofComputng
5 MmadDwsh Q30 FoaltyofBechia Engresrny
2 e ara WL Faalty of edralEvesng
g Narylee B0 Faaltyof Chencal Ergresy
3 inta  ANOML  Faaityofsoe

Figure 3.3: Sorting Result Table

Figure 3.2 and 3.3 show students sorted by enrollment date in descending order highlighting
the newest entries in the system.

3.3 Aggregation

224 - SELECT c.course_id, c.course_name,

s Mmax(section_stats.student_count) AS max_stud_by_sec,
MIN(section_stats.student_count) AS min_stud_by_sec,
AVG(section_stats.student_count) AS avg_stud_by_sec

FROM course c
JOIN section s ON c.course_id = s.course_id

=] JOIN
231 SELECT sec_id, COUNT(*) AS student_count
232 FROM enrollment
233 GROUP BY sec_id
234 ) AS section_stats ON s.sec_id = section_stats.sec_id
235 GROUP BY c.course_id, c.course_name;|
23s

| Racumn cesa | HE 4B Fhler Rowes: I:l | Export: Ef | wrap Cell Content: Ia

course_id Course_name max_stud_by_sec min_stud_by_sec avg_stud_by_sec
» | SECP3s23 Database Programming = 2 2.0000

SECR 1213 Operating Systems = | 1 1.0000

SECI2013 Software Engineering 1 1 1.0000

SEC3I3553 Artificial Inteligence 1 1 1.0000

UHLB 1012 English Communication 1 1 1.0000

PHY 1113 Physics T 1 1 1.0000

CHEM1013  Chemistry I 1 1 1.0000

BIO1013 Biology I 1 1 1.0000

BUS1012 Business Intro 1 1 1.0000

Figure 3.4: Aggregation of Students per Section



SELECT c.course_id. <.course_ name.,

L sectio tats . student_coun ) AS max_stud_by_sec.
InKsectio tats . .student_count) AS min_stud_by_sec,
AVG(sect stats.student_count) AS awve_stud_by_scc
FROM course o
JOIMN section S OMN c.course _ia = s.course_ia
JOoxIMN
SELECT sec_did. COUNT(*) AS student_count

FROM enrollment

GROUP BY se=c_id
) AS section_stats OMN s.sec_id - section_stats.sec_ia
GROUP BY c.course_id. c.course_name:|

| mett st | HEH 4% rmer mowm [ | | eeport: Bl | vvrme ool Content: S

course_id course _name max_stud _by_sec min_stud_by_sec awva_stud_bw_sec
> SECP 3623 Database Programming 2 2 2.0000

SECR 1213 Operatng Systems =3 a 1.0000

SECI2015 Software Engirvecring 1 £l 1.0000

SEC3I3555 Artificial Inteligencs =1 a 1.0000

UHLS 1012 English Communica tion 1 a1 1.0000

Y1113 Physics T = 1 1.0000

CHEM 1013 Chemistry T 1 1 1.0000

BIO1013 Biology I =1 1 1.0000

BUS1012 Business Intro 1 1 1.0000

Figure 3.5: Aggregation Results

Figure 3.4 shows the SQL query used to calculate the maximum, minimum and average number
of students in each course. Figure 3.5 shows the results, giving insights into class sizes and

distribution across courses.

3.4 Grouping and Group Filtering

~=

238 o SELECT e.sec_id, c.course_name, COUNT(e.stud_id) AS total_students

239 FROM enrollment e

248 JOIN section s ON e.sec_id = s.sec_id

241 JOIN course ¢ ON s.course_id = c.course_id
242 GROUP BY e.sec_id, c.course_name

243 HAVING total_students >= Z;

<

| Result Grid | HH 4% Fiter Rows: [ “ Export: =i | Wrap Cell Content: A

sec_id course_name total_students
P 1 Database Programming 2

Figure 3.6: Group Students by Section with Minimum Count

Figure 3.6 shows the number of students in each section grouped by course. Only sections with
2 or more students are displayed, demonstrating how GROUP BY and HAVING clauses can

be used to filter and summarize data effectively.

3.5 Functions (Numeric and String)

= . > A= -
| et e | EH W iRer Roaes: | ]l exeore: Ema | vwrae et Contenes
ol Plorne (C o bl gl Tite= e
- DR AFTE SHAQTR 15 = s.=
DR . ANMIS SaTvre 1s e s>
RO . IR S IR 15 ror .=
. PASTIL AL s 7 o -
. AL R A 1 rr e
DR STTT essuna 165 o aa
DR . BCMra TAr 15 o a.s
B 1s = 10 =
DR MDA RS 1 = =
RO . JANIES W OGS = roe 1a.=

Figure 3.7: Functions on Lecturer Data



246 & SELECT

247 UPPER(fullname) AS "Full Name (Capital)”,
2438 LENGTH(email) AS "Email Legth",
249 CONCAT(SUBSTR(fullname, 1, 4), ) AS itles™,
250 ROUND(DATEDIFF(CURDATE(),hire_date)/ 365, 1) AS "Years Teaching
251 FROM lecturer;
357
<
| Result Grid | HH 4% Fiter Rows: | Export: B | wrap Cell Content: IR
Full Name (Capital) E;"ga& Titles ;:Z;i ng
» |DR. AFIF SHAQIR 16 Dr. 5.9
DR. ANIS SAFIYYA 16 Dr. 6.7
PROF. NURUL ASYIKIN 19 Prof 7.8
DR. NABIL AFLAH 17 Dr. 4.4
MR.. FAIZ RAZAK 16 Mr. 3.2
DR. SITT HANA 16 Dr. 8.1
DR. JOHN TAN 16 Dr. 9.5
DR. KIM LEE 15 Dr. 10.6
DR.. NADIA RAHIM 17 Dr. 2.9
PROF. JAMES WONG 17 Prof 11.3

Figure 3.8: Function Query Output

Figure 3.7 shows how string and numeric functions are applied to lecturer data. Figure 3.8
demonstrates the results which the lecturer names in uppercase, email length, the first 4 letters
of the name which are the titles of the lecturers and years of teaching calculated from hire date.

3.6 Conditional Logic 7

WHEN Stud_vear 1 THEN Fiecst = Stugent

WHEN Stud_yvear 2 THEN

WHEN Stud_yvear — > THEN
WHEN sStud_year - ~
Eno AS .
2e1 FROM =tudent:
<
Recutt Gria | HH €% e Rowes: i =
Student
StudentID  Full Name S oaec
S 1 Al Fasan 1
z A > [k
= Ketvin Chia s
= Sit Aminah 1
s Ahmad Danish 1
= Mary Lee =
> Sohn Lim =
s Lity Chan =
s Samuel Tan = Third-year Student
10 Farah 1zzan 1 First-year Student
SELECT stud_id AS "Student ID", fullname AS "Full Name”, stud_year AS "Student Year",

CASE
WHEN stud_year = 1 THEN

WHEN stud_year = 2 THEN

WHEN stud_year = 3 THEN

WHEN stud_year = 4 THEN
END AS t

FROM student;

<

| ResultGrid | ] 4% Fiter Rows: Export: B | Wrap Cel Content: IR

StudentD FulName  sodent e

» |1 Ali Hasan 1 D First-year Student
2 Nur Aina 2 Second-year Student
3 Kelvin Chia 3 Third-year Student
4 Siti Aminah 1 First-year Student
5 Ahmad Danish 1 First-year Student
6 Mary Lee 2 Second-year Student
7 John Lim 3 Third-year Student
8 Lily Chan 4 Fourth-year Student
9 SamuelTan 3 Third-year Student
10 Fazhlzzati 1 First-year Student

Figure 3.10: CASE Query Results

Figure 3.9 shows the CASE statement used to categorize students based on their study year.
Figure 3.10 displays the results, showing the corresponding student year category.

3.7 Subqueries

10



264 » SELECT * FROM course

265 WHERE credits = (SELECT MAX(credits) FROM course);
?RA
<
| ResultGrid | T 4% Fiter Rovs: | || edt: @) Ed Bl |Bpon
course_id course_name caedits

» BIO1013  BiologyI 3
CHEM1013 Chemistry I =
PHY1113 Physics I 3
SECJ2013  Software Engineering 3
SECI13553 Artifidal Intelligence 3
SECP3623 Database Programming 3

3

SECR1213  Operating Systems
o

Figure 3.11: Single-row Subquery

This figure shows a single-row subquery that returns the maximum credit value from the
course table.

267 ® SELECT fullname AS "Students Who Were Taught by Faculty of Computing Lecturers” FROM student
268 WHERE stud_id IN(

269 SELECT e.stud_id

270 FROM enrollment e

271 JOIN section s ON e.sec_id = s.sec_id

272 JOIN lecturer 1 ON s.lect_id = l.lect_id

273 WHERE 1l.fac_id = 1

274 );l

(aqp

| ResultGrid | T 43 Fiter Rm-cs:l:“Expart: G | wrap cell Content: IZ

’ Students Who Were Taught by Faculty of
Computing Lecturers

» | Al Hasan
Siti Aminah
Ahmad Danish

Figure 3.12: Multiple-row Subquery

Figure 3.12 demonstrates a multiple-row subquery that returns a list of student IDs taught by
lecturers from the Faculty of Computing. The outer query then retrieves the corresponding
student names.

276 o SELECT s.stud_id AS “Student ID", s.fullname AS "Student Full Name"
277 FROM student s
278 WHERE (
279 SELECT COUNT(*) FROM attendance a
280 WHERE a.stud_id = s.stud_id
281 ) > 1;
282
<
| ResultGrid | HH 43 Fiter Rows: I:“Export: == | wrap cell Content: T2
! Student ID g‘:ﬂ:"”:”"
1 > |1 Ali Hasan
‘ Nur Aina
| 3 Kelvin Chia

Figure 3.13: Correlated Subquery

11



Figure 3.13 illustrates correlated subquery where the inner query counts attendance records for
each student in the outer query. Only students with more than one attendance record are

returned.

3.8 Set Operations

Figure 3.14: UNION Query

284 o SELECT fullname AS Full_Name, 'Student' AS Role FROM student
285 UNION

286 SELECT fullname AS Full_Name, 'Lecturer' AS Role FROM lecturer
287 ORDER BY Full_Name ASC;

4

ResultGrid | T 4) errﬂows:l:,‘&pon: g | Wrap Cel Content: T

Full Name Role

) AhmadDanish  Student
Al Hasan Student
Or, AfifShagr  Lecturer
Dr, Anis Safiyya  Lecturer
Dr.JonTan  Lecturer

Dr. Kim Lee Lecurer
Or, Nabi Afldh ~ Lecturer
Or, Nadia Rahim ~ Lecturer
Dr.SiiHana  Lecturer
Farhlzati  Student
John Lim Stuent
Kevin Chia Student
Lily Chan Student
Mary Lee Student
Mr, FaizRazak  Lecturer
Nor Ana Student
Prof, James W... Lecturer
Prof, Nurul Asy... Lecturer
SamuelTan  Student

Figure 3.15: UNION Result

Figure 3.14 and 3.15 shows the SQL query that combines student and lecturer names into a

single list.

289 = SELECT s.stud_id, s.fullnamese
29 FROM student s
291 WHERE MNOT EXISTS(
292 SELECT = FROM attendance a
293 WHERE a.stud_id = s.stwud_id
294 > 5]
-
Result Grid | HH 4% Flter Rowes: | | ectm-
stud_id fulliname
» 8 Lily Cham
= Samuel Tan
10 Farah Izzat

Figure 3.16: NOT EXISTS Query

=

12



289 e SELECT s.stud_id, s.fullname

290 FROM student s

291 WHERE NOT EXISTS(

292 SELECT * FROM attendance a
293 WHERE a.stud_id = s.stud_id

294 ¥ |
<

S e | [

[ studid  fullname

» 8 Lily Chan
L) Samuel Tan
10 Farah Izzati

Figure 3.17: NOT EXISTS Result

Figure 3.16 shows the SQL query that retrieves students who have no attendance records while

Figure 3.16 displays the students with no recorded attendance.

3.9 Joins

o7 - SEr1L=scT Fullname. cours=e=_3ia
o= FRoMm =tudent
oo MNATURAIL SOIMN enrollment
see NATURAL JOIN Section
Se ORIDDER = s d 3 = Aasc 3
——
| e——te <= | SH - mer Rowe== |
sl arrye OO sr=se i<l
- A wriacad D arvisis SECI3ISSSS
Al riassaary sSEcCPeSs2S
Faraih Iz=at BuUs 101>
St Lirm Srevi1311s
ety T sSEcCI3201=
Laly T —ssErmiols
Marw Lees U sSi101>
o Sagrea E= — - = S-S
Sarmosel Toae srci1oals
=G Armarais sSEcESs2S

Figure 3.18: NATURAL JOIN Query

297 o SELECT fullname, course_id

298 FROM student
299 NATURAL JOIN enrollment
3ee NATURAL JOIN section
3e1 ORDER BY fullname ASC;
202
<
| Result Grid | H] 43 Fiter Rowes:
fuliname course_id
» |AhmadDanish SECJ13553
Ali Hasan SECP3623
Farah Izzati BUS1012
John Lim PHY1113
Kelvin Chia SECJ2013
Lily Chan CHEM1013
Mary Lee UHLB1012
Nur Aina SECR1213
Samuel Tan BIO1013
Siti Aminah SECP3623

Figure 3.19: NATURAL JOIN Result

Figure 3.20: INNER JOIN Query

13



se Name®, 1.fullname AS “L

383 @ SELECT s.fullname AS c.course_name AS "Co
304 FROM enrollment e

305 INNER JOIN student s ON e.stud id = s.stud_id

306 INNER JOIN section sec ON e.sec_id = sec.sec_id

307 INNER JOIN course ¢ ON sec.course_id = c.course_id

308 INNER JOIN lecturer 1 ON sec.lect_id = l.lect_id

309 ORDER BY s.fullname ASC;

ent Name", :

ua
<
| Resuit6rid | £ 4% Fter Rows: Export: 5 | Wrap Cel Contents [
Student Enolment
Name Course Name Lecturer Name Date

» |MmadDenish Atficalinteligence  Or.NebilAfsh 20250112
A Hasan DatabaseProgamming  Or. AffShagr 20250110

Fashlzali  Business Inro Dr.NedaRahin 20250113
John Lim Physcs Or. SiiHana 2250113
KehinCha  SoftwareEngineering  Prof. Nur Asyldn  2025-01-10
Liy Chan Chemistry [ Dr. John Tan 20250113

MaryLee Engish Communication M, FazRazsk 20250112
Nor ina OperatngSystems ~ Or. AnisSafiyya  202501-10
SamueiTan  Biokgy | r. KimLee 2250113
StiAmnsh  DatabaseProgamming  Or. AffShagr 20250112

Figure 3.21: INNER JOIN Result

311 SELECT s.fullname AS ame”, c.course_name AS "Cours

mn FROM student s

313 LEFT OUTER JOIN enrollment e ON s.stud_id = e.stud_id
314 LEFT OUTER JOIN section sec ON e.sec_id = sec.sec_id
315 LEFT OUTER JOIN course ¢ ON sec.course_id = c.course_id
316 LEFT OUTER JOIN attendance a ON s.stud_id = a.stud_id
317 LEFT OUTER JOIN class cl ON a.class_id = cl.class_id

318 ORDER BY s.fullname ASC;

<

| ResuitGrid | T 4% Fter fons: |eports g | Wrap Col Contents T
Student Attendance Class
Name Coursefiame Statis Date

b | AhmadDanish  Artifiial Inteligence present 20250201
Ali Hasan Database Programming  present 20250201
AliHasan Database Programming ~ present 20250208
Fashlzat  Busnessinto =
John Lim Physics [ absent 20250201
Kelvin Chia Software Engneering  absent. 202502401
Kelin Chia Software Engneering  excused 20250208
UyChn  Cremisty!
Mary Lee English Communication  late 202502901
Nur Ana Operafing Systems late 20250201
Nur Aina Operating Systems present 20250208
SanodlTan  Bidogy 1
Siti Amingh Database Programming  present 20250201

Figure 3.23: LEFT OUTER JOIN Result

e.enrolled_on AS

14



SELECT

320 =

321 sl.fullname AS Student 1",

322 s2.fullname AS Student 2",

323 C.course_name AS Course ame " ,

32 1.fullname AS L ecture lame

325 FROM enrollment 21

326 JOIN enrollment 2

327 ON el.sec_id = e2.sec_iad

328 AND el.stud_id !'= e2.stud_id

329 JOIN student s1 ON el.stud_id = sl.stud_id

338 JOIN student s2 ON e2.stud_id = s2.stud_id

331 JOIN section sec ON el.sec_id = sec.sec_id

332 JOIN course c ON sec.course_id = c.course_id

333 JOIN lecturer 1 ON sec.lect_id = l.lect_id;

<

Result Grid | H 4% Fiter Rowes: Export: S | Wrap ¢
Student 1 Student 2 Course Name heacnt:.e.lrer

> Ali Hasan Siti Aminah Database Programming Dr. Afif Shaqir
Siti Aminah ali Hasan Database Programming Dr. Afif Shaqgir

Figure 3.24: SELF JOIN Query

Do . AR =i
e

Figure 3.25: SELF JOIN Result

Figure 3.18 to 3.25 demonstrate various types of SQL joins used to retrieve related data from
multiple tables in the attendance system. Figures 3.18 and 3.19 show a NATURAL JOIN
between the student, enrollment and section tables, automatically linking columns with the
same name and displaying students along with their enrolled sections. Figures 3.20 and 3.21
illustrate an INNER JOIN that retrieves detailed information including student name, course
name, lecturer name and enrollment date, returning only records with matching entries across
the tables. Figures 3.22 and 3.23 demonstrate a LEFT OUTER JOIN to include all students
even if they have no attendance data. Finally, Figures 3.24 and 3.25 use a SELF JOIN on the
enrollment table to pair students within the same section.

4.0 Optimization Section
4.1 BTREE Index

CREATE INDEX idx_attendance_history
ON attendance(status, mark_time)

USIMNG BTREE;

Figure 4.1 Attendance History

Key usage Before Index

After Index
Results

15



Rows 10 rows 1 row

examined

Possible key NULL idx_attendance_history
Table 4.1 Before vs After Index for Attendance History

Table 4.1, the query executed as a full table scan which examined all 10 attendance records
without any possible keys available. It forced the query to sequentially check every record
against both mark time range and status conditions. Meanwhile, the after index query
optimized the composite index on status and mark time, performed a more efficient range
scan that examined 1 relevant record. With the implementation of BTREE index in Figure
4.1, it transforms the operation from 10% to 100% filtering efficiency and reduction in total
rows examined, showing that the index is perfectly align with the query pattern and its ability
to deliver targeted data retrieval for attendance history.

4.2 FULLTEXT Index

CREATE FULLTEXT IMDEX idx_stud
ON student{fullname, email);

Figure 4.2 Student Search
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Table 4.2 Before vs After Index for Student Search

Table 4.2, before performing fulltext indexing, the search operation used a slow LIKE pattern
to match ‘ali’ with all 10 student records using a full table scan, and there are no possible
keys included to support the index. Meanwhile, the after index query performs a fulltext to
specialize the text searching by examining only 1 relevant row, replacing the inefficient
pattern matching across name and email fields.

CREATE FULLTEXT INDEX idx_course

ON course(course_name);

Figure 4.3 Course Search
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Table 4.3 Before vs After Index for Course Search

Table 4.3, before implementing fulltext indexing, the course search relied on inefficient LIKE
operators with a full table scan of all 10 course records and no possible keys to support the
index. After implementing idx_course fulltext index, the query executes using a relevant text
search by examining just 1 matching record. Thus, it transforms the slow pattern matching
into faster, intelligence course discovery through advanced text indexing capabilities.

5.0 Team Work

Anis Safiyya - DDL Developer

Responsibilities:
e Designed database schema including determining entities, attribute and entity
relationships.

e Developed the DDL statements using CREATE, ALTER, and DROP status

e Created all the CREATE, ALTER, and DROP statements required to build and alter
the database structure in accordance with the project specifications.

e Apply constraints to the data such as PRIMARY KEY, FOREIGN KEY, CHECK,
and UNIQUE. This will ensure data integrity and increase consistency.

o Review the table relationship to increase database speed and make it easier to
maintain as it is scalable.

Learning Outcomes:
e Gained deeper understanding of database normalization
o Learned importance of constraint planning
e Improved team coordination skills

Afif Shaqir — DML Developer

Responsibilities:

e Designed and implemented DML operations, including inserting complete datasets
for every table to ensure that each insertion followed to the constraints defined in the
DDL such as FOREIGN KEY, UNIQUE and CHECK.

e Made sure data in correct form by inserting in the right order and checking updates or
deletions so they didn’t break the links between tables.

e Worked with teammates to check that the database structure was correct and gave
feedback so that the DML scripts fit well with the overall design.

Learning Outcomes:

e Learned more on how tables depend on each other, especially how foreign keys affect
the order of data operations.

e Improve SQL scripting and handling real data situations like update and records and
safely deleting data.

e Improved problem solving by fixing constraints errors, planning the order of inserts,
and making sure every change matched the database design

e Developed a better understanding of shared responsibility in a project with team
members when dividing and handling the task.
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Nurul Asyikin — Query Developer

Responsibilities:
e Wrote detailed SQL queries to retrieve, filter and aggregate data effectively.
e Used SQL clauses such as SELECT, JOIN, WHERE, GROUP BY and ORDER BY
to generate accurate results.
e Ensured the accuracy and integrity when merging data from multiple tables.
e (ollaborated with team members to understand data requirements and deliver useful
insights.

Learning Outcomes:
e Gained better understanding of relational database concepts and table relationships.
e Improved problem-solving and logical thinking when handling complex datasets.
e Improved communication and teamwork skills with others.

Nabil Aflah — Optimization Developer

Responsibilities:

e Used query profiling and EXPLAIN to examine query performance for both before
and after indexing.

e Strategically designed and implemented BTREE indexes for range search and specific
query patterns.

e Developed FULLTEXT indexes for fast and efficient text searching.

e Enhanced the performance of slow-running queries by utilizing indexes and
restructuring the queries.

Learning Outcomes:
e Improved understanding on how to analyze and interpret the performance of SQL
queries by using EXPLAIN for before and after indexes.
e [earned that BTREE and FULLTEXT indexes not only cut down the number of rows
that are being examined but also makes the queries more efficient.
e [ become more knowledgeable about the principle of database indexing and their
relationships with query planning and execution.

6.0 Conclusion

The attendance system is a complete solution that not only takes care of student admission
management, but also course, section, class, and attendance monitoring. The system can
boast an integration of a relational database design with its well-defined tables, primary and
foreign keys, and constraints that help in data integrity and consistency throughout the
system. It can execute a variety of queries such as data retrieval and indexing, thus aiding the
lecturers and administrators to come up with meaningful reports.

The development process faced some difficulties in forming queries that were effective

across a multitude of connected tables and in getting the database to return the right
information for different cases. Other challenges were the performance of the queries that
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were made visible through analysis and comparison and then the decision for indexing based
on it. The optimization of BTREE and FULLTEXT indexes helps to increase the speed and
efficiency of the queries.

Lastly, the additional functionalities that can be improved to the system are automated
notifications, attendance statistics, and user-friendly interfaces for both lecturers and students
to enhance the attendance system. Continuous performance assessment and periodic index
updates are required to keep the system working efficiently even when the data growth
enormously. Overall, the system is reliable and acts as a strong ground for a genuine
attendance management solution.
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