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2. Course Title

3. College:

4. Department:

5. Academic Program:

6. Course Credits:

7. Course NQF Level

8. NQF Credits

9. Prerequisite:

10. Lectures Timing &
Location:

11. General Mode of
Teaching and
Learning

12. Course Coordinator:

13. Course Instructor:

ITCS214
Data Structures
IT
Computer Science
BSc in Computer Science

BSc in Software Engineering
3-0-3

12

ITCS107

Sec9: MW 1-2:15 S40-1012
Sec4: MW 2:30-3:45 S40-1048
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14. Office Hours and MW 12:30 - 1:00 (S40-1069)

slgad g g Apial) oLl 14

Location: + chat (Ms.teams)
: el (gAY 2 15
15. Instructor’s Email faalshaikh@uob.edu.bh ) ial)
2024-2025

16. Academic Year: shanalsY) Aiudl 16

Semester Second

17. Semester: 1l A Juadl) (17
18. Textbook(s): 1A i< 18

Koffman and Wolfgang, Data Structures: Abstractions and Design using Java, Third Edition,
Wiley, 2015

19. References: 2l 19

Carrano and Henry, Data Structures and Abstractions with Java, 4th Edition, Pearson, 2015.

20. Other learning resources used (e.g. e- L o A9 RSN alal) 1 Jla (s AN Jilas 20
Learning, field visits, periodicals, .... )& ¢ igmaS gal_n <) 533 « Adilawsoftware, etc.):

e-learning
21. Course Description (as published in the ): Alsll Jala 3 e (Lulall ciia g 21
College Catalogue):

This course covers data structures and their implementations in an object-oriented
programming language. Topics include sub-typing, abstract base class, lists, stacks, queues,
trees, graphs, hash tables, strategies for choosing appropriate data structure.

YCILOs( Joball duabail) cila j3all 22

2)dzalad cla A 5 () 3(

22. Course Intended Learning Outcomes
(3 to 5 CILOs):

1. Implement programs using Data structures.
2. Solve list-based problems.
3. Solve problems with stacks and queues.
4. Implement graph-based solutions
5. Apply algorithms graph-based solutions

A ) Al (A giall g 9 an g8 Gl 23
JRETE daala ‘_,a Gliladial g

23. Course Assessment Percentages (As per
Regulations of Study and Examination at
the University of Bahrain):

Midterm 25%
Quizzes 15%
Assignments 10%
Course Project 10%

Final
Total
24. Description of Topics Covered
Topic Title
) e.g. chapter/experiment title(
g 32l

40% Wed. 21/5/2025  8:30 - 10:30

100%

O N O i AN il jiall/aada) gall 24

Description

Jaadil)
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Chapter 1 Introduction to data structures, Overview
of Inheritance,
composition, abstract classes and interfaces.
Chapter 2 Array List data structure, its implementation
and applications.
Chapter 3 Linked Lists: Basic concepts of Single
Linked Lists; LinkedList class
and its implementation
Chapter 4 Doubly Linked Lists; Iterators
Chapter 5 Problem Solving using Linked Lists.
Software specifications and
contracts; Software Testing fundamentals.
Chapter 6 Stacks: Basic Concepts, Stack interface;
Implementation of
Stacks; Stack Applications.
Chapter 7 Queues: Basic Concepts, Queue interface;
Implementation of Queues (with Iterator
and without iterator); Queue Applications.
Chapter 8 Binary Trees: Basic Concepts and
Terminology; Binary Tree
Traversals, Implementation, BST
Chapter 9 Sets and Maps
Chapter 10 Graphs: Basic Concepts and Terminology;
Graph
representation and implementation; Graph
Traversals
Chapter 11 Hash tables and hash functions with
implementation
25. Weekly Schedule @S o) Jg2al) 25
CILOs Teaching/Assessment
Week Date Topics Covered Loalail) cily i) Mode and
£ sl gl 5 sagmall gl gall | ) CILOs( Uil haiy dagiaMethod
B (Rl g i)
Introduction to
data structures,
5/2/2025 Overview of
1 Inheritance, 1 Traditional
composition,
abstract classes and
interfaces.
Array List data
12/2/2025 structure, its
2 implementation 2 Traditional
and applications.
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19/2/2025

Linked Lists: Basic
concepts of Single
Linked Lists;
LinkedList class and its
implementation
[Practical Lecture-1]

2 Traditional

Cont.: Linked Lists:
Basic concepts of
Single Linked Lists;

26/2/2025

LinkedList class and its
implementation

2 Traditional

5/3/2025

Doubly Linked Lists;
Iterators

2 Traditional

12/3/2025

Cont.: Doubly Linked
Lists; Iterators
[Practical Lecture-2]

2 Traditional

19/3/2025

Problem Solving
using Linked Lists.
Software specifications
and
contracts; Software
Testing fundamentals.
[PROJECT]

2 Traditional

26/3/2025

Stacks: Basic
Concepts, Stack
interface;
Implementation of
Stacks; Stack
Applications.
[Practical Lecture-3]

3 Traditional

2/4/2025

Queues: Basic
Concepts, Queue
interface;
Implementation of
Queues (with
Iterator and without

iterator); Queue
Applications.
[Practical Lecture-4]

3 Traditional

10

9/4/2025

Binary Trees: Basic
Concepts and
Terminology; Binary
Tree Traversals,
Implementation

4 Traditional

niversity o
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Cont: Binary Trees
implementation
(complete class)

Binary Search Trees
11 (BST); Applications

16/4/2025 of Binary Trees and 4,5 Traditional
BSTs. Solve problems

using
appropriate data
structures.

23/4/2025 Binary search trees
implementations

(searching,
12 insertion, deletion) 4.5 Traditional
[Practical Lecture-5]
13 30/4/2025 Sets and Maps 5 Traditional

Graphs: Basic
Concepts and
Terminology; Graph

14 | 7/5/2025 representation and 4 Traditional
implementation; Graph
Traversals
Hash tables and
14/5/2025 hash functions with
15 implementation 4 Traditional
26. Academic Integrity Statement 3 s Al ol 26

Students are to observe the highest level of Alaadl 8 Glaulad o)) yaic da) il 5 acall iia
honesty and academic ethics in pursuit of G agamas JA Ul (e pd gy Can gapalSY)

their academic goals as per UOB Regulations a4 A 5 YL ail) LaapalSY) agdlanl
of Student Conduct and Academic Integrity, | Zadls Zillyialall daai¥ll g ool ol T 5 elly g (i 53
Anti-plagiarism Policies, and Students’ Rights | L ¢agibal oo dhll 54 Sl ) d8Laal ¢ yaall

and Responsibilities Handbook. The i Cua o paad) dadlan el Jlaiiyl dubs A els
consequences for cheating, plagiarism, il Lo Gruny 4aanaSY) Aol yill ellgl (g1 ae Jaladll
unauthorized collaboration, and other forms Lo S) Gl Aadai¥l g ) 4gle

of academic dishonesty can be very serious
and will be dealt with as per the
aforementioned policies and regulations.

27. Attendance and Absence Regulations G Ladl g jgual) aldai 27
Students are required to adhere to regular Cilelull aliiall ) smally ol 5Y1 Ul (g a8 6y
attendance for class lectures and practical | oo ¢)33(5lall G5 ¢ ) il dapla Crny Fleall 5 il
sessions, as determined by the nature of the (Ol daala 8 Slilaia¥) 5 Al Hall ol

course, as per Article (33), of Regulations of
Study and Examination at the University of
Bahrain.

Section Concerning the Course Instructor and Academic Department
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28. Program Intended Learning Outcomes
(7-10 PILOs):

)PILOs 10 -7( gebisdll 4 slhaall aladll s 5028

1. Analyze a complex computing problem and
to apply principles of computing and other
relevant disciplines to identify solutions.

Click or tap here to enter text..Click .1
or tap here to enter text...Click or tap
Click or tap...here to enter text. .here
to enter text

2. Design, implement, and evaluate a
computing-based solution to meet a given
set of computing requirements in the
context of the program’s discipline.

Click or tap here to enter text..Click .2
or tap here to enter text...Click or tap
Click or tap...here to enter text. .here
to enter text

3. Communicate effectively in a variety of
professional contexts.

Click or tap here to enter text..Click .3
or tap here to enter text...Click or tap
Click or tap...here to enter text. .here
to enter text

4. Recognize professional responsibilities and
make informed judgments in computing

Click or tap here to enter text..Click .4 or
tap here to enter text...Click or tap

practice based on legal and ethical
principles.

Click or tap...here to enter text.
.here to enter text

5. Function effectively as a member or leader of
a team engaged in activities appropriate to
the program’s discipline.

Click or tap here to enter text..Click .5
or tap here to enter text...Click or tap
Click or tap...here to enter text. .here
to enter text

6. Apply computer science theory and software
development fundamentals to produce
computing-based solutions.

Click or tap here to enter text..Click .6
or tap here to enter text...Click or tap
Click or tap...here to enter text. .here
to enter text

29. NQF Level Descriptors:

1Bl gall kgl UM daiua gl cilaaaal) 29

K1 | Knowledge: Theoretical Understanding sl agdll 1 4d jaal) K1
K2 Knowledge: Applied Knowledge Atuladl) 48 jaall 1 48 jral) K2
s1 Skills: Generic Problem Solving & S Ja Gl e 1 il jlgal) S1
Analytical skills Al @l gl 5 dalall
2 Skills: Communication, ICT, and A8 (Jaal il il g 1l jlgall 2
Numeracy 3 (éddad\ Sl Hlgall 5 ccYUATY) 5 la gl
C Competence: Autonomy, Responsibility & Cenail) 5 A anall 5 AINEILY) 1A4LES) ¢
Context
30. Mapping of Course Intended Learning 1 JCILOs( Lobell dzalail) cila j3all Jay 5 .30
Outcomes (CILOs):
Mapping to Criteria
. Mapping to according to

gnomme | N sorea s

Descriptors (Where different than
PILOs)
. ) laaaally Bl Y ASY) dgn ey LG Y
i gy | SRS o gt || s G e g
) 22 Jsaali(s oy bl Y AL e Ladaal) cila i) o
) PILOs( R ) gl
1 1,6 K1 6 Click or tap here to
.enter text

4
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2 2,6 K2 6 Click or tap here to enter
text.

3 2,6 K2 6 Click or tap here to enter
text.

4 2,6 K2 6 Click or tap here to enter
text.

5 1,2 S1 6 Click or tap here to enter
text.

31. Mapping of course assessment:

Do sl qullad by 31

. Mapped CILO Assessment' NQF
Formative in 2 Level Descriptor NQF level
Assessment . Sla jiiay Jay ) ;
i) summative 5 Jall pBial ) (Refer to table S S
e ¢ LA / (A< Aoy anidil) Cia 423) oY
L U Lda gl clanaall
) 23 Js)
Class Formative 1 K1,K2. S1,S2 6
Discussion
Midetm Summative 1,2,3.4 K1,K2,S1 6
Quizzes Summative 1,2,3,4,5 K1,K2,S1 6
Assignmants 1,2,3 K1,K2,51,C 6
Summative
Course Project Summative 1,2,3,4,5 KI1,K2,81,C 6
Final Exam Summative 2,3,4,5 K1,K2,51 6
32. Allocation of NQF Credit <3 gall hgl) jUaY) 8 Baadeall cleld) yaa5 32
Learning Activity Activity Duration Frequency N:I::::::l
T ﬁu\ Lol Ja L&l Baa ool s g.«.'a\‘;aé\ﬂ el
Lessosns /.Lectures/ Lecture: 3 hours per 3/week * number of weeks 355
eminars week (14) = 42 notional hours (Actual notional
- e hours
e “’Ld"f 3 1l paladl 42 — (8.5 supervised o)
g sl assessments - 2 final exam) = (Slelull g gana
35.5 notional hours il Al yidY))
Practical / Laboratory NA NA NA
Supervised Assessment | Midterm Exam —1.5 hr | 1 x 1.5 = 1.5 notional hours
Quizzes — 0.5 hr 2 x0.5= 1 notional hour g5

Project Assessment — 3 hrs

Practical home
assignments — 0.5 hour

Final Exam — 2 hrs

1 x 3 = 3 notional hours

2 x 0.5 =1 notional hour

1 x 2 =2 notional hours

4
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Student Centered
Learning / Independent
Learning

2 hrs / per lecture + all
assessments done by
student without
discussing the results in
the class during the
lecture time

2x35.5 71

Total Notional Hours: 115
B ol i) Clelud) £ gana
12

NQF Credit (divide notional hours by 10)

e Ll Y cleld) £ gana andl( il gall il gl) JUaY) 8 Badinal) cleLudl] ()

12Notes if any:

g O elaadla;

Click or tap here to enter text.

:For more information about the allocation process, kindly refer to

NQF Handbook
NQF General Policies

NQOF capacity building course

A 2 (A e lud) aaad J ea Sl glaall (a3 3all:

eld e OOlasall ikl Y s
Ola gall ke gl UL ol il

Prepared by: Nabil Hewahi 2 0 e )
Date: 3/2/2024 2 ey g
Updated by: Click or tap here to enter text. 108 (e dpaadll &
Reviewed by: Click or tap here to enter text. 108 (e daal pal)
Approved by Department alaa b (e B laiad) Aldie ) i

Council on: [4/17/2024],
Meeting no. [DCS-14/23-24
] for the academic year
[2023-2024 |

Click or tap to [ sfuubhy audl)
[ gLia¥) a8, ] enter a date
Click or tap here to enter
text..Click or tap here to enter
text...Click or tap here to enter

Click or tap here to...text.
[ Asals¥) 3l | enter text
Click or tap here to enter
text..Click or tap here to enter
text...Click or tap here to enter
Click or tap here to...text.

] .enter text
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