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Software Engineering BSc Program
2022-2023.2 
Course/ module description
In this course, students are exposed to fundamental programming constructs and data types such as lists, stacks, queues, tree, graphs…

An Outside-In approach will be adopted for this course. It consists in first teaching standard data type’s interfaces and their use to solve real life problems, and other specific domains like Games, Multimedia problems (Outside view).  The implementation aspect of these standard data types will then be covered (Inside view). Moreover, the theoretical lectures will be reinforced by a set of tutorials and laboratory sessions where simple and more complex problems are first solved then programmed.
Course/ module objectives

· Provide a clear introduction to the concepts and the importance of standard data types.
· Teach students how to use existing data types (through suitable APIs), adapt/modify or design new data types to solve simple and more complex problems.

· Enhance the programming skills of students.

Course/ module components 

· Books (author (s), title, publisher, year of publication)

· A common-sense guide to data structures and algorithms : level up your core programming skills, Wengrow, Jay (Author), 2nd ed., 2020

· Support material: Slides.  downloaded in lecturer web page
· Homework and laboratory guide (s) if (applicable): downloaded in lecturer Webpage
Teaching methods
Duration: 16 weeks, 48 hours in total. Lectures: 10 hours,. Tutorial: 34h. Exams 4h. Laboratories: free labs. Online 
Learning outcomes

A student completing this course unit should be able to: 
Knowledge and Understanding
A1. Recognize the data type and data structure concept, and there importance for solving complex problems.
A2. Recognize the interfaces of the standards data structures. 

Cognitive skills (thinking and analysis)
B1. Select the most appropriate data structure to solve particular problem.
B2. Design, if not available, appropriate data structure to solve specific problem. 

Practical skills 
C1. Write software code using appropriate software coding tools in specific programming languages

Transferable skills
D1. Use creativity to Solve problems.
Learning Outcomes Achievements
A1, A2, B1 and B2 are achieved through lectures and assessed by quizzes and examinations

A2, B2, C1, and D1 are achieved and assessed by homework and lab work

	Allocation of Marks

	Mark
	Assessment Instruments

	
	

	30
	Mid Exam

	30
	Homework and quizzes

	40
	Final examination: 40 marks

	100
	Total


Documentation and academic honesty 

· Documentation style (with illustrative examples)

- Practical works reports must be presented according to the style specified in the homework and practical work guide
· Protection by copyright

· Avoiding plagiarism
- Any stated plagiarism leads to an academic penalty
Course/module academic calendar   

	Week
	Basic and support material to be covered
	Homework & Exams

	1, 2, 3
	The Big Picture:
Data Structure definition, brief description for several Data Structures (List, Queue, Stack, Trees, Heap, Hash Table and Graphs ), Abstract Data Types, using OOP and Java for Data Structures, choosing the Right Data Structure, Time complexity. 

	Assignment 1

	4, 5
	Unordered List:

Unordered List case study, Unordered List Properties and operations, Unordered list implementation, a List Class, using List class, Linked List (Node, Insertion, Deletion and Access), Circular Linked List. 


	Assignment 2

Assignment 3

	6
	Ordered List:

Ordered List case study, Binary Search, OrderedList Class, Ordered List implementation OrderedList Class Exceptions.


	Assignment 4

	7
	Queue:

Queue case study, Queue Properties and operations, Queue implementation, Queue Class, Using Queue class.


	Assignment 5

	8, 9
	 Stack:
Stack case study, Stack Properties and operations, Stack implementation, Postfix Expression Evaluation using stack, Stack Class, using Stack Class.


	Mid Exam
Assignment 6

Assignment 7

	10
	Binary Tree and General Tree:

Tree Components, If-then-else tree, Expression tree,
 Recursive Definitions, Binary Tree Traversals, Binary Tree implementation, Binary Tree Class.

	Assignment 8

	11, 12
	Binary Search Tree :

Comparison Tree, Binary Search Tree Properties, Binary Search Tree Operations, Binary Search Tree implementation, Balancing, BinarySearchTree Class, Using BinarySearchTree Class (Treesort, Counting Keys). 


	Assignment 9

Assignment 10

	13
	Heap:
Heap as Priority Queue, Heap Properties, Max and Min Heaps, Heap Operations, Heap implementation, Heap Class, Priority Scheduling with Heap case study, Sorting with the Heap Class, 

	Assignment 11

Assignment 12



	14, 15
	Hash Table:

Motivation, Hashing, Collision Resolution, The java.util.HashMap Class, Hash Table implementation, Storage of Entries, Adding an Entry, Rehashing, Searching       
	Assignment 13

Assignment 14



	16
	Revision and Written Final Exam
	Final Exam


Expected workload


On average students need to spend 2 hours of study and preparation for each 50-minute lecture/tutorial.

Attendance policy

Absence from lectures and/or tutorials shall not exceed 15%. Students who exceed the 15% limit without a medical or emergency excuse acceptable to and approved by the Dean of the relevant college/faculty hall not be allowed to take the final examination and shall receive a mark of zero for the course. If the excuse is approved by the Dean, the student shall be considered to have withdrawn from the course.

Module references

Books

1- John Lewis, Joseph Chase, Java Software Structures: Designing and Using Data Structures, Addison-Wesley; 3 edition (February 23, 2009).
2- Maria Litvin, Gary Litvin, Java Methods: Object-Oriented Programming and Data Structures, Skylight Publishing; Second AP edition edition (December 15, 2010)
3- Frank M. Carrano, Data Structures and Abstractions with Java,  Prentice Hall; 3 edition (September 23, 2011). 
4- Data Structures Outside-In With Java, Sesh Venugopal, Prentice Hall, 2006.
5- Problem Solving with Data Structures: A Multimedia Approach, Mark Guzdial and Barbara Ericson, 2009. 
6- Data Structures &Problem Solving Using Java, mark allen weiss, fourth edition
Web resources

	http://ecourse.philadelphia.edu.jo/login/index.php 
// Abdalrahman Obidat

	http:// oodatastructures.jbub.com 
               // Textbook
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