SYLLABUS 

1. Information about the program
	1.1 Higher education institution
	 Politehnica University of Timişoara 

	1.2 Faculty
/ Department 

	Automation and Computers/ Computers and Information Technology

	1.3 Chair
	▬

	1.4 Field of study (name/code
)
	 Computers and Information Technology 

	1.5 Study cycle
	License  

	1.6 Study program (name/code/qualification)
	 Computers / engineer 


2. Information about the discipline
	2.1 Name of discipline/ formative category

	 Software System Design/DS 

	2.2 Coordinator (holder) of course activities
	Conf.dr.ing. Cristina Marinescu 

	2.3 Coordinator (holder) of applied activities

	 Drd.ing. Mario Riviș, Drd.ing. Andy Molin 

	2.4 Year of study

	3 
	2.5 Semester
	 5 
	2.6 Type of evaluation
	 E 
	2.7 Type of discipline

	Mandatory 


3. Total estimated time – hours / semester: direct teaching activities (fully assisted or partly assisted) and individual training activities (unassisted) 

	3.1 Number of fully assisted hours / week
	5   of which:
	3.2 course
	 2 
	3.3 seminar / laboratory / project
	0/2/1 

	3.1* Total number of fully assisted hours / semester
	 70   of which:
	3.2* course
	 28 
	3.3* seminar / laboratory / project
	 42 

	3.4 Number of hours partially assisted / week
	    of which:
	3.5 training 
	  
	3.6 hours for diploma project elaboration 
	 

	3.4* Total number of hours partially assisted / semester
	    of which:
	3.5* training
	  
	3.6* hours for diploma project elaboration
	 

	3.7 Number of hours of unassisted activities / week
	 3.5   of which:
	additional documentary hours in the library, on the specialized electronic platforms and on the field
	0.5 

	
	
	hours of individual study after manual, course support, bibliography and notes
	1.07 

	
	
	training seminars / laboratories, homework and papers, portfolios and essays
	2 

	3.7* Number of hours of unassisted activities / semester
	50   of which:
	additional documentary hours in the library, on the specialized electronic platforms and on the field
	7 

	
	
	hours of individual study after manual, course support, bibliography and notes
	15 

	
	
	training seminars / laboratories, homework and papers, portfolios and essays
	28 

	3.8 Total hours / week 

	  8.5  

	3.8* Total hours /semester
	 120  

	3.9 Number of credits
	 5 


4.
Prerequisites (where applicable)
	4.1 Curriculum
	· Computer Programming, Programming Techniques, Object-Oriented Programming, Fundamentals of Software Engineering 

	4.2 Competencies
	· Object-Oriented Programming, Functional Programming 


5.
Conditions (where applicable)
	5.1 of the course
	· room equipped with a video projector, laptop and whiteboard 

	5.2 to conduct practical activities
	· 15-18 computers where Java/TypeScript/Angular/NodeJS were installed, whiteboard, video projector 


6.
Specific competencies acquired through this discipline
	Specific competencies
	·  Object-oriented and Functional modeling  
· Using Java/TypeScript/Angular to write a small/medium software application

· Applying design principles/patterns to model software applications

· Capturing the design’s quality of a software application 

	Professional competencies ascribed to the specific competencies
	· [X] Operating with the scientific, engineering and IT fundamentals

·  [ ] Designing hardware, software and communication components

·  [X] Problem solving by using computer science and engineering tools

·  [X] Improving the performance of hardware, software and communication systems

·  [X] Designing, managing the life cycle, integrating and managing the integrity of hardware, software and communication systems

·  [ ] Designing intelligent systems 

	Transversal competencies ascribed to the specific competencies
	·  [X] CT1 Behaving honorably, responsibly and ethical, according to the law, to ensure problem solving

·  [ ] CT2 Identifying, describing and executing the processes of project management, by fulfilling various

roles within the team, and describing the results in the field of activity, in a clear and concise manner,

verbal and in writing, using the Romanian language and an international language

·  [X] CT3 Proving action and initiative spirit to get current with the knowledge at professional, economic and management level
· 


7.
Objectives of the discipline (based on the grid of specific competencies acquired - pct.6)
	7.1 The general objective of the discipline
	· The main objective of this lecture is to get acquainted with various design principles and patterns that ensures a good design for a software system. 

	7.2 Specific objectives
	·  Students will be able to design a software systems and capture its quality. 


8.
Content 

	8.1 Course
	Number of hours
	Teaching methods 


	 1. Introduction

1.1 Object-Oriented Programming: Basic Concepts

1.2 Main Characteristics of a Good Design  
	 2 
	 Presentations Accompanied by

Slides; Source Code Samples. 

The materials (slides, source code) will be available on Campus Virtual (Course Id = 1652)

Sometimes a Microsoft Teams group might be created, and students will be asked to enroll – on request we can organize 1 to 1 meetings using the platform. 

	 2. SOLID Design Principles – Part I

2.1 Single-Responsibility Principle

2.2 Open-closed Principle  
	 2 
	

	 2. SOLID Design Principles – Part II

2.3 Liskov Substitution Principle

2.4 Interface Segregation Principle  
	 2 
	

	 2. SOLID Design Principles – Part III

2.5 Dependency Inversion Principle

2.6 Exercises where Design Principles Should Be Used 
	 2 
	

	 3. Simplifying Classic Constructions

3.1 Maximize Code Clarity

3.2 Simplify Loops  
	 2 
	

	 4. A Brief Introduction to JavaScript/TypeScript Main Constructs  
	 2 
	

	 5. A Brief Introduction to Angular with an Ongoing Example 

5.1 Setup an Angular app using Angular CLI

5.2 Angular Components

5.2.1 Registering an Angular Component

5.2.2 Using the Created Component

5.2.3 Adding Styles to the Component

5.3 Data Binding 
	 4 
	

	 6. Design Patterns

6.1 Introduction

6.2 Types of design patterns  
	 2 
	

	 7. Creational Design Patterns 

7.1 Factory Method

7.2 Abstract Factory

7.3 Prototype

7.4 Singleton 
	 2 
	

	 8. Structural Design Patterns 
8.1 Composite

8.2 Decorator 
	 2 
	

	 9. Behavioral Design Patterns 
9.1 Template Method
9.2 Strategy

9.3 State
9.4 Command

9.5 Visitor

9.6 Observer 
	 3 
	

	 10. Capturing the Quality of a Software System

10.1 Lehman’s Laws of Software Evolution

10.2 Software Metrics – Are They enough?  
	 1 
	

	 11. Mining Software Repositories – Techniques and Tools 
11.1 Techniques Applied on a Single Version of a System

11.2 Techniques Capturing the Evolution of a System 
	 2 
	

	
	
	

	Bibliography 
   1. Petru Florin Mihancea, Cristina Marinescu, Programare Java. Mecanisme Avansate, "Politehnica" University of Timisoara Press, ISBN 978-606-554-285-3, 2011
2. Robert Martin et al, Clean code: A handbook of agile software craftsmanship, Prentice Hall, 2008
3. Urma Raoul et al, Modern Java in Action: Lambdas, streams, functional and reactive programming, Manning, 2018

4. Freeman E, Head First Design Patterns: Building Extensible and Maintainable Object-Oriented Systems, O’Reilly Media, 2020  


	8.2 Applied activities 

	Number of hours
	Teaching methods

	 L1 – Refactorings & Streams. Evaluation 
	 6 
	 Each laboratory topic named L1/L2/L3 will be the subject of at least an exercise or a problem. The students will have to solve each exercise/problem. 
There will be three tests for which they will receive grades

during the semester (the first test covers L1, the second test covers L2, etc). The project (P) will be presented at the end of the semester and a grade will be given considering the functionality of the project, as well as its quality.  Sometimes a Microsoft Teams group might be used.

	 L2 – SOLID Design Principles. Evaluation 
	 14 
	

	 L3 – Design Patterns – Creational, Structural and Behavioral. Evaluation 
	 8 
	

	 P – Implement a project (backend + fronted) using the presented technologies. Functional constructs should be used as well. The students will be divided in teams of 2 or 3 students and each team will have to develop a project that meets some given minimal requirements. Evaluation 
	 14 
	

	  
	  
	  

	  
	  
	  

	  
	  
	  

	  
	  
	  

	  
	  
	  

	Bibliography 
    same as Bibliography 13 


9.
Corroboration of the content of the discipline with the expectations of the main representatives of the epistemic community, professional associations and employers in the field afferent to the program
	·  Currently there are many companies that develop software systems using the introduced technologies and, consequently, their usages is wide spread.

· Maintenance is very expensive and using suitable design principles and patterns helps in order to reduce its cost.  


10. Evaluation
	Type of activity
	10.1 Evaluation criteria 

	10.2 Evaluation methods
	10.3 Share of the final grade

	10.4 Course
	 Answering various questions related to the presented subjects.   
	 Written exam. / Online quiz. 
	 50% 

	10.5 Applied activities
	S:      
	  
	  

	
	L:   Solving different exercises/problems involving the usages of the presented streams, design principles and patterns.  
	 Aritmetic average between the three grades received during the evaluation weeks. The average should be greater than 5. 
	 30% 

	
	P
:    Implementing a set of related requirements.  
	 Demo the implemented features, accompanied by uploading the source code and the user manual of the project. The demo is not mandatory. 
	 20% 

	
	Pr:          
	  
	  

	10.6 Minimum performance standard (minimum amount of knowledge necessary to pass the discipline and the way in which this knowledge is verified 
)

	· Understanding and using the refactorings/design principles and patterns presented during the lectures. The knowledge is verified during the two tests and during the exam. 


	Date of completion
	Course coordinator
(signature)
	Coordinator of applied activities
(signature)

	 25.09.2024 
	…………………….………
	…………………….………

	Head of Department
(signature)
	Date of approval in the Faculty Council 

	Dean

(signature)

	…………………….………
	   
	…………………….………


� The form corresponds to the Discipline File promoted by OMECTS 5703 / 18.12.2011 and to the requirements of the ARACIS Specific Standards valid from 01.10.2017. 


� The name of the faculty which manages the educational curriculum to which the discipline belongs


� The name of the department entrusted with the discipline, and to which the course coordinator/holder belongs.


� The code provided in HG no.140 / 16.03.2017 or similar HGs updated annually shall be entered.


� Discipline falls under the educational curriculum in one of the following formative disciplines: Basic Discipline (DF), Domain Discipline (DD), Specialist Discipline (DS) or Complementary Discipline (DC).


� Application activities refer to: seminar (S) / laboratory (L) / project (P) / practice/training (Pr).


� Year of studies in which the discipline is provided in the curriculum.


� Discipline may have one of the following regimes: imposed discipline (DI), optional discipline (DO) or optional discipline (Df).


� The number of hours in the headings 3.1 *, 3.2 *, ..., 3.8 * is obtained by multiplying by 14 (weeks) the number of hours in headings 3.1, 3.2, ..., 3.8. The information in sections 3.1, 3.4 and 3.7 is the verification keys used by ARACIS as: (3.1) + (3.4) ( 28 hours / wk. and (3.8) ( 40 hours / wk.


� The total number of hours / week is obtained by summing up the number of hours in points 3.1, 3.4 and 3.7.


� It details all the didactic activities foreseen in the curriculum (lectures and seminar themes, the list of laboratory works, the content of the stages of project preparation, the theme of each practice stage). The titles of the laboratory work carried out on the stands shall be accompanied by the notation "(*)".


� Presentation of the teaching methods will include the use of new technologies (e-mail, personalized web page, electronic resources etc.).


� At least one title must belong to the discipline team and at least one title should refer to a reference work for discipline, national and international circulation, existing in the UPT library.


� Types of application activities are those specified in footnote 5. If the discipline contains several types of applicative activities then they are sequentially in the lines of the table below. The type of activity will be in a distinct line as: "Seminar:", "Laboratory:", "Project:" and / or "Practice/training".


� At least one title must belong to the discipline team.


� Syllabus must contain the procedure for assessing the discipline, specifying the criteria, methods and forms of assessment, as well as specifying the weightings assigned to them in the final grade. The evaluation criteria shall be formulated separately for each activity foreseen in the curriculum (course, seminar, laboratory, project). They will also refer to the forms of verification (homework, papers, etc.)


� In the case where the project is not a distinct discipline, this section also specifies how the outcome of the project evaluation makes the admission of the student conditional on the final assessment within the discipline.


� It will not explain how the promotion mark is awarded.


� The endorsement is preceded by the discussion of the board's view of the study program on the discipline record.






