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	[bookmark: table01]FACULTY Computer Science and Management / DEPARTMENT……………… 
SUBJECT CARD
Name in Polish Projektowanie Oprogramowania
Name in English Software Design
Main field of study (if applicable): Computer Science
Specialization (if applicable): ……………………..
Level and form of studies: 1st/ 2nd* level, full-time / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code INZ003561
Group of courses YES / NO*
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	30
	

	Number of hours of total student workload (CNPS)
	90
	
	
	90
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	3
	
	
	3
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	3
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,8
	
	
	1,8
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. A student defines properties of object-oriented programming paradigm.
2. A student lists and describes basic models of the software life cycle.
3. A student uses a high-level programming language to solve programming problems. He/she is able to implement a graphical user in the selected programming language and tool.



	SUBJECT OBJECTIVES
C1. Students are familiarized with tasks performed in basic processes of software life-cycle according to ISO/IEC 12207, good design practices (including design patterns) and are prepared for preparation of diploma thesis (documentation part).
C2. Students are familiarized with development of software design documents, practical usage of UML and supporting tools. 



\
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	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 A student identifies and describes basic elements of UML diagrams used for modeling and software specification
PEK_W02 A student lists, and classifies patterns at different level of granularity (architectural, design, good practices)
PEK_W03 A student lists typical tasks done within the software life cycle, and their artifacts

relating to skills:
PEK_U01A student uses UML for requirements specification and domain modeling 
PEK_U02 A student prepares graphical user interface 
PEK_U03 A student adapts basic architectural or design patterns to a problem 
PEK_U04 A student implements selected functional requirements of an application in a high level programming language and specifies functional tests 

relating to competences:
PEK_K01 A student is able to solve technical problems and to share the knowledge with team members
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	Form of classes – lecture
	Number of hours

	Lec 1
	Course description, course organization. Definition of basic concepts.
	2

	Lec 2
	Definition of stakeholders’ requirements. Techniques of requirements elicitation. Domain model and glossary. Process of system requirements analysis. Requirements classification. Requirements diagram.
	2

	Lec 3
	Process of system architecture design. Architectural perspectives. Component diagrams.
	2

	Lec 4
	Process of software requirements analysis. How to write effective use-cases. Templates of use-cases and user-stories. Key abstractions. Object life cycle description with the use of state machines (repetition).
	2

	Lec 5
	Graphical user interface. GUI design rules (e.g. for mobile applications).
	2

	Lec 6
	Process of software architecture design. Architectural patterns. Architecture design principles.
	2

	Lec 7
	Design of use-case realizations. Communication and sequence diagrams.
	2

	Lec 8
	Design patterns – application examples, and discussion.
	2

	Lec 9
	Database design. ORM tools. Architectural mechanisms.
	2

	Lec 10
	Principles of object-oriented design: GRASP, SOLID 

	2

	Lec 11
	Techniques of software design: Domain Driven Design, Test Driven Design
	2

	Lec 12
	Process of detailed design.  Process of software construction.
	2

	Lec 13
	Quality of artifacts. Software testing. Testing levels and testing techniques.
	2

	Lec 14
	Integration processes. Process of qualifying testing and system delivery.
	2

	Lec 15
	Repetition. Exam preparation.
	2

	
	Total hours
	30
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	Form of classes – laboratory
	Number of hours

	Pr1
	Introduction. Course description, course organization. 
	2

	Pr2
	System vision. Glossary.
	2

	Pr3
	Domain model and business rules definition.
	2

	Pr4
	Requirements specification.
	2

	Pr5
	Use-case diagram. 
	2

	Pr6
	Use-case specifications. Information model.
	2

	Pr7
	User interface prototype.
	2

	Pr8
	Software logical and physical architecture. 
	2

	Pr9
	Database design.
	2

	Pr10
	Implementation.
	2

	Pr11
	Implementation, cont.
	2

	Pr12
	Implementation, cont.
	2

	Pr13
	Unit tests for selected classes. Redocumentation of use-case realizations.
	2

	Pr14
	Test cases for functional tests. Quality evaluation. 
	2

	Pr15
	Course assessment. Students assessment.
	2

	
	Total hours
	30
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	TEACHING TOOLS USED

	N1. Informative lecture with elements of problem lecture, supported by multimedia presentations
N2. Examples of project documentation, prepared in accordance with shared document templates.
N3. Software for modeling, implementation and testing of software.
N4. E-learning system used for the publication of teaching materials, collection and assessment of students work.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1 – system conception
	PEK_U01
	Evaluation of internal and external consistency, completeness of prepared documents (1-st part: system vision, domain model, business rules) 
15% of final grade

	F2 – requirement specification
	PEK_U01. PEK_U02 
	Evaluation of internal consistency and external consistency, completeness of prepared documents (2-nd part: requirement specification, user interface prototype)
25% of final grade

	F3 – architectural design, detail design
	PEK_U03
	Evaluation of internal consistency and external consistency, completeness of prepared documents (3-nd part: software architecture, detail design)
30% of final grade

	F4 – implementation and tests
	PEK_U04
	Evaluation of internal consistency and external consistency, completeness of prepared documents (4-rd part: source code, tests cases)
30% of final grade

	P1 – final grade (lecture)
	PEK_W01, PEK_W02,
PEK_W03
	Examination - written test. The test is given a positive evaluation, if the student scores at least 50% of the maximum number of points.

	P2 – final grade (project)
	PEK_U01,…,
PEK_U04
	Final grade calculated on the base of F1-F4 according to formula:

< 40%  2.0
<40%, 50%)  3.0
<50%, 60%)  3.5
<60%, 70%)  4.0
<70%, 80%)  4.5
<80%, 90%)  5.0
>90%  5.5

or:
0,15 * F1 + 0,25 * F2 + 0,3 * F3 + 0,3 * F4 
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  I. Dubielewicz, B. Hnatkowska, Z. Huzar, L. Tuzinkiewicz. Metodyka QUAD, Sterowane jakością wytwarzanie aplikacji bazodanowych, Oficyna Wydawnicza PWR, 2010
[2]  K. Sacha, Inżynieria oprogramowania, PWN, Warszawa, 2010.
[3]  S. Wrycza, B. Marcinkowski, K. Wyrzykowski. Język UML 2.0 w modelowaniu systemów informatycznych. Helion 2006.
[4]  M. Śmiałek. Zrozumieć UML 2.0. Metody modelowania obiektowego. Helion 2005.
SECONDARY LITERATURE:
[1]  M. Fowler – UML w kropelce, LTP Oficyna Wydawnicza, 2005.
[2]  A. Shalloway, J. R. Trott – Projektowanie zorientowane obiektowo. Wzorce projektowe. Helion 2005.
[3]  Materials prepared by lecturer.


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Dr inż. Bogumiła Hnatkowska, Bogumila.Hnatkowska@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Team Engineering Project
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 
Computer Science
AND SPECIALIZATION ……………………………..
	[bookmark: table0E]Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 
	K1INF_W07
	C1
	Wy2, …, Wy4, Wy6, Wy7, Wy15
	N1, N4

	PEK_W02
	K1INF_W05
	C2
	Wy6, Wy8, Wy10 . Wy11
	N1, N2, N4

	PEK_W03
	K1INF_W07
	C1
	Wy2,..Wy7, Wy9, Wy12..Wy15
	N1, N4

	PEK_U01 
	K1INF_U03 
	C2
	Pr3, Pr4, Pr5, Pr6, Pr8
	N2, N3, N4

	PEK_U02
	K1INF_U03 
	C1
	Pr7
	N2, N3, N4

	PEK_U03
	K1INF_U03
	C1, C2
	Pr8, Pr13
	N3, N4

	PEK_U04
	K1INF_U04
	C1
	Pr10- Pr14
	N3, N4

	PEK_K01
	K1INF_K04
	-
	Pr2- Pr14
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** - enter symbols for main-field-of-study/specialization educational effects
*** - from table above

