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	[bookmark: table01]FACULTY: Informatics and Management 
SUBJECT CARD
Name in Polish: Techniki efektywnego programowania 
Name in English: Effective programming techniques
Main field of study (if applicable): Informatics
Specialization (if applicable): 
Level and form of studies: 1st/ 2nd* level, full-time / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code …………….
Group of courses YES / NO*
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	30
	
	

	Number of hours of total student workload (CNPS)
	60
	
	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
	X
	
	
	
	

	Number of ECTS points
	2
	
	3
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,2
	
	1,8
	
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Basic programming skills
2. Basic knowledge about data structures and algorithms
3. Basic objective programming skill



\
	[bookmark: table04]SUBJECT OBJECTIVES
C1 Gaining knowledge of the objective programming paradigm in languages with manual memory management
C2 Gaining knowledge of the advanced mechanisms in object-oriented programming
C3 Gaining knowledge of the memory management
C4 Gaining knowledge of the practical usage of pointers
C5 Gaining knowledge of the techniques allowing obtaining high quality of source code 
C6 Acquiring the skill of program implementation with manual memory management.
C7 Acquiring the skill of using advanced mechanisms in object-oriented programming 
C8 Acquiring the skill of manual memory allocation management
C9 Acquiring the skill of memory addressing and practical use of pointers
C10 Acquiring the skill of high-culture source code creation
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	SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_W01  Student knows mechanisms of object-oriented programming in languages requiring manual memory allocation.
PEK_W02  Student knows the mechanisms of memory allocation
PEK_W03  Student knows advanced mechanisms of object-oriented programming
PEK_W04  Student knows the memory allocation techniques and practical use of pointers
PEK_W05  Student knows the techniques allowing obtaining high source code quality

Relating to skills:
PEK_U01 Student can effectively implement programs consistent with object-oriented programming paradigm in languages requiring manual memory management
PEK_U02 Student can effectively manage the memory allocation
PEK_U03 Student can effectively use advanced object-oriented programming mechanisms
PEK_U04 Student can address the memory and use pointers in practice 
PEK_U05 Student can create high-culture source code 
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	PROGRAMME CONTENT

	Form of classes - lecture
	Number 
of hours

	Lec 1
	Object-oriented programming. The introduction to C++, differences and advantages from using languages allowing for manual memory management.
	2

	Lec 2
	Allocation and deallocation – basic, pointers, tables.
	2

	Lec 3
	Contructors, destructors, and memory management. 
	2

	Lec 4
	Operator overloading, and memory management.
	2

	Lec 5
	Advanced object-orinted programming mechanisms. Polymorphism in C++, templates.
	2

	Lec 6
	Coding conventions, good and bad programmistic practices in object-oriented programming.
	2

	Lec 7
	Advanced mechanisms in obejct-oriented programming – C++11 and C++14 stndards.
	2

	Lec 8
	Final test
		1

	
	Total hours
	15
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	Form of classes - laboratory
	Number of hours

	La1
	Getting know with the teaching program, way of programs evaluation, health and safety training. Getting know the developer environment.
	2

	La2
	Objects, allocation, dealocation and pointer. The introductory exercise.
	2

	La3
	Objects, allocation, dealocation and pointer. The extended program with modification.
	2

	La4
	Static and dynamic memory allocation – constructors, destructors. The introductory exercise.
	2

	La5
	Static and dynamic memory allocation – constructors, destructors. The extended program with modification.
	2

	La6
	Advanced object-oriented programming. The use of objects, overloaded operators and pointers to graph processing. The introductory exercise.
	2

	La7
	Advanced object-oriented programming. The use of objects, overloaded operators and pointers to graph processing. The extended program with modification.
	2

	La8
	Advanced object-oriented programming. The use of templates to graph processing.
	2

	La9
	Implementation of program frequently allocating/deallocating the memory. The introductory exercise.
	2

	La10
	Implementation of program frequently allocating/deallocating the memory. The extended program with modification.
	2

	La11
	Advanced object-oriented programming. The use of C++11 and C++14 standards in program requiring frequent memory allocation and deallocation. The introductory exercise.
	2

	La12
	Advanced object-oriented programming. The use of C++11 and C++14 standards in program requiring frequent memory allocation and deallocation. The extended program with modification.
	2

	La13
	Program optimization – searching and removing the bottlenecks. The introductory exercise.
	2

	La14
	Program optimization – searching and removing the bottlenecks. The extended program with modification.
	2

	La15
	The use of object-oriented mechanisms and manual memory management for program implementation considering the chosen topic.
	1

	
	Total hours
	30


[bookmark: table08]
[bookmark: table09]
[bookmark: table0B]
	TEACHING TOOLS USED

	N1. Lecturer's presentation at a blackboard, supported by a multimedia presentation using a laptop and a projector.
N2. MSVC programming environment
N3. STL library
N4. C++11 and C++14 libraries


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

	F1 (lecture)



	PEK_W01
PEK_W02
PEK_W03
PEK_W04
PEK_W05
	Test during a lecture, short written tests, the results of object-programming contest

	F2 (laboratory)

	PEK_U01
PEK_U02
PEK_U03
PEK_U04
PEK_U05
	Evaluation of programs implemented by students, evaluation of source code quality, program implementation during the laboratory (online programming), the results of object-programming contest.

	P – final grade from lecture is determined by the results of final test, and short tests with a given proportions: 25% * short tests + 75% final test. Final grade from laboratory is determined by the points gained on the laboratories during the semester.
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Jerzy Grębosz „Symfonia C++”, Wydawnictwo Edition, 2000.
[2]  Jerzy Kisielewicz „Programowanie obiektowe w C++”, Oficyna Wydawnicza PWr, 2005.
[3]  Scott Meyers „Effective modern C++”, O’Reilly Media, 2014.
[4]  B. Stroustrup, The C++ Programming language, Addison-Wesley Pub. 1993
[5]  H.M. Deitel, P.J. Deitel, C++ How to program, Prentice Hall 2003
[6]  B. Eckel, Thinking in C++, Pearson Education 2000.
SECONDARY LITERATURE:
[1]  Lippman S., Model Obiektu w C++, WNT, 1999
[2]  Statsiewicz A., C++11. Nowy standard. Ćwiczenia, Helion, 2012


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

	Michał Przewoźniczek,  michal.przewozniczek@pwr.edu.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Information Systems Modeling and Analysis 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Informatics 
AND SPECIALIZATION 
Computer Engineering 
	[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 (knowledge)
	K1INF_W04
	C1
	Lec1- Lec7
	N1

	PEK_W02
	K1INF_W04
	C2
	Lec1- Lec7
	N1

	PEK_W03
	K1INF_W04
	C3
	Lec3- Lec5, Lec7
	N1

	PEK_W04
	K1INF_W04
	C4
	Lec1- Lec7
	N1

	PEK_W05
	K1INF_W04
	C5
	Lec1- Lec7
	N1

	PEK_U01 (skills)
	K1INF_U01
	C6
	La1-La15
	N2-N4

	PEK_U02
	K1INF_U01
	C7
	La1-La15
	N2-N4

	PEK_U03
	K1INF_U01
	C8
	La4-La15
	N2-N4

	PEK_U04
	K1INF_U01
	C9
	La1-La15
	N2-N4

	PEK_U05
	K1INF_U01
	C10
	La1-La15
	N2-N4


[bookmark: _GoBack]** - enter symbols for main-field-of-study/specialization educational effects
*** - from the table above

