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DALYKO (MODULIO) APRASAS

Modulio pavadinimas Kodas

Objektinis programavimas C++

Anotacija

Kursas apima objektinio programavimo kertines koncepcijas bei principus, skatinan¢ius abstrakcijomis paremta mastyma bei
i§ informacijos slépimo principo iSplaukiancig programinio kodo kokybe, salygojancia jo skaitomuma, lengvesnj palaikyma
bei atsparuma pokyc¢iams. Kurse susipazjstama su jvairiais jrankiais bei technologijomis, taip pat nagrinéjami objektiskai
orientuoto projektavimo Sablonai, leidziantys gauti standartinius sprendimus tipinéms probleminéms situacijoms. Kursas
skirtas turintiems programavimo pagrindus ir yra laikomas nuosekliu procediirinio programavimo pagrindy kurso tesiniu.

Déstytoja(s) Padalinys
Koordinuojanti(s): Irmantas Radavi¢ius Informatikos katedra
Kiti: Viktoras Golubevas Matematikos ir informatikos fakultetas

Vilniaus Universitetas

Studijy pakopa Dalyko tipas
Pirmoji Pasirenkamasis, individualios studijos
Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba
Auditoriné 2 semestras Lietuviy, angly

Reikalavimai studijuojanciam(-ai)

ISankstiniai reikalavimai: Procediirinis programavimas | Gretutiniai reikalavimai: néra
Modulio apimtis kreditais | Visas studento darbo kriivis Kontaktinio darbo SavarankiSko darbo
valandos valandos
5 134 66 68

Modulio tikslas: studijy programos ugdomos kompetencijos

Sio kurso paskirtis:
e  Supazindinti su C++ programavimo kalba, STL ir kitomis C++ bibliotekomis
e Supazindinti su objektinio ir apibendrinto programavimo paradigmomis
e Supazindinti su objektiskai orientuotos analizés bei projektavimo pagrindais, naudojant UML kalba
Bendrosios kompetencijos:
e Bendravimas ir bendradarbiavimas (BK1).
o  Gebés savarankiSkai efektyviai organizuoti savo darbg (BK1.3).
e Nuolatinis mokymasis (BK2).
o Suvoks mokymosi visg gyvenimg batinybe ir jsitrauks j tai (BK2.1).
o  Gebés savarankiSkai jsisavinti naujas Zinias, metodus ir jrankius bei taikyti juos praktikoje (BK2.3).
e Socialinis atsakingumas (BK3).
o Supras eting ir profesing atsakomybe (BK3.1).
Dalykinés kompetencijos:
e  Konceptualiy pagrindy zinios ir geb¢jimai (DK4).
o  Gebeés taikyti matematikos pagrindy, mokslo, inZinerijos, kompiuteriy mokslo teorines Zinias ir
algoritminius principus programy sistemy kiirime (DK4.2)
o Gebés abstrakciai mastyti, naudoti formalius apraSymo metodus, jrodinéti jy teisinguma, formalizuoti ir
specifikuoti realaus pasaulio problemas (DK4.3)
e  Technologinés, metodinés zinios ir gebéjimai, profesinis kompetentingumas (DK6).
o Gebés panaudoti esamg kompiuteriy techning ir programing jranga, identifikuoti, perprasti ir taikyti
perspektyvias technologijas (DK6.3).




o  Zinos projekty valdymo, kokybés uztikrinimo ir proceso gerinimo praktinius principus ir gebés juos taikyti

(DK6.6)

Modulio studijy siekiniai

Studijy metodai

Vertinimo metodai

Studentai gebés:

e  gebés taikyti objektiskai-orientuoto programavimo

technikas realaus pasaulio situacijoms modeliuoti
e  gebés suprasti, modifikuoti bei rasyti programinj

Paskaitos

Laboratoriniai darbai

Projektai (individualis ir
grupiniai)

koda C++ kalba Savarankiskas darbas Egzaminas (rastu)
e  gebés kurti, testuoti, dokumentuoti C++
programas
Kontaktinio darbo valandos SavarankiSky studijy
laikas ir uZduotys
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Kurso apzvalga. [vadas. Objektinis 2 2 4 4
programavimas. Objektinio programavimo kalbos.
C++ kalbos istorija. C++ kaip ,,geresnis C*.
Klasés ir objektai. Laukai ir metodai. Prieigos 2 2 4 4
kontrolé. Objekto gyvavimo ciklas.
Konstruktoriai ir destruktoriai.
Statiniai klasiy elementai
Daugiafailés programos. Vardy erdvés. Antrastés 2 2 4 4
failai. Klaidy paieska ir taisymas. Vienety testai.
Tarpiniai iSvedimai. Klaidy apdorojimas.
Tvirtinimai. ISimtinés situacijos.
Metodai, metody perkrovimas. Konstantos, 2 2 4 4
konstantiniai laukai ir metodai. Parametry
perdavimas. Rodyklés ir sinonimai. Operatoriy
perkrovimas. Draugiskos klasés ir funkcijos.
Kompozicija. Kompozicijos risys. Objekty 2 2 4 4
pavirSutinis ir gilus kopijavimas. Vidinés klasés. .
Masyvai. Standartiniai konteineriai. SSE;?;?:;(SISkaS
Objektiskai orientuota analiz¢ ir projektavimas. 2 2 4 4 Projektai
UML kalba. UML panaudojimo atvejy, veiklos, (individualdis ir
klasiy, seky diagramos. grupiniai)
Apibendrintas programavimas. 2 2 4 4
Funkcijy ir klasiy Sablonai.
STL konteineriai. STL iteratoriai. 2 2 4 4
STL funkciniai objektai. STL algoritmai. 2 2 4 4
Paveldéjimas. Metody perra§ymas. Virtualts 2 2 4 4
metodai. Polimorfizmas. Tipy konversija.
Paveldéjimo budai. Matomumo specifikatoriai. 2 2 4 4
Paveld¢jimo tipai. ,,Deimanto problema*.
Virtualus paveldéjimas.
Abstrakcios klasés. Projektavimo Sablonai. 2 2 4 4
Objekty kiirimas ir kopijavimas. 2 2 4 4
Projektavimo Sablonai.
ObjektiSkai orientuota analizé ir projektavimas. 2 2 4 4
Projektavimo Sablonai.
Resursy valdymas. ISimtys ir saugus kodas. 2 2 4 4




Pasirengimas egzaminui. 2 2 4 8

Egzaminas (rastu). 2

IS viso: 32 32 66 68

Vertinimo Svoris | Atsiskaitymo laikas Vertinimo kriterijai

strategija (proc.)

Projektai 60 Per semestra kurso Per semestra rengiami du projektai, kuriy kiekvienas
(individualis ir dalyviams pateikiamos atsiskaitomas trimis etapais. Atitinkamai, viso atsiskaitomos
grupiniai) uzduotys, kurios Sesios uzduotys, kuriy kiekviena turi tokj pat svorj (10%).

atsiskaitomos pagal
semestro pradzioje paskelbta
tvarka

Pirmas projektas yra individuali programiné uzduotis sukurti
pasirinktos dalykinés srities klasiy paketa (vertinama trimis
etapais, atsizvelgiant j kiekvieno i§ etapy pateikimo terming
bei atitikimg reikalavimams). Antras projektas gali biiti
komandinis (jei taip — vertinamas ir kiekvieno komandos
nario indélis j projekta), galutiniame etape pateikiama
sukurta taikomoji programa, paremta objektiskai orientuoto
programavimo, analizés bei projektavimo principais. Norint
laikyti egzaming, privaloma atsiskaityti bent tris uzduotis
(gaunant teigiamg jvertinimg kiekvienai i$ jy). Déstytojo
nuozitira gali buiti skiriama iki 1 papildomo balo, skirto
jvertinti i$skirtines studenty pastangas bei gebéjimus.

Egzaminas (rastu) | 40

Egzaminas laikomas
sesijos metu

Egzamino metu kurso dalyviai sprendzia jvairaus tipo ir
sudétingumo uzduotis. Egzaming sudaro dvi dalys: testas (jo
metu dalyviai sprendzia uzduotis, atsakinédami | jvairaus
tipo klausimus) bei kodo ra§ymas (jam pasibaigus dalyviai
turi pateikti programinj koda, atitinkantj jam keliamus
reikalavimus).

Eksternu Dalykas gali buti kartojamas eksternu, jeigu pries tai buvo dalyvauta jame pilna apimtimi, ir
studijuojantj tenkina anksciau surinktas tasky skai¢ius, kuris tokiu atveju uzskaitomas ir
kartojamas tik egzaminas. Eksternu dalyka kartojantis studentas privalo apie tai informuoti
déstytoja semestro pradzioje, ir gauti rastiSskg patvirtinimg, kuriame nurodomas jskaitomas
tasky skaicius. Jeigu studijuojantis nesurinko minimalaus $iame apra$e jvardinto tasky
skaiCiaus, arba surinktas tasky skaiius netenkina, dalyko Kartoti eksternu negalima.

Autorius Metai | Pavadinimas Leid. Vieta

Privaloma literatiira

Bjarne Stroustrup 2013 The C++ Programming 4thed. | Addison-Wesley

Language

Paul J. Deitel, 2016 C++ How to Program 10th Pearson

Harvey M. Deitel ed.

Papildoma literatiira

Bruce Eckel 2000 Thinking in C++ 2nd ed. | https://archive.org/details/TlI

CPP2ndEdVolOne
Bruce Eckel 2003 Thinking in C++, Volume Isted. | https://archive.org/details/TI
Two: Practical Programming CPP2ndEdVolTwo

Erich Gamma, Richard 1994 Design Patterns: Elements of Isted. | Addison-Wesley

Helm, Ralph Johnson, Reusable Object-Oriented

John Vlissides Software



https://archive.org/details/TICPP2ndEdVolOne
https://archive.org/details/TICPP2ndEdVolOne
https://archive.org/details/TICPP2ndEdVolTwo
https://archive.org/details/TICPP2ndEdVolTwo

31579
5 S
g %
g 2
2 Wy S
K e
SITAS A\

COURSE UNIT DESCRIPTION

Course unit title Course unit code

Object-Oriented Programming in C++

Annotation

The course covers essential programming concepts and principles that encourage abstraction-based thinking and implements
the principle of information hiding, thus facilitating code quality, readability, ease of maintenance and ease of change. During
the course, student learns various tools and technologies, and studies object-oriented design patterns that allow to construct
standard solutions to typical problems. To take the course, students are expected to already have the fundamentals of
programming — the course can be viewed as a natural extension of a course on Procedural Programming Fundamentals taught
in previous semester.

Lecturer(s) Department where the course unit is delivered

Coordinator: Irmantas Radavi¢ius Faculty of Mathematics and Informatics
Other lecturers: Viktoras Golubevas Vilnius University

Cycle Type of the course unit

First Optional, individual studies

Mode of delivery Semester or period when the course unit Language of instruction
is delivered
Mixed 2nd semester Lithuanian, English

Prerequisites

Prerequisites: Procedural programming Other requirements: none
Number of credits allocated Workload of the Contact hours Individual work
student
5 134 66 68

Purpose of the course unit: program competences to be developed

The purpose of the course unit:
e To familiarize oneself with the C++ programming language, STL and other C++ libraries
e To familiarize oneself with object-oriented and generic programming paradigms
e To ground oneself in fundamentals of object-oriented analysis and design, and learn basics of UML language
Generic competences:
e will be able to organise their own work independently (GK 1.3)
e will recognize of the need for, and engage in life-long learning (GK 2.1)
e will be able to independently acquire new knowledge, methods and tools and apply them in practice. (GK 2.3)
e will understand professional and ethical responsibility (GK 3.1)
Specific competences:
e will be able to apply mathematical foundations, knowledge of science and engineering, computer science theory, and
algorithmic principles in software systems development (SK 4.2)
e will be able to reason at abstract level, to use formal notation, to prove the correctness, and to apply formalisation and
specification for real-world problems (SK 4.3)
o will be able to use existing hardware, software and application systems, to identify, understand and apply the promising
technologies (SK 6.3)

o will be aware of project management, quality assurance, and process improvement practices and develop abilities to
apply them (SK 6.6.)




Learning outcomes of the course unit:
students will be able to

Teaching and learning
methods

Assessment methods

apply object-oriented techniques to model real world
situations

understand, modify and create source code in C++
programming language

create, test, and document C++ applications

Lectures
Assignments
Individual work

Projects
(individually and in groups)
Exam (written)

Contact hours

Individual work: time and
assignments

Course content: breakdown of the topics ;—;3 - é
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Course overview. Introduction. Object-oriented 2 2 4 4
programming. Object-oriented programming
languages. C++ history. C++ as a “better C”.
Classes and Objects. Fields and Methods. Access 2 2 4 4
control. Object lifecycle. Constructors and
Destructors. Static elements.
Multiple file applications. Namespaces. Header 2 2 4 4
files. Error correction and prevention. Unit tests.
Intermediate output. Error handling. Assertions.
Exception handling.
Methods, Method overloading. Constants, Constant | 2 2 4 4
fields and methods. Parameter passing. Pointers
and References. Operator overloading. Friend
classes and functions.
Composition. Types of composition. Object 2 2 4 4
shallow and deep copy. Inner classes. Arrays.
Standard containers.
Object-oriented analysis and design. UML 2 2 4 4 Individual reading
language. UML use case, activity, class, and Projects
sequence diagrams. (individually and in
Generic programming. Function and class 2 2 4 4 groups)
templates.
STL containers. STL iterators. 2 2 4 4
STL functional objects. STL algorithms. 2 2 4 4
Inheritance. Method overriding. Virtual methods. 2 2 4 4
Polymorphism. Typecasting.
Types of inheritance. Access control. “Diamond 2 2 4 4
problem”. Virtual inheritance.
Abstract classes and related design patterns. 2 2 4 4
Object creation and copying, and related design 2 2 4 4
patterns.
Revisiting object-oriented analysis and design, 2 2 4 4
remaining important design patterns.
Resource management. Exception handling and 2 2 4 4
safety.
Preparation for the exam. 2 2 4 8
Exam (written). 2
Total: 32 32 66 68




Assessment Weight, | Deadline Assessment criteria

strategy perc.

Projects 60 During the  semester | During the semester student is expected to participate in two
(individually and students get assignments | projects, each of which is assessed in three stages.

in groups) that must be submitted | Accordingly, the total number of assignments is 6 (six), and

following  the  order
announced in the beginning
of the semester

each of them has an equal weight (10%). First project is an
individual programming assignment, to create a package of
classes to model a specific real-world situation (assessed in
three stages, based on adhering to the deadlines and
requirements for each stage). Second project can be a team
project (in that case, the assessment considers the degree of
the contribution for each member), for the final stage
students must submit an application, built according to the
principles of object-oriented programming, analysis, and
design. To be allowed to take an exam, students must submit
(and successfully pass) at least 3 (three) assignments. The
lecturer can give up to 1 bonus extra point, based on the
effort and results demonstrated by the student.

Exam (written) 40

June

During the exam, students solve problems of various types
and difficulty. Exam consists of two parts: the test (students
answer questions of various types) and writing the code
(students must submit a working code satisfying the
requirements provided).

Extern The student can repeat the course externally, if before they have participated fully and they
accept the previously collected number of points. In this case, the points get accounted for
and the student only repeats the exam. The student who is taking the course unit externally
must inform the lecturer in the beginning of the semester and get the written consent with
the above-mentioned number of points confirmed. If the student has not collected the
minimal humber of points required to pass, or the number of points collected does not suit
the student, the subject cannot be repeated externally.

Author Publi | Title Numbe | Publisher or URL
shing ror
year volume

Required reading

Bjarne Stroustrup 2013 | The C++ Programming 4thed. | Addison-Wesley

Language

Paul J. Deitel, 2016 | C++ How to Program 10th Pearson

Harvey M. Deitel ed.

Recommended reading

Bruce Eckel 2000 | Thinking in C++ 2nd ed. | https://archive.org/details/TlI

CPP2ndEdVolOne
Bruce Eckel 2003 | Thinking in C++, Volume Ist ed. https://archive.org/details/TI
Two: Practical Programming CPP2ndEdVolTwo

Erich Gamma, Richard 1994 | Design Patterns: Elements of Isted. | Addison-Wesley

Helm, Ralph Johnson, Reusable Object-Oriented

John Vlissides Software



https://archive.org/details/TICPP2ndEdVolOne
https://archive.org/details/TICPP2ndEdVolOne
https://archive.org/details/TICPP2ndEdVolTwo
https://archive.org/details/TICPP2ndEdVolTwo

