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Introduction to Object Oriented Programming
89-111

Course type: lecture+recitation 210N + NIRXIN (01PN AI0
Extent: 3+2 hours per week 2+3 Niviaw NIvY 9pa
Website: https://lemida.biu.ac.il :DDI'NA VPN NN
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The course will be taught in Hebrew or English, depending on the lecturer’s decision.
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Outcomes: Fundamentals of programming and design of object-oriented
code. Practicing the Java programming language.
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The course will introduce the following topics, not necessarily in this order:
Administration, introduction to .D'NXY NNAIN NI2ANY? NATPN ,NI7NN 1
object oriented programming (OOP). M9 NNIV? IR ,C NRIVY? nix'
Java vs. C and python

Recitation: introduction to the work NN NTIAVN N2A0 OV NN2WN 200N

environment and exercise n'700n
submission

Classes and objects, constructors, N'290 '019'D ,0'NIA ,D'MXVI NIP7NN 2
reference types and the memory in N'ANI9 NINIA ,NIR'AL [N2TY NAMNI

java, public/private access modifiers, NoNYN ,0"LLO NITYI NITINA ,N'LYAI

static methods and fields, scoping-I

overloading and scoping

Recitation: writing a class, useful DY N2 ,NP7NN NAmMA 20N
java types D"'WIN'Y D'0I9'D
Code testing, test-driven TIV ,NIP'TA NN N3N, TR NIprTa 3
development (TDD), packages and NI7'aN ,0mMxY NN T NINAAIT

documentation TIp TVl



https://lemida.biu.ac.il/

Recitation: introduction to Exception
handling, code testing tools
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Interfaces, polymorphism,
polymorphic types, contracts and
invariants

Recitation: writing and using
interfaces
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Programming principles:
encapsulation, abstraction,
delegation, java generics,
introduction to java collections

Recitation: encapsulation examples,
Factory design pattern, refactoring
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refactoring

Type hierarchy. UML diagram
representation, extending interfaces,
extending classes, abstract types,
overriding methods

Recitation: inheritance, abstract,
overriding, @Override, Object base
class

D'WIN MTUA AIXY .D0I9'D NI
,NIPYNN Nanin ,0pwnn nann ,UML
.D'WIN'M NONT,D'DYAIN D'OIAD

,N0MT,NLYAN ,NYIIN 2V NN 200N
Object 0'0an Np2nn ,Override@

I/O and exceptions. File system,
reading bytes, text and encoding,
streams, nio and buffering.
Exception hierarchy in java,
checked/unchecked, principles of
throwing and handling exceptions.

Recitation: serial versus random
access, synchronous and
asynchronous |0. Handling different
types of errors.
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Object serialization including the
java-provided solution and building
an independent solution, linked data
types, schema. Network and Sockets

Recitation: sending objects over the
network / communication between
processes

NN [NN9N 2712 DMXY ¥ NNT'O
D'22N ,'NAXY NN NI NN
Sockets ,nwN ;TIVI NNJD ,DNWIN

mMiwpn \ Ne1a 0mxy NNHYY 200N
D'nn 1




Design patterns. Template method,
observer, abstract factory, SOLID and
GRASP principles, classification of
OOP design patterns

Recitation: More design patterns
(Composite), more on 10,
comparator, comparable, regexps

Template Method, .2Ix'v niran
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1992 211'0 (GRASP, SOLID) 0'%%2 aIx'y
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|0, comparator, Jwnn (composite)
comparable, regexps

Inheritance issues: Decorator design
pattern, Builder design patter, Liskov
substitution principle, tight type
coupling in inheritance, writing
generic types, nested classes

Recitation: nested classes, iterators
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Immutable types. Writing immutable
types, producer queries, builders,
copying and deep cloning.

Recitation: copying methods,
prototype design pattern
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Advanced inheritance topics (static
versus dynamic type), dyniamic
dispatch and static binding,
overloading, constructors and object
initialization, equals and hashcode

Recitation: Enums, overriding
rehearsal
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OOP in python. Basic syntax,
multiple inheritance, dynamic
inheritance, properties, abstract
classes, enforcement by
programmers versus compiler
enforcement, class methods

Recitation: python operators and
iterators, rehearsal.
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Requirements:
Prerequisites: course 89-110
Assignments and other duties: final exam + programming exercises

Grade: 80% final exam, 20% assignments. A passing grade in both is

required to pass the course.
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Bibliorgaphy:
Recommended reading:

The Java™ Tutorials https://docs.oracle.com/javase/tutorial/,

Specifically https://docs.oracle.com/javase/tutorial/java/index.html

Design Patterns: Elements of Reusable Object-Oriented Software
by Erich Gamma, John Vlissides, Ralph Johnson, and Richard Helm

Java in a Nutshell: A Desktop Quick Reference
by Ben Evans and David Flanagan, 2018.

Building Java Programs: A Back to Basics Approach, 5th edition
by Stuart Reges and Marty Stepp, 2019
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