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Introduction

Contents of this Class

Introduction to object-oriented programming (with Java)
▶ Variables, operators, functions
▶ Comments, data types, casting
▶ Javadoc, conditionals
▶ Loops, arrays and Strings
▶ Objects and inheritance
▶ Interfaces, abstract classes, static variables
▶ Data streams
▶ Serialization, error handling with exceptions …

Goal: Learn to program, using Java as an example
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Introduction

Softwaretechnologie: Java I

▶ Teil des Basismoduls “Softwaretechnologie” für Informationsverarbeitung und
Medieninformatik

▶ Erster Teil des Programmierkurses
▶ Begleitet von Übungen (“Programmierpraktikum”)

▶ Anmeldung in Klips, finden zunächst per Zoom statt
▶ Studienleistung: Abgabe der Hausaufgaben via Ilias

▶ Modulprüfung
▶ Programmierprojekt (im Anschluss an das Sommersemester)

Kurswebseite:
https://uni.koeln/UX5ZZ
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Introduction

Programmierpraktikum (= begleitendes Tutorium)

▶ Zwei Termine stehen fest
▶ Dienstag (10:00-11:30): Dennis Demmer
▶ Donnerstag (10:00-11:30): Theo Bouveyron

▶ Dritter Termin (mit Dennis) an einem der folgenden:
▶ Dienstag, 16:00
▶ Mittwoch, 18:00
▶ Donnerstag, 18:00
▶ Freitag, 17:00
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Introduction

About Me

Figure: Nils (left)

Nils Reiter
▶ Master (“Diplom”) in Computational

Linguistics (Saarland University, 2007)
▶ PhD in Computational Linguistics

(Heidelberg University, 2007-2013)
▶ Postdoc at the IMS

(Stuttgart University, 2014-2021)
▶ Professor for Digital Humanities /

Computational Linguistics
(Cologne University, since 2021)

▶ https://nilsreiter.de
nils.reiter@uni-koeln.de
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Introduction

Learning Programming

▶ Learning to program is hard and takes time
▶ It helps to

▶ Regularly do it
▶ Talk about it
▶ Be stubborn
▶ Think formalistic
▶ Be fearless and disrespectful
▶ Read documentation
▶ Try to understand your mistakes

▶ It’s ok to make mistakes
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What is ‘programming’ and what is a ‘program’?
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Introduction

Programs and Programming

Program
A set of instructions from a fixed language to solve a problem

Programming
Writing a program: Coming up with a set of instructions to solve a problem

Reiter Session 1: Welcome & Introduction 10 / 18



Introduction

Programming Languages

▶ Inventory of instructions and how to formulate them
▶ Programming languages ̸= natural languages

▶ E.g., programming languages don’t have ambiguity
▶ Long history, highly active field of development
▶ More and more “powerful”: More distant from the machine

▶ You don’t have to worry anymore about individual registers in the CPU
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additional terms may apply. By using this site, you agree to the Terms of Use and
Privacy Policy. Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc.,
a non-profit organization.
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Computer
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From Wikipedia, the free encyclopedia

This is an index to notable programming
languages, in current or historical use. Dialects of
BASIC, esoteric programming languages, and
markup languages are not included. A
programming language does not need to be
imperative or Turing-complete, but must be executable and so does not
include markups such as HTML or XML, but does include domain
specific languages such as SQL and its dialects.
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Programming Languages

▶ Inventory of instructions and how to formulate them
▶ Programming languages ̸= natural languages

▶ E.g., programming languages don’t have ambiguity
▶ Long history, highly active field of development
▶ More and more “powerful”: More distant from the machine
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Maxima (see also Macsyma)
Max (Max Msp – Graphical Programming Environment)
MaxScript internal language 3D Studio Max
Maya (MEL)
MDL
Mercury
Mesa
MHEG-5 (Interactive TV programming language)

Microcode
Microsoft Power Fx
MIIS
Milk (programming language)
MIMIC
Mirah
Miranda
MIVA Script
ML
Model 204
Modelica
Malbolge
Modula
Modula-2
Modula-3
Mohol
MOO
Mortran
Mouse
MPD
MSL
MUMPS
MuPAD
Mutan
Mystic Programming Language (MPL)

NASM
Napier88
Neko
Nemerle
NESL
Net.Data
NetLogo
NetRexx
NewLISP
NEWP
Newspeak
NewtonScript

Nial
Nickle (NITIN)
Nim
Nix (Systems configuration language)
NPL
Not eXactly C (NXC)
Not Quite C (NQC)
NSIS
Nu
NWScript
NXT-G

o:XML
Oak
Oberon
OBJ2
Object Lisp
ObjectLOGO
Object REXX
Object Pascal
Objective-C
Obliq
OCaml
occam
occam-π
Octave
OmniMark

Opa
Opal
Open Programming Language (OPL)
OpenCL
OpenEdge Advanced Business Language (ABL)
OpenVera
OpenQASM
OPS5
OptimJ
Orc
ORCA/Modula-2
Oriel
Orwell
Oxygene
Oz

P
P4
P′′
ParaSail
PARI/GP
Pascal – ISO 7185
Pascal Script
PCASTL
PCF
PEARL
PeopleCode
Perl
PDL
Pharo
PHP
Pico
Picolisp
Pict
Pike
PILOT
Pipelines
Pizza
PL-11
PL/0
PL/B
PL/C
PL/I – ISO 6160
PL/M
PL/P
PL/S
PL/SQL
PL360

PLANC
Plankalkül
Planner
PLEX
PLEXIL
Plus
POP-11
POP-2
PostScript
PortablE
POV-Ray SDL
Powerhouse
PowerBuilder – 4GL GUI application generator from
Sybase
PowerShell
PPL
Processing
Processing.js
Prograph
Project Verona
Prolog
PROMAL
Promela
PROSE modeling language
PROTEL
ProvideX
Pro*C
Pure
Pure Data
PureScript
PWCT
Python

Q (programming language from Kx Systems)
Q# (Microsoft programming language)
Qalb
Quantum Computation Language

QtScript
QuakeC
QPL
.QL

R
R++
Racket
Raku
RAPID
Rapira
Ratfiv
Ratfor
rc
Reason
REBOL
Red

Redcode
REFAL
REXX
Ring
ROOP
RPG
RPL
RSL
RTL/2
Ruby
Rust

S
S2
S3
S-Lang
S-PLUS
SA-C
SabreTalk
SAIL
SAKO
SAS
SASL
Sather
Sawzall
Scala
Scheme
Scilab
Scratch
Script.NET
Sed
Seed7
Self
SenseTalk
SequenceL
Serpent
SETL
Short Code
SIMPOL
SIGNAL
SiMPLE
SIMSCRIPT
Simula
Simulink
SISAL
SKILL
SLIP

SMALL
Smalltalk
SML
Strongtalk
Snap!
SNOBOL (SPITBOL)
Snowball
SOL
Solidity
SOPHAEROS
Source
SPARK
Speakeasy
Speedcode
SPIN
SP/k
SPS
SQL
SQR
Squeak
Squirrel
SR
S/SL
Starlogo
Strand
Stata
Stateflow
Subtext
SBL
SuperCollider
Superplan
SuperTalk
Swift (Apple programming language)
Swift (parallel scripting language)
SYMPL

T
TACL
TACPOL
TADS (Text Adventure Development System)
TAL
Tcl
Tea
TECO (Text Editor and Corrector)
TELCOMP
TeX
TEX (Text Executive Programming Language)
TIE
TMG (TransMo Griffer), compiler-compiler
Tom

Toi
Topspeed (Clarion)
TPU (Text Processing Utility)
Trac
TTM
T-SQL (Transact-SQL)
Transcript (LiveCode)
TTCN (Tree and Tabular Combined Notation)
Turing
TUTOR (PLATO Author Language)
TXL
TypeScript
Tynker

Ubercode
UCSD Pascal
Umple
Unicon

Uniface
UNITY
UnrealScript

Vala
Vim script
Viper (Ethereum/Ether (ETH))
Visual DataFlex
Visual DialogScript

Visual FoxPro
Visual J++ (Visual J plus plus)
Visual LISP
Visual Objects
Visual Prolog

WATFIV, WATFOR (WATerloo FORtran IV)
WebAssembly
WebDNA
Whiley

Winbatch
Wolfram Language
Wyvern

X++ (X plus plus/Microsoft Dynamics AX)
X10
xBase++ (xBase plus plus)
XBL
XC (targets XMOS architecture)
xHarbour
XL
Xojo
XOTcl

Xod
XPL
XPL0
XQuery
XSB
XSharp (X#)
XSLT
Xtend

Yorick
YQL

Yoix

Z notation
Z shell
Zebra, ZPL, ZPL2
Zeno
ZetaLisp

Zig
Zonnon
ZOPL
ZPL
Z++
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Introduction

Paradigms/Types of Programming Languages

▶ Compiled – interpreted
▶ Translation into machine code at run-time or at compile-time

▶ Imperative – Declarative
▶ Declare the logic of your program vs. define the control flow in imperatives

▶ …

▶ Java: Object-oriented (i.e., imperative) and compiled
▶ Python: Object-oriented, functional and interpreted
▶ Many languages allow programming in different paradigms
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Introduction

Running a Java-Program

Programming

.java
Source code

Compiling

.class
Byte code

Executing on JVM

Windows Linux Mac OS
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Introduction

Java Virtual Machine

▶ Java programs are not executed directly on your CPU
▶ Java virtual machine (JVM) is a simulated computer
▶ The same byte code runs on all JVMs – independent of the underlying operating system
▶ As soon as there is a JVM for a platform, all Java programs can run there

▶ This comes at a price
▶ Running the JVM consumes resources (memory, CPU cycles)

▶ Ongoing debate on exact numbers
▶ Platform-specific features cannot be used
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Introduction

Integrated Development Environments (IDEs)

▶ Class of programs to support programming
▶ Make writing, compiling, refactoring and debugging a lot easier
▶ Different IDEs available – This class: Eclipse

▶ Alternatives: Netbeans, IntelliJ, VSCode, …
▶ Bare bones: Text editor and terminal
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Exercise

Exercise

https://www.ilias.uni-koeln.de/ilias/goto_uk_exc_4857850.html
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