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XpNnuotoootTnon

- To mapov eKTodeLTIKO VAIKO £xel avamtuyDel ota mAaicto Tov

EKTTOLOEVTIKOV £PYOL TOL OLOACKOVTA.

- To ¢pyo «Avoikta Akaonuaikd Madqpoata oto Iovemotiuo
Kpntmmo» £xel ypnUaTod0TNGEL LOVO T OVOOIOUOPPMGT] TOV EKTOOEVLTIKOV
VAIKOV.

- To épyo viomotgital 6To mAaicto Tov Emtyeipnoiokod [poypdupotog
«Exmaiocvon kot At Biov MaOnon» kot cuyypnuatodoteital and tnv
Evponaikn ' Evoon (Evporaiko Kowvoviko Taueio) kot amd 0vikong
TOPOLC.

EMIXEIPHZIAKO TPOTPAMMA |

AEYZH KAl AlA BIOY MABHZH ﬂ Ez I-IA
& o : 2007-2013
N [ oo v winas
YTIOYPTEIO MAIAEIAT & BPHIKEYMATON, TIOAITIEMOY & ABAHTIIMOY  EvPONAIKO KOINGNIKO TAMEID
EvpwmaikiEvwony EIAIKH YMHPEZIA AIAXEIPIZHE

Evpwmaiid Komnvunwid Tapeio
= Me ™n ouyypnpatodornon tng EAAadag kar tng Evpwnaikng Evwong
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HY-150 Ilpoypoappaticpnog
CS-150 Programming

Lecture 1:
Introduction to Programming & Programs

G. Papagiannakis
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Overview

hat 1s this course about?

z 2z 2 2

nat should you already know?
hat will you be expected to do?

hat will you know when you finish

nat 1s programming

- Applications of programming

B inClude {staio.wn,

« A simple program [[Eaaeee | ——

int count 3

for (count =13 Count<=500 jcountss) |
PrinTF (I will nol Throw paper dirplanes class.”); |

return O

$

-3
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Who am I?

- http://www.csd.uoc.gr/~papagian
- Assistant Professor of Computer Graphics, University of Crete

- Research Fellow, Computer Vision and Robotics Laboratory,
ICS-FORTH

- Senior researcher and Visiting Lecturer on Computer Graphics
(2006-2009), MIRALab, University of Geneva

- PhD in Computer Science, “An illumination registration model
for dynamic virtual humans in mixed reality” (2002-2006)

- Research assistant (1999-2006), MIRALab, University of
Geneva
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Eitcaymyn

« [Iepreyouevo :
« UEOOOOL TPOYPAULOTICULOV
* TPOYPOUUOATIGTIKEC OPYES

« OOUNUEVOC TPOYPOULATICUOG,

aQalPETIKOTNTO, (abstraction)

vAomoinon,

ELEYYOG, KO OTTOGPAAUATOO

KOAEG TTPOUKTIKEC

« YAOGGO TPOYPOUUATIGUOV: CH++
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2.TOYO01

« AhyopiBuikn oxéyn & Ipoypouuoatiopog
- Bdon yia v IIAnpopopikn kot Y woAoyiotikd MaOnuotikd
« Mé€Booot emidvonc tpoPAnudtov - alyopOuot
- Kmowkomoinon aryopiOuwv
- Atopboon/Katavonen/AAloyn Tpoypaupiotog

* EVNUEPWO

* EMOVOYPNGLULOTOIN O
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['Awcoa wpoypaupaticuoy C++

« Mo a0 TIC 0 GNUOVTIKEC YAMGGOEG :
« "Eyel otoryeia vynAod & yaunAov emmEoov
 ['evikn) — TOAATTAEC EQOPUOYEC
« ATOO0TIKA TPOYpALLLOTO

« 2vuPatotnta / tpdTumo (ISO)

« 2NUOVTIKO Brjpa yio tTnv eKkpuddnon dAA®vV YA®WGGHV
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Etvotl onUovTikog 0 TpoypaULOTIGLOG Y10 ETOYYEALOTIKY)
ATTOKATACTOO;

Are Startups are
a*way out for young people?

The Doers - A TEDxAthens Documentary: http://www.youtube.com/watch?v=zxCMXT4RaNo&list=PLBE7D87788B2430F1
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A100CKOALO

« Al0AEEELC

« OpovtioTpla

« AoKNGELS

- Multiple-choice quiz

« TeAwo Avayoviouo

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 11



[Ipoypoppo paonpotog

« [Ipoypopupo Mobnuotoc
« Tpitn 5-7 (Aug. A) xou ITeunm 11-1 (Aug. A)
« [Hapaockeun 5-7 (Aue. A) Yo @POVTIGTIPLO KO AVOTATPOGELS
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[Tepreyopevo pabnuatog

- Eiwoaywyn otov IIpoypappatiocnd ko otn yA®csoao Tpoypoppaticuon C++
« TOmor Aeodouévav , Teheotéc kar ApOuntikéc Exppdoelc
« Eicoooc & 'E€o00oc Acdopévav

- Evtolég emioyng & ZuvOnKeg emAoyng

- Evtolég emavdinyng

- 2vvaptnoels, Eupéreia MetafAntov

« GUI programming, KAGAGELS KOl OVTIKEILEVOL

 Tlivaxec

« 2VVOPTNGELG

« Aouég dedouEVDV

« AVVOUIKEG OOUEC OEOOUEVMV

- Avoopoun

- ATOGQOALATOON TPOYPOULUATOV

« Teyvikéc mpoypaUUATIGHOD LEYAAMY TPOYPUULUATOV, EIGAYMYT GTOV OVTIKEILEVOGTPEPT
TPOYPOLLULATIGULO
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Eupabvvon ce avtd to nobnpuo

» [IpaxtikotnTol

 [IAnpotnta
- EQapuoyn oe mpaypotikd tpofAnuata

« Emextacipuotnta
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Eiwcaymyn: Epyoieio

« Y LINUX/MacOSX

. g++, petappactic/compiler g C++
- gdb, debugger tnc C++ (evpeon ALabdv)

- Editors : Emacs, vi, vim, gvim, pico,, XCODE ywa tnv cuyypoen
TPOYPOULLLATOV

« > Windows

« OroxAnpopéva HepiBdArovia tpoypappoticuov tng C++, dnwg o ompedv
Microsoft Visual Studio 2010 C++ express:
http://www.microsoft.com/visualstudio/en-us/products/2010-editions/visual-
cpp-express/

- cygwin | MinGW (http:// www.mingw.org/), yio. TpoypOoUUATIGUO
» [IpOTOon:

« 2tNote &va BoAlko mepIPAAlov TpoypauUaTIGHOL Kot eCotkelmbeite pali Tov
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http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/
http://wxdsgn.sourceforge.net/

Bonoewa!

- Amopiec 6T0 ndOnuo
» Kata T1c 0pec Tov povTioTnpiov
« XTI OUGOEC oLINTNOE®V GTO Web-site Tov padNuUoTog

« 2TIC WPEC YPOUPELOV
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Ewcayoyn: Ilept Avtrypapnc

e T1 etvan:

« AvTypoen Koo 1 LEPOVS o TOV artd GAAN TyN (GLUEOLTNTY], OLOTKTVLO,
KOO0V TPiTO, KTA)

« Avtiypaen g 10€ag evog adyopiOuov (Ympic avapopl oTig TNYEC)
« AvTlypo@n KEWEVOL 1| LEPOVS OVTOV KATA TNV OLAPKELN EEETOGTG
« Avtopotn aviyvevon
« LUVEMELES: TO ALYOTEPO UNOEVIGUOC TNC AGKNGMG, OOy ®OVICUATOC KTA.
o€ OAQL TOL LEPT) TTOV EUTAEKOVTUL GTNV AVTLYPOPT|

« Onotog avitrypd@el 6ToV TPOYPAUUATIGUO Ba avTiypAPEL GLVEYELN: TO
uanua eivon n fdon yio To TEPIGGOTEPO LOOT|LLOTO TOV TUNLOTOG

« Mnv aprvete Toug AAAOVC VO avTIYpAYovV oo £606. KAedmaote Tic
TEPLOYEC GOC:
« chmod 700 mydir
« chmod 600 myfile
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lIpotacels

- Pomorte, evnuepmbeite, owoPdote, (ntmote Ponbeia
- Bonfewa # oev mpocmafm
- ExupetaAidevteite ta epyooctipla-epovtiotnpia (6)

« O TPpOoypoUUATICUOC LOOOIVETUL LOVO UE TPOYPULUOTIGUO ~
TOONANTO - KOADUPNON
- Ymopuovr), Exuovr), tpocrdoeia

- H e€doxknon (owaPacua kot mpoypaplaticiog) 0o cog KAVEL tKavoug yio
TN AVGT 0GKT|GE®V

« KaAdC TpoypapUaTioTnC ~ YPOUUES KMOTKA TTOV EYEL YPOWYEL
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Course Bibliography

- B. Stroustrup, “Programming: Principles and Practise Using
C++,” Addison-Wesley, pp. 1-1268, Jul. 20009.

- B. Stroustrup, I[Ipoypapuationoc ue C++, Exoooelg
[Taracwtnpiov, 2009
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Abstract

- Today, we'll outline the aims for this course and present a rough
course plan.

- We'll introduce the basic notion of programming and give
examples of areas in which software 1s critical to our civilization.

- Finally, we'll present the simplest possible C++ program and
outline how 1t can be made into running code.
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Overview

« Course aims and outline
« Programming
. “Hello, world!”

- Compilation

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 21



This 1s a course

« In Programming

- For beginners
- who want to become professionals
- 1.€., people who can produce systems that others will use

- who are assumed to be bright

- Though not (necessarily) geniuses
- who are willing to work hard

- Though do need sleep occasionally, and take a normal course load

» Using the C++ programming language

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 22



Not!

- A course 1n
« The C++ programming language
- For students

- who want to become language lawyers
- We try not to get bogged down in technical obscurities
« who are assumed to be a bit dim and fairly lazy
- We try not to spoon feed
» Using

- Some untested software development methodologies and a lot of
unnecessarily long words

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 23



The Aims

- Teach/learn
- Fundamental programming concepts
- Key useful techniques
- Basic Standard C++ facilities

- After the course, you'll be able to
« Write small colloquial C++ programs
- Read much larger programs
- Learn the basics of many other languages by yourself

- Proceed with an “advanced” C++ programming course
- After the course, you will not (yet) be

 An expert programmer

- A C++ language expert

- An expert user of advanced libraries

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 24



The Means

o [ectures

- Attend every one

« Notes

- Read notes ahead (about one per lecture)

- Will be posted online

- Read the notes again after each lecture

- Will be updated online

- Feedback 1s welcome (typos, suggestions, etc.)
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Cooperate on Learning

- Except for the work you hand 1n as individual contributions, we
strongly encourage you to collaborate and help each other

- If 1n doubt if a collaboration 1s legitimate: ask!
- Don't claim to have written code that you copied from others
- Don't give anyone else your code (to hand in for a grade)

- When you rely on the work of others, explicitly list all of your sources — 1.e.
give credit to those who did the work

- Don't study alone when you don't have to
- Form study groups
- Do help each other (without plagiarizing)

« Go to your TA's labs

 Go prepared with questions

- The only stupid questions are the ones you wanted to ask but didn’t

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 26



Why C++?

 You can'’t learn to program without a programming language

 The purpose of a programming language 1s to allow you to
express your ideas in code

« C++ 1s the language that most directly allows you to express
ideas from the largest number of application areas

« C++ 1s the most widely used language 1n engineering areas

- http://www.research.att.com/~bs/applications.html
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Why C++?

- C++ 1s precisely and comprehensively defined by an ISO
standard

- And that standard 1s almost universally accepted
- C++ 1s available on almost all kinds of computers

- Programming concepts that you learn using C++ can be used
fairly directly 1n other languages

- Including C, Java, C#, and (less directly) Fortran

« Objective-C (10S development) 1s also very similar to C++

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 28



Course outline 1n Parts

« Part I: The basics

- Types, variables, strings, console I/0, computations, errors, vectors functions,
source files, classes

- Part II: Input and Output
 File I/0O, I/O streams
- Graphical output
» Graphical User Interface
- Part III: Data structures and algorithms
- Free store, pointers, and arrays
- Lists, maps, sorting and searching, vectors, templates
- The STL
- Part IV: Broadening the view
- Software 1deals and history

- Text processing, numerics, embedded systems programming, testing, C, etc.
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Rough course outline (Cont.)

» Throughout

« Program design and development techniques

- C++ language features

- Background and related fields, topics, and languages
- Note: Appendices

« C++ language summary

« C++ standard library summary

- Index (extensive)

« Glossary (short)
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Promises

- Detail: We will try to explain every construct used 1n this course
in sufficient detail for real understanding

- There is no “magic”

- Utility: We will try to explain only useful concepts, constructs,
and techniques

- We will not try to explain every obscure detail

- Completeness: The concepts, constructs, and techniques can be
used 1n combination to construct useful programs

- There are, of course, many useful concepts, constructs, and techniques
beyond what is taught here
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More Promises

- Realism: the concepts, constructs, and techniques can be used to
build “industrial strength” programs

- 1.e., they have been used to ...

- Simplicity: The examples used are among the simplest realistic
ones that 1llustrate the concepts, constructs, and techniques

- Your exercises and projects will provide more complex examples

- Scalability: The concepts, constructs, and techniques can be used
to construct large, reliable, and efficient programs

- 1.e., they have been used to ...
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Feedback request

- Please post questions and constructive comments to
. the web-site discussion forums (not mailing list)

- Your feedback will be most appreciated

- On style, contents, detail, examples, clarity, conceptual problems, exercises,
missing information, depth, etc.

- Local course support website forums:

- http://www.csd.uoc.gr/~hy150b (https://elearn.uoc.gr/course/view.php?1d=160)

«  AVOKOIWVOGELS, VEX, EONGELS

- TI'evikd (Bewpia, epyaireia, compiliers, IDE)
« Aoxnon 1

« Aoknon 2

- Aoknon 3

- Aoknon 4
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http://www.csd.uoc.gr/~hy150b

Why programming?

« Our civilization runs on software

- Most engineering activities involve software

- Note: most programs do not run on things that look like a PC

- a screen, a keyboard, a box under the table
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. B
mDesign - Mﬁr}ltormg
. = Engine
mConstruction = Hull design
mManagement a Pumps
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Aircraft

- Communication = Signal processing
- Control = “Gadget” control
- Display 4 MOﬂitOfiﬂg

HY150 Programming, University of Crete Lecture: Introduction to Programming, Slide 36



HP I-Paq™ Blackberry Storm™ Apple iPhone™

- Voice quality = Switching

. User interfaces = Reliability

. Billing = Provisioning
e Images

. Mobility
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- Control = Communications
. Monitoring = Visualization
= Manufacturing

- Analysis
- Design
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Computer Graphics

« Movie Industry

« 3D Computer games
- Scientific visualization

- Computer Aided Design
(CAD)

- Virtual and Augmented
Reality

- Digital photography and

- A —y
video o 1 4 4
¥ (:‘ larger metropolitan regions. | X
- Human Computer Interaction | Jis i iz - i ‘? 1503
[l 1= ! I i ==l panaso) 5

:UUTLET.?
= $990m

Art
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afl ™ 10:08 AM

PC/workstatlon/moblle

1NENOL
JURUO

London Wed, Jun 24
Mostly Sunny 2 on: 25‘;

‘;’r A ’ ~ r ' s '
& ¥
‘ Hanmanns al!a
Messages T Br / / y ; \ Augustmers

‘ o W
9371

- There’s a lot more to computlng than games Word
processing, browsing, and spreadsheets!

HY150 Programming, University of Crete
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Where 1s C++ Used?

- Just about everywhere

Android, 10S, Mars rovers, animation, graphics, Photoshop, GUI, OS,
compilers, slides, chip design, chip manufacturing, semiconductor tools, etc.

See www.research.att/~bs/applications.html
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A first program — just the guts...

- /...

- 1nt main() // main() 1s where a C++ program starts

1

. cout << "Hello, world!\n"; // output the 13 characters Hello, world!
. // followed by a new line

. return 0; // return a value indicating success

7

- // quotes delimit a string literal

 //NOTE: “smart” quotes © " will cause compiler problems.

- // so make sure your quotes are of the style " "

// \n 1s a notation for a new line
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A first program — complete

// a first program:

#include "std lib _facilities.h"  // get the library facilities needed for now

- int main() // main() 1s where a C++ program starts
!

° cout << "Hello, world!\n"; // output the 13 characters Hello, world!
. // followed by a new line

. return 0; // return a value indicating success

- i

. // note the semicolons; they terminate statements

. // curly brackets { ... } group statements into a block

. // main( ) 1s a function that takes no arguments ()

. /[ and returns an int (integer value) to indicate success or failure
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A second program

- // modified for Windows console mode:
- #include "std lib_facilities.h" // get the facilities for this course from the site

- 1nt main() // main() 1s where a C++ program starts
- 1
cout << "Hello, world\n"; // output the 13 characters hello, world!
// followed by a new line
keep window_open(); // wait for a keystroke

return 0; // return a value indicating success

- // without keep window open() the output window will be closed immediately

- // before you have a chance to read the output (on Visual C++ 2005)
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Hello, world!

- “Hello world” is a very important program
- Its purpose is to help you get used to your tools

- Compiler

- Program development environment

- Program execution environment

- Type in the program carefully

- After you get it to work, please make a few mistakes to see how the tools respond; for example
Forget the header
Forget to terminate the string
Misspell return (e.g. retrun)
Forget a semicolon ;

Forget { or }

- Typical execution:

» g++ -0 helloWorld HelloWorld.cpp GPs-MacBook:Chapter®2 Giwrgakis$ g++ -o helloWorld HelloWorld.cpp
GPs-MacBook: Chapter®2 Giwrgakis$ ./helloWorld
+ ./helloWorld Hello, world!

GPs-MacBook: Chapter®2 Giwrgakis$
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/l no Zinclude here

e, ... few usual errors

#include "std lib_facilities.h"

int main()
{
cout << "Hello, World!\n;
return 0;
} #include "std facilities.h"
#include "std_lib_facilities.h" int main() A
|{n|eger main() { 4‘»
" N
cout << "Hello, World!\n"; cout << "Hello, World!\n"; Sh
return 0; return 0;
}

#include "std_lib_facilities.h"
int main()
{
cout < "Hello, World!\n";
return 0;

}

#include "std_lib_facilities.h"
int main()
{
cout << "Hello, World!\n"
return 0;
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Hello world

 Only cout << "Hello, world!\n" directly does nothing

« That’s normal

« Most of our code, and most of the systems we use simply exist to make
some other code elegant and/or efficient

- “real world” non-software analogies abound

- “Boiler plate,” that is, notation, libraries, and other support is
what makes our code simple, comprehensible, trustworthy, and
efficient.

- Would you rather write 1,000,000 lines of machine code?

- This implies that we should not just “get things done”; we should
take great care that things are done elegantly, correctly, and 1n
ways that ease the creation of more/other software:

Style Matters!
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Compilation and linking

C++ source code

Object code

Executable
program |
« You write C++ source code LI b!’ary
« Source code is (in principle) human readable O bJ eCt COd =

The compiler translates what you wrote into object code (sometimes called machine code)

« Object code is simple enough for a computer to “understand”

The linker links your code to system code needed to execute

- E.g. input/output libraries, operating system code, and windowing code

The result 1s an executable program

- E.g. a.exe file on windows or an a.out file on Unix
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S0 what 1s programming?

- Conventional definitions
- Telling a very fast moron exactly what to do
- A plan for solving a problem on a computer
- Specifying the order of a program execution
- But modern programs often involve millions of lines of code
- And manipulation of data is central

- Definition from another domain (academia)

- A ... program is an organized and directed accumulation of resources to accomplish
specific ... objectives ...

« Good, but no mention of actually doing anything
- The definition we'll use

-« Specifying the structure and behavior of a program, and testing that the program
performs its task correctly and with acceptable performance

« Never forget to check that “it” works
- Software == one or more programs
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Programming

» Programming 1s fundamentally simple
- Just state what the machine 1s to do
» So why 1s programming hard?
- We want “the machine” to do complex things
- And computers are nitpicking, unforgiving, dumb beasts
- The world is more complex than we'd like to believe
- So we don’t always know the implications of what we want
 “Programming is understanding”

- When you can program a task, you understand it

- When you program, you spend significant time trying to understand the task you want to
automate

- Programming 1s part practical, part theory
- If you are just practical, you produce non-scalable unmaintainable hacks

- If you are just theoretical, you produce toys
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Things to remember

- What 1s programming?
- Set-up a development environment

- Familiarize yourself with the tools

- Make sure you all compile/run the “HelloWorld.cpp” program by next
lecture

- How the compiler and linker work

- For next time: Read Chapters 1 and 2 from Stroustrup
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hank you!

EMNIXEIPHEZIAKO MPOTPAMMA
*
Ve EKMAIAEYZH KAI AIA BIOY MAGHEH st EZ nA
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* x * ’ = | T
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