EOvikO kat Kamodiotplako MNMaverotnuo ABnvwv
TuRua MAnpo@oplkng & TnAETILKOWVWVLIWV

TexvoAoyia AOYLOMLIKOU
8o E€apunvo 2022-23

Elocaywyn
Ap. Kwotag 2aidng (saiko@di.uoa.gr)


mailto:saiko@di.uoa.gr

2TOXO0G TOU pabnuatog

[MPpaYyHATLOTLIKN EL0aywyn othv TexvoAoyia
A\OYLOULKOU



Alad LKool avATITLUENG ULKPOU KO
OTTAOU AOYLOULKOU

ANALYSIS

W.W. Royce, www-scf.usc.edu/~csci201/lectures/Lecture11/royce1970.pdf


http://www-scf.usc.edu/~csci201/lectures/Lecture11/royce1970.pdf

Avarmtuén peyaAov kot cuvOetou
AOYLOMULKOV);
TexvoAoyia Noylopikov: peBodoAoyieg, Texvoloyieg,

EPYOAELD, TEXVLIKEG KO TIPOKTLKEG VLA TN PEATIOTN LVAOTIOINCN
OLVOETWYV EPYWV AOYLOULKOU



TexvoAoyiot AOYLOULKOU

e MeyaAa epya

e Mg TIOAAEG KOl LEYOAEG OPADEG

e Me TTOAUTIAOKEC OTIAITNOELG

® Mg OLKOYEVELEC EQAPOYWV

e Mg TTOAEG TIOAPAAANAEG OAAQYEC Kl EKOOTELG

e [1OU XPNOLLOTIOLOVVTAL YLO TIOAAG X POVIX



KOkAog Zwr¢ Touv AoyLopLIKOU

o Kataypa@n Kol avaAuon amoiTNOEWV.

® >¥eOLAOUOG.

e YAomolinon.

e EmtaAnBesvon kal eTikVpwan.

e EyKaTaoTaon, EAeyX0C, TIOAPAPETPOTIOINCN KAl

OAOKANPWON AOYLOUIKOU OTO TIAPAYWYLKO TOU
TEPLPAANOV.

® JUVTNPNON KOL ETIEKTOON.



TexvoAoyia AOYLOMLKOU
[Tl oG OTTOOXOAEL N TEXVOAOYLO AOYLOLKOV;
[Tl TO AOYLOMLKO, OV KOl KATEXEL TIAEOV ChaivovTa pOAO

o€ OAEG OXEOOV TIC OPAOTNPLOTNTEG TNG AvOpwTOTNTOG,
glvait TTOAV SUCKOAO va avarttuxOel "koAa"!



Tt onpaivel "va avoartuxOei koAa”;

 No OAOKANPWOEL EVTOG TTPOUTIOAOYLOUOU

e No 0AOKANPpwWOEL eykapa

e NO LKOVOTIOLEL TIANPWC TOUG XPHOTEC TOU

e No unv €xeL AaBn kot TpoPARpOTO 0TN ASLTOVPYIX TOV
e Na sival aélomioto

e Na sival ebkoAo va cuvtnpnOBel

e No sival EDKOAO va eTEKTOOEL

* K.O



Howe the customer explamed i

Haw the Project Leader
understood it

How the Analyst deslgned #

How the Programmer wrote it

How the Business Comsultant
describad it

Hawi the project was
documented

What aperations installed

Howi the custamer was billéd

How it was supported

What the customer really
AEadad 9




TL TO LOLALTEPO EXEL N AVATITLVEN
AOYLOULKOV;
Most software today is very much like an Egyptian

pyramid with millions of bricks piled on top of each
other, with no structural integrity, but just done by brute

force and thousands of slaves.”

Alan Kay
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Alan Kay

e "Alan Curtis Kay is an American computer scientist ... best
known for his pioneering work on object-oriented
programming and windowing graphical user interface
design." (Wikipedia).

e Bpafeio Turing (2003).
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2UUUETEXOVTEG I EUTIAEKOUEVOL
(stakeholders)

2TO HEYOAQ £PYO AOYLOLIKOU EUTIAEKOVTOL TIOAAOL
OUMMETEXOVTEC:

e XpNoTeq

o [TeAdTeC

e Aloiknon (akopa kot Metoxol 1 EevouTe()

o AVOAULTEC

* [1pOYPOAPUATIOTEG

* AOKIMOOTEQ

® >¥EOLOOTEG SLETAPWV

e YmievOuvol Epyou

® KTA.



ETtopévwg

K&Be evag ammo TOUC CUUMETEXOVTEG EXEL OLOPOPETIKEG
EUTIELPLEG, PLLMATO, PETNPLEG, OTOXOVG KOL ETILOLWEELG OTIO
TNV VAOTIOLNGN TOUL £pYOU.

Eivalr SuokoAo va emiteuxBel evag KOWOG TOTIOG, CWOTA
LEPAPXNMEVOC VIO TO OPEAOG TOV £PYOV KA, GCUVALQ,
LKOWWOTIOLNTLKOG YL OAOUC TOUG CUMUETEXOVTEG.
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EKTiunoELG

Most software estimates are performed at the beginning
of the life cycle. This makes sense until we realize that
estimates are obtained before the requirements are
defined and thus before the problem is understood.
Estimation, therefore, usually occurs at the wrong time.

Robert Glass
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Robert Glass

e "Robert L. (Bob) Glass (born 1932) is an American software
engineer and writer, known for his works on software
engineering, especially on the measuring of the quality of
software design and his studies of the state of the art of
software engineering research." (Wikipedia)
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Robert L. Glass, "Facts and Fallacies of Software Engineering”,
Addison Wesley, 2002, 0-321-11742-5.

16



[ToOAUKAOKOTNTX

Alakpivoupe dLO €idn oAvTTAokoTNTOC (Complexity):

e Tu)alx TTOAUTTAOKOTNTA (accidental): TpokUTITEL AOYyWw
e&wyevwv Tou (NTOVHUEVOL TIOPAYOVTWVY (ETIKOWVWVILQ,
VOMLKO TIAQIOLO, K.QY)

* ovOLWANCE TTOAVTIAOKOTNTA (essential): TTpoKUTITEL AOYyW
TWV EYYEVWV XOPOAKTNPLOTIKWY TOu {NTOVHEVOU (TO
{nTovuEVO, aVTO KAB' aVTO, Elval cLVOETO)

AKOQO KL OV YIVOUV CWOTEC EKTIUNOELG KOl BpeBel KOowvog
TOTIOG, EVA £PYO AOYLOULKOU PTIOPEL VO ATIOTUXEL AOYW TNG
oLOLWOOUC TIOAUTIAOKOTNTAC TOV.

17



[ToAuTtAOKOTNTX

The function of good software is to make the complex
appear to be simple.

Grady Booch
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Grady Booch

"Grady Booch is an American software engineer, best known
for developing the Unified Modeling Language (UML) with Ivar
Jacobson and James Rumbaugh. He is recognized
internationally for his innovative work in software architecture,
software engineering, and collaborative development
environments." (Wikipedia)
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TL TO LOLALTEPO EXEL AOLTTIOV, N
QAVATITUEN AOYLOMLKOV;
Me T potadel Kat o€ TL OLaPEPEL ATIO T AAAQ avBpwTIVa
EPYQ KO TIPOLOVTQ;

Programming is an unnatural act.

Alan Perlis
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Alan Perlis

e "Alan Jay Perlis was an American computer scientist and
professor at Yale University known for his pioneering work
in programming languages and the first recipient of the
Turing Award [--To 1966!--]1" (Wikipedia).
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Alan J. Perlis, "Epigrams on Programming", ACM SIGPLAN
Notices, Vol. 17, Issue 9, Sep. 1982, p. 7-13.
www.cs.yale.edu/~perlis-alan/quotes.html
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http://www.cs.yale.edu/~perlis-alan/quotes.html

Av TO OKEQTELTE

To AOYLOUIKO:
e OeV UTIAPXEL (OEV EXEL (PUCLKN LVTIOCTOON)

® OEV TEAELWVEL/OPLOTIKOTIOLELTOL TIOTE (OXEDOV &

® TIPETIEL VO AELTOVPYEL/SLATNPELTAL O TIOANEG TIAPOAANAEG
£KOOOELC
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Kot va 'tav povo auta...
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O vopog tou Wirth

H tox0tnTa pe TNV OTtola TO AOYLOULIKO YIVETAL TILO apyO €ival
MEYOAUTEPN OTIO TNV TOXVTNTA E TNV OTIOLA TO VALKO YiveTal
TILO YPNYOPO.

Were it not for a thousand times faster hardware, modern

software would be utterly unusable.

Niklaus Wirth
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Niklaus Wirth

e "Niklaus Emil Wirth is a Swiss computer scientist, best
known for designing several programming languages,
including Pascal, and for pioneering several classic topics
in software engineering." (Wikipedia)

e Bpafeio Turing (1984).
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N. Wirth, "A Plea for Lean Software", IEEE Computer, Vol 28,
Issue 2, Feb. 1995, p. 64-68.
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Qyx!

The most amazing achievement of the computer software
industry is its continuing cancellation of the steady and

staggering gains made by the computer hardware
industry.

Henry Petroski
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e "Henry Petroski is an American engineer specializing in
failure analysis. A professor both of civil engineering and
history at Duke University, he is also a prolific author."
(Wikipedia).
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Henry Petroski, "To Engineer Is Human: The Role of Failure in
Successful Design", St. Martin's Press, 1985.
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2Oipa ATIO QO L

So we hear desperate cries for a silver bullet, something
to make software costs drop as rapidly as computer
hardware costs do. But, as we look to the horizon of a
decade hence, we see no silver bullet. There is no single
development, in either technology or management
technique, which by itself promises even one order of
magnitude improvement in productivity, in reliability, in
simplicity.

Fred Brooks
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Fred Brooks

e "Frederick Phillips Brooks, Jr. is an American computer
architect, software engineer, and computer scientist, best
known for managing the development of IBM's
System/360 family of computers and the OS/360 software
support package, then later writing candidly about the
process in his seminal book The Mythical Man-Month."
(Wikipedia).

e Bpafeio Turing (1999).
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Fred P. Brooks, "No Silver Bullet — Essence and Accident in
Software Engineering", Proceedings of the IFIP Tenth World
Computing Conference, April 1987, p. 1069-1076.
http://www.cs.nott.ac.uk/~pszcah/G511SS/Documents/NoSilver
Bullet.html

33


http://www.cs.nott.ac.uk/~pszcah/G51ISS/Documents/NoSilverBullet.html

O MuOikog avOpwTto-pRvag
H tpooOnkn avBpwTto-mipoonaBelag os eva apyoTtopnEVO
£PYO AOYLOUIKOU TO KOBUOTEPEL AKOPA TIEPLOTOTEPO!

Fred P. Brooks, "The Mythical Man Month", Addison-Wesley,
1975, 0-201-00650-2.
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[MeplexOpeva OLOAEEEWV
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KOkAog Zwr¢ Touv AoyLopLIKOU

Kataypan Kot avaAuon amattroewy.
2XeSL00UOC.

YAottoinon.

EtaAnBesvon kot emikupwan.

EykataoTtaon, EAeyx0¢, TTIOAPAPETPOTIOINCN KAl
OAOKANPWON AOYLOUIKOU OTO TIAPAYWYLKO TOU
TEPLPAANOV.

2UVTNPNON KOL ETIEKTAON.
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MovTtéAda avamtuéng AOYLOMLIKOU

e AkoAouBOiakn dladikaaoia (sequential)
e Movtelo Katappaktn (waterfall)

e EmtavoAnmtikn dtadikaoia (iterative)
e Auvéntikn dadikaaoia (incremental)

e EueAiktn Sadkaoia (agile)



MeBodoAoyieg avamtuéng AOyLopLIKOU

Taxeia NMpwTtotumoinon (Rapid prototyping).
«Akpatiog MNpoypapuatiopoc» (Extreme Programming).

Avamtuén Paoiopevn og eAeyxoug (Test-driven
Development).

2uvexng mapadoaon (Continuous Delivery)

Avamtuén / Asitoupyla («DevOps»).
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AvaAuon amnatthnoswy

e AvGAuON KOl LOVTEAOTIONON OTIALTOEWVY

e JUvVTOEN TIPOSLAYPAPWY KOl TIAPAOOTEWVY
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2 XEOLOOMOG AOYLOULIKOU

* BaOLKEC OPXEC
® AVTIKEIMOVOOTPEPNC OXESLOOUOG CUCTNUATWY

® JUOTOTIKA AOYLOMLKOU
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[Awooa povteAdomoinong UML

Alaypappota kKAaocswv (Class diagrams)
Alaypappota akoAovBuwv (Sequence diagrams)
Alaypappata dpaotnprotntwy (Activity diagrams)
Alaypappata agevapiwyv xpnong (Use-case diagrams)

KTA.

41



[Mpotunia Xxediaong (Design Patterns)

e Kataokevaotika tpotutia (Creational patterns)
e Aouka ipotutia (Structural patterns)

e Mpoétutta oupmeplpopag (Behavioral patterns)
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ApPXLTEKTOVLIKH AOYLOMLKOU

® APXITEKTOVIKOC OXEOLAOUOG OCUVOETWVY KATAVEUNUEVWV
OLUOTNUATWV
o BoolkEC EVVOLEC

o Apxltektovika ipotunia (Architectural patterns)
o 'EppOon o€ EPAPHOYEG OLOOIKTUOU
o Apxttektovikrn REST (Representation State Transfer)

e Avamtuén RESTful Application Programming Interfaces
(APIs)

* QLUATO ACPAAELOG

e Qtuata amodoaong
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2XEOLOOMOG OLETTOUPRC XPNOTN

e EuxpnoTia, SladpaoTIKOTNTA KOl XTIOKPLOLOTNTX

e JUyxpoveg peBodoloyieg avamtuéng SlemaPng Xxpnotn
o [Mpotunta oxedlaong Model-View-Controller, Model-
View-ViewModel kat Observable

o ‘Eppoon o€ TEXVOAOYIEG EQOPUOYWV SLAOIKTUOU
(HTMLS5, CSS3, Javascript)

o Epoappoyeg pag aeAidag (Single-page applications)
o Acouyxpoveg TeXVIKeG (AJAX, Promises)
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Aloiknon kat Awoxeipion ‘Epyouv Aoylopikou

e Alolknaon €pyou (YEVIKQ)
o Eloaywyn Kot BaolKES EVVOLEQ
o EKTipnon KOoTOLC £pYyOU
e Alolknon opadag avamtuéng AOYLOLKOU
o Yuvnoeilg poAot o P opada avamtuéng AOYLOUIKOU

o AMNAETULOPACELG PETAEL POAWV

o KoAeg OleBvVelC TIPOKTLIKEG
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Texvikeg kat EpyaAeia Aloiknong,
MapakoAovOnong kat EAgyxou tng Avamtuéng
A\OYLOHULKOV

e EAeyxocg ekdooewv (Version Control)

o ‘Ep@acn oto cuotnua Git (to TTAcov OLadeSOPEVO
Version Control System)

* AUTOMOTIOMOG OLAOIKACIOG «XTIOIUATOC» AOYLOULIKOU
(Build automation)

o ‘Epugpaon oto cvotnua Gradle (xpnotpoToleital otnv
avamntuén Android epappoywv)
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2EVOPLO EAEYXOL
o Unit testing, Regression testing, Functional testing,
Integration testing, test coverage

2uvexng oAokAnpwaon (Continuous integration)
A&LOTTILOTIOl AOYLOHULIKOU

H €vvola Tou «TEXVIKOU/OXEOLXOTIKOU Xpeovg» (technical
debt).
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ALoXELPLON OCLOTATIKWY TOU AOYLOMLKOU

® JUOTOTIKA AOYLOMLIKOU Kol 0AANAEEQPTNOELG TOUC
(software components and dependencies)

e ATOONKEC OLUCTATIKWY AoyLoMLIKOU (Software artifact
repositories)

o Alxxeiplon ekdOCEWV AOYLOULKOV (software releases)

e MeBodol apiBunaong ekdoaoswv (versioning schemes)
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