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2TOXO0G TOU pabnuatog

e Katavonaon kat e€otkolwaon He TIg Ttponypeveg peBodoug
KOl TEXVIKEG TIPOYPOUUATIOMOU TIOV XPNOCLUOTIOLOUVTOL
oTnVv TPaén



To TtAailolo

e 'Eppaon ota OVo amo Ta AoV dladedopeva runtime
environments TTOU XPNOCLOTIOLOVVTAL ATIO TN Blopnxavia

o JVM (~Android, Java, Scala, Kotlin, Groovy, etc.)

o V8 (Web Browser, Node.js, Javascript/ECMAScript,
TypeScript, etc.)



Kivntpo

e [lolog Ba TTAPEL TIG ONUAVTIKEG OXEOLAOTIKEG ATIOPAOELG
(major design decisions) yla TO AOYLOMLKO;

e [lov Ba emnpedoouv Kal Ba kaBopioouv TNV emLTLX A
TOU

o Qo AVTIMETWTIIOOLY, dSnNAadN, TNV OLCLWON
TtoAVTIAOKOTN T (essential complexity) Tou
{NTOUPEVOL

o @a ETTUXOLV TN MEYLOTN OUVATH TIOPAYWYIKOTNTX
NG OMASOC

o @a gyyunBouv TN PLWoIHOTNTA, EMEKTACILOTNTA,
SLOXELPLOLULOTNTA TOV ATIOTEAEGUATOC



2XEOLOOTIKEG OPXEC AOYLOMLKOU

e Kata TNV avaAuon aoX0AOUUOOTE e TO TL Ba KAVEL TO
AOYLOULKO (TTOlx €lvail N €TTIOLVUNTI CUUTIEPLPOP;).

® >Tn oxedlaon, N TPOCOXN METAPEPETAL OTO WG Oa TO
KAVEL (TTw¢ Ba ETUITUXOVHE TNV ETILOUVUNTI CUUTIEPLPOPL;).



2xe0LOON AOYLOULKOVU

Oa TIPETIEL VAL EVTOTILOOVUE:

e [1OL0l CUOTATIKA OTIOTEAOUV TNV EQPAPUOYH HOC.
e [Mw¢ avta cuoxeTi(ovVTal PETAEL TOUC.

e [Tw¢ dlatdlooovTal.

e [lowx €lval N ECWTEPLKA TOUG OOWN).

Ol amavVTNOEL OTA EPWTAMATA QXUTA, XTIOTEAOUV TO GXEDLO
TOU AoYlopIkoU (software design).



The most difficult design task is to find the most

appropriate decomposition of the whole into a module
hierarchy, minimizing function and code duplications.

N. Wirth



Kt N apXLTEKTOVLKI) TOU AOYLOLKOV;

[Mepl TIVOG TIPOKELTAL

H ANYn Twv BepeAlwdwv SOULKWY Kol OXEOLATTIKWY
ATIOPACEWV YO TO AOYLOMIKO TIov givat SUTKOAO (akpLBO) va
aAAa€ouv a@ou vAoTtonBouv.

JUVOOEVEL

e AvaAucon OTTOUTNCEWV

® >¥eOLAOMO



2XEOLOOUOC AOYLOULKOU

‘Eva ouvBeTto tpoPAnua:

[lolog elval 0 KAAUTEPOC TPOTIOG HETABACNG OTIO TIG
TIPOBLAYPAPEG OTO OXESLO TOV AOYLOULKOV;
Me tooa oxedla umopet va vAottolnBel kaBe

TIPOOLAYPOPN KOL TIOLO EIVOL TO «KOAUTEPO»;

1000 AETMTTOPEPNC EIVAL IO «KOAN» OTIOTUTIWGHN TOU
oxeolov Kal TL TEpAapPAVEL QUTN;

MNw¢ Stao@aAileTal N TTOLOTNTA TOV AOYLOULIKOV;



[ToloTKA (NTOVHEVO OXEOLOTOU

e Performance - Scalability

e Maintainability - Extensibility
e Security - Safety

e Robustness - Fault-tolerance

e Usability - Reliability



2XEOLOOMOCG = ZUMPBLBAOUOC

e >uvnNOwCg Ogv Elval EPLKTO VA YIiVOUV OAOL KOAQL.

e ErtAoyn Twv emibupntwy trade-offs.
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TEXVIKO XPEOG

e To KOOTOC TNG IPOCBeTNC IpooTIABELaG / OOVAELAG TIOV
Oa amoutnOsl

e av eTiAeEoupue pLa "sukoAn" Kat "ypnyopn" Avon (quick &
dirty)

® QVTL YL TN CUVOALKO KOAUTEPN AUoN

® 0TO KOOe 0XeSLAOTIKO TIPOPANOL.
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Téooepa €16N
Reckless

“We don’t have time

Prudent

“We must ship now

for design” and deal with
consequences”
Deliberate
Inadvertent
] , . “Now we know how we
‘Whats Layering: should have done it”

By Martin Fowler
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https://martinfowler.com/bliki/TechnicalDebtQuadrant.html

To kAaolkotepo trade-off

Efficiency vs Abstraction

Programmers have spent far too much time worrying
about efficiency in the wrong places at the wrong times;
premature optimization is the root of all evil.

Donald Knuth
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Apaipeon (Abstraction)

OgpeAlwodNg Evvolx

e "H gvvolOAOYIKN OLOOIKOCIO KATQ TNV OTIOLX
TIPOKUTITOUV YEVIKOL KAVOVEG OTIO TNV €EETACN ETILEPOVG
rtapadstypatwy.” (Wikipedia)

e XPNOLUOTIOLEITOL OE TIOAAEG ETILOTHEG.

* ATIOTEAEL TO KUPLO EPYOAELO OXESLATHOV.
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Apaipeon

AvamapdoTtaon VvOg OLCLWOOUE XOPAKTNPELOTIKOU TOU
AOYLOMUIKOU XWPIG TG OEVTEPEVOVOEG AETITOMEPELEG,

16



Moapadetypa

interface Item {
String getlId()
String getName()
String getType()
double getPrice()

}...

interface Datastore {
Item load(String id)
void save(Item item)

¥
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BeAtiwon (Refinement)

® JUUTIANPWMATIKA Stadlkaoia TNG apaipeong

* TUNUOTLIKN TIPOCAPHUOYN TWV QPALPECEWV OE VEEC
OTIAULTNOELG, TIEPLOPLOMOVG I ATIOPATELG
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Moapadetypa

interface Datastore {
boolean exists(String id)
void load(String id, Consumer<Result> itemConsumer)
void save(Item item, Consumer<Result> resultConsumer)

}

interface Consumer<T> {
accept(T t);
}

interface Result {
boolean ok();
Item item();
Throwable error();

}

Moati to aAAGEE;
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Refactoring

e H Sladlkaoia ETavVATIPOCAPUOYNG TOU KWOLKA WG TUNUO
KATIOLOG PEATIWTIKAG ATIOPAONG

e AvTtopaTtoTioleital amo TIoAAX IDEs

® YYETIKO/CUUTIANPWHATIKO e TO Refinement
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Tunuoatomoinon (modularity)

AvoAvoupe eva TTOAUTIAOKO CUCTNUO OE ETILEPOUG
OTIAOVCTEPA TUAMOTO

2X€OL1ACOVE EEXWPLOTA TO EVA TUNO OTIO TO GAAO

2uVOETOLE EQVA T TUNHOTA KOL TIC XAANAETILOPATELG
TOVUC O€ £V EVIOILO CVUVOAO

Me okoTto Tn dleukOAuvon TNG VAOTIoINONC, TNC
oLVTNPNONG KAl TNG €EEALENC TOL AOYLOULKOU
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ATtokpuYN TIANpOYoOPLaG
(information hiding)

e H amokpuPn TwWV XAPOAKTNPLOTIKWY TIOU UTIOPEL VO
OAAGEOUV OTO AOYLOULIKO (OXESLAOTIKWY ATIOPATEWV,
AETITOMEPELWV VAOTIOINGNG) ATIO T GAAX TUNUOTA, WOTE
Vo EAOXLOTOTIOINO0VY Ol AAAQYEC TIOU ATIALTOVVTOL QV/
OTQV TIPOKVPEL N A ayN

e [lapoxn aQAPECEWVY --TL.X. MOVTEAWV osdopevwy (data
models), diemtapwv (interfaces) K.&- yla TnNv €MKOWVWVIX
METAEL TWV TUNUATWVY
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2UVOUPELG EVVOLEG / OPXEG

e EvBuAdakwon (encapsulation)
* ETIMEPLOMOC OpOOLOTHTWV (separation of concerns)

e >UCeVén & ovvekTikOTNTA (coupling & cohesion)
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EvOuAdkwoaon (encapsulation)

e ALOXWPLOMOG TNG OOMNG OTIO TN CUUTIEPLPOPX EVOG
OULOTOTIKOV

e [lpooTOCia EVOC CUCTATLKOV OTIO TN METAPOCH TOUL O€ PN
EYKLPN KATAOTOON

e Mmopel va BewpnBel wg TeXVIKN vAOTIOINGNC TNG APXNG
TNG ATIOKPLYPNG TIANPOPOPLOC
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[Mopddetypa

class MySQLDatastore implements Datastore {
private Connection con //encapsulation
public boolean exists(String id) {
ResultSet rs = con.execute("select 1 from items where item
return !rs.isEmpty()

}

$", id)
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ETtipueploplog appodotntwy
(separation of concerns)

o K&OE TUNHUO TOU AOYLOMLKOU EXEL I APUOSIOTNTA KOL
ETUKEVTPWVETAL OTNV ETHALON €VOC EEXWPLOTOU
{nTNUOaTOC (concern)

e APXITEKTOVIKQ eTtimeda (emimedo Tapovaiaonc, mimedo
ETILXELPNOLOKNG AOYLKNG, eTTiTTESO TIPOTacng OEOOUEVWV)
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Moapadetypa

- T T T~ Controller




20(eVEN & ZUVEKTLKOTN T

20{evén (coupling)

O PaBuog TNG AAANAEEAPTNONG HETAEL VO CLUOTATIKWY
(kA&oswv, modules, KATT)

2uvekTkOTNTA (Cohesion)

O PaBuOC Ue TOV OTIOIO TAL OTOLYXELO TIOU GIVI)KOUV GE VA
OUOTOTIKO OXeTI(OVTOL ASLITOVPYLIKA (0pOWG CUVAVAKOUV OTO
(Olo ovoTATLKO)
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ZNnNTOUMEVO

XaAapn oulevén (loose coupling) peta&d Twv
OUOTOTIKWYV

YUnAn ovvektikotnta (high cohesion) "péoa" og kB¢
OUCTATLKO
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Emavoayxpnotlpomoinon (reuse)

e H vAOTIOINGN TOU AOYLOUIKOU OEV TIPETIEL VO OVOKOAUTITEL
KOBEe OpP& €K VEOU TOV TPOXO

* Ol KOAEC QPALPETELG KOL T KOAWG OLOX WPLOUEVO
OUOTOTLKA £Vl EDKOAO VO ETTAVOX PNCLLOTIOINO0UV
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Moapadetypa

Map/Reduce pattern

var animals = ["dog", "cat", "fish"]

var len = function(s) { return s.length; }
var sum = function(a, b) { return a+b; }
animals.map(len).reduce(sum, 0); //10

var records = //list of person records;
var getAge = function(person) { return currentYear - person.birthYear; }
records.map(getAge).reduce(sum, 0) / records.length; //avg age of people
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[1pO0OeTEC OXEOLAOTIKEG APXEG
(design principles)

Kplrtnpla ylia vat SOOUNCOUE KOl VO UAOTIOL|GOVE TLG
a@alpeoslg (abstractions)
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Movo pia @wopd (Once and Only
Once)

e Apxn tou Extreme Programming (XP)

e Each and every declaration of behavior should appear
Once and Only Once.
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Mnv emtavaAappavecar (DRY - Don't
Repeat Yourself)
"Every piece of knowledge must have a single,

unambiguous, authoritative representation within a
system.”

A. Thomas, D. Hunt
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DRY vs WET

e WET: We Enjoy Typing
e WET: Waste Everybody's Time
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2uvoAo apxwv S.O.L.1.D.

e Single responsibility (S)
e Open/closed (O)

e Liskov substitution (L)

e |nterface segregation (I)

e Dependency inversion (D)



Movadikn evBuvn (Single
responsibility)
e K&BOe KAQON/CLOTATIKO TIPETIEL VAL £XEL POt KOL LOVOOLKN

guouvn.

e A class should have only one reason to change.
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AvolkTto/kAeloto (Open/closed)

e KaBe KAAGN/CLOTATIKO TIPETIEL VO EIVOIL OVOLKTH O€
ETIEKTAOELG (TL.X. TIPOCONKN VewV TESIWV 1N HEBOOWV).

e KaBe KAGON/OLOTOTIKO TIPETIEL VA ElVOL KAELOTH KOL
opLOBeTNUEVN (ETOLN TIPOC XPHON OTIO TPITA
OUOTOTLKA).
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Avvototnta avtikotaotaong (Liskov
substitution)

e AV TO S EVOL UTIOTUTIOC TOU T TOTE OAQ TQX AVTIKELUEVO
TOU OEVTEPOL BA TIPETIEL VA UTTOPOVV VA
QVTIKOTOOTAOOUV HE AVTLKEIPLEVO TOV TIPWTOL XWPLG VO

OAAOLWOEL Kaveva Ao Ta ETIIOVUNTA XOPAKTNPLOTIKA
TOU CUOTHMOTOC,

e Strong behavioral subtyping.
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Emtipeplopog dietapwv (Interface
segregation)

e KovEva oLUOTOTLIKO OEV TIPETIEL VA EEXPTATOL ATTO
1eBOSouG IOV dE XPNOLUOTIOLEL

e XpNon MKpWV Kot SLaOPETIKWY interfaces yuax tn
Ocomion Twv SLETIAPWVY UETAEY CUCTATLIKWV.
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Aviotpopn eéaptnoswv (Dependency
Inversion)

e Ta vPnAov eSOV CLUOTATIKA OEV TIPETIEL VAL
eEapTwvTal ATO TA XAPNAOU €TTIEOOVL CUOTATIKA. Kol T
V0 Ba TipETEL va eEXPTWVTAL ATIO KOLWVEG QUPALPETELG.

e OLapaLpETELG OEV TIPETIEL VO EEQAPTWVTAL OTIO

AeTtTopEpELeG. OL AeTTTOUEPELEC B TIPETIEL VO EEQPTWVTOAL
OTIO TIC APALPETELG.
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Moapadetypa

Strong coupling (bad)

class DataAccesslLayer {
// BAD - strong coupling of DataAccesslLayer to MySQLDatastore
private MySQLDatastore store = new MySQLDatastore(...)

}

Dependency inversion (injection)

class DataAccessLayer {
// The Datastore implementation (whatever that is) is "injected" to the component by the DI mechanism
@Inject private Datastore store

}
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[MeplexOpeva SLaAeéswv (1)

Object-Oriented Programming

o Class-based / prototype-based
o Encapsulation
o Inheritance

o Polymorphism
Functional Programming (mostly lambdas and closures)
Design Patterns

Memory management & Gargage collection
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[Meplexopeva dlae&ewv (lI)

e Meta-programming

o Compile-time / Runtime
o Reflection

o Proxies

o Mocks & Stabs

o Meta-Object Protocols

o Aspect-Oriented Programming
e Concurrency (Threads/Workers, Futures, Promises)

e Flows/Streams, Events, Observables
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