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2TOYXOC TOU Hadnuatog

o Katavonon kat e€olkoilwomn HUE TIC TIPONYHEVES HEBOOOULC
KAl TEXVIKEC TIPOYPAMUUATIOMOU TIOU XPNOLUOoTIooUVTal
oTnv TPA&N



To tAaiolo

e Eudaon ota 6Vo armod ta TtAeov dltadsdoueva runtime
environments TTOL XPNOLLOTIOLOLVTAL ATIO TN Blounxavia

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

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



Kivntpo

e [lolog Ba TTAPEL TIC CNUAVTIKES OXEOLAOTIKES ATIOPACELG
(major design decisions) yla To AOYIGULKO;

e [lov Ba ettnpedoouv Kal Ba kaBopioouv TNV eTLTVXA TOU

o @a avTIMETWTTIIooUV, ONAAOT), TNV OUCLWOM
TToAuTtAokoTNTA (essential complexity) tou
(NTOULLEVOU

o @a €TITUXOLV TN MEYLOTN duvaTH) TIAPAYWYLKOTNTA
NS opadag

o @a eyyunBbouv Tn BLWoLUOTNTA, ETTEKTACLUOTNTA,
SLAXELPLOLUOTNTA TOU ATIOTEAECLATOC



2 XEOLAOTLKEC APXEC AOYLOLLKOU
e Katd tnv avaAvomn aocxoAoUUaoTE LE TO TL Ba KAvel To
AOVYIOLLKO (TTola €lval n eTiOLUUNTY) cuuTiEPLdOoPQ;).

e 2Tn oxedlaon, n mMpoooxn LeTadEpETAL OTO TIWES Ba TO
KAvel (Tiwe Ba ETIITUXOVE TNV ETIIOVUNTY) cuuTEPLDOPQ;).



2 Xeodlaon AOYLoLKOU

Oa TIPETIEL VA EVTOTIIOOUE:

e [lola ocuOTATIKA ATIOTEAOLV TNV £PAPLOYT] HAC.
e [1wg avtd cvoxetiovtal HeTAEL TOUC.

e [1w¢ dlatdooovTtal.

e [lowa gival N EocWTEPLKT) TOLS doun.

OLamavinoelg oTa EPWTINUATA AVTA, ATIOTEAOUV TO OXEOLO
TOU AoyLoLkoU (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 apXITEKTOVLKT] TOU AOVLOLILKOU;

[Mepl Tivog TtpokeLTal

H ANYn tTwv BepueAtwdwv SOULKWVY KAl oXEOLACTIKWV
ATIOPACEWV YLA TO AOYLOMLKO TToU £ival SUGKOAO (akpLBo) va
aAAA&ouv adoL vAoTtonBoLV.

> UVoOeUEL;

e AvAAuom amattrioewyv

e X2 XeOLAOMO



2 XEOLAOHUOC AOYIOMLKOU

‘Eva ouvBeto tpoBANua:

[lolog eival o0 KaAAUTEPOC TPOTIOC peTABaoNC amod TIC
podlaypadEC 0To oXESL0 TOL AOYLIOULKOU;

Me tooa oxedla pmopet va vAoronBet Kabe mpodlaypaodr)
KAL TIOLO €lval TO «KAAUTEPO»;

[1600 AeTTTOMEPNC Elval LA KKAAY]» ATIOTUTIWOT) TOU
oXeoiov Kal TL TtepAauBavel avtn;

[Twg dtaodaAidetal n TOLOTNTA TOU AOYLOLKOU;



Mootk InTouEVA OXESLACGOU

Performance - Scalability

Maintainability - Extensibility
e Security - Safety
e Robustness - Fault-tolerance

Usability - Reliability
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2 XEOLAOUOG = ZUMBLBACOC

e 2UVNOWC 6eV eival EPLKTO va yivouv OAa KaAq.

e ETTLAOVYY TWV eTTBLUNTWV trade-offs.
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TEXVIKO XPEOG

e To KOOTOCG TNC IPOOOETNC TTPpooTIABELaC [ OOUAELAC TToL Ba
artatrtnOei

e AV eTIAEEOLE LA "eVKOAN" Kat "ypriyopn" Avon (quick &
dirty)

e QVTL YlO TN CUVOALKA KOAUTEPN ALON

e 0TO KABeg 0XeOLAOTLKO TIPOLBANA.
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Teooepa oM

Reckless Prudent
“We don’t have time “We must ship now
for design™ and deal with
consequences”
Deliberate
Inadvertent

“Now we know how we

“What’s Layering?” should have done it”

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

To kKAaowkotepo 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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Adaipeon (Abstraction)

OeueAlwong evvola

e "H evvololoyikn) dtadlkaoia Katd Tnv otoia TIPOKUTITOUV
VEVLKOL KOVOVEC aTtO TNV ££€TACT ETIIMEPOUC
mapaodstypatwyv.” (Wikipedia)

o XpnotLuoTtoleital o€ TIOAAEC ETILOTNLEC.

o ATtOTEAEL TO KUPLO EPYAAEIO OXEOLAOMOV.

15



Adaipeon

Avarmapdotaon €vog ouolwdoug XapaAKTNPELOTIKOU TOU
AOVLOULKOU XWPEIC TIC SEVUTEPEVOVOEC AETITOLEPELEC.
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MNapdadsyua

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

L

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

}
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BeAtiwon (Refinement)

e 2 UUTTANPWHATLKY Otadlkaoia tTnS adaipeonc

¢ TUNUATIKT) TIPOCOPMOVYT] TWV APALPECEWY OE VEEC
ATIALTNOELG, TIEPLOPLOOUC 1 ATTOPATELS
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Mapadelypa

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();

}

[ati to aAAA&ape;
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Refactoring

e H Ooladlkaoia etavampooapuoyriC Tov Kwolka we TUNHa
KATIOLAC BEATIWTLKTNC ATIOdAoNC

o AvTopatottoteitatl ato moAAA IDEs

o 2 XETIKO/CLUTIANPWMATIKO e TO Refinement
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Tunpatomoinon (modularity)

e AvaAUoupE eva TIOAUTTAOKO OUOTNUO O€ ETILLEPOUG
arAovoTEPA TUMATA

o 2 xedldlouvpe EeXWPLOTA TO Eva TUNMA ATTO TO AAAO

e 2 UVOETOLUE EaVvA TA TUNMATA KAl TIC AAANAETILOPACELS
TOUC O€ €va €VLaio oVVOAO

e Mg oKoTIO TN OLEVKOAUVOT TNG VAOTIOIiNONG, TNC
ouVINPENONC Kal TNS €€EALENC TOV AOYLOMLKOU
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AttokpuyPn tAnpodopiac (information
hiding)

e H amokpuPn Twv XAPAKTNPLOTIKWVY TIOU MTIOPEL va
AAAAEOLV OTO AOYIOULKO (OXEOLACTIKWY ATIOPACEWV,
AETITOUEPELWYV VAOTIOMNONC) ATtd TA AAAQ TUNUATA, WOTE
va eAaxLoTottiotnOouv ol aAAayEg TIov artattovvtatl av/
OTav TIPOKUYPEL N AAA Ay

e [lapox1 apalpecewVv --Tt.X. LOVTEAWV dedouevwy (data
models), dletadwv (interfaces) K.a- yla tnv emiKovwvia
LETAEL TWV TUNUATWV
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2uvadeic evvoleg [ ApPXEQ

e EVOUAGKwWON (encapsulation)
o ETTiEPLOUOC appodloTrTwV (separation of concerns)

e 2 UClevén & ouvekTkOTNTA (coupling & cohesion)
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EvOuAdkwon (encapsulation)

o ALOXWPLOMOC TNC OOUNC aTtd TN ocLUUTIEPLPOPA EVOC
OUCTATLKOU

e [lpooTaocia evoc GLOTATIKOUL ATIO TN LETABACT) TOL O€ UN
EYKLPN KATAOTOOM

o Mmopei va BewpnBel we TEXVLKT) VAOTIOINONG TNS APXNS
NS amokpuPnc TANpodopiag
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MNapdadsyua

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

}



ETTIHEPLOOC APLOSLOTITWVY
(separation of concerns)

o KABe TUNjUA TOL AOYLOMULKOU £XEL Lia appodLloTNTA Kal
ETILKEVTPWVETAL 0TNV ETTIIAVLON €VOG EEXWPLOTOU
dntuatocg (concern)

o APXLTEKTOVIKA eTTiTIEdA (ETTiTIESO TTAPOLCIAONG, ETITIESO
ETILXELPNOLAKTIC AOYLKNG, ETTiITIEOO TIPOCRAONC OEOOUEVWV)
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Mapadelypa

- T T T~ Controller




2 UCeuEn & ZuveEKTIKOTNTA

20{eu&n (coupling)

O BaBuog TNSC AAANAEEAPTNONC LETAEL SVO CUCTATIKWY
(kAdoewv, modules, KATT)

2UVEKTLKOTNTA (cohesion)

O BaBudg pe ToV OTIo0 Ta OTOLXELA IOV AVIIKOUV O€ €va
oLvoTATLKO oxeTiovtal Aettovpylka (0pOWC cUVAVIIKOUV OTO
(Olo cLOTATLKO)
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ZNTOVMEVO
XaAapn oulevén (loose coupling) peta&L tTwv
CUOTATLKWV

YPnAn cuvektikotnta (high cohesion) "ueoa" o kabe
CUOTATLKO
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ETtavaxpnouomoinon (reuse)

e H vAottoinon Tov AoYLoULKOU OEV TIPETIEL VA AVOAKAAUTITEL
KABe popd €K VEOUL TOV TPOXO

e OLKOAEC APALPEDELC KAL TA KAAWC SlaxwpLlopeEva
OLOTATIKA €ival EVKOAO va eTTAVAXPNOLUOTIOMN OO0V
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MNapdadsyua

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, @); //10

var records = //list of person records;
var getAge = function(person) { return currentYear - person.birthYear; }
records.map(getAge).reduce(sum, @) / records.length; //avg age of people
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[MPpO0OeTEC OXESIATTIKEC APXEQ
(design principles)

Kpttripta yia va SOUr|o0oUUE KAl VA UAOTTOLIOOULLE TG
adatlpeoelc (abstractions)
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Movo pa dpopa (Once and Only Once)

o Apx1j Tou Extreme Programming (XP)

e Each and every declaration of behavior should appear Once
and Only Once.
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Mnv etavaAappaveoal (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

o WET: We Enjoy Typing
o WET: Waste Everybody's Time
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2 UvoAo apxwv S.O.L.I1.D.

Single responsibility (S)
Open/closed (O)

e Liskov substitution (L)

Interface segregation (l)

e Dependency inversion (D)

36



Movadikn evBuvn (Single
responsibility)
e KABe KAAon/ovoTaTIlKO TIPETIEL VA EXEL Mia KAl LOVASLKT)

evobuvn.

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

o KdBe KAAON/OLOTATLKO TIPETIEL VA £(Val AVOLKTY) O€
ETEKTAOELS (TT.X. TIPOCONKN VEWV TIESIWV 1) LEBOSWV).

o KdBe KAAON/OLOTATLKO TIPETIEL VA €lval KAELOTT) KAl
oploBeTnuUeEVN (ETOLUN TIPOC XPNON ATIO TPITA CLUCTATLKA).
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Avvatotnta avitikataotaonc (Liskov
substitution)

e AVTO S elvaluTtioTuTtoC Tou T TOTE OAA TA AVTLKE(MEVA
Tov SeUTEPOUV Ba TIPETIEL VA UTTOPOUV VA AVTIKATACTAB0UV
LE AVTIKEIMEVA TOU TIPWTOU XWEILC va aAAolwbel kaveva
aTio TA ETTOVUNTA XAPAKTINPLOTIKA TOU CUCTHMATOC.

e Strong behavioral subtyping.
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ETtipeplopog dtertadpwv (Interface
segregation)

e Kaveva ouoTatlko 6V TIPETIEL VA eEapTaTtal arod
LEBOOOUC TTOL OE XPNOLUOTIOLEL.

o Xprjon HLKPWV Kal oladpopeTKWYV interfaces yia
BeoTilion TWV SleTTadwV HETAEL CLUCTATLKWV.
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AvioTpoodn eEapTNoEWV
(Dependency inversion)

e Ta uPnAov emLItESOL CUOTATIKA SEV TIPETIEL VA
eCaptwvTtal arod ta XapnAou emirmedou cvotatikd. Kat ta
OL0o Ba TpeTIEL va e€apTwvTal amod Koveg adalpeoelC.

e OLadalpeoelc 6V TIPETIEL VA e€apTwVTAL ATIO
AeTttopEpELleG. OL AeTITOUEPELEC Ba TIPETIEL VA £EQPTWVTAL
ato TIC adalpeoeLC.
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MNapdadsyua

Strong coupling (bad)

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

}

Dependency inversion (injection)

class DataAccesslLayer {
// The Datastore implementation (whatever that is) is "injected" to the component by the DI mechanism
@Inject private Datastore store
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MNeplexoueva dStaAegswv (1)

e Object-Oriented Programming

o Class-based [ prototype-based
o Encapsulation
o Inheritance

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

e Memory management & Gargage collection
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MNeprlexopeva dtaAe&ewv (ll)

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)

o Flows/Streams, Events, Observables
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