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NEPIAHWH

AVTIKEIIEVO TNG TTTLYLOKNG EPYOGIOC NTAV 1) LEAETN TOV YA®GOMOV TG Java mov TpEYouvy
og Java Virtual Machine (JVM). Zvvdialovtag v Bempia pe v mTpa&n, KatapEpape vo
YIVEL TTO €VKOAQ OVTIANTIT Kol KOTOVONTH 1 0vsia TG epyaciog pag. Onmc Oa dovpe Ko
TOPOKAT® £yve pior apyIkn avaeopd otnyv Java kol 6€ KOmTow GTolXElo TG, EVM GTNV
ouvvéyxelo. éywve pio oagng avaivon yw to ti eivonr n Java Virtual Machine, mov
YPNOLUOTTOLEITAL KO Y10T, TOEC £IVOL 01 YAMOGEG TOV TPEXOLVV GE QUTNV KAl 1) EMEENYNON
Tovc. Avalvovtag Kabe YAdooa EexmPLoTd, ETIONUAVOLLE TO, KOPLO, GTOLXELN TOVS, KAOMDG
Kot AEEEIG-KAELOLA TTOV YPNOLUOTOLOVVTOL OTNV KAOE pia, VO EVIOTICOUE KO OL0POPES
Koplowg, OoAAG Ko Kamoleg opoldtnteg kdbe yAmocoag pe v Java. Oia avtd
YPNOUOTOIOVTOG Kot TTapadeiypoto alyopiOumy oAdKANp@V 1| KATOW GULYKEKPLUEVA
pépn evog aAdyopiBpuov . v ocvvéyewn ovvoyicape oe €vav  mivoka  KAmoo
YOPOKTNPIOTIKA KAOE YADOGOHS €ved TEAOG €yvov EKTEAEGEIS TPOYPOUUUATOV  TTOV
VAOTTOLOVV TOV 1810 aAYOPIOLO OTIS SLAPOPES YAMOGES TPOYPOUUATIGHOD Kol 6TV Java
ovykpivovtag tov ypdvo extéleong Kdabe mpoypdppatog ce OAEG TIG YADGGES TOL
avaAvoape pe Ty Java kot ovoAdovtog To OmOTEAEGIOTO TOV BYGACLE LE oL YPOPIKN

amEKOVION.
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KEDAAAIO 1°

1.1 NMwg Asitoupyei n Java Virtual Machine (JVM)

2115 YA®GoeC vYnAov emmédov 60mmc 1 C ko np C++, ypdoovpe Eva Tpdypappo 6 Lopen
7OV €lvol o KOTAVONTN 0td TOV AvOP®TO KO TO TPOYPOUUILO KOAEL VOV HETOYAMTTIOTN
(compiler), o omoiog petappaletl To TPOYPAUUA GE SVAGIKN YADGGO TOL Elval KOTAvonThH
KoL EKTEAEGIUN OO TOV VTTOAOYIOTH. O eKTEAECIUOG OVTOC KMIKOG EQPTATAL OO TOV
VTOAOY1OTY] 6TOV 0Toio BEAoLE Vo ToV ekTeAécovpe. Me tnv Java, n dadikacio g
OLYYPOPNG KOL TNG EKTEAEONC TOV KOJIKO VO TEPITOV 13100 LE OVTT TTOV TPOAVOPEPOLE
ue o Paocikn dtopopd, o Java Tpoypdppato eival aveEdptnTo omd To P ivnue 6To

01010 TOL EKTELOVLLE.

XPNOIUOTOIDOVTAG VOV OEPUNVELTY| OAQ TO TPOYphppato og Java petappalovtol og £va
evilapeco eminedo, mov ovopaletor byte code (kddwkag og byte). Mmopovpue va
ekTELEGOVUE TOV pHeETaPpacEVO byte code oe omolovonmote LIOAOYIOTN e
gykateotnuévo meptPdilov extédeong Java (Java runtime environement- JRE). To
neptdrlov extédleong JRE amoteAdeiton amd pia gucovikn punyovn (virtual machine) kot

TOV VIOGTNPLOUEVO KMIIKOL.
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1.2 H JVM egivai évag eEOMOIWTAG.

To dvokolo kKoupdtt yio vo dnpovpyndei o Java byte code givar 6Tt 0 mnyaiog kddKOG
petaepaleton ylo Eva pnyavnia To omoio dev vtapyel. Avtd To unydvnua givor n
ewovikn unyovn g Java (Java Virtual Machine - JVM) kot vaépyet pdévo oty pviun
oV €kboTOTE VITOAOYITY|. EEamatope ovolaotikd Tov petaylmttiom) g Java
dnuovpymvrag évav byte code yia éva avomapkto unyavnua. Kot avtod givat 1o pied g
TOAVUNY VNG OLAOTKAGIOG, TOL KAVEL TNV OPYITEKTOVIKT TG Java ovdétepn. O
SLEPUNVEVTNG TNG TPETEL, EMIONG, VO KAVEL TOV DTOAOYIOTH HOG Kol TO apyeio tov byte
code va ‘metevovy’ OTL TpEYOLV o€ Eva oANnOvo punydvnua. Avtd 1o ETTVYYAVEL O
SLEPUNVEVTNG AEITOLPYDVTAG WG LEGALOVTOG TNG EIKOVIKNG UNYOVIG KOL TOV TPALYLATIKOD

POV LOTOG VD GTO 01010 elval eyKOTECTNLEVT.
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H Java Virtual Machine eivat appddio yio tnv dteppnveia tov Java kddwka ce byte code,
petapdlovtog eVTOAES Ko KANGELG AEITOVPYIKOD GLGTHATOG. ['a Tapddetypa, Eva
aitnuo yuo dnuovpyia evoc socket, dote va edpatmbel po chvoeon pe Evav

OO LOKPVGUEVO VITOAOYIOTN OoLTEL KANOT TOV AE1TOVpYkoD cvuotipatoc. [Ipopavac,
SPOPETIKA AEITOVPYIKA GuoTHOTO OlayelpilovTan pe SPOoPeTIKO TPOTO TN dNovpyio
gvog Socket, 0 TPOYPUUUATIETC OU®G O XPEALETAL VO LEPUVIOEL KO YU QDTO, aLPOD
etvar evBVuvn g JVM va yeprotel téroteg petappioels. Avtd €xel G amoTELEGUA TO
Aertovpyko cvotnua kot 1 apyrtektovikn g CPU oty omoia tpéyel 10 TpoOYypapLa

Java va tvat evieAdS AGYETES [LE TOV TPOYPOUUULOTIOTY, OT®G POivETOL Kot 6TV €kova 1.

1.3 Ta Baoika onueia Tng Java Virtual Machine

ANUOLPYOVTOAG 0L ELKOVIKT] UNYOVT] OTNV LVIUT TOV VTOAOYLOTY| LLOG OTOLTELTOL 1
dnpovpyia kabe KOplag Asttovpyiog EVOS TPOYLOTIKOD VITOAOYLIGTI UEYPL KOt TO
nepPdAlov pé€ca 6To 0moio Asrtovpyovv ta tpoypappata. Ot Asrtovpyiec avTéC pmopohv

va avaAvBovv e entd Pactkd pépn:

"Eva chvoro katoywpntov

"Evag cwpog

‘Eva mepipdAlov extédeong

"Evoc cmpdc GuALoYNG amoppnTmV
"Eva 6Ovoro evtoddv

"Evoc yopog amobnkevong nebddmv

Q Q8 Q8 8 8 8 8

Mo cuALOYY GTOBEPDOV

—
[{e]
-



JAVA RUNTIME ENVIRONMENT (JRE)
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Ewova 1

1.4 TAwooeg Java Virtual Machine

Apyikd n JVM avortoyOnke yuo va vmootnpi&et tn Java, 6t cuvéyxela OU®G TOAAEG VEES
YADGGEC 0&lomoinoay TNV EKTETOUEVT) OOVAELL TTOL £iye Yivel mive ot JVM kot T1g
Biprobnkec TG, 'Etol ¢ yAdoosa JVM Bempovpe kdbe YADGGH e AEITOVPYIKOTNTA TOV
umopet va ekppaotel g apyeio kKhdong, To omoio umopet va erio&evnbet amd v Java
Virtual Machine. "Eva apygio kAdong mepiéyet odnyieg yio v JVM, évav mivaka
oLUPOL®V KaOMC Kot AALeC fonnTikég TANpoopies. Ztn Java7 JIVM avartoytnke Eva
véo yapaktnprotikd (JSR 292: Supporting Dynamically Typed Languages) to omoio
vrootpilel dSuvapkég YA®ooes. To vEo auTO YOpaKTNPLOTIKO OVOTTUYTNKE LLE GTOYO VO

vrootpier n JIVM ko dAdeg YAdooeg tépa amd tn Java.
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INwooeg mov dnovpyndnkav
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MAwooa
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KEDAAAIO 2°

2.1 NMAnpo@opieg JRuby

Me ) Bonbeia tov depunvevt JRuby, n yhdooa mpoypappatiopod Ruby propei va
JOVLAEYEL TOAD KOAQ e TNV Java, S1oope®VOVTAG, EVOMUOTMOVOVTOG Kol

EMOALVOLYPT OLULOTIOLOVTAG TO AoYiopko thg. H Ruby pog enttpénet va ypnoponotodue
TEYVIKEG, OTIMG 0 GLVOPTNOLAKOG Tpoypappatiopdg (functional programming) 1 o
uetampoypoppaticpog (metaprogramming), ot omoieg oty Java xpnoiomolohvol pe

ducKoAia.
2.2 Alagpopég JRuby & Java

Ag doVE 1E AETTOUEPELEG T GYEGT TTOV £XOVV 01 YADOGEG TPOoypappaTiopnov JRUby kot
Java. Apywd mpénet va avaeépovpe Ot kot 1 Ruby givon mAfpwoc avtikepevoostpapng
YADGGO TPOYPOUUATIOHOD, OUMC £xEl TOAES Pacikéc dapopég e tn Java. H JRuby
elvat SLVOUIKT YADGGO TPOYPUUUATICHOD Kol LETAYAMTTICETOL UE SLEPUNVELTY.
Yrootpilel TOV LETOTPOYPUUUOTIOUO TOGO KOAG, OGO Lol S10dIKOGTIKN 1)
CLVOPTNGLOKT YADGGH Tpoypappaticpov. H Java amd v dAAn sivar 6tatikn yYAOGGO.
AV {pNOIUOTOCOVUE (ol LETAPANTH TPETEL VAL SNAMGOVLE TOV TOTTO OEOOUEVDVY TNG. AV
amonkevoovpe Aabog THmo ToTE Aapfavovpe pvopa AdBovg. Avtibeta otn Ruby dev
dNAdveTOL 0 TOHTOG TV PeTAPANT®V Kot Toté 0¢ B Adfovpe pnvopa AdBovg ypnong
TOMOV, aEoL KATA TePinT®oN puropel va aArdlel. AvtioTtoryo dev Exel vomua vo dnAwmbel
Kot 1 KAAGT VO OVTIKEEVOD, oV KaAET pa pEBodo toTe Bal avrkel otnv 10100 KAGOM pe

™ OMAwon g pnebddov:

class ADuck
def quack()
puts "quack A";

end

end

class BDuck
def quack()

—
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puts "quack B";
end

end

# quack_it doesn't dev pag evoiapépel 11 oTiyuIoTUTTO €ivai To duck, uéxpl
# va kAnBei n uéBodog¢ quack. Or kAdoeig A kai B dev éxouv
# Kayia KAnpovouikn oxéon.
def quack_it(duck)
duck.quack
end

a = ADuck.new
b = BDuck.new
quack_it(a)
quack_it(b)

Eniong 1o 6t 1 JRuUby eivon duvapkn yAdooa onuaivel 6t dgv emavalapBavel tov

€0VTO TNG. AG OOVLE TNV TAPOKAT® SNAwoN o€ Java:

XMLPersistence xmlPersistence =

(XMLPersistence)persistenceManager.getPersistence();

[Ipémet va yiver yprion g TeXVIKNG Cast ylo vo umopécel vo, amodnkedoel n petafint)
xmlPersistence to amotéheopa g getPersistence. Xtn Ruby 6pmg dev Oa yperalotav

ovTo:
xmlPersistence = persistence_manager.persistence

Ouwg 1 otatikn popen g Java £xetl emTpEYEL GTOVS TPOYPUUUATIOTEG VO
ONUIOVPYHCOVY OAOKANPOUEVO TPOYPOUUATIOTIKA TEPIPAALOVTO LE EPYAAELN TTOV
BonBovv Tov TPOYPAUUATIGT] KATA TV GLYYPAPT] TOL KOOIKA, 0VAAOYQ LLE TIG KAAGELS,
TIG LEBOOOVE KO T GTIYULOTLTTO TOV XPTNCUOTOL0VVTAL KAOE popd. AvTo lvar advvaTo
va yivel pe v JRUby, yati moté de dnidvetat o TOmOG ™G eKGoToTE PETAPBANTAG 1

OTIYUIOTOTIOV.

Me peydin axpifela yepiCerar n Ruby tovg tomovg dedopévav. I'a mapaderypo n Java

Oa TOmwve 56 oty eviodn “5” + 6, petaTpénovtag Tov aKEPALo o€ aApaplOunTiKo. Kdtt

14 |
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tétoto otnv JRUby Oa mpokorovoe cpdipa TypeError, dnloadn dev pumopei vo petatpéyet
éva otabepd axépato og arpaplOuntikd. Emmpdcheta 1 Java Bucialet v opbotnta yuo
mv tayvtnto. [lpoonepva cromnAd o vrepyeion akepaiov, yio Tapadetypo EIGMOVEL
mv npdén Integer. MAX_VALUE + 1 pe mv Integer.MIN_VALUE , c¢ avtiBeon pe v

Ruby, n omoia va ypeidletor kavel enéktact Tov optOpod.

H JRuby vroompilet moALd Tpoypappatiotikd potifa. Eivol aviikelpuevostpagng

(oo pa Kot ToVg TOTOVG dEdOUEVOV PAETEL WG AVTIKEIEVA), OAAG Kot SLOOIKAGTIKN
YADGGO TPOYPUULOTIGHOV. MTOPOVLE VO YPAPOVUE KMITKO KOl CUVOPTNCELS OKOLLOL KoL
EEm amd 10 codua oG kKAdons. Béfaia n JRUby evempotdvel crtonnAd ta otovygio ovtd
oV kddka oty kKAdon Object, cuvenmg dev Eepelyet amd TIC apyES TOV
OVTIKELLEVOSTPaPOLS Tpoypappatiopod. H JRuby eriong vrootmpilet ko cuvaptnolakd
potifo. Av kot dev glval pa kabopd GuVEPTNGLOKT YADGGO AVTIETOTILEL TG
GLVOPTNGELS KOL TO OVAOVULLO, LTAOK TOV KMOTKO MG IGOTILO LEPT TNG YADGGOGS, T OTTOi0
ta eme€epydletarl OTMC OAN TO VTOAOUTA AVTIKEIHEVO. AVVATOTITA Y10 GLVOPTNCLUKO

TPOYPOUUATICUO £xEL Ko 1) Java, Opmg 1 suvtaén g eivat dvoypnot.

Mo peyaan d10popd avAapeESH GTIC HLO YAMGGES ival 0 TPOTOG LLE TOV OTO10
droyepilovtat TIg EMOVOANTTIKEG AEITOVPYIEG TTOV YIVOVTOL GE Uio, GLAAOYT ald OedOUEVOL.
H Java ypnowonotei otrypuotoma g kKAdong Iterator, exteddvtag v 1010 Aoyikn og
Kabe otoryeio. Xtnv JRuUby mepvape éva priok tov kddika o€ o péhodo, n omoia
emavaiapPaveral yio kabe otoyeio. o mapdderypa [1, 2, 3, 4, 5].each{|n| print n*n, " "}
tonovel 14 9 16 25. Eravoinmtikd yio kébe otoiyeio g GLALOYNG G petaffAntn n

EKTEAEITOL TO UTAOK TOV KMOTKA.

EmnpocBera n Java €yxetl évav 1daitepo tpdmo va dtayepiletan apyeia, vo eneEepyaletal
Bacelc dedopévmv 1 GAAoVE TOPOLS. ApPyIKE TPEMEL VAL avoiEEL Evav dLOAO EMIKOIVOVIOG
LE TOVG EEMTEPIKOVS TOPOLS KO ALPOV TEAELDGEL PE TNV enelepyacio mpémetl va
KAgloovpe TNV emkovovia pe Tov mopo. Oumg yio vo S1ocaAeTeL OTL KATO10 KOUUATL
oL KOOwKa Ba exteleotel, Oho To umhok Tpénet va mhaicimbei pe to try{.. Hinally{..}
umhok. Xtn JRuby dev ypetdleton va yiver pe kKo Kopio TETO 0VTOVONTH Kot
OGULVETMG TEPLTTH AELTOVPYIO. XTO TOPAKATO TAPASELYLO QOIVETOL 1) dtoryEiplomn evOg

apyeiov, 1o omoio avtopata KAEveL pe TV ektédeon TG evioing write():

—
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File.open(out.txt", "a) {|fl|

f.write("Hello™)

2.3 MeTatrpoypapaATIONOG

Oocov apopd Tov petampoypoppotiopd, n Java divel v duvatdTnTo 6ToV
TPOYPOUUATICTH VO dNUOVPYNOEL KAAGELS KOTA TOV TPOYPOUUATIGUO, OAAG KO KATO TOV
xPOVO eKTEAEONG. AVTO OUWMC OTALTEL TPOTNYUEVES TEXVIKES, OTMC 1) EMEKTOCT) TOL KOOIKOL
byte kotd ™) didpkela extédeonc. o mapdaderypa, av pa epappoyn xpetdletar va et
npocPaon oe dedopéva Tov ta xepilovtarl KAAGELS, 01 0Toieg ONUIOVPYOVVTOL KATH TN
dbpketa ektéleong (LETATPOYPOUUATIGUOS), Elvat oxedOV 0. dVUVOTO vV VAOTOOEL 0o
EVOV TPOYPOUUUATIOTH) EPAPLLOYNG, YIOTL ATOUTEL YVAOOELS EVOPAVCTMV TEYVIKOV TOV
dLB€TOVY UOGVO 01 TPOYPUUUATIOTES YOUNA0D EMTEOOV. AKOUO KO KATA TN SLAPKELOL TOV
TPOYPUUUATIGHOV 1) Java Tteplopilet Tn SuvaTdHTNTU TOV TPOYPOUUUOTIOTOV VOl
petapdilovv o khaon. Ia va ewodyelg v pébodo isBlank(), n onoia eréyyet av éva
String amoteAgiton POVO amd TOV KEVO YOPOKTIPA, TPETEL VAL EIGAYOVE TNV KAGON

StringUtils pe tv static pébodo. H véa pébodog aviker otnv kAdon String.

Ye avtifeon pe Oha to Tapandve otn JRUbY apkei amhd vo enekteivovpe v Non Etoun
KAGon String pe pio pébodo blank?. I'a v axpifeia, enedn n JRUby ta ‘PAénel” dAa mwg
avTIKEIPEVO OPKEL Vo emekTEivOLE TNV KAAon FIXnum, mov gival cuvavoun pe tov

TpwTOTLTO TOTO TNE Java tov int, dnmg TapoVolaleTal 6TO TAPASELY L

class String
# Returns true if string is all white space.
# The question mark indicates a Boolean return value.
def blank?()
I(self =~ N\S/)

end

—
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end
class Fixnum
# Returns 0 or 1 which in Ruby are treated as false and true respectively.
def odd?()
return self % 2
end
end
puts " ".blank? # true
# The next line evaluates if-then similarly to Java's ternary operator ?:
puts (if 23.0dd? then "23 odd" else "23 even" end)
Tepdotia mokidia amd ovo1dONG AelToLPYIKOTNTO JiVEL TO YEYOVOG OTL O HIEPUNVEVLTIG
¢ JRuUby tpéxet omorovonmote kddika og Ruby, kokel fifiodnieg tg Ruby kot tng
Java, aAha emiong umopei va tpé€et kan epappoyég pe script Java. H JRuby umopei va
xpnoyomon et yia vo dnpovpynoet aviikeipeva kKAacemv o Java, va kaiéoet pefddovg

Ko vo, KAnpovounoet Java kAdoeilg. Mo khdon Ruby pmopei va vioromoet Java

dlemopic, amapaitnteg yio static kKAnoeig pebodwv Java.
2.4 BiAhioBnkeg JRuby

INa va yiver duvatn n gpnon tov Bipiodnkodv g Java arnd ) JRuby ypetaleton n
evtoln require "java". ' v edptmon pioag kAdong ypaeovpe include_class , evo yu
oAdKANpo makéto include_package. INa vo unv vdpyet ovyyvon petaé&d tov idtmv
OVOLAT®V KAGGE®Y OV VITdpyovy o€ Java kar Ruby, kabmg ypnoonotodue to

include_class emotpépeton véo dvoua yio tnv Java kAdon:

require "java"
# IIAéov n kAdon String tnc¢ Java yiveta: JString

include_class("java.lang.String™) { |pkg, name|] "J" + name }

17 )
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s = JString.new("'f")

'H aAlMmg ypnoiporotovue Eva Ruby module:

require "java"

module JavalLang
include_package "“java.lang"

end

s = JavalLang::String.new("a")

O1 duvapikéc YAdooeg OTmg 1 Ruby ypnotpomotodvtat yio va GuvEVOVOLV SLopOopPETIKG.
ovothiuoto petaéd tove. INa mapdderypo 1 JRUby umopei va mépet dedopéva amod Evo
GUGTNLO KO VO, TOL E10AYEL GE AALO, KAVOVTOG TOLG OTOPOLTTOVG LETOGYNUATIGHLOVG. Ot
amopaitnTeg aALAYEC TV dedopévav yivoviar péom JRUby scripts oe cuvovaoud pe tov

Java k®mdiko o) eVKoA.

Onwg pmopodue vo KaAEGOVUE TOV KOdIK TG Java pécm g JRuby, pmopovue va
Karéoovpe kat v JRUby péom g Java. ‘Etol mpoceépetal n duvatotnta dSnpovpyiog
g0KoA0L Scripting k®dwa péca oty Java, 6mmg yio Topadetypo évog SCripting kddkog
LLOIG TTOLYVISO Uy OVIG uropel va avarapactioet pe Ruby khdoeig yapaxtipeg, oxfuoto
Ko AAAEC 0vTOTNTEG Y10 TO oy vidtl. To kuprdtepo mheovéktnua thg JRUby givon 6t1 o
YPNOTNG ExEL TNV duvatdHTNTA VoL OAAAEEL TOV OPIGHO TOV KAGGE®Y TOL SCript, Ady® TOV
SuvoKo TG Tpoypappotiotikod potifov. Ta avtikeipeva tg Ruby emitpémovy an’
evbeiog TpdoPaon oe KATAGTAGELS KOl GUUTEPLPOPES, G avtiBeon pe v Java, n omoia
EMTPENEL OAAOYEG HECH KOVUTLOV TOV LITOPEL VO, TOTHGEL 0 YPNOTNG, XWOPIG VA LITAPYEL

TPpOGPacn oTNV TAN PN AEITOVPYIKOTNTA TWV OVTIKEUEVOV TNG.

H dwopopowon tov Java epappoymv emroyydvetal pésm XML apyeiov i apyeiov
W0THTOV, T0 0TTOi0L EXOVV TEPLOPLOUEVES TOPAUETPOVG, OL TLUEG TMV 0oLV

amopacifovrol Kotd Tov Tpoypapptatiopd. Me ta script tng Ruby, o ypiotng umopsi

—
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€UKOAQ VO TPOGOUPUOGEL GUUTEPLPOPES, GE OTOLOONTOTE ONUEID EYEL AVTIGTOLYO
tomoBetnOei To script. Me avtd tov tpomo 1 Ruby cuvdvalel tnv dwapdpemon pe v

CLUTEPLPOPE. e ELdyIoTA EMTAEOV PripoTo ota jar apyeio.

To Bean Scripting Framework (BSF) givat 1 diemaon| avapeso otnv JVM ot o1ig
duvapukég scripting yAadwooeg. O d1adoyog tov BSF eivan to JRE 223, pe 1o omoio o
KOOKOG TG Java pmopei va. oteidet petafantég otnv JRuUby, n omoia pe tn oepd g
Uopel vou dloyelploTel Ta avTikeipeva ovtd am’ evbeiog 1 vo oteidet po Ty oty Java

¢ andvinon. [Hopabétovpe Tapakdtw Eva Tapddetypa pe ) ypnon BSF:

// JRuby must be registered in BSF.
// jruby.jar and bsf.jar must be on classpath.
BSFManager . registerScriptingEngine(*'ruby™,
"org. jruby. javasupport.bsf.JRubyEngine', new
String[1{"rb"});
BSFManager manager = new BSFManager();
// Make the variable myUrl available from Ruby.
manager .declareBean("myUrl™, new URL("http://www/jruby.org™),
URL.class);
// Note that the Method getDefaultPort is available from Ruby
// as getDefaultPort and also as defaultPort.

// The following line illustrates the combination of Ruby
syntax
// and a Java method call.
String result = (String) manager.eval(
“ruby"™, "(ava)", 1, 1, "if $myUrl._defaultPort< 1024 then

""System port® else "User port® end");
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KEDAAAIO 3°

Jython
3.1 MAnpowopieg Jython

H yAdooo avty givar o dtddoyog tng JPython kat ovclactikd eivor n Python ypappévn og
Java. Zta mpoypdppoto g Jython propodpe va gilodyovpe onowadfmote KAGon tng Java.
Extoc and kanoteg cuykekpiuéveg evotnteg (modules) , ta mpoypdupata og Jython
YPNOOTO10VV KAGGELG og Java avti yia Python modules. T mapddetypa pio dieman
¢ Jython pmopei va viomombei pe ta makéra Swing, AWT 1 SWT. Tehikd to

npdypappa petayrottileton og Java byte code.

H Jython givou scripting yAdooa, 1 omoia ypnoiporomdnke arnd to WebSphere
Application Server. Xpnoomombnke oto mpoypappotiotikd epyaieio IBM Rational,
ywo TV avartuén tpoypappdtov Jython pe m yprion Bondntikdv odnydv. Exiong, n

YADGGO 0T YPNOUOTOLEITOL GTOV EMGTNUOVIKO Tpoypappationd SCaVis.

3.2 Zuykpion Jython pe Java pe mrapadsiypara Kwdika SRAwong

METABANTWYV KAl XpAON TTOPEVOECTEWY

Q¢ scripting yAdooa 1 Jython dev opiletl TOmo dedopévav oTig HETOPANTES TG, OL OTTOIEG
RAAGTO OVAAOYOL LE TIG OVALYKES TOV TPOYPAULATOS UTOPOVV GALES POPES VO
amofnkedovv pa akEpata T Kot GAAEG PopEg pia ahoptuntikn. OvclacTtikd ot
uetapAntéc oty Jython eivar ovopato mov deiyvouy po Tipn ave&aptiton THTOV
dedopévav. Avty givar pia Pactkn dtagopd g Jython o oyéon pe v Java. o
napadetypo oty Java Oa elyape int X=0; eved otn Jython x=0; Exiong otn Jython umropsi

VO EKTEAECTEL TO TAPUKAT® TOPAOELYLOL:

>>> X = 6
>>>y = 3.14
>>> X = X *y
>>> print x
18.84
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SOUQOVO LE VTO 1) LETAPANTN X TOV apyIKA AmoONKEVE EVaV OKEPALO, GTY] GLVEXELN
aALGCel TOTO dedopévav Ko yiveTon Tpaypatikny. Avtd pmopel va cuppel pdvo otig

duvapkég yYhwooeg 6mmg n Python kot kat’ enéktaon n Jython.
3.3 EvtoAn if,ouvapTioeig,oTIyhIOTUTTA

Mo dAAN d10popd TV dVO YAMOOHV £XEL VO KAVEL LE TNV dOUT TOL KOdKO. XTnv Java
yivetar exteTOpéVn Ypfon mapeviEcemy kat dykioTpmv o€ avtibeon pe v Jython. To

TOPOKAT® TOPAOELY L OTTOOEIKVVEL OV TH TN SLoLPOPAL:

X = 100;

if(x > 0){

System.out.printIn(C*"Wow, this is Java™);
1} else {

System.out.printin('Java likes curly braces™);

}

Java

X = 100
ifT x > 0:

print “Wow, this is elegant”
else:

print “Organization is the key~

Jython

Yty nepintwon g Jython yuo va vroyBel kdmola evodn oto pumloxk tovu if 1 tov else o
TPETEL VAL ELICAYOVE TEGTEPQ KEVA OEELH. AVTO KAVEL TOV KMOOTKA TTLO ELOVAYVMOGTO KOl
KaTO CLUVETELD O €VKOAO va. d10pBmBei 1 va emektabel. BéRata dev pmopet 0 kmddKag vo

yYpapel OAOG o€ oL Ypoppn, OTmg yivetor pe tnv Java, opwmg avtd dev wpeel movbeva.

2y mepintwon Tov cuvaptioemv 1 Jython divel éva facikd TAeovékTn o 6Tov
npoypoppatiot. Kabe cuvaptnon yo tnv Jython givon cav o petafAnt kot yu' ovtd
umopet vo xpnotlponombet 6t Aloto TV TopapETPOV HaG GAANG GUVAPTNONG, OTMG

QOIVETOL KOl GTO TTOPOKATE TOPAOELY AL

>>> def multiply_nums(x, y):
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- return X * vy

>>> multiply_nums(25, 7)
175
>>> def perform_math(oper):

- return oper(5, 6)

>>> perform_math(multiply_nums)
30

H Jython eivan avtikelpuevootpaenc YAOGoo TPOYPUUUATIOUOD TOV CTLOIVEL OTL TA
TévVTo TOV XPNCHOTOLEL Eval OVTIKEILEVA KATOLOV TOTOV. LVVETMOG Kl 1 YADOCGCO CUTY|
YPNOLUOTTOLEL KAAGELS Y10 VO, ONULOVPYNGEL T TPOYpdppato TG ['a va dnpovpynei pa
KAGon ypnowonoteitar ) decpevpévn AéEn class, evd yia va dnuiovpynOei o pébodog
ypnotpomoteiton n decpevpuévn AéEn def, dnwg eidape Kot 6T0 TPONYOVUEVO TOPASELY L
pe tig cvvaptoets. H dapopd g pnebddov amd v cuvdptnon givor 6t n pébodog
déyetan mg Optopa i wapdpeTpo mov ovopdletal self kot ovolactikd avagépetatl 6o
OVTIKEILEVO TNG CLYKEKPLUEVNG KAGONG GTNV OTTolal aviKEL Kol Uopel va TNV KOAEGEL.
Onwg kou oty Java 1ot Kot €00 vrapyel LEBodoc- dnuovpyog He T dS1apopd OTL 6TV
nepintwon g Jython ovopdleton __init__ kot kadeitor avtopaTo, KATA T ONpuovpyio
oTypotoumov g kKAdone. ‘Eva andd mapdadstypo khdong oty Jython eaivetot

TOPOKAT®:

>>> class my_object:
. def __init__(self, x, y):
- self.x = x

. self.y =y

. def mult(self):

. print self.x * self.y

. def add(self):

. print self.x + self.y
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>>> objl = my_object(7, 8)
>>> objl.mult()

56

>>> objl.addQ)

15

Apykd dnpovpyeitar n kKAGon my_object, n oroi tepiéyet tov dnpovpyod Kot Tig
uebodove mult ko add. Xt cvvéyeia dnuovpyeitat To oTrypoTLTO 0bj1 KOADVTOG
aVTOLOTOA TOV ONULOVPYO HECH TOV OVOUATOG TNG KAAoNG. Tehkd To oTtypudtumo Kael
T1g dvo pebddovc. [Mapoatnpeiote, eniong, 0TL N xpnomn g decpevpuévng AEENS self eivan
avtiotoyn g this oty Java. Mo a&loonpueiot dtopopd o oyéon pe tnv Java givot o
TPOTOG LE TOV OO0 OMUOVPYELTAL TO GTLYHOTVTO YPTCILOTOEITAL 1) EVTOAT 0bj1 =
my_object(7, 8), evd otnv Java apyikd SnA®OVETOL O TOTOG TOL GTIYUIOTVITOV KOl OTN
GULVEYELD YIVETOL 1] OMLLLOVPYIO TOV OVTIKEEVOL LE TN PN ON TNG OECUEVUEVNC AEENG
new. Eivou mpoeavég BéPara oty Jython va un dnidvovpe tov THTOL TOL GTIYHOTVTOV,
aQOL 1 YAMGOO YEVIK( €V KAVEL AVAPOPES GE TOTOVS dEGOUEVAOV OTTMG EIOOE KO

vopitepa.

Mepikég d1opopég TapaTnpoVUE Kot OGOV apopd Tic Sopéc. Oyt 1daitepa oNLOVTIKY
etvar 1 dtopopd ot GVVTOEN TS TOAAATANG OOUNG EMAOYNG, OOV YPTCLUOTOLEITOL 1)
deopevpévn AEEn elif avti g else if mov ypnolponoeital oty Java. Ot o onUaVTIKEG
dpopég 66OV aPopa TiG dOUES Elvar 1 U xpNoN TOPEVOEGEDV Kl yKLAMYV.

[Mopotifeton Tapoakdtom Evo Topaderypa pe T doun avtn ot Jython:

>>> X = 3
>>> y = 2
>>> jf x ==
. print "x is equal to y~
. elif x > y:
. print "x is greater than y-
. else:

- print "x is less than y*
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X 1S greater than y

3.4 Aopég ETravaAnyng

Ag dovpe oto onueio avtd Tt svpPaivel pe Tig dopég emavainyne. [pota ag ruAncovpe
ywo. tnv While, n omoia dev mopovoialet Wwitepe dapopés o€ oyéon pe v Java. ‘Exovv
aKpBdg Tov 1010 TPOTO Aettovpying, ONAadN EAEYYOVV TPOTO, Lo GLVON KT KL OV 0VTH
elvar aAn0ng exteleitan 1o PTAOK TV EVIOA®VY TNC. Onteg sivar Aoyikd Yo v, TEPLATIOTEL
N emavaAnyn ypetdleTor  GLVONKN va Yivel yeudng, cuvenmg N petafAnty (M ot
HETAPANTEC) TTOL GLUUETEYOVV GTN cLVONKN Oo TPEMEL Vo LETABAAAOVTOL GTO GO TNG
EMOVOANYNG Y10 VO LNV KOTAANEOVLE VO £XOVLE ATEPUMOV BpOY0. XTIV GUVEXELN

BAémovpe éva Topadetypo tng While oty Java kot oty Jython avtictouya:

int x =9

int y = 2;

while (y < x){

System.out.printIn(''y is " + (x-y) + " less than x');
y = y++;

}

Java (yprion mapevBécemv yia TV cLuVONKN KoL 0YKVAGDY Y10, TO GOUN TOV EVIOADV)

>>> x = 9
>>> y = 2
>>> while y < x:

print “y is less than x* % (X-y)

y += 1
y is 7 less than X
y is 6 less than x
y iIs 5 less than x
y iIs 4 less than x
y is 3 less than x
y Is 2 less than x
y is 1 less than x

—
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Jython (ywpig mapévOeon ot cuvONKn Ko ypron 4 Kevav yia 06eg EVIOAEG PpickovTat

OTO GO0, TNG GLVONKTC)

Tepdotieg drapopég mapovaialovtat otn doun exavainyng for. Xtnv Jython opifouvpe
[ LETAPANTH O HETPNTY| KOl OTT) GUVEYELD EVOL GOVOAO TIUMV. XTO TOPUKATO
TOPAdELY L0l Yp1CLOTTOLELTAL 1] doun) range, n omoia elval po GUVEPTNON TOL
poodlopilel Eva e0POC TIUMVY, OTMG GTO GVYKEKPLUEVO Tapadetypa range(10) divel Oleg

T1c Tipég amo 0 €wg 10.

>>> for x in range(10):

print X

© 00 N o o b~ W N P O

To avtiototryo mopddetypo oty Java givol 6mmwg QaiveTot TopaKkdTm:

for (x = 0; x <= 10; x++){
System.out.printin(x);

ApKeTég elvar Kat 01 S10popES 6TIG EVTOAES £16000V- €00V TV dvo YAwoonv. H Jython
YPNOUYOTOLEL FVO CLVOPTAGELS Y10, VaL dEXTEL TIUEG amd TO TANKTPOAOY10, TV raw_input()
ko z7v input(). H raw_input() déyetot amd 1o TANKTPOAOYLO Lol TN KOl TNV UETATPETEL
oe alpapOunTikd 6tav matnOei To TANKTpo enter. Avtictoyo 1 input() déyetar omd to

TANKTPOAOYL0 Lo EK@poon (T.y. v aptOuntikn ékppacn 3*2) kot amodnkedel oe i

—
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petaPAnt 1o anotérecud g (dNAadn 6to Tponyovuevo mapdadetypa v Tiun 6). H
ypnomn ¢ input()0élet 1aitepn Tpocoyn 0o TOV YPNOTH, SIOTL OV SEV ELGAYEL EYKVP
éxppaon Ba Exovpe cvvtaktiko Adboc. [Mapabétovpe Eva mapdderypa pe t xpron Tov

VO GLVAPTNCEMV.

#eilocodog amAoU aAeopLOunt LKOU
>>> name = raw_input("Enter Your Name:')
Enter Your Name:Josh
>>> print name
Josh
#eloodog pe unmoloyloud £repoong
>>> val = input ("Please provide an expression: *)
Please provide an expression: 9 * 3
>>> val
27
# AopBoaopévn e{codog, mou mpokaAel ouviaxtLlkd AdOog
>>> val = input ("Please provide an expression: )
Please provide an expression: My Name is Josh
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<string>", line 1
My Name is Josh

N

SyntaxError: invalid syntax

3.5 Mapadeiypara evioAwy ££600U Kal TUTTWONG KN AAQAPIBUNTIKWY

TIMWV

H gvtol €£6d0v oty Jython, 6mwg v gidope Kot ota Tponyodueva mapadsiypota eivol
n print. £tnv Java yia vo Totdocovpe 0TidnTote oty 000vn kakodue v Pipriodnkn
System, otnv JythonoamAd ypagovue v print. H evtoAn avt propei va tumdoet Eva

aAQaPIOUNTIKO:
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print "This text will be printed to the command line~

H avtictoym evtoin oty Java:

System.out.printIn("This text will be printed to the command line');

[Tapdpota cHvtacn £govv o1 dVO EVIOAEC 6000V OTAV GLVEVMVOLY AAPAPIOUNTIKA e

aAQaplOuNTIKEG peTafAnTEc:

>>> my value = "1 love programming in Jython*
>>> print "1 like programming in Java, but * + my_value

I like programming in Java, but 1 love programming in Jython

H Jython, 6pwg dev umopei va petotpéyet petafAntég GAALOV TOTOL SEGOUEVMV OE

aAQaPIOUNTIKA KATA TN YPNOT TS EVIOANG ££000V, OTT™G 1) Java:

>>> z = 10
>>> print 1 am a fan of the number: * + z
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot concatenate "str® and "int" objects

I va propéaet n Jython va tordoet Kot P aA@optOuntikég TIHEG KAVEL xpnom

ovuPorov 6w n C, dnAadn

%s — String (ah@apiOuntucd)
%d — Decimal (axépaior)
%f — Float (dexadukot)

Onog yio tapddetypo:

>>> string_value = "hello world*®
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>>> float_value = 3.998

>>> decimal_value = 5

>>> print "Here is a test of the print statement using the values: ,
, and * % (decimal _value, string value, float value)

Here is a test of the print statement using the values: 5, hello world,

and 3.998000

H entloyn tov tHmov dedopévmv g petafAntig mov ekturdvetal ot Jython €yetl va

KAVEL LE TO TL OEAEL O TPOYPAUUATIOTHS VO TUTMOEL, OTMC POAVETAL TOPUKATM:

>>> X = 2.3456

>>> print "%s® % X
2.3456

>>> print “%d" % X
2

>>> print "%fF" % X
2.345600

>t ovvéyeta Ba acyoAnBolpe pe TIG GLVAPTNGELS, ONAAST TO KOUUATLO TOL KOOLKO TOV
KAVOLV [io. 1} TEPLECOTEPES AEITOVPYIES, EMOTPEQOLVV Lol Tiun (1] Kopio) o¢ 0moTéAea
KO ETOVOLYPT|CYLOTOLOVVTOL APKETEG POPEG LEGH GTO TPOYPOLLO GE SLAPOPO GNUEin. TN

Jython ot cuvapticelg dnidvovtar pe T decpevuévn AéEn def, og e&ne:
def my_function_name(Aiocta mopouétpov):
AeLtoupyla
Ot cUVOPTAGELS LTOPOVV VO AAUPAVOLV TIUEG TOPAUETPMOV 1) BALEC GUVAPTICELS GTNV
apEvOes TG AMGTOG TOV TOPAUETP®V.

>>> def multiply_nums(x, y):

return x * vy

>>> multiply _nums(25, 7)
5




270 TPONYOVLEVO TOPAIELY LN AVTIOTOLYNONKE 1 TN 25 pe To X KoL 1 7 UE To Y, ®OoTE
TeMKE v TomwOel 6TV 000V TO ATOTEAEGLA TOV YIVOUEVOL TOVG. AVTIGTOL(O OC
petafAnt pmopet va ypnotpomom el kot pio GuVAPTNGN TOV EMGTPEPEL L0 TN, OT®G

QoiveTon TOPUKAT®:

>>> def perform_math(oper):

. return oper(5, 6)

>>> perform_math(multiply_nums)
30

H Jython givon ko ovt] avTIKEEVOSTPAPTG YADGGO TTPOYPUUUOTIGHOD TOV GNUOIVEL
TG OTIONTOTE YPNCUOTOLEITAL GE OLTH Elvan £val avTIKEIpeVo Kdmolov Tomov. Me v
deopevpévn AéEn class dnuiovpyeitor po kKAGom, 1 ool Pmopel va mepléyet
oLVaPTNOELS, HEBOdoLG Kot peTaPAntég. Ot pébodot gival cav TIC GUVAPTHOELS,
dnuovpyodvrat kat ovTéS pe T decpevpévn AéEn def ko déxovron petafintéc og
napapétpovs. H dtapopd tovg givar 01t ypnopomolovy t AéEn self ot Aota tov
TAPOUETPOV Yol VO, avapepBoV 6TO avTIKEiEVO 610 omoio avikel N pEBodog. O KAdoelg
Exovv «dnovpyd uébodo» (initializer method), n onoia kokeiton avtopato dtov

OMNUIOVPYELTOL KATO10 GTLYHLOTLTO TG KAAGNG.

>>> class my_object:
. def __init__(self, x, y):
- self.x = x

. self.y =y

. def mult(self):
. print self.x * self.y

. def add(self):
. print self.x + self.y

>>> objl = my_object(7, 8)
>>> objl.mult(Q
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56

>>> objl.addQ)

15

310 TapadeLypo £Xovpe dnpovpynoet pio kKAdon my_object, n omoia £xst Evav
dnuovpyd (_init__ () mov d€xeTaon dvO TAPAUETPOVS X,Y KOl XPNOLUOTOLEITOL YidL VO,
dMOEL TWEG O€ OVTEC TIG HETOPANTES dTav dnpovpynbet Eva otrypdTumo Tng KAdong. H
deopevuévn AéEn self mov ypnolpomoteital yio vo SNAGGEL OTL OVAPEPOUAGTE GTO
YOPOKTNPLOTIKO TOV GTIYUOTVTIOL TG GVYKEKPIUEVNC KAAONG eivan 1) avticToyn Tov this
g Java. Apa dnwg kot oty Java yuo va avaeepBovpe otic HeTafAnTég X, Y Tov

oty dTLITOY PEGE. 6TV KAAoT Tov Ba mpénet va yxpnotponotovpe to Self.x, self.y, evd e
GAAEG KAAGELC OV £YOVUE ONUIOVPYNOEL £VA GTLYIOTLTIO OTMG 6TO TOPAdELy e To Obj1
™m¢ KAGong my_object , yio va avapepbovpe otig petafAntéc me kKAdong o mpénet va
ypayovpe 0bjl.x, objl.y.

Onwg fAémove 6T0 TOPATAVOD TOPAdELYUN TO GTIYHOTVO oty Jython dnovpysiton pe
v evtoAn 0bjl = my_object(7, 8) , divovtag avtictoyo Tig TipéG 7 Ko 8 oTig
petaPAntéc X ko Y. Xe avtibeon pe v Java, n omoia ypnotpomotel v decpevuévn AEén
NeW 1o, vo, KOAEGEL TOV dNULOVPYO TNG. XTO OVTioTOYo Tapadetypa Oa ypdpope otnv

Java my_object obj1 = new my_object(7, 8).

[MAéov 1o otrypdtumo 0bjl kot otic dvo yAdooeg (Jython kot Java) pmopei va
ypnoponmondel yo vo KaAéoel omotadnmote AAAN pEBodo N cuvdptnon. Xy TepinTmon
oty 0V ToPovotdlovion d10Popés LETAED TV 000 YAMGCOV, OTMS PAiVETOL KOl GTO

napaderypo 6mov to 0bjl kokei v add(), dSniaodrn objl.add().

AvrtioTorya pe Tig suvaptnoelg Bo LTOpPOVCaLE VO YPAWOVLE TUNUATO KOJIKO TO OO0
Vo ToL 00O KEVCOVE GE OPYELD GTOV VITOAOYIGTY] OGS KO VOL TO, PN CUYLOTOIGOVLLE
apyoTEPO GE 0TMO100MTOTE TPOYpapo Jython dnpovpyodpe. Avtd ta apyeio ivat
yvootd og modules. T vo TpocapTHGOVE TOV KOSIKO TOV aPYEIOD GTO TPOYPULLLOL LLOG
Ommg Ko oty Java xpnoipomotovpe to import, pe To 0moio 0 HETOYA®TTIOTNG
EVOOUOTAOVEL TO TEPLEYOUEVO TOV apyelov 6TOV KO pag. 'Eyovpe, eniong, tnv
duvatodTTa Vo petapépovpe povo Eva uépog tov module oto mpdypappd pog, OTmg yo

TapAadeLy oL o cuvapTNON:

—
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# Import evéc module ue Svoua TipCalculator

import TipCalculator

# Import p:o function tipCalculator amé éva module pe Svouw
ExternalModule.py

from ExternalModule import tipCalculator

INa va kévovpe import evog module oto mpdypappo pog dev Tpémet va et 1o 1010
OVOLLOL LLE TO TPEYOV TPOYPOLLO, VIO OTOPVYEL UTEPIEUATOC. XE TEPITTMOT OTTOV TOL
OVOLOTO UTAEKOVTOL LTTOPOVLLE VO YPTCLUOTO|GOVLE TO 8S MOTE VO, SDGOVIE TPOTMPIVA

éva GALo dvopa 6To apyeio Tov Kavovpe import:

import tipCalculator as tip

Télog pe v 1610 Aoyikn, ahAd pe Aiyo dtapopetiky cvvtaén ypnowonotei n Jython tig
eEapéoetg. Ot eEapéaelg ¥pNOYLOTOIOVVTAL KOL GE QTN TN YADGGO TPOYPOUULOTICHLOD
v vo, droryelpiletor To 1910 T0 TPOYPALLLLO KOTAGTAGELS TOV ONUIOVPYOVV U EKTEAEGT
TOV KK, OTMC PUIVETOL KOl GTO TOPOKAT® TOPASELYLO OTOV OOKIUALETAL 1 EKTEAEDT

oL UmAok try ko av mpokvyel TpdPAnpa extereitol To pEPOG except:

>>> # Si{vovtal Ol HDOPAKATW TLUECQ
>>> X
8.97
>>>y =0
>>> try:
print "The rocket trajectory is: %f" % (X/y)
. except:

print "Houston, we have a problem....

Houston, we have a problem.

Mmnopolpe dpmg v, ONULoVPYHGOVLE Kol EUEIS pa EEAIPEST] TOL KOADTITEL TIG AVAYKEG

TOV KOOIKA, LG YPTCLOTOLDOVTOG TNV EVIOAN raise, Ommg mopuKaTo:

>>> raise NameError
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
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NameError

N TO GLYKEKPLUEVQL:

>>> raise Exception("Custom Exception™)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

Exception: Custom Exception
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KEDAAAIO 4°

4.1 NMAnpoyopieg ka1 ouvragn Groovy

H Groovy givai pio avtiKeyevooTpagpig YAOGGO TPOYPUULATIOUOD DAOTOINIEVN €E’
oloxAnpov v v JVM. Elvat duvopukn YAdcoa pe duvatotnteg TopOUOIES LE OVTES
tov Python, Ruby, Perl kti. Mzopei va xpnoipomombel kot wg scripting yAddooa, 1 onoia
uetappaletot duvapikd og koddika byte otnv JIVM kot cuvdvdaleton pe GAAOVG KOSIKES
oe Java, kafdg kot pe Tig Ppiobnkeg tng. Zvvtaktikd 1 Groovy ypnoiponotel ta
dyKioTpo Kot TG ayKOAEG Omg 1) Java ki £Tot ToALol KMOIKES Ypappévol o€ Java sivor

emiong exteléotpol Ko otnv Groovy.

Ta mepiocdtepa apyeio o Java eivar e&icov ektedéaipo Kot otnv Groovy. Av kot ot dvo
YADGGEC glval TapOUOIES, 0 KK oe Groovy pmopel va €ivol To GUUTAYNG, ETELON OeV
amottel Ol Ta otoryeio Tov amortet 1 Java. Avtd dievkoAvveL TV otadlokn udbnon g
Groovy omd TpoypappaTiotég Java, ot omoiot propodv va EEKIVIIGOLVV va Ypapovy
KOOWKO pe ovvTaén OpoLa e TG Java Kot vo amokTovV o1yd- o1yd OA0 Kol TEPLOCOTEPL

Wuwpota e Groovy.

4.2 2oykpion Groovy-Java ME TrapadeiypaTa KwoIKa yia
TNV AgIToupyia, TIg HEBOdOUG Kal TV oUvVTASN TNG

KAd0e yAwooag

Ynrapyovv 6pmc kat Suvatodtnteg g Groovy, mov dev amavtdviol otny Java, 6mwe
GLVOLOGHO CTUTIKOV KOl SUVOLIKOD KOOKA, VIEPPOPTOGCT TEAEGTAOV, GUVTOEN TLO KOVTH
otV PLOIKN YA®GGa Yo Aloteg kat Tivakeg (Maps), mo Potn vrootpién Kavovik@v
EKPPAGEDV, TOAVLOPPIKES EMAVOANYELS, ELPMAEVUEVES EKPPACELS GE OAPaPLOUNTIKE
KOl 0 TEAEOTNG «?.» TOV owToOpoTa EAEYYEL Yia keva (.. “variable?.method()" 1
"variable?.field™).

H otvtaén g Groovy pmopel va yivel ToAd To GUUTVKVOUEVT 6 GYEoN UE TG Java,

OGS Yo Topddetypo oty Java ypaeoupe:

—
w
w

| —



for (String it : new String[] {"Rod", "Carlos", '"Chris'"})
if (it.length() <= 4)
System.out.printin(it);

Evo oty Groovy 0 id1o¢ kmdikag ivat:

"Rod", "Carlos'™, "Chris"].findAll{it.size 4} _each{println it

H Groovy napéyet vmootipién yio yddoosg onpavong (markup languages) onmg n XML
ko 1 HTML, mov emituyydveton pécm g ovvraéng inline DOM. Avth n duvatdtnta
EMTPEMEL TOV OPIGUO KO TOV YEIPIOUO TOAADY GEOOUEVMV OLAPOPETIKMOV TOTMV UE EVIOIQL

KOl TEPLEKTIKT ovVTALN.

Ye avtifeon pe v Java o anyaiog kmdikog g Groovy umopei va ektelecTtel g
(apetaepaocto) script, av mepiéyet KOO £Em 0md TOV OPIGUO oG KAAoNG 1] €ivor 1

KAGoM oV mepLEyeL TV Main 1 ivar tomov Runnable 7 GroovyTestCase.

H Groovy vrootpilet tov petampoypappotiopd péow tmv ExpandoMetaClass,
Extension Modules, Categories kot DelegatingMetaClass. H ExpandoMetaClass

opotalet pe v open class tg Ruby:

—
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.metaClass

sgrt -sqgrt(delegate
assert 9.sqrt g
assert 4.sgrt 2

Kda0e oddayr| otov K®OIKO HECH TOV PETATPOYPOUUUOTICUOV OV Elvat opatr oty Java.
O aAhaypévog Kadkog pumopel va yivel opatdg amd tnv Java, apov yivel yypaemn o

KAmolo LeTaKAGON.

H Groovy, eriong, vrepkolvntel pebddovg, dmmg o getProperty(), propertyMissing()xta,
EMTPEMOVTAG GTOVS TPOYPOUUOATIOTES VO SLOKOTTOVY KANGELG EVOG OVTIKELLEVOL KOl VL
GLYKEKPLEVOTOLOVV EVEPYELEG YU OVTEG LE EVOV OTAO KOl TPOCAVATOAMGUEVO TPOTO. XTO
TOPASELY 0L TTOPOKAT® EMLTPENETAL 6TNV KAGon java.lang.String va ypnoponomcet Ty

W0t Ta hex:

enum
BLACK(*#000000%), WHITE("#FFFFFF®), RED(*#FFO0000"),
BLUE(*#0000FF*
hex
hex
this.hex = hex

-metaClass.getProperty property
def stringColor = delegate
property “hex*®
-values().find it.name().equalslgnoreCase stringColor

-hex

assert "WHITE".hex "H#FFFFFF"

—
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assert ""BLUE".hex ""#0000FF"
assert ""BLACK'".hex "'#000000""
assert ""GREEN'.hex null

H Groovy ce oyéon e v Java éxet amlovotedoel Tov 1pdmo ovvtaéng te. Emrpénet
™V TopdAELYT TOPEVOECEMY KOl TEAELOV GE KATOIEG TEPMTMGELS, ONMG GTO TOPUKATM

TOPAdELYLLOL:

take(coffee) . with(sugar, milk).and(liquor

70 omoio pmopet vo Ypapel kot ¢ €ENG:

take coffee with sugar, milk and liquor

ExtO¢ 0md avTIKEIPEVOGTPUPNG YADOOO TPOYPOUUATIGHOV, 1) GrooVY TpocpEpet Kot
dVVATOTNTEG CLVOPTNGLOKNG YADOoAG. ZTrv Groovy Hmopovie Vo YPNCLLOTONGOVE
erev0epec petafintég (nradn petafAntéc mov dev £xovv dnAmbel wg mapdueTpot, oA
VKOV GTO TAGIG10 SNAMONG TOV UIAOK), TUNUOATIKEG EQUPLOYES, GLOTNPES, typed kot

untyped mopapétpouc.

Otav doviedovpe e GHVOAN GUYKEKPIUEVOL TOTTOV, Lo TPOTACT) UTOPEL VoL TEPAGEL

pécm oG Aettovpyiog Tov GLVOAOL G EENG:

list 1, 2, 3, 4, 5, 6, 7, 8, 9

/*

* 01 un undevikol aptbuoi Sivouv true, drav It % 2 == 0 (&orioc),
OAAALDC * oivouv False.

* 0 rumoc tnc¢ oltwnnAnc noapauétoou It avapépstar wc Integer amd to
IDE.

* AAANLOC yPAQETAL KAl WC:

* list.findAll { Integer i -> i1 % 2 }

* list.findAlIl {1 > 1 % 2 }

*/

def odds list.findAll it 2

—
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assert odds 1, 3, 5, 7, 9

"Eva ohvoro amd exppacels pmopel va ypaeet o po tpdtaon ympig va yiver ovapopd o€

KAmo10, VAOTOINGM Kol Vo avTioTotynOel o avTikeipevo apyotepa

// 66 Sev yiveral avapopd o KAMOLA UAOHIO[non
def operations

declare 5

sum 4

divide 3

print

/*

* H xAdon Oa xeipiorel tnv operations
*/

class Expression

value

def declare value

this.value value

def sum valueToAdd
this.value valueToAdd
def divide divisor

this.value /= divisor

def propertyMissing property
property "print™) println value
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// E5G opiletar Here we define who is going to noioc o avroamoxkplBel

oti¢c I/ gkppdosi ¢ TOU UIIAOK
operations.delegate new Expression

operations

Mia GAAN dvvatotnto g Groovy sivol va divel po optopévn TopapeTpo 6€ KAToo omd

To OploUATO TNG, ONLOVPYDVTOG L VEQ EKQPOCT] LE VTNV TNV TIUN. AVTO YiveTal, Omwg

QaiveTor Kot TapKaTo pe ™ xpnon e uebodov curry(). o N opicpoto tpénet va

Baiovue otnv curry 1..N opiopara:

def joinTwoWordsWithSymbol symbol, first, second
symbol second

assert joinTwoWordsWithSymbol ("#", “"Hello®, “World*®
"Hel lo#World*®

def concatWords = joinTwoWordsWithSymbol .curry(® *©
assert concatWords("Hello®, “World" "Hello World*

def prependHello concatWords.curry(“Hello*®

// def prependHello = joinTwoWordsWithSymbol.curry(® *°,

assert prependHello("World*® "Hello World*

first

"Hello")

H pébodog curry() pumopei va ypnotponom el kot pe v avtiotpoen cepd

xpnoonowdvtag v reurry(), e&ng:

det power value, power

value power

def square = power.rcurry(2

def cube power .rcurry(3

assert power(2, 2 4
assert square(4 16
assert cube(3 27

—
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Meydin evkoAia divel n Groovy oty diayeipton tov XML kot JSON apyeiov péom
KAdong Builder, 6mov dnuiovpyel mo copmayn kddika o€ avtibeon pe tnv Java, onmg

QOIVETOL GTO TAPASELYLLOL:

<languages>
<language year='"1995">
<name>java</name>
<paradigm>Object oriented</paradigm>
<typing>Static</typing>
</language>
<language year='"1995">
<name>ruby</name>
<paradigm>Object oriented, Functional</paradigm>
<typing>Dynamic, duck typing</typing>
</language>
<language year=''2003">
<name>groovy</name>
<paradigm>Object oriented, Functional</paradigm>
<typing>Dynamic, Static, Duck typing</typing>
</language>

</languages>
To naparndvw XML apxelo dnuoupyeital amo tov mapakdtw kwdiko Groovy:

def writer = new
def builder = new groovy.xml.MarkupBuilder(writer
builder. languages
language (year:
name "java"
paradigm "object oriented”
typing ''static”

language (year:
name "‘ruby"
paradigm "object oriented, functional"
typing "dynamic, duck typing"

—
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language (year: 2003
name ‘‘groovy"’
paradigm "object oriented, functional™

typing "dynamic, static, duck typing"

o va dayeprotel n Groovy givar XMLapyegio ypnoponotel tv uébodo findAll . Eto
mopaderypo ovaintoHvtal 01 GLVAPTNCLOKES YADMGGES TOV EIVOL KOTOYMPNUEVEG OTO

apyeio:

def languages new XmISlurper() .parseText writer.toString

def functional languages. language.findAll it_paradigm =~
“functional™

assert functional.collect it_name “ruby', '‘groovy"

Ytnv Java yio vo Snpovpynocove Eva oA@apliunTikd omd Ty cLVEVOGOT EVOG
oAQaPIOUNTIKOD KO Hog oplOUNTIKNG EKPPAoNG TPETEL VO, YPT|CULOTOI|GOVLLE TOV
tereoTn «+». Xtnv Groovy pmopovpe va moperPAAlovpe 6TO OAPAPIOUNTIKO HETAPANTES

KOl EKQPAcels ypnoonotdvrag ta GStrings ($):

account 10.0
def text "Your account shows currently a balance of $account™

assert text "Your account shows currently a balance of 10.0"

"Etot o1 petafAntég pmopovv va Bpickoviot péco oto SAQ elcay®yikd. Av 0EAovue va
YPNOLOTOGOVUE GUVOETES EKPPACELS, TOTE Bl TPEMEL VOL YPNGULOTOIGOVLLE TO
ayxotpa {}:

minus = 4.0
text = "Your account shows currently a balance of ${account -

minus}™

assert text "Your account shows currently a balance of 6.0"
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// xwpic ta GykioTpa Oa €lxoue TO HAPAKAT®W QIOTEAECUO

text = "Your account shows currently a balance of $account - minus"
assert text "Your account shows currently a balance of 10.0 -
minus"

AV {pPNOIUOTOCOVUE TO «->», TOTE 0 VIWOAOYIOUOG TNG EKPPAOTG YIVETOL UE TIC TIUEG

OV £YOVV Ol HETAPANTEG TNV MPOL TOV EKTEAEITAL 1 EVIOAN:

tax 0.15
text = "Your account shows currently a balance of ${->account -
account * tax}"
tax = 0.10

// H tiun tnc tax drArale puetd tnv oRAwon tou GString. H éxppoon,
Suwe
// 6a; umoAoyiotel pe autn tnv tiun (0.10):

assert text "Your account shows currently a balance of 9.000"

Téhog 1 Groovy pmopei vo pnoLomomoet o doun tov ovoudleton traits. H dour avty
EMTPENEL TNV GHVOEST TOV GLUTEPLPOPDVY OVTIKELEV®V, TNV DAOTOINGN SEMAPDV KOTA
TNV OAPKELN EKTEAEGNC TOV TPOYPAULOTOS, ETIKAAVYT GUUTEPLPOPDV, KOOMG Kot T

ovppatdtnto eréyywv pe tomovg static. 'Eva mopdaderypa mopotifeton mapokato:

trait FlyingAbility { /* & won trait */
fly “1*m flying!" } /* declaration of a method inside

a trait */

Mmnopel va ypnotpomoinel dnwg akpimg pHio SIEToen:

class Bird implements FlyingAbility
def b new Bird /opx xkomoinon new Bird */




assert b.fly() == "1"m flying!" /* n xAdon Bird avtéuata naipve: tnv

ouvuneptpopd tn¢ FlyingAbility trait */

—
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KE®AAAIO 5°
5.1 NMAnpogopiteg Clojure

H Closure mpoépyeton amd tmv Lisp, dpa givar kot avth YADOCoH YEVIKOD GKOTOD LE
ELLPOGT] OTOV GLVOPTNGLOKO TPOYPALUATIGHO, VTOGTNPILEL TNV SLOPACTIKY avamTuEn
Ko amhomotel Tov rolvvnuatiko mpoypappatiopd. H Clojure tpéyet otnv Ewovikn
unyavn tg Java (JVM) kar otnv Common Language Runtime (CLR). H Clojure mpsi
erocoia "kmdikas-cav-dedopuéva (code-as-data)” kot Exet Eva exTETOUEVO GOOTN A

LLOKPOEVTOADV.

H Closure got14lel 6TOV TPOYPAUUATIGUO 1GYVPDOV TPOYPUUUATOV Kot 1O10iTEP GTOV
napdAinio tpoypappatiopd. H tpocéyyion g Clojure otov tavtoypovioud
yapoktnpiletar oamd v Evvola tov identities, To omoio avamaploTovV OUETAPANTES
KATOOTAGELS OTO XPpOVO. AUETAPANTES TIHES Elyav elcayDel kal otny Java, dnwg i
Topadetypo ta. String, Tov av kot apyka apeioPnthinkay arotéAecay ET0VAGTAGT OTN
xpnon tov adeapduntikov. H a&la tov apetdfAntov Tipdv Epyetot omd Ty eumeipio
™G Java kot viobeteiton amd TIg PETENELTO YADOGES TPOoYpappaTicpod, onmg 1 Clojure.
Ta KaTaoTPOPLKE AToTEAEGLOTO TTOV ElYaV HETOPANTEG KAGGEIS OTtmg 1 java.util.Date
00N YNCOV GE U0 TPOGEKTIKY LEAETN TOV AUETAPANTOV TIHOV, KUPI®G 6TOV TAPAAANAO
mpoypappatiopd. Emeldn n katdotaon amoteleiton omd apetaPAnteg TIHEC,
0mo106oNToTE 0P1OUOG VITOTPOYpoppdTOV-"gpyotdv"” ("workers™) umopel va tig
YPNOCLUOTOLEL TAPAAANAQ, KO O TOVTOYPOVIGHOS EEAPTATOL OO TO TAOC EAEYYOVTOL OL
aAAayEG amd T P Kotdotao oty aAAn. o avtdv to Adyo, n Clojure mopéyet kot
APKETOVG TOTTOVG HeTaPANTAC avapopdg (mutable reference types), o kabévag amd Tovg
omoiovg €xet EekdBapn onuoactoroyia 6Gov agopd T peTapacn petad tov

KOTOOTACEWMV.

Onwg kot Oleg ot GAAeg Lisp, 1 ovvtaén g Clojure Baociletat og S-exppdoeig (S-
expressions) mov apykd dtafaloviol o€ E11KEG SOUEG OEGOUEVMV amd VOV aVOyVAOGTN
(reader) mpw ™ petayAdttion. Extdg amd Aloteg, o avayvdotg g Clojure vmootmpilet
pNtN ovvtaén Yo avtictoyiosls, cHvoAa Kot dtavicpoto (Vectors), kot oavtd divovtot

07O HETAYAMTTIOTN OTmg givatl. Mg dAla Adyia, o petaylottiotig g Clojure de

—
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petaylmttilel uévo AMoteg aAAd vTooTnPilel Apeso OAOVE TOVS TPOUVUPEPDEVTESG

TOTOVG,.

5.2 Alagopég Clojure pe Java

H Java eivau moAd o moAvmhokn amd tnv Clojure kot omottel TOAAEG E101KEG YVAOOELS Ylo.
va ypnotpomoinfel cootd Kot va KOAOYEL To GHVOLO TV SLVATOTHTMVY TNG. X€ ovtifeon
n Clojure givot oA o amA Kot TEPIEKTIKN YADOOW, LE SOPOPETIKT doun ovvTaéng, M
omoia €V EVOMUATMOVEL T AYKIOTPO, KO TIG AyKVAES TG Java. 'Eva aviurpoconeutikd
TOPASELYLOL TTOV OTOSEIKVYEL TNV amAdTTa. TG ovvtaéne g Clojure o oyéon pe v

Java mopartifetol Tapakdto:

Kmdwkag og Java:

import static java.util._Arrays.aslList;

import java.util_ArraylList;
import java.util_Arrays;

import java.util._List;

public class Hello {
private static List<Object> myFlatten(Object in) {
if (in instanceof List<?>) {
List<Object> out = new ArrayList<Object>();
for (Object obj : (List<?>) in) {
out.addAll (myFlatten(obj));
}

return out;

} else {

return Arrays.asList(in);

public static void main(String[] args) {
System.out._printin(myFlatten(asList(l, asList(2, 3, asList(3,
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asList(asList(3)))))));

Evw yla tnv 8t ouAetd n Clojure cupnukvwvetal o€ 6 ypauuEg:

(defn my-flatten [V]
(if(sequential? v)
(vec (apply concat (map my-flatten v)))
v)

(printin (my-flatten [1 [2 3 [3 [[31111D)

H Clojure givor ypoppévn €tol dote vo dlayelpiletol Tov cLyYpovVIGUO GTO TPOYPALLULOTA
™G ToAD bkoAa, og avtifeon pe v Java, n omoia dtabétel Tnv PiAtoOnkn
java.util.concurrent, aALa dev £xel dnpovpyndei €€’ oAokAnpov yia va droyelpileton Tov
ovyypovioud. Me peydin enttvyio emiong, n Clojure pmopel vo avartdetl podnuatikong
aAyop1Opove, apov ToAD gvKoAa pmopoHv vo dnutovpyndodv LISP exkppdceis. 'Eva
axopo epyareio mov fondd oty avdmtuén pobnuoatikov adyopiBumy eivor kot 1 evkoiia
oTNV YPNON TG avadpouns. Xtnv Java avtd pumopel va yivel apkeTd SVOKOAL KoL amottel

TOAVTAOKOVG YEPLGUOVG OO TOV TPOYPAULATICTY.

Opoimg n eneéepyacio TV SEGOUEVOV KOt Ol LETOCYNUATIGHOT SOVAEVOVV TOAD KAAN
oty Clojure, agov givar yhdooa eneepyaoiog Alotag. H kavovikomoinon dedopévaov
KOL 1 EPOPUOYN GUVAPTCEMV UETOTYNUATIGLOV, TO PIATPAPIOUA, 1| EVOOUATOOT Elval
Kamoteg Agttovpyieg mov 1 Clojure kdvel mavevkora pe ) fondeia TV GLVOPTHGEDY TOV
meptEyel ot Paoikn PipAodnkn. H Java povo oty €kdoon 8 evomudtmaoe v papuoyn
TOV AOYIGHOU AQUO0 GE GLAAOYEG OEOOUEVMV, AL Kot TOAL 1] xp1ioM TNG o€ Steam

dedopévav eivor apketd moldmhokn og oxéon pe v Clojure.

Téhog, mpémet va avagpépovpe 6t 1 Clojure Tpoceépet T duvaTOTNTO Y10, KAADTEPO
YEPLGUO TNG LVIUNG TOL VTTOAOYIGTY| TOL TPEXEL TO TPOYPOULL, OOV ivat TOAD EDKOAO

VO OVOKOADWYOVLE HEG® OVTNG TG YADGGOS KOUUATIO KOOKA TOV KAVOVV GTOTAAN

—
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VI UNG KO VO SN UIOVPYHOOVE TEMKE £VOL TTO OTOOO0TIKO KOOIKA OGOV apopd TNV
uvnun. Emmpdcbeta  odvragn g Clojure divel v gvukaipia yio KOSIKEG 0
ELOVAYVOGTOVS KOl EDKOAN ETEKTAGLLOVG, 01 0TTOi0l TPOGdopilovy e TEPIEGHTEP

capnvela Tt o cupPel Katd Tov xpovo eKTELEONC GE oxéom Le Tnv Java.
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KEDAAAIO 6°

6.1 Opo1dTNTEG KOl Blagopég Scala-Java

H Scala givar pua véag yevidg yAdooo Tpoypappotiopod mov ‘tpéxel’ oe JIVM ko pmopei
va Bempnbel oG EVOALAKTIKY AVOT TG TOAD ONLOPILOVS YADGGO TPOYPUUUATIGHOD Java.
H Scala éye1 apketéc opotdteg e v Java, oAld avtictoryo Kot KAToles S10popEs.
Mmnopovpe va mpoypappaticovpe oe Scala dmwg akppdc dopeitar 1) Java, aAld Kot va
ypnotporotoovue OAec TG PifAodnkeg g Java og évav kddka Scala. Mo and tig
BootkdTePEC S10POPES LETOED TOV BVO YAWMCO®OV TPOYPUULOTIGHOD elvar 6Tt 1) Scala
Baciletor 6TOV CLVOPTNOLOKO KOL TOUPAAANAO TPOYPUUUATIGHO. AEGOUEVOL OTL GTILEPD T
Tdon givor n avénon tov topnvev g CPU, mapd g cuyvotntag Asttovpyiag Tovg, To

YOPOKTNPLOTIKO owTo TN Scala g divel Eva peydio Tpofadicpa.
Ot peyoAdtepeg opo10TTEG LETOED TV dVO YAMGGOV givat:

1. Kot ot dvo eivarl yawooeg Baciopéveg ot JVM teyvoroyia kot tpéyovv o Java
Virtual Machine. Opouwo pe tov compiler g Java, o scalac petagpalet to
TPOYPOULUO O KOOKO, YOUNA0D emtmédov (6mwe kau 1) Groovy, JRuby) dpoto pe
™G Java kabm¢ ypnoiomolovy Ty idta pviun Kot tp€xovy péca oto id1o JVM.

2. O mpoypappotioc umopet va kadéoet v Scala oo éva mpdypappa Java kot 1o
aVTIGTPOPO TPOCPEPOVTOG EVKOAT EVOOUATMOOT] VITAPYOVIMOV TPOYPOUULATOV KoL
Bprobnkmv.

3. Kot ot dvo givar avikelpevootpageig evéd 1 scala vrootnpilet ko functional
programming paradigm.

4. 'Idw mepipdrrovta avantuéng dmwg Eclipse, Netbeans kot Intellid.
Ot dtopopég Tovg eivat:

1. H Scala gvBappivel GUVORTIKO KOl TEPLEKTIKO KOSIKO EVD PELDVOVTAL SPACTIKG
0L YPOULUES KOIIKO KAVOVTOG XPNOT TNV EQY®YT TUT®V KOL TNV OVTIUETOTION
oAV og avtikeipeva. Kmodtkag 010G Asttovpykotntag oe Java prmopel va

viomoinei og 5-6 ypauués, eved oe Scala uévo og 2-3.
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2. H yloooa vrootnpilel v xpnon otabepod KOOKO TOV KAVEL TOV TOPUAANAIGUO
KO TOV GUYYPOVIGUO TOAD €DKOAO.

3. Mia gdkola mapatnpriotun d10popd ivatl 6tov Tpomo ekudnong, kabog n scala
EXeL UKPOTEPOVS YPOVOLG TPOGAPUOYNGS, Etval EPIKTO va VAOTOMBovv
TOAVTAOKOL OAYOPIOLLOL PE PIKPA KOUUATLO KOOTKO. AVTO TO YOPOUKTNPLOTIKO TNG
YADOGGOG KaOloTd TNV Katavonon tov Pnudtov vAoroinong eEatpetikd
TOAVTAOKT] GOV O10d1KaGia, OTMG EMioNG KAVEL KOt duovonTn TV cLVTAEN NG
YADGGOG o€ oYéon e Tnv Java.

4. 'Eva amo to edypnota yapakmmplotikd g Scala sivar kou to lazy evaluation émov
KAVEL TOVG VTOAOYIGHOVE LOVO OTAV ivarl OMOADTOS OTAPALTTO Yo TOPAOELY L0

NV POPTMOOT LG EIKOVOC:

// H ¢6pTwon pLag £LxOvVac £ival mpoypat LK& XpovoRdpo

lazyval images=getimages() // H Aéfn lazy ypnoitpomolisital yia TNV
pbptwon pévo otav Oa elvol amopaltntn-

if(viewProfile){

showlImages(images)

else(editProfile){

showlmages(images)

showEditor()

else{

// xb&ve x&t1L xwplc va eoptwdei n &LkdVA

5. Kdanowot o cuppwvicovy ot 1 Scala givat o evavayvoot yAdooo amd Ty
Java e&outiog g e&apetikd cvumukvOuEVNG Ypaeng g Scala. Apod umopeig va
opioelg cuVAPTNON HEG GE GLVAPTNOT OTTWG Kol PLECH GE AVTIKEILEVO KOl PLEGQ
og KAGo.

6. Mo akdun onpavtiky dtagopd ival n vrootypién and v Scala g

VIEPPOPTMONG TELeaT@V (Operator overloading).
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7. Emniong otnv Scala ot cuvaptioelg eivon avrikeipeva. Oleg ot pébodot kot ot
ouvapTnoelg etvor HeTaANTEG Tpdypa mov onpaivel 6t eivot EQIKTO va. TIg
TEPVALE GOV UETAPANTEG Y10 TOPASELY L L0l GUVEAPTNOT] VO dEYETOL MG E1GOO0

po GAAN cuvaptnon.

[Ma va dovpe T1g dtopopég oty Tpas&n Bo cuykpivovpe Eva KOPUATL KOdtka oe Java

e to avtiotoyo g o€ Scala:
Java:

List<Integer>iList = Arrays.asList(2, 7, 9, 8, 10);
List<Integer>iDoubled = newArrayList<Integer>();
for(Integernumber:iList){
if(number % 2 == 0){
iDoubled.add(number 2);

}

Scala:
valiList = List(2, 7, 9, 8, 10);
valiDoubled=iList.filter( % 2 == 0).map( _2)




KEDAAAIO 7°

7.1 NMAnpo@opicg & AeiToupyieg TNG Fantom

Mo Ayotepo yvoot) YAoooa JVM givou n Fantom mov otoyedet va ivon €dypnotn oe
drapopetikég mhatopues. 'Hom vrootnpiletan amd JVM, .Net ko Javacript ko
dedopévng ™g vrodoung Ba yivel epikto va vrootnpileTor Kot amd AAAES TAUTPOPLLEC.
AMG eKTOG OO TNV OPNTOTNTA KoL TNV VTOGTNPLEN ad TOAAATAES TAATOOPLES T
Fantom sivot Kot poe omdn, 0KoAn YAOGGO. AvTd KATOPYNV EMTVYYAVETOL LE TNV
duvatodTTa ™G YAdooag va xewpiletar apyeio oav SCripts. AAAG dev givat awtdg 0 TPOTOG
opyavmong evog peyalov project oe Fantom. Mmopovpe va dnpovpynocovps
precompiled modules mov Aéyovtar pods pe to build toolkit tng yAdcoog. T'a

napadetypo TopatiOetor Eva build script yio évav http server:

using build
class Build : build::BuildPod
{

new make()

{
podName=""FantomHttpProject"

summary ="""
srcDirs=[" ./, “fan/7]

depends=["build 1.0, "sys 1.0", "util 1.0", "concurrent 1.0"]
}

}

H Fantom dgv givat anhd po yhdooo yio JVM mhatedppeg aArd potdlel mepltocOTEPO LE
mhoteoppa mov PBacileror o IVM, TN mapddetypa o thateoppo vrootpilet Eva AP,
n Fantom kéwvet d1a0éoiun ) xpnon Tov pe ToAD edypnoTo Kot Kopyo Tpdmo. X Pacikn

ypnon e yAdooag n Fantom npoocpépet kou literals yio mopadetypa:

Duration d := 5s
Uri uri:= "http://google.com”
Mapmap:=[1:"one", 2:"two"]

—
ol
o

| —



Ynootpiletat pe moAld g0ypNnoTo TpOTO ArTovpyieg 16000V/ €£050V Y10 KAAGEIS OO
Buf, File, In/OutStreams. Eniong vrootpilovton To. Network communication, Json, n
xpnon Dom ko ot Biprodnkeg ypapikaov. H Fantom dnwg kot 6Aeg o1 yAwooeg VM
dwbétovy emkovovia pe Ty Java Tpos@épovtog OAES TIC OLVOTOTNTES TOV JiVEL TO
nepPdAiov avamtoéng g Java. H Fantom tpocpépet o kiaon Interop pe tig pebddovg
toFan kot v toJava yio tnv petatponi Tov TVT®V amd Kot Tpog v Java. ‘Eva dAlo
ueyaio (nTnua eivon to static/ dynamic typing yio tnv Fantom, émwg kot yio OAeg T1g
yhoooec. H Fantom metvyaiver po pesofélikn Avon oto (Rtnua. [pocseéper static
typing ywo fields kouw methods aAré dynamic typing yia tig local petapintés. I'a
mapadetypa ot kKAnoelg pe v tereia () mepvave Eleyyo amd tov compiler kot eivon
strongly typed evd 6Aeg o1 kKAinoelg pe to PELoC (->) dev eival, MOTE VoL EMLTLYYAVETAL GE
éva Babuo to duck-typing. Eva akoun peydro {ytnua oty Fantom sivot kot o
GLYYPOVIGUOG O OGVYYPOVEG KANOELS KO 01 OVPES UNMVOUAT®V givar £0KOAO VAOTO|GLLLOL
KaBdG Yo vo kotvoromei pa katdotoon petaéd tov threads apkel vo tepaotel o
otabepd oav pnvopa. Ot pikpéc drapopéc tng Fantom eivar mov kdvovv ™ dropopd,
o6mwg 1 duvatdtnto vo amodnkevelc Null 1) oyt oe tOHmoLE peTafAnNT@V Yo TOPAdELy oL

Str // moté Sev amobnkevetar hull

Str? // unopouvue va amobnkeuvcouus hull

7.2 Alagpopég Fantom-Java

Yvvontikd ta afidhoya onpeia dapoporoinong g Fantom eivat:

1. Metagpepoipdmra. Mmopel va Ae1TovpynoEL KATM 00 OTOLAONTOTE TAUTPOPLLOL
omwc JVM kar NET. Axoun vrootnpiletor n petdppacn oe Javascript wote va,
petappdletot amd TPOYPALUATO TEPTYYNONG, LE VTOGTHPIEN TV TEPIGCOTEPDV

standard languages.

—
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10.

APIs. H Fantom vrootpilet Tqv avantuén cuvekTik®v Kot dypnotov api oe
oyéon pe v Java. Eva yapaxmmpiotikd mapadstypo givat to 10 api. Onov n
Aertovpyia cupmvKvoOveTOL o€ Téooeplc KAdoels: File, Buf, InStream, OutStream.
H moAb gvypnot 181dtra g Fantom va kalobdue strong v dynamic typing xatd
70 SOKOVV.

H oyedioon evoc Aoyiopukod vo eivon enektdoipo givar Kpioo ylo v KoAn
oyeodiaon. [Tepthappdver tnv duvatdTnTa Vo KOPoLE v AOYIGIIKO GE PIKPOTEPO
ETOVOLYPNCLULOTOM GO KOl TTOPOLUETPOTOM GO KOUULATLOL TNV Java avtd yiveton
ue ta Jar apyeio. Xtnv Fantom ovopdlovtat pods kat ivon 1 fdon tov versioning.
Ytnv Java yia va Egxwpiocovpe To TEPPAALOVTO OVATTVENG LE TO TEPIPAAAOV
EKTEAEONC (PN OLLOTIOLOVLLE TOL NAMESPACES Y10, TV TPDTN TEPITTO®OT Kot TOL jars
v TV devTepT. Xtnv Fantom n dwayeipion oto mepitPdArlov vAomoinong yivetot
oe tpia emineda: pod, type, slot. To mpmdTo givor Tavia o pod mov givar Kat o
TLUPNVOG YL0. TO VErSIoNing otnv LAOToiNoT LEYAA®V GUGTNUAT®V.
Avtikepuevootpaens. H Fantom akoAovbei to povtéro tov .NET pe tpeic tvmovg
Bool, Int kot Float 6mov avtipetonilovtal mg Tomot edouévmy Kt Oyt o¢
avTIKeipeva OTmC oty Java.

Yrnootpi&n cuvaptnolakov mpoypappaticpov. H Fantom cyedidotnke pe
EMIKEVTPO TIG GUVAPTNGELS DGTE VO TIG AVTILETOTILEL OOV TPOTOKANGATA
avtikeipeva. Oha ta APIS eitvan ypappéva dote va xpnoLorolohv GUVAPTICELS
omote ivon avaykaio.

Aopég. TIoAAEG @opég M xpnomn Hag doUNG dEGOUEVAV EIVOL OVOYKAGTIKT Y10l Lo
vAomoinon, n Fantom mepiiapPdvel ecwtepikég ETolpeg ONAMOCELS TV
nepPLocOTEPOV doumv Ommg lists, maps, ranges kau Uris.

2vuyxpovicoc. O GLYYXPOVIGHOG GTOV TOAVVNLATICUO ETTVYXAVETOL UE KATOEG
otafepéc, thread safe classes, pe otabepég kataotdoeig peta&y tmv threads
KaBog emiong kol pe 1o LovTEAO actor yio To TNV emKovavio e PnvOpoTo
ueta&y tov threads.

AENTOUEPELEG TOV KAVOLV TNV OLOPOPA: TPOETIAEYUEVES TAPAUETPOVGS, EE0YMYN
tonov (type inference), Field Accessors, null able types, checked exceptions kot

numeric precision.

—
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Top scripting languages on the JVM

Groovy JRuby Scala Fantom Jython
Style / typing Qo / a0/ Q0. QO / Static Qo /
Dynamic Dynamic Functional Dynami
[ Static
Modeled on Java Ruby N/A N/A Python
Execution Compiled Compiled. Compiled Semicompiled Compil
Interpreted
Platformis) JVM JvmM JVM JVM, Net CLR  JVM
Integration with Java Excellent Excellent Excellent Fair Exceller
Execution speed Fair Fair Excellent Very Good Slow
Tool support Extensive  Fair Extensive Little Little

1] | b
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KE®AAAIO 8°

8.1 Eicaywyn

210 PEPOG TOV aKOAOVOEL £yvay EKTEAEGELS TTPOYPUUUATMV TTOL VAOTOLOVV TOV 1010
aAyopBLo 6TIC S1APOPES YADOGES TPOYPAUUATIOHOD Ko otny Java. Ot ektelécelg Eytvay
otV idwa JVM pe jre 8.0_31 kot og cvotpa pe Intel Core 2 Duo ota 2.10 GHz kon 32-

bit Windows 7 Professional.

= — S - - - Eg

— -—
o) 1 : 4 | Search Cantrol Panel |
2 ‘\-._/l |. 4 » Control Panel » System and Security » System v| ,|| Search Control Panel gel

Control Panel Home 2 - .
View basic information about your computer

% Device Manager Windows edition
]
% System protection Copyright @ 2009 Microseft Corporation. All rights reserved.
”‘E Advanced system settings Service Pack 1

Ly

Remote settings Windows 7 Professional

m

Get more features with a new edition of Windows 7

System
See also Rafinog: m Windows Experience Index
Action Center Processor: Intel(R) Core(TM)2 Duo CPU  T8100 @ 210GHz 210 GHz
Windows Update Installed memory (RAM): 3,00 GB
Performance Information and System type: 32-bit Operating System
Tools Pen and Touch: Mo Pen or Touch Input is available for this Display
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8.2 JRuby

I v ovykplon ¢ Java pue v JRuby ypnoipomombnkoy ot kddwkeg test.rb ko
Chain.java'. Ta mpoypéppata amotelobvrar omd dvo khaoeic. H khdon Chain Swatnpei
[ KOKALKN dtacvuvdedepévn Alota, 6mov kébe ototyeio g “yvmpilel’ to mponyoHuevo
Kot o emdpevo g Otav kKAnbel n nébodoc Kill tibeton éva katdeAtl. Kabe otoryeio g
Motag avtimpoomredeTol amd Evay apliud. O mpdtog £xet Tov aptfud 1, o devtepog 10 2
K.0.K. Emiong dwatmpeiton ko évog petpntg ‘BoAng’. Av o petpntg eivon pikpdtepog
amd Tov apBud tov ototyeiov, To otoryeio avéavel Tov apBpd. Av og kdmolo oTotyeio o
apBudg Tov Kat 0 apdudg BoAng ivar icot TOTE T0 oTOLKEID ‘PEVYEL amd TNV Alota. H

dwdkacio TeEAeldVeL OTOV amopeivel Eva oTotyelo.

"Yotepa amd TNV EKTELEGT TOL TOPATAVED KOOIKO o€ Java TPAE O LEGO XPOVO
extéleong ta 1438 nanoseconds, evé og JRUby o pécog ypovog extéleonc nrav 59.28
microseconds=59280 nanoseconds. ITapatnpodpe 6t 1 JRUby givor kotd oAb mo apyn

o€ oyéon ue tnv Java.

EmunpocOeta ) Java 6to GuYKEKPIUEVO TOPASELY LA TETVYAIVEL TLO GUUTAYT) KOOIKO GE
avtifeon pe v JRuby. To pévo mov kepdilovpe pe v xprion g JRUby givar n xpron

TOV AyKIoTpOV.

! http://blog.dhananjaynene.com/2008/07/performance-comparison-c-java-python-ruby-jython-jruby-
groovy/

—
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8.3 Jython

I v ovykplon ¢ Java pe v Jython ypnoipomofnkay ot kddikeg test.py kot
Chain.java?. Ta mpoypappota kGvooy v {Sia VAoToINoN He TOVE KOSIKES TOV

ypnoomomnkay oto meipapo pe v JRuby.

"Yotepa omd TNV eKTELEST) TOVG 6€ Java mipape oG LEGO xpovo ektédeong To 1438
nanoseconds, eva o€ Jython o pécog ypovog extéleong nrav 289.62
microseconds=289620 nanoseconds. To arotéleoua ovtd kabiotd v Jython moiv

pokpld otnv Katdtoén Tov ypdvov oe oyéomn pe v Java.

Meydho dpmg mheovéktnua tng Jython givon 6Tt 6e AyoTepPEg YPOUUES KMOOTKO, TETVYOIVEL

10 {010 amotéAecpa e TV Java.

2 http://blog.dhananjaynene.com/2008/07/performance-comparison-c-java-python-ruby-jython-jruby-
groovy/

—
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8.4 Groovy

Q¢ S0KIHOOTIKO TPOYpOaUa Yo TNV cOyKplot Java- Groovy ypnoipomomonke po
VAOTOINON TV TPOYPUUUATOV TOV TEPYpaPNKay oty evotnta ¢ JRUby. Yotepa and
™V ekTéAenn Tov apyeiov test.gy péow g JIVM mpape o péco ypodvo ektéreong ta
150.24 microseconds= 150240 nanoseconds ce oyéon pe to 1438 nanoseconds mov
elyape amd v ektédeon g Java. Onwg sivor pavepd amd to amoTeAESUATO Kot 0O M

Java kpatd pe gvkoria to mpofadiopa, apov gival oxeddov 150 popég ypnyopdtepn.

Ocov agopd v ‘prlvapia’ Tov koddika, 1 Groovy vilomoiet v idta Aettovpyio pe TOAD

HEYOADTEPO KMIIKN GE OYECT LE TNV Java.

—
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8.5 Clojure

"o v ovykplon Tov xpovov exktéreonc g Clojure ko g Java ypnoiomomOnkoy ta
apyeio Test_Cl.clj® kon Test.java®, to onoia SayetpiCoviar Svadikd dévipa. Y otepa omd

TIG LETPNOELG TOV YPOVOL EKTEAEGTG AAPOLLE TOVG TTOPOKAT® YPOHVOLG:
Clojure : 42680 milliseconds
Java : 24164 milliseconds

H java amodekvidetar kot ot mepintmon avtn taydTep, av Kot 6Gov apopd to péyedog

TOV KMAKa TG €ivatl Alyo peyoddtepog.

® http://benchmarksgame.alioth.debian.org/u32g/program.php?test=binarytrees&lang=clojure
* http://benchmarksgame.alioth.debian.org/u32g/program.php?test=binarytrees&lang=java

—
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8.6 Scala

I v pétpnon g xpovikng emidoong g Scala og oyéon pe v Java
ypnotponodnkay ot kddikeg Test.java kon Test_sc.scala’, 6mov dnpovpyodv o
duvapkn Mota akepaiov. Ta anotedéopara £de1&av kpd mpoPddiopa g Java, n
omoio. oAoKANpwaoe TV ektéleon g o 512 milliseconds, evd n scala akoAovdel pe 528
milliseconds. TTapdoia avtd givar pavepd Tmg o kddKA og scala amoteleiton omd

MYOTEPEG YPOUUES GE GYEOT LLE TOV OVTIGTOLXO TNG Java.

® http://programmers.stackexchange.com/questions/131636/performance-of-scala-compared-to-java

—
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8.7 Fantom

["a ) odykpion tov xpodvov extédeong g Fantom oe oyéon pe v Java ektedéstnrov
nés e VM ot kddikee CheckDailyOHLC® yia tic §Ho yAdooec. To mpdypopipol
dwyepileran apyeio. Q¢ TpdTO oTOKEIO TOL TPEMEL VO Kpivoue elval To péyebog tov
dvo poypappdtov. Me pukpn dapopd kepdilel  Fantom, i omoia €yet mo
CLUTVKVOUEVO KOOWKO o€ oyEon pe tnv Java. Opmg 660V apopd TV TOAVTAOKOTNTA TOV
KOO etvar eavepd otL ) Fantom £yetl to mheovEKTna LG Kot 1) xprion opyeimv yivetal

TOAD 10 €VKOAN am’ OTL TNV Java.

H extéleon tov mpoypaupatog oe Fantom otnv JVM dumpknoe katd péco 6po 2482
milliseconds, evd to 610 TpdypaLe € java 6To 1610 GLGTHIA S PKNOE KATE HEGO OPO

6972 milliseconds, oniadn 3 popég mo apyn eKTéleo.

® https://github.com/lel4866/FantomPerformance

—
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8.8 N'pa@ikn ATreiKOvion ATTOTEAECHATWYV

Mmnopel 0 kddkag o€ Java va givorl apketd ‘@AOOPOS’ Kal 16 KOVPASTIKOG LE TIG

TOALEC mapevOETELS Kl dyKloTpa, OAAG Kopio ard Tig mpoavapepBeices YADGGES dev

UTOPEGE VO, TNV EEMEPAGEL GTOV YPOVO EKTEAECNG OKOLLO. LTV GLVEYELN TOPATIOETOL

Sy papLpLo ToL TEPLEYEL TOVG YPOVOVG EKTEAECTG TMOV TPOYPAUUATMV OTIS OVTIGTOLYEG

YA®ooec. O dEovag TV xpoOvav gival oe AoyoplOukn KApoko Aoy® PeydAov eDPOLG

TILOV:
XPONIKH ANMOAOZH N\Qz:QN JVM
1000000 -
100000 -
10000 -
Hjava
, m jruby
XPOVOG o€
m jython
nanoseconds g Jy
(AoyapBpikn H groovy
KAipako)
m clojure
m scala
100 -
m fantom
10 -
1 T T T T T T
C A N Q 2 N Q
. Qﬁ §\§O ‘ \{@o @04 éo\é (_’@ s@(,\@

Ewkova 2. Fpadiki Aneikovion AnoteAECHATWY
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[Ma va pmopodv va eivarl GUYKPIGILO TO YPOVIKA ATOTEAEGILATO, EYIVE AVAYWYT] OTOV
YPOVO EKTEAEGTG TOV TPOYPUUUAT®V TOL ¥pnoiporotdnkayv otnv jruby, jython kot

groovy. H avaywoyn éywve pe v eENg Aoyikn:

O yp6VOG EKTELEGNG TOL TPMTOV TPOYPAUOTOS THG Java ftav 1438 ns. Xty mepintmon
g ovykplong Java- Clojure ypdvog ektédleong Tov Tpoypdupatog o€ Java nrov 24164
ms = 24164 * 10° ns ka1 o avtictoryo oty Clojure frav 42680 ms= 42680 * 10° ns.

YUVETMG:
42680 * 10° ns pe 24164 * 10°ns

II6ca; ue 1438 ns

To amotéleoua mov mpokvmtet givar 2540 ns. H tiun avt €xel ypnoyomonbei oto
LIy POLLLLLOL TTOV TTOPATEONKE TOPATAVE®. XTOV TOPAUKATO TIVAKO QOIVOVTOL Ol TIES TTOV

vroAoyicOnkav pe faon v napomdve AoyiKn:

Java

jruby

jython

groovy

Clojure

scala

fantom

1438 ns

59280 ns

289620 ns

150240 ns

2540 ns

1483 ns

512 ns

—
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JRuby

Test.rb

class Person
attr_reader :count, :prev, :next
attr_writer :count, :prev, :next

def initialize(count)
#puts “Initializing person : ° + count.to_s()

@count = count

@prev = nil

@next = nil
end

def shout(shout, deadif)
if shout < deadif
return shout + 1
end

@prev.next = @next

@next.prev @prev
return 1

end
end

class Chain
attr_reader :first
attr_writer :first

def initialize(size)
@first = nil
last = nil
for 1 in (1..size)
current = Person.new(i)
if @first == nil
@first = current
end
if last = nil
last.next = current
current.prev = last
end
last = current
end
@first.prev = last
last.next = @First
end

def kill(nth)
current = @Ffirst
shout = 1

—
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while current.next !'= current
shout = current.shout(shout,nth)
current = current.next

end

@first = current

return current

end
end

I TER=100000

start = Time.now
ITER.times { |i]|
chain = Chain.new(40)
chain_kill(3)

}
ends = Time.now

puts “Time per iteration = ° + ((ends - start) * 1000000 /
ITER).to_s() + " microseconds"

Chain.java

package fantomtest;

public class Chain

{

private Person first = null;

public Chain(int size)
{
Person last = null;
Person current = null;
for (int 1 =0 ; 1 < size ; i++)
{
current = new Person(i);
it (First == null) first = current;
it (last !'= null)
{
last.setNext(current);
current.setPrev(last);
}
last = current;
3}
Ffirst._.setPrev(last);
last.setNext(first);
}

public Person kill(int nth)
{

Person current = first;
int shout = 1;
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while(current.getNext() !'= current)

{
shout = current.shout(shout, nth);
current = current.getNext();

}

first = current;

return current;

}
public Person getFirst()
{
return Ffirst;
}
public static void main(String[] args)
{
int ITER = 100000;
long start = System.nanoTime();
for (int 1 =0 ; 1 < ITER ; i++)
{
Chain chain = new Chain(40);
chain.kill(3);
}
long end = System.nanoTime();
System.out.printIn(""Time per iteration = " + ((end -
start) / (ITER )) + "™ nanoseconds.');

+
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Jython

Test.py

class Person(object):
def __init_ (self,count):
self.count = count;
self.prev = None

self.next = None

def shout(self,shout,deadif):
if (shout < deadif): return (shout + 1)
self.prev.next = self.next
self.next.prev = self.prev
return 1

class Chain(object):
def __init_ (self,size):

self.first = None

last = None

for i1 in range(size):
current = Person(i)
if self.first == None : self.first = current
if last = None :

last.next = current
current.prev = last

last = current

self._first.prev = last

last.next = self.first

def kill(self,nth):

current = self_first

shout = 1

while current.next != current:
shout = current.shout(shout,nth)
current = current.next

self.first = current

return current

import time
ITER = 100000
start = time.time()
for i1 in range(1TER):
chain = Chain(40)
chain_kill(3)
end = time.time()
print "Time per iteration = %s microseconds " % ((end - start) *
1000000 7/ ITER)

—
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Chain.java

package fantomtest;
public class Chain
{

private Person first = null;

public Chain(int size)

{
Person last = null;
Person current = null;
for (int 1 =0 ; 1 < size ; i++)
{
current = new Person(i);
if (First == null) first = current;
it (last = null)
{
last.setNext(current);
current.setPrev(last);
+
last = current;
}
first._.setPrev(last);
last.setNext(first);
}
public Person kill(int nth)
{
Person current = first;
int shout = 1;
while(current.getNext() !'= current)
{
shout = current.shout(shout, nth);
current = current.getNext();
}
first = current;
return current;
}
public Person getFirst()
{
return First;
}
public static void main(String[] args)
{

int ITER = 100000;

long start = System.nanoTime();
for (int i O ; i <ITER ; i1++)
{

Chain chain = new Chain(40);

—

]
69 J



chain.kill(3);

}
long end = System.nanoTime();
System.out.printIn(""Time per iteration = " + ((end -
start) / (ITER )) + ™ nanoseconds.™);
}

}

—
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Groovy

Test.gy
class Chain
{ _
def size
def first
def init(siz)
{
def last
size = siz
for(def i =0 ; i < siz ; i+t)
{
def current = new Person()
current.count = i
it (i == 0) first = current
if (last !'= null)
{
last.next = current
}
current.prev = last
last = current
}
Ffirst.prev = last
last_next = first
}
def kill(nth)
{
def current = first
def shout = 1
while(current.next != current)
{
shout = current.shout(shout,nth)
current = current.next
}
first = current
}
}
class Person
{
def count
def prev
def next

def shout(shout,deadif)

{
if (shout < deadif)
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{
}

prev.next = next

return (shout + 1)

next.prev
return 1

prev

}
}

def main(args)
{
println "'Starting"
def ITER = 100000
def start = System.nanoTime()
for(def i =0 ; 1 < ITER ; i++)
{
def chain = new Chain()
chain.init(40)
chain_kill(3)
}
def end = System.nanoTime()
println "Total time = " + ((end - start)/(ITER * 1000)) +
microseconds"

}

def ITER = 100000
def start = System.nanoTime()
for(def i =0 ; 1 < ITER ; i++)

def chain = new Chain()
chain.init(40)
chain.kill(3)

}
def end = System.nanoTime()
println "Time per iteration = " + ((end - start)/(ITER *

1000)) + " microseconds"

—
\l
N

-



Chain.java

package fantomtest;
public class Chain
{

private Person first = null;

public Chain(int size)

{
Person last = null;
Person current = null;
for (int 1 =0 ; 1 < size ; i++)
{
current = new Person(i);
if (First == null) first = current;
it (last = null)
{
last.setNext(current);
current.setPrev(last);
+
last = current;
}
first._.setPrev(last);
last.setNext(first);
}
public Person kill(int nth)
{
Person current = first;
int shout = 1;
while(current.getNext() !'= current)
{
shout = current.shout(shout, nth);
current = current.getNext();
}
first = current;
return current;
}
public Person getFirst()
{
return First;
}
public static void main(String[] args)
{

int ITER = 100000;

long start = System.nanoTime();
for (int i O ; i <ITER ; i1++)
{

Chain chain = new Chain(40);
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chain.kill(3);

}
long end = System.nanoTime();
System.out.printIn(""Time per iteration = " + ((end -
start) / (ITER )) + ™ nanoseconds.™);
}

3}

—
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Clojure

Test_Cl.clj

(ns binarytrees
(:gen-class))

(set! *warn-on-reflection* true)
(set! *unchecked-math* true)

(def ~:const ~long min-depth 4)
(deftype TreeNode [left right ~long item])

(defn make-tree [~long item ~long depth]
(if (zero? depth)
(TreeNode. nil nil item)
(let [i2 (* 2 item)
ddec (dec depth)]
(TreeNode. (make-tree (dec i2) ddec) (make-tree i2 ddec) item))))

(defn item-check ~long [~TreeNode node]
(f (nil? (.left node))
(.item node)
(- (+ (.item node)
(item-check (.left node)))
(item-check (.right node)))))

(defn iterate-trees [~long mx ~long mn ~long d]
(let [iterations (bit-shift-left 1 (long (+ mx mn (- d))))]
(format "%d\t trees of depth %d\t check: %d"
(* 2 iterations)
d
(loop [result O
i 1]
(if (= 1 (inc iterations))
result
(recur (+ result
(item-check (make-tree i1 d))
(item-check (make-tree (- i) d)))
(inc i)))))))

(defn main [~long max-depth]
(let [stretch-depth (inc max-depth)]
(let [tree (make-tree 0 stretch-depth)
check (item-check tree)]
(println (format "stretch tree of depth %d\t check: %d' stretch-
depth check)))
(let [agents (repeatedly (.availableProcessors
(Runtime/getRuntime)) #(agent [1))
long-lived-tree (make-tree 0 max-depth)]
(loop [depth min-depth
[a & more] (cycle agents)
results [1]
(if (> depth stretch-depth)
(doseq [r results] (printin @r))
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(let [result (promise)]
(send a (fn []
(deliver result (iterate-trees max-depth min-
depth depth))))
(recur (+ 2 depth) more (conj results result)))))
(println (format "long lived tree of depth %d\t check: %d" max-
depth (item-check long-lived-tree))))))

(defn -main [& args]
(let [n (if (first args) (Long/parseLong (first args)) 0)
max-depth (if (> (+ min-depth 2) n) (+ min-depth 2) n)]
(main max-depth)
(shutdown-agents)))

Test.java

public class binarytrees {

public static void main(String[] args) {
int maxDepth;

{
int n = 0;
if (args.length > 0) {
n = Integer.parselnt(args[0]);
}
maxDepth = (6 > n) ? 6 : n;
3+
t
int stretchDepth = maxDepth + 1;
System.out._printin('stretch tree of depth " + stretchDepth
+
"\t check: " + checkTree(createTree(0, stretchDepth)));
+
trees(maxDepth);

}

public static void trees(int maxDepth) {
TreeNode longLastingNode = createTree(0, maxDepth);
int depth = 4;

do {
int iterations = 16 << (maxDepth - depth);

loops(iterations, depth);
depth += 2;
} while (depth <= maxDepth);
System.out.printIn('long lived tree of depth " + maxDepth
+ "\t check: " + checkTree(longLastingNode));

}

public static void loops(int iterations, int depth) {
int check = 0;
int item = O;




do {
check += checkTree(createTree(item, depth)) +
checkTree(createTree(-item, depth));
item++;
} while (item < iterations);
System.out.printIn((iterations << 1) + "\t trees of depth " +
depth + "\t check: " + check);

}

public static TreeNode createTree(int item, int depth) {
TreeNode node = new TreeNode();

node.item = item;
if (depth > 0) {
item = item + item;
depth--;
node.left = createTree(item - 1, depth);
node.right = createTree(item, depth);

return node;

}

public static int checkTree(TreeNode node) {
if (node.left == null) {
return node.item;
}

return checkTree(node.left) - checkTree(nhode.right) +
node. item;

}

public static class TreeNode {

private int item;
private TreeNode left, right;




Scala

Test_sc.scala

object Test _sc{
def main(args: Array[String])

{
var total: Long = O
val maxCount = 100
for (i <- 1 to maxCount)
{
val t1 = System.currentTimeMillis(Q)
val list = (1 to 20000) toList
val doub = list map { n: Int => 2 * n }
doub foreach ( println )
val t2 = System.currentTimeMillis(Q
printIn("Elapsed milliseconds: " + (t2 - tl1))
total = total + (t2 - t1)
}
printIn(""Average milliseconds: " + (total / maxCount))
}
b
Test.java

Class Test{
public static void main(String[] args)
{
long total = O;
final int maxCount = 100;
for (int count = 0; count < maxCount; count++)

{

final long tl = System.currentTimeMillis();

final int max = 20000;
final List<Integer> list = new ArrayList<Integer>();
for (int index = 1; index <= max; index++)

list.add(index);
}

final List<Integer> doub = new ArrayList<Integer>();
for (Integer value : list)

doub.add(value * 2);

—
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for (Integer value : doub)

{
}

final long t2 = System.currentTimeMillis();

System.out.printin(value);

System.out.printIn("Elapsed milliseconds: " + (t2 - tl));
total += t2 - t1;

¥

System.out.printIn(C"Average milliseconds: " + (total /
maxCount));
¥
h

—
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Fantom

CheckDailyOHLC.fan

using [java] java.lang

final class CheckDailyOHLC {

const static Str sSymbol := "RUT"

const static Str sBaseDir := "/Users/" +
System.getProperty(‘"'user.name’™) + /"

const static Str slIBDataDir := sBaseDir + "IBData/"

const static Str sYahooFilePath := siIBDataDir + sSymbol +
"/rut.csv"

const static Str sInDir := slIBDataDir + sSymbol + *'/*

const static Str sInFilePattern := sSymbol +
" \\d{8,8}[-Jtxt"

const static Regex inFileRegex :=
Regex.fromStr(sinFilePattern)

Date:Bar yahooBars := [:]

static sys::Void main(Str[] args) {
start_time := Duration.now
CheckDailyOHLC main := CheckDailyOHLC()
main.run(Q)
end_time := Duration.now
elapsed_time := (end_time - start_time).toMillis
echo('duration = $elapsed_time')

}

sys::Void run(Q) {
// read data from Yahoo Finance
yahooFile := File.os(sYahooFilePath)
it (lyahooFile.exists) {
echo(""*** Error: Yahoo data file $sYahooFilePath does
not exist')

return
}
lineno := 0
yahooFile.in.eachLine |line] {
lineno++
if (lineno > 1) { // skip header line
fields := line.split(",")
it (fields.size > 4) {
yahooBar := Bar()
yahooBar .date = Date.fromLocale(fields[0],
"M/D/Y'™)

yahooBar . open fields[1]-toDecimal
yahooBar .high fields[2]-toDecimal
yahooBar.low = Tields[3].-toDecimal

yahooBar .close = fields[4]-toDecimal
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yahooBars[yahooBar.date] = yahooBar

}

else

echo(""*** Error: Line $lineno of daily yahoo
data')

}
}

// read 5sec data from IBData directory and get daily
OHLC from each File

File[] ibFiles := File.os(sInDir).listFiles().exclude {
linFileRegex.matches(it.name) }
if (ibFiles.size == 0) {
echo("™*** Error: no iB data files in $sInDir")
return

}

ibFiles.sort

ohlcBar := Bar(Q)
ibFiles.each |ibFile] {

ibFilename := ibFile.name()
echo(*'Processing ${ibFilename}...")
sFileDate := ibFilename[sSymbol.size+l..-5]
fileDate := Date.fromLocale(sFileDate, "YYYYMMDD')
ibStream := ibFile.in
lineno = O
Decimal price := 0d
ibStream.eachLine |line|] {
lineno++

//echo('line $lineno: $line™)
fields := line.split(",")
if (fields.size < 3)

echo(""*** Error: Too few fields. Line $lineno
of S$ibFilename™)

else {

ohlcBar.date = Date.fromLocale(fields[0],
""MM/DD/YYYY'™)

if (ohlcBar.date '= fileDate)

echo(""*** Error: line date not same as
file date in line $lineno of IB file $ibFilename™)

else {

ohlcBar.close = price =
fields[2].toDecimal )
it (lineno == 1)

ohlcBar.open = ohlcBar.high =
ohlcBar.low = price

else {
if (price > ohlcBar.high)
ohlcBar.high = price

else if (price < ohlcBar.low)
ohlcBar.low = price
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}
}

ibStream.close

// now compare IBBars with yahooBars
sDate := ohlcBar.date.toLocale(*'"MM/DD/YYYY™)

yahooBar := yahooBars[ohlcBar.date]

if (yahooBar !'= null) {
opendiff = yahooBar.open - ohlcBar.open
highdiff = yahooBar.high - ohlcBar.high
lowdiff :-= yahooBar.low - ohlcBar.low
closediff := yahooBar.close - ohlcBar.close

echo('$sDate: opendiff=$opendiff
highdiff=$highdiff lowdiff=$lowdiff closediff=$closediff")
}
else
echo("'yahoo file does not contain entry for ib
file of date $sDate')

}
}
}

final class Bar {
Date date := Date.defVval

Decimal open := 0d
Decimal high := 0d
Decimal low := 0Od

Decimal close := 0d

}

CheckDailyOHLC.java

import java.io.File;

import java.io.lOException;
import java.nio.file_Files;
import java.nio.Ffile.Paths;
import java.text.NumberFormat;
import java.time.LocalTime;
import java.time.Duration;
import java.time.LocalDate;
import java.time.format.DateTimeFormatter;
import java.util _HashMap;
import java.util._List;

import java.util_Map;

import java.text._DecimalFormat;

public class CheckDailyOHLC {
static final String sSymbol = "RUT";

—
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static final String sBaseDir = "c:/Users/" +
System.getProperty(‘"'user.name’™) + "/*;
static final String slIBDataDir = sBaseDir + "IBData/";
static final String sYahooFilePath = sIBDataDir + sSymbol +
"/rut.csv'';
static final String sInDir = slIBDataDir + sSymbol + '/';
static final String siInFilePattern = sSymbol +
" \\d{8,8}[-]txt";

static class Bar {
LocalDate date;
double open;
double high;
double low;
double close;

}

Map<LocalDate, Bar> yahooBars = new HashMap<>();

public static void main(String[] args) throws I0Exception {

LocalTime start_time = LocalTime.now();

CheckDailyOHLC object = new CheckDailyOHLCQ);

object.run(Q);

LocalTime end_time = LocalTime.now();

Duration elapsed_time = Duration.between(start_ time,
end_time);

System.out.printf("'CheckDailyOHLC elapsed time is %d
milliseconds\n", elapsed_time.toMillis());

}

void run() throws 10Exception {
File yahooFile = new File(sYahooFilePath);
if (lyahooFile.exists()) {
System.out.printIn(*"*** Error: Yahoo data file " +
sYahooFilePath + " does not exist');
System.exit(1l);
}

int line_no;
string[] fields;
List<String> lines =
Files.readAllLines(yahooFile.toPath());
lines.remove(0); // skip header
line_no = 0O;
for (String line : lines) {
line _no++;
fields = line.split(’,™);
if (Ffields.length < 5) {
System.out.printIn("*** Error: Line
of daily yahoo data™);
continue;

" + line_no +
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}

Bar yahooBar = new Bar();

yahooBar.date = LocalDate.parse(fields[O0],
DateTimeFormatter.ofPattern(*M/d/y'™));

yahooBar .open = Double.parseDouble(fields[1]);

yahooBar.high Double.parseDouble(Fields[2]);

yahooBar .low = Double.parseDouble(fields[3]);

yahooBar .close = Double.parseDouble(fields[4]);

yahooBars.put(yahooBar.date, yahooBar);

}

// read 5sec data from IBData directory and get daily
OHLC from each file
File[] ib_files = getFiles(sInDir, slnFilePattern);
if (ib_files == null || ib_files.length == 0)
System.out.printIn(*"*** Error: no iB data files iIn

+ siInDir);

Bar ohlcBar = new Bar();
double price;
//assert ib_files = null;
for (File ib_file : ib_files) {
String ibFilename = ib_file.getName();
lines = Files.readAllLines(Paths.get(sInDir +
ibFilename));

System.out.printIn(*'Processing
ll---ll);
String sFileDate =

ibFilename.substring(sSymbol.length() + 1, sSymbol.length() + 9);
LocalDate fTileDate = LocalDate.parse(sFileDate,
DateTimeFormatter.BASIC_1SO_DATE);
line_ no = O;
for (String line : lines) {
line_no++;
fields = line.split(",™);

+ 1bFilename +

iT (fields.length < 3) {
System.out.printIn("*** Error: Too few
+ line_no + " of " + ibFilename);
continue;
be

ohlcBar.date = LocalDate.parse(fields[0],
DateTimeFormatter.ofPattern("*M/d/y'™));
if (lohlcBar.date.equals(fileDate)) {
System.out.printIn("*** Error: line date not
same as file date in line " + line_no + " of IB file ™ +
ibFilename);

fields. Line

continue;
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// ignore lines before 9:30
LocalTime tickTime = LocalTime.parse(fields[1],
DateTimeFormatter.1SO_LOCAL TIME);
it (tickTime.isBefore(LocalTime.of(9, 30)))
continue;

ohlcBar.close = price =
Double._parseDouble(fields[2]);
if (line_no == 1)
ohlcBar.open = ohlcBar.high = ohlcBar.low =
price;
else {
it (price > ohlcBar.high)
ohlcBar.high = price;
else 1If (price < ohlcBar.low)
ohlcBar.low = price;

}

// now compare IBBars with yahooBars
Bar yahooBar = yahooBars.get(ohlcBar.date);
String sDate =
ohlcBar.date.format(DateTimeFormatter.BASIC 1SO _DATE);
it (yahooBar != null) {
double opendiff = yahooBar.open - ohlcBar.open;
double highdiff = yahooBar._high - ohlcBar.high;
double lowdiff = yahooBar.low - ohlcBar.low;
double closediff = yahooBar.close -
ohlcBar.close;
NumberFormat formatter = new
DecimalFormat(*'#0.00");
System.out.println(sDate +
formatter.format(opendiff) + " highdiff=" +
formatter.format(Chighdiff) + ' lowdiff="" +
formatter.format(lowdiff) + " closediff=" +
formatter.format(closediff));
}
else
System.out.printin("yahoo file does not contain
entry for ib file of date " + sDate);

}
}

File[] getFiles(String dirname, String pattern) {
File dir = new File(dirname);
if (Mdir.isDirectory(Q)) {
System.out.printIn(""****Error:" + dirname + " is not
a directory');
return null;
}

: opendiff="" +
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}

return dir_listFiles();

—
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. http://www. jython.org/jythonbook/en/1.0/LangSyntax.html#the
-difference-between-jython-and-python

. http://en.wikipedia.org/wiki/Java virtual machine

. http://en.wikipedia.org/wiki/Jython

. http://www. javaworld.com/article/2071794/java-app-dev/ruby-
for-the-java-world.html
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