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NepiAnyn Zta EAAnVIKA

AvVTIKE(PEVO TNG TTapoU oo SIMAWMATIKAG amoTeAEL o TPpWTO oTAdLO N TEPLYpadr TwV CUYXPOVWY
npokAnoewv oto nedio Twv Bdoswv Asdopévwy evw oe deltepo otadlo vAormoleital pla Batch edappoyn
yla petadopd peydAou oykou Sedopévwy Petaty dUo oxeolakwy Bacswy, dladikaaoia mou amavidtal cuxva
oTa cUyXpova ETIXELPNOLOKA TtepLBarlovTa Kal anoteAel TPOKANGoN AOYw TOU OYKOU KAl TNG ONUAVTLIKOTNTOG
Twv Oebopévwv yla kaBe emuxeipnon. 2to onuepwvO Tomio OAOEva KOl TEPLOCOTEPEC OVOPWILVEC
6paoTNPLOTNTEG MPayUATOTOoLoUVTAL HEoWw OSLadIKTUoU (NAEKTPOVIKO €UTOPLO, NAEKTPOVIKEG ONUOGCLEG
UTINPEOLEC KATT), EVW N ELOBOAN TWV KOWVWVLKWV SIKTUWV onpatoSoTel tnv mpoofacn os pla véa emoxr omou
KaBe dtopo Slatnpetl pia emutAéov «online {wr Kot mpoowrikdtnta». Eilval Aoutdov avtlAnmtd, OtL o auto
T0 Slapopdoupevo mAaiolo Lwng mopayovtal Kabnuepva Tepactiol oykol Sedopévwy, oL omoiol yevvouv
auv&avopeveg TMPOKARoel ocov adopd otov tpomo OSlaxeiplong, Hetadopds Kol amobrnkeuong Toug,
S6e60UEVOU OTL HETA TNV OAOKANPWOHN OMOLACONTIOTE EVEPYELAG, TA SESOUEVA TIPETIEL VA TTAPAEVOUV TIARPN

KOLL OE CUVET Katdotoon.

Eldikotepa, n petadopd peydlou Oykou Sedopévwv petafl Suo oxeolakwv Pacswv eival pia
ETIXELPNOLOKN QVAYKN N omola POKUTITEL GUXVA, ylo AOyoug cuvtipnong i avoBaduiong twv umodouwy,
oAAayng texvoloyiag KA, kal mapouctdlel SUoKoAieg Kal TPOKANGCELC Tou adopolv TV TaxlThTa
enefepyaociog, TNV Slatpnon tng 0pBotnTag Twv Sedopévwy, TwWV HETOEY TOUC EEAPTANCEWV QKOO KAL TNV
Slaxeiplon anpoomntwy Stakonwy TG dtadikaciag. H ebpappoyn nou vlomnoliBnke ota mAaiola tng epyaociag
oUTNG, TPOEKUPE Omd TIPOYUATIKN EMLXELPNOLAKN amaitnon mou odopouoe TNV petadopd tng Bacng
Sebopévwy evoc Stadiktuakou BipAonwAsiov, and MySQL cUotnua Slaxeipiong oe Oracle. H edbappoyn
elval ypappévn oe Java kal yla tnv e€aywyn, eneepyaocia kat eyypadr twv dedopévwy katd Seopideg
xpnotuormnolel to eptBaAAov Spring Batch. Mepl\apBavel poég e€aywyng dedopévwy amo Baon aAld Kot ano
opxela, kKaBwg eival clvNBEeC KATIOLOL TIIVAKEG TWV ETIXELPNOLOKWY PACEWV va evnUepwvovTalL Pe dedopéva
TIOU avtAouv amno apxeia. EmumAéov nepthapPavel pa ypadikn diemaodn xprnotn Bacilopévn oto Spring MVC
nepBAANOV WOTE VO UMOPOUV Ol EUTOPLKOL XPHOTEG VAL TTOPAUETPOTIOLOUV TIG €pyaoieg, va gAéyxouv Tn
Sladikaoia Kol vo evnepwvovTal ylo AdBn kot tuxov amotuyieg kabwe, omwe OAeg ot batch Stadikaoisg, ot
epyoaoieg TpEYOUV OTO TAPACKNVLO XWPLg mapEupacn xpnotn. Ma TNV €yKalpn eVNUEPWON TWV SLOXELPLOTWV
KOTA TO oegvaplo amotuxiag €xel ulomolnBel kal pNXAVIoUOC amooTtoAng email pOALG kamowa epyaocia
amotUXeL. o To oevapLo aUTO LAOTIOLEITAL KAl HNXOVIOUOG emavaAPewy TN epyaciog amod To onueio oto
omolo SLOKOTINKE, WOTE va Wn Xpelaotel va emavaAndBel and tnv apyxn KAtL mou Ba eixe peydAo Xpoviko
KOOoTOC. TENOG, yla Tn auToU aKpLBWG Tou KOOToUG, Slvetal n emiloyn va Tpefel mapAaAAnAa n Stadikaoia pe

xpnon partitioning kat mopotiBeTaL cUYKPLON XPOVOU TNG OELPLOKAG KOL TNG TTApAAANANG eKTEAEONG.

Négerg KAewdua: Baoelg Asdopévwy, RDBMS, Batch Processing, Spring Batch, Spring MVC, Java, padikni
Aemtadn Xprnotn






NepiAnyn ota AyyAka (Abstract)

The objective of this Diploma Thesis is, in the first place the description of modern challenges in the
field of Databases, and secondly the design and implementation of a Batch application, for the migration of
large data sets between two Relational Databases, which is a common business demand and shows several
challenges because of the volume and importance of the data for a modern company. Nowadays, more and
more human activities are performed via the Internet (e-commerce, electronic public services etc), not to
mention our everyday occupation with the various social media platforms. In this context, it is obvious that,
large amounts of data are produced in a daily basis, which in turn means augmented challenges concerning
the monitoring, migration, storing of such great volumes of Information, in order for that Information to

remain consistent.

Data Migration for large amounts of data is especially considered an important and challenging
business need, that occurs whenever a company or organization plans to upgrade or change its
infrastructure or move to another technology, which is a frequent case. After the migration is completed
data need to be left in a consistent state avoiding any data loss, while the time consumed for the process
plays an crucial role. The application developed as part of this Diploma Thesis, responds to a real-life
business demand, which was the migration of the Relational Database of an online bookstore from the
existing MySQL management System to an Oracle Management System. The application is written in Java,
and employs Spring Batch Framework for the extracting, transforming and loading of the data, splitted in
batches. It includes Jobs for extracting data from the Database as well as from files, for in many modern
companies, databases include tables that are populated with information extracted from files. It also offers a
Graphical User Interface based in Spring MVC Framework, aimed to help business users configure and
monitor the whole process- that runs in the background without human intervention- and get informed for
the status of jobs, that is whether they finish succeeding or failing. In order for the users to be immediately
informed of a failed job, a mechanism for sending emails on job failure is provided. For this exact job failure
scenario, we also implemented skip and retry mechanisms. Finally, aiming to reduce time consumation of
the process, we provided alternative parallel execution of the jobs using partitioners, and compared the time

consummation results of sequential and parallel execution.

Keywords: Databases, RDBMS, Batch Processing, Spring Batch, Spring MVC, Java, Web Interface
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KEDAAAIO 1
Elocaywyn

1.1 Baoelg Asdopévwv

‘Eva obotnua Slaxeiplong Bacswv dedopévwy (Database Management System, DBMS) ivat éva cUvoAo ano
oxetl{opeva Sebopéva Kol TMPOYPAUUATA TIOU XPNoLomololvTalL yla mpooBaocn os autd ta dsdopéva. H
ouMoyn Twv dedopévwy, TIou cuvRBwe avadépetal wg Baon Sedopévwy, epLExel TMANPodOPLEC OYETIKA e
ploL eTUXElpNON 1 €vav OpPYaVIOMO. XTOXOC €vog cuotnuatog Slaxeiplong Bacswv dedopévwy eival va
TIAPEXEL €vav BOALKO KOl ATOTEAECUATIKO TPOTO va amobnkevovtal Kot va avakaAolvtal ol TAnpodopieg

QUTEG amo TG Baoelg Sedopévwy.

Ta ovotiuata Siaxeiplong Baoswv OSedopévwv TpogkuPav oav QmOKPLOn OTIC OPXIKEG HeBOSouUC
Staxeiplong Sedopévwy. tn Sekaetia Tou ‘60 ol amattolueveg mAnpodopieg amobnkevovtav ota apyeio
TOU AELTOUPYLKOU CUOTHHATOC NAEKTPOVIKWY UTIOAOYLOTWY KAl QPO Ylot TNV EKTEAECH EVEPYELWV OTIWG
gloaywyn, evnuépwoaon f dlaypadn auvtwy Twv mAnpodoplwy xpetaldtav va ypadel ava nmepimtwon Kal £va
KaTaAnAo mpoypappa. Mépa amd outrh TV avaykn, mou Tpodavwe SuoyEpalve Tn Asltoupyio Twv
ETUXELPNOEWY, HLO TETOLOU £l60UC TPOCEYYLoN €iXe Kot GANO LELOVEKTLOTA OTIWG TIPOBANLATA TAUTOXPOVNC

MpooPaonG, AcUVENELAG TwV SedoUéVwY, aoPAAELAG KATT.

Inuepa Ta ouotnuota Pdcswv Sedopévwyv Pplokovtal TaAvioU Kol oL TEPLOCOTEPOL  GvBpwrol
ouvSlaAéyovtal aueoa ) Eppeca pall toug MoAAEG dopEC TNV NUEpa. Otav péow web meplnyolaoTE o€ Eva
online BBAlonwAeio katl umtofdarloupe pia online mapayyeAia, étav avalnTtoUE TOV UTIOAOLTTOUEVO XPOVO
OUNlag oto oUpPBOAALO TIOU £XOULE ME €vav TNAETIKOWVWVIOKO TIAPOXO 1 OTav ouvOeOUAOTE OTNnV
otooeAida plag tpdmelag Kol avOKTOUUE TIANPOGOPIEG OXETIKEG HE TO AOyaplOopO pag, OTnv
TpayHaTkOTNTA AapBavel xwpa Kamolag Hopdnc emkovwvia pe pLo Bacn. AutA n emkowvwvio, og GAAEG
TIEPUTTWOELG, UMOPEL vor pnv eival kav mpodavig yla toug xpnoteg. Mmopel yla mapddslypo amida vo
TEPINYOULOOTE OE MO LOoTOOEA SO —Xwpic va ektehoUpe Kamola evépysla eyypadnc n ovalntnong
Sebopévwv— n LotooeAiba OUWC OTO TMOPOOKAVLIO va Kataypddel os pio BAcn Ta KALK TTOU KAVOUE WOTE va
propel oe 6eltePo XPAvo val oVaAUGCEL TIG TIPOTLUNOELG KOG KOL VO LOLG TIPOTEIVEL OXETLKO TIEPLEXOUEVO TNV

enopevn dpopd mou Ba tnv emokePTOUE.

Ta ocuotripoata dtoxeiplong Paocswv dedopévwy ouveyilouv va efehiooovtal Kal va ipoodEPouV OAO Kal TILo

TPONYUEVA CUCTAUATA amoBrnkeuong, avaktnong kot Stavoung dedopévwv. H peTe€EAEN Toug €xel
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tpododotrost TNV avamtuén TANBWPAS TPONYUEVWY TEXVOAOYLWV OMWE TwV ouoTnUAtwv mehdtn /
Slakopotn (client / server), touv Data Warehousing kot tou Online Analytical Processing (OLAP) mou
amoTeAOUV TOV TUPNVA TWV Kopudaiwv cluyxpovwv TANPodopLAKWY cuoTNUATWY. MNeplocdtepa yla OAa

auta adnvetal va avadepBbolv ota emopEevVa.

1.1.1 TlA\wooegBaoswv Asdopévwv

‘Eva cuotnua Baong deSopévwy mapexel pa yl\waooa oplopol twv dedopévwy (Data Definition Language,
DDL) pe tnv omoia kaBopiletal To oxAua tng Baong kat pa yAwooo xelplopot twv Sedopévwy (Data
Manipulation Language, DML) yia va ekdppdalovral To EpWTAUATA KOL VO EKTEAOUVTOL OL EVIUEPWOELG TWV
Sebopévwy. AuTég ol duo bev eival duo Eexwplotég YAWoosg ald TPAKTIKA pépn pag YAwooag, Kotd

Kavova tng yl\waooag SQL n omola sivat n mAéov xpnotuomnoloUpevn YAwooa Bacswv Sedopévwy.

Méow tn¢ DDL kaBopiloupe to oxnpa tng Baong Sedopévwy To omoio anoteleitol and éva cUVOAO OPLOUWY
KoL TTPOOBETWVY BLOTATWV TWV Sedopévwy. OL TIEC Tou amoBnkelovtal otn BAcn TPEMEL VA LKOWVOTIOLOUV
KATOLOUC TEPLOPLOUOUG CUVETIELOC KOl aKEPOLOTNTAS oL omoiol kabopilovral pe tn Bonbesla tng DDL. Evag
TIEPLOPLOUOG Umopel va elval éva auBaipeto katnyopnua mou avadépestal otn Bacn dsdopévwy Kal o€
KATIOLEG TIEPUTTWOEL MTopel elval xpovoBopo. MNa autd to Adyo ta cuothuota PAcewv OSedSopévwv
edapuolouv MEPLOPLOUOUC AKEPALOTNTAG TIOU UIMOPOUV va eAéyXovtol He eAAXLOTO KOOTOC (meploplopol
niedilou TIwv, akepalotnTa avadopwv-kKAESLWY, e€oualodotnon Kat aAleg Staodpalioslg). H £€o6o¢ tng DDL
tomoBeteital oto Aefikd Sedouévwy (Data Dictionary), To omoio nepléxel peta-6edopéva, Sedopéva dnhadn
OXETIKA pe Ta Sebopéva. To Ae€ikd sival €vag el6kol TUTIOU TVAKAG TIOU UIMOpPEL va poomeAaotel kat va

evnuepwOel povo amo 1o (6o to cuotnua tng Bdong dedopévwv.

Méow tng DML oL Xproteg umopolv va avaktouv npocofacn ota dedopéva tng BAong HEow TG UTIOBOANC
epwTnUAtwy (queries). Eva query sival pla mpotaon os yA\wooa SQL mou avakalei mAnpodopieg. Népa and
Vv avakAnon nAnpodopuwv (Aettoupyia read), ol iAot TUTOL MpooPBacng ota SeSopéva oU UMopoU e va
g€xoupe péow tnG DML elval n elocaywyn twv mAnpodoplwv (Aettoupyia create), n Staypadn mAnpodpoplwy
(Aettoupyia delete) kat n tpomomnoinon undpxouowv Anpodoplwv (Aettoupyia update). OL TEooEPLG AUTEC

Aettoupyieg avadEpovtal cuxva Pe to akpwvUpLo CRUD (Create-Read-Update-Delete).

1.1.2 Movtéla Baoswv AeSopévmv

Ta povtéha Bacswv dedopévwy elval o TpOMo¢ va kaboplotel n Aoyikr Soun plag Baong SeSopévwy Kal o

TPOMOC e Tov omoio Ta debSopéva Ba amobnkevovtal, opyavwvovtol kal Staxelpilovral. Ta poviéda
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Se60UEVWV UMOPOUV VA XWPLOTOUV O TECOEPLG KATNYOPLEG: To oxealakod poviédo (Relational Model), to
povTélo ovtothtwv-cuoyetiocewv (Entity-Relationship 1 E-R Model), to avtikelpevootpadeg HOVTEAO
(Object-Based Data Model) kal to nuidopnuévo povtélo (Semi-structured Data Model). Mapouacialoupe
€6w ev ouvtopia KaBEva amod auTd, OTEKOUEVOL TIEPLOCOTEPO OTO HE Sladopd SnuodAEoTEPO Kal EUpUTEPDL
XPNOLLOTIOLOUEVO —TO OXECLAKO HOVTEAO, evw Ba Tpémel va avadepbel mwe otopkd unhpéav Kot dAa
povtéla onwg to Sdiktuako (Network Model) ) to epapyikd (Hierarchical Model) ta omoia 6pwg Atav
opKeTA TieplmAoka Kot SuovonTa e AMOTEAECHA VO £XOUV OTO HEYAAUTEPO HEPOC TOUC avTlkataotabel amno

TO OXECLAKO.

1.1.3 To Zxeowak6 Movtélo (Relational Model)

To oXe0L0KO HOVTEADO XpnoLUoTolel éval GUVOAO QTO TIVAKEG TIOU QVTUTPOCWIEVUOUV Ta SeSouéva Kol TLG
OX£0eLg peTafl autwv Twv dedopévwy. Kabe mivakag (avadEpetal Kal wg oxeon) €xel TMOAEG OTAAEG Kall
KAaBe otAAn €xelL éva povadiko ovopa. To OXECLOKO LOVTIEAO eival TAPASELYO LOVIEAOU BAGCLOUEVOU OTIC
eyypadec. H Baon dedopévwy sival dopnuévn oe eyypadeéc (avadépovtal Kal w¢ yPaUUES) otabepnc
popdng, Stadopwv tunwy. Kabe mivakag mepLEXel eyypad£EC EVOC CUYKEKPLUEVOU TUTIOU Ttou opiletal amo
€va otaBepo aplBpo nediwv 1 / kot dotAtwy. OL 6TAAES TOU Tivaka OVTLOTOLXOUV OTLG LOLOTNTEG TOU TUTIOU
™G eyypadng.

2TO OXECLAKO LOVTEAOD TIPETEL VA €XOUE €va TpOTo va kabopiloupe mwg Ba Stadopormolovvtal oL eyypadeg
pLog dedopévng oxéong. Auto ekdpdletal oe ox€on HE TG WOLOTNTEG TOUG. OL TLHEG TWV LOLOTATWY ULOG
eyypadng mMpEMeL va lval TETOLEG TTOU va UIMopouv va mpoodlopilouv povadikad tnv eyypadn. Me alha
Aoyla, dev emutpénetol Suo eyypadég oe pa oxéon (mivaka) vo €xouv akplPwe tnv dla TR o OAeg TIG
LBLOTNTEG TOUG, YLaL OUTO XPNOLUOToLoUE TNV Evvola Twv KAeLSLwy. Opiloupe OTL éva umtep-KAeLSL eival éva
oUVOAO amod pLa 1) MeEPLooOTePES LBLOTNTEC TTov, av AndBouv cUAAOYIKA, HOg eMLTPEMOUV va tpoadlopiloupe
povadilkd tnv eyypadn pag oxéonc. Eva umép-kAeldi pmopel va mepléxel MOANEG 1OLOTNTEG. JuvhBwC
evlladepopaote yla umép-KAelSLA yla ta omola 8ev UMAPXEL UTOCUVOAO Twv LSLOTATWY TOUG TOU va

amnotelel eniong umép-kAeldi. Autd ta eAaylota UTEP-KAELSLA ovopdlovtal urtoPrdLa KAELSLA.

Me tov 6po mpwtevov KAeWSi (primary key) dnAwvoupe éva umondlo kAeldi mou €xel emhexBel amnod tov
oxedlaoth tng Baong dedopévwy we To PaCKO PHECO MPOOSIOPLOUOU Twv gyypadwv Tng Baoncg. Qg ek
ToUToU, omolecdnmote duo eyypadEG 0TO CUVOAO OVIOTHTWVY ATIOYOPEVETAL VA €XOUV TAUTOXPOvVA TNV (bla
TR otg 8otnteg tou KAeldLoU. To KAelSl avtimpoowmnelel €vav MEPLOPLOUO TNE KATAOTAONG N omola

povtelomoLeitad.
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T€Aog, pa oxéon (oxéon avadopadg) pmopel va mepAapPAavel otig LOLOTNTEC TNG TO TPWTEVOV KAELSL pag
AAANG oxéong (avadepouevn axéon). Auth n WLotnta ovoualetal E€vo kAeLSL (foreign key). Ta Eéva kAelbLa
opilouv Toug neploplopolg akepaloTnTaG avadopwy, oUWV PE TOUC OMoioug oL TLUEG Ttou eudavilovtatl
oe KaBoplopeveg LBLOTNTEG omolaodnmote eyypadng otn oxéon avadopdg MpENeL va epdavilovral emniong

o€ KoBopLoPEVEC LBLOTNTEG TOUAAXLOTOV ULag eyypadng otnv avadepopevn oxéon.

1.1.4 Movtélo Ovtottwv-Zuoxetioewv (Entity-Relationship 1} E-R Model)

BAon yla To LOVTEAO OVTOTHTWV-CUCYKETICEWV ELVOL N KATNYOPLOTIOINON OVTLIKEWMEVWY KOL TWV OXECEWV
peTafy toug. OvtotnTa eival éva avilkelpevo evdladEPovTog Tou MPAyHOTIKOU KOGHUOU Tou Eexwpilel amno
Ta uTtoAouna (avBpwrol, PEPN, avTLKElpEeva, yeyovota KATT). ZuoxEtion ivat n clvdeon SUo N TEPLOCOTEPWV
OVIOTATWY HE TPOMO TOU VO Topouclalel evlladépov yla To oxedlacpo. To LOVIEAO OVIOTHTWV-
CUCXETIOEWY XPNOLUOTIOLE(TAL OTO TMPWTO OTASI0 oXedloong evog CUCTAUATOC TANPOdOPLWY, KATA TNV

OVAAUGCH TWV ATOLTHOEWY TOU.

1.1.5 Avtikeipevootpadeg Movtélo Asdopévwy (Object-Based Data Model)

O avtikelpevootpadng mpoypappatiopdc (Java, C++ k.a.) €xel yivel n kuplapxn pebodoloyia avamtuéng
Aoylopkol. Auto odrynoe otnv avamtuén evog avtlkelpevootpadouc LOVIEAOU Se80UEVWV TIOU UIOPEL val
BewpnBel emMEKTAON TOU HOVIEAOU OVIOTHTWVY-CUCKETIOEWV KOl TIEPLYPAPEL OXL HOVO TO XOPOKTNPLOTIKA
ekelva mou opilouv TNV KATACTAON EVOG OVTLKELLEVOU OAAA KOl TIG EVEPYELEG TIOU UTOpPEL va ekteAouvTal

arnod / og auto. Ta avtkeipeva SnAadn og £va TETOLO LOVTEAND €XOUV EKTOC ATIO TAUTOTNTA KOL CUMTTEPLPOPAL.

1.1.6 Hudopnpévo Movtélo Asdopévwy (Semi-structured Data Model)

To nUOOUNUEVO HOVTEAD Oedopévwy ETUTPEMEL va umapxouv Tpodlaypadéc twv dedouévwy oOtav
Sladopetika otolyeia Sebopévwy Tou 8lou TUMOU pmopel va €xouv Sladopetikd cUvola LSotATwWY. Ta
MOVTEAQ auTA eival oAU guéAikta kaBwg dev meplopilovtal amo auotnPouUs OpLOUOUC OXNMATWY aAAA Sev
elval T600 amodoTIKA KATA TNV EKTEAEOT EPWTNUATWY. TUTIKA oL eyypadEC pLag nudopnpévng Baong (rmou
propel yla mapadelypa va eivat XML apyeia) anobnketovtal pe pla avadopad yia tn B€on toug oto file
system KATL TIOU EMUITPEMEL TNV eKTEAEON path-based epwtnudtwy amodotikd, xwpic pwe va cupPaivel to

(610 yla teplocOTEPO CUVOETA EpWTAUATAL.

Mpog anddelfn Tou LOXUPLOKOU OTL TO OXECLOKO HOVTEAO sival Ue dtadopd To eupUTEPA XPNOLLOTIOLOULEVO

povtého Baoceswv Sedopévwy pmopolpe va Swooupe to Xxnua 1.1 oto omoio amelkovidovrat ta 10
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dnpodpéotepa DBMs tov Ampikio tou 20174, pali pe o poviého oto omoio Bacifovtal Kat Thv HeTABOAR
™G SNUOTIKOTNTAC TOuC Ta TeAsutaia duo xpovia. Tic 7 amo ti¢ 10 B€oelg KatoAauBAvVOUV GXECLOKA
ovotnuata Staxeiptong, pe tv MongoDB (nubopnpUévo HOVTEAO, TO MPWTO KN OXECLOKO HOVTIEAO TNG
Alotag) va xavel paAtota to 2017 tnv B€on mou eixe evtog TG Meviadag. ITIG TPELG TPWTEG OE0ELg, Me

peyaAn Stadopd amo oAa ta umolouna, Bpiokovtal n Oracle, n MySQL kat o Microsoft SQL Server.

Rank Score

Apr  Mar apr DBMS Database Model Apr  Mar Apr
2017 2017 2016 2017 2017 2016
1. 1. 1.  Oracle k2 Relational DBMS 1402.00 +2.50 -65.54

2. 2. 2. MySQL k4 Relational DBMS 1364.62 -11.46 -5.49

3. 3. 3. Microsoft SQL Server 2 Relational DBMS 1204.77 -2.72 +69.72

4. 4. A5 PostgreSQL Ed Relational DBMS 361.77 +4.14 +58.05

5. 5. & 4. MongoDB ks Document store 325.43 -1.51 +12.98

6. 6. 6. DB2 lud Relational DBMS 186.66 +1.74 +2.57

7. 7. 7.  Microsoft Access Relational DBMS 128.18 -4.76 -3.79

8. 8. 8. Cassandra lul Wide column store 126.18 -3.01 -3.49

9. A 10. 9. Redis |z Key-value store 114.36 +1.35 +3.12
10. o 10.  SQlLite Relational DBMS 113.80 -2.33 +5.83

Ixnua 1.1 Ta 10 Snpodréotepa DBMs
1.2 JuvaAAayég

Ot ouvaMayég nailouv onuavtikd podo otn Stadkacia avamtuéng Aoylopikou, eéacdaiilovtag OtL Ta
Sebopéva kat oL Topol pag edpappoyns Pplokovial MAvVTa 0€ CUVEMN KATAOTAGCH. XWPLG TIG CUVOAAAYES

umapxel kivduvog yla data corruption ) aouvénela HeTafl Twv SESOUEVWVY KAL TWV EUTTOPLKWY QTIOLTCEWV

™G epappoyn.

KAaoko mopddelypa ylol va Yivouv Ta mopomdvw avilAnmtd, anotelel o oevaplo petadopds kedpalaiou
petafl Suo Tpamellkwv AOYAPLOCUWY, OTO OTOL0 XPEWVETOL £vaC AOYOPLAoUOG A Kal TILOTWVETOL £VOg
Aoyaplacpog B. adwg sival anapaitnto site vo cupPel kal n mioctwon kot n xpéwon, €ite va pn ocupPei
timota. H petadopd kepalaiou dnhadn Ba mpémel va cupPel ocuvolkd r kaBolou. Auth n amoitnon
ovopaletal atoptkotnta (atomicity). EmumA€ov, ival ouolaoTtiko n ektédeon tng petadopadc va dtatnprioet
TN oUVENELA (consistency) tng Baong dedopévwy. ITo mMapadelyud pag dnAadn, mpémnel va dtatnpnOet n agia
Tou aBpoiopatog Twv UMoAoimwy Twv Aoyaplacpwy A kat B. Emetta to cuotnua tng Baong nmpémet va AaBeL
elbka pé€tpa wote va efacdaliosl ot n ouvaAlayrp Ba Asltoupynoel ocwota Xwpig mapépPacn and
TOUTOXPOVO EKTEAOUEVEG TIPOTACELG. AUTH N amalitnon ovoudletal anopovwon (isolation). TéEAog, peta tnv

ETULTUYXN €KTEAEDN TNC HeTadOPAG KeDaAaiwy, OL VEEG TIUEG TWV UTIOAOLTIWVY TwV Aoyaplacpwv A kol B mpénel

! AeSopéva amo To site http://db-engines.com/en/ranking mou og punviaio Bdon kataypddeL TLC TAOELS TOU XWPOU.
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va dlatnpnBoulv €0Tw Kal av cUKPBEL KATIOLO ATIPOOTITO TIEPLOTATIKO OTIWG N SLAKOTIH TOU CUOTAMATOG. AUTH

n amnaitnon ovopdletal avOektikotnta (durability).

Ye autd to mAaiolo, opiloupe pla cuvallayn (transaction) wg pia cuAAoyr AELTOUPYLWY TIOU EKTEAOUV La
povo Aoyikn Asttoupyia oe pla Baon dedopévwy, oxnuatilouv SnAadn pia Aoyikn povada epyaciag. Kabe
cuvaAAdayn elval pLo Lovado aTOUKOTNTAG KoL CUVETELAG. ATTALTOUE oL cUVAAAQYEG va pnv TapafLalouv
OTIOLOVONTIOTE MO TOUG TIEPLOPLOMOUC CUVETELAG TNG Paong dedopévwy. Av n BdAon ATOV Ot CUVETH
Kataotaon otav ekivnoe pia cuvallayr|, TIPETEL VOl €LVl CUVETTAG Kol OTAV TEPMATIOEL N cuvaAAayry. Eival
€uBblvVn TWV TPOYPOAUUATIOTWY VO 0ploouV cwotd TG dladopeg cuvallayEg €Tol woTte N Kabe pia va
Slatnpel t™n ouvémela tng Paong Sedopévwy. Ito Mapadslypa tnG HeTadopdg, Ba pmopoloav EVTOG
ouvalhayng va ekteAeotoUv Suo SLAPOPETIKEG EVEPYELEG: ULa YLOL XPEWGON TOU AoyoplaopoU A Kal pia ylo
Tiotwon tou AoyaplacpoU B. H ektéleon Ttwv SUo evepyelwv Oc Oelpd Ba SLoTnprjosL Tn CUVEMELA.
EvtoUTolg, kaBe evépyela amod pHovn tng 6ev HetaoxnUAtilel tn BAon amod L GUVETH KATAOTAON O€ L0 VEQ
OUVETT KOTAOTOON, AP0 QUTEC OL EVEPYELEC £lval TPOYPAUUATIOTIKA AdBog va BewpnBolv EexwploTeC

oUVOAAQYEG.

MapadoolaKd, oL TECOEPLG LOLOTNTEG TWV CUVAAAOYWVY TIOU HOALG avaAlBnkav avadEpovtal otV EMLOTAUN

TWV UTIOAOYLOTWV HE To akpwvU Lo ACID (Atomicity, Consistency, Isolation, Durability).

1.2.1 Enineda Antopdvwong

Atilel va otaBolue Alyo mapandvw otnv W8Lotnta tng anopévwong (isolation) n onola kabopilel To mwg Kot
note ol aAayéG mou yivovtal amo [l cuvaAlayn O KATOLEG eyYpadEG €lval opaTEG OTLC UTIOAOLIIEG
ouvaAlayes. Ita ouotnuata Siaxeiplong Paceswv SeSopévwy, HNXOVIOHOL €AEYXOU OCUYXPOVIOUOU
gvepyorolouvtal anod to database engine étav mMpokUTITOUV TAUTOXPOVEG cuvaAlayég ota (Sla dedopéva
Tou, Ue BAon To opLopévo eminedo anopdvwong, anodacilouv to nwe Ba cupnepldpepOel to oclotnua. Eva
XOUNAOG eninmedo amopovwong aufdvel Tnv mBavoTnTa TAUTOXpovVNG MpocBacng MoAAwY Xpnotwv ota iSla
Sebopéva, augavel Opwg Kal tov kivbuvo eudaviong mpoPANUATWY CUYXPOVIOUOU. AMO tnv GAAn, éva
uPnAOTepo emimebo AMOUOVWONG UELWVEL TOV Kivduvo TpoBANUATWY cuyxpoviopol, oAAd armattel tnv
XPNon TEPLOCOTEPWV OCUOTNUIKWY TIOPWV eVvw aufdavel kot tnv mBovotnto KAmole¢ cuvallayEég va

MIAOKAPOUV TNV EKTEAECT GAAWV.

Elvat avtiAnmto OtL n emAoyr] Tou EMUMESOU AMOUOVWONG EUMEPLEXEL KLVEUVOUC yLa TNV cuumeplpopd Kot
v anodoon tou cuotruatog. To rpotumo ANSI/ISO SQL opilet tpia dpatvopeva mou pnopei va mpokUouv

otav [l cuvoAAayn emixelprosl va dlapaocesl Sedopéva ou pla AAAn £XEL TPOTIOTIOLNCEL KAl TO. omola
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TPEMEL va AapBavovtal KoAd unmon katd t oxediaon tng ekaotote AUonG wote va PplokeTal N KATA TO

Suvato xpuor) Topn Hetafl anddoong kat aflomiotiag. Ta ¢poatvopeva ival ta akdAouba:

Dirty reads: Mwa cuvaAdayn A StafBalel SeSopéva mou POALG TpomomolnBnkav and Kamolo aAAn
ouvalhayn B, xwpi¢ opwg n B va £xel akopa oAokAnpwOei. Av n B kavel roll back i tpomomnotrost ek
véou ta edopéva n cuvarlayn A Ba £xet StaBdost A\avOaoUEVES TIUEC.

Non repeatable reads: Auto to ¢dawvopevo MPOKUTTEL OTAV KATA TN OLAPKELD KOG CUVOAAQYNG
Sebopéva dafalovral MEPLOCOTEPEG MO pia PopEG e TNV KABe popa va emioTpédel SLoPOPETIKA
amnoteAéopara. e €va lock-based oUotnua eAéyxou ouyxpoviopol auto pmnopet va cupPel av dev
amotteitatl KAsidwpa yla tTnv avayvwon 1 av to kKAsidwpa amneheuBepwvetal amevBeiag PeTA TV
EKTEAEOT TNG QVAYVWONG.

Phantom reads: To ¢palvopevo auTtod TPOKUTITEL OTAV KATA T SLAPKELA HLag cuVaAAOYNG ekteAoUVTOL
Suo mavopoloTUTIa. EpWTAMOTO HE Ta Oedopéva Tou emiotpédoviol oto kKabéva va eival
SladopeTiko. Autod umopet va cupBel otav dev xpnolpomolouvtal range locks ylo tnv ektéAeon Twv
EPWTNUATWV Kal pta SeUtepn cuvalhayn SnULOUPYNROEL VEEG eyypadEG 1 TPOTIOTOLNOEL KATOLA aTtd
TLC UTTAPYOUOEG EVTOC QUTOU Tou range. Ta phantom reads eival €181k mepimTtwon non repeatable

reads.

‘EXovTog mopoUcLACEL AUTA TO GaLVOUEVA UMTOPOULE TWEA VO TTOPOUCLACOULE KAl TO EMIMESA AMOUOVWONG

TIOU MmopoUV va oplotolv —eite oe eminedo PAong eite TMPOYPAUUOTIOTIKA— KOL TIOU OE OElpd

TPOTEPALOTNTAG Tt To UPNAOGTEPO OTO XAUNAOTEPO €ival Ta akOAouBa:

Serializable: To uynAdtepo eminedo amopodvwong mou efaodpalilel OTL TUXOV TAUTOXPOVEG
ouvaAlayéc Ba eival osiplomolnpéveg, Ba €xouv dnAadn mavw ota Sebopéva To (610 amotéleoua
mou Ba elyav av ekteAoUVTOV KAl OAOKANPWVOVTIAV CELPLAKA N MO LETA TNV GAAN. Ze lock-based
OUCTAMATA Yl TNV eniteuén autoU Tou &£idou¢ amopovwong oamaltouvtal read kat write
KAelbwpota ta omoia eleubBepwvovtal pe TNV oAokARpwon Tng ouvoAAayng oAAd Kal range
KAslbwuoata ya v anoduyn twv phantom reads. e non lock-based cuotruata (m.x. snapshot
isolation) &ev amattovvtatl kAslbwpoata aAd av mpokUPel olykpouon amd TNV TPoomabsia
TAUTOXPOVNG EYYPAPG SUO GUVAALAYWY, LOVO N L0 ETITPETETAL VA OAOKANPWOEL.

Repeatable reads: X auto 1o eninedo anopdvwong amattovvtal read Kol write KAeldwpato OMwWG
Kal mpv aAAd dev ulomolouvtal range KAewdwpata kot apa eivat mbavo va mpokUpouv phantom
reads.

Read committed: Ze autd 1o eninedo amopdvwong ta write KAeWSwpaTa eAeuBepwvovTOL LUE TNV
olokAnpwaon tng ouvoAlayng ta read Opw¢ eleuBepwvovtal APECWS UOALG oAokAnpwBel n

avayvwon He amotédeopa va kabiotatal mBbavn n gudavion non-repeatable reads. Mo anAad, to
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EMNESO AUTO QMOTPEMEL TOV XPNotn amd To va Kavel dirty reads, Sev gyyudtal 0w OTL AV N
ouvalayn opéowg pHeta Eavadlafacsl Tig iSleg eyypadEc Ba tic Ppet idLeg.

¢ Read uncommitted: TéAog, oto YapunAotepo eminedo anopdvwong eivat mbavo va mpokVPouv Kot
dirty reads, pta cuvaAdayn dnhadn va dtapfacel aAlayEC mou €xouv yivel amo kamolo GAAn ou Sev

€XEL aKOpa OAOKANPWOEL.

1.3 Big Data

Bplokopaote avapdifola otnv emoyxn twv Big Data. O 6pog esudaviotnke ta TEAeutaia xpovia oto
ETILOTNMOVLKO TIeS(0 TwV PAoewv SeS0UEVWV Kal ArtoKTA oAoéva Kal eplocotepn Snuodihia. Kabnuepva ot
XpNoteg tou SLablktuoU TAPAYOUV €vav TEPAOTIO OYKO Oe60UEVWV UE TN CUUUETOXN TOUG OTa UEoO
KOWWVLKNG Siktuwonc (Facebook, Twitter, Instagram k.a.), oL emelpnoelg anobnkevouv peydho TARBoC
Sebopévwv Tou adopolyv TI¢ online pacTNPLOTNTEG KAl TIPOTIUACELG TWV MEAATWY TOUC WOTE VA oVaAUoUV
KoL va TIPOPAETOUV TIC QVAYKEG TOUC KOl N oakadnuaikn kowotnta xelpiletal Asmtopepeic mAnpodopieg
HMEYGAOU OYKOU QmapaitnTeg yla TV £peuva. H avaykn yla Xelplopd kol avaAuon twv dedopévwv eival
ETUTOKTIKN, TO EMLOTNHOVIKO Tedlo OpwG Bpiloketal akopa otn PBpedikr Tou nAkkia kabBwg €xel TOAAA
TMPOBAAUATA KAl TIPOKANOEL VO AVTIUETWIIOEL. H onupaviikdtepn and autég elval To OTL 0 Xwpog eivat
OPKETA ETEPOYEVAG LLE ATMOTEAECHA VO LNV UTIAPXEL ULt EVOTIOLNMEVN TIAATOPUA TTOU VO QVTOTTOKpIveTal
LKOVOTIOLNTLKA O€ OAQ Ta oevapLa. OL TEXVOAOYLEG TTOU SLaTiBevVTaL AVTILETWII{OUV EMAPKWE EVA LOVO TR
Tou oupmavtog tTwv Big Data kal mapoucldlovtol QVETAPKELG ota umoAouma (PALVOPEVO TIOU CUXVA
neplypadetal ano tnv kowotnta kot wg «No One Size Fits All»). O xwpog eEeAioostal tayxvtata, ot
UTLAPXOUOEG TeXVoAoyieg Slapkwg aAAAlouv, VEeg epdavilovtal SLEKSIKWVTAG EPLSLO TNG TITAG KOl KATIWG
£T0L oL eTalpiec —LSlaitepa oL pkpoU 1 pecaiov pey£Boug— aduvatouv va mapakohouBnoouv Tig e€elielg
Kol duokoAsvovtal va smidé€ouv Ta amapaitnto epyaleia yla tnv emiluon Twv MPOBANUATWY TTOU TOUC

anacyoAouv.

MNa va mapouaotaotel To MARBo¢ anoddacswv mou TpEMnel va AndBouv, aAAd Kol ylo VoL KATOoTEL oadEg To
noéoo dUokoho pmopel va eival ava nepimtwon va emAexBolv ol KAtAAANAEG TeXVOAOYIEG, UMOPOUUE VO
avatpéfoupe oto Ixnua 1.2 oto onolo anelkoviletal To cUVOAO TwV MBAVWV ANoPACEWY IOV 0 OXESLOOTHAG
€VOC TETOLOU GUOTHHOTOC EXEL VO TIAPEL XWPLOUEVEC O emimeda’. AMO KATW TPOC TA MAVW EXOUHE TO
eninedo mapaywyng twv dedopévwy (Data Generation Layer), to eninedo amoktnong (Data Acquisition

Layer), To eninedo anobrnkeuong (Data Storage Layer), To eninedo enefepyaciog (Data Processing Layer) kot

2 Technology Selection for Big Data and Analytical Applications twv Denis Lehmann, David Fekete, Gottfried Vossen
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to eninedo avaivong (Data Analytics Layer). H katnyoplomoinon autr Ba pag Bondnosl otig akoAouBbeg

UTTOEVOTNTEC VO TIAPOUGLACOULLE €V CUVTOLLA TO emLoTtnoviko Tedio twv Big Data.

Data
Analytics 3rd Generation 2nd Generation 1st Generation
Layer ML Tools ML Teols ML Tools
| L T 1
| File-Based Processing |
| |
Data | :
Processing | Stream Unified Batch I
Layer | Processing Processing Processing :
|
| |
| |
____________________________ m)
: Horizontal Scaling
|
[
Data |
Storage | Distributed
Layer : File Systems
[
[
e
re T T T T T I
| Real-ime-ingestion |
Data I |
Acquisition ! CEP Messagi !
[ ging :
Layer I Engines Systems : Data Integration and ETL Tools
| I
Data
Generation Semi-sfructured Streaming Data Structured Semi-structured Data
Layer Unstructured Streaming Data Streaming Data Unstructured Data

Ixnua 1.2 Katnyoplomoinon Big Data texvoAoyLwv

1.3.1 MNapaywyn Twv S€60HEVWV

To eninedo auto xwpilet Tig Slabéolueg emloyEg pe Baon tn Sopun twv nnywv deSopévwy Kal Thv TaxutnTa

LE TNV omola XpeLdleTalL va yiveTal n avaAuor toug.
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ZEKIVWVTOG amo Tt dopn, ol TNyEC SeSOUEVWY UMTOPOUV VA XWPLOTOUV OE TPELG TUTIOUG: TIG SOUNUEVEG
(kAaowotepo napadetypa ot Baoelg Sedopévwy), TG nU-dopnuéveg (yo mapadetypo XML i JSON apyxeia,

emails k.a..) KaL T adounTeg (yla mapadelypa keipevo, elkoveg n Bivteo, log apyela k.a.).

O mapayovtag tng taxVTNTAC amo tnv AAAn xwpilel TG emhoyeg o duo TPOTOUG: avaAluon SeSopévwy gv
KwnoeL (data-in-motion) kat avaluon Sedouévwv oe avamauvon (data-in-rest). Itnv mpwtn nepimtwon
€xou e eDAPUOYEG TIOU XPELALETAL VO AVOAUOUV TA YEYOVOTA LE TO TTOU GUMPBAivoUV (TT.X. OL POEG TWV PECWV
KOWWVIKNG SIKTuwaong Tou avadpEpBnkav vwpltepa f oL XpNUATIOTNPLAKEG cUVOAAAYEC), evw otn deltepn
epapuoyég mou Aoyw tN¢ dUonG Toug emITpENeTaL va doulelouv e ehadpwg mapwynuéva dedopéva Kalt
apa propouv va Ta amobnkevouv avad Taktd Slwaotiupata (m.X. kaBe Bpadu mou n kivnon oe éva
NAEKTPOVIKO Katdotnua ival xapnAn) oe kamota Bondntikr, dsutepelovoa MNYH WOTE VO KAVOUV TNV
aVAAUCHN TOUG O£ QUTH XWPLG va emiBapuvouv tnv mpwtoyevr). OL emiyelprioslg kabopilouv To Moo ypriyopa
TpEMeL va avaAlovtal ta dedopéva Kal auth touc n anddaon npodavwe kabopilel TNV oTPATNYLKA TTOU
TPEMEL va. akoAouBnBel. Av yla mapddslypo HWAGUE yla €va oUOTNUA TIPOELSOMOINoNG EMePXOUEVWY
OELOMWV N avaAluoh TPEMEL Vol YIVeETOL PE TN UKpOTepn duvath kabBuotépnon. AvtiBEtwe, av €xoupe éva
NAEKTPOVIKO KOTAOTNHA Kol XPELAlETAL va. oVaAUOUUE TIC TIWANCELS TOU WOTE VA TIAPAYOULE avadopES
OXETIKA HUE TA EUTIWANTOA 1 TLG TIPOTIUACELG TWV XPNOTWVY, AUTO Umopel va yivel kat pe offline debopéva oe

WPEC XAUNANC Kivnong akoAouBwvTag TNV TAKTIKA TIoU avoadpEPOnKE TPONYOUUEVWC.

1.3.2 ANtOKTNON TWV SES0UEVWV

Y10 emninedo autd pog anaoyolel o TPOMOC He Tov onoio Ba yivel n éyxuon Twv dedopévwv otnv umodoun
pLoc Big Data epoppoyng, pe tnv taxutnta va eivat Kat maitl o mapdyovtag mou kobopilel tnv emhoyn. Ta
Sebopéva pmopel va eyylovtal site pe xprion napodootokwv Extract Transform Load (ETL) texvikwv, ite oe

TPy HATIKO XpOvo Ue xprion texvikwv Complex Event Processing (CEP) kot / ] messaging cuoTtnUATwV.

H péBobdog Extract Transform Load (ETL) eivar pia €8k mepimtwon padlikng Swadikaociog mou
xpnoluomoleital 6w kot dekaetie¢ oto medio tou Data Warehousing. Onwg opilel kot n ovopaoia
amoteAeital and tpia otadia: Extract (s€oywyn), Transform (petatpornn) kat Load (poptwpa). Ta Ssdopéva
AapBavovtat amd SlddopeC OUOYeEVEIG 1 E€TEPOYEVEIC TINYEC Katd To otddlo tne efaywyng,
petaoxnuatilovtat o Sopég (popuat) KatdAAnAec ylo va umootoUv avalucn Katd To otddlo Tng
HETATPOTNG KoL amodnkevovtal TeAkd otnv amodnkn dedopévwy Katd to otddlo tou poptwpatog. Emeidn
n e€aywyn Twv dedopévwy eival pla xpovoBopa dtadikacia, eival cuvnbeg ol Tpelg GACELG va ekteAoUvTaL
napaAAnha: ta Oebopéva efayovtal oe Seopibeg (batches), ol deopibeg mpoxwpdve otn ¢acn NG

enefepyaciog kal HOALG KABe plo amd auteg emefepyaotel mpoxwpdel otn pdacn tou GoPTWUATOS OTNV
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arnoBnkn Sedopévwy. Me auTO TOV TPOTO KOULA ATO TLG TPELG GACEL SEV UEVEL OVEVEPYH TIEPLUEVOVTAG
KArmola GAAN, KATL TTOU CUVETIAYETAL TEPAOTLO KEPSOC TNV TaXUTNTA HE TNV Omoia OAOKANPWVETAL TO CUVOAO

™¢ Stadikaoiac.

Ta ETL cuotipata sival oxeSloopéva wote vo UImopouV va eVOTIoLoUV Se80UEVA TIPOEPXOUEVA ATIO TIOAAEC
ETEPOYEVEIG TNYEC, TAPOYOUC KAl CUCTHHOTA TIOU UImopoUv va PBplokovtal akopa Kol ot SladopeTikd
duoika pnxoviuata. Epyaleia onwg to Microsoft SQL Server Integration Services (SSIS) kal to Pentaho
Data Integration (PDI)’ emutpénouy yia mopdSelypa TNV EVOmoinon SOUNMEVWY KoL oSOUNTWY TtNywy (TL..
Bdoelc SeSopévwv Kat apxeiwv oe kdmoto file system), evw dAAa, donwc to Apache Sqoop®, emttpémnouy
ouvdeon HUe KATAVEUNUEVEC amoBnkeg dedopévwy omwe ta Hadoop Distributed File System (HDFS) kot

HBase.

AvtiBeta pe tn podikn enefepyacio Twv ETL cuotnudtwy, ot Complex Event Processing (CEP) texvikég £xouv
ooV 0TOX0 TNV OVAAUGCH TwWV SeS0UEVWVY OE TIPAYHATIKO XPOVO WOTE VA APAYOVIAL ANMOTEAECHATA YLol Ta
Sebopéva pe o Mou autd spdavidovtal. Npokaboplopéva events avalntouvrtal otn por Twv dedopévwy,
KOl To cUOoThHA Xwpi¢ va amattel tnv mapéupacn xprotn amnodacilel av autd ta Sedouéva TPEMeL va
AndBolV umodn f va dktpaplotolv, av MPEMEL va avaluBoulyv, av TPEMEL va eKTEAECEL KATIOLA EVEPYELQL
nou kaBopiletal anod tnv mAnpodopia mou pEPouv Kat TEAIKWE av Ba Ta anobnkeUoel oTNV TEALKI UTTOSOUN.
AUTEC oL TeXVIKEG edapuolovtal ocuvnBwe yla TNV aviyveuon amdtng oe TPATE(KA cuoTrhpota ().
UTLEPOYKN amOcUpon XPNHUATWY amd TPamellkoug AoyapLaopiouc), TnV avaAluon Twv KA LotooeAibwy, TV
afloAoynon Twv posts og HEoa KOWWVIKAG Siktuwong K.a. Epyadeia mou epappdlouv CEP texvikég elval,

HETOEY dAAwv, To. Apache Flume® kat Apache Storm®.

Y10 Ixnua 1.2, avapeoa ota CEP cuotiuata kot ta noapadootakd ETL epyaleia Bpiokovtal tTa messaging
cuotAuata. Autd 8ev MapEXouV Suvatotnteg yla emefepyacia powv SeSOUEVWY OE TMPAYUATIKO XPOvo:
naifouv am\d to poAo oupwv yla events kal pnvopota mou Ba emefepyactovv amd kamowo CEP kot

e€aodpalilouv wg Sev Ba xabBolv SeSopéva KATA TNV ETUKOWVWVIA LE EEWTEPLKA CUOTAHATOL.
1.3.3 AntoBrikeuon twv dedopévwv
Y10 eminedo autd ot emhoyn adopd TIg teXvoloyieg mou Ba xpnowomnolnBolv yla va amobnkeutolv ta

6ebopéva otnv Big Data untodoun. H Stakplon, onwe ¢aivetal kat oto Ixnua 1.2, unopel va yivel og TpeLg

TUTIOUG: Kataveunuéva cuotnuoata apxeiwv, Not-Only SQL (NoSQL) amoBnkeg Se80UEVWV KAl OXECLAKEC

* MAnpodopiec yia to Pentaho Data Integration e8: http://www.pentaho.com/product/data-integration
* MAnpodopiec yLa to Apache Sqoop £5w: http://sqoop.apache.org/

> MAnpodopiec yia to Apache Flume £8: https://flume.apache.org/

® MAnpodopiec yia to Apache Storm e8w: http://storm.apache.org/

25


http://www.pentaho.com/product/data-integration
http://sqoop.apache.org/
https://flume.apache.org/
http://storm.apache.org/

Baoelg 6edopévwy (RDBMs). H kKAlpdakwaon, av Aoyol amodoong amottouv KATL TETOLo, UMopel va yivel ylo
Toug SUO TIPWTOUG TUTIOUG opllovtia (mpoaBrkn MeplocoTEpWY KOUPBWV) Kal yla Tov tpito oplloviia av
pldpe yia Massively Parallel Processing (MPP) RDBMs 1} kaBsta (poaBrikn CPU 1 / kat RAM) av phdpe
ywa Symmetric Multi Processing (SMP) RDBMs.

Yta Symmetric Multi Processing RDBMs avrkouv, Hetaly aAAwv, o Microsoft SQL Server 1} n MySQL, svw
ota Massively Parallel Processing (MPP) RDBMs ta Teradata, Netezza, Greenplum, Vertica kat SAP Hana. H
Suvatotnta yia opllovrtia KALLAKwon kablotd ta tTeAeutaia lbavikn emdoyn yla Data Warehousing peydiou
pey€Bouc kal avaluon pHeyaAou oykou SeSoUEVWY, TO KOOTOG TOUG OUWG Elval cuvnBwWC amayopeuUTIKO AOyw
tou efelblkeupévou hardware kal Twv adswwv Xprong mou armattovv. Otav Aowmov o oykog sival oAU
MEYAAOC, TIOAAG UTTOOYOUEVEG EVAANQKTIKEG ETUAOYEC €lval TO KOTOVEUNUEVO CUOTAMOTA apXElwv (.. To
Hadoop Distributed File System, ede€nig¢ HDFS) kat ot NoSQL texvoloyieg (Riak, MongoDB, HBase, Neo4)
K.0.). AUTEG elval Suvatd va umootnpiéouv TNV MPooBnKn TEPLOCOTEPWY KOUBWV av auto amaltnBel,

urtootnpilouv SladopeTikolc TUTTOUG Sopwy SeSoUEVwY, uTOaXovTaL UPNAEC TaXUTNTEG KAl XapNAO KOOTOG.

Ot John King kat Roger Magoulas’ to 2014 ékavav pia épeuva n omoio £8elfe MwG 10 42% TwV AVAAUTWY
Sebopévwy MoU CUMPPETEXAV XpholpomotloUoav SQL yla tnv amobnkeuon twv Big Data toug, evw povo to
23% HDFS. Mapdpota épsuva tng Jaspersoft® é6el€e mwe to RDBMS xpnolUomoloUvTal 6 ToGooTo 56%, N
MongoDB o€ mocootd 23%, ta MPP RDBMs og mooooto 14% kal to HDFS o€ mooooto 12%. Jupmepaivoupe
Aoumov nwg, akopa Kal otny enoxn Twv Big Data, ol oxeclakég Baoelg Sedouévwy mailouv mpwtapxikd poro
otnv avaiuon kot §gv £xouv avTikataotabel ano AAAeC TexVOAOYIeG £0TW KAl AV OL EVOANAKTIKEG ETUAOYEG,

OTIWG KOALG TTOPOUCLACTNKE, ElvVaL APKETEG KAl TTOAAQ UTIOCYOLEVEG.

1.3.4 Enefepyaocio Twv SESO0UEVWV

10 eminedo AUTO AVNKOUV OL TEXVOAOYLEG TOU elval UTEUOUVEG ylol TNV EKTEAEON EVEPYELWV OTWE N
avayvwon, n eyypadn kat n Siaypadn dedopévwy. H emefepyaocia pmopel va yivetal oe Sopnuéva
Sedopéva amobnkevpuéva os pLo Baon (database processing) i oe nuSounuéva / adounta dsdouéva mou
£xouv TN popdn apxeiwv Kot ensfepyalovtal amod Katavepnuéva cuotipata apxsiwv | NoSQL amoBrkeg
Sebopévwy (file-based processing). H 8eltepn mepimtwon Xwplletal TMEPAITEPW O TEXVIKEC UOTKAC
enefepyaociog, enefepyaoiag pong dsdopévwy Kat cuvbuaopols autwy. e avtibeon pe tnv enefepyaocia

Sebopévwv amo Baocn —n Aoyiki tng omoiag sival moAU oikeia og dAoug pog kot 6g xprlel avaiuong, n

7 John King and Roger Magoulas. 2013 Data Science Salary Survey: Tools, Trends, WhatPays (and What Doesn’t) for Data
Professionals. O’Reilly Strata, 2014.

8 Olov Schelen, Ahmed Elragel, and Moutaz Haddara. A Roadmap for Big-Data Research and Education. Technical
report, 2015.
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enefepyacio apyeiwv dev pmopel evkoAa va katnyoplomotnBel kabwg n doun kat n popdn twv apxelwv
npodavwg TOKIAAEL kal cuvnBwg amattel tnv vAomoinon Kwdka aro omnolov entbupel va avaAUoeL TETOLOU

elboug mAnpodopia.

H palikn enefepyaoia (Batch Processing) kol Katd cUVETELA OL OXETI{OUEVEG UNXAVEC MOLIKAG eTeEepyaciog
(Batch Processing Engines, BPEs) dpouv €€ oplopoU oe dedopéva oe avamnauvon (data-in-rest). AAyoplBpuol
Xwpllouv tTov apxlkd oyko o deouideg (chunks) mou enefepyalovral mapdAnAa and moAloug kOpPBoug ot
omolol mapayouv Ta «evdldpeoa» amoteAéoparta mou Ba evomonBouv ota TeAkd, Tpv poptwbouv otnv
Big Data umodopr. O tpomnog nou ta dedopéva Ba Ywplotouv o SECUIOEC, To WG Ba KatavepunBoUlv oTtoug
KOUBoUG Kal To Mw¢ Ba TapaxOel to TeEAKO amotéAeopa sivol SOUAELA TOU €KACTOTE TPOYPOAUUOTIOTH.
Anpod\éc mapdadelypa eival To poviéAo MapReduce: o mpoypaUaTIOTHG KaBopilel pia cuvaptnon «map»
n omoia emnefepydletal €va Celyoc KAewdloU-tiung (key-value pair) yia va SnuwoupynBel to ouvoho
evblapeowv key-value Zeuywv mou Ba polpactolv Mpog enefepyacia oToug KOUPBOUG TOU GUOTAUATOC, KOl

pla ouvaptnon «reduce» MOU CUYXWVEUEL OAEG TIG EVOLAUEDTEG TIUEC TTOU polpalovtol To (510 KAELSL.

H enefepyoaoia powv (Stream Processing) §pa oe Sedopéva ev Kwvnoel (data-in-motion) kal xpnotpomnoleitat
oTav amolteital N Guecn mapoywyn onoteAeopdtwy. To va uAomolnBel £va Tétolo olOoTNUA Elval OPKETA
oUVBETO, N avAyKn OLWG Yl aLOAOYNON TWV POSts EVOC LECOU KOLVWVIKNG SIKTUWONG OE TIPAYLLATLKO XPOVO
Xwplg TNV mapéupaocn xpnotn n ywa mpoPAsdn osopwy, mou avadEpBnkav Kol OTO TIPONYOUUEVA WG
napadelypata, to Kkablotd ocuxvd povodpopo. Epyaleio mou pmopel va xpnotpomownBel wg Stream

Processing Engine (SPE) sivoal to Apache Storm.

TéAog, 0 ouvluaouOC TwV BeTIKWY oToElwv TOoo TG Hallkng emefepyaoiag 600 Kal tng enefepyaciog
powv odnynoe ota Asyopeva Unified Processing Engines (UPEs) mou o —oXe80v— TPOYUATIKO XpOVO
enefepyalovtal toco Sebopéva o avamavon 6co Kot dedopéva ev Kwnost. Eva ToAU Siadsdopévo

epyaleio evomoinpévne eneepyaciog sivat to Apache Spark®.

1.3.5 AvdAuon twv Se8oHévwv

Y10 televtaio eninedo Bpioketal OAN n ouoia Twv Big Data. Ta Ssdopéva avaAlovtal pe oTOXo TNV VPECN
AYVWOTWV CUCXETIoEWVY Kol Kpudwv patterns mou epooov KatavonBouv Bo 08nNyHooUV O ETILXELPNUOTLKA
odEAN OMWC VEEC €UKALPIEG €006WV, ATIOTEAECHATIKOTEPO UAPKETIVYK, KOAUTEPN €EUTINPETNON TIEAATWY,
anodotikotepn Aettoupyia k.o. Ol SlaBgoipeg texvoloyieg xwpilovtal edw otnv meplypadiky Business

Intelligence avahuon (m.x. OLAP) kot OTIC TTPOXWPNUEVES TEXVIKEG yla TtpOPAe N Léow machine learning.

° MAnpodopiec yia to Apache Spark e5w: http://spark.apache.org/
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‘Eva cuotnua online avalutikig enefepyaciag (Online Analytical Processing, OLAP) sival éva S1adpaoTiko
oUOTNUA TIOU ETUTPENEL OTOV avalutr va BAEMEeL SladopeTikd oUvola moAudiaotatwy deSopévwy online:
aueoa dnAadn, xwpic va xpeldletal va ePLUEVEL TIOAU yla val Sl TOL MOTEAECUATA TOU EPWTHMATOC Tou. OL
apXIKEG ekOOOELG TTOAWY gpyaleiwv OLAP uméBetav otL ta deSouéva Pplokovtal otn pvAun, KATL AOYIKO
OTaV AAUE Yl LIKPEC TToooTNTEG Sedopévwy adol n avAAUGT) TOUG Ot JLa TETola Tiepintwon Ba prnopolos
va yilvel péxpl kol amo epopuoyeC Aoylotikwv (UMWY cav to Excel. Qotoco, oe TOAU peydAo Oyko
S6ebopévwyv to OLAP amattel tnv Umopén plag Paong dedopévwy Kal UTIOCTAPLEN oMo AUTH WOTE va
erutevxBel amoteAeopotikotepn Tpoemefepyacioc Twv TMAnpodopwwv Kal online enefepyoocia Twv
£pWTNUATWY. EToL Aoutdv mAov, untapyouv Stabéoipa moAAd OLAP mpoiovta, KATOLN WG CUMMANPWHOTIKA
epyaleia oe mpoiovra Baoswv dedopévwy onmwe to Microsoft SQL Server Analysis Services (SSAS) | to

Oracle OLAP kat dA\a w¢ autovoua epyaleia 6nwg to Pentaho Mondrian.

JAUEPQ, TO TOPAYWYLKO TEPIPAANOV TWV EMIXELPNOEWV £lval TUTILKA opyavwuévo yUpw amo évo OLTP
cvotnua. Me Ttov Opo online emnefepyacio cuvalaywv (Online Transaction Processing, OLTP)
TeplypAdoupe TNV KAAON UTIOAOYLOTIKWY CUOTNUATWY TIOU TIPpOooavaToAilovtal otnv gUKOAOTEPN Kol
taxutepn Slaxeiplon cuvoAldaywv. MAnpodopia SaBaletal amo kamowa mnyn Sedopévwy (TUmka €va
DBMS), enefepydletal Kal ol oAAayEC amobnkevovtal Kat maAl otn Baon dedopévwv. Mapadeiypota OLTP
CUOTNUATWY amoteAolv ta ATM twv tpamelwy, TA CUCTAATA EL0AYWYNG TAPAYYEALWY, ALAVIKAC TTWANCNG
KOLL OLKOVOULKWV cuvaAAaywv. Ta OLTP cuotrhpata Opwe 6ev eival KatdAAnAa yla tnv ektéAeon avaluonc.
AUTO UTIOXPEWVEL TIC ETIXELPNOELG VO epapuolouv TexVIKES ETL wote ta dedopéva va petadépovtal amno Tig
TIAPAYWYLKEG BAoelg Sedopévwy og aAAeg ou Ba maifouv to pdAo tou Data Warehouse eni tou onoiou Ba
vivel n avaluon. Auto eival e€atpetikd pn anodotikd kabwe amattel meplodikd poptwpa anod éva DBMS ot
KATIOL0 GAAO, LETATPETEL TNV AVAAUGCN amo dladikaoia mpaypatikol xpovou oe batch Stadikacia kat yivetal
OKOMA XELPOTEPO OTAV UIAAUE yla OXECLOKEG Paoelg dedopévwy, ol ACID BLOTNTEG TwV CUVOAAAYWV TWV
omolwv cuvenayovtal £ETpa KaBuoTePNOELG AOYW TWV KAELOWHATWY TIOU QMALTOUVTOL O€ EMIMESO MIVAKWV 1
eyypadwyv. AVayKaoTika n PeTadopd TpoypappatileTal vo eKTEAEOTEL KAmoLA OTLYUN Tou N Kivnon eival
XoUNAn (m.x. Tig Bpadvéc WPeG) Kal Apa, €KTOC OAWV Twv AWV, n MAATPOpUA avAAUCNG KATOANYEL va
evepyel oe mapwynuéva avtiypada twv Ssboptvwv. Ta mopamdvw esival éva amd Ta peyaAltepa
nipoBAfuata Twv OLAP TEXVIKWY KOL LA OTIO TIC HEYAAUTEPEG TIPOKANOELC TTOU €XEL VO QVTLUETWITIOEL N

Kowotnta twv Big Data.

Ol TIPOXWPNHEVEC TEXVIKEG TWPQ, UITOopouV katd tov Vijay Srinivas Agneeswaran'® va Stakplolv o TpeLg

VEVIEC:

10 Why Look Beyond Hadoop Map-Reduce: http://www.ftpress.com/articles/article.aspx?p=2215090&seqNum=2

28


http://www.ftpress.com/articles/article.aspx?p=2215090&seqNum=2

e Machine learning npwtng yeviag (1GML): Ta debopéva Bpiokovtal otn UvAun evog Hovo Koppou
KATL TTOU OUVENAYETAL SUVOTOTNTA LOVO Yl KABETN KALLAKWON Kol Apa KABLoTA TNV EMEKTAON OF
Big Data osvapla mpaktika aduvartn. Ta epyadeia autng tng yeviag (R, RapidMiner, Knime, WEKA
K.0.) avamtuxbnkav mpwv to Hadoop kal ocuxva avadépovtal wg «mapadoolakd epyalsia
availuong». Zuvnbwg, yla BeAtiwon tng anddoong, mapExovral connectors yla TNV avayvwon Kal
v gyypadn o HDFS pe ta epyaleia va ekteAoUv povo tnv avaluon: ta dedopéva dtafalovral
amno to file system, avaAUovtal kot popTwWVOVTaL EK VEOU GE QUTO.

e Machine learning 6gUtepng yevidg (2GML): Ta epyaleia autig tng yevidg (m.x. to Apache Mahout
(MapReduce)) emekteivouv tn Aoyiki Twv 1GML KoL EMLTPEMOUV TNV KATAVERNUEVN EMecepyaoia
twv 6edopévwv amd Hadoop clusters. Juxva avadépovtol wg gpyaleio «over Hadoop», TO
YEYOVOC OUWE OTL dev gival eUkoAo va uAomotnBolv MapReduce aAyoptBuot yia machine learning
Ta KaBLoToUV cUVARBWC LN AVTAYWVLOTIKA.

e Machine learning tpitng yeviag (3GML): Auto akplBwe to mpoBAnua nmpoomabolv va AUoouv Ta
epyaheia tpitng yeviac («beyond Hadoop»), mou sdapuolouv cUVOETEG TEXVIKEG KATOVEUNUEVNG
enetepyaoiag N enetepyacio os Baocelg SeSOUEVWV WOTE va EEMEPACOUV TOUC MEPLOPLOUOUG TOU
MapReduce. Mapadeiypota tétowv epyaleiwv sival ta Mahout (Spark / H20 / Flink), MLlib,
SAMOA, MADIib k.a.

H épeuva twv John King kat Roger Magoulas mou avadépbnke vwpitepa, £€6elte nMwg to 71% dowv
ouppeteiyav xpnolponotlovoayv (kot) SQL BAocelg ylo Thv avaAuon tTwv S£60UEVWV TOUG, EVW TO OHECWC
enouevo dnuodhéotepo epyaleio rtav To R pe mocooto 43%. To Mahout Bplokdtav Alyo kdatw amod 1o 7%.
Mropel dnAadn to Hadoop kat ot NoSQL Baoelg va éAuvav ta mpoBAfuata anobnkeuong peydAou dykou

Sebopévwy, dev pmopoloav OUWE va KOAUYPOUV TIG AVAYKEG TWV XpNoTwy 6cov adopd oTnv avAaAuaor Toug.

KataAaBaivoupe, Twpa Tou €X0UV TAPOUGCLACTEL KoL T TIEVTE €MIMESQ, TO MOCO CUVOETOC UMOPEL va elval o
oxeblaopocg evog Big Data cuotiupatog. Ta emimeda kal to otolyelo tou kdbe emunmédou ta omoila Ba
EUMAQKOUV OTNV TeAKN AUon kabopilovtal amnod 1o £i60¢ TG avaiuong mou BéAoue va untootnpifoups, T
Soun twv dedopévwy £10060u, Toug eMBUUNTOUC XPOVOUC ATOKPLONG, TO OV N aAVAAUGCN TIPETIEL va. YIVEL OE
TipayHaTikd xpovo 1 offline kat moAAG dAAa. Ot amavtioelg os Kabéva amd autd ta epwtipata kabopilouv
£éva oUVOAO amod Texvoloyieg mou prmopoUlV va utootnpiouv TIc avaykeg pog (avadepdrkapus nén os
TIOAAEG, UmOPOUUE OUWC va ovVaTPEEOUE Kal oTo IXNUa 1.3 mou TIC mapouoLlalel o€ OUASEG), KoL O QUTEG

TPEMEL va eTUAEEOUE QUTEC Tou TeAlka Ba xpnotpomotnfolv AapBavovrag unddn To Kotd MOCOo elval

" Neploodtepa yla to Apache Mahout e5w: http://mahout.apache.org/. To epyadeio npdodata népaoce amno tv 2GML
£€kdoon tou otnv 3GML emutpénovtag MAEov TNV enefepyacio He pnxaveég onwce ta Spark, Flink kat H20 kal yia auto
napouolaletol w¢ Suvatn emtAoyr Kal otic SUo YeVIEG epyaAsiwv.
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oUpBaTEG peTtafl TOuC, TNV MOAUTTAOKOTNTA TOUC, TO KOOTOCG TIOU UMOPEL va €X0UvV AOYW QTALTACEWV OF

UALKO 1] AdeLeg xprong Kal TToAAG GAAQ.
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IxAua 1.3 To moAurmAoko kat toAuroikiho cupmayv Twv Big Data texvoloylwv

1.3.6 To project LeanBigData

To medio twv Big Data pmopeil va Bploketal okdépa otn Bpedikn tou nAkia, dev Asimouv Opwg ot
evlladépouoeg kat dAodoteg mpoomabeleg yia uAomoinon AVoswv ou Ba Eemepdoouv to «No One Size Fits
All» pawvopevo —mou avodépbnke ota mponyoupeva, Ba kaAUouv peyaAltepo eUPoG Tou GACHATOG KoL
AUvovtag ta TPoBARUATA TTOU 0 XWPEOC AVTIUETWITIlEL Ba TpoXWPNOoOoULV TNV £psuva aAAG Kal TV Texvoloyia

éva BripoL LItpooTd. Mol oo auTEC TLC TIOAU eVSLOpEPOUTES IPOOTIADELEC ival To project LeanBigData™.

O mAatdopueg mou kukAodopoUv oruepa sival avopolopopdeg, neplopilovral og €va UooUVOAO LOVO ToU
cUumavtog Twv Big Data aduvatwvrtag va avilpetwniocouvv otdnmote dAlo, avaykalouv oe xprion ETL
TEXVIKWV WOoTe Ta SladopeTikng duoswg (boung) dedopéva va enetepyactolv kal va doptwbolv oe éva
Data Warehouse amno omou tedika 8a avaAuBoUv —pe TO KOOTOG TTOU €L8AE TIWE AUTEC OL TEXVLKEC £XOUV OF

amnodoon aA\d kat akpifela, dev pmopouv va e€00paAlCOUV ATOUKOTNTO | CUVAPELX KATA TNV EKTEAEDN

2 To enionpo site tou LeanBigData e8: http://leanbigdata.eu/
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EVEPYELWV ETL TWV EUNMAEKOUEVWV TINYWV KAl €ival OVATIOTEAECHATIKEG 000V adopd oTNV KATAVAAWGON

TOPWV.

To LeanBigData mpooavatoAiletal otnv uAomoinon plag eUKOAO KALLOKOULEVNG KAl amodoTIKAG Auong,
LKOVNAC yla eme€epyacia tooo dedouévwy og avamauon 000 Kal Se8oUEVWY eV KLVNOEL, TTou Ba AUvel OAa Ta
napanavw mnpoPAnuota. uvdudlovtagc NoSQL, SQL kat Complex Event Processing (CEP) texvikég, pe TN
Suvatotnta ylo mapAAANAn Kol KOTAVEUNUEVN eMefepyaoia epWTNUATWY amo avedptnta HETAEU TOUG
nepLBaiAovta, To cuotnua Ba Umopet va KALLOKWVETAL VKON TpOC eEUTINPETNGON TTOAU peyaAou oykou. H
mAatdopua Ba eival Olaitepa AMOTEAECUATIKN MECW TNG ULOBETNONG MANBWPEAC KALVOTOUWY TIPAKTIKWY
mou Ba PBeAtiotomololv TN Xpron hardware, diktUou, péowv amoBhnkeuong, Slaxeiplong cuvaAlaywvy,
garbage collection k.a. Ot tehwkol xprioteg Ba £xouv tn duvatotnta va avtlAapBAavovTal eyKoipwG a0TOXIES
otn oxeblaon tng availuong kat va enepBaivouv SlopbwTikad Xwpig va XpeLaleTal va TIEPLUEVOUV WPEG 1 KoL

HEPECS YLt vat OAoKANpwBel 0 ekteAoVLEVOC KUKAOG TIPLV EEKLVIICOUV aTto TV ap)h.

Yta mAaiola tou LeanBigData Ba dnploupynBel éva kawvotopo key-value, column-oriented data store mou Ba
Aewtoupyel wg n umokeipevn mMAatdpoppa Slaxeipong. Eva SQL eminedo Ba Asttoupyel oav Eexwploto
eninedo nou Ba emitpémnel va ekteholvtal epwtipata anodnkeupéva oto NoSQL eninedo. Eva CEP eminedo
Ba bivel tn duvartotnta enefepyaociag dedopévwy pong. OL teAeotég mvakwy oto eninedo CEP Ba €xouv
npocBaon ota anobnkeupéva SESOUEVA WOTE VO TOL EVNLEPWVOUV 1] VAL ELOAYOUV VEQ, EVw Ba Hmopouv va
ta cuoxetilouv kat pe ta Sedopéva pong. OL edapoyEg mou Ba xpnoLomnolouy Thv mAatdoppa avaloya Le
TIG AVAYKEG Toug Ba €xouv mpdoPacn os omolodnmote amo ta napexopeva APls emiBupouv (key-value, SQL,
CEP). Mpokewévou va UmapEel ouvoxn avapeoa oe OAa ta emnimeda Saxeiplong Ba evowpatwvetal
KAlpakoUpevn Slaxeiplon ocuvalhaywv oto key-value eminedo amoBrikeuong. H mAatdopua Ba e€acdailel

nwe OAa ta enineda Ba €xouv MPOcPaocn o€ Lo CUVET ELKOVA Twv dedopévwy Stapéow ACID cuvaAlaywv.

Ynuepa, Suo eival ol kKupiapxeg Tdoelg oto medio twv scalable analytics kot Twv Data Warehouses. Ao tn
pLa uTtdpyouv projects oav ta BigQuery, Tenzing kot Hive mou akoAouBouv tnv mpoosyylon MapReduce kal
npoomnaBbolv va tnv BeAtlwoouv wote va €pBel eyyltepa otnv SQL. H mpooéyylon autr UTIOXPEWVEL OF
xpnon ETL texvikwy, kabwg Sev pmopouv va ektehectolv o éva OLTP clotnua, Tou TPOKOAOUV OTwG
npoavadépbnke pelwon TG anodoong kot ackomn dnuloupyio SuTAotunwy Twv dedopévwy. H Seutepn
TAON, UE EUTIVEUOTECG TIG eTalpieg Greenplum kal Vertica, mpoomnaBei va enwdeAnBel Twv amoteAeopdtwy
™G €peuvag oto Medio Twv MAUPAAANAWY KAl KATAVEUNUEVWY CUCTNUATWY Slaxelplong Bacewv dedopévwy
ylaL TNV €KTEAECN EPWTNUATWY TTAPAAANAQ MAvw amod va Katavepnuévo shared-nothing cuotnua. Kat autég
oL AUoelg opwg avtipetwrnilouv mpoPAnuata kabwg &ev umootnpilouv evnuepwoelg (updates) i Tig
urnootnpilouv pe mMOAU XouNnAO rate, amaltwvtog PAaAlota £€eldikeupévo data store mMapAUETPOMOLNUEVO

€l61KA ylo avAAUON YEYOVOC TIOU UTIOLWVICOETAL €Miong tnv avaykn yia xprnon ETL. To LeanBigData 6a
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vloBetnoel pla uBpLOLKN TPOCEYYLON TAPEXOVTOC TTAPAAANAQ KAl KATAVEUNUEVA epwThpoTa aneubBeiag
oTNnV mopaywylkn Baon, anogpevyovtag To K6otog TG ETL peBodou. H SQL engine Ba £xel mapaAAnALlopd Kot
o€ intra-query kal o€ intra-operation eninedo. Na va kataotel Suvatr n dloxeiplon adountwyv SeSopévwy,
Ba avamntuxBei €va framework cuMoyng pe SnAwTikn pooéyylon Baolopévo otnv texvoloyia compiler-
compiler (yia mopadetypa JavaCC). Auto to framework Ba Sivel Tn duvatotnTta KoBoplopou Tou TPOToU
ouVTaENG Twv adountwv SeSopévwy Kal Tou Tw¢ Ba YIVETAL N UETATPOTH TOUC ot Sdopunpéva mpotol
anoBnkeutouv oto key-value store yla va ene€epyactolv eite anod to iblo to key-value store eite amo tnv
SQL engine (n teAeutaia Oa Paocilotel otnv Apache Derby, plo umndpyouca, apketd OnuodiAn,

KEVTPLKOTIOLNKEVN AUan).

Me xprion MANBwpPOC HOVTIEPVWY TEXVIKWY Kal TEXVOAOYLWV To project LeanBigData ¢hodofel Aoutov va
KOAUPEL OAa T TOPATIAVW KOl VOL KOLVOTOUNOEL O€ TPELG KATeuBUVOELG: 1) TNV amodoTiki KALWAKwWOoN, 2) Thv
gvornoinon tng OLTP enefepyaoiag pe tnv OLAP enefepyaoia kat 3) tnv end-to-end umootiplén avaAutwv

KoL AOLTTWV XpNoTwV TN¢ MAATPOpHaC. AUTEC oL KateuBUvoelg avaAlovtal ota akolouba.

1.3.7 Anodotikr) KAypuakwon

OL TEXVLKEG TIOU onpepa epapuolovral yia Tnv enefepyocia LeydAou Oykou SeSoUEVWV elval EQUPETIKA LN
omoSoTIKEG KABWG KOTAVOAWYOUV TEPACTLEC TTOCOTNTEG TOPWV Kal 0dnyouv oe peydAo KOoTn LSloktnolag
(Total Cost of Ownership, TOC). lNa va tocotikomownBel autd apkel va avadpepBel mwg ocludwvA PE EPEUVES
ta dnuoctla cloud cuCTHATO CAUEPA KATAVOAWVOUV TO 2% TNG NAEKTPLKNG EVEPYELOG TTIOU TIOPAYETAL OTLG
HMA kot to 1,3% nmaykoopiws. Evag amno toug Bactkoug otoxoug tou LeanBigData Aoutdv, eival va BeAtiwBel

QUTO TO TIPOBANUA LECW TNG ULOBETNONG KOLVOTOMWY TIPAKTLKWY TIOU, €V cuVToia, elvat ol e€AC:

e Amnodotikr napdAAnAn snefepyaocio oto NoSQL eninedo: OL mMOPOL MOV KATOVAAWVOVTOL ATIO TOUG
data managers katd tnv mpoomdBeld Toug va ehéyéouv Tov TPOMO TOU TOAAG threads
enefepyalovtal Sedopéva eival éva omd ta MPOPAAMOTA TIOU QVTIHETWII{OUV Ta OnNUEPLVA
ocuothiuarta. Na mapadeypa, to HBase (mou xpnoluomnoleital katd képov and to Facebook kat to
Yahoo) otav Asttoupyei Tautoxpova yla avayvwon kat eneéepyacio Sedopévwy KatavaAwvel to 50-
80% tn¢ dtabgaung CPU poévo kat pévo yla Tov EAeyXo ouyxpoviopoU twv threads. To LeanBigData
Ba avtipetwniosl autd to MPOPANUA pHécw Suvapkol partitioning twv mopwv —buffers, Souwv
S6ebopévwy Kal peta-6e6ouEVwv— Tou 0 KABe manager amalttel.

e Amnobotikn Slaxeiplon SIKTUAKWY MOPwWV: ANAN ila TIPOKANGCN TIOU €XOUV VO AVTLUETWITIOOUV T
ocuyxpova cuothuata eivat N uPnAn kKatavdAwon Siktuakwyv mopwv. Kat edw, maipvovtag cav

napadelypa tnv enefepyacio mov ekteAel €évag CEP data manager, 50-80% tng¢ ouvoAikng CPU
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katavaAlwvetal yla tnv Staxeiplton twv oAAnAemibpdoswv pe to 6Oiktuo. Ta [P makéto mou
oxetilovral pe kabe umod emefepyoaoia eyypadn é¢tavouv oto CEP emimedo, yivovtal deserialize,
enetepyalovral (to kootog emefepyaociag gival xapnAo) kat otéAvovral oto emopevo CEP Brua
emBopuvovtag €k VEoUu Toug SIKTUaKoUC Topouc. To LeanBigData uloBetwvtag TIC TACEL( OTO
vPnAng taxvtntag Ethernet (.. 10-40 GigE) Ba uAomolnoeL pla Kawotopa AUon e Ta TIAKETA val
avtlypdadovtal KateuBeiov amd tn PvAEN VO KOUPBOU 0TN UVAUN TOU EMOUEVOU, EVW TOPAAANAQ
péow Slaxeiplong twv connections Ba emtteuyBel éva eidog pooling yla tov kaBe kOUPBO wote va
MewwBEel n emiBdpuvon mou Snuioupyel n avaykn yla dnuovpyia tepAcTIou aplBUoU CUVEECEWVY.
Anodotiké Garbage Collection: MNoAAa Big Data cuotiuota ival vAomotnpévo os Java i GAAEG
vAwaooec mou yivovtoal compile os bytecode kot ektedovvtal amnod kamowo JVM. To JVM neplodika
TPEXEL aAyOPLOUOUG Yla VO OVAYVWPLOEL [N XPNOLUOTOOUMEVA KOUUATIO UVAUNG KOl Vo Ta
eheubepwoel. H dladikaoia autr (Garbage Collection, GC) eival Slaitepa emBapuviiky yla éva
cuotnua mou, emefepyalOpevo peydlo Oyko Sedopévwy, Snuloupyel kal Kataotpédel SLapKWG
ovtikelpeva otn pvAun. MdaAwota, katd tn Stdpkela Tou garbage collection To cUoTnua otapotd va
ektelel omoladnmnote aAAn evépyela (stop the world event) pe 6TL AUTO UMOPEL va CUVENAYETOL OTAV
n ovaykn ywa Quecn amdokplon e€lval KATL mapanmdavw omd emtaktiky. To LeanBigData
npoocavatoAiletal oTo va €emAUCEL Ta Mopamavw TpoPfAnuata eite péow Slapkolg garbage
collection (kaL Gpa TOAU MIKPOTEPO aPLOUO AVTIKEWMEVWY TIPOoC €Aeyxo), elte Héow TNG
ETIAVAXPNOLUOTOINONG TWV OVTIKELUEVWY o€ eminedo server mou Ba €xelL cav QMOTEAECUA TNV
Katdpynon tou garbage collection.

Anodotkny Eicob80¢/E§odo¢ (Input/Output, 1/0): Ta oUyxpova Ae£lTOUPYIKA ocuoTApato ivot
oxebloopéva €Tol WoTe va umootnpilouv UKpO aplBpud mupnvwv kot 1I/O ocuokevwv. To
nieploplopévo autod I/O bandwidth amoteAei mpodavwe mpdPAnua yia éva Big Data cvotnua mou
KOAeltal va ypael HECW TOU AELTOUPYLKOU CUCTAUATOC OTLG amoBnkeg Se60UEVWV TEPACTIO OYKO
gyypadwv. To LeanBigData Ba meplopiost katd to duvatd TG I/O eyypadég —meplopilovtag yia
napadelypa tig oAAnAsTudpaocelg pe to tomiko file system— wote n teAkn AVon va pmopel xwplc

TMPOBANUA VA KALLOKWVETAL 000 0 apLOLOG TWV MUPHVWY QUEAVETAL.

1.3.8 Evomoinon t¢ OLTP enefepyaoiag pe tnv OLAP enefepyaoia

MNa va anodeuxbolv oL avemdpKeleG Kal Vo EEMepaotolV oL kaBuoteprnoelg Tou emudEPeL n xprHon

napadootakwyv ETL texvikwy, To LeanBigData Ba evowpatwoel otig mapaywylkég OLTP Baoelg Sedopévwv

Aettoupyleg avaluong. Me autd tov tpoémo Ba amodeuyxBel to TwPO KOOTOC ToU emidépsl n ETL

TMPOCEYYLONG yla TNV avrtlypadn Tng mapaywylkng Paocng dedouévwv oe pa Baon ywo avaiuvon. H
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KOWVOTOMIO auTh eKpeTaAAeVeTal ta amoteAéopoata tou project CumuloNimbo FP7 oto omoia
avantuxonkav eEalpetikd KAlpakoUpeveg ACID cuvaAlayEg, HE HEYAAN onpocia otnv EVOWHATWON €VOG
OLAP cuotnuatog os pla mapaywylkny OLTP Bdon. To LeanBigData Ba BeATIWOEL TNV ATIOTEAECUATIKOTNTA

ouTtoU TOU PNXAVLOMOU CUVAAAQYWV.

ErutAéov, To LeanBigData Ba xpnoluomnotiost to kKALpokoUpevo key-value eninedo yla tnv ene€epyaocia ad-
hoc (kat oxtL meplodikwv) SQL epwtnudTwy. Oa ekpetaAAeuTel TNV Slaxeiplon cuyxpoviopol tng key-value
Baong yia tnv ektéheon intra-query Kal intra-operator mopaAAnAlopoU, TPEXOVTAG €va EPWTINHO OF
TmoAAarmAoUG kKOUPBoUG. AuTO Ba eTITAXUVEL TNV eNefepyaoio LEYAAWY EPWTNUATWY, UE TPOTIO TAPOUOLO UE
gKelvo Twv ouyxpovwv Data Warehouses, onwc to EMC Greenplum. e avtiBeon Opwg HE oUTA TO
oUOTNUATA, TA £pWIAMATO Ba ekteAoUvral MAVW ota SeSopéva TNC TAPOYWYIKNG BAong Kol OxL o€
EexwploTto, mapwynuévo avtiypado twv dedopévwy. OAa autd kabiotavral ePpIKTA XAPLS OTNV KALVOTOULO
™G unooThpPLENG multi-versioning oto emninedo twv cuvaAllaywv, KAtL ou Ba e¢aodaliost OTL Ta epwTAATA
™¢ avaAluong dev Ba moapepPaivouv ot OLTP epyaoieg, oe avtiBeon pe OtL cupPalvel ota uTapyovta

ouoTAuaTa.

TéAog, to LeanBigData Ba emitpéPel v eUkoAn avamntuén katoavepnuévwy CEP epwtnudtwy mavw oto (6o
oUvolo 6edopévwv KATA TNV wpa TIou T SedOMEVA EVNUEPWVOVTAL oV TAPASELYUA UTOPOULE va
TIAPOULE TIC €TALPLEC TNAETUKOWWVLWY OL OTOLEG TPAYMOTOTOLOUV XPEWOTIKEG AELTOUPYLEG TAVW OTLG
eyypadég otoxelwv kAnoewv (Call Detail Records, CDRs). Ma va UmopoUVv va CUYKEVIPWVOVTAL KoL va
ocuoxetilovtal ekaToppUpLla TETOLEG eyypadEg ava SeutepoAento, eival amapaitnto va undapyxouv vPnAd
enineda mapaAlinAopol oto CEP eminedo pe xprion intra-queries kat intra-operators. Autd enetevyxdn oto
project Stream FP7 mou enédepe tnv avamtuén tou StreamCloud CEP kal ota project S4 kot Storm mou
okohoUBnoav. To LeanBigData Ba emitpéPel Slapkei¢ umoAoylopoUg anoteAeopdtwy Kabwg ta dedopéva
EVNUEPWVOVTAL, avti va ektelel spwtipata avaiuong ova otabepd Sdaoctipata (m.X. kabe pAva). Autd
duoikd Ba BeAtiwoel To Xpovo amokplong, adol emi tng ouciag Oa petatpéPel pla batch Siadikacio ot

Sladlkaola mpayUaTikou Xpovou.

210 CEP eninedo Ba umapxel éva eupl cUVoOAo aLoBNTAPWY KAl CUAAEKTWY SESOUEVWV WOTE VA TTAPEXETAL
éva mAnpec framework ouMloyng xpriolwv ywo thv mAatdoppa mAnpodopwwv. Ou awobntripeg Ba
eKMEeTOAAEVOVTOL TOUG KaTaxwpnTeG stat tng INTEL CPU kat Ba mapéxouv Aentopepeic mAnpodopieg oxeTika
ME TNV amodoon Kal Tn XPrHon Twv Mopwv o€ OAa ta enineda (epappoyr, AELTOUPYIKO cUOTNUA, ELKOVIKA
pnxavnuata, server logs k.a.). Oa avamtuyxBel emiong éva cUVOAO KALVOTOUWY EVEPYELOKWY ALoBNTApWY oL
omolol Ba mapéyouv Aemtouepeic mMAnpodopieg yla tnv anddoon Twv epWINUATWY KATL Tou Ba fondnoel

otn BeAtiotonoinon twv kévipwv dedopévwy. Autr n umoSoun MEpa oMo To Monitoring MPoOg tov TEALKO
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xprnotn Ba xpnouomnotnBet kat amo tnv (dla tnv mAatdpoppa Tou LeanBigData pe 0TOX0 TNV EAOCTIKOTNTA KOl

v e€looppodnnon doptiou.

1.3.9 End-to-End Ynootnpi{n Xpnotwv

To LeanBigData 6a umootnpilel thv ypadikr OMEKOVION TWV QAMOTEAECUATWY TNG AVOAUONG KATA TN
Slapkela ekTéAeong Twv analytical epwtnuatwy, Xwpig va xpelaletal va ta MEPLUEVEL va oAokAnpwBouv. Ot
Xpnotecg Ba pumopouv Pe autd ToV TPOMO Vo BYGAOUV ypriyopa CUUMEPACHOTO OXETIKA LE TO OV OL OPXLKEG
TOUG UTIOBEDELG NTAV TTPOC TNV OWOoTH KatevBuvaon 1 oxL Kol va Spdcouv avaioya adrnvovtag tThv avaluon —
mou pmopel va amattel wpeg A akOpa Kal PHEPEG— va ouveXlotel 1 emepPaivoviag Stopbwtikd. AuTto,
OUYKPLVOLEVO LLE TNV EVAAAOKTLIKI) TOU va TIEPLUEVOUV TNV avaluohn va oAokAnpwBei yla va Souv mwg Sev
elye oxeblaotel owota kat dpa mpenel va SlopbwOel kal va ekteleotel ek véou, Ba efolkovounoel T6oo

XPOVO 000 KL TOPOUG.

H emloyr Tou TPOMoOU ypadlknC QTMEKOVIONG KoL TOU OUVOAou Twv Oedopévwv ta omoia auti Ba
nep\apBavel Ba yivetal pe TpOTo SUVAULKO WOTE va N SEVEL TO XPrOTN LE TIPOKABOPLOUEVES ETUAOYEG TTOU
propel va punv tatplalouv o auta ou BEAeL va SeL. Zav TAPASELY LA UMOPOUE VO SWOOULE TNV EPIMTWON
evog Big Data cuotiuartog ylwa tnv mapakoAouBnon evog cloud data-centre. To mpwrto mpdyupa mou Ba
{ntRoel va PAEMEL 0 XpRoTNG ULa TETolag Abong Ba elval avaAuon kamowwv Pacikwy Selktwv anodoong (Key
Performance Indicators, KPIs) Twv kOuBwv tou cuctipatog. Ot KOUPoL o€ éva TETOLO oUOTNUA OPWG UMopPEL
va gival XIAtadec. To va 60000V otatikég OYelg pe ta KPIs tou kaBevog elval podavwe oVamoTEAECUATIKO.
To LeanBigData péow plag ypadlknc yAwooog xelplopol Ba emitpéPel Tov KaBopLOPO TwV TNywv
Sebopévwy (Y. péow kaboplopol epwINUATWY), TNG HETAEU Toug Slacuvdeong Kol Tou TPOTOU
OTTELKOVLONG. XpAon HOVTEPVWVY Kal TIOAAG urtooxopevwy texvikwy (fisheye ameikovioelg, Kinect volumetric
Kauepeg, multi-touch 0B06veg k.a.) Ba emtayxvvouv tnv avdaAuon, divovtag oto Xprotn mpoofacn o€
3D/holographic aneikovioelg tig omnoieg Ba pmopei eUKOAQ VA TPOTIOTOLEL E KLVAOELG TOU XEPLOU WOTE va

BA£EmeL ouTO akpLBwC Tou BEAEL.

KAelvovtag auto to keddahato, avadEpetal mwg vAomolwvtag OAa ta mapandvw, n LeanBigData mAatdopua
dhodotel va emituxel emefepyacio g MPAYUATIKO XpOVO EVOC eKATOUUUPLOU events To SguTeEPOAEMTO Kol
Tov 610 aplOuod SQL spwtnudtwy os &kata Tou SeuTEPOALTITOU. AUTO PAALOTO PE GVEU T(PONYOUUEVOU
andédoon d6oov adopd otoug opoug mou Ba katavalwvel kabwe umoloyiletal mwe Ba pa 5-10 dopég
amoSoTIKOTEPA Mo TIG UTtApyouoeg Big Data texvohoyiec. Mo va amodelyBel mw¢ OAa autd Umopouv va
enteuxboulv, Ba uAomolnBei €va cluster pe meploocotepoug ano 1000 muprveg kot TouAdylotov 100 xproTeg

nou Ba avaAloel dedopéva mou Ba AVTUTPOCWIEUOUV TPAYLATLKA ETUXELPNUATIKA ogvapla (monitoring
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cloud data centers, avixveuon amdtng oe TPAMellkA CUCTAMOTO, OVAAUCHN trends 0 HEOA KOWWVLKNG
Siktuwonc, otoxeupévn Sladnuion K.a.) kat Ba Eemepvolv o dyko ta 23TB. EMITUyXAvovTag TOUG OTOXOUG
TIou €xeL B€oeL o ogvapla ocav autd, Oa kataotnoel cadEg To OTL 0 XWPOoC Twv Big Data eival étoluog va
KAVEL €va PO UMPOoTA EEMEPVWVTAG TIG TTALSIKEG ACOEVELEC TTOU OUTH TN OTLYUN avTlpeTwrtilel. H épsuva
£Xel avayvwplioel Ta umapyxovta mpoPAnUata Kal ival os Béon va mpoteivel AUoelg, n texvoloyla €xel
TIPOXWPNOEL Kal apa Sev UTIAPYXEL AOYOC VO LEVOUE TIPOCKOAANEVOL 0 SUOTPOTIEG KOl OVOTIOTEAECUOTLKEG

T(POLKTLKEG,.
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KEDAAAIO 2
To Spring Batch Framework

2.1 Neprypadn npoBARHATOG

Meyaho NAeKTPOVIKO Kataotnuo mwAnong BLBALWY, XOpTIKWY, ToXVISLWV Kal AAAWV eldwv anmoddaclos TNV
OVOKATAOKEUH TNG LotooeAidog tou. To £pyo 80ONKe og vEa €Talpia TTOU OVAUECA O QUTA TIOU XpeLolotav
va KAVeL NTav vo Slaxelplotel tn petodopd Twv SeSopévwy TG MAALAC LoTooeASaC oTIC VEEG UTTOSOMEG. H
gTalpla ToU eixe VAOTIOIROEL TNV TIOALA edoppoyn elxe XTloeL YEPUPEG yLa va evnEPWVEL TN PBAcn TNG UE
SeSopéva mpoepydpeva amd MOMEC eEwTePKES TINYES Onwc n ByBAtonet™, n Nielsen, n Gardners™ k.a. H
Bdon edopévwy eixe mapel LeYAAeG SLOOTACELG KABWC MePLeiXe TeEPLOCOTEPA ATO 7 EKATOUUUPLO TIpOilovTa,
poll pe mANBo¢ AMwWV OVIOTATWY amapaitnTwy yla TNV €UMOopLkr Sloxeiplon Kal mapouciacn otnv
LotooeAida autwv Twv Tpolovtwy (Katnyopleg, mpopnBeutég, ouyypadeig, Tipég, anobépata Kk.o.). H véa
gTalpia xwploe 10 £pyo o duo paocelg. Kata tnv mpwin pacn £npene va vlomownBei n edapuoyn mou
TMAPOUCLATETAL O QUTH TNV epyacia, kal n onoia xwpllotav e TN OElpd TNG 08 SUO KOMUATLA: O) TO aPXLKO
import Tou cuvolou Tng MAnpodoplag otn véa Baon Sedouévwy Kat B) Tnv ulomoinon UNXaviopol WoTe €
KaBnuepwvn Baon va dtaBalovral allayEg (§€ATa) Twv Sedopévwy Kal va EVNUEPWVETAL N VEA uTtoSoun. Ta
Sebopéva and tnv apxn eavnke mwg elyav mMoAAd mpoPARpata kat apa Sev apkoloe n aviypadn ond 1o
éva data store oto dM\o. Empemne va avamtuxBel Aoyikr) wote oL gyypadeg vo mepvave amd mAnBwpa
eAéyxwv kat validations wote va SlopBwvetal otL eivat Suvato i/ kat va ptpapovtal ta Addn WoTte va pnv
petadEpovral okoumibla otn véa Baon. Adyw cupBolaiwv pe toug mapdyoucg mou mpoavadEpdnkay, n
gtalpia mou eixe vlomolnoel tnv maAld otooediba Ba cuvéxle yla éva csBaoTd Xpovikd Stdotnuo vo
ocuvtnpel tn Baon Se6opévwy TNE WOTE KNV Komouv oL yédupeg pe autouc. H véa etatpio Oa Baoildtav otov
punxaviopd avayvwong tou SéAta amd tnv maAld umtodopr HéExpL va Tng avateBel n ulomoinon tng deltepng
ddong katd tnv omoia Ba vAomotovvtav amd tn véa sdpoppoyn oL yédupeg evnuépwong kat Ba kofotav

EVTEAWG N OXEON ME TNV TAALA €Talpia.

To mpoPAnua, av kat Sev Ntav €€ oplopou Big Data eixe apketd Kowvd onpela pe pia tétola edpappoyn. Exet
evbladépov va SoUE WG TOMOBETOUVTAL OL ATALTHOELS TOU oTa enineda anodaong mou MaPoUCLACTNKAY
oto mponyoUpevo keddhato (e€atpwvtag mpodavwg to eminedo tng avaluong mou Atov evieAwg £Ew amd

TIC avaykeg pag). Toa dedopéva nAtav fekabapa data-in-rest: o mMoAlo¢ mapoxog pEow replication oe

B H (otooehiSa tne BLBAonet Bpioketal 80: http://www.biblionet.gr/
" H LotooehiSa tne Nielsen Bploketat 8w: http://www.nielsen.com
> H otooeNiSa ¢ Gardners Bpioketatl edw: http://www.gardners.com
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kaBnuepv Baon Ba £6lve avtiypado NG mapaywylkng tou Baong, n omoia €tol kat aAAlwg Sev Ba eixe
traffic ekto¢ autol mou Ba dexotav amnod tnv epappoyn pag (Le e€aipeon €va GUVTOUO XPOVIKO dlaotnua
KOTA TO omoio, yla Adyou¢ testing, maAld kat véa LotooeAida Ba ematlav tautdoxpova). O peyaAUTEPOG OYKOG
Twv Sedopévwy Slapalotav anod ula oxeotakn facn Sedopévwy (dopunuéva), oAAG dev EAELTIAV KOl KATIOLEG
e€ALPEDCELG TTOU ETIPETIE VAL XELPLOTOUV HECW apXeilwv (adountwv deSopévwy), OTWE N avAyKn ylo avayvwon
exports amo 1o ERP tou meAdtn ylwa evhpépwon Twv amoBepdtwv otnv onoia Ba avoadepbBolue pe
Aemtopépeleg og endpuevo Kepalalo. H avaykn yla enefepyacia Twv SeSopévwy mpLv autd loaxBbouv otn
véa Baon, av kal dev eivat EekaBapa ETL Stadikaoia polalel moAU pe tétola. Etepoyevig minpodopia (amo
Bdon &ebopévwy, apxelo k.a.) eayayetal, enefepydletal (dpAtpdplopa, validations k.a.), kot TeAKd
peTaoxnuatiletal otn dounuévn mAnpodopia mou doptwvetal otnv véa oxeolokn Bdaon Sedopévwv. H
Stadkaoia, €61KA KATA TO apXlko import nrav plo batch dwadikacia. Meydalog oyko¢ data-in-rest oe
TIEPLOPLOUEVO XPOVLIKO TtapaBupo (éva Bpadu) Enpene va petadepbei otn véa urmtodopr). O YWPLOUOC TOUC OF
Seouideg (chunks) kat n mapdAAnAn enefepyaocio autwyv armo moAAd threads ftav o Tpdmog yila va emiteuxOet
0 0TOX0G. Ol aVAYKEG aUTEG odnynoav otn xprion tou Spring Batch framework pla ektevig mapouvaciaon Twy

duvartotTwy Tou omoiov yivetal ota akdéAouBa.

2.2 Ewcaywyn oto Spring Batch

To Spring Batch eival éva open-source batch-oriented framework mou dnpoupynOnke to 2007 amo tnv
SpringSource oe ouvepyacia pe TNV Accenture KoL ooV OTOXO €XEL VA QVTLLETWTOEL TG ouVNBEoTEPEG
analtnoels twv batch epappoywv. Mwa batch edappoyr) mpémnel ypriyopa kal aflOTLOTA VO UIMOPEL va
enefepyaotel MOAU peydAo oyko dedopévwy xwpic va amaltel Tnv mapéupacn xpnotn yla va SLaxelpLotel R

OKOMA KAl va avokaupeL and opaApata mou eival avapevopevo va pokUPouv KATA TNV eKTEAEDN.

Mo mopadelypa, Kot ylo va Yivel Katavonto TL eVooULE e To «aflomiotay, av Stafaloupe Eva apxelo kot
o€ aUTO UTIAPYOUV ULa-8uo eyypadéc pe AaBog dopuadt, mpémnel oAokAnpo to batch job va amotUxet; Av n
andvtnon eivat oxL, to Spring Batch pmopel va xelplotel autr Tnv MepiMTwon Kal To Povo Tou xpelaletal
elvat Alyo configuration. And tnv dAAn Tt B€Aoupe va GUMPBEL av EMAVEKKLVI|COUE €va amoTuxnuévo job;
©£Aoupe 1o job va apyioel anod to undév kat va enefepyaotel avtikeipeva mou ta eixe nén enegepyaotel to
TiponyoUevo execution r} BEAoupe va ouveyioel amo kel MOV To MPonyoUHEVO otapdtnos; Av B€Aoupe To
Seltepo, Tto Spring Batch pmopel maAL va to kavel adol KoTd TV ektéAdecn Twv jobs tou kataypddet

otldnmnote cupPaivel kal £ToL elKoAa Hopel va cuve)ioel amnod to cwaotd onueio.

Mo va entevyBel Twpa to «ypryopa», to framework opilel Tnv €vvola tou chunk processing. Avti Tou va

Slopalel to ouvolo Twv dedopévwy TAUTOXpova (LE OTL OPVNTIKO OUTO UMOPEL VO CUVETTAYETAL yla TNV
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amnodoon tng 0Ang Stadikaoiag), Ta Stafalet kal ta enefepyaletal o pkpotepa chunks. Emttuyyavel £€tot
streaming twv 6ebopévwy, Kpatwvtag OAeg T dacelg tng Stadikaoiog ektéAeong evog job Slapkwg
QTIO.OXOANLEVEG, YEYOVOC TIOU CUVETIAYETAL KOAN armodoon aKOpO Kal oTnV MEPLTWon Tou To job ekteAeitatl
amo Hovo €va thread. Av mapoAlo autd Sitamiotwooupe kaBuotepnoelg kot BéAoupe BeAtiwon otnv
ToxUTNTA, UMopoUE va ebopUOCOoUE Kamola amd Tig Slab£aolpeg emhoyeg yia scaling. Mo amd autég sival
To partitioning: Ta steps xwpilovtal o sub-steps pe kabéva amd autd va Xelplletal éva HOVO HEPOG TWV
S6ebopévwy Kal to KABe sub-step va ektedeltal amo Siadopetikd thread. Kati tétolo mpolmobétel va
yvwpiloupe ™ Soun twv input 6eSopévwv WOTE OUTA VA UIMOPOUV VA XWPLOTOUV —KATA To Suvatov—
LooUEPWG TipLV SlaveunBoulv ota Slabéolpa threads. Eva napadelypa dpaivetal oto Ixnua 2.1. I auto, éva
OET apxeiwv xwplletal os partitions pe Baon to filename toug (Eexwplotd partition yla ta apxela pe ovopa
aro A éwg D, Eexwploto yla ta apyeia pe ovopa amo E éwg H k.0.k.) kat autd enefepyalovrtal mapaAAnia

amnod kanowo multi-threaded meptBaiiov.

AtoD
Spring
il
Spring Partitioned
Batch step

Ytol

Writer

ﬁ

Spring
Batch

————»{ Reader

Yxnua 2.1. Partitioning pe Baon to filename gvog oet apxelwv

Mo vl KAVOUE HULa ELCOYWYN OTa BacLKd CUOTATIKA €vO¢ Spring Batch job sival amapaitnto va Swooupe
ocav Tapdadelypa to configuration evog tétolou otnv Listing 2.1. OAa 6ca Sivovtal og autr otnv napovoa
daon eival evtedwg ayvwota, Ba avaAuBolv OUwE e AETITOUEPELEG OTLG ETOMEVEG EVOTNTEG Kal OAa Ta
Koppatia Ba prouv otn B€on toug. NpPog To mapov pag evdladEpel LOVO N YEVIKNA €lkOva. To job element (to
yoviké oto configuration tng Listing 2.1) amoteAeitar amd Suo step elements: to mpwrto PBrApa
(decompressStep) &éxetal ocav £icodo éva cupmiecpévo apxeio (input.zip), To anocupmiélel Kal KoAeL To
enouevo Bnua (readWriteStep) mou Staalel tig eyypad£Eg Tou amocuumniecpévou apxeiou (output.txt) kot
TG YpadeL oe pua Baon dedopévwy. ESw, n extédeon Twy Suo Bnudtwy gival ypaputkn. To mpwto Seiyvel pe
TO next attribute molo Ba sival to emdpevo. Autd mpodavwg Sev eival n povn mapexopevn duvatotnta. Ita
enopeva Bo avadepBoUe OTOV TPOMO LE TOV OO0 UMOPOULE VA OPIOOUUE TIEPLOCOTEPO CUVOETEC POEG

EKTENEONC.

Tooo yla TNV avayvwon 000 Kat yla thv eyypadn dedopévwy to framework mapéxet €tooug readers kat
writers mou kaAUrtouv ta cuvnBéotepa batch oevdpla (avayvwon/syypadn amnod/oe flat files, XML, JSON,

Baoelg dedopévwy, IMS K.a.). ZTo mapadelypd pog xpnotponowovpe évav FlatFileltemReader yia avayvwon
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ano apyxeio, ol eyypadég Tou omoiou €xouv fields mou Staywpilovral and tov xapaktipa ‘. Ol eyypadEg
niepvave ano tov DelimitedLineTokenizer mou pe Baon autd to SLaXwWPELOTIKO TIC «OTIAELY oTa properties ID
kot NAME wote va pnop£oel otn cuvéxela o FieldSetMapper amnd ta fields auta va ¢tiaéet domain
avtikeipeva (edw Authors). Mo Adyoug cuvtopiag, n uhomoinon Tou mapper dev divetal edw. Napadelypata
Ba 6wboLV oe emMopeveg evOTNTEG. M Tov (810 Adyo Sev Sivetal edw oUTe n UAomoinon tou writer. Apkel va
avadepBel mwg elvat évag custom item writer mou pe tn PonBeta tou Spring JDBC template kavel INSERT
UPDATE og pwa Baon 6edopévwy ta Author avtikeipeva.

<job id="importlob" xmins="http://www.springframework.org/schema/batch">

<step id="decompressStep" next="readWriteStep">
<tasklet ref="decompressTasklet" />

</step>
<step id="readWriteStep">
<tasklet>

<chunk reader="reader" writer="writer"
commit-interval="1000" skip-limit="5">
<skippable-exception-classes>
<include class="org.springframework.batch.item.file.FlatFileParseException" />
</skippable-exception-classes>
</chunk>
</tasklet>
</step>
</job>
<I-- Decompress Tasklet -->
<bean id="decompressTasklet" class="gr.booksAdmin.batch.DecompressTasklet">
<property name="inputResource" value="file:/var/data/input/input.zip" />
<property name="targetFile" value="file:/var/data/output/output.txt" />
</bean>
<l-- Read From A File -->
<bean id="reader" class="org.springframework.batch.item.file.FlatFileltemReader" >
<property name="resource" value="file:/var/data/output/output.txt" />
<property name="linesToSkip" value="1" />
<property name="lineMapper">
<bean class="org.springframework.batch.item.file.mapping.DefaultLineMapper">
<property name="lineTokenizer">
<bean class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer" >
<property name="delimiter" value=","/>
<property name="names" value="ID,NAME" />
</bean>
</property>
<property name="fieldSetMapper">
<bean class="gr.booksAdmin.batch.AuthorsFieldSetMapper" />
</property>
</bean>
</property>
</bean>
<I-- Write To A Database -->
<bean id="writer"
class="gr.booksAdmin.batch.AuthorsJdbcltemWriter">
<constructor-arg ref="dataSource" />
</bean>
Listing 2.1 Configuration evog Spring Batch job
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To peyalutepo evdladEpov amo ta otolxeia tng Listing 2.1 to £€xeL To readWriteStep mou eival éva chunk-
oriented BRpa. Evtog evog step element opiletal to chunk element mou kaBopilel tov reader kal Tov writer
Tiou Ba xpnotponolnBouv kabwg kat To commit-interval (to emBupntd péyebocg yia ta chunks). @€tovrag to
tehevutaio oo pe 1000 kaBopiloupe mwg o streaming Twv Sedopévwy Ba YIVETAL O GET AVILKELLEVWY QUTOU
TOU Pey£Bouc. TwaoTtn TN yla To commit-interval ev pumopel va kaBoplotel BewpnTikd kabwe e€aptdtal
and tn ¢uvon Tou ekAoTote job (mola eival ta epmAekopeva data sources, TOLOG 0 OYKOG Twv SeSopévwy
K.0.). MoAU pikpég TIHEG Ba 06nynoouv og aokoma peyaAo aplBud transactions (Ba avaluBet To ylatl ota
eNMOUeva) evw TOAU HeydAn T Ba odnynoel o dokoma PeydAn xprion mopwv. XTo BAUA auto, He Ta
skippable-exception-classes kal skip-limit opiloupe kal to OtL pEXPL 5 eyypad£C TOU apXELOU EMLTPETETAL VOl
pnv éxouv TOo avapevopevo ¢opudt kal dpa to eyelpopeva FlatFileParseExceptions (sdpocov Sev
Eemepdoouv auUTO Tov aplBO) dev Ba MpEMEL va 06nyrioouv o amotuyio tou job. AuTo sival €va pévo amo
TOL XQPOKTNPLOTIKA TIou Slabétel to Spring Batch otn ¢apétpa tou pe okomod tnv autopotn Slaxeiplon

mbavwv opalpdtwv.

KAelvovtag autr Tnv eloaywyn, MPEMEL va avadepBoUpe Kol og autd mou to Spring Batch ovoudlel tasklet.
Tasklet eival kaBe evépyela mou TPETEL Vo eKTEAECEL €va job n omola dev pmopel va uAomolnBel pe tn
popdn evog chunk-oriented Bripatog. 3to MOPASELYUA TIOU HEAETAME, HLO. TETOlM MEeEpImMTwon eival n
amoouprnison tou input apyxeiou mpv autd SwoPaotel and tov FlatFileltemReader. To tasklet mpémel va
vlorolel tnv execute péBodo Tou Tasklet interface katL va emotpédel €éva RepeatStatus (m.y.
RepeatStatus.FINISHED) wote va yvwpilel to job av mpémnel va cuveyiosl oto emdpevo Brua n ox.. O
OKEAETOC pLOG TETOLOG UAoToinong Sivetal wg mapadelypa otny Listing 2.2 evw to configuration tou tasklet
€xeL nén 600¢etl otnv Listing 2.1. To povo mou xpeltdletal eival n kKAdon pog va dnAwbel wg éva Spring bean
Kol va yivel injected og éva Brua.
public class DecompressTasklet implements Tasklet {

private Resource inputResource;

private String targetFile;

@Override

public RepeatStatus execute(StepContribution stepContribution, ChunkContext chunkContext) throws Exception {

// Decompress Implementation Skipped For Brevity

return RepeatStatus.FINISHED;
}

// Setters and Getters Skipped For Brevity

Listing 2.2 Napadetypa implementation evog tasklet

41



2.2.1. YrnoSopun tou Spring Batch

Av 0€ OUVEXELO TNG YEVLKAG €LKOVOG TTou dwoape yla to configuration evog Spring Batch job, 8éhoupe va
SoUE TNV YEVIKNA €lkOva Tou i8lou Tou framework tote pnopolpe va avatpéfoupe oto Ixnua 2.2. To mpwrto
TpAyHO oTo omolo mpenel va otabolpe eival ota dopkd cuotatikd tou framework: To JobRepository oto
omolo to Spring Batch kpatdel Ta metadata twv jobs mou ekteAolvtal (yia Adyoug monitoring al\d kot
Slaxeiplong twv restarts epocov autd amattnBei) kot tov JobLauncher o omoiog sival unmevBuvocg yla Thv
ekTéNEON TwV jobs. To triggering tou JobLauncher eival anotéAsopa evog e€wtepkol event (cron job, HTTP
call k.0.) To omoio MBavwe MePVA KL TIC ATAPALTNTEG MAPAUETPOUG oTov Joblauncher pe t BonBeta tng
JobParameters kAdong. E€w amod to i6lo to framework Bpiokovral kKal oL NyEC S€60UEVWY E TIC OTOLEG
TeAKA Ta jobs aAAnAemiSpouv. Onwg €xel o avadepebei, aAAd paivetal kal oto XU 2.2, AUTEG UMopel

va eival apyeia, Baoelg Sedopévwy, Java Message Services (JMS) k.a.

Mo tov JobLauncher mapéxetal povo £va implementation, to SimpleJobLauncher, to omoio €xet pévo pia
HEBOSO, TNV run, Tou déxetal oav opiopata to Job mou mpémnel va exteheotel (éva configuration cav auto
¢ Listing 2.1) kal ti¢ JobParameters mou to job xpeldletal kat cuvABwg dnuloupyouvtal SUVOULIKA KATA
™V ekkivnor tou. MNpénel va ekabaplotel edw nwg o JoblLauncher 6ev dnuoupyet Ta jobs, anmAda {ntd tnv

ouyxpovn 1 acuyxpovn ektéAeon Toug amno to JobRepository.

Triggering system Spring Batch
(e.g., scheduler)
External Triggers Launches |Job Data sources
event » Job launcher m

Reads and
wites

Updates m
| |JMS queue)
Updates L
¥ " [-______
Database
Reads andh

Job repository -—

writes

Ixnua 2.2 Hyevikn elkova tou Spring Batch framework

To JobRepository eival autd mou Ba Snuloupynosl To job kat Ba avaldBel kotd TNV €KTEAECH TOu va
EVNUEPWVEL TO repository pe metadata oxetikd pe tn Alota Twv PNUATWY IOV eKTEAECTNKAV, TOV apLOUO TWV

QVTIKELHEVWY TIou SlaBaactnkay, eywvay filtered ry skipped, To xpdvo mou to kaBe Bripa xpeldotnke K.a. o to
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JobRepository mapéxetal maAL povo €va implementation, to SimpleJobRepository, péow tou omoiou OpwG
€xoupe T Suvatotnta va emAéEoupe av BEAoupe va KPOTAUE Ta metadata otn pvAun (M. Katd tn
Slapkela tou development ) yia Adyoug testing) i oe kamola oxeolakn Bdaon SeSopévwyv. ITNV TPWTN
nepintwon Sev Ba avadpepBoupe kaBolou. Xpelaletal opwg va avadepBolpe otn Se0TePN KOl TO KAVOUE

OTNV EMOUEVN UTIOEVOTNTOA.

2.2.1.1 JobRepository o€ axeoiakn B8aon dedousvwv

Ma tnv nepinmtwon Aoutov mou BéAoupe To Ta job metadata va Statnpouvtal os Baon dedopuévwy, to Spring
Batch mapéxel tooo ta SQL scripts'® yia tv Snpoupyia twv anapaitntwy mvakwv (BA. ExfApa 2.4), 6o Kat
ta amaltovpeva Data Access Objects (DAOs) wote ta jobs va pmopoUv va eKTEAOUV TIC AmopoitnTe
EVEPYELEC OTOUC TIVOKEG AUTOUC. To povo SnAadr) mou xpeldletal, av BewpProoULE WG £XOUUE EKTEAEDEL TO
SQL script yla to database engine tng emoyng pag, sivat to XML configuration tou repository. Autd

daivetat otnv Listing 2.3.

<batch:job-repository
id="jobRepository"
data-source="dataSource"
transaction-manager="transactionManager"
table-prefix="BATCH_"/>
<bean id="jobLauncher" class="org.springframework.batch.core.launch.support.SimpleJobLauncher">
<property name="jobRepository" ref="jobRepository" />
</bean>
<bean id="dataSource" class="org.springframework.jdbc.datasource.SingleConnectionDataSource">
<l-- Properties Skipped For Brevity -->
</bean>
<bean id="transactionManager" class="org.springframework.jdbc.datasource.DataSourceTransactionManager" >
<property name="dataSource" ref="dataSource" />
</bean>
<I-- Example Of Job Using This JobRepository -->
<batch:job id="importJob" job-repository="jobRepository">
(...)
</batch:job>
Listing 2.3 Configuration JobRepository o Bdon dedouévwy

To job-repository element xpelaletal éva data-source (6w to SingleConnectionDataSource, éva povo
énAadn connection pe tn Baon, ala Ba propovos va eival Kal Kamolo connection pool cav to Apache
DBCP ' 4 1o c3p0 ®) kot évav transaction-manager yw autd To data-source (e6w Tov
DataSourceTransactionManager). AAN\a properties mou umopoUv va oplotolv eival ta isolation-level-for-

create (default to SERIALIAZABLE), to table-prefix yia va kaBopicoupe to mpdbepa Twv MvAaKwy Tou Spring

'® Ta database engines mou unootnpilovtal elval ta: DB2, Derby, H2. HSQLDB, MySQL, Oracle, PostgreSQL, SQL Server
kat Sybase

" Neploodtepa yLa to Apache DBCP £5W: https://commons.apache.org/proper/commons-dbcp/

¥ Neploodtepa yla to c3p0 e5w: http://www.mchange.com/projects/c3p0/
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Batch (default to BATCH_), to max-varchar-length yia to péyloto pnkog twv VARCHAR mediwv otn facn mou

XPNOLLLOTIOLOULLE K.QL.

BATCH_STEP_EXECUTION

BATCH_JOB_INSTANCE

BATCH_JOB_PARAMS

STEP EXECUTION ID
VERSION
STEP_NAME
JOB_EXECUTION_ID
START_TIME
END_TIME
STATUS
COMMIT_COUNT
READ_COUNT
FILTER_COUNT
WRITE_COUNT
READ_SKIP_COUNT
WRITE_SKIP_COUNT

JOB INSTANCE_ID
VERSION
JOB_NAME
JOB_KEY

JOB_INSTANCE_ID
TYPE_CD
KEY_NAME
STRING VAL
DATE_VAL
LONG_VAL
DOUBLE_VAL

BATCH_JOB_EXECUTION

JOB_EXECUTION_ID

VERSION
PROCESS_SKIP_COUNT JOB INSTANCE ID
ROLLBACK_COUNT CREATE TIME
EXIT_CODE START_TIME
EXIT_MESSAGE END TIME
LAST UPDATED STATUS
EXIT_CODE

EXIT_MESSAGE
LAST_UPDATED

Ixnua 2.3 Ixnuo tng Baong dedopévwv tou JobRepository

Ot mivakeg tou IxAuatog 2.4, pmopouv va pag Bonbroouv kat oto va kataAdBoue to lifecycle evog Spring
Batch job kat tnv aAAnAenidpaon mou auto €xel pe To job repository. Otav Aoutdv InTricoupe amno to Spring
Batch tnv ekkivnon evog job, to framework Ba gfetdoel pe Baon TIG MAPAUETPOUG TOU TO KATA MOCO TO
instance autd unapyel &N 1 oxt (éva job kat ol mapdapeTpol Tou opilouv povadika va job instance). Av 6ev
UTIAPXEL Umopel va dnuoupynBel kot va ekteAeoTel To MPwWTo Tou execution, dladopeTikd Ba Mpémel va
geklvrioou e €va vEo execution yla To Nén umdpyov instance kat povo epooov auto dev €xel oAokAnpwBel
ETULTUXWC (UmopoUpe dnAadn va kAvouue restart). To execution Kpatdel oto repository mAnpodopieg yia to
note Eekivnoe, To mote TeAeiwos, To instance oTo omoio avrkel K.a. Emopeva otnv aAuoida sival ta BApata
Tou job mou apyilouv va ektedolvTaL KOL VO EVILEPWVOUV KOL AUTA TO repository pe ta metadata mou ta
odopouv. Kabe Bua pe to mou oAokAnpwBel evnuepwvel pe to exit status tou. Adol OAa ta PBruata
olokAnpwBolv (emituxwg r OxL), evNUEPWVETOL Kal To exit status tou job execution. Ta mapamavw

amelkovilovtal 0To SLAYPOULA TOU IXAHATOC 2.5 e To omoio OAOKANPWVETOL QUTH N EVOTNTA.
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Executing job instance Job repository

Checks job instance

Launching job Joblnstance
Creates step execution
data
Creates job execution data
Executing job JobExecution
Cre¢ates step execution data
|-
»
Executing step Sets exit status of _ StepExecution
step execution =
For each step
Sets exit status of job
execution
\ J J

Ixnua 2.4 ANAnAsmidpaon evog job pe To job repository katd tn Sidpkela EKTEAECTC TOU

2.2.2 To step scope

To Spring Batch mapéxel éva €l8kd scope yla ta beans, to step scope. Me xprion autoU Kal Tng Spring
Expression Language (SpEL") yivetat Suvaty n apxikomoinon twv beans evog batch job katd v ekkivnon
TOU €KAOTOTE PBripato¢ wote va eival mapadeiyparog xapv duvatd va kaboplooupe mMapapETpout ylo To
Brpa Tou elvat AyvwoTteg Katd thv ekkivnon tou job. Ol ovtotnteg otig omnoleg péow SpEL €xoupe mpocBaon
amo 1o step scope eival ol jobParameters, jobExecutionContext kot stepExecutionContext. Zav napddelypa
XpNong toug pmopoUpe va Solpe mwg PeAtwvetol to decompressTasklet tng Listing 2.1 wote ta
inputResource kol targetFile properties va unv opifovral otatikd oto XML configuration. @£tovtag to scope
attribute tou tasklet ico pe step kot xpnoiwpomowwvtag ta cUpuBola #{ kat } amoktdue nmpdcPacn oto
jobParameters map ol TIHEG TOU omoiou TiBevtal amd tov JobLauncher katd tnv ekkivnon tou job. Me tov
TPoMo aUTO, Ta properties tou tasklet opifovral mAéov Suvapika (BA. Listing 2.4). Mapadsiypato twv 6cwv
ETLTUYXAVOVTAL HE Xprion Twv dMwv Suo ovtotAtwy (jobExecutionContext kat stepExecutionContext) Ba
SoUE o0& EMOUEVEG EVOTNTEG.

<bean id="decompressTasklet" class="gr.booksAdmin.batch.DecompressTasklet" scope="step">

<property name="inputResource" value="#{jobParameters['inputResource']}" />

<property name="targetFile" value="#{jobParameters['targetFile']}" />
</bean>

Listing 2.4 Xprjon tou step scope

¥ Neploodtepa yLa thv Spring Expression Language e5w: https://docs.spring.io/spring/docs/current/spring-framework-
reference/html/expressions.html
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2.2.3 Listeners

To Spring Batch mapéxel tn Suvatotnta yia xprion listeners oto eninedo td6c0 TOU job 600 KaL TOU step evog
batch. Me xprjon Toug pmopoU e va mapakoAouBoUpe cuykekplpéva events oto lifecycle evog batch job kat
va TIPOCOETOUME AOYIKN avaloya HE TI( OMAITAOELS TG £dappoyng pag. Evoa amd ta KAAoLKOTEpQ
napadelyparta ival n xpnon listener wote va sldonoleital o Slaxelplotng tng epapuoyns (rm.x. ue email)

otav €va job amotuyyavel. To mw¢ pnopei va yivel autd avaAleTal eubUG apEowWC.

MNa va nmopokohouBolpue ta beforelob kal afterlob events evog job mapéxetal to JobExecutionListener
interface. YAomoloUpe to interface autd kavovtag override tng uo auTég LeBOSOUC 1) XPNOLUOTIOLOUUE Ta
@Beforelob kat @After)Job annotations oe pla anAn kKAdon onwc autrn tng Listing 2.5. & autn, Ye To OV
olokAnpwvetal To job gAéyxoupe av to ExitStatus tou eivat FAILED kot av val otéAvoupe éva notification

email otov Slaxelplotn (to nwg, mapoeinetal edw yLa AGyoug cuvTopiag).

public class JobFailureListener {

@Beforelob
public void beforeJob(JobExecution jobExecution) {
//Notifying When Job Starts

}

@AfterJob
public void afterJob(JobExecution jobExecution) {
if(ExitStatus.FAILED.equals(jobExecution.getExitStatus())) {
//Implementation Skipped For Brevity

}
}
1
Listing 2.5 Mapadelypa xpriong twv @Beforelob kat @AfterJob annotations

H Listing 2.6 Seiyvel To mw¢ autdg o listener opiletal oto configuration tou job poag pe xprion tou listeners
element w¢ nmaudl Tou element job. To listeners 8éxetal pla Alota amo listener elements mpdyua mou
ONUALVEL WG UIOpPOUUE Vo Xpnoluomotiocoupe 6cou¢ listener Béhoupe. Exktdg tou JobExecutionListener
napéxetol mTAnBwpa GAAwv listeners toc0 ot emninedo step 600 Kal os eninedo item (StepExecutionListener,
ChunkListener, SkipListener, RepeatListener, RetryListener k.a.) wote pe moOpoOUOld AOYIKN va
napakolouBolpe events oOnwc to beforeStep, afterStep, beforeChunk, afterChunk, onSkiplnRead,
onSkipInWrite kat moAAd aAAa. Mapadelypata xpriong toug Ba SoU e Oe EMOUEVES EVOTNTEG.
<batch:job id="importJob">

<batch:listeners>

<batch:listener ref="jobFailureListener"/>

</batch:listeners>

</batch:job>

<bean id="jobFailureListener" class="gr.booksAdmin.batch.JobFailureListener"/>
Listing 2.6 Configuration evog JobExecutionListener
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2.2.3.1 Monitoring listener ue xprion touv BatchMonitoringNotifier

ITNV MePLTTWOoN MoU 6TOX0C Mo¢ £lval OVTWE To monitoring, kal BEAoUpE v UAOTIOL|GOULE TTIEPLOCOTEPOUG
oo £€vav UNXOVLOHoUG ylol ELOOTOLNCELG O€ TieplMTwaon amotuxiag Twy jobs (m.x. kot péow email Kal péow
Java messaging), yla va Kpatriooupe tnv uAomoinon tou listener yevikn Kal TAPOUETPOTIOW|OLUN UTTOPOULE

va xpnotuornotiooupe to BatchMonitoringNotifier interface onwg daivetat otny Listing 2.7.

public class MonitoringExecutionListener {
private BatchMonitoringNotifier monitoringNotifier;

@Beforelob

public void executeBeforelob(JobExecution jobExecution) {
//Do Nothing

}

@AfterJob

public void executeAfterJob(JobExecution jobExecution) {
if(BatchStatus.FAILED.equals(jobExecution.getStatus())) {

monitoringNotifier.notify(jobExecution);

}

}

public void setMonitoringNotifier(BatchMonitoringNotifier monitoringNotifier) {
this.monitoringNotifier = monitoringNotifier;
}

}
Listing 2.7 Xprjon tou BatchMonitoringNotifier amo listerner yia monitoring

Yto afterJob event eAéyyoupe to ExitStatus tou execution aA\d twpa, avii Tou va KOAOUUE KATIOLO
OUYKEKPLUEVO service yla va oteiloupe tnv ewdomoinon (m.x. péow email 6nmwg kavape otnv Listing 2.5),
KoAoUpe tnv notify péBobdo tou BatchMonitoringNotifier n omoia &éxetal w¢ MAPAUETPO TNG TO
JobExecution yla va €xeL mpooBacn oto instance tou job, Ta exception mou MIBAVWE MTAPOUCLACTNKAV KTA.
MropoU e AOLTIOV VO EXOULE TIEPLOCOTEPEG OO L0l UAOTIOLNOELG TOU €V AOyw interface mou Ba mailouv to
poAo tou notification service kat eplocdtepouc Tou evdg listeners ou Ba xpnolomoloUv auTd Ta services

XWPLE OPWE va XPeLAeTal KATL mapandvw arno Alyo XML configuration ocav autd tnc Listing 2.8.

<bean id="emailNotifierListener" class="gr.booksAdmin.batch.MonitoringExecutionListener">
<property name="monitoringNotifier" ref="emailNotifier"/>
</bean>
<bean id="messagingNotifierListener" class="gr.booksAdmin.batch.MonitoringExecutionListener">
<property name="monitoringNotifier" ref="messagingNotifier" />
</bean>
<bean id="emailNotifier" class="(...)"></-- BatchMonitoringNotifier Inplementations -->
(...)
</bean>
<bean id="messagingNotifier" class="(...)">
(...)
</bean>
Listing 2.8 Configuration twv napayetponotnowv listeners
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2.2.4 KAnpovopukotnta

Xpnolgomowwvtag tn duvatotnta yla kAnpovoukotnta ota XML configurations mou to Spring framework
TapEXEL, To Spring Batch emutpémnel Tov oplopod abstract jobs ] Brjpato WOTE KATIOL KOWVA XOPAKTNPLOTIKA
Vo UmopoUV va OpLOTOUV O€ OUTA KoL va KANPOVOUOUVTOL amd Onmolov Ta XPELAleTal Xwplg va
enavalapBavovral ackomna ta configurations. BAémoupe yla mapadelypa otn Listing 2.9 nwg opiloupe t0
abstract parentlob mou xpnoipomnolei tov jobFailurelistener tng mponyoUlUevng evotntag n to abstract
parentStep mou xpnolpomnolel évav StepExecutionlListener kat opilel mw¢ tnv Slaxeiplon twv transactions
TOU TNV KAveL To transcactionManager bean mou opiotnke otnv Listing 2.3. To authorsJob té\og, opilel pe to
parent attribute mwg kAnpovopei tov listener tou parentlob, kat to authorsStep pe to 610 attribute mwg

kAnpovouei tov listener kat tov transaction-manager tou parentStep.

<batch:job id="parentlob" abstract="true">
<batch:listeners>
<batch:listener ref="jobFailureListener"/>
</batch:listeners>
</batch:job>
<batch:step id="parentStep" abstract="true">
<batch:tasklet transaction-manager="transactionManager">
<batch:listeners>
<batch:listener ref="stepStatusListener" />
</batch:listeners>
</batch:tasklet>
</batch:step>
<l-- Job Example -->
<batch:job id="authorsJob" parent="parentlob">
<batch:step id="authorsStep" parent="parentStep" next="{(...)">
(...)
</batch:step>
</batch:job>
Listing 2.9 Abstract Job kat Step pe mapadeiypa xpriong Toug

EvSladépov €xel kat n Suvatdtnta ylo merge twv list oplopdtwy evog abstract job 1 BRpartog pe autd twv
TALSLWY TIoU Ta KANpovopouyv. Av yia mapddelypa to abstract job opilel kamoloug listeners kot BéAoupe to
job pog va mpooBéaet Kal KAoLov (KAmoLoug) akopa, UMoPOoULE Va TO KAvoupe BEtovtag To merge attribute

o€ true onwcg paivetal otnv Listing 2.10.

<batch:job id="parentJob" abstract="true">
<batch:listeners>
<batch:listener ref="listenerl"/>
<batch:listener ref="listener2"/>
</batch:listeners>
</batch:job>
<batch:job id="authorslob" parent="parentlob">
(...)
<batch:listeners merge="true">
<batch:listener ref="listener3"/>
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<batch:listeners>
</batch:job>
Listing 2.10 Merge oplopdtwy evog abstract job pe ta opiopata tou child job

2.2.5 Ekkivnon Spring Batch jobs

AvadEpBnke ota tponyoLeva w¢ UTIELBUVOG yLa TNV ekkivnon Twv Spring Batch jobs sival o JobLauncher.
To interface Tou mapéxel Tnv pEBOSO run mou S€xetal cav Oplopa to Job mou mpénel va TpEEEL KOl TIG
JobParameters outou. Mapadsypa plag Ttetolag kAnong Oivetat otnv Listing 2.11 otnv omola
XpnolpomoloUpe TV kKAdon JobParametersBuilder ylo va dnploupyriooupe éva JobParameters instance pe
Suvo mapap£tpouc. YrnevBupiletal mwe yla To Spring Batch to job kat oL mapdpetpoi tou opilouv povadika
£va job instance kat epooov auto £xel ohokAnpwBel dev pmopel va favatpéel (mapd povo av UAGUE ya
restart evog amotuynuévou instance). Mo 1o Adyo auto sival ou otov JobParametersBuilder mepvapue kat
NV TPEXOUOCA NUEPOUNVIO WG TIOPAUETPO: YL VA €XOUUE O KABe ekTéAeon NG run pebBodou SladopeTiko
job instance.
ApplicationContext context = (...)
JoblLauncher jobLauncher = context.getBean(JobLauncher.class);
Job job = context.getBean(Job.class);
jobLauncher.run(

job,

new JobParametersBuilder()

.addString("inputFile", "file:./input.txt")

.addDate("date", new Date())
.toJobParameters()

Listing 2.11 Napddelypa ekkivnong evog job

Mo to jobs, emeldn eival batch dwadikaoieg mou pmopel va xpetalovtal MOAU wWPA ylo va eKTEAECTOUV
napéxetol n Suvotdtnta yla olyxpovn (to default) kat aclyxpovn ektéleon. Itnv Tepimtwon Tou
emBupolpe to Seltepo TO MOVO TIOU XPELAeTOL Vo KAVOUUE eivol va SWoOUUE oav OpLORA OTOV
JobLauncher évav TaskExecutor. Mapadstypa outol tou configuration pe éva pool amd 10 threads Sivetat
otnv Listing 2.12.
<task:executor id="executor" pool-size="10" />
<bean id="jobLauncher" class="org.springframework.batch.core.launch.support.SimpleJobLauncher">

<property name="jobRepository" ref="jobRepository" />

<property name="taskExecutor" ref="executor" />

</bean>
Listing 2.12 Configuration acUyypovou JobLauncher

‘Exovtog opioel tov JobLauncher kal To av autog Ba tpéxel cuyxpova | acuyxpova Ta jobs, To pévo mou

MEVEL €lval o TpOMOC e Tov omolo Ba KaAéooupe TNV run pebodo tou. Alddopeg eival oL eVOANAKTIKEG €6W.
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MmnopoUpe va xpnotluomnotjooupe tov command line launcher mou nmapéxet To (6o to framework, €va cron
job edbdoov Souheloupe og UNIX-like cbotnua, Spring scheduled tasks, HTTP kArjoslc o évav controller mou
Ba avaAdPel tnv enikovwvia pe tov JobLauncher k.a. Ita emopeva, ev cuvtopia, Oa mapouclactouyv oL duo

teleutaieg eTAOYEG.

2.2.5.1 Ekkivnon ue xprion tou Spring Scheduler

To Spring framework mapéxel Tn SuvaToOTNTA VLA XPOVOTIPOYPOULOTIOUO EPYACIWV (Te péow Java elte péow

XML configuration. Itnv dgutepn mepimtwon, otnv omnoia Ba octaboupe edw, xpnolponolwvtag ta elements

mou opilovtal oto task namespace (www.springframework.org/schema/task), koaBopiCoupe (BA. ocav

napadetypa tnv Listing 2.13) tov task scheduler mou pe éva pool amo 10 threads Ba ektelel ta tasks, éva
bean mou mepvael oe pLo custom kAdon (SpringSchedulinglauncher) to mpog ektéAeon job (6N oplopévo os
XML) kat tov jobLauncher, kat to i6to o scheduled-task pe 1o omoio Stahéyoupe tnv PEBodo tnNg KAAGNG
pog mou Ba exkteleital (edw launch) kal to kABe mote. To teheutaio pnopel va elvat €éva cron expression oav
0 “00 15 * * *” (kaBe pépa ot 15:00) n Tpég ya ta fixed-rate, fixed-delay attributes wote ta tasks va
ekteAoUVTAL TIEPLOSIKA e BAon TV wpa ekkivnong i oAokApwaong Tou mponyoupevou task (rm.x. kabe pla

wpa A Ko wpa arnod tnv oAokANpwaon Tou PoNyoUEVOU).

H ulomnoinon tng kAdong SpringSchedulinglauncher dev €xel katL alo avadopdg. Nvwpilovtag to Job mou
TPEMEL va TPEEEL Kal Tov JobLauncher tng epaployrg, To LOVO TIOU €XEL VAL KAVEL ELVaL VO EKKIVAOEL TO job pe

AoyLkn apopola authg tng Listing 2.11.

<task:scheduler id="scheduler" pool-size="10"/>
<l-- Scheduled Task -->
<bean id="scheduledTask" class="gr.booksAdmin.task.SpringSchedulingLauncher">
<property name="job" ref="authorsJob"/>
<property name="jobLauncher" ref="jobLauncher"/>
</bean>
<task:scheduled-tasks scheduler="scheduler">
<task:scheduled
ref="scheduledTask"
method="launch"
cron="00 15 * * *" />
</task:scheduled-tasks>
Listing 2.13 Napadetypa Spring scheduler yia mpoypappotiops Spring Batch job

2.2.5.2 Ekkivnon uéow Web epapuoyng

Ma va mMoPoUCLACOUE TNV TTEPUTTWON autr BewpoUpe Twg ekTOC TNG Spring Batch edbappoyng umdpxet kat
pta Spring MVC edappoyr mou Ba avaAdBet tnv dtoxeipton twv HTTP kAnoswv mpog kamoto controller (BA.

tov JobLauncherController tng¢ Listing 2.14), o omnoiog pe tn oepd tou Ba avaAdPeL TNV EMLKOWVWVIO E TOV
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JobLauncher. Asv Ba avadépoupe Timota 6w OXETIKA HE TO MwG pnopel va ulomownBet pia Spring MVC

edappoyr]. OswpoU e TWE UTIAPXEL £TOLUO TOo infrastructure wote pa kAnon npog to URL:

/joblauncher?job=authorsJob&paraml=valuel&param2=value2

va Slaxelplotel and tov JobLauncherController o omolog, 6nw¢g ¢aivetal otov Kwdika, avalapfavel va
petatpéPel ta URL parameters (param1, param2 kok) o€ éva JobParameters instance kat va KaA€oeL TNV run

puEBobo tou JobLauncher.

@Controller
public class JobLauncherController {

private static final String JOB_PARAM = "job";

private JobLauncher jobLauncher;
private JobRegistry jobRegistry;

@RequestMapping(value="joblauncher", method = RequestMethod.GET)
@ResponseStatus(HttpStatus. ACCEPTED)
public void launch(@RequestParam String job, HttpServletRequest request)
throws Exception {
JobParametersBuilder builder = extractParameters(request);
jobLauncher.run(
jobRegistry.getlob(request.getParameter(JOB_PARAM)),
builder.toJobParameters()
);
}

private JobParametersBuilder extractParameters(HttpServietRequest request) {
JobParametersBuilder builder = new JobParametersBuilder();
Enumeration<String> paramNames = request.getParameterNames();
while(paramNames.hasMoreElements()) {
String paramName = paramNames.nextElement();
if(IJOB_PARAM.equals(paramName)) {
builder.addString(paramName,request.getParameter(paramName));

}
}

return builder;

}

//Setters Skipped For Brevity

1
Listing 2.14 Spring MVC Controller yia tnv ekkivnon Spring Batch job

ISlaitepn avadopd xpetdletal mpv KAeiooupe auth tnv evotnta oto JobRegistry avtikeipevo tng Listing
2.14. Me 6ebopévo TO OTL To Ovopa tou job mou BéAoupe va ektedécoupe kabopiletal wg pla request
TMAPAUETPOC TUTIOU String, XpelalOPOoTe €va TPOTO WOTE AUTH va Wetatparnel oto Job avrtikeipevo mou
TEPLUEVEL oav TIAPAMETpOo 0 JobLauncher. Autd yivetal pe tn Ponbeta tou JobRegistry interface (uéBodog
getJob) mou opiletal pall pe ta undAouta Soplkd otolxeio plag Spring Batch edappoyng onwg daivetat

otnv Listing 2.15.
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<bean id="jobRegistry" class="org.springframework.batch.core.configuration.support.MapJobRegistry" />
<bean class="org.springframework.batch.core.configuration.support.JobRegistryBeanPostProcessor" >
<property name="jobRegistry" ref="jobRegistry" />
</bean>
Listing 2.15 Configuration tou JobRegistry

2.3 Avayvwon Asdopévwv

Onwg €xet nén avadepbei, to chunk-processing ywpiletal oe 3 ¢daocelg: avayvwon, enefepyacio Kot
gyypadn. ZEKIVAUE HE TNV TIPWTN OO AUTEG T PACELG, TNV avAyvwan, yla tnv omoia to Spring Batch
TIAPEXEL ETOLUECG KAAOELS Kal implementations Tou unmopoUv va kaAuouv ta cuvnBéotepa oevdpla. Metall
AaAAwvV Aouov, unapyouv readers yla avayvwon apxeiwv (flat files, XML kot JSON), Baoswv edopévwy, Java
Message Services (JMS), evw Tapéxetal kot n duvatotnta ylo eméktaon Twv core reading interfaces
(ltemReader kal ItemStream) wote va ulomotnBouv readers mou Ba StaBdalouv nyég SeSouévwy EKTOC TWV
npoavadepBéviwy. ESw Ba otabolpe ota doa xpnowlomolnbnkav ota mAaiola aUuTAG TG gpyaciag Kot

elvat n avayvwon ano flat apyeia kat Bacelc Sedopévwy.

2.3.1 Avayvwon Apxeiwv

Ta mebia evog flat apyeiov pmopel vo €xouv otabepd pnRkoc 1 va Slaywpilovial omd KAMolov
nipokaBoplopévo separator (m.x. comma-separated CSV), n mpwTn TOU YPAUUN UMOPEL va elval eriikepaida,
elval TuBavo va meplexel eyypadég oxoAla mou Sev mpénel va AndBolv undyn and tov reader k.a. Kabwg
AoLTOV 0 TAPOXOC TOU apxeiou eival autog ou kabopilel To akplpeg format tou, To default implementation
Tou Spring Batch yia avayvwon flat apxeiwv (o FlatFileltemReader) douAelel oe ouvepyaoia pe Siadopa
aAAa interfaces wote va kaBoplotel emakplBwe o TPOTOC e ToV omolo mpemnel va Stafactolv Ta dedopéva.

Ta interfaces autd mapouotaovtal oto Ixnua 2.6.

To RecordSeparatorPolicy interface eivat unevBuvo ylo 1o KaBoplopo Tou Tou apXilel KAl TOU TEAELWVEL
KaBe eyypadn tou apxelou, To LineMapper interface sival umelBuvo yla tv eaywyn dedopévwy amod Tig
vpoupEég kot To LineCallbackHandler interface xewpiletal el8IKEG TIEPUTTWOELG (TL.Y. TL TPETEL VAL YIVEL PE TIG
eyypadég mou yivovral skip katd tnv avdayvwon). To mo cuyva xpnoulomnoloUpevo implementation tou
LineMapper eival to DefaultLineMapper nou xpnotponolei to LineTokenizer interface yla va Staxwpllel Tig
YpOoUuEG o StaPfalovtal os tokens, kat to FieldSetMapper interface mou amoé autd ta tokens dnuoupyet

OVTLKELEVAL.
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<<interface>>
LineMapper .
> <<interface>>
Z‘}. FieldSetMapper
FlatFileltemReader DefaultLineMapper

<<interface>>
LineTokenizer

<<interface>>
RecordSeparatorPolicy

w <<interface>>
"l LineCallbackHandler

IxNnua 2.5 KAaoelg kat interfaces mou epmAékovtal otnv avdyvwon flat apyeiwv

Ztnv Listing 2.16 divetal £va tumiko configuration tou FlatFileltemReader. KaBopiloupe molo ival to apyeio
miou Ba SlaBalel pe to property resource, To OTL N TPWTN YPAUUN TOu apXeiou ival enikedpaAida mou Sev
npénel va AndBel unmoyn (property linesToSkip), nwc dtaywpilovral ol eyypadég Tou apxelou (property
recordSeparatorPolicy) katL molog Ba eivat o lineMapper mou 6a Snuloupyel amd TIC YPAUMEG TIOU
Slopadovtol ta avrikeipeva (meplocotepa yla Ta Suo Teheutaila ota akoAouBa). AtatiBevral kot dAa
properties Tépa amo auTd, 6mwc to encoding Tou apyxeiou, To oV KATIOLEG YPAUMEG TOU Elval comments TTOU
nipémnel va yivouv skip (String[] value pe mpoBéuata mou kabopilouv TIC ypaUUES OXOALD), TO av O reader
nipEneL va o6nyel oe exception otav Sev Bpel apxeio oto kaboplopévo path ) OxL (property strict) k.a.
<bean id="inventoryltemReader" class="org.springframework.batch.item.file.FlatFileltemReader">

<property name="resource" value="inventory.csv"/>

<property name="linesToSkip" value="1"/>

<property name="recordSeparatorPolicy" ref="inventoryRecordSeperatorPolicy" />

<property name="lineMapper" ref="inventoryLineMapper"/>

</bean>
<bean id="inventoryRecordSeperatorPolicy" class="{(...)">

(...)
</bean>
<bean id="inventoryLineMapper" class="(...)">

(...)

</bean>
Listing 2.16 Configuration tou FlatFileltemReader

To RecordSeparatorPolicy interface koBopilel mou teAewwvel kGOs eyypadr Tou apxeiou Kol mapéxet
nebodoug yla to pre- | post- process koBepldg amo autég. To Spring Batch mapéxel 4 implementations
autoU tou interface: To SimpleRecordSeparatorPolicy (kaBe ypapur tou apxelou elval kat pia eyypaodn), To
DefaultRecordSeparatorPolicy (oL eyypadég nepikAeiovtal os quotes), To JsonRecordSeparatorPolicy (ot

eyypadég eivat JSON strings mou TIBOVWG EKTELVOVTOL O TEPLOCOTEPEG ATO MO YPAUUEC) Kal TO
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SuffixRecordSeparatorPolicy (ot eyypadeg teppatifouv pe kamoto suffix, to default ival to “;”). To default
configuration autwv twv policies KAAUTITEL TIG TEPLOCOTEPES TEPLUTTWOELG TIOU CUVOVTWVTOL OTNV TPAEN Ko
apa to povo mou ocuvnBwg amoatteital sival amAa éva reference otnv kAdon mou emBUPOUUE vo

XPNOLLOTIOL)COULE.

To LineMapper interface, 6nwg npoavad£pbnke, ivatl umetBuvo yla TNV SNELOUPYLA AVTIKELUEVWY OTTO TIG
eyypadéc tou apxelou. Ta implementations mou mapéxovtat eivat ta PassThroughLineMapper
(emiotpedetal To string mou Stafaletal xwpig va petaoxnuatiotel o avrtikeipevo), DefaultLlineMapper (n
gyypadn ondel o tokens kal pe Baon avtd Snuioupyolvtal avtikeipeva), JsonLineMapper (n eyypadn mou
avamaplotdtol we JSON pETOTPEMETAL OF QvTkeipevo pe T PorBsia tou Jackson?® mapper) kot
PatternMatchingCompositeLineMapper (yio tnhv umootrplén tepoyevwv eyypadwv pe kaBe tUMO va

nip€neL va Staxelplotel amo Stadopetiko tokenizer kat/n field-set mapper).

Yav mapadetypa 6w punopolpe va Swooupe to configuration Tou DefaultLineMapper (BA. Listing 2.17) mou
Xelpiletal kaBe eyypadn os Suo dacelc: a) pe tn Bonbela evog LineTokenizer tnv ondel os tokens (fields),
B) ue ™ BonBela evog FieldSetMapper petatpénet ta tokens o avtikeipeva. O LineTokenizer opilel mwg to
delimiter yLa ta tokens kaBe eyypadng sivat to “I*” kat mwe ta ovopata twy fields eival ta sapid, productld
kot stock (mopadewypa  plag  tétowag  eyypadng elvat to 200000001!*PR100!*3). Avti Ttou
DelimitedLinetokenizer, av ta tokens twv eyypadwv pog eixav otabepd pnko¢ Ba pmopoloape va
xpnotuomnotwjooupe tov FixedLengthTokenizer opilovtag tnv apyn kot to téAog tou kaBe token (m.x. 1-9,10-
15,16-18).
<bean id="inventoryLineMapper" class="org.springframework.batch.item.file.mapping.DefaultLineMapper" >
<property name="lineTokenizer" ref="inventoryLineTokenizer"/>
<property name="fieldSetMapper" ref="inventoryFieldSetMapper"/>
</bean>
<bean id="inventoryLineTokenizer" class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer">
<property name="delimiter" value="1*"/>
<property name="names" value="sapld,productid,stock" />
</bean>

<bean id="inventoryFieldSetMapper" class="(...)"/>
Listing 2.17 Configuration tou DefaultLineMapper

‘Exovtog ta fields tng kaBe eyypadng to povo mou pével gival va kabopilooupes we Ba SnpoupyRooupe ta
avtikelpeva. MmopoUpe va xpnolpomnotjooupe tov PassThroughFieldSetMapper (otéAvel to FieldSet otov
processor | Tov writer Ywpig va To petaoynuatiosl oe aviikeipevo), tov BeanWrapperFieldSetMapper
(xpnowuomolel Ta ovopata twy fields mou kaBoplotnkav mapandvw wWoTe va yivel éva elboug mapping e ta

attribute names evoc plain old Java Object (POJO)) 1 va ulomotooupe €vav SIkO pag mapper mou Ba

20 Meplocotepa yia to Jackson €8w: https://github.com/codehaus/jackson

54


https://github.com/codehaus/jackson

petatpénel Ta FieldSet og avtikeipeva kavovtag implement to FieldSetMapper interface (meploodtepa o€

£NMOUevo KedpAAalo).

KAelvovtag atilel va avadepbel mwg otnv nmepimtwon mou amatteital va Slofdcoupe ost apxeiwv (mou
£pxovtal m.x. oe €va FTP } SCP directory pe povo yvwoto to pattern Tou ovopatdg TOug) UMOPOUUE va
xpnolgomnotjooupe tov MultiResourceltemReader mou Sioxelpiletal osiplakd@ OAa Ta  resources
avaBétovrag to processing oe £€vav FlatFileltemReader cav autov mou avadepbnke otnv Listing 2.16. To
configuration gvog tétolou reader sivat auto mou ¢aivetal otnv Listing 2.18. To povo mou xpeldletal eivat
va kaBopiooupe péow Tou property resources mola Oa sival ta apyeia mou Ba AapBavovtal umoyn (edw
ooo CSV Bpebouv otov ¢pakelo /var/data kat to 6voud toug Eekvdel pe “inventory-“) kot molog Ba sivat o
FlatFileltemReader mou Ba ta Staxetpiletal (property delegate).
<bean id="inventoryMultiResourcesltemReader"
class="org.springframework.batch.item.file.MultiResourceltemReader" >

<property name="resources" value="file:/var/data/inventory-*.csv"/>

<property name="delegate" ref="inventoryltemReader"/>
</bean>

<bean id="inventoryltemReader" class="org.springframework.batch.item.file.FlatFileltemReader" />
Listing 2.18 Configuration tou MultiResourceltemReader

2.3.2 Avayvwon arno Baoelg AeSopévwv

Madl pe tv avayvwon amd apxeio, To cuvnBEotepo oevdplo avayvwaong €ival n avayvwon and BAceLg

Sebopévwy. ESw Suo eival oL mpooeyyioelg: xprion JDBC ] Object-Relational Mapping (ORM).

2.3.2.1 JDBC Item Readers

To Spring Batch Baoiletal oto Spring JDBC layer yia va Stofdlel Ssdopéva anod Baoelc Sedopévwy Kat va
pével avetdptnto omd to mANRBog twv Sabiopuwy database engines. Xpnowomnolei ta RowMapper kat
PreparedStatement interfaces kat «kpUBEL» armo Tov XProtn Tov TPOTO ToU XELpileTal Ta requests mPog t
Bdon 1 ta transactions pe amotéAsocpa To HOVOo Tou ouvhBwe xpeldletal va sival va kabopicovue ta
queries pe to omoia Bo Slafdcoupe ta Sedopéva KoL TOV TPOMO Ue TOv omoio Ba yewplotolpe to

omoteAéopara.

Avayvwon pe Cursors

ESw, To Spring Batch adrvel tnv euBuvn yla tnv avayvwon twv dedopévwy oto JDBC ResultSet interface.
AUTO 1O interface eival otnv ouocia évag database cursor umeUBuvog yla to browsing Twv anoteAeouatwyv

€vOG SELECT statement. Onwc daivetal kat oto Ixnua 2.7, to Spring Batch ekteAel povo €va request Kat
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OVOKTA TO amnoteAéopota oe batches kaBoplopévou peyEBoug wote va Umopel va Kpatd SLapKwe
omacXoAnUeEvVee OAeg TG pAoelg Tng dtadikaoiag avayvwon/snefepyaoia/syypadn Kol vo EMLTUYXAVEL TAV

gmBupntn anodoon.

l,—"' Y F Y
Cursor JDBC ItemReader Database
— Table
Executes SQL query I D::ati:::e —
Executes only one g Uses
request using JOBC
— View
Ilterates through data |« > ri:;rgdm
JDBC batch-based P u

fetching using ResultSet

Ixnua 2.6 Avayvwon dedopévwv pe tov JdbcCursorltemReader

Ytnv Listing 2.19 Sivetal £va tumiko configuration tou JdbcCursoritemReader. Kat' eAdyioto, ta properties
Tou xpelaletol va opicoupe eival Ta dataSource, sgl kol rowMapper mou opilouv tn Bacn dedopévwy amnod
v omoia Slapaloupe, TG SQL eVTOAEC TIOU €KTEAOUME KOL TNV KAGON TOU XPNOLUOTIOLOUUE yla va
SnuLloupynooue avtikeipeva omd to amoteAéopata. Mapddslypa evog TETolou mapper gival auvtd tng
Listing 2.20 mou avalapPavel va Snuioupynoet Author instances amod to mopexopevo ResultSet. AMa
properties mou UMopouV va KaBopLloToUV EKTOG amd Ta ponyoUeva ival ta maxRows yla va eploploTel o
aplBuoC Twv amoteAecpdtwy o€ éva PEyLloto aplBuo, fetchSize yla va avoaktwvtal Ta AmMoTeAECUATA O
groups kaBoplopévou peyeBoug, queryTimeout yla va kaBoplooupe TO MPEYLOTO XPOVO QVOHOVAG yla
anokplon and tn Baon, preparedStatementSetter yla va opicoupe pLo KAdon mou Ba BETEL MOPAUETPOUG
Tou SQL statement k.a.
<bean id="authorsltemReader" class="org.springframework.batch.item.database.JdbcCursorltemReader" >

<property name="dataSource" ref="inputDataSource"/>

<property name="sql" value="SELECT * FROM ebooks_virtuemart_authors authors" />

<property name="rowMapper" ref="authorsRowMapper"/>
</bean>

<bean id="authorsRowMapper" class="(...)"/>
Listing 2.19 Configuration tou JdbcCursorltemReader

public class AuthorsRowMapper implements RowMapper<Author> {
@Override
public Author mapRow(ResultSet resultSet, int i) throws SQLException {
Author author = new Author();
author.setld(resultSet.getInt("id"));

56




author.setName(resultSet.getString("name"));
author.setDescription(resultSet.getString("description"));
return author;

}
}
Listing 2.20 Authors RowMapper

Avayvwon pe Paging

EvaAAlokTika to Spring Batch pmopetl va xelplotet tnv 0An dladkaoia pe xprion paging (BA. Ixnua 2.8). e
oautn tnv meplmtwon, ektedovvtal oA Sladoxikd requests kal ta Sedopéva dlapalovtal os oeAibeg pe
Baon karmoto sort key wote va eival Suvato to va oplotolv ta Sedopéva TG KABE 0eAISAC. ZUYKPLVOUEVN E
Tov cursor-based reader autr) n MPOOEyylon £ival MEPLOCOTEPO AMOLTNTIKN KaBWE eKTEAEl MeEpLocOTEPQ
requests mpog TN PBAON Kol KATAVOAWVEL TIEPLOCOTEPN UVAUN oAAG kamolot JDBC drivers umootnpilouv
eAMTWCE 1 Kol KABOAOU TOUC cursors. € ULa TETOLX TEPIMTWON o page-based reader eival povodpopoc.
MNavtwg, ite AOyw avaykng, €ite AOyw mpotiunong n emthoyn tou reader mou Ba XPNOLUOMOL|COUUE Oev
eNMNPEAleL TOV KWOLKA TNG EPAPLOYNC HAG KOL TO HOVO TIOU XPELALETAL Ao TN HEPLA HOG givol eAadpwg

Sladpopetiko XML configuration.

& ™y '
Paging-based JDBC
ItemReader Database
— Table
3 Executes SQL > Database
request Executes paging request engine Uses
using JODBC
Iterates - View
over
pages
lterates through Stored
L > o
cata JDBC batch-based PIOCH(NTS
fetching using ResultSet
b A A

Ixnua 2.7 Avayvwon dedopévwy pe tov JdbcPagingltemReader

To configuration yia tov JdbcPagingltemReader ¢aivetal otnv Listing 2.21. Opiloupe to dataSource and to
ornolo Swapaloupe dedopéva, To pageSize kal tov rowMapper mou Ba dnpLOUPYEL AVIIKEIMEVO ATO TA
anoteAéopata (dev xpelaletal va aAAAEeL TimoTta o ox€on e Tov mapper tng Listing 2.20). To query mou Ba
ekteAécou e opiletal pe tn Pondeta tou SqlPagingQueryProviderFactoryBean yla to omoio ypeltaletal va
opilooupe ta selectClause, fromClause, whereClause, sortKey k.a. O reader tou mapadeiypatog pag 6a

ektelel queries oav To:

SELECT * FROM ebooks_virtuemart_authors WHERE id>? ORDER BY id LIMIT 1000;
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pEXPL va e€avtAnoel Ta StaBéoua anoteAéopata. To péyebog tou pageSize dev mpémnel va eival oUTe OAU
ULKPO (yla va pnv ektehovvtal ToAAG queries), oUTE TTOAU PEYAAO (VL0 VAL LNV KOTOWVOAWVETAL TIOAU UvAUn).
‘Eva péyebog yupw oto 1000 potalel AoyLlKO yLa TIG TIEPLOCOTEPEC TIEPUTTWOELG XWPIG OUWG aUTO va glvat

KOVOVaG 1 va ival KATL Tou pmopel va kaboplotel BewpnTikad.

<bean id="authorsReader" class="org.springframework.batch.item.database.JdbcPagingltemReader" scope="step">
<property name="dataSource" ref="inputDataSource"/>
<property name="queryProvider">
<bean class="org.springframework.batch.item.database.support.SqlPagingQueryProviderFactoryBean" >
<property name="dataSource" ref="inputDataSource"/>
<property name="selectClause">
<value>SELECT *</value>
</property>
<property name="fromClause">
<value>FROM ebooks_virtuemart_authors</value>
</property>
<property name="sortKey" value="virtuemart_author_id"/>
</bean>
</property>
<property name="pageSize" value="1000"/>
<property name="rowMapper" ref="authorsRowMapper"/>
</bean>
Listing 2.21 Configuration tou JdbcPagingltemReader

2.3.2.2 ORM Item Readers

Ta Object Relational Mapping (ORM) implementations cav to Hibernate, to Java Persistence APl (JPA) 1} to
iBatis xpnolpomoloUVTaL CUXVA WG TPOTIOG EMKOVWVIAE TwV cUyXpovwy Java Kal Java EE edbappoywv pe TIg
OXEOLOKEG Baoelg Sebopévwy. Av kat gv xpnotpomolBnkav ORM readers ota mAaiola autng TG epyaciag,

a&ilel pa moAL ouvtoun avadopa ota 6ca poodEPeL To Spring Batch.

Onwg kot pe toug JDBC readers umapxouv SUO TPOCEYYIOELS: N AVAYVWON ME CUrsors KoL n avayvwon o€
oeAibec. H mpwtn mepimtwon unootnpiletal povo amo to Hibernate kaBwg n xprion cursors mpolmoBEtel
Mw¢ 0 KwdIKaAG Tou eival unmelBuvog yla tnv Staxeiplon twv domain classes dev xpnowlomnolet first-level
cache. Auti n duvatotnta unootnpiletal povo anod to Hibernate mou nmapéxel to StatelessSession interface
({6l Aettoupykotnta pe to Session aAAd Xwpic caching kat éleyxo yla dirty state). e mepimtwon mou
xpnotporoleitol kamolo dAo ORM ol page-based readers sivol katl 6w povodpopoc. To configuration evog
tétolou reader Sivetal wg mopadelypa otnv Listing 2.22. O reader Stafalel syypadég amod tn BAon Kot TG
METATPEMEL O avTikeipeva (edw Authors) e Bdon to katd Hibernate mapping autrg tng KAAong.

<bean id="authorsltemReader" class="org.springframework.batch.item.database.HibernatePagingltemReader" >

<property name="sessionFactory" ref="sessionFactory" />

<property name="queryString" value="FROM Author"/>
</bean>
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<bean id="sessionFactory" class="org.springframework.orm.hibernate4.LocalSessionFactoryBean">

(...

</bean>
Listing 2.22 Configuration tou HibernatePagingltemReader

2.4 Enegepyacia Asdopévwv

Ta chunk-oriented Bripata tou Spring Batch mapéyxouv €vav moAU BoAlkod kal amodoTko TPOmo yla thv
ovayvwon Kal Tty gyypadr peydAou Oykou Sedopévwy. EKTOC OpwC amd TV avayvwon Kol tnv syypadn
UTIAPXEL Kol To business logic Tng kdBe epappoyng mou Ba mpénel va evowpatwOdel otnv 0An dtadikacia. To
16avikd onpeio yla va yivel auto eival oto otddlo tng enefepyaoiag. Katd to Spring Batch to otddlo auto
elval éva mpoalpetikd otadlo petal evoc item reader kal evog item writer (IxAuoa 2.9). ¥toxog Tou eivat
elte va petaoynuatiosl / epmioutiost ta avtikeipeva mou StaBalel o item reader, eite va eAéyEel To av autd

TIANPOUV KAmoLeg MpoUmoBEaoslg wote va GIATPApPEL doa Sev MPEMEL va dTAoOUV oToV item writer.

Chunk-oriented step

ltem reader —-| Item processor I—- Item writer

IxNnua 2.8 To mpoalpeTikd otadlo enefepyaoiog os Eva chunk-oriented Brua

To interface mou mapéxetal eivat to ItemProcessor interface kat to MOVO Tou Xpeldletal eival
implementation tng process peBodou tou (BA. cav mapadelypa tnv Listing 2.23). O ltemProcessor oTéAvel
£val aVTIKE(PEVO otV process (0 TUTOG TOU TPEMEL Vo lval CUMPATOC UE Ta AVTLKE(PEVA Tou reader) Kal n
HEB0S0G auth To emefepydletal entotpedovtog eite To (610 eite kKAmolo GANO avTikeipevo ebpooov n Aoyikn
™G ebAPUOYAC HAG AMALTEL KATL TETOLO. AV TO QVTIKELUEVO Sev mpémel va oTaABel otov item writer (emeldn
i.X. 6ev givar valid) to povo mou ypetaletar eival va smotpadei null aro tnv pébodo process.
public class AuthorsProcessor implements ItemProcessor<Author, Author> {

@Override

public Author process(Author author) throws Exception {

return validAuthor(author) ? author : null;

}

private boolean validAuthor(Author author) {
//Implementation Skipped For Brevity
}
}

Listing 2.23 Napadelypa xpriong tou ltemProcessor interface
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2.4.1 Metaoxnuatiopog ko Validation

‘Eva wpaio mapddelypa yLa vo TapoucLaoTOUV TTIEPLOCOTEPEG AEMTOUEPELEC YO TNV paon enetepyaoiag eival
n mapouaciacn evog pattern mou xpnolpomoleital cuxva o€ batch sdappoyég tou driving query pattern.
Kamowa database engines teivouv va xpnowomnoloUv pessimistic locking otav StaBalouv peyaAa oet
SeSoUEVWV XpNOLIOTIOLWVTAG cursors. AuTO pmopel va 06nynoeL o kaBuotepnoelg 1 akopa kot deadlocks
av mépa armo tnv Spring Batch edpappoyr umdapyxouv Kat dAAot mou dtoBalouv Toug idloug Tivakeg. To TPLK o€
OUTEG TG EPUTTWOELG €lval, akoAouBwvtag to driving query pattern, va dlofacoupe Ue tov item reader
HOvo Tta IDS TWV QVIIKEWWEVWY TIOU Hag evllad£pouv Kal KOTA TO processing vo OVAKTOUHE €va-€va ta
ovtikelpeva yla va ta otethoupe otov writer (BA. Zxua 2.10). Amtodelyoupe £TOL va KAVOUUE VOl HOVO —
OTALTNTIKO— query ylo va OVOKTACOUUE To oUVOAO Tng TAnpodopiog kat avt’ autol ekteAoUUEe TIOAAG

OUVTOUOTEPQ queries Katd tn ¢aon Tng eneepyaciag.

Chunk-oriented step

Item reader Item processor ltem writer
Selects identifiers Loads objects F Writes objects

Product(2)
Product(3)
Product(4)

IxNnua 2.9 Xpnon tou driving-query pattern oe pia Spring Batch ebappoyn

To TPWTO TIOU €XOUE VA KAVOUE Yyl va epappocoupe To pattern gival va puBuicoupe katdAAnAa tov
JdbcCursorltemReader (Listing 2.24). To query mou Ba ektelel mpénel va Swopdlel povo ta IDs Ttwv
OVTLKELHUEVWY TtIOU pag evlladpépouv (edw Authors) kal va ta emiotpédel pe xprion tou out of the box
napexopevou SingleColumnRowMapper (mou oto mopadelyud pog pubuiletal pe constructor-arg to

java.lang.Integer mou eivat o tumoc twv IDs).

<bean id="authorsltemReader" class="org.springframework.batch.item.database.JdbcCursorltemReader" >
<property name="dataSource" ref="inputDataSource"/>
<property name="sql"
value="SELECT virtuemart_author_id FROM ebooks_virtuemart_authors" />
<property name="rowMapper">
<bean class="org.springframework.jdbc.core.SingleColumnRowMapper" >
<constructor-arg value="java.lang.Integer" />
</bean>
</property>
</bean>
Listing 2.24 JdbcCursorltemReader yia to driving-query pattern
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O processor Ba mpémel yla koBéva amnd ta Integer IDs mou S€xeTal w¢ input va ekteAel €va query ylo va
Slafaocel To cUVOAO TNG amaltoUpevng TAnpodoplag yia autév tov Author, pe xprion evog mapper va
pHeTaoXNUATEL Ta amoteAéopata o€ avtikeipeva Author (n uAomoinon tou mapper Sev Sivetal edw ylo
Aoyouc ouvtopiag) kal va ta eniotpédel (epooov mBavwg Ta MEPASEL amo Kamolo validation) wote otnv
enouevn ¢aon tng Stadikaciag o writer va ta ypadet otnv nnyn €€66ou. H Aoyikn gival auth nmou ¢aivetal
otnv Listing 2.25.
public class AuthorsProcessor implements ItemProcessor<integer, Author> {

private JdbcTemplate jbdcTemplate;

private static final String SELECT_AUTHOR

= "SELECT * FROM ebooks_virtuemart_authors WHERE virtuemart_author_id = ?";
private RowMapper<Author> rowMapper = new AuthorRowMapper();

@Override
public Author process(Integer authorld) throws Exception {
Author author = jdbcTemplate.queryForObject(
SELECT_AUTHOR, rowMapper, author
);
return validAuthor(author) ? author : null;

}

//Author’s Validation Method and Setters/Getters Skipped For Brevity
Listing 2.25 Metaoxnpatiopog Twy Integer Author IDs og Authors kota t) ¢pdon ensepyaociag

To povo mou mAEov Pével yla va oAokAnpwBel to mapadelypa eival va oplooupe KATA TA yVWOTA OTO
configuration tou job nmwg to chunk-oriented Brina Ba xpnotluomnolel yia processor tTov AuthorsProcessor ou

MOALG TTAPOUCLACTNKE.

AtileL va avadepBel, mwg otnv nepintwon mou dev eival emBupnTo To va dnuoupynOet pia véa kKAdon cav
TNV MAPOTTAVW yLa TNV enefepyacia Twv avilkelévwy, Statibetal o ItemProcessorAdapter cav €vag TpOmog
va avatebel To processing oe kamolo péBodo evog amod ta Rén umdpyovta POJOs tng epapuoyng. To povo
TIou xpeldletal ival To configuration evog bean mou Ba xpnowuomnolel autov tov adapter kat Ba opilel cav
properties tou ta targetObject kat targetMethod (to POJO kat tn péBodo mou emibBupolpe va KaAeital yla

v enefepyoaoia).

T£Aocg, yla TNV MEePIMTWOon mou Katd To processing pog evdladEpel to validation twv dedopévwy mopExetal
kat to ValidatingltemProcessor interface mou €xeL Suo evlladépovia XAPAKTNPLOTIKA: o) avabETeL To
validation oto Spring Batch Validator interface wote eUkoAa, av dgv BéAoupe va ypaoupe custom Aoyikn,
va propel va yedbupwbeil to processing pe kamota dedicated validation language (r.x. Spring Valang®) kot B)

péow Ttou property filter Slakpivel evvololoylkd To av o processor TIPEMeL va kavel filter n skip ta

21 MAnpodopieg yla tnv Valang edw: http://www.springbyexample.org/examples/spring-modules-validation-
module.html
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avTikel{peva mou 8ev MANPoUV TI amapaitnteg npoinobéoels. Xpnowwonowwvtag to default filter = false
opiloupe nmwg éva AaBo¢ avtikeipevo Ba mpemel va eyeipel kamolo validation exception mou to XML
configuration tou chunk-oriented Bruoatog Ba anodacilel av Ba sival péca o autd Tou StkaloAoyeital va
ouvavtwvtal 1 oxt (skippable-exception-classes), diadopetikd xpnolpomnolwvtag to filter = true opiloupe
Mwe Ta AdBo¢ aviikeipeva amAd dev otélvovtal moté otov writer (o processor emiotpédel null). EUKoAa
Aounov, kaBopiloupe mote éva avtikeipevo Bewpeital skipped kat note filtered, kat, xwpig va xpelaotel va
KAvouue timota GAAo, n mAnpodopia yla to step execution kataypddetal oto job repository wote va

£XOULE ELKOVA YLOL TO TL £XEL CUMPEL.

2.4.2 Chaining Processors

ITNV Mepilmtwon mou n AoYLKA Tou TIPEMEeL va uhomolnBel otnv ddon tng enefepyaociog ivatl oAU oUvOeTn
(umtapyouv yia apdadetypa toAAol business Kavoveg ou MPEMEL v ehOPUOCTOUV 1| TIPEMEL VA YiVOUV TOCO
HeTaoxnUaTIopol 6co kat validations twv &edopévwy) mapéxetal n Suvatotnta yla chaining twv item
processors pe xprion Tou CompositeltemProcessor. Opiloupe pa Alota and processors oL onoiot kaAouvtal
0 £vag PEeTa tov alo (o emiotpedopevoc TUOG KABE Kpikou TNG aAuacidag mpémel va ival cupBOTOG LE ToV
TUTIO TIOU TTEPLUEVEL OaV €l0080 O EMOUEVOCG) KAl £TOL UMOPOUE VO UAOTIOLHOOUME KaAUtepa Sopnpévn
AOYLIKN 1} AKOMO KOL VA ETIAVAXPNOLUOTIOL|COUE KOMMATLA KwdLKA (processors) mou nén €xouv uhomounBel
KOl Xpnolpomolouvtal kat kamou oAAoU. Mapddeypa yia to configuration evog CompositeltemProcessor
dalvetal otn Listing 2.26.
<bean id="processor" class="org.springframework.batch.item.support.CompositeltemProcessor" >
<property name="delegates">
<list>
<ref bean="authorTransformProcessor" />
<ref bean="authorValidationProcessor" />
</list>
</property>
</bean>

<bean id="authorTransformProcessor" class="(...)"/>
<bean id="authorValidationProcessor" class="(...)"/>

Listing 2.26 Configuration tou CompositeltemProcessor

2.5 Eyypadn Asbopévwv

O teleutaiog kpikog otnv aAucida evog chunk-oriented Brpartog eival n daon tng eyypadng. Onwg Kat yla
v $Aaon ¢ avayvwong mapEXovtal £TOLUEG KAAOELG Kal interfaces mou koAUTMTOUV Ta cuvnBEotepa

oevapla: eyypadn oes apyela, Baocelg dedopuévwy, Java Message Services (JMS), evw elkoAa Sivetal kat n
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Suvatotnta eMEKTAONG TOou core writing interface (ItemWriter) otnv nepinmtwon mou oL anattioelg pog Sev
KoAUTtTovtal and Ta nponyoupeva. O ltemWriter €xel pla pévo péBodo, Tnv write, TOU OTLC TEPLOCOTEPEG
TWV TIEPUMTWOEWVY Ttalpvel pia AloTa amd avTKelpHeVa Kal Ta XELPL(ETAL WG £V WOTE VO ETUTUXEL KAAUTEPN
amodoon. Av yla mapadelypo WAGUE yla writer oe Baon dedopévwy, LE TOoV TPOMO autd To Spring Batch
Xelpiletal o Koo transaction éva 0T QVIIKELPEVWY, amodelyovtag ta dokoma round-trips otn Bdon. To

pEyeBog autou tou oetT opiletal Omwe £xel NONn avadepBel amdé to commit-interval tou chunk-oriented

Bripatog.

2.5.1 Eyypadn os Apxeia

O writers mou Tapéyovtal ylo tnv eyypadn oe apxeia kaAuntouv (oe avriotolyia e Toug readers apxeiwv)
flat apyela (fixed pnkog ywa ta fields rj delimited text), XML k.a. Ta apyeia pnopei va amalteital va €xouv
headers r1/katl footers, oL eyypad£g Toug va TPETEL va KATAAXUBAVOUV TTEPLOCOTEPECG ATIO HLA YPOUUES, Va
uTapxouV eyypadg oxoAla KTA. Ma tnv eyypadn ot flat apyela xpnowonoleital o FlatFileltemWriter mou
oakohouBel to lifecycle Tou ItemStream interface to omoio kat ulomolel. MOALS To Spring Batch avolyel To
stream kaAei tnv FlatFileHeaderCallback yiwo va ypaet (mpoatpetika) to header tou apyeiou, Kal mpLv To
kAeloel kaAel tnv FlatFileFooterCallback yia va ypaet (AL mpoatpetikd) to footer. Ma tnv LETATPOTI TWV
QVTLKELUEVWY O€ strings o writer xpnolponolel to LineAggregator interface. Eva ocuxva xpnoluomnoloUpevo
implementation tou eival to PassThroughLineAggregator mou amAd kaAel tnv toString() péBodo twv
OVTIKELUEVWY TIPOG eyypadr. Av amatteltal KATL MePLOoOTEPO amod tnVv toString(), umdapyouv Kot GAAa
implementations onw¢ Tto ExtractorLineAggregator (BA. to Ixnua 2.11), to omoio He xprion &vog
FieldExtractor avaAappavel vo SnUloupynoel €va mivaka ovtlkelpévwy (m.x. Strings) 600évtocg evog domain

QVTLKELUEVOU TIPOG yypadn.

FlatFile temWriter LineAggregator

Y

i
N Implements
| FlatFileHeader
o Callback
ExtractorLineAggregator » FieldExtractor
.| FlatFileFooter

Callback

Ixnuoa 2.10 Khaoelg kat interfaces mou spmAékovtal otny syypodn flat apyxeiwv

Itnv Listing 2.27 &ivetal éva mapdadelypa ywo to configuration tou FlatFileltemWriter. Me to property
resource opiloue To path yla To apyeio mou Ba mapayBei kat pe to lineAggregator tov LineAggregator rou
Ba xpnolwuomoinBeil (ebw o PassThroughlineAggregator). AAa properties pmopouv va kobBopicouv to

encoding Tou apyxelou, ta footerCallback kat headerCallback rou eiSape ota nponyoupeva, To av Ba pEmel
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va Olaypadel TUXOV apxelo TOU UTAPXEL HE TO (Blo Ovopa oOtav Efekwvnoel n  Swadkooia
(shouldDeletelfExists), To av Ba mpémnet va &nuoupynbel —adelo— apxeio otnv mepimtwon mou &ev

unapyouv edopéva yia eyypaodn (shouldDeletelfEmpty) k.a.

<bean id="authorsltemWriter" class="org.springframework.batch.item.file.FlatFileltemWriter" >
<property name="resource" value="file:/var/data/authors.txt"/>
<property name="lineAggregator">
<bean class="org.springframework.batch.item.file.transform.PassThroughLineAggregator" />
</property>
</bean>
Listing 2.27 Configuration tou FlatFileltemWriter

Meploodtepo evdladépov £xel ebw va mapouactactel oav mapadelypa to nwe Ba prmopoloe va ulomolnBet
évag FlatFileltemWriter mou ypadel éva delimited-field apyeio pe t xprion tou DelimitedLineAggregator
interface kal evog custom FieldExtractor (€otw AuthorFieldExtractor). To configuration Tou writer ivat auto
mou ¢aivetal otnv Listing 2.28. Edw, mépa and ta 000 MAPOUCLACTNKAV UOALG otnv Listing 2.27, yla tov
DelimitedLineAggregator opil{oupe tov Yopoaktnpa mou Ba xpnolponownBel yla Stoxwplotikd twv fields

(xapaktnpag ‘|’) kot tnv custom kAdon mou Ba avaAdBel to poho tou FieldExtractor (BA. Listing 2.29).

<bean id="authorsltemWriter" class="org.springframework.batch.item.file.FlatFileltemWriter" >
<property name="resource" value="file:/var/data/authors.txt"/>
<property name="lineAggregator">
<bean class="org.springframework.batch.item.file.transform.DelimitedLineAggregator" >
<property name="delimiter" value="|">
<property name="fieldExtractor">
<bean class="gr.booksAdmin.batch.AuthorFieldExtractor" />
</property>
</bean>
</property>
</bean>
Listing 2.28 Configuration FlatFileltemWriter pe xprion DelimitedLineAggregator

O custom FieldExtractor mpénet amAd vo uhomolel tnv extract péBodo tou FieldExtractor interface kat va
eTLOTPEDEL Eva Tivaka avtlkelpévwy pe Ta fields mou tedikd pag evdladépet va eyypadoulv oto apyeio. H
£€€060¢ autoU Tou writer, av Bewprooupe Twg pag evdladEpouv povo ta Id kat Name tou kaBe Author Ba

eival eyypadég oav tnv “100]| Kurt Vonnegut”.

public class AuthorFieldExtractor implements FieldExtractor<Author> {
@Override
public Object[] extract(Author author) {
return new Object [] {
author.getld(),
author.getName()
2
}
}

Listing 2.29 AuthorFieldExtractor yLo tov kaBoplouo twy fields mpog eyypadn
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AtileL va avadepbel mwg oe avtiotolyia pe tov ItemProcessorAdapter mou pmopei va xpnotpomnotnBel kata
TO processing av dgv BEAou e va SNULOUPYNOOULE HLa VEQ KAAGN HLOVO YLa OUTO TO OKOTIO, UTTAPXEL KAl yLa
Vv daon tng eyypadng Evag mapouoloc adapter, o IltemWriterAdapter. Kot edw, ta properties mou mpEnel
va oplotouv gival ta targetObject kat targetMethod yia to POJO kat tnv péBodo autou avtiotolya mou Ba

avaAaBouv tnv eyypodn.

KAelvovtag , otnv mepintwon nmou BéAoupe va ypdloupe os TeplocoOTeEpa Ao £va apyxeia (emewdn yla
napadelypa Béloupe €va péyloTo aplBud eyypodwv ova apxelo) pmopolUE va XpNOLUOTIOLICOUE TOV
MultiResourceltemWriter (BA. Listing 2.30) kaBopilovtag tov peéyloto aplBud eyypadwv avd opxeio
(itemCountLimitPerResource), To resource twv apxeiwv (dnuioupyeital éva index wg suffix, yia mapadetypa
ebw Ba dnuloupynboulv ta authors.txt.1, authors.txt.2 Kok) ko Tov writer otov omoio BEAoUpE va KAVOUUE
delegate tnv syypadn.
<bean id="multiResourcesltemWriter" class="org.springframework.batch.item.file.MultiResourceltemWriter">

<property name="resource" value="file:/var/data/authors.txt"/>

<property name="itemCountLimitPerResource" value="10000" />

<property name="delegate" ref="authorsltemWriter" />

</bean>
<bean id="authorsltemWriter" class="{(...)">

(...)

</bean>
Listing 2.30 Configuration tou MultiResourceltemWriter

2.5.2 Eyypadn os Baosig AsSopévwv

H eyypadn o Baoelg Ssbouévwv pmopel vo XwpLotel Kal autr oe duo Katnyopieg: syypadn pe JDBC
gyypadn pe kamnoto ORM epyaleio. Nopouctdloupe ev cuvtopia TG Suo mpooeyyioelg Kabwe kot To mwe Ba

MUMOPOUCOE VA UAOTIOL)COUE TOV SLKO pag, custom item writer.

2.5.2.1 JDBC Item Writers

Y€ AUt TNV poaogyylon xpnotpomnoleitat n JdbcBatchltemWriter mou eival implementation tou IltemWriter
yla JDBC to omoio Baoiletat oto Spring JDBC layer «kpUBovtag» armo tov xpriotn otdénmote nepinhoko Oa
elye va avtipetwriosl av xpnoomnololos POVOG TOU TO CUYKEKPLUEVO APL. ‘Eva Tumikd mapadslypa yia Tto
configuration autoU tou writer elval autd mou daivetal otnv Listing 2.31. O£toupe TO property
assertUpdates oc true wote to Spring Batch va eyeipel EmptyResultDataAccessException otnv mepintwon
Tou 1o sqgl statement dev kdvel mpaypoTikd update kamolo row, kaBopiloupe to dataSource kai to sql

statement mou BéAloupe va ekteAécoupe Kal opiloupe Tov TPOTO HE Tov omoio Ba teBolv oL mapapeTpoL
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autol tou query. O BeanPropertyltemSqlParameterSourceProvider mou €xoupe XPNOULOTOLOEL OTNV
Listing 2.31, katd tnv ekTtéAeon Tou Ba KAVEL mapping Twv MAapaueTpwy (:id, :name) pe ta attribute names
TOU TIpOoC eyypadr aviikelpévou Author.
<bean id="authorsltemWriter" class="org.springframework.batch.item.database.JdbcBatchltemWriter">
<property name="assertUpdates" value="true" />
<property name="itemSqlParameterSourceProvider">
<bean class="org.springframework.batch.item.database.BeanPropertyltemSqlParameterSourceProvider" />
</property>
<property name="sql"
value="INSERT INTO CB_AUTHOR (ID, NAME) VALUES(:id, :name)" />
<property name="dataSource" ref="outputDataSource" />

</bean>
Listing 2.31 Configuration tou JdbcBatchltemWriter

Avtl tou itemSqlParameterSourceProvider, otnv mepintwon mou siyaue positional query parameters, Ba
umopouoe va xpnolpomnolnBei to property itemPreparedStatementSetter. Oa vAonolovoape dSnAadn évav
ItemPreparedStatementSetter cav autov tng Listing 2.32 kat oto configuration tou writer 8a opilape nmwg

ouTog Ba avaAdappave va BEceL TIG MOPAUETPOUG TOU query.

public class AuthorltemPreparedStatementSetter implements ltemPreparedStatementSetter<Author> {

@Override
public void setValues(Author author, PreparedStatement ps) throws SQLException {
ps.setString(1, author.getld());
ps.setString(2, author.getName());
}
}
Listing 2.32 Napddelypa implementation tou ItemPreparedStatementSetter

2.5.2.2 ORM Item Writers

ESw mapéyxovtal ot HibernateltemWriter, JpaltemWriter kal IbatisBatchltemWriter. Oswpwvtag nwg to
ORM mapping Twv domain QVTIKEIUEVWY UTIAPXEL, TO VO XPNOLUOTIOLOOUUE KATIOOV OO auToUC TOUG
writers gival tooo amAo 6co auTto ou Ttapouataletal otnv Listing 2.33 yia tnv nepintwon tou Hibernate. To
Hibernate avalapBavel va StaBaocel to umo syypadn avtikeipevo and tnv Bacn edpdoov Sev Bpioketal Nén
oto session (SELECT) kat avaAoya e TO av auto umdpxel f oxL va sktedéosl INSERT r} UPDATE evtoAég (to
implementation xpnowomnolei tnv saveOrUpdate). NMpodavwg 6An n Aoyikr) evog ORM epyaleiou (fetch
OTPATNYLKEG yla va amodoaototel av mpémel vo Sapootel | OxL éva aviikeipevo, loading twv related
OVTOTATWV KTA) KAVOUV TNV MPooEyylon Twv ORM writers mMepLOCOTEPO aMALTNTIKY oMo amodn moépwv o€

ox€on Ue Toug amlovotepouc JDBC writers.
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<bean id="authorsltemWriter" class="org.springframework.batch.item.database.HibernateltemWriter">
<property name="hibernateTemplate" ref="hibernateTemplate" />
</bean>
Listing 2.33 Configuration tou HibernateltemWriter

2.5.2.3 Custom Item Writers

TéAog, UMApXEL Kal n Suvatotnta yla €vav custom writer otnv meplmtwon mou koapia amod tig duo
npooeyyloelg Sev talplalel oTLg amaltioslg pog. Napadelypa evog tétolou JDBC writer dpaivetal otny Listing
2.34. Apkei va kavoupe implement tnv uéBodo write tou ItemWriter interface mou va 6€xetal pia Alota ano
OVTLKELUEVA OOV OpLOUa KoL va eKTEAEL TNV custom Aoyikn pog yla kaBéva amod autd (). mpoondbela yia

UPDATE pwag eyypadng kot av dev umtdpyouv affected eyypadég extédeon piag INSERT evtoAng).

public class AuthorsWriter implements ItemWriter<Author> {
private JdbcTemplate jdbcTemplate;
private static final String UPDATE = "UPDATE CB_AUTHOR SET NAME=? WHERE ID=?";
private static final String INSERT = "INSERT INTO CB_AUTHOR(ID,NAME) VALUES(?,?)";

@Override
public void write(List<? extends Author> authors) throws Exception {
for(Author author : authors){
int affected = jdbcTemplate.update(
UPDATE, author.getName(), author.getld()
);
if(affected==0) {
jdbcTemplate.update(
INSERT, author.getld(), author.getName()
);
}
}

}
//Setters and Getters Skipped For Brevity

}

Listing 2.34 Napadetypa implementation tou ItemWriter

2.5.3 Composite Item Writer

YIApXouv TEPUITWOEL TIOU N Suvatotnta yla povo €vav writer oe €va chunk-oriented Brpa elvat
TLEPLOPLOTIKN. TUTILKO TtAPASELyUa N Mepimtwon tou va Béhoupe va ypaloupe ta idla Sedopéva Kal ot
fixed-length kat oe delimited-field apyeia, 1 to va B6élouvpe va ypdpoupe kal os apyxelo kal oe Baon
Tautoxpova. lNa TEToleg mepumtwoelg £xel nmpoPAedpBel o CompositeltemWriter. Autog avaBetel tnv
gyypadn o ula Alota and writers mou opilovtal Pe pLa pokaBopLouévn oelpd (n oslpd Ue Tnv omola Ba

KoAettat o kaBe writer). Mapadelypa tétolou configuration divetal otny Listing 2.35.
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<bean id="authorsltemWriter" class="org.springframework.batch.item.support.CompositeltemWriter">
<property name="delegates">
<list>
<ref local="delimitedProductltemWriter" />
<ref local="fixedWidthProductltemWriter" />
</list>
</property>
</bean>
<bean id="delimitedProductltemWriter" class="{(...)">

(...)
</bean>
<bean id="fixedWidthProductltemWriter" class="{(...)">

()

</bean>
Listing 2.35 Configuration tou CompositeltemWriter

2.6. Bulletproof Jobs

‘Eva amo ta YOpOoKTNPLOTIKA TIou KAvouv To Spring Batch va exwpllel elval To OTL MOPEYXEL LNXOVIOUOUC WOTE
Vo QVTLHETWTTEL auTopata to AdBn mou pmopel va mpokUPouv KoTA TNV ekTEAEon evog job. Ta exceptions
TIOU T(POKUTITOUV SV elval amapaitnta Kaipla® KAmola Umopel va £Xouv LIKpH onuaocia kot apa va Béloupue
va Ta KAVoU e skip xwpig To job va amotuyel (r.x. av 1-2 eyypadeg evog apxelou dev £XoUV TO AVAUEVOUEVO
dopudt dev xpelaletal va amotUXeL OAo To apxelo), evw dAAa pmopetl va eival mapodikd kot va BEAoupe va
Eavarmpoomabnoou e TPV AKUPWOOUE To job (). éva deadlock katd tnv mpoonaBela eyypadng os Baon).
Eneldn opwg kamola oty avanodeukta Ba mapouvolaotel kat kamolo fatal exception mou Ba kavel to job
MOG va armoTUXEL, Ba MPEMEeL va uTtdpxeL eMUTAEOV N duvatdTnTa yLa restart kot LAALoTa Xwpig amapaitnta
va £OVOEKTEAECOUUE Ssteps TIOU N OMOTUXNMEVN €KTEAEON €ixe OAOKANPWOEL EMITUXWG. ITA aKOAoubBa

TIAPOUCLATETAL TO TL TTAPEXEL TO Spring Batch oxetikd pe 6Aa autd.

2.6.1 Skip

O ouvnBEaoTepog TPOTOC Yo va oplooue Ta exceptions Tou TpEmeL va yivovral skip eival to configuration
mou daivetat otnv Listing 2.36. Opiloupe pe to include tou skippable-exception-classes element ta
exceptions mou B£éAoupe va yivovtal skip (kot 6Aa ta subclasses toug, m.x. €6w OAa ta subclasses tou
FlatFileParseException) kat pe to attribute skip-limit tov péyloto aplOud avtikelpévwy mou Pmopolv va
gyeipouv auTo to odpalpa mpLy to job amotixel (m.x. edw péxpt 10 eyypadég Tou apxelou). ITnv meplmtwon
miou B€houpe kamolo subclass otnv Llepapyia Twv exceptions mou yivovtat skip va OswpnBei fatal, pmopolpe
va to SnAwooupe oto skippable-exception-classes pe 1o element exclude (m.x. skip ta ltemReaderException

oAAa oxL ta NonTransientResourceException, BA. Zxnua 2.12).
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<job id="inventoryJob">
<step id="inventoryStep">

<tasklet>

<chunk reader="inventoryReader" writer="writer" commit-interval="1000" skip-limit="10">
<skippable-exception-classes>

<include class="org.springframework.batch.item.file.FlatFileParseException" />

</skippable-exception-classes>
</chunk>

</tasklet>
</step>
</job>

<include

To mopomavw eivat outd mou To Spring Batch ovopadlel LimitCheckingltemSkipPolicy, svw £tolpa
SlatiBevral kot aMa skip policies omwg ta AlwaysSkipltemSkipPolicy (xwpig skip-limit kal doyeta pe tov
tuTo tou exception), NeverSkipltemSkipPolicy kot ExceptionClassifierSkipPolicy (cuvéualel moAAd policies
KoL o TUTOG Tou exception ival autodg mou kabopilel molo Ba xpnolpomnolnBei). Y& kaBe mepinmtwon, av ot
OTMALTACELG pog SeV KAAUTITOVTOL OO T TMPONYyoUUEVA UMopoUe eUKOAQ va KAvouue implement tnv

shouldSkip péBobo tou SkipPolicy interface.

Emeldn ta avtikeipeva mou yivovtal skip Bo mpémel pe kAmolo TPOTMo va kotaypadovtal wote va givol
Suvatov o xpnotng vo PAEmel TL €xel oupPel Kot vo pmopel vo emépPel SlopOwtikd, propoUpE va
vlorotooupe tic peBoddouc tou Steplistener interface (onSkipInRead, onSkipInProcess, onSkiplnWrite)

va XpnoLgomnoLl)ooue to annotations @OnSkipinRead, @OnSkipInProcess, @OnSkipInWrite og éva amAo

Listing 2.36 Skippable exceptions og £éva chunk-oriented Brua

RuntimeException

f e

ItemReaderException

ParseException

o
.,

T

.,

i

7

ﬂn'n’l'fana_ig_nt_ﬂeaouf'c'é_
__ —Exception — __

FlatFileParseException

-

“NonTransientFlatFife
_ —Exception — __

<pxclude

IxAua 2.11 <include /> kat <exclude /> elements tou skippable-exception-classes

POJO (BA. Listing 2.37) mou Ba to mpooBEoouie otoug listeners tou chunk-oriented Bripatog.

public class SkipListener {
@OnSkipInWrite

public void logSkips(Object item, Throwable t) {
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if(t instanceof FlatFileParseException) {
//Log To A File Or A Database
}
}
}
Listing 2.37 Napadelypa xpriong tou @OnSkiplnWrite annotation

KAelvovtag, mpémel va avadepBel o S1adopeTikOg TPOTOC e Tov omoio to Spring Batch xelpiletal éva
exception oe kaBepia amo TI¢ TPelg dpaoslg evog chunk-oriented Bripatog. Av €va skippable exception
eyepbel otnv paon ¢ avayvwong o reader Ba mpoonadriost anAd va SLaBACEL TO EMOUEVO AVTIKELUEVO.
Aev unapyxet rollback oto transaction. AvtiBétwg, av to exception eyepbel otn $pdon tng enefepyaciag o
processor Ba kavel rollback to transaction, Ba adalpéosl anod to chunk to mpoBAnuatTikd avtikeipevo Kal Ba
oteilel Ta uMOAouta ek VEou yla enegepyacia. Ta mpaypata gival TEPLOCOTEPO CUVOETA GTNV TiEpIMTWON
TIOU TO exception TMapPoucLaoTEL Katd tnv eyypadr). Emewdn to framework dev €xel Tpomo va yvwpilel molo
OVTIKELUEVO amd TNV AloTa TTou MaipveL o writer w¢ OPLOPA ATAV AUTO TTOU 08ynoe OTo exception, KAVEL
rollback, kat €ekwva va enetepydletal kaBe éva amd ta avtikeipeva pepovwpéva oto Sikd Tou transaction.
Ta avtikeipeva dev xpetaletal va Slafactouyv Eava kabwg untdpyel caching yla to chunk otnv omola o writer

QVOTPEXEL OE QUTH TNV Nepimtwon. H anewovion autic tne dtadikaciag paivetal oto IxAua 2.13.

"RRR —>PFFF—>WWW
AL

=, ERROR <~
Locates item to skip "_Ia--.lr;\;ﬂ Caption
|E| Read item R. ftem read from cache
_' E E Processed item [ 1 Transaction
LR El Wiritten item

Ixnua 2.12 Xelplopde twv exceptions katd tnv daon tng eyypadnc

2.6.2 Retry

e avtiBeon pe 1o Mapadelypa twv AdBog eyypadwv evog apxelou mpog avayvwon mou odnyouv oe
VIETEPULVIOTIKA exceptions, UTIAPXOUV TIEPUMTWOELG OTIOU TO exception pmopsl va gival mapodikd. KAaowo
napadetypa sival to lock og kamola eyypadn tne Baong otnv omoia ypddoupe f to mpoBAnpa Siktiou Katd
Vv TipoomdBela emikowvwviag pe €va web service. Y& TETOlEG MEPMTWOELC £ival £€alPETIKA XProLUn N
Suvatotnta yla retry mou mopExetal ano to Spring Batch. e avtiotowia pe to skippable-exception-classes
opiletal to element retryable-exception-classes pe to configuration Tou va eival cav autd nou daivetat

otnv Listing 2.38. Kat edw opiloupe pe 1o include ta exceptions mou BéAou e va yivovtal retry (Lali pe ta
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subclasses touc, av Béhoupe va e€alpETOULE KATIOLO UTTOPOULE va XpnoLpomnoljooupe to exclude) katl pe to
retry-limit to nooe¢ popég Oa mpémel va Eavayivel mpoomabela. Auto to policy elvat to SimpleRetryPolicy,
to default amé ta tpla mou mapéyovral. Ta A&Aa 6Suo eivat to TimeoutRetryPolicy kol to
ExceptionClassifierRetryPolicy (cuvSualel moA\a policies kal o TUTOG ToU eyElpOUEVOU exception kaBopilel

mowo Ba xpnowuomnoinBel).

TéAog, umapyouv Kal 6w interfaces yla to listening twv retries WoTe va UMOPOUKE, yla TTAPASELYU, Va
KOTOYPADOULE TA AVIIKEIUEVO YL TOL OTIOLO XPELAOTNKE €K VEOU TipoomdBetla. Autd sival ta Retrylistener
(ne TiIc ueBOBoucg open kot close) kot o adapter autoU pe ovopa RetrylistenerSupport (pue thv pébodo
onError).
<job id="authorsJob">
<step id="authorsStep">
<tasklet>
<chunk reader="reader" writer="writer" commit-interval="1000" retry-limit="3">
<retryable-exception-classes>
<include class="org.springframework.dao.OptimisticLockingFailureException" />
</retryable-exception-classes>
</chunk>
</tasklet>
</step>
</job>
Listing 2.38 Retryable exceptions og éva chunk-oriented Brua

2.6.3 Restart

AvamnodeukTa, KAToLa oTLypn, kamoto job Ba amotuyel. To Spring Batch mapéxet tnv duvatdtnta yia restart
KOLL CUVEXLON amo To onpeio oto omolo To amotuxnuévo job otapdtnoe. H cuunepidpopd tou framework yia
autn Thv mepintwon kaBopiletal and tpia configurations. To restartable attribute mou opiletal oe eninedo
job kot kaBopilel av to job pmopel va emavekkivnBel i oxtL (to default eival true) kot ta allow-start-if-
complete kal start-limit mou opilovtal oe emninedo tasklet kot kaBopilouv To av to tasklet mpémel va
enavaAndBel akopa kat av oAokAnpwOnke emtuxwg (mapd tnv amotuyia tou job) (to default eival to false)
KOL Tov MEyLoTo aplBuo restarts mou umopoUV va yivouv yla éva step (to default eivat to

Integer.MAX_VALUE).

Mo va yivouv Katovontd Ta moponavw, o¢ Bewprooups to mopddelypa evog job pe Suo BApata: To MPwWTo
AapBavel éva cupmniecpévo apyeio mou mepléxel to CSV apyeio mou BéAoupe va Stafacou e kot To SeUTEPO
elvat éva kAaowo chunk-oriented Brjpa mou Stafdlel to CSV apyxelo kal to ypadel o pia Baon Sedopévwy.
‘Eotw OTL TO MPWTO step emituyyavel aAAA amOTUYXAVEL To SeUTEPO HETA amo Kamola chunks. To Spring Batch

propel pe To restart va cuveyioel to deltepo Bripa anod to chunk oto omoilo otapdtnos Kot PeTd (0ANn n
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anopaitntn mAnpodopia undapyxel ota metadata tou job). To mpwto BAKA OUWC TIPEMEL Vo EVOEKTEAEOTEL;
Av Bewpnooupe mwg xpnotng Ba emépPel SlopBwTikA oTo apxeio kal Ba kavel restart to job yia va
ouveyioel, To mpwto Prpoa dev mpémnel va ekteAeotel (kal by default ev Ba ekteleotel, to allow-start-if-
complete eival false). Yrapyel opwc nepimtwon o xprnotng va {NTHoeL amo Tov MAPOXO TOU APXELOU va TO
SlopBbwoel kal va to Eavaotellel. e autr TNV Nepimtwon Ba MPEMEL KAl TO MPWTO Bripa va EavaekteAeoTel.
H amavtnon &nAadn elval B€pa business anddaong. KAeivoupe tnv evotnta avtr divovtag to configuration
™G SeUTeEPNG OO AUTECS TG TTEPUTTWOELS (Listing 2.39). 2e auto £xel tebel kat To attribute start-limit ico pe 3
oto SeUTEPO step wote vo KABoPLoOUUE TOV HEYLOTO EMITPENTO OPLOUO EMOVEKKIVAOEWV.

<job id="inventorylob">

<step id="decompressStep" next="readWriteStep">
<tasklet allow-start-if-complete="true">

(...)
</tasklet>
</step>
<step id="readWriteStep">
<tasklet start-limit="3">

(..)
</tasklet>
</step>
</job>
Listing 2.39 EmavektéAeon evog eMITUXNUEVOU step

2.6.4. Awaxeipion Transactions

H Suvatotnta yla skip kamowwv exceptions A restart evog amotuxnuévou job eival mpodoavwe éva amo ta
oAU duvatd XapakTnploTikd Tou Spring Batch. H oulntnon Opwg dev pmopel va oAokAnpwBei av dev
avadepBole otov Tpomo mou to framework £xel ywa vo Stoyxelpiletal ta transactions. Transactional
KWELKAC Umopel va ekteleital KoTtd tnv ektéleon evog chunk-oriented Brpatog, amd tov Kwdika evoc tasklet
N oKOpa Kal amo €vav listener mou pmopel vo XpnoLUOTOLEITOL WOTE va kotaypddoupe oe pia Baon
Sebopévwy Ta avtikeipeva mou yivovtal skip katd to processing. To Spring Batch €xel Stadopetika defaults

ylo KABE [ amo aUTEC TIG TIEPUTTWOELG.

‘Eva tasklet yia mapadetypo vlomolel 6mwe €xoupe SeL tnv execute tou Tasklet interface (BA. Listing 2.40)
Kol emovaAoppavetal 60o n pEBodog autr smiotpedel RepeatStatus. CONTINUABLE. MOALg emtotpadei null
1 RepeatStatus.FINISHED to tasklet oAokAnpwvetatl Kat to job cuvexilel pe to emopevo Brpo. Kabe kAnon
¢ execute ekteAeital by default péoa oto 8k tnC transaction. Av n xprion transactions sival mepLttn yla
To tasklet (emeldn m.x. TO LOVO TIOU KAVEL E(VAL ATIOCUUTILEST EVOG OpXELOU OTIWCE OTO TTAPASELYLO TIOU UOALG

avadEpOnke) umopoupe va BEcouie To propagation level tou ce PROPAGATION_NEVER.
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public class MyTasklet implements Tasklet {

@Override
public RepeatStatus execute(
StepContribution contribution, ChunkContext chunkContext) throws Exception {
//Custom Processing Here
return RepeatStatus.FINISHED;
}

Listing 2.40 Napadelypa implementation tou Tasklet interface

AvtiBeta, yla €va chunk-oriented Bripa ou pmopel va kavel rollback Adyw kamolou exception otn ¢dacn tng
enefepyaciog N g eyypadng, To transaction dnuoupyeital yopw amod kabe chunk wote va emniteuyBel pla
LOOPPOTILA WC TIPOC TOV APLBUO TOV QVIIKELLEVWY TIOU To KABe transaction xelpiletal. Aev B€Aoupe, yla
AOyouc anddoong, oUTe va XeLPLOTOURE OAQ TA AVTLKELpEVA o €val HOVo transaction, oUte kaBéva amo autd

(mou pmopel va elval xIALadeg) oto 51kd Tou transaction.

T€Aog, yla tnVv dlaxeiplon oe eminedo listener n amavinon eéaptdral amno to interface mou uAomotoUpe. O
ChunkListener yia mapadsiypa ektedel tnv beforeChunk puébodd tou evtog tou transaction tou chunk, aAAa
tnv afterChunk xwpic kaBoAou transaction. Apa av 0 KWOLKAG Hag TTPEMEL Kal yia Ty Sevtepn HEBodo va

elvat transactional auto elval KATL Tou Ba TPETEL VAL TO XELPLOTOULE HOVOL LAG.

Ta default transactional xapoktnplotik@ evog tasklet pmopoulv, oOnmwg €xet Nén avadepbei, va
napakapdBolv pe tn Ponbela tou transactional-attributes element (otnv nepimtwon yla mapdadelypo mou
Sev umadpxel aA\n edappoyr mou TapdAAnAa pe To job pag Swopdlel toug iSloug Tivakeg otn Baocn
Oebopévwv  UMOPOUPE va  emutuyoupe KaAutepo performance kateBaloviag to isolation level o€
READ_UNCOMMITED), svw mnapéxetal kot to no-rollback-exception-classes element mou pmopel va
xpnoluomnownBet av yvwpiloupe mwg kamolo exception 6ev xpeldletal va odnynoet oe rollback (BA. to

configuration tou otn Listing 2.41).

<job id="authorsJob">
<step id="authorsStep">
<tasklet>
<chunk reader="reader" writer="writer" commit-interval="1000" skip-limit="5">
<skippable-exception-classes>
<include class="org.springframework.batch.item.validator.ValidationException" />
</skippable-exception-classes>
</chunk>
<no-rollback-exception-classes>
<include class="org.springframework.batch.item.validator.ValidationException" />
</no-rollback-exception-classes>
</tasklet>
</step>
</job>
Listing 2.41 Armtoduyn tou rollback yia kamoto exception pe to no-rollback-exception-classes
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2.7 ZUVOETECG POECG EKTEAEDNG

Ta job ota onola €xoupe avadepBel PEXPL OTLYUNC lval OAA YPOUULKA: TA BrHaTa TOUG EKTEAOUVTAL TO €va
LETA TO AAAO o€ oslpd (mapadeypa to Job A tou Ixnuarog 2.14), ue to step element va kaBopilel kabe
dopd TO emoOpevo PrApo UECW Tou next attribute. Av kal aut elval n ocuvnBEéoTepa CUVOVTWUEVN
nepltwon, dev amokAeietal ot mpodlaypadEg TG epapUoynG HOC VO ATIATOUV KOL KATIOLO UN-YPOUULKD,
TMEPLOOOTEPO OUVOETN por ektéleonc. To Sldypoppa evog Tétolou job Sivetal oto Seltepo HEPOC TOU
IxNnuoatog 2.14 oto omnoio PAEnoupe To MpwTo Brpa va Kabopilel molo and ta Suo mapakAASLa TPEMEL va
okohouBnBel otn ocuvéxela. H anodaon kabopiletal and to ExitStatus tou Bripatog kat to configuration

opilel autn TN popad to next wg epdpwleupévo element oto step element.

‘ Step | | Step |
i Decilsion
‘ Step | Choice 1 A Choice 2
i | Step ‘
‘ Stzp | i St‘ep
S
@ | Tp |
| Sttep
Job A Job B

IxNuo 2.13 MPOULKES KO UN-YPOAUULKEG POEC EKTEAEONG

Mo va to dolpe auto pe tn Bonbela evog mapadsiypoatog ag Bewprjooups mwe yla to job tng Listing 2.1
UTIAPXEL Ml VEQ amaitnon: av to readWriteStep amotUxel O€Aoupe va Tapdyetal €va report Tpw
TIPOXWPNOOUE 0TO TeEAeuTalo Bripa mou Ba eival yla OAeG TIG MeEPUTTWOELG €va cleanupStep (yla daypadn
TL.X. TOU CUUTILECUEVOU KOl TOU ATTOCUUTILECHEVOU apXeiou f yla petadopd Toug os KAmolo aAAo ¢pakelo). H
amnaitnon auth 6a pnopoloe va povtelomnolnBel pe to configuration tng Listing 2.42. Ta next elements Tou
readWriteStep BAémoupe mw¢ kaBopilouv To 6tTL av to ExitStatus eivat FAILED to job Ba cuveyilel pe to
generateReportStep, evw av eival otidnmote GAAo (xapaktipag ‘*’') pe to cleanupStep.
<job id="importlob">

<step id="decompressStep" next="readWriteStep">

<tasklet>(...)</tasklet>
</step>

<step id="readWriteStep">
<tasklet>(...)</tasklet>
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<next on="FAILED" to="generateReportStep" />
<next on="*" to="cleanStep" />

</step>

<step id="generateReportStep" next="cleanStep">
<tasklet>(...)</tasklet>

</step>

<step id="cleanStep">
<tasklet>(...)</tasklet>

</step>

</job>
Listing 2.42 Configuration pLog un-ypopLkng pong

Oa eixe evéladépov, avtl tou FAILED status pmopouaoape va opiooupe éva custom ExitStatus mou Ba £6wve
LE TO OVOUA TOU KOL HOVO TIEPLOCOTEPEC TIANPOGDOPLEC YO TO TL AKPLBWG CUVERN KOTA TNV €KTEAECN TOU
BrApoatog. H amavtnon elval mw¢ UnmopoU e Kal paitota pe dtadopoug tpodmoug. O 1o 6popdog ano auvtolg
elval pe tn Bonbela evog StepExecutionListener oav autov tng Listing 2.43. O listener oto impelementation
¢ afterStep peBodou edpdoov to ExitStatus Sev eival FAILED aAAd umdapyouv skipped items (gUkoAa
napéxetol N mAnpodopia autr av kaAéooupe tnv getSkipCount oto StepExecution) emtotpédel €va custom
status pe ovopa “COMPLETED WITH SKIPS”, Stadopetika emiotpédel to mpayuatiko (COMPLETED, FAILED,
STOPPED 1 otbnmote Ao amd autd mou Tto framework mapéxel). Me tov tpomo autod, edpooov
npooBécoupe tov listener otoug listeners tou BrApatog, pmopoUue va aAAGEou e Tov EAey)o TNG Listing 2.42

o€:
<next on="COMPLETED WITH SKIPS” to="generateReportStep” />

Kot n anodaon va maipvetal pe Baon 1o dko pag ExitStatus. H tyun tou Ba kataypddetal pall pe ta
umolouta metadata oto job repository (epdoov €xoupe skipped avtikeipeva), kot dpa POVO HE LA LOTLA OE

outa Ba pmopoupe va KataAdBOoUUE TL akpLBWS CUVERN.

public class SkippedltemsListener implements StepExecutionListener {

@Override

public void beforeStep(StepExecution stepExecution) {
//Do Nothing

}

@Override
public ExitStatus afterStep(StepExecution stepExecution) {
if(!ExitStatus.FAILED.equals(stepExecution.getExitStatus()) && stepExecution.getSkipCount() > 0) {
return new ExitStatus("COMPLETED WITH SKIPS");
}else {
return stepExecution.getExitStatus();
}
}
}
Listing 2.43 KaBoplopog touc ExitStatus pe tn BonBela evog StepExecutionListener
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T€A0OG, He AoYIKN TtapopoLla AUt Twy epdwAEUUEVWY hext elements og éva step element, opilovtal kot ta
end, fail kal stop elements. Autd, avti Tou va kaBopilouv to enopevo Bripa, pe Baon to ExitStatus tou
oTolxelovu Tou ta Xpnotpomnolel teppatilouv, AmoTUyXAvouV | oTapotolV éva job. MmopoUpe va okedptoUue
oav napadelypa eva €€tpa Bripa mpLv to decompressStep mou okomo £xel va kavel download to ZIP apyeio
oo kamola eEwTepLkA TNyr. To PAa auto eAéyxel He Tn Ponbela evag listener to av unmdpyel apxeio mpog
download 1} 0L kot avaAoya pe Ta custom ExitStatuses “NO FILE ”, “FILE EXISTS” emiAéyeL va TEPUOTIOEL TO
job i va mpoxwpnost oto emopevo Brpa (BA. Listing 2.44).
<job id="importlob">
<step id="downloadStep">
<tasklet ref="downloadTasklet">
<listeners>
<listener ref="fileExistsStepListener" />
</listeners>
</tasklet>
<end on="NO FILE" />
<next on="FILE EXISTS" to="decompressStep"/>
<fail on="*" />
</step>

<step id="decompressStep" next="readWriteStep">

(...)
</step>

(...)
</job>

Listing 2.44 Tepuatiopocg job pe Baon to “NO FILE” ExitStatus

2.8 AvtaAAlayn 6edopévwy petadl Bnpatwyv

Ta BApota evog job mpémnel Bewpntikd va eival 600 To SuvATOV TTEPLOCOTEPO aVEEAPTNTA LETALY TOUG. To
KoBéva TPEMEL va eKTEAEL Lol TIOAU OUYKEKPLUEVN €pyacia KOl e TO TTOU OAOKANPWVETAL, N EKTEAECH vVa
avatiBetal oto endpevo PrAA. YIIAPXOUV TIEPUTTWOEL OUWC TTOU aUTO Sev elval ePIKTO Kol KAToLla steps
TPEMEL va polpalovtal HeTafl Toug dedopéva. KATL TETOLO emITUYXAVETAL He Xprion Tou ExecutionContext.
To Spring Batch mapéxel duo 16wV execution contexts pe tov i6lo TOMo al\d StadopeTikd scope: To job
execution context kat to step execution context (BA. Ixfina 2.15). Av 1o tasklet, o reader, o processor, o
writer f o listener €xeL mpocBaon oto ExecutionContext pmopel vo To XPNOLLOTOLAOEL YLO VO LOLPOOTEL UE
AaM\a artifacts to Sebopéva Tou BEAsL. Yridpyouv SLadopeC POoEYYIoELC ylo va eMITEVXOEL KATL TETOLO.

MNapouotaloupe edw Suo amo Tig Suo evdladEpouosg.
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Job execution
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Ixnua 2.14 Job kal step execution contexts

2.8.1 Xprion tou Job ExecutionContext yia avtaAlayn 6e8opévwv

JUpdwWVA e TNV TPWTN TIPOCEYYLoN Ta Brpata avtaAldoouv Ssdopéva péow tou job ExecutionContext. To
TPWTO Prua ypddel TNV TN TIou B£AeL oTo execution context Kal to SeUtepo Brpa tnv dtaBalet anod auto.
Mo va Soupe éva mapddelya UmopoU e va Bewprjocou e OTL TO MpwTo Bra elval To tasklet tng Listing 2.45
(WritingTasklet), To &gutepo to tasklet tng Listing 2.46 (ReadingTasklet) kal mwg To povo mou xpelaletal va
polpactouy elval pa String twun (shared). Onwce ¢aivetal otov kwdika, ta tasklets €xouv npoéoBacn oto job
ExecutionContext (key/value pair map) péow tou ChunkContext mou eival to £€va amo ta oplopota Tng
execute pueb6Sou. Autd mou BéAeL va ypAdel TNV TN oto context KaAel Tnv putString, autd mou B€AeL va

v StaBaoel kahel Tnv getString Kol £T0L EMITUYXAVETAL N EMOUUNTA EMLKOWVWVIA.

public class WritingTasklet implements Tasklet {
@Override
public RepeatStatus execute(StepContribution contribution, ChunkContext chunkContext) throws Exception {
ExecutionContext jobExecutionContext =
chunkContext
.getStepContext()
.getStepExecution()
.getlobExecution()
.getExecutionContext();
jobExecutionContext.putString("shared"”, "The value to share");
return RepeatStatus.FINISHED;
}
}
Listing 2.45 Tasklet yia eyypadr Tiung oto Job execution context

public class ReadingTasklet implements Tasklet {
@Override
public RepeatStatus execute(StepContribution contribution, ChunkContext chunkContext) throws Exception {
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ExecutionContext jobExecutionContext =
chunkContext
.getStepContext()
.getStepExecution()
.getJobExecution()
.getExecutionContext();

String shared = jobExecutionContext.getString("shared");

return RepeatStatus.FINISHED;
}
}

Listing 2.46 Tasklet yita avayvwon Tung armno to Job execution context

2.8.2 Eyypadn oto Job execution context kot avayvwon pe late binding

H 8eltepn npoogyylon ypadel oto job ExecutionContext pe tov (610 akplBwg TPOMO OMwWE Kol n mpwtn (to
WritingTasklet mapapével 6nAadn autd tng Listing 2.45), aAld StaBalel Tig TipéG pe late binding mou

kaBopiletal oe XML configuration. Napdadelypa tou ReadingTasklet divetat otn Listing 2.47.

public class ReadingTasklet implements Tasklet {
private String shared,;

@Override

public RepeatStatus execute(StepContribution contribution, ChunkContext chunkContext) throws Exception {
//Do Something With The shared Value
return RepeatStatus.FINISHED;

}

public void setShared(String shared) {
this.shared = shared;

}
}
Listing 2.47 Tasklet pe tnv shared TR wg property

To tasklet eivat eukoAdtepo va teotoplotel kKoBwe dev e€aptatal mAéov amd to Spring Batch runtime. Auth
elval pa BeAtiwon oe oxéon He TNV UAomoinon mou tpotadnke Ye TNV MPWTN poacgyyLon. To configuration
tou oe XML eninedo Sivetal otnv Listing 2.48. Me xprion SpEL B£toupe to shared property (oo pe v TN
nou Ba Bpebel oto avrikeipevo jobExecutionContext. To OTL To scope TiBetal (00 pe step €xel OMwWG
yvwpiloupe w¢ amotéAeopa TR o€ autd To property va Sivetal Tnv TeAeutala oTlypn, HOALG Eekva n
ektéleon tou Brjuaroc (late binding).

<bean id="readingTasklet" class="gr.booksAdmin.batch.ReadingTasklet" scope="step">

<property name="shared" value="#{jobExecutionContext['shared']}" />

</bean>
Listing 2.48 Configuration tou ReadingTasklet
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2.9 Monitoring pe xprion twv JobExplorer ko JobOperator

To Spring Batch mapéxel duo interfaces mou emitpénouv evkoha tnv mpdcoPacn ota metadata tou job
repository oAAQ Kal TNV EKTEAECT EVEPYELWY OTWG TO OTAUATNUO VOGS job mou ekteAeital A to restart evog
mou amnétuxe. Ta interfaces autd eival ta JobExplorer kal JobOperator kal pe xpion Toug UMOPOUUE va
napakolouBoupe Ta 6ca cupPaivouv oto background katd tnv ektéAleon Twv Spring Batch jobs. Ze emdpevo
kedpahalo Ba MapoUCLAOTEL e AEMTOUEPELEG N UAOTIOINON €VOC MARPOUG user interface mou okomod €ixe auto
akpLPwg To monitoring kat Baciotnke oto Spring MVC kat ta JobExplorer, JobOperator interfaces. ESw agiet

VO TIAPOUCLACOUE EV CUVTOMLO TIC SUVATOTNTEG TTIOU AUTA TAPEXOUV.

Zekwvape pe v Listing 2.49 otnv omoia nmapoucidletal to configuration twv duo interfaces. O JobExplorer
ekTeAEl LOVO eVEPYELEG OVAYVWONG TOU job repository Kat yla auto To Povo property mou xpelaletal eival To
dataSource oto omoio Bpiokovtal ol Ttivakeg tou Spring Batch. AvtiBeta o JobOperator pnopel va exkteAéoetl
KOl eVEpPYELEG OTwC Ta stop 1) restart mou mpoavadEpBnkav Kal yla autod xpelaletal mpdoPfaocn Kot oe AAa

avTlkelpeva onwc to JobRegistry f Tov JoblLauncher (BA. Ta avtiotolya properties).

<!l-- Job Explorer Configuration -->
<bean id="jobExplorer" class="org.springframework.batch.core.explore.support.JobExplorerFactoryBean">
<property name="dataSource" ref="dataSource"/>
</bean>
<!I-- Job Operator Configuration -->
<bean id="jobOperator" class="org.springframework.batch.core.launch.support.SimpleJobOperator" >
<property name="jobRepository" ref="jobRepository"/>
<property name="jobExplorer" ref="jobExplorer"/>
<property name="jobRegistry" ref="jobRegistry"/>
<property name="jobLauncher" ref="jobLauncher"/>
</bean>
Listing 2.49 Configuration twv JobExplorer kat JobOperator

‘Exovtog mAéov Slabéoipo Ta U0 aVTIKEEVA UTTOpoUE VA KOAECOULE TIG LEBOGSOUC TToU To KaBEva TtapEéxel
yla va ekteAécoupe TIg emBupntég evépyeleg. Me tov JobExplorer yia mapadelyuo UmopoUpe vo €XOUUE
npooBaon ota ovopata OAwv Twv job tng epapuoyng pag (LéBodog getlobNames) j ota executions mou
ekteAolvtal 600évtog tou ovopatog evog job (uéBodoc findRunninglobExecutions) (BA. Listing 2.50).
AlaBgolpeg unmdapyouv kot aAlec pEBodol omwe n getlobinstances 606évtog tou ovopatog evog job,
getlobinstance 606¢vtog tou instance ID evog job, getlobExecutions, getlobExecution, getStepExecution
K.OL.

List<JobExecution> runninglobinstances = new ArrayList<JobExecution>();
List<String> jobNames = jobExplorer.getlobNames();
for(String jobName : jobNames) {
Set<JobExecution> jobExecutions = jobExplorer.findRunninglobExecutions(jobName);
runningloblnstances.addAll(jobExecutions);
}
Listing 2.50 Napadelypa xpriong tou JobExplorer
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O JobOperator mapeyel mMoAEG peBodoug mapopoLog Aoykng pe tov JobOperator XpnoLUOTOLWVTAS OUWE
am\ouotepoucg emiotpedopevoug TUMouc. H getRunningExecutions pEBOSOC TOU EMOTPEDEL, yla
napadelypa, €va ot and Long (instance IDs) otav n findRunningExecutions tou JobExplorer, 6nwg eidaypse,
eTLOTPEDEL €va oeT amno JobExecution aviikeipeva. MéEBodoL Tou avTIOTOLXEG TOUG SEV TTAPEXOVTAL QIO TOV
JobExplorer eival oL getParameters yla va SlafAcoULE TIC TOPAUETPOUG EVOG execution, getSummary Kol
getStepExecutionSummaries ylo va pog emnotpadolv mAnpodopieg oe eminedo execution i PApatog
6008évtog evog execution ID, kaBwg kol ol start, startNewlnstence, stop kal restart pe T onoleg punopolpe
VO EKTEAECOUE EVEPYELEG EKKIVNONG, EMAVEKKIVNONG KTA. Asv XpeLAeTAL VO TTAPOUCLAOTEL Kapla amo auTég

6w kabwg, onwg npoavodépBbnke, Ba Solpe mapadeiypata Xpriong TOUG OTA EMOUEVA.

2.10 Scaling kau Partitioning

To steaming twv Se6opévwy Tou emituyyavetol pe ta chunk-oriented Bripoata cuvendystal cuvnBwg tnv
eKTtéAeon Twv Spring Batch jobs ypriyopa kat anodotikd anod amodn xpriong mopwv. Aev amokAeleTal OUWC,
Qv yla TapAadelypo 0 0ykog Twv deSopévwy eival tepdotiog, n andodoon va pnv sival KoAr. I pla tEtola
TepUTwon pnopolEe va ebaplocoups kamola anod tic Stabéoiueg emAoyeg yia scaling kat partitioning.
MmopoUpe va enmefepyaoTtoUpe €va Bripa pe oAAd threads, va tpé€oupe Bripata tou job mapdAAnAa, va
Xwplooupe To ocUvolo twv Sebopévwy o UTOoUVOAa Tou Ba emetepyacTtouv MapdAAnAa ToTkd (rmoAAd
threads) | amopakpuopéva (moAhol kOpBoL) i Kal va UVOUACGOUUE KATIOLEG MO QUTEC TLG eTAOYEG (BA.

napadeiypata oto Zxnua 2.16).

MNPV MOPOUGLACOUNE KATIOLEC OO QUTEC TG TAOVEC?, KO TIopd TO OTL TO scaling ATav Lo armd TUG MPWTES
Suvatotnteg Tou Spring Batch framework otnv omoia avodepbrikape Eekvwvtog TNV Tapouaciacr) Tou os
auTo To KedaAalo (kabwg eival mpaypatt Eéva oAU duvato kal eviladEpPov XapaKTNPLOTIKG) Ba mpémel va
EekaBoaplotel mwG n xprion tou Sev elval amapaitntn fj CUVIOTWHEVN yLa OAEG TIG MEPLMTWOELG. Ta jobs pag
propel va ektehoUvtal amodoTka Kol Xwplic va ebapuooou e TEXVIKEG scaling. Movo av SoUpe MwGg UTIAPXEL
OVTwG TPOPANUA N Mwg To SLHBECLo XPOVIKO TapdBupo yla oAoKANpwaon €vog job (mou Ty, TMpEmeL va
TPEXEL Bpadiveg wpeg ylatt tote to traffic ploag epmAekopevng nnyng Sedopévwy eival xapnAo) dev enapket

Ba mpémel va avalntriocou e tn AVon o€ KAmoLo oo oUTEG.

> Nev Ba ota®olpe KaBOAOU ot remote TEXVIKEC TAPAMNALOHOU HE XPHON TEPLOCOTEPWY TOU €VOC KOHBWV
(unxavnuatwv). To Spring Batch mapéxel hooks yla enéktaon tng AeLTOUPYLKOTNTAG TOU TPOC QUTH ThV KotevBuvaon
oAAQG OXL KATola UAomoinon Kat dpa n apouciocn plag Tétolag Avong Eedelyel amo Ta mAaiola auThg Tng epyaciag.
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IxAua 2.15 Anelkovion mopadeLyLATWY TOTLKOU KOl QIOUOKPUGHEVOU scaling

2.10.1 Enefepyaocia pApatog and noAAd threads

H default cupmepidpopd tou Spring Batch sival va ektelel £va job ypnolpomnowwvtag éva povo thread mou
OELpLOKA KaAel OAa ta Brpatd Tou. EUKOAO OUWE UMOPOUUE va TPEEOUE Eva LA LE XPrON TIEPLOCOTEPWV
Tou evO¢ threads. To pdvo mou xpelaletol sival vo opiooupe €vav task-executor oto tasklet element tou

Brpatog mou pag eviladpépel Omwg yivetal, yla mopadeiypa, otnv Listing 2.51.

<batch:job id="importJob">
<batch:step id="importStep">
<batch:tasklet task-executor="taskExecutor">
<batch:chunk reader="reader" writer="writer" commit-interval="10"/>
</batch:tasklet>
</batch:step>
</batch:job>
<bean id="taskExecutor" class="org.springframework.scheduling.concurrent.ThreadPoolTaskExecutor">

<property name="corePoolSize" value="5"/>
<property name="maxPoolSize" value="5"/>
</bean>
Listing 2.51 Configuration evog multithreaded pripatog

Mo va kotaAdBoupe tL cupBOIVEL O QUTHA TNV TTEPIMTWON, AV EVEPYOTIOLOOUE trace logs tooo atov reader
000 KoL oTOV Writer, To import evog batch Ba dwosl amoteAéopata cav autd tng Listing 2.52. Aladopetikd
threads (#3, #5 ktA) Stafadouv kat ypddouv to SeSopéva LOG LE TN OELPd eyypadng KoL avayvwong vo ivat
tuxaio. Asv umadpyxet tpomog va s€aodpaliotel SnAadn mwg ta avtikeipevo Ba emefepyactolv pE pLa
TipokaBoplopévn oelpd. AuTOg lval VoG TIEPLOPLOPOC TNG CUYKEKPLUIEVNG TEXVLKNG TIOU TIPETEL VO EXOULE

unoyn pag epocov BEAOUE va TNV XPNOLLOTIOL|COUE.

81



(...)

thread #5 — Read Item with ID #59

thread #3 — Read Item with ID #60

thread #5 — Read Item with ID #61

thread #3 — Read Item with ID #62

thread #5 — Read Item with ID #63

thread #3 — Read Item with ID #64

thread #5 — Read Item with ID #65

thread #3 — Read Item with ID #66

thread #5 — Read Item with ID #67

thread #3 — Read Item with ID #68

thread #3 — Read Item with ID #69

thread #5 — Write Items with IDs #51, #52, #53, #55, #57, #59, #61, #63, #65, #67
thread #3 — Read Item with ID #70

thread #3 — Write Items with IDs #54, #56, #58, #60, #62, #64, #66, #68, #69, #70
(...)

Listing 2.52 Logging kata tnv ektéleon evog multithreaded Bripatog

Aev gival 0pwg o povoc. OL meplocotepol readers kot writers tou Spring Batch B€Aovtag va emituxouv
XOPAKTNPLOTIKG OTWCE TO restart Sloatnpouv state kot dpa Sev eival thread-safe”. Emopévwe Sev umopouv va

xpnotwuornownBolv oe multi-threaded oevapla 6mwc auTto TOU LOALC TOPOUGLACTNKE.

‘Evag Tpomog yia va EEmepAcoupe auto to POoPANUa sival n ulomoinon evog thread-safe reader cav autov
¢ Listing 2.53. Mapkdapoupe tnv read péBodo pe 1o synchronized keyword kot avaBétoupe tnv
enetepyacia otov delegate item reader. Emeldn autog mbBavotata vAormolel to ltemStream interface yla va
Slatnpel To state, mMpEmeL kal el va TO UAOTIOLCOULE KAvovTag override tng peBodoug tou (open, update,
close). H avayvwon ocuvnBwg eival ypnyopotepn amnod tnv eyypadr KATL TOU KOBLOTA pLo TIPOCEYYLON oav
kot autn ediktr. O reader Stapalet (ypriyopa) Sedopéva Kal Ta OTEAVEL OTLG EMOEVEG GATELG —eMeéepyacia
KoL gyypadn— mou €€ opLopol lval MEPLOCOTEPO ATALTNTIKEG oo droyn xpoévou. Ta thread Aounov dev Ba
ocuykpoUovtal yla va StaBdacouv dedopéva, adol Ba elval amacyoAnpéva e TNV eyypadn Toug, Kol dpa To
emBuUNTO amotéAeopa Ba €xel emteuyOel.

public SynchronizingltemReader implements IltemReader<Author>, ItemStream {
private ltemReader<Author> delegate;

public synchronized Author read() throws Exception {
return delegate.read();

}

public void close() throws ItemStreamException {
if(this.delegate instanceof ItemStream) {
((ItemStream)this.delegate).close();
}
}

2 M kKAdon eivan thread-safe dtav pnopel va xpnowonownBei oe multi-threaded meptBdMovta Sivovtac owotd
anoteAéoparta. MpofAnuata MPoKUTITOUV Ao T Xpnon Twv static kat instance variables tng kKAdong A Twv peBodwv
TN¢ mou ta KoAouv. lNa unootnpién tou thread-safety n Java mapéxel to synchronized keyword, tnv ThreadlLocal kAdon
Ka to .util.concurrent maketo.
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public void open(ExecutionContext context) throws ItemStreamException {
if(this.delegate instanceof ltemStream) {
((ItemStream)this.delegate).open(context);
}
}

public void update(ExecutionContext context) throws ItemStreamException {
if(this.delegate instanceof [temStream) {
((ItemStream)this.delegate).update(context);

}

}
//The Rest Of The Implementation Skipped For Brevity

}
Listing 2.53 Napadelypa vAomnoinong thread-safe ItemReader

‘Evag aAlog tpomog (yvwotog kal wg indicator pattern), epooov avadepopacte e avayvwaon amo Baon
6ebopévwy (m.x. pe tov JdbcCursorltemReader) kat €xoupe MpOoPacn o€ QUTH WOTE VA POCOECOUUE Lo
otAAn (¢otw processed) mou Ba mailel to poAo tou flag yia to av pia eyypadn dtafactnke ) oxL, Ba nTav vo
armevepyomnolnooupe tnv Slaxeiplon tou state otov reader (property saveState=“false”), va Siafaloupe
eyypadeg pe Baon auto to flag (m.x. “WHERE processed=false”) kat o writer petd tnv eyypadn va
evnuepwvel Kat to flag wg processed. Etol pmopolpe adevog vo eKTEAEGOUUE TO BAA LE Xprion TOAWV
threads kat adetépou va pnv avnouxoUue yla To Tt Ba cupPel av auto amotuyeL Kol XPELooTel restart. To
flag elvol auto mou opilel To Tl anmopével va Slofaoctel kot dpa UMOPOULE VA ETTAVEKKLVIICOUUE TO job xwplg

Kaveéva poBAnua.

2.10.2 NapaAAnAlopog enegepyaociog

To Spring Batch mapéxel Tn SuvatodtnTa Vo OPYAVWOOUE TNV EKTEAECT TWV PNUATWY VOC job waote KAmola
va ektelovvral mapdAAnAa pe kamola GAAa. Oa prmopovoape va okeptoUupe £va job mou Stafdlel duo
opxela (m.x. éva yla apxeio yia BpAla kal £va apxeio ylo kivntd tnAédwva) (BA. IxAua 2.17), ta ypddel ot
pLo Baon edopévwy Kal TipLv TEAELWOEL eKTEAEL Eva Bpa ylo HETAPOPA TwV EMEEEPYOOUEVWY OPXEIWV OE
Kamolo ¢akeho wote va Statnpouvtal cav LoTtoptkd. Ta BrApata yla Ta apxeio pmopoulv va ekteAectolv
OELPLOKA TO €va UETA To GAAo (to default), mOAU eUkoAa OUWE, KAl LLE TO LOVO ToU XPeLaleTal va eivatl XML
configuration, Ba pmopoucav va ekteAectolV Kal TapdAAnAa (PA. Listing 2.54). Npodavwg pia TETOLA
TPOCEYYLon Oev €xel Ta TPOPAAUATO TIOU TOPOUCLACTNKOV OTNV TIPONYOUHEVN evotnta (Omou ue
TEPLOOOTEPA TOU £VOG thead ektelovoape éva povo Prpa) kat dpa, epoécov To job pag amoteleital ano

BrApota mou popouv vo mapoAAnALtoTouy, eival codpwg mPOoTLUOTEPN.
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Step o
Thread ' (for books) Waiting f_or
1 - Executes all completions
Job
A ) Step
Thread (for mobiles)
2 - Returns
3 - Executes
» Step

Ixnua 2.16 Ektéleon Bnpdtwy mapdAAnla pe Eexwploto thread yla kabe PAupa

Me 1o split element opiloupue ta flows mou emBupol e va tpé€ouv mapaAinia. Auta ta flows pmopel va
elval éva povo Brpa n pLa oslpd Pnpdatwy pe koboplopévn oelpd. To split element eival kot auto éva Brpa
KoL apa £xel éva id attribute wote va pnopet kamowo dAAo PrAua va avodépetal os autd (to decompressStep
OTO TIOPASELYHA LOC), EVW UIMOPEL va 0pllel KaLl TO BAKA TTOU TIPETEL VAL EKTEAECTEL e TO TOU OAOKANpwBoULV
oAa ta flows mou mepiéxel (next attribute). O task-executor mou eival uneBuvog yla tn Snuloupyio Twv
threads mou Ba avaAdBouv tnv eneepyaoia tou kabe flow elval MpoalpeTIKOC. ITNV MepiMTwon mou dev Tov

oplooupe pntd onwe edw, to framework Ba xpnowuomnotioel tov default SyncTaskExecutor.

<batch:job id="importJob">
<batch:step id="decompressStep" next="readWriteStep">
<batch:tasklet ref="decompressTasklet"/>
</batch:step>
<batch:split id="readWriteStep" task-executor="taskExecutor" next="moveProcessedFilesStep">
<batch:flow>
<batch:step id="importBookProducts" />
</batch:flow>
<batch:flow>
<batch:step id="importMobileProducts" />
</batch:flow>
</batch:split>
<batch:step id="moveProcessedFilesStep">
<batch:tasklet ref="moveProcessedFilesTasklet" />
</batch:step>
</batch:job>
Listing 2.54 Configuration twv mapdAAnAwv Bnudtwv

2.10.3 Partitioning
H teheutaia —kat moAl SnpodAng— texvikn yla scaling mou mapouoialetal edw eival to partitioning. To
partitioning Aappavel xwpa oe eninedo Brparog, To configuration Tou elval oXeTIKA amAd Kal umootnpilel

out of the box tn Suvatotnta yia restart amotuxnuévwy jobs. To nmwg Ba xwplotouv ta dedopéva Tou
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Buatog oe partitions e€aptdatal ano tn ¢puon Toug. MmopoU e yla MapAdelyUa va Xwplooupe tov mivako
pLag Baonc dedopévwy o partitions pe Baon to primary key tou f ta mpog enefepyacia apyeia pe facn to
TPWTO YPAUHO TOU OVOUATOC TouC. AUuTO eival mBavo va Xpelaotel custom uAomoinon pe tn Bonbela twv
oowv to Partitioner interface mpood£pel. TEAOC, To WG Ba SLaXELPLOTOUV Ta OpAyOUEVa step executions
elval kal auto B€pa oxediaong. MmopouUv va SLaxeLpLoToUV TOTILKA Ao IEPLOCOTEPA TOU £VOC threads 1 kot
QUTOLLOKPUGEVQL LE XPAON TEXVOAOYLWY OMwG To Spring Integration **(kaw oL 8uo SuvatdTNTEG pmopolv va

urntootnpyBouv ue tn BonBela Tou PartitionHandler interface).

Master

Step

v

| Partitioner |

v Splits ¢ Splits

Step Step Step
execution execution execution

* Handles + Handles ¢

PartitionHandler

Or
Locally — Remotely
Slave Slave
Remote | Remote

.
handler [ "l  handler

Ixnua 2.17 Partitioning Bripatog pe ta partitions va ene€epydalovral TOTKA 1) AMOUOKPUOHEVA

Yav noapdadelypa pnmopolpe va Soupe to configuration evog partitioned job otnv Listing 2.55. Y& autd, avti
Tou tasklet element evtdg tou BrApAToOC XpnoLLOTIOLOUE TO partition element To omoio avadépetal oto npog
ektéAeon Brua pe to step element. Opilovral emiong o partitioner (Sev divetal kaBoAou n uhomoinaor tou)
kot o handler mou epooov Sev kaBoplotel pnTwg va eival kamola custom ulomoinon (Omwg dev £xel
KaBoplotel e6w) €xeL Tov default oMo mou eival o TaskExecutorPartitionHandler. O handler eivat autog nou
Kavel OAn tn O&ouAewd. Me tn Ponbelwa evog StepExecutionSplitter (ouvnBwg xpnolpomoleital o
SimpleStepExecutionSplitter) avaBétel tn dnuloupyia Twv partitions (step executions) oe évav Partitioner.
MOALg autd dnpoupynBouv, o handler avalapBavel pe Baon pia mpokaBopLoUEVn OTPATNYLKN (glte TOTUKA
os multithreaded meptBaAov, eite remotely og teplocOTEPOUC TOU VOGS KOUPOUC) va ekteléoel kabéva amd

auta ta step executions. TeAkwg Aoumov elels, wg Spring Batch developers, To pévo mou €XoUuE Vo KAVOUE

24 Meploootepa yia to Spring Integration edw: https://projects.spring.io/spring-integration/
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—mépa and £va configuration cav autd tng Listing 2.55— eival va uAomotjooupe tov Partitioner mou Ba

Xwploel ta dedopéva oG o Koppatia (epocov Sev pog KAAUTITEL KATIOL £TOLUN UAOTIOWNON).

<batch:job id="importProducts">
<batch:step id="importStep">
<batch:partition step="partitionedimportStep" partitioner="partitioner">
<batch:handler grid-size="5" task-executor="taskExecutor"/>
</batch:partition>
</batch:step>
</batch:job>
<batch:step id="partitionedimportStep">
<batch:tasklet>
<batch:chunk reader="reader" writer="writer" commit-interval="1000"/>
</batch:tasklet>
</batch:step>
<bean id="partitioner" class="{(...)" />
Listing 2.55 Configuration evog partitioned job

2.10.3.1 Xprjon tou default PartionHandler

KAelvovtag auto to KepdAalo, Kal yla va yivouv Ta mapamdvw KaAUTEpA Katavontd, Sivoupe €va TANPEG
napadeypa xprong tou default partition handler (PartitionHandler interface) mou SiaBalel moAAa flat
apyeia Tavtdxpova®. Mapddelypa custom vAomoinong yia partitioning deSopévwy mou SaBdlovtal and

Bdon adnvetol vo MopoUCLAOTEL ASTITOUEPWC O ETOUEVO KEPAAALO.

Step —p» File #1

v

Partitioner Based » File #2
on
¢ Splits ¢ Splits ¢
Step Step Step »|  File #3
execution execution execution
File #1 File #2 File #3
. Executes Executes }
| h 4 | 4
Thread Thread Thread
#1 #2 #3

PartitionHandler

IxNnua 2.18 Partitioning pe tov MultiResourcePartitioner

25 . . . ' '
YnievBupuiletar nmw¢ o MultiResourceltemReader mou mapoucidotnke otnv Evotnta S.2.1 vair pev Stafalel
TLEPLOOOTEPO TOU EVOC resources aAAQ, by default, oelplaka.
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To Spring Batch mapéxel tnv kAdon MultiResourcePartitioner mou Snuwoupyel €va step execution ylo
KoBéva amod to mpo¢ enefepyacia apyelo (3 oto mopddelypa tou IxNnuatog 2.19). To amaltolUeEvVo
configuration ival auto tng Listing 2.56. Katd ta yvwotd, To partition element kaBopilet To Bripa mou Ba
Xwplotel o€ partitions (mapaleinetat edw) kat Tov partitioner, evw o handler (TaskExecutorPartitionHandler)
opilel ta task-executor kai grid-size. O partitioner avadépetal otnv kAdon MultiResourcePartitioner,
KaBopilel To pattern yia ta apyeia ov Ba Slafactouv (property resources) KabBwg Kol To OTL TO GVOUA TOU
KaBe apxeiov Ba eival autd mou Ba ypnoluomolnBel we KAeWSL 6tav o partitioner dnuloupynoet to step

execution autou tou apxeiou (property keyName).

<batch:job id="importJob">
<batch:step id="importStep">
<batch:partition step="partitionedimportStep" partitioner="partitioner">
<batch:handler grid-size="3" task-executor="taskExecutor"/>
</batch:partition>
</batch:step>
</batch:job>
<bean id="partitioner" class="org.springframework.batch.core.partition.support.MultiResourcePartitioner">
<property name="keyName" value="fileName"/>
<property name="resources" value="file:./resources/partition/input/*.txt"/>
</bean>
(...)
<bean id="taskExecutor" class="org.springframework.scheduling.concurrent.ThreadPoolTaskExecutor">
<property name="corePoolSize" value="5"/>
<property name="maxPoolSize" value="5"/>
</bean>
Listing 2.56 Configuration yia partitioning pe tov MultiResourcePartitioner

To uovo mou PEVeL va Yivel yia va oAokAnpwBel To mapdadelyud pag, elval pe late binding (scope="step”) oe
eninedo reader va kaBoplotel To resource ou Ba Stafdaletal kal to onoio sival to fileName mou cav kAeldi
MOALG xpnoLuomnolioape atov partitioner (BA. Listing 2.57).

<bean id="itemReader" scope="step" class="org.springframework.batch.item.file.FlatFileltemReader" >
<property name="resource" value="#{stepExecutionContext[fileName]}"/>

(..

</bean>
Listing 2.57 Property resource yia tov FlatFileltemReader
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KEDAAAIO 3
AvaAuvon MpoBAnpatog — High Level Requirements

3.1 AvaAuon MpoBAnpatog Kot ATOUTHOEWV

Onwg ndn mepypadope oto Kepdhato 2, n edpoapuoyn mou UAOTOLEITAL oTta TAAiola TNG Tapouoag
SUTAWMATIKAG TIPOKUTITEL OO TNV avaykn HeTadopds oAOKANPNC TNG MAPOYWYLKNC UTTOSOUNG armoBrKkeuong
6ebopévwv  evdg  peydAou  nAektpovikoU  BipAlomwAegiou.  To  nAektpovikd  BiBAlomwAsio
ETIOVOKATOOKEUAOTNKE KAl N €tawpia mou ovéhaBe tnv ulomoinon tng véag edbapuoyng eixe va
QVTLUETWITiOEL SUO TIPOKANCELG: TO TWCE Ba yivel To apyxtkd import Twv Se80UEVWV OTLG VEEC UTTOSOUEG, KL TO
Twe o Kabnuepivr) Baon Ba evnuepwvetal N véa edpappoyr] Ue aAAOYEC TIOU Yl Eval LeTOPATLKO SlaoTnua
Ba yivovtal otnv maAaid Baon dedopévwv (edenc n Aettoupyia autr Ba avadépetal kot wg déAta). To véo
NAEKTPOVIKO KATAOTNHO UAomoliOnke He yprion tou ATG Web Commerce platform tng Oracle®® mou
Aewtoupyel kavovtag xprion 4 Baoswv dedopévwy: tng PUBLISHING Bdong mou cuvtnpel versions twv
S6ebopévwy, twv SWITCHING_A kot SWITCHING_B mou ¢épouv povo tnv mo nmpoodatn €kdoon kabe
€yypadnG Kal TPETEL val €lval TIAVOUOLOTUTIEG KABWG avAaAoya e TA AELTOUPYLEG TTOU eKTEAEL N MAaThOpLA
XPNOLUOTIOLELTOL TIOTE N Mla Kol TOTe n AAAn, kat tg PRODUCTION Bdong otnv omola amoBnkevetatl
omnotadnnote mMAnpodopia Sev pag evdladépel va €xeL versioning (KAAOIKOTEPO TTAPASELY A OL TTapayYeALEG
Twv TeAaTwy 1 ta anobépata). Ot BAcelg autég, av eEApECOUE TO apylkd import yia to omoio Ba
xpnotuomnotnBet to Spring Batch, dev Ba evnuepwvovtal amno thv epappoyr mou MapoucLAleTaL O AUTH TNV
epyooia. To ATG €xel £TOLLOUC LUNXOVIOUOUC Yl eloaywyr TAnpodopiag amod pia Baon Sedouévwy epodcov
ouTtr mAnpot kamoleg mpoUnoBéoels. Me auth Tnv «evdlapeon» Baaon, mou ebefng Ba avadEpeTal Kal we

Consolidation, Ba a.oxoAnBoulpe katd kUpLo Adyo edw.

3.1.1 Apxwko6 Import

H mopaywytkn Baon dedopévwy g etatpiag mou Atav umelBuvn yla To TTAALO NAEKTPOVIKO KOTAOTNUA,
Tepleixe mavw amd 7.000.000 mpoidvta Ue OAEG TIG OXETLIOUEVEG OVIOTNTEG TIOU £val TIPOIOV XpeLaleTal yia
va propel va epdaviletal ohokAnpwpéva os éva Kataotnua (cuyypadeis, Katnyopieg, mpounOeuTEG, TIUES,
amoBéparta K.a.). Ta neplocotepa anod to dsdopéva e€dyovtal amd oXeoLAKOUE TIIVAKESG TNC TIPONYOULEVNC

Baong, uTapXoUV OUWCE KAl TIEPUTTWOELG OTIWE Yla TIAPASELYUA aUTH TwV anobsudtwy, onou ta dedopéva

*® Meploodrepa yia 1o ATG e6w: http://www.oracle.com/us/products/applications/atg/web-commerce/index.html
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gfayovtal and to cvotnua evdoeTixelpnolokol oxeSlaocpou tng etalpiag (ERP) oe apyeio to omoio ev

ouveyeia StaPfaletal, emefepydletal Kal ELOAYETAL OTN BAch SeSopEVwV.

H amaitnon yla apxtkd import twv dedopévwy toco otnv Consolidation Bdaon 6co kal otig Baocelg Tou ATG
MECO OTO TEPLOPLOUEVO XPOVLKO TOPABupo pHeplkwv wpwv (duo Ppadla) KATECTNOE EMITAKTIKA TNV XPHon

evog framework cav to Spring Batch wote va pnopel va yivel aglomiota kat taxutepa n dStadikaoia.

H amaitnon ywa aglémiotn ektédeon tng 0Ang Stadikaoiag, opllel TNV avaykn yla EVNUEPWON TWV XPNOTWV
LE TO exit status (eMITUXEC 1 ATIOTUXNUEVO) TwV gpyaclwy, TOoo ot eninedo Step 60o kal oe emninedo Job.
Emeldn, paAota n amotuyia evog ohokAnpou Job, gival tSlaitepa coBapn Kal emnpedlel TNV OAOKANPWON
Tou import, KplveTal OKOTILHO VO EVNUEPWVOVTAL OL SLAXELPLOTEC AUECA, HECW QMOOTOANG email, wote va
propoLV va eAéyouv ta odpalpata ou mpoékuay, va emépfouy mbavws S1opbwTikad (av yla mapddelypa
To apyeio Twv amoBepdtwy €xeL kamoleg syypadec pe AdBo¢ popudt mou mpénel va Slopbwbolv i va

adalpeBolv) Kal va ETTAVEKKLVIIGOUV To Job.

H aflomiotn ektéAeon elvol KATL TIOU QITALTELTOL TOGO yla TO apXLko import 6co Kat yia to 6éAta. To 6o
PO avwE LOXUEL KAL YLOL TNV TaXUTNTA, KE TO apXLKO import opwg eival avapdiBola peyalutepn mpokAnon
AOYyw TOU OYyKOU TwV TPo¢ petadopd dedopévwy. H Stadikacio kpiBnke mwe yla va ohokAnpwbOel otov
QTTALTOULEVO XPOVO ETIPETE VA XWPLOTEL oe partitions mou Ba avateBouv oe meplocdtepa Tou evodg thread
Kol Ba emefepyaoctolv mapAdAAnAa pe xprion partitioners ocav kol autoUg OV TAPOUCLACTNKAY BEWPNTIKA
otnv evotnta 2.10.3. Aladopetikd to va petadepbei péoa os duo PBpadia n mAnpodopia 7.000.000
TpolovIwy amod TNV apxtkn Baon dedopévwv otnv Consolidation kat amod ekel otig Baoelg tou ATG dev Ba
nrav edkto. Meploodtepa ylo auth TV vAomoinon Kot yia tnv BeAtiwon and amodn xpovou mou enédepe

Ba avadpepBolV ota 6oa akoAouBolv.

3.1.2 AvtAnon twv kadnuepvwv aAlaywv (AéAta).

Onwc Nén avadépbnke, n mponyoluuevn etalpia, KAtd To Sldotnpa mou SLoxelpl{OTaV TO NAEKTPOVIKO
BBAomtwAeio gixe SnuLloupynoeL Kol cuvtnpouoe YEDUPEC AVTANONG TIEPLEXOUEVOU A0 APKETOUC TAPOXOUC
(BtBAtonet, Gardners, Nielsen k.a.), Ta cupBOAOLA LE TOUC OTIOLOUC EMEKTEIVOVTAV XPOVIKA KAl LETA TO gO-
live Tng véoc epappoync. Auto onpaivel OTL, PETA TO apXLko import Twv SeSouévwy otn véa umodopr Kot
yla KATIOlo 0EBAOTO XpOoVIKO Sldotnua n maAld Baon Ba cuvéxle va eVNUEPWVETAL UE UALKO a0 auToUG
TOUG MapPOXouG. H Stadopd tou instance Twv deS0UEVWY TIOU €lXE ULAL CUYKEKPLUEVN LEPQ N TIOALA BAon He
To instance Tou £xeL tnV emopevn AOyw aMlaywv Tou mponABav amd Toug EWTEPLKOUC TAPOXOUC
avadépetal wg 6éATa. H epapuoyr pog aviAel kaBnpepva tig aAayEg amnd tnv maAld Bacn dedopévwy Kal

evnuepwvel tnv Consolidation Bdon, oxt OpwG Kal Tig Bacelg Tou ATG. Mpémel va Kataotel oadég mwe and
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To go-live kal petd amayopelEeTal omoladnmote evépyela otig Baoelg Tou ATG. To S€Ata avtAeital amnod tnv
apxtkn Bacon, petadépetal otnv Consolidation kot amo kel kal mépa 1o ATG avolapBavel pe toug SIkolg

TOU UNXAVLOMOUC VO EVNUEPWOEL TIC BACELS TOU.

Me 10 Tépag autol Tou HetaBatikol Slaothpatog, n maAld Pacn dedopévwy axpnoTtelETAL KAl N VEQ
etalpla Sloxelplong Tou NAEKTPOVIKOU KOTOOTAUATOC aVOAAUBAVEL va UAOTIOLNCEL €K VEOU YEDUPEC
AVTANGCNG TIEPLEXOUEVOU TIPOC TIG VEEC UTOSOUEG. H eméktaon OUwE TNG ebapUoynG ylol TNV UTIOOTHPLEN

QUTAG TNC AELTOUPYLOG, AV KoL LEANOVTIKOG 0TOXOC, €lval £€w armo ta AaioLla Tng mapouoag epyaciag.

3.2 High Level Requirements

Ta nmeplocotepa dedopéva dtafalovral amod Kal ypadovtal oe oXeCLakoUC TVAKEC. lNa TV TepimTwon autn,
tou SlaBdopatog dnAadn amd Bdaon kat eyypadnc oe Baon mopoucialoupe edw SUo epyoaoieg mou
adopolv SUO KUPLEC ovToTNTEG: Ta Tmpoiovia (Products) kot toug ouyypadeic (Authors). Itnv
TIPAYUATIKOTNTA, UAOTIOLOUVTOL TIOAAEG TIEPLOCOTEPEC OVTIOTOLXEC, LA Yo KABe ovtoTnTA-TIiVaKA TNG TTOALAC
Baong dedouévwy, oL omoieg¢ Opwg Sev £XouV KoMl oucolaoTiky Sladopd pe TG duo epyacieg mou

nipoavadEpBnkav, €0V Kal MapaAeimovTal.

MNa tov deltepo TUMO epyaociog, TNV nepimtwon SlaBdcpato¢ amod apxeio kal eyypadng oe Paon,
TapoucLalou e TNV epyacia mou adopd To anodbepa (inventory), To onoio dtaBdaletal and apyeio CSV mou

£xeL e€ayOel amd to ERP tn¢ €Talplog otnv omola avrikel to NAEKTPoVIKO BLBAlontwAs(o.

MNna kabe ovtotnta (product, author, inventory k.o.) o avtiotowog mivokag otn véo BAon €KTtog amd TIC
oTAAEG TTou Ba cuvtnpoULV TV Mpaypatiki TAnpodopia Ba mepLéxel kat flags mou Ba Seiyvouv to molo Batch
job instance Itav autd mou Tpomomnoinoe TNV KaBe syypadn (amapaitnto wote oe cUVOUOOUO LE TOUC
Tivakeg tou Spring Batch va pmopolue va avtAoUue mAnpodopia ylo To mOTeE auTh Tpomonownke n To
ndoeg eyypadég tpomomnoinoe 1o kABe job), kabBwg kal To av pla syypadn €xel tpomomolnBel i / kot
KotavoAwBOel and to ATG (ue dedopévo To OTL KaBnuepvd to ATG Ba avtAel To SéAta amod tnv evdldueon
Bdaon 6ebopévwv to flag autd sival amopaitnto wote va E€pel moleg syypodEG eival autég mou £xouv

TpomnomnolnBel al\d Sev £XeL KATAVAAWOEL).

3.2.1 Apxko6 Import

MNa tn Asttoupyla Tou apylkou import, o€ éva uPNAGTEPO, AdALPETIKO EMIMESO EXOULIE TIC EEAC AMALTHOELC:

Ovtotnta Authors (Zuyypadeic)
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e AwdBaocpa amd tov moAd Paocn (input database) deopidwv ovrotAtwv. To péyebog tng Seopidag,
6nAadn o aplBuoc Twv eyypadwv ToU avtioTolyou Tivaka TIoU eMLOTpEPovTaL avd epwTnua, opiletal
otig 1000, Ba pmopel OpWC vo LETOBAANETAL LE TIPOYPOLLOTLOTIKO TPOTo. H e€aywyr] thg mAnpodopiog
TIPAYULATOTIOLE(TOL PUE CUVOUQOTIKA EpWTNUATA OE TPELG Tivakeg KaBwe n maAld Baon dedouévwy kpatd
0oeg TAnpodopieg mpémel va petadpalovtal ota  ayyAlka o€ Suo  Eexwplotolg  TUVOKEC
(ebooks_virtuemart_product_authors eival o} Baolkog TivoKag Kol
ebooks_virtuemart_product_authors_el _gr, ebooks_virtuemart_product_authors_en gb eivat ot
TIVOKECG OTOUG OTtoioug cuvtnpoLvtal MAnpodopieg OTWC T EAANVIKA Kal ayYALKO OVOUATEMWVU LA, Ta
€AANVIKA KoL ayyALKA Bloypadika K.a.).

e Encefepyacia kabe péloug tng Seouidag. Kabe ovrotnta Author xpeldletal va €XEL TO OVOUATEMWVULO
TOU ocuyypadEéa Kal ota eAANVIKA Kal ota ayyAkd. Eav kamowo amd ta dUo media Aeimel, n eUMopIKN
amaitnon opilel va CUUTIANPWVETAL PE TO Tedlo TMOU UMAPXeEL (M.X. KoL ayyAlKO Kal €AANVIKO
OVOUOTEMWVULO 18L0 PE To eAANVIKO Ttou BpE£Onke va umtdpxel otn BAon). 2T MEPLUTTWON OV KATOLa
ovToTNTa €XEL Keva Kol ta dvo media phtpdpetal kal dev eyypadetal otn véa Baon kabwg eivatl
AxXpnNoTn XWPLG OVOUATEMWVUUO.

e Eyypadn otnv véa Baon dedopévwy (output database) dowv ovtottwy ¢ Seopidag enefepydotnkav
ETUTUXWG OTO Tponyoupevo Brua. MNa kabe cuyypadéa mou eyypddetal oTov TMivaka, €KTOC amd Ta
nedla e TG OXETIKEG HE AUTWV TTANPOdOoPLeg (OVOUATENWVULO, Bloypadikod KTA), CUUTTANPWVOVTAL KOl
Ta nedla mou adopouv To job To omoio mpaypatonoince tnv eyypadn kot ta flags yla to OtL auth €xel

tpornornolnBei al\d Sev £xel akopo katavaAwbel amo to ATG.
Ovtotnta Products (Mpoiovta)

e AwdBaocpa amod tov maAld Baon (input database) dsopidwv ovrotAtwy. H g€aywyn tng mAnpodopiag
yivetal kat edw pe cuvbuaOTIKA gpwTAMATA Kal To péyeBog tng Seopidag opiletal oe 1000 eyypadec
(umopel var aAAATEL TTPOYPOULOTLOTLKA).

o Emefepyaoia kaBe péloug tng Seopidag. Kabe ovtotnta Product xpetaletal va meplhapBavel tov titho
TOU TPOLOVTOC KaL oto EAMANVIKA Kal ota ayyAlkd (Sltadopetikd eite Oa xpnowomnotnBel kat edw n Twun
mou Bp€bnke kat ota duo mebdia site Oa PAtpaplotel), Kal va avAKeL og éva amd to amodektd £i6n
nipoioviwy (Kinds, BAéme tov Mivaka 3.1). Oca mpoidvta mAnpolv auTéG TG poUTIoBE0ELC EYKUPOTNTA,
TIPEMEL OTN OUVEXELX VO eUTAOUTIOTOUV pe TWEG ota media: Katnyopia (Category), Zuyypadiag
(Author), Kataokevaotrc (Manufacturer), O¢éua (Subject), HAkieg otig omoiec to mpoidv ameuBiveTal
(Ages), eido¢ e€wdUAAoU (Cover) k.a. OL TIHEG auTEG e€ayovtal, §oO€vtog Tou ID evog mpoidvtog, Ye eva
OUVSUOOTLKO EPWTNHA ATIO TOUC AVTIOTOLXOUC TIVOKEG OVTOTATWY TNG input database. To peydio mAnBog

TWV EUTTAEKOUEVWV TIVAKWY KOOLOTOUOE OVATIOTEAECUOTIKI] TNV TPOCEYYLON avAayvwong OAng tng

92



mAnpodopiag pe pia Katd T $Acn TG avayvwong Kal yla Guto, 0KoAouBwvTtag Katd KATIOLo TPOTO TNV
Aoyikn tou driving query pattern mou meplypddnke otnv Evotnta 2.4.1, HETOKLVAONKE O EUMAOUTIOUOG
™¢ Baotkng mAnpodopiag Le OAa TO MAPATIAVW OTO OTASLO TNC enefepyaciog.

Eyypadn otnv véa Baon dedopévwy (output database) 6owv ovtotAtwy TnG Seopidag emefepydotnkay
ETTUXWC O0TO TiponyoLevo Brpa. MNa kABe Poidv mou eyypAadeTOL OTOV TIiVaKA, EKTOC OO To edia Ye
TLC OXETIKEG UE auTWV MAnpodopleg (titAhog, idog, meplypadn KTA), CUUMANPWVOVTOL Kal Ta Tedia mou
adopouv To job To omoio mpayuatonoince tnv gyypadn kat ta flags yla to otL auth €xeL TpomornolnOel

oAAQ Sev €xel akOpa KatavalwBel anod to ATG.

Kwdwkag Eidoug Eidog Mpoiovtog

4 EAAnVikO eBook

15 EAANVKO BLBALo

16 ZevoyAwooo eBook
18 Tawia

19 Eidog ypadikng UANG
20 Mayvidt

21 ZevoyAwaooo BiBAio

Mivakag 3.1. Mivakog amodekTwy 6wV MPoioVIWY

Ovtotnta Inventory (AnoBépata)

AdBaopa Twv dedopévwy amobépatog amnod apxeio CSV to omolo £xel e€ayxBel amd to ERP tn¢ etaupiag.
To 6vopa, n tonoBecia Tou apxeiov kabBwg Kal n tornobecia dowv apxeiwv €xouv Nén enefepyaotel,
QAIMOTEAOUV MOPAUETPOUG TIOU eEdyovtal and configuration mivaka tng véag edpappoyng, Kol LECw Tou
Tvako autoU Umopolv va aAAaxBoUlv amod Toug SLaXELPLOTEG TNG. AOBEVIWY TWV TTAPAPETPWY AUTWY,
Xpelaletal va yivel €Aeyxog UTtapEnG TN TomoBeaiag Kol TOU apXELOU TTOU OL TTAPAUETPOL UTTIOSELKVUOUV.
Av to apyxeio Sev umdpyel, oAokAnpo to job amotuyxdvel. Aladopetikd, Stafdalovral Ta dedopéva Tou
apxelou, kavovtag tnv umobecon OTL KABe ypappn tou apxelou amotelel pla Eexwploth syypadn
inventory, UTOBeaon Mou pnopel vat dAAAEEL LE TTPOYPOLULATLOTLKO TPOTTO.

KaBe eyypadn tou apxelou avapévetal vo eival tng popdng: Sapld'*productld!*stockQuantity.
Meptéxel dSnAadn tpia media, ta onola xwpilovral HETAEU TOUG HE TOUC SLOXWPLOTIKOUC XapaKThpeg ¥ .
To mpwto amo ta nedia adopd to ID ToUu Mpoidvtog katd to ERP tng etalpiag (otnv vAomoinorn pag
ayvoeital), To deltepo eival 0 KWSIKOC TOU TPOIOVTOC KATA TO site Kal To TPito n TpEXouoa TLUN TOU

anoBéparoc. Ta mpoiovta dtapalovtal anod to apxeio kot aAL o Seouideg twv 1000.
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e Emefepyacia kabe péloug tng Seopidag. Xtn ¢acn tou apxlkol import Sev amatteital kaAmola
enefepyacio Twv eyypadwv inventory TpLv TNV L0AYwWYr) TOUC TEPA OO TO Va lval To amoBepo BeTIKOG
OKEPALOG OPLOUOC WOTE VA LNV GINTPaPLOTEL.

e Eyypadn kdbe péloug tig deopidag otn véa Baon. Omwe Kol OTLG TIPONYOUEVEG TIEPLITTWOELG, YLOL KABE
gyypadn anobéparoc, ektog amnod ta nedia productld kat stockQuantity, cupmAnpwvovtal Kal ta edia
mou adopolv to job TO omMolo mpayuoatonoinoe tnv aAlayn kot ta flags yia to OTL auth £xel
tpomnornolnBel al\a Sev £xel akopa katavaAwbel amno 1o ATG.

e TEAOC, HETA TNV Caywyn OAwvV Twv SeSOUEVWV KOl TNV €l00ywyrn TOUC otn véa Pdon, To apxeio
petadépetal os éva pdakeho emefepyacpévwy apxeiwv oto file system wote va unapyet otoptko. O

dakelog autog kabopiletal otov configuration mivaka mou mpoavadEpOnke.

3.2.2 AéAta

Metd tVv oAokAnpwaon Tou apxlkoU import, n véa BAaon Ba TPEMEL VO EVNUEPWVETAL KABNUEPLVA HE TIC
oA\ayEC TIOU £loAXBnoav amod TOUC TOPOXOUG TIEPLEXOUEVOU OTnV TOAWd Bdon Kat adopolv TIg
OUYKEKPLUEVEG ovtoTNTeG. H axkpPig wpa tng €vapéng tng dwadikaociag autrg, Oa eival otabepn

KOONUEPLVA, KoL 0pLIOEVN TIPOYPOUMOTLOTIKA HECW schedulers.

Ta Brpata mou meplypadnkav otnv ponyoUuevn evotnta, Ba akoAouBouvtatl kat edw, pe Tn dtadopd OTL
Ba SlaBalovral povo véeg yla tnv Baon eyypadeg N 6oeg eyypadég umrnpxav aAAd tpomomnolnenkav. To
TOLEG eyypadEC elval aUTEG Tou TpomomnoliOnkay, kabopiletal yla kaBe ovtotnTa o€ pla timestamp otiAn
™G MaALdg Baong. MNa va yvwpilel n edappoyn pog HEXPL Ttola Nuepounvia €tpege to mponyoLevo job Ba
UTapXEL BonBnTikdg Tivakog ou Ba kpatd yia k&b Batch job instance kat kdBs ovtotnTA TV NUEPOUNVIA
amd Tnv omola £ekivnos Kal TNV nUepounvia otnv onoia otapdtnos (ue Baon autr tn otnAn). Av éva job
olokAnpwBel smtuywe KoL yla ta mpoidvta (mapadsiypatog xapwv) kabopilost mwe SLABace To XPOVIKO
Slaotnua A €wcg B, to emopevo job Ba cuveyxiosl amod to B péxpt to péyloto Stabéatpo timestamp tnv otypun
miou Oa €ekvroel va exteleital. Av avtiBeto amotU)eL, To eMOUEVO job yla va SltaBAoel TG eyypadég mou To
nponyoupevo dev punopeos, Ba ekivioel kot autd and to A péxpL To péyloto Slabéoipo timestamp tnv

OTLyur Tou Ba Eeklvrioet va ekteAeital.

KaBe ovtotnta udiotatal katd to otddlo tng emefepyaociag ta validity checks mou meplypddnkav
napanavw. H povn Sltadopd €xeL va KAVEL LLE TO inventory Omou yla kaBe eyypadr mou Stapfaloupe anod To
OpXelO EAEYXOUE EAQV UTIAPXEL LA TTOVOUOLOTUTIN yypadn otn BAon, Kot av val, Tn GIATPAPOUUE ULag Kot
Sev €xeL vonua va emnaveyypadel, olte va evnuepwbel, epooov Sev €xel petaPAnbel to amdBepa tou

OUYKEKPLLEVOU TIPOTOVTOC.
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3.2.3 Evnpuépwon twv Ataxelpotwy 2 Mepintwon Anotuyiag

OL U0 POEC EpyacLWV TIOU QVOMEVETOL Va eKTEAEL N edappoyn (apxikd import kat 6éAta aAlaywv), Ba
gfayouv, enefepyalovral Kal EMAVELOAYOUV SeS0UEVA O HEYAAEG TTOOOTNTEG, XWPLOUEVA O SEOULOEC, Kal,
OTwG OAeC ol Batch epyaocieg, Ba Tpéxouv oTO MAPACKAVLO, XWPLE TapEUPacn Tou XproTn TOU CUCTHUATOC.
Elval kplowpo, pag kot WAAQUE ylo enegepyacia peyd@Aou oykou Sedopévwyv mou mboavwg Xpelaletal va
OAOKANPWOEL o€ TEPLOPLOUEVO XPOVLKO TTOPABUPO, VO EVNUEPWVOVTAL AUECA Ol SLOXELPLOTEG OE TIEPIMTWON
amotuxiag evog job, kaBwg autd to oevaplo amattel tn AQPN AUECWV evepyelwv yla S1opBwon Twv

odaApdtwy Kal mbavwg emavekkivnon tng Stadikaoiog.

Mo To OKOTMO QUTO, Xpeldletal va uAomolnBel aUTOMOTOG HNXOVIOUOG armootoAng email otoug xpnoteg-
SalaelploTEC TNG PapUOYAG UE TA OTOLXELD TOU job TTOU QTETUXE, AUEOWS MOALG TO job amotuyel. H Alota

TWV gyyeypaupévwy email, Ba pmopel va evnuepwOEL UE TIPOYPAUUATLOTLKO TPOTIO.

3.2.4 Web Interface

INUAVTIKO TUNUa tng edappoyns Ba amoteAel n uhomoinon SLASIKTUAKAG ypadikng dlemadng xpnotn,
amoTteAOUHEVNG amd OeAISEG eVNUEPWONG TWV XPNOTWV OXETLKA HE TNV EKTEAECN TwV jobs. OL xprioteg Ba
UTTOPOUV VO EVNLEPWVOVTOL |E OTITLKOTIOLNUEVO TPOTIO, PECW web interface yla To MANBOG Twv eKTEAECEWV
KABe job, TG Aemrtouépeleq TNG €KTEAEONC TOU KABWC Kal ylo To exit status tou (emituxnuévo N

OITOTUXNMEVO).

ITNV Kevtplkn ogliba, Ba umtdpxel n Alota dAwv Twv jobs, OMwe autd éxouv kataypadei otn Bacn. Anod ekel
o xpnotng Ba pmopset va petoPei otn oehida evog ouykekpluévou job instance, dmou Ba PAEnel Tn Alota pe
OAec Tig ekteléoelg (Job Executions) Tou cuykekpluévou instance, Kal GUOLKO AEMTOUEPELEG yla TNV KABE
ekTéNEON (TO exit status, TOUG XPOVOUG eKKIVNONG, TEPUATIOUOU K.a.). @a propel emiong va BAEmeL T Alota
TWV MOPOAUETPWY TNG KABE ekTéAeonC. MNa Adyoug KaAUTepNG emomnteiag, Ba mapéxetal Eexwploth oeAida e

CUYKEVTPWTLKN ALOTO TWV AMOTUXNUEVWY jobs.

ErmumAéov, Eexwplotd view Ba mapéxetol Kol yla to BApata evog job, wote va sl o xpnotng av
olokAnpwOnkav OAa pe emituxia, KaBwG emiong Kal CUYKEVIPWTLKEC TANpodopieg yia BAuo: mooeg
Slapaotnkav and tn Baon r to apxeio, moosg piAtpapiotnkav Katd tnv enefepyacia, mOCEC eypddnoav otn
véa Baon kabwg kot mooeg Eywvav skip ard to framework kat os moilo otddio (read, process and write skip
counts). Oa mapouaotaletal eniong To MANBoC Twv eyypadwv mou €ywvav rollback Adyw kamolou exception
otnv enefepyaoia N tnv eyypadrn. Etol o Slaxelplotng tng edapuoyng Ba €xel mMARPN €Kova TG OANG

Stadkaotiog.

95



Mia onuavtikotatn Aswtoupyia tou ypadikol meplBarovtog eival n mopoxn OToug XPNOTEC, TNG
Suvatdtntag va ekkivouv ot (Slot karmolo job. Mo cuykekplpéva, Tatwvtag éva link otnv apxtki ceAida, o
Xpnotng Ba pmopel vo Swaoel TNV evtoAn AUECNG EKKIVNONG KATIOLOU job, pe Tapapétpouc mou o iSlog Ba
KaBopilel. AuTo elval Wolaitepa XPHOLUO OE TIEPUTTWOELG AMOTUXNMEVWY job, kaBwg og autr TNV Tepintwon
xpelaletal mopepPaocn and xpnotn yla va AndBet anddaon yla tnv Tuxn tou job. Elval emiong xpnotuo os
TIEPUTTWOELG TIOU YLO. EUTIOPLKOUE Adyoug amodaaciletal OtL To import 1 To §EATa TwV aAlaywv KATOLAG
OVTOTNTOC TIPETEL VA EKTEAECTEL QUECA N HE TPOTEPALOTNTA. AuvaToTnTa Yyl KKivnon Twv jobs dev Ba
£€xouv OAoL oL Xpnotec. Oa vlomolnbel pnxaviopodg security wote povo authorized yprioteg pe kamolo
OUYKEKPLUEVO pOAO (m.x. ROLE_ADMIN) va pmopoUVv va TG EKKLvoUv. XpAoTeG kot poAol Ba pmopouv va

TpooteBoUV E TIPOYPAUUATIOTIKO TPOTIO.

T€Aog, péow Ttou ypadikoL TeptBAAAovTOC, Ba TPETEL O XPROTNG VA UIOPEL KATA BOUANGCN VA EVEPYOTIOLEL I
VO OTTEVEPYOTIOLEL TNV EKTEAECN TWV XPOVOTIPOYPUUUATIOUEVWY Epyaciwy. AuTo elval dlaitepa XprioLuo
OTNV MEPLMTWON TIOU EKTEAOUVTOL EPYACLEC CUVTAPNONG TOU CUCTHUOTOG KATA TN SLAPKELA TwV Omolwv eV

B£hou e va €xoupe dpaatnplotnta otn Baon dedopévwy Aoyw Twv Spring Batch jobs.
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KEDANAIO 4
2xediaon Tng Epappoyng

4.1 ApXLTEKTOVLKN ZXebiaon

MNapdAAnAa pe to Spring Batch, kal pe de6opévo Tou OTL, Onw neplypddnke oto Kedpdlalo 3, mépa anod tnv
ektéAeon batch epyaciwv amatteital kat n vmapén evog graphical user interface mou Ba evnuepwvel To
XPNoTN yla Ta 6o ekteAoUvTal i £Xouv eKTEAEOTEL, N epappoyr) Tou UAOTIOLNBNKE €KAVE EKTEVI XPron Kot
Tou Spring Framework. To Spring Framework amote)sital anod évav container Baclopévo oto Inversion of
Control (loC) i katd dMoucg Dependency Injection. MpOKeLTAL yla (LA TEXVLKI OTOU UTIOSELKVUEL O éva
KOUUATL edapuoyng ota AAAQ KOUUATLO UTTOPEL va Xxpnotpormolel. MNa OAsg Tig edbapoyEG TTou xTilovtol e
To Spring, o container amoteAel tnv KopSLE TOU OCUCTAUOTOG Kol OAa ta Java Bean mou mepléxel
OpXLKOTIOLOUVTAL, TIOPAUETPOTOLOUVTAL KAl oUVapUoAoyouvtal amo tov container. To framework eivat
MPoidV NG eTaLpiog Springsource kot amoteleital and pia mAnBwpa sub-projects’’ mou avamtiooovrtat
Slapkwg e€eAiooovtag Tn AELTOUPYIKOTNTA TOU Kol auéAavovtag To Nén tepAotio Pepidio tng mitag mou mMAéov

KOTEXEL OTO XWpPO Twv Java EE edpappoywv.

Mo va oXNUOTOTOL|COUE TNV YEVIKI OPXLTEKTOVIKI) TOU GUOTHHOTOC UMOPOULE VO avOTPEEOUE OTO oYU
Tou akoAouBel (Xxnua 4.1). H epappoyn, av abrnooupe mpoowpLvd ekTOg To Spring Batch, xwpiletal o tpia
enineda (layers): To Data Access Layer (DAO) mou Bpioketal oto xapunAotepo emninedo kat avalappavet tnv
ETUKOWVWVIA HE TIG TINYEC Sebopévwy (yia epag Baoelg dedopévwy kat flat files), to Service Layer to omoio
TiepLéXel OAn tnv business Aoywki tng edapupoync kal to Presentation Layer mou avoAaupdvel tnv

SLooUvdeon Tou XPROTH UE TA TIO KATW £Timeda.

210 Data Access Layer, yla TNV emkolvwvia Pe TG Baoelg dedopévwy €yve xprion tou Spring JDBC Template.
To template autd amAouotevel tnv Xpnon JDBC kAnoewv kat BonBa otnv amoduyrn ouvnOLopEVWY
odaAudtwy mou adopolv otn Slaxeiplon twv cuvdiéoewyv, Twv prepared statements KTA. Méow xpnong
napexOuevwy interfaces o xpRotng EMLKEVIPWVETAL oTn Aoylk TG edappoyng tou adrvovrag oAo to
umolouta oto template. To povo mou xpelaletal, onwg Oa avoluBel kal oto emopevo KedpdAato ival to
configuration tou template wote va kaBoplotel n mnynR Ue tnv omoia Oa cuvSlaAéystal kal to nwg Ba

yivetal auto (m.x. xprion connection pool).

27 Meploootepa yLa ta projects touv Spring Framework €8w: https://spring.io/projects
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Yto Service Layer Bploketal 6An n oucia tn¢ epappoyns. To emninedo autd avalappavel tn Slaxeiplon Twv
QLTNUATWY TIoU AapBAvel amod To xprotn HEow Tou Presentation Layer kal epooov xpelaletal mpoéofacn os

kamota tnyn 6edopévwy {nta tn BonBeta tou Data Access Layer.

g Application Tier
m
—
5 g Web Interface
= 8 {Spring MVC) l
b~ _
1<
§ Triggering System
— (i.e. Scheduler or HTTP Call)
= []
s ~ :
yc Spring Batch
|| 8 & E F K
n:;’.. E Service Interfaces ramewor
| =5
- =}
u = Job
= ™ ) i Step
e E cE Service Implementations - s
@ o oo +_k_+ £
L] O o E g
g g |—| Step Step +— E
. - = 0
== =]
R < z v g
a 8 7 Step
> 3
3 < DAO Interfaces
@ E | 2§ ] )
et E R
[ S| 93
< w0 DAD Implementations - Job Repository
8 5
- M
@ @ o
Input Database Output Database Flat Files

Ixnua 4.1 Artodin TNG YEVLKNAG OPXLTEKTOVLKAC TOU GUOTHATOC

210 Presentation Layer €ywe xprion tou Spring MVC, evog sub-project tou Spring, mou péow tng Model-View-
Controller apyltektovikng emitpénel tn Snuloupyia evéhiktwy loosely coupled web spoppoywv. To Model
elval ta domain avtikeipeva tg edpappoyng (ouvnBwg POJO avtikeipeva) Sltabéolpa os omolodnmote
eninedo ta xpetaletal (QUTO avamnapiotartal kot oto Zxnua 4.1), to View eivat umtevBuvo yla thv petadpaon

tou Model oe HTML 1} kamoto GAAo TpOmo avamapdotaong katavonto amo tov client kat o Controller gival
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QUTOC MoV Ttalilel TOV pOAO TOU EVOPXNOTPWTN LETATPEMOVIAC T ALTHATA TTou AapBdavovTtog amd To Xpnotn

oe Model mou teAikwg Ba oteilel yia epdavion oe kamoto View.

Mépa twv domain avtlkelpévwy, UTAPXOUV Kal AAAa cross-cutting concerns Onwg To transaction
management, To exception handling, To logging (n epappoyn Hag xpnotpornotei to Logback® tne Apache) kat
duolkd to Spring Security. Me to teAeutaio, To omolo amoteAel emiong éva sub-project tou Spring,
ETUTUYXAVETAL N EUNMOPLKN amaitnon ywa authentication kat authorization twv Xpnotwv tng edpapuoyng.
MNpoéoBacn otnv edappoyn Ba Sivetal poévo oe authenticated xprioteg kaL o podog toug Ba kabopilel Tig
EVEPYELEC TIOU UMOPOUV va EKTEAOUV Og auth. AvadEPBnKe Kal 0To TPONYoUUEVO KEDAALO N KPLOLOTEPN
oMo TIG EUOPLKEC OMALTHOELS: HEOW TOu web interface o yprotng Ba pmopel va €ekiva, otapatd n
enavekkivel Spring Batch jobs aAa povo edpdoov avrikel o€ KATIOLO POAO TIOU VO TOU TO ETUTPETEL (T.)X.

ROLE_ADMIN). MAnpodopieg yLa To mwe Urnopel va yivel auto Ba §o6ouv ota akdAouba.

‘Exovtog TNV yevikn amon, UmopoUpe Twpa yla va KAelooupe autr thv evotnta va SoUpe mwg cuvdéovtal
OAa autd pe to Spring Batch kat tig Adn yvwotég £vvoleg Twv Job, Job Launcher kal Job Repository mou
daivovtal oto IxAua 4.1. To Presentation Layer (dpa o xprjotng) péow evog Controller (otnv edoappoyn pag
JobsController) {nta amoé tov Job Launcher —mapadeiypatog xaplv— tnv ekkivnon Kamowou job. Auto tnv
Aoy Tou Xpelaletal va eKTeEAECEL TNV {NTA and to Service Layer (m.x. ywa T pebBodoug ekeiveg mou Ba
eAéyéouv To validity Twv dedopévwy mpwv autd otalouv otov Batch writer). To Job, aAAd kat to Job
Repository, epooov xpeldlovtal mpocBacn oto eninedo twv dedopévwy {ntave tn BorBesla tou Data Access

Layer.

AkoAouBwvTag TNV mapamdvw Aoy Katl xwpilovtog Ty edpoppoyn oe enineda pnopolpe va dlakpivou e
TIC AelToupyleg OAWV TWV EUTIAEKOUEVWVY KOL VA £XOUUE OOV OMOTEAEOUO Hla KaBapd ypapuévn Ko
gUKoAOTEpA Katavontr ulomoinon. Meploocdtepa dpwe yla 0Aa autd Ba 6008oUv oto emopevo kedaAalo

omou kal Ba Sivovtol ASTTTopEPELEG QUTNG TNC UAOTIOINONG.

4.2 AkoAouBiaka Siaypdappota

H kAnon tou Job Launcher mou pOAG meplypddnke UMOPEl va OMELKOVIOTEL KAl PE TO OKOAOUBLAKO
Slaypappa tou Ixnuotog 4.2. Xpnotng {ntd amo tov Job Launcher tnv ekkivnon plag spyaociag (m.x. Tou
Authors job oto omoio Ba avadepBole KoL oTN CUVEXELD) KAl AUTOC EeKLvd TNV eKTéAeon Tou. Me to Ttou

olokAnpwbOei to job, to exit status (emttuxég 1 0xL) emiotpedetal otov Job Launcher mou kataypddel oto

28 Meploootepa yia to Logback edw: https://logback.qos.ch/
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repository TiI¢ amapaitnteg mAnpodopieg kal emotpeédel (MBavweg, epocov n KAon eival cuyxpovn) To

status otov xpriotn.

Application
PP Jaob Launcher Authars Jab
Lser

i | i
i i i
! start| ) | !
. - i
i i
i i
i i
! execute| !
i -._L
i
i
i
i
i
i
i
i
i
i
i
i
i
i
| exit status
i .qg__ .......................... | |
i
! Job Execution
R Y DL LECEEEEE
|
i
i

|
Ixnua 4.2 ExktéAeon Spring Batch Job

To Authors Job avaAUetal nepattépw pe to akoAouBlakod didypappa tou Ixnuatog 4.3. Mpwto BAua Tng
Sladkaoiag eival n ektédeon tou Parameters Step: to job edpdoov dev lval To initial import xpelaletal va
yVwplilel ya tolo xpoviko didotnua Ba tpé€el. Eva tasklet (JobParametersTasklet) Stafalel tnv nuepopnvia
omd Kal £wg ylo TNV omolia £tpe€e To ponyoUHevo job kaBw¢ kal to status Tou wote va anodaciosl ylo
moto Siaotnua Oa TpE€el. Av TO mponyoUpEvVo job ATav emituxnuévo ouveXilel amd eKel Tou autd
otapatnoe, dtodopetikd Eekiva amod to dlo onueio. Av gival To initial import Ba tpé€et yla to oUvoAlo Twv

Authors.

Enopevo Pripa otn Stadikaoia eival to Initialize Step. Méow evog tasklet (JobInfoTasklet) ol nuepounvieg
anod kal €éwg mou Slafdotnkav oto mponyolUevo Bripa Kal TEBnkav oto job execution context mpémel va
KpatnBouv oe kamolov Bondntikd mivaka tng Pdaong dedopévwy wote va eival Slabeoipeg ota eMOpeva
executions. Ztov 6o mivaka cuvtnpeitatl mAnpodopla oXeTIKA e To status Tou job (oAokAnpwpévo f oxL)
WoTe va pmopel va mapBel n anddoaon yla TNV nuepounvia and tnv omoia Ba feklvnoel To emMopEvVo

execution.
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Ixnua 4.3 Authors Job

To akoAouBlokd Sidypappa tou Authors Step mou akohouBel Sivetal oto IxNuo 4.4. Edw €xoups va
Kavoupue pe pla mapoadootokn chunk-oriented Spring Batch epyaocia. O Authors Reader Siafadlel and tnv
InputDB Sedopéva OYETIKA e TOUG oUYYpadelS og SeOUISEC TV XIALWY, KaL TIG OTEAVEL pLa-pa otov Authors
Processor mou €xeL va ektehéoel ta validations mou avadépbnkav oto mponyolpevo keddAato. Ooeg
gyypadég Sev eival éykupeg PpAtpdpovtal, evw oL umoAoneg otéAvovtal otov Authors Writer (maAu oe

Seopidec) mou avahaupavel tnv eyypadn toug otnv OutputDB (INSERT r; UPDATE).

Teleutaio Bripa otn Stadikacia, apol oAokAnpwBel to Authors Step, eival to Finalize Step. ESw ekteAeital
Ko TtaAL to JobInfoTasklet pévo mou Twpa amAd evnUepPWVEL TO status Tou job wg oAokAnpwpévo (av KAmolo
odAaAua mopoucolaoTel ota mponyoUpeva Bripata Tto update auto Sev Ba ekteleotel MOTE Kal dpa TO
execution amd ta emoOpeva executions Oa BswpnBel w¢ amotuxnuévo) Kal YIVETOL UTIOAOYLOUOC TWV

gyypadwy mou Tpomomnolninkav ava oviotnTa v (6N OTATIOTIKWY OTOLXELWV.

H pon autn akoAlouBeital yia omolodnmote job Siafdalel and Baon SeSopévwv kot ypadel oe Pdaon
Sebopévwy. Apa kat to Products job mou Ba mapouciactel oto emodpevo kepdlalo sival akplpwg To ibto.
Movn Sladopd mwe oto otadlo tng enefepyaciag TMeEPLEXEL QAPKETA TIEPLOCOTEPN AOYLK WOTE va
gUmMAouTLOoTEl, OMWG avadépBnke, To Product pe mAnpodopieg mou adopolv TIG KOTNYOPLEG TOU, TOUG

ouyypadeig Tou KA.
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Authors Authors Authors Authors

Step Reader Pracessor Writer Input DB QuIPULDE
execute() i read) i i E i
™ g ! select ' o
L b oM o
tems ! 1
€ --------------------- i i i
laop J proc sssll itemy) T i i

writelitems )

insert/u |E:-: ate items

h 2

exit status

Ixnua 4.4 Authors Step

4.2.1 Inventory Job

Karmoleg tpomomnoloelg oTo akoAouBLaKko Slaypappa umapxouv ebocov IAGUE yla job mou Stafalel amno
apxelo kat ypadet oe Baon dedopévwy (m.x. to Inventory Job). Mpwv amnoé to Parameters Step, 6nwg daivetal
Kol oto XxAua 4.5, ekteheital to Configuration Step to omoio dtaBalel and tn Bacn PondONTKSG Ttivaka TG
Baong dedopévwy mMAnpodopieg oxeTIka pe To path oto omoio avapévetal va Bpebel to apxeio, tov TUTO
Tou, To pattern Tou ovopatog tou KTA. OL mAnpodopieg autég amobnkelbovtal oTo execution context Tou job
woTte va eival Slabéolueg amod Omolo enopevo Brua Tig xpetaletol. Emumpoobeta, mpv ohokAnpwOei to job
(ue tnVv extéleon tou Finalize Step) umdpyxel éva akopa Bripa (Move Processed Files Step) mou avalapavel
va petadEpel o £vav dMo dakeho tou file system to emeepyacpévo apxelo wote adevog va UTIAPYEL GOV
LOTOPLKO Kol apeTEPOU VO NV eMeEepYaOTEL €k VEOU OTav EgKIVOEL TO emOpevo job execution. I& auTtod TOV
TUTO TWV jobs, To Initialize Step vat pev ypdadel mAnpodopieg oxeTika Le ta apxela mouv Stafdotnkav alld,
eneldn 1A apxela pmopel va €pyovtal mavrta pe To (60 Ovopa, dev PacllOMOCTE O QUTEC WOTE va
anodaciloupe av éva apyxelo mou BpéBnke otov kaBoplopévo pakelo MPEMEL va enefepyaotel 1) oxL. Kabe
apxelo mou enefepydletal petadépetol oto PAKEAO HE T eMefepyacpéva apxeio kol autr eival pua

Tapadoxr o MPOG TO APOV KAAUTITEL TIANPWCE TLG EUTIOPLKEC ATOLTHOELG.

102



Finalize
Step

Move
Pracessed Files
Step

Inventary
Step

ze

Initiali
Step

xit status

Parameters
Step

EXETUE]

e

LN

u

xit status

X
e

ute()

an

Configuration
Step

EX

utel)

an

®
exit status

e

Invetary
Job

it status

e
e

¢5‘______________

exit status

.ﬁ_____.
loop
I

Ixnua 4.5 Inventory Job

103



104



KEDAAAIO 5
YAomoinon

5.1 NepBaArovta EktéAeong tng Ehappoyng

Onwg 0Aeg ol epapUoYEG TOU Poopi{ovTal yLa opaywyLkn xprnon, n ebapuoyrn Hog ival anapaitnto va
TIOPOLLLETPOTIOLE(TAL E TPOTIO WOTE VA UIopeL va yivel deploy os Stadopetikad neptBarlovta ektéleonc. Eva
neplBaAlov ektédeong TUTIKA TeplAapPAvel €vav | TMePLOOOTEPOUG web servers, kaBwg kal pia f
Tieploootepeg Paoelg Sedopévwy. Ta ouvnBéotepa xpnotpomnololpeva neptBarlovta sival to development,
OTO omolo ylvetal n avamntuén tng epapuoyng Kol To TOPAYWYLKO, TO omoio amotelel To TeALKO TeplBaAlov
xpnong. Avapeoa oto development Kal TO Tapaywylko, Umopel va umdpyouv kat dM\a meptpailovia
(staging, user acceptance testing kAmt), Opuwc otnv apovoa gpyacia n edapuoyn XpnoLUomnoLel povo ta Suo

npoavadepOevta.

KaBéva amnod ta meplBailovia £XEL 0TNV TIEPIMTWON HaG EEXWPLOTH MOPAPETPOTOLNGN yLa TG CUVOEDELG UE
TG Baoelg Tou Kat yla To server directory péoa oto omoio Ba ypadovrtal ta log files tng edapuoyng. O
TapapeTpol KABe meplBAAAovtog, evowpaTwvovtal otnv edpapuoyr katd to build tou WAR file pe ™

BonBela tou epyaleiov Maven.

5.1.1 To epyaleio Maven

To Maven armnotelel éva epyadeio autopatonoinong tng dtadikaciag tou build pag Java epappoyng. IXETIKA
pe to build, moapéxel dvo kUpleg sukoliec: meplypadel ta BARuatoa g Swadikaciog kol xelpiletal ta
dependencies tou project (koateBalet nAadn Suvoukd ta libraries mou amoteholv e€aptroelc tou). To
configuration tou Maven opiletal by default oto apxeio pom.xml mou mpéneL va Bploketal oto root
directory tou project. & auto, pmopoUpe yla apddslypa va {ntriooupe to download tng jstl BLBAL0OAKNG
otnv ékdoon 1.2 anod ta Maven repositories oto classpath tng edappoyng pog pe configuration oav kot autd
mou Sivetal otnv Listing 5.1.
<dependency>

<groupld>javax.servlet</groupld>

<artifactld>jstl</artifactid>

<version>1.2</version>
</dependency>
<dependency>

<groupld>org.springframework</groupld>
<artifactld>spring-context</artifactld>
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<version>S{spring-version}</version>
<exclusions>
<exclusion>
<groupld>commons-logging</groupld>
<artifactld>commons-logging</artifactid>
</exclusion>
</exclusions>
</dependency>
Listing 5.1 Maven dependencies

Onwc¢ ¢aivetal otnv (dla Listing, elval Suvatd va oplotouv kal exclusions yla TG e€apTroeLg mou UMopel e
TN oclpd Tou va dEpel kamolo dependency. 2ta mponyoleva opiloupe otL BEAoupe va £pBel oto classpath
n BLBAoBnkn spring-context tou Spring Framework, xwpig opwc tn BBAL0BAKN commons-logging (mou
KOVOVIKA armoteAel TuAua tng), kabwe epeic ywa logging Ba ypnowuomnotooupe to gpyaleio Logback tng

Apache (teplocotepa OTO EMOEVQA).

EmutAéov, péow tou Maven Yelpl{lOUOOTE TNV TOAPOUETPOTOINcn avad meplfallov mou avadEépdnke
napanavw. Na mapddelypa oto configuration mou akoAouBei, to dev meplfpalov opiletal wg TO
activeByDefault kol «kaBopiletal mwg ta parent configuration apyela mou Ppiokovtal oTo
/src/main/resources, pe xprion svog ¢iktpou Ba svnuepwvovtal Kotd to build pe tig TIHEC MOV Yy TO
nieptBalov untdpyouv oto /dev/configuration.properties apxeio. TomoBetwvtag SnAadr cs autd To apxEio
ooa properties StadEpouv yla o dev meptBarhov kal ekteAwvtag to build pe plo evtoAr cav tnv mvn clean
install -Pdev smtuyydvoupe tnv {ntolpevn mapapetponoinon. EvieAwg avaloya Snploupyesital kot to
production profile. Apkel va KaBoplooupe £va SlopopeTIkO properties opyxelo
(/prod/configuration.properties) kot va ekteAécoupe to build pe tnv mapapetpo -Pprod. Av n mapdpeTpog

napaindOei to WAR Ba XTioTel Ue TIG TIHEG Tou activeByDefault meptBaAiovtog.

<profile>
<id>dev</id>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<build>
<filters>
<filter>src/main/resources/profiles/dev/configuration.properties</filter>
</filters>
<resources>
<resource>
<directory>src/main/resources</directory>
<filtering>true</filtering>
</resource>
</resources>
</build>
</profile>
Listing 5.2 Configuration Maven profile
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To configuration.properties apyeio yla 1o dev neptBaAlov ivat auto mou ¢aivetal otnyv Listing 5.2. & autod
opilovtal To path oto omoio Ba ypadel ta logs n epapuoyr, KoL Ta otolyeia mou ypelalovral yla vo
ouvbeBoupe otig input kal output Baoelg dedopévwy. To configuration.properties TG mMopaywyng MEPLEXEL

npodavwg iSla properties (KAeOLA) pe SLOPOPETIKES TLUEC.

#Log Path
profile.log.path=/dev/apache-tomcat-7.0.69/logs/BooksAdmin

#MySql Database Properties

profile.batch.jdbc.driver=com.mysql.jdbc.Driver
profile.batch.jdbc.url=jdbc:mysql://127.0.0.1:3306/digibooks?autoReconnect=true&characterEncoding=UTF-
8&zeroDateTimeBehavior=convertToNull

profile.batch.jdbc.user=username

profile.batch.jdbc.password=password

#Oracle Database Properties
profile.batch.ojdbc.driver=oracle.jdbc.OracleDriver
profile.batch.ojdbc.dataSourceName=DS
profile.batch.ojdbc.url=
profile.batch.ojdbc.user=username
profile.batch.ojdbc.password=password
Listing 5.3 configuration.properties Tou dev neptBaAAovtog

Ta parent configuration apyela (oto mapddelypd pog povo €va, to configuration.properties) opifouv ta
properties mou to mapayopsvo WAR Ba xpnolpomolel, povo mou avti yla Tipég €xouv placeholders mou
avadépovtal ota kAeldla twv child configuration apyeia. To va avtkatactabolv ta placeholders pe Tig

TIPOYHOTIKEG TLHEC YLa TO TtepLBAAAov eival KATL Tou to avaAapPavel To Maven katd Tto build pe tov tpomo

TIoU 6N mepLypadnke.

#Log Path
log.path=${profile.log.path}

#MySql Database Properties
batch.jdbc.driver=${profile.batch.jdbc.driver}
batch.jdbc.url=${profile.batch.jdbc.url}
batch.jdbc.user=${profile.batch.jdbc.user}
batch.jdbc.password=${profile.batch.jdbc.password}

#Oracle Database Properties
batch.ojdbc.driver=${profile.batch.ojdbc.driver}
batch.ojdbc.dataSourceName=S${profile.batch.ojdbc.dataSourceName}
batch.ojdbc.url=S{profile.batch.ojdbc.url}
batch.ojdbc.user=${profile.batch.ojdbc.user}
batch.ojdbc.password=S${profile.batch.ojdbc.password}

Listing 5.4 Foviko configuration.properties apyeio

TéAog, To Maven eival xtilopévo pe pa plug-in based apXLTEKTOVIKY, KATL TTOU EMLTPETEL VO ETTEKTOBOUV oL
KUPLEC AelTOUPYiEG TOU HéOw TNG xpriong plug-ins. Epeic xpnolponololpe to compiler plug-in yia to compile

™¢ edappoyng, to surefire plug-in yla mapaywyr oTOTIOTIKWY OXETIKA He Ta JUnit tests, kaBwg kal to
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Liquibase® plug-in yia tn Snpoupyia KoL TV evnuépwon tng output database pe aAlayég mou mBavaeg

yivovtal katd to development f mpokUTITouv w¢ change requests.

To Liquibase plug-in opiletat oto pom.xml pe tov TPOMO Mou mapouoldletat otnv Listing 5.5. To
configuration file Tou opiletal nwg Bpiloketal otov /target/classes/liquibase/ ddkeho kal meplEXeL properties
(r.x. URL, username, password tn¢ Baong) mouv péow placeholders omwg neplypddnke ota mponyoupeva
yivovtal generate katd to build Tou ekdotote neplBaliovtog. Me Se6opévo To OTL To gpyaleio emikovwvel
ME pa Baon Sedopévwy, TpENEL va oplotel w¢ dependency Tou plug-in kal o driver mou Ba xpnotponolnBet
yla tn ouvdeon pe autn (ya epag o ojdbeb tng Oracle). Kamoleg emimAéov mAnpodopLeg yLo TO GUYKEKPLUEVO
epyaleio Sivovtal ev cuvtopla 0TNV UTTOEVOTNTA TTOU atKOAOUBEL.
<plugin>
<groupld>org.liquibase</groupld>
<artifactld>liquibase-maven-plugin</artifactid>
<version>3.3.2</version>
<configuration>
<propertyFile>/target/classes/liquibase/liquibase.properties</propertyFile>
<propertyFileWillOverride>true</propertyFileWillOverride>
<promptOnNonLocalDatabase>false</promptOnNonLocalDatabase>
</configuration>
<dependencies>
<dependency>
<groupld>com.oracle</groupld>
<artifactld>ojdbc6</artifactld>
<version>S{oracle-version}</version>
</dependency>
</dependencies>
</plugin>
Listing 5.5 Configuration tou Liquibase plug-in

5.1.2 To epyaleio Liquibase

To Liquibase ival plo database-independent BiBAL0BRAKN avolytol Kwdika, n omoia XpnoLUOTOLELTAL YLa TV
kataypadn, dlaxeipion kot edpappoyr) aAlaywv oto oxfnua Kot ta Sedopéva plag Baong Sedopévwy. To
peyaAUTEPO TIAEOVEKTAUATO TN XPAONG TOL, gival n eUKoAn kataypodr omotacdnmote aAAoync cupPalvel
os pla Baon dedopévwy, mpayua laitepa xpriolpo os cuyxpova software projects peydAng kAipoakag émou

mtoAAol developers Soulelouv Tautdypova Kal mbovoTata o€ MEPLOCOTEPO TOU eVOG branches.

'OAeg oL aAlayeg mou adopolv T Pdaon amoBnkevovtal oe XML apxela mou kalouvtal changelog files, pe
v KaBe pla va mpoodlopiletal povadikd amd évav cuvduacpod id kat author (6vopa tou developer mou
gypade TNV  aMhayn). To Liquibase oautopata Snuloupyel otn Paon OSU0 TvVaKEG TOUG

DATABASECHANGELOG kot DATABASECHANGELOGLOCK tnv mpwtn ¢opd mou Ba ekteheotel. H Alota pe

29 Meploocotepa yia to liquibase edw: http://www.liquibase.org/
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OAe¢ TG aAMlayég mou Slevepyouvtal, amoBnKeEUOVTOL OTOV TPWTIO TIVOKA KOL TO €EPYOAEio Tov
oupBoulevetal kabBe popd mou TPOKELTAL va KAvel update wote va kaBopioel moleg aAAayEg €xouv ndN
epappootel kat moleg OxL. MNa va anogpeuxbel n mMeplMmTwon MEPLOCOTEPOL TOU £VOC clients va mpoomabricouv
va eKteAéocouv Tautoxpova ta iSta changelogs, xpnolpomoleitalt o &eltepog Tivakag otov omolo
amoBnkeveTal pla eyypadn KAsWbwuatog pe to mou n Stadikacio ekivad, kat Slaypddetal (to KAsibwpa

e\euBepwveTal) LE TO TTOU OUTH OAOKANPWOEL.

MNa Adyoug KaAUTEPNC EMOMTELOC, TPOTIUATAL va ypadovTtal o Eexwplotda changelog apxeia ol aAAayég mou
adopouv dedopéva (dml), and avtég mou adopolv To axnua tng Baong (ddl). Epeic xpnolpomnotnoaue éva
apxeio changelog-ddl.xml yiwa ti¢ aAAayég oto oxnua, kat €éva changelog-dml.xml yiwa tig aAAayEg mou
adopouv ta Sedopéva. Ta dUo autd apyeia evowpatwvovtal oe éva parent changelog, to changelog-
master.xml (BA. Listing 5.6). EkteAwvtag thv evioAn liquibase update, to Liquibase StaBalel tig oaAAayEg
Eekwvwvtag amnod to changelog-master.xml kal otn cuvéxela cupBoulevetal Toug SUO TIIVOKEG TOU WOTE Vol
BpelL koL va ekteAéosl 00eC amd QUTEG eival véeg. Na vo ektedeotel OMOLAOATIOTE EVEPYELX TIPETEL VA
LKOVOTIOLOUVTAL HLa OELpd armd mpoamaltioslg (<preconditions/>). ESw yla mapddelypa opilovpe mwg n
Baon otnv omola to epyaleio Oa ypadel mpénel va eival oracle.

<databaseChangeLog xmins="http://www.liquibase.org/xml/ns/dbchangelog"

xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://www.liquibase.org/xml/ns/dbchangelog
http://www.liquibase.org/xml/ns/dbchangelog/dbchangelog-3.1.xsd">

<preConditions>
<dbms type="oracle" />
</preConditions>
<I-- Included Files -->
<include file="src/main/resources/liquibase/changelog-ddl.xml" />
<include file="src/main/resources/liquibase/changelog-dml.xml" />
</databaseChangelLog>

Listing 5.6 To apxeio changelog-master.xml

OL mpo¢ ektéleon SQL evioAég, omwg dalvetal Kal ot okOAouBeg Listings, pmopouv eite va
svowpatwvovtal ansuBeiag oto changeset (<sql/> block), site va napgxovtal oe Eexwplotd apyeio .sql
€VTOC¢ Ttou classpath, pe to changeset va mep\appavel to path mpog to apxeio (<sqlFile/> block). Ta mAnpn
.sgl apyeia mou ekteAéotnkav otnv output database, mapaBtovral oto Mapdptnua. Afilel va avadepbel
nwcg to Liquibase mapéxel kat tnv duvardtnta cuvtagng Twv embupntwy aAhaywv Pe xprion XML i JSON
oUVTaENG WOTE va PNV 8€vetal n ulomoinon og KAMolo cuykekpluévo DBMS. Autr n duvatdtnta, av Kot
ToAU evéladépouoa, dev xpnaotpomnolndnke oto mAaiola tng mapovoag epyaciog.

<changeSet author="eskiada" id="ddI-12">

<comment>ADD COLUMNS TO CB_PRODUCT</comment>

<sql>
ALTER TABLE CB_PRODUCT ADD ("MANUFACTURERS" VARCHAR2(255 CHAR) DEFAULT NULL);

109



ALTER TABLE CB_PRODUCT ADD ("CATEGORIES" CLOB DEFAULT NULL);
ALTER TABLE CB_PRODUCT ADD ("SUBJECTS" VARCHAR2(255 CHAR) DEFAULT NULL);
ALTER TABLE CB_PRODUCT ADD ("COVERS" VARCHAR2(255 CHAR) DEFAULT NULL);
ALTER TABLE CB_PRODUCT ADD ("BOOK_AGES" VARCHAR2(255 CHAR) DEFAULT NULL);
</sql>
</changeSet>
Listing 5.7 Mapadelypa changeset pe xprion tou <sql/> block

<changeSet author="eskiada" id="ddI-1">
<comment>CREATE SPRING BATCH TABLES</comment>
<sqlFile path="/src/main/resources/liquibase/oracle/spring_batch.sql" />
</changeSet>
Listing 5.8 Mapadelypa changeset ue xprion tou <sqlFile/> block

5.1.3 To epyaleio Logback

Ye OAa to oUyxpova software projects, To logging, n koataypadn SnAadr UNVUUATWY KATA Tn SLdpKeLa
ekTéAEONC TOU KwOIKa, Bewpeitol amapaitntn TeXVIKA yla Thv KaBodnynon Twv TMPOoypaUOTIOTWY OTh
Sadikaola amaocdpalpdatwong (debugging) tou kwdika. Ta pnvopata (logs) ypadovrial oe £va N
TiepLooOTEPA apyeia Kal uTtoSeLlkvUouv AGBN Kol exceptions 0Tov KWSLKA KATA TNV EKTEAECT TNG EPAPUOYNG.
Mo To OKOTO aUTO £Uel Xpnolpomolnoopue To gpyadeio Logback, to omolo eival éva amod to euputepa

Xpnotpomnoloupeva epyadeia logging yia Java projects, kat anoteAel S1adoxo tou maciyvwotou Logdj.

To Logback kaBopilel 5 lepapyka enineda coPapodtntag tou log (TRACE, DEBUG, INFO, WARN, ERROR), kat
KaBe Log opiletal va avnkel oe éva kaboplopévo enimedo. Ito configuration tou (apxeio logback.xml)
oploape 6tL Ba ypadovtal otnv £€odo ta log mou avrkouv oto eninedo DEBUG kal 6o gival Llepap)Lka

avwtepa tou (dev Ba ypadovrtal dnAadn ta TRACE logs).

Ta onpeia (¢€odol) mou ypadovral ta logs SnAwvovtal wg appenders (BA. kat tnv Listing 5.9). Ta gudg
appenders ivat n CONSOLE (standard output) kot éva FILE, To path tou omoiou kaBopiletal katd to build
oavaloya pe to profile mou xpnowomnoleital. Ma va pnv dnuoupyouvtal moAl peydAa apyeia, opiloupe otL
HOALC €va logging apxeio ¢ptdoel oe péyebog ta 50MB, Ba yivetal rolled, kat ta logs Ba ypddovral os véo
opxelo. O péylotog aplOpog apyxeiwv mou yia Adyoug LotoplkoU Ba kpatiovtal sival 5. To moAwdtepa
autopata Siaypadovrtat. TéAog, ue tov encoder [%d{ISO8601}] %5p [%c{0}]: %m%n kabopiloupe TO
$OpUAT TOU PUNVULATOC OTO apxeio, WoTe av yla Tapddelypo o KWSIKAG pog otnv kKhaon ProductsDaolmpl

XPNOLUOTIOLNOEL Ll KA ON GOV TNV:

logger.debug("Inserting/Updating Product With ID = {}.", product.getld());

TO HAvupa Tou Ba kataypadetal ota logs va sival to akoAoubo:
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[2017-02-02 13:19:18,332] DEBUG [ProductsDaolmpl]: Inserting/Updating Product With ID = 7704404.

<?xml version="1.0" encoding="UTF-8"?>

<configuration>
<contextName>booksAdmin</contextName>
<property resource="configuration.properties"/>

<l-- Console Appender -->
<appender name="CONSOLE" class="ch.qos.logback.core.ConsoleAppender">
<target>System.out</target>
<encoder>
<pattern>[%d{ISO8601}] %5p [%c{0}]: %6m%n</pattern>
</encoder>
</appender>
<!I-- File Appender -->
<appender name="FILE" class="ch.qos.logback.core.rolling.RollingFileAppender">
<file>${log.path}/BooksAdmin.log</file>
<!I-- File Size Rolling Policy-->
<rollingPolicy class="ch.qos.logback.core.rolling.FixedWindowRollingPolicy" >
<fileNamePattern>S{log.path}/BooksAdmin.log.%i</fileNamePattern>
<minindex>1</minindex>
<maxindex>5</maxIndex>
</rollingPolicy>
<triggeringPolicy class="ch.qos.logback.core.rolling.SizeBasedTriggeringPolicy">
<maxFileSize>50MB</maxFileSize>
</triggeringPolicy>
<encoder>
<pattern>[%d{ISO8601}] %5p [%c{0}]: %m%n</pattern>
</encoder>
</appender>
<l-- Loggers -->
<logger name="gr.booksAdmin" level="DEBUG" />
<root level="INFO">
<appender-ref ref="CONSOLE" />
<appender-ref ref="FILE" />
</root>
</configuration>
Listing 5.9 To logback.xml apxeio

5.1.4 Web Server, JDK kat NeptBdAov avantuéng kwdika

Mo to deploy tou mapayopevou and to Maven WAR tn¢ ebappoync, Ba xpnolpomnotjcouvpe tov Apache
Tomcat®® otnv ékSoon 7.0.69, TOvV OMOI0 EYKATACTACAME TOTIKA WG HéPOC Tou dev mepBaAlovtog. Mo To
prod meptBallov, Ba eykatactabel n iSla €kdoon tou Apache Tomcat oTa MOPAYWYLIKA UNXOVALATA TNG

gtalpiag.

* Meploodrepa yia tov Apache Tomcat e6w: http://tomcat.apache.org/
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Mo tnVv ektéAeon TG epappoyng xpnowomnolndnke to meptpaiiov Java SDK 1.7, evw yLa TV avamtuén tou
kWS To evomotnpévo meptBdAlov avdmtuing kwdwka (IDE) Intelli) IDEA®! tng Jetbrains, otnv €kSoon

14.0.3.

5.2 MNapapetponoinon tou project

H mapapetponoinon tou tpoénou deployment tou project otov server, kaBwg Kat 6Awv Twv modules Tng
ebappoyng (Spring Batch infrastructure, Spring MVC, Spring Security, twv JDBC templates mou 6a

erutpéPouv Tn ocuvdeon pe Tig Baoelg dedopévwy KAT.), yivetal péow XML configuration.

5.2.1 web.xml

To apyeio web.xml amotelel To Keviplkd apxelo plag web sdapuoyng. Ekel divovtat ol odnyieg yia tov
Tpomo mou auth Ba yivetal deploy otov web server. Itnv mepintwon xprnong evog web framework 6mwg to
Spring, oto web.xml mpoodlopiletal to mapping twv URL Stapéoou tou Dispatcher Servlet o omolog eivat
umevuBuvog yla tnv dpopoAdynon OAwv twv HTTP awticewv mou AapPBdvel o server mpog TG KATAANAEG

pneBodoug xelpLopoU. To configuration Tou Dispatcher Servlet éxeL wg €€AG:

<servlet>
<servlet-name>mvc-dispatcher</servlet-name>
<servlet-class>org.springframework.web.servlet.DispatcherServlet</servlet-class>
<init-param>
<param-name>contextConfigLocation</param-name>
<param-value>/WEB-INF/spring/dispatcher-context.xml</param-value>
</init-param>
<load-on-startup>1</load-on-startup>
</servlet>
<servlet-mapping>
<servlet-name>mvc-dispatcher</servlet-name>
<url-pattern>/</url-pattern>
</servlet-mapping>
Listing 5.10 Configuration tou Spring Dispatcher Servlet

Eneldn xpnowomnolole Spring Security yla authentication kat authorization tng mpooBaocng Twv xpnoTwv
otn ypadukn Siemadn xpnotn, os kabe sloepxopevo HTTP request mopepfaAiovtal to ¢pidtpa tou Spring
Security (DelegatingFilterProxy) wote va Tautormoleital o XpAotng mou alttsitat tnv mpoPoAi tng Kabe

oelibag ) resource. Ta ¢pidtpa autd, kaOwc mapepBarliovrol OAwv twv HTTP kARoswv, opilovtal emiong oto

web.xml pe tov tpomo nou daivetal otnv akoAouBOn Listing.

31 MAnpodopieg yia to Intelli) IDEA e6w: https://www.jetbrains.com/idea/
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<filter>
<filter-name>springSecurityFilterChain</filter-name>
<filter-class>org.springframework.web.filter.DelegatingFilterProxy</filter-class>
</filter>
<filter-mapping>
<filter-name>springSecurityFilterChain</filter-name>
<url-pattern>/*</url-pattern>
</filter-mapping>
Listing 5.11 Configuration tou DelegatingFilterProxy

TéMog, oto 6o apyelo dSnAwvovtal 6Aa ta parent configuration apyela mou xpnolpomololvtal amno Ta

modules tTn¢ ebappoyng, WOTE va UMopoUV va Yivouv oL KATAAANAEC aPXLKOTIOLNOELS KATA TNV KKivnon TNG.

O tpomog yla va SnAwbouv eival o akoAouBog:

<context-param>
<param-name>contextConfigLocation</param-name>
<param-value>
/WEB-INF/spring/application-context.xml
/WEB-INF/spring/jobs-context.xml
/WEB-INF/spring/tasks-context.xml
/WEB-INF/spring/security-context.xml
</param-value>
</context-param>
Listing 5.12 AnAwon twv configuration apyeiwv tng epappoyng
Mnbevog e€alpoupévou, OA T TAPANAVW Opxela €xouv olaitepo evdladépov Kal yla autd

napoucLalovral avaAUTIKA otn cuvéxela pall pe ta avtiotolya modules 6mou auto kplvetal avaykaio.

5.2.2 application-context.xml

To application-context.xml amoteAel To kevtpkod configuration file oe eninedo application. e autd to apxeio
opiloupe To root package, wote, KATA TNV €KKivnon TG ebapuoyng, va avixveloel o Spring Context Loader
Listener ti¢ annotated kAdoelg (@Component, @Repository, @Service, @Controller k.a.), KaL va TLC
apxLKoTioloel w¢ beans otov Spring Container. And Tto scanning efalpoUlpe TIg KAdoelg Twv Controllers,
kaBwg to framework amattel autég va dnAwvovtal pog scanning oto configuration apyeio Tou Spring MVC

module, To omoio sival to dispatcher-context.xml katl Oa TapoucLACTEL TTAPAKATW.

<l-- Register All Annotations Except @ Controller -->
<context:component-scan base-package="gr.booksAdmin">

<context:exclude-filter expression="org.springframework.stereotype.Controller" type="annotation"/>
</context:component-scan>

ITn ouvéxela dnAwvovtal data sources yla TIG input Kol output databases kat cuvdéovtal pe Ta avtiotolya
Jdbc Templates, Ta omnolia eival interfaces tou Spring framework unetBuva yla Tnv vAomoinon cuvdeong e

Ml oxeolakn Baocn SeSouévwy, Kal TNV EKTEAEON EPWTNUATWY Slo HECOU AUTNG TNG ouvOEoNC XWPLG va
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Xpelaletal o xprotng va acxoAeital pe tov boilerplate kwdika MOV CUVAVTATAL KATA KOPOV OE TAAALOTEPES

epapUOYEG Kal £XEL VAL KAVEL LIE TO AVOLYHO KOl TO KAE(OLO connections Kot Aoumwv resources.

<l-- MySQL Database To Read From -->
<bean id="inputDataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">

<property name="driverClassName" value="${batch.jdbc.driver}" />

<property name="url" value="${batch.jdbc.url}" />

<property name="username" value="${batch.jdbc.user}" />

<property name="password" value="${batch.jdbc.password}" />
</bean>

<!--Oracle Database To Write To -->

<bean id="outputDataSource" class="oracle.jdbc.pool.OracleDataSource">

<property name="dataSourceName" value="${batch.ojdbc.dataSourceName}" />

<property name="URL" value="${batch.ojdbc.url}"/>

<property name="user" value="${batch.ojdbc.user}"/>

<property name="password" value="${batch.ojdbc.password}"/>
</bean>
<!--JDBC Templates-->
<bean id="inputldbcTemplate"
class="org.springframework.jdbc.core.namedparam.NamedParameterJdbcTemplate" >

<constructor-arg ref="inputDataSource"/>
</bean>
<bean id="outputldbcTemplate"
class="org.springframework.jdbc.core.namedparam.NamedParameterJdbcTemplate" >

<constructor-arg ref="outputDataSource"/>
</bean>

Listing 5.13 Configuration yia ta data sources kat ta Jodc Templates

Onwc daivetol mapandvw, oL TLEG yLa Ta properties Twv data sources Aappavovtat and placeholders kotd
to build Tou project, adol omweg e€nynoape oL BAcelg mou xpnotpomnotovuvtal sival profile-specific, kot dapa
to configuration tng Listing 5.13 mpénel va gival oe Béon va AapBdvel SLadpopeTkEG TIUEC yia Ta dev Kat

prod mepLBaiiovra.

2to KedpdAato 2, avadépape 6tL to Spring Batch Framework, xpelaletal éva transaction manager, yla tov
XEPLOUO TwV transactions mou adopolv Tig eyypadEg otnv output database, wote va e€acdaiilel Tnv opbn
ACID Aewtoupyia Twv cuvSlaAlaywv pe auth. To transaction manager bean dnAwvetal oto application-
context.xml kaL cav property Oplopd tou S€xetal to data source emi tou omoiou Ba evepynoel (edw

outputDataSource).

<I--Transaction Manager for Consolidation Data Source-->
<bean id="transactionManager" lazy-init="true"
class="org.springframework.jdbc.datasource.DataSourceTransactionManager" >
<property name="dataSource" ref="outputDataSource" />
</bean>
Listing 5.14 Configuration tou Transaction Manager

Télog, 6w OnAwvovtal ta configuration apxeioa mou Ba xpnolpomolel n edpopuoyn Kal eivat To

configuration.properties (to parent configuration apxeio yia to omoio MIAACAPE TOPOMAVW) KOl TO
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email.properties apxeio mou MePLEXEL TIUEG OXETIKEC ME TNV UAomoinon amootoAng email tnv omnoia
TapoucLAlou e avaAUTIKA ota emopeva. Mo tnv dlaxeiplon tou property placeholding xpnoluomnoloupe tv
mapexouevn amno to Spring PropertyPlaceholderConfigurer kAdon w¢ éva bean mou SnAwvetal pe tov €€n¢

TpoMO:

<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer" >
<property name="locations">
<list>
<value>classpath:/configuration.properties</value>
<value>classpath:/email.properties</value>
</list>
</property>
</bean>
Listing 5.15 Configuration tou PropertyPlaceholderConfigurer

5.2.3 dispatcher-context.xml

Onwg etdape oto web.xml o Dispatcher Servlet §€xetal wg mapdpuetpo apylkomoinong (init param) to apyeio
dispatcher-context.xml. e autd to apxeio dnAwvoupe to scanning twv Controller kAdoswv, mMou €ixe
e€apebel amo to component-scanning ou SnAwoope oto application-context.xml. Enetta, edw opiletal éva
oo TO KUPLOTEPA CUCTOTIKA PépN Tou Spring MVC module, o view resolver, To bean 6nAadn mou xelpiletot
TO resolving Twv views oto presentation layer. O view resolver AapuPdvel Ta Aoylkd view names mou

enotpedovtal anod tig pebodoug twv Controllers mou xewpiotnkav pio HTTP aitnon, kot ta aviiotolyilel os

]

TPAYHOTIKA view names (JSP 1 HTML oelAibeg), mou emiotpédovtal oto xpnotn. Onwcg daivetal Kot
TIOPAKATW, EUEiC xpnowonotjoape tnv ulomoinon InternalResourceViewResolver mou mapéyel to Spring.
YTa AoylKa view names mou emntotpEdovtal amno toug Controllers autol tou TUMOU o Resolver mpocBETel Ta

prefix kot suffix wote éva input cav to “somepage” va avtiotolylotei otnv /WEB-INF/pages/somepage.jsp.

<I-- Enable Annotations-->
<annotation-driven />
<I-- Register @Controller Annotations -->
<context:component-scan base-package="gr.booksAdmin" use-default-filters="false">
<context:include-filter expression="org.springframework.stereotype.Controller" type="annotation" />
</context:component-scan>
<I-- Resources + View Resolver -->
<resources mapping="/resources/**" location="/resources/" />
<beans:bean class="org.springframework.web.servlet.view.InternalResourceViewResolver" >
<beans:property name="prefix" value="/WEB-INF/pages/"/>
<beans:property name="suffix" value=".jsp"/>
</beans:bean>
Listing 5.16 dispatcher-context.xml Configuration
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5.2.4 security-context.xml

Avtiotolya He O0a £XOUHE avadEpel PEXPL Twpa, TO security-context.xml, avopevopeva amoteAel To
configuration apyeio Tou Spring Security module tng edpappoyng. To Spring Security ivat umelBuvo yla To

authentication kat to authorization twv xpnotwv tng epapuUoync.

Opiloupe oto security-context.xml xprjoteg, SnAwvovtag yla Tov kaBéva To username Kol To password tou.
Kavoupe ypnon evog password encoder kal cuykekplpéva tou BCryptPasswordEncoder mou pag mapéxel
out-of-the-box to framework, wote ot kwdikol Twv xpnotwv va anmodnkevovtatl oto XML kpumrtoypadnuévol
yla Adyoug tNpnong tng LOLWTIKOTNTAG. TN CUVEXELD, opiloupe poloug xpnotwv (ROLE_ANONYMOUS,
ROLE_USER KAT) kat anodiboupe oTov KABe Xpriotn Tou £XOUUE PTLAEEL Evav ) TIEPLOCOTEPOUC QMO AUTOUC.
Enetta, dnAwvoupe os moia URLs Ba €xel mpooPaon kaBe podoc. Onwg daivetal kol amd to apxeio mou
napatibetal mapakdtw, opiloupe OtL otn login Ba £xel mMpooPacn OMOLOCSHMOTE, WOTE VO UMOPEL va
npaypatonondel n ocluvdeon Twv eyyeypappévwy xpnotwv. Onwe dnAwoape kat oto web.xml, Spring
Security ¢pidtpa Ba mapeppariovtal og kdBe HTTP aitnon mpog tnv edappoyn, epdavifovrag oto xprotn T
oeAida login, kal emitpénovrag tn Yetafacn otn oeAida mou mpaypaTka {NTtROnke, HOVo €AV 0 XPROTNG
Kavel erutuxwg login kal pévo €dv o poAog Tou Tou mapexel Sikatwpata oe auto to URL. MNa mapddetyua,
opiloupe oto XML péow tou element intercept-url 6t mpoéoBaocn oto URL /admin/joblLaunch €xet pévo o
poAog ROLE_ADMIN piag kot n ogAida adopd tnv €kdoon, amod Tov XProtn, EVIOANG €KKIvNoNnG KATOLoU
Spring Batch job, kat autn sival pa kpioyn Asttoupyia mou Sev BEAOUE val ETUTPEMETAL OE OTIOLOVONTIOTE.
Eav évag amhog xpriotng (ROLE_USER), Intrioel mpooPaocn os kamoto URL oto omoio Sev €xel Sikalwpata,

TotE emiotpedetal n denied.jsp.

To yeyovog OTL oL Xpnoteg tng edappoyng SnuloupyolVTaL HE TPOYPOUUATIOTIKO TPOMO OTO Ssecurity-
context.xml, €xeL codeic meploplopolc: yia KaOe véo xpnotn mpénel o developer va MpayUOTOMOLROEL
npocBnkec oto XML apyeio kabBwe Sev umdpxel Asttoupyia sign up véou xpnotn, mapd povo login. H
ebappoyry Ba pmopolos va emektabel WOTe va TAPEXEL OUTH TN Aswtoupyia /Kot va avtAel Ta
OVOYVWPLOTIKA TWV XpNoTwv amd Bdacon edopévwy, OUWG autn n eméktacn fedelyel amd ta Opla TG

napouvoag epyaociag.

<http pattern="/resources/**" security="none" />
<http auto-config="true" use-expressions="true" disable-url-rewriting="true">
<form-login login-page="/login.html"
authentication-failure-url="/login.html?failed=true"
default-target-url="/home.html" />
<logout logout-success-url="/login.html" />
<access-denied-handler error-page="/denied.html" />
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<l-- Intercept URL Patterns -->

<intercept-url pattern="/favicon.ico" access="ROLE_ANONYMOUS" />

<intercept-url pattern="/login*" access="permitAll" />

<intercept-url pattern="/admin/jobLaunch*" access="hasRole('ROLE_ADMIN')" />

<intercept-url pattern="/admin/stopJobExecution*" access="hasRole('ROLE_ADMIN')" />

<intercept-url pattern="/**" access="hasAnyRole('ROLE_ADMIN,ROLE_USER')" />
</http>

<authentication-manager>
<authentication-provider>
<password-encoder ref="passwordEncoder" />
<user-service>
<user name="admin" password="$2a$10SmGKnseleqjBKEuAs6kGq600Z6S" authorities="ROLE_ADMIN"/>
<user name="viewer" password="$5a$205nGFnse5I0L.Vt.MK1qs4kGq700Z6S" authorities="ROLE_USER" />
</user-service>
</authentication-provider>
</authentication-manager>

<beans:bean id="passwordEncoder" class="org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder" />
Listing 5.17 Configuration tou spring-security.xml|

Login

Login Failed. Flease Try Again.

admin

IxAua 5.1 H oelida login.jsp petd amod amotuxnuévn npoondbela ocuvEeong

5.2.5 jobs-context.xml

To jobs-context.xml eival to kevipwko configuration apyeio tou Spring Batch module. MepapPavet
6nAwoelc Twv beans mou amotehoVv tnv unodour tou Spring Batch (Job Launcher, Job Registry, Job
Explorer, Job Operator, Job Repository k.a.), kot meplypadnkav ektevwg oto Kepahato 2. Aev xpeldletal
Aoumov KATL moponmdvw 6w TEpa amd To va MopoBE0OUME, ylad AOYyoug TANPOTNTAG, TA &V AOYW

configurations (Listing 5.18).
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<batch:job-repository id="jobRepository" data-source="outputDataSource"
transaction-manager="transactionManager" isolation-level-for-create="DEFAULT" />

<bean id="jobLauncher" class="org.springframework.batch.core.launch.support.SimpleJobLauncher">
<property name="jobRepository" ref="jobRepository" />
<property name="taskExecutor" ref="executor"/>

</bean>

<bean id="jobRegistry" class="org.springframework.batch.core.configuration.support.MapJobRegistry" />

<bean class="org.springframework.batch.core.configuration.support.JobRegistryBeanPostProcessor">
<property name="jobRegistry" ref="jobRegistry" />

</bean>

<bean id="jobExplorer" class="org.springframework.batch.core.explore.support.JobExplorerFactoryBean" >
<property name="dataSource" ref="outputDataSource"/>
</bean>

<bean id="jobOperator" class="org.springframework.batch.core.launch.support.SimpleJobOperator">
<property name="jobRepository" ref="jobRepository"/>
<property name="jobExplorer" ref="jobExplorer"/>
<property name="jobRegistry" ref="jobRegistry"/>
<property name="jobLauncher" ref="jobLauncher"/>
</bean>

Listing 5.18 Configuration tou Spring Batch Infrastructure
Opliletal emiong 6w o task executor o omolog OmMw¢ €xoupe Adn avadeépel eival umevBbuvog ya Tn
dnutoupyla evog pool amd threads mou jobs pe Bripato oe mapdAAnAn enetepyacia (<split/> f partitioned)
XPNOoLUoToloUV Wote va dnuloupyolv Ta amapaitnta threads. Opiletal mwe katd péyloto to pool auto
propel va £€xeL 50 threads kot o executor (0nwg daivetal otnv mponyoupevn Listing) Sivetal wg property

Kotd to initialization otov JobLauncher.

<task:executor id="executor" pool-size="50"/>

210 jobs-context.xml &nuioupyoupue eniong éva abstract parent job kot éva abstract parent step. Opilovtat
w¢ abstract kaBw¢ dev mpoopilovtal va xpnolpononBolv autolola, ald va kKAnpovounBouv amnod oAa ta
jobs kat 6Aa ta chunk-oriented steps (read/process/write) avtiototya. To parent job evowpatwvel o OAa ta
jobs €vav InstanceStatusListener yLo Tnv amootoAr) email oe mepintwon nou kamnoto job amotuyel. To parent
step evowpatwvel oto core step kaBe job évav StepStatuslistener o omolog eAéyxel av Sapactnkav
Sebopéva amd tov Reader tou Brpatog kal eav utdpxouv dktpaplopéva Sedopéva, petofarlovrag
KatdA\nAa to ExitStatus. Ta beans twv Suo mopanavw listeners SnAwvovtal emniong oto jobs-context.xml.

lNa T KAGoelg mou uAomololv toug listeners LA UE O EMOUEVN EVOTNTA.

<!I-- Abstract Job And Step For Configuring Common Parameters And Listeners -->
<batch:job id="parentlob" abstract="true">
<batch:listeners>
<batch:listener ref="instanceStatusListener" />
</batch:listeners>
</batch:job>

118



<batch:step id="parentStep" abstract="true">
<batch:tasklet transaction-manager="transactionManager">
<batch:listeners>
<batch:listener ref="stepStatusListener"/>
</batch:listeners>
</batch:tasklet>
</batch:step>
<l-- Listeners -->
<bean id="stepStatusListener" class="gr.booksAdmin.batch.listeners.StepStatusListener" />
<bean id="instanceStatusListener" class="gr.booksAdmin.batch.listeners.InstanceStatusListener" />
Listing 5.19 Abstract Job kat Step, Spring Batch Listeners
TéAog, yla Adyoug KaAUTepnG opyavwaong, to jobs-context.xml amoteAel 1o yovikd apyxeio 0Awv Twv batch
XML configuration, ota omoia meplypadovtal ta batch jobs, emopévwe mpémnel autd va yivouv import oe

oUTO. KaBe éva amd ta mapakdtw apxeia Ba mapoucLlaoTel EKTEVWE OTA EMOUEVAL.

<I--Import Job Configuration Files-->

<import resource="batch/inventoryJob.xml"/>
<import resource="batch/multipleJobs.xml"/>
<import resource="batch/productsiob.xml"/>

<import resource="batch/authorsJob.xml"/>

5.2.6 JobParametersTasklet

Onwc £xet Ndn avadepbei, to JobParametersTasklet eival autd mou avohaupdvel va SaBdocel amno
BonBntikod mivaka tng Baong Sedopévwy (BATCH_JOB_INFO) mAnpodopieg oxetikd pe tnv e€EALEN (emituyn
1 Oxl) Tou mponyoupevou job execution pe to 8lo Gvopa, Kol TIG MOPAUETPOUG TIOU QUTO XPNOLUOToinaoE,
wote va Béoel oto job execution context TG TMAPAPETPOUG TOU XPELAZOVTAL TA EMOMEVA PBrUATO TOU

TPEXOVTOG execution yLa va EKTEAECOUV TIC EVEPYELEC TOUG.

Opifovtal 6vo tumol jobs (enumeration JobType): ta FILE_INPUT jobs kat ta DATABASE_INPUT jobs. Ta
npwrta gival katd moAl amlolotepa KoOwE To POVO TTIOU KAVOUV gival va ¢pTiayvouv eva Map e TG LOVEG
TIHEC Tou va ivat To JOB_NAME, to JOB_TYPE kot to JOB_INSTANCE_ID tou tpéxovtog Batch job, mou Ba
xpnotpomotnBet yla va kpatooupe os k&Oes eyypadn tng Baong dedopévwy mou tpomnomoleital (INSERT n
UPDATE) mAnpodopio oxetikd pe to job mou tnv tpomomnoincs. H mAnpodopia auth Oa xpnotpomnoindsi
onw¢ Ba avaAuBel oe emoOUEVN EVOTNTA YL TV TTAPOYWYN KATIOLWY PACKWY OTATIOTIKWY oTolyeiwv. Ta
JOB_NAME, JOB_TYPE kat JOB_INSTANCE_ID eival emiong péAn evog enumeration (JobParameter) mou
TIEPLEXEL TAL OVOLLATO OAWV TWV ATOSEKTWY TAPAPETPpWY. OL péBodol Ttou KahoUvTal 6€ AUTH TNV TeplmTwon,
onw¢ daivetat kat otnv Listing 5.20 eivat oL setinventoryParameters kot setCommonParameters. To
anmotéAeopa Toug eival va el oto job execution context n napapetpo¢ PARAMETERS_MAP pe tiun to Map

TIOU TIEPLEXEL OAQ TOL T(PONYOULEVAL.
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H nepintwon twv DATABASE_INPUT jobs eival apketd 1o ouvBetn kaBwg to Map mou dnuloupysital yio
tnv PARAMETERS_MAP mpénel va mepléxel ti¢ mAnpodopieg ekeiveg mou Ba emitpéPpouv oto TpEXov job
execution va cuveyioel and kel Tou To MponyoUevo otapdtnoes. H setinputDatabaseParameters kaAsi kat
aut tnv setCommonParameters yla va B€oet ta JOB_NAME, JOB TYPE kat JOB_INSTANCE ID aAAa
ermunpooBeta ektelel pe tn Ponbela tou @Autowired BatchDao ta queries ekelva mou 8a kaBoploouv Tig
NUEPOUNVIEG «amO» Kal «EwC» TIOU Xpeldlovtal ol Batch item readers yla kaBe ovtotnta. Mo avaAuTika,
oav MPwTo Bruoa eAéyxetal av job pe To 18lo dvopa €xet Eavatpétel i oxL. Av OxL Bewpeital mwe ekteleital
OpXLKO import Kol apa oL TLHEG «amo» glval N HEYLOTN KOTAXWPNHUEVN NUEPOUNVia oTnv output database yla
outn v ovtotnta (oav éva dixtu achaieiog yia mbavo misconfiguration tg edappoyng, kabwg otnv
nepintwon Ttou initial import n nuepounvia avtr) Ba gival KAvovikd n eAdxLoTn nuepounvia otnv input
database), kol oL TIHEG «EwC» elval n HEYLOTN KOTAXWPNUEVN NnUepounvia otnv input database. Itnv
neplmtwon mou €xel Eavatptel job pe to (6lo Ovoua (oevaplo 8éAta job), oL TiES «Ewg» kaBopilovtal e
ToV 1810 akpLBWE TPOTMO AN YL TIG TIEC «amO» TIPEMEL val EAEYEOUE TNV TAnpodopia Mou UTIAPXEL OTOV
BATCH_JOB_INFO yia to mponyoUpevo execution. Av To TponyoUUEVO execution oAOKANpwWONKE EMITUXWG TO
TPEXOV Ba TPETEL VAL CUVEXIOEL QIO EKEL TTOU QUTO OTAPATNOE KAl APA OL TLUH «amo» gival n T «Ew» Tou
TiponyoUEeVOU. Av TO TIPONYOUEVO execution QTETUXE, TO TPEXOV TIPETEL VO EEKLVAOEL ATIO EKEL TOU QUTO

nipoonadnoe va EeKLVOEL KOl Apa N NUEPOUNVia «amo» Kal twv duo lval n dLa.

Ye eninedo XML configuration to JobParametersTasklet to povo mou xpelaletal sival o KaBopLoPOC Twv
jobName kat jobType. To mpwto yivetat e late binding kat xpnotwuomnolet Ty mou tibetal otov JobLauncher
KOTA TO altnpa ekkivnong evog job evw to delTepo elval To value mou avilotolxel oto code Tou enumeration

JobType (databaselnput A filelnput).

public class JobParametersTasklet implements Tasklet {
private static final Logger logger = LoggerFactory.getLogger(JobParametersTasklet.class);

@Autowired
private BatchDao batchDao;

private String jobName;
private String jobType;
private ExecutionContext executionContext;

@Override

public RepeatStatus execute(
StepContribution stepContribution,
ChunkContext chunkContext)
throws Exception {

JobExecution jobExecution =

chunkContext
.getStepContext()
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.getStepExecution()
.getlobExecution();
this.executionContext = jobExecution.getExecutionContext();

/*
* The Parameters Map May Be Already Created If A Nested Job Is Running
* (i.e. 'authorsJob' Is Nested In 'multipleJob' When 'multipleJob’
* Is Running) Or When The Requester Is The Web Controller Which
* Generates The Map Based On The HttpRequest Parameters. In Both
* Cases We Don't Want To Recreate The Parameters Map
*/
Map<String, String> parametersMap =
ProcessingUtils.convertStringToMap(
jobExecution.getlobParameters().getString(JobParameter.PARAMETERS_MAP.getCode())
);
if(parametersMap.size() == 0) { //A Nested Job Should Not Recreate The ParametersMap
logger.info("Creating Parameters Map [JobName={}, StepName={}].",
new Object[]{jobName, chunkContext.getStepContext().getStepName()});
//The Job Should Create Info Records
executionContext.put("executelnfoTaskletFlag", true);
JobType type = JobType.get(jobType);
switch (type) {
case DATABASE_INPUT:
setinputDatabaseParameters(chunkContext);
break;
case FILE_INPUT:
setinventoryParameters(chunkContext);
break;
default:
logger.error("The Given Job Type [{}] Is not An Allowed One.", jobType);
stepContribution.setExitStatus(new ExitStatus("PARAMETERS ERROR"));
}
}else {
logger.info("Parameters Map Already Created. [Job Name {}, Step Name {}].",
new Object[]{jobName, chunkContext.getStepContext().getStepName()});
String executelnfoTasklet = executionContext.getString("executelnfoTaskletFlag");
//In Any Other Case The JobinfoTasklet Should Not Be Executed
this.executionContext.put("executelnfoTaskletFlag", executelnfoTasklet == null);
//Add Parameters Map To The Context
this.executionContext.put(JobParameter.PARAMETERS_MAP.getCode(), parametersMap);
}
return RepeatStatus.FINISHED;

}

/**
* Add All Required Parameters Of A JobType.DATABASE INPUT
* Job To A Map And Inject It To The Execution Context
* @param chunkContext ChunkContext
¥/
private void setinputDatabaseParameters(ChunkContext chunkContext) {
Map<String, String> parametersMap = new LinkedHashMap<String, String>();
setCommonParameters(parametersMap,chunkContext);
//Job Parameters Depend On The Previous Execution
Map<String, String> previousExecutionsParameters = new LinkedHashMap<String, String>();
List<Map<String, Object>> rows =
batchDao.queryBatchJobInfo(
"PREVIOUS_JOB_PARAMETERS",
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new MapSqlParameterSource("jobName", jobName)
);
boolean completed = false;
if(rows.size()> 0) { //There Is A Previous Execution
for(Map<String, Object> row : rows){
previousExecutionsParameters =
ProcessingUtils.convertStringToMap((String) row.get("PARAMETERS"));
completed = "1".equals((String) row.get("COMPLETED"));
}
if(lcompleted){ //Start From Where The Last Execution Started
parametersMap.put(
JobParameter. AUTHOR_FROM .getCode(),
previousExecutionsParameters.get(JobParameter, AUTHOR_FROM.getCode())
);
parametersMap.put(
JobParameter.PRODUCT_FROM .getCode(),
previousExecutionsParameters.get(JobParameter.PRODUCT_FROM .getCode())
);
} else { //Start From Where The Last Execution Stopped
parametersMap.put(
JobParameter. AUTHOR_FROM .getCode(),
previousExecutionsParameters.get(JobParameter. AUTHOR_TO.getCode())
);
parametersMap.put(
JobParameter.PRODUCT_FROM .getCode(),
previousExecutionsParameters.get(JobParameter.PRODUCT_TO.getCode())

);
}
}else {
//When A Differential Job Is Executed For The First
//Time We Start From The Maximum Persisted Values
parametersMap.put(
JobParameter., AUTHOR_FROM .getCode(),
batchDao.queryForMaximum(
"MAXIMUM_PERSISTED_AUTHOR",
new MapSqlParameterSource(), false

)
);
parametersMap.put(
JobParameter.PRODUCT_FROM .getCode(),
batchDao.queryForMaximum(
"MAXIMUM_PERSISTED_PRODUCT",
new MapSqlParameterSource(), false

)
);
}
//Get The Maximum Author From Input DB
parametersMap.put(
JobParameter. AUTHOR_TO.getCode(),
batchDao.queryForMaximum(
"MAXIMUM_AUTHOR_TO_UPDATE",
new MapSqlParameterSource(), true
)
);
parametersMap.put(
JobParameter.PRODUCT_TO.getCode(),

batchDao.queryForMaximum(
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"MAXIMUM_PRODUCT_TO_UPDATE",
new MapSqlParameterSource(), true
)
);
this.executionContext.put(JobParameter.PARAMETERS_MAP.getCode(), parametersMap);
}

/**
* Add All Required Parameters Of A File Reading Job To A Map And
* Inject It To The Execution Context. The Processed Files Is
* The Parameters Map Of The Last Job Successfully Executed
*(So That We Can Be Sure That The Mentioned Files Were Actually Processed)
* @param chunkContext ChunkContext
*/
private void setinventoryParameters(ChunkContext chunkContext) {
Map<String, String> parameters = new LinkedHashMap<String, String>();
setCommonParameters(parameters, chunkContext);
this.executionContext.put(JobParameter.PARAMETERS_MAP.getCode(), parameters);

}

/**
* Common Parameters Needed By All Job Types
* @param parameters The Parameters Map
* @param chunkContext ChunkContext Object
*/
private void setCommonParameters(Map<String,String> parameters, ChunkContext chunkContext) {
parameters.put(JobParameter.JOB_NAME.getCode(), jobName);
parameters.put(JobParameter.JOB_TYPE.getCode(), jobType);
//Parent Job's Instance Id For CHANGED_BY, CONSUMED_BY Flags
parameters.put(
JobParameter.JOB_INSTANCE_ID.getCode(),
String.valueOf{
chunkContext
.getStepContext()
.getStepExecution()
.getJobExecution()
.getJoblnstance()
.getld()
)
);
}

public void setlobName(String jobName) { this.jobName = jobName; }
public void setlobType(String jobType) { this.jobType = jobType; }

}
Listing 5.20 YAomoinon tou JobParametersTasklet

5.2.7 BatchDao Interface kot Implementation

To interface kal to implementation tou BatchDao mou &eiSape oto mopamdvw TwWC XPNOLUOMOLEL TO
JobParametersTasklet eivat avta nou ¢aivovrat otig Listing 5.21 kat 5.22 (otnv eltepn Sivovtal mpog To

Tapov Hovo oL PEBodoL Tou To cuykekpLpévo tasklet xpnolpomnolel). H queryBatchloblnfo amAd ektelel va
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query mou O&xetal w¢ String TOPAUETPpO pall HE TIC TOPAUETPOUG TIOU auTO xpetaletal. H
queryForMaximum mépa amo auTEG TIC TApPOETPOUG SEXETAL Kal pLo boolean Tt mou kaBopilel to av To
£PWTNMA Yl TNV maximum persisted nuepopnvia Ba yivel otnv input | otnv output database (gidape mwg

ova Teplntwon Unopet va XpelalopooTe AUt TNV TLUN lte and tnv pia eite amo tnv aAAn Baon).

public interface BatchDao {

List<Map<String, Object>> queryBatchJoblInfo(
String key, MapSqglParameterSource parameterSource

);

void insertOrUpdateBatchJobInfo(
String key, MapSqlParameterSource mapSqlParameterSource

);

String queryForMaximum(
String key, MapSqlParameterSource mapSqlParameterSource, boolean inputDatabase

);
Listing 5.21 Interface tou BatchDao

@Repository
public class BatchDaolmpl extends AbstractDao implements BatchDao {

@Override
public List<Map<String, Object>> queryBatchJoblInfo(
String key, MapSqlParameterSource parameters) {
return outputldbcTemplate.queryForList(getSQLQuery(key), parameters);

}

@Override
public String queryForMaximum(
String key,
MapSqlParameterSource parameters,
boolean inputDatabase) {
SimpleDateFormat dateFormat = new SimpleDateFormat("yyyy-MM-dd HH:mm:ss");
String result = "0000-00-00 00:00:00";
Timestamp timestampResult;
try {
timestampResult =
inputDatabase ?
inputldbcTemplate.queryForObject(
getSQLQuery(key), parameters, Timestamp.class)
: outputldbcTemplate.queryForObject(getSQLQuery(key), parameters , Timestamp.class);
if(timestampResult!=null) {
Date dateValue = new java.util.Date(timestampResult.getTime());
result = dateFormat.format(dateValue);

}
} catch(EmptyResultDataAccessException exception) { //Do Nothing

}

return result;

}
}

Listing 5.22 Implementation tou BatchDao
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5.2.8 AbstractDao

'OAa ta DAO objects tng epapuoyng pog kavouv extend to AbstractDao mou nmapouaoialetot otnv Listing 5.21
KOLL ETILTPETIEL TNV AVAKTNON €VOC TIPOC EKTEAEON query e Baon to key Tou amo €va resource bundle apyeio
(resourceBundles/sql). Edpooov yivel to configuration oto application-context.xml tou ResourceBundle pe
ToV TpOmo 1ou daivetat otnv Listing 5.24 to povo nmou pével oto AbstractDao sival n kAnon tng getString pe

oploua to key tou query.

public abstract class AbstractDao {
private final ResourceBundle SQL_BUNDLE = ResourceBundle.getBundle("resourceBundles/sql");

@Autowired
@Qualifier("outputldbcTemplate")
protected NamedParameterJdbcTemplate outputldbcTemplate;

@Autowired
@Qualifier("inputldbcTemplate")
protected NamedParameterJdbcTemplate inputldbcTemplate;

@PostConstruct

public void init() {
Assert.notNull(inputldbcTemplate, "inputldbcTemplate must not be null.");
Assert.notNull(outputldbcTemplate, "outputldbcTemplate must not be null.");

}
/**

* Retrieves a sql query by it's key from corresponding properties file.
* @param key The Key
* @return The SQL Query
*/
protected String getSQLQuery(String key){
return SQL_BUNDLE.containsKey(key)? SQL_BUNDLE.getString(key) : null;
}
1
Listing 5.23 AbstractDao

<bean id="messageSource"
class="org.springframework.context.support.ResourceBundleMessageSource" >
<property name="defaultEncoding" value="UTF-8" />
</bean>
Listing 5.24 Configuration tou ResourceBundle

5.2.9 JobInfoTasklet
Enopevo Brua otn pon 6Awv Twv jobs eivat to JobinfoTasklet (BA. Listing 5.25). H Aoylki Tou elval apketd
amAolotepn amd auTh Tou TponyoUlevou tasklet. To JobinfoTasklet €xel éva boolean flag (initializeFlag)

Tou KaBopilel To av ekTeAeital KATA TNV €KKivNoN 1] TNV 0AOKANpWON €VOG job. ITnv mpwtn nepimtwon auto
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Tou xpelaletal va yivel eival pa eyypadn otov BATCH _JOB_INFO mivaka yla To Tpé€Xov job oUTwg woTe N
mAnpodopia yla TG MOPAUETPOUG HUE TIG omoleg €tpefe va eival SlaBéolun omwg meplypadnke otnv
TiponyoUEVN eVOTNTO O€ EMOUEVA executions. Mall Pe TIC TApAUETPOUG (TTOU LETATPEMOVTAL O £VOL comma
separated String pe xprion tng convertMapToString kot tou Joiner tng BBALOOAKNG Guava®’ and tnv
Google), otov i6lo mivaka kpatdpe To timestamp katd To onoio Snuloupyndnke n eyypadn Kot BEtoupe TV
otiAn COMPLETED ion pe 0. To job &nAadn ekivnoe al\a dev £€xel oAokAnpwBel. To va yivel n TR avty 1
(koL apa va BewpnBel to job oAokAnpwuévo), eivatl Souleld tou iSlou tasklet otav exteleital oav teAevutaio

Brpa otn pon evog Batch job pe to initializeFlag (oo pe false.

To beutepo flag, pe ovoua executeTaskletFlag, kaBopilel to av To tasklet mpémel va ekteAeotel ] 0xL. Emeldn
opiloupe, evtog twv aMwy, splits amd jobs mou tpéxouv mapdAAnAo GA\a jobs (m.x. éva yeviko job
configuration mou tpexel mapdAAnAa toug Authors, ta Products kat to Inventory pe xprion twv <split/> kot
<flow/> elements), npenel va npoog€ovps wote to JobinfoTasklet va punv dnuioupyrost syypodég otov
BATCH_JOB_INFO mivaka meploocdtepeg amod pia Gopég (emeldn Kal to yoviko job kal ta maldld autol
xpnotpomolouyv to tasklet). To tasklet Aounov Ba ektedéoel 6oa meplypddnkav mapandavw povo epdcov to
executeTaskletFlag ival true. To set tou flag yivetat amnoé to JobParametersTasklet mou omw¢ daivetal otnv
Listing 5.25 eAéyxel kdBe ¢opd mou eKkteAsital To av OTO execution context umdpxet Adn to
PARAMETERS_MAP kot av To Bpel Bétel to executeTaskletFlag ico pe false (kamolog GAAoG £xel KAvel 6N

TNV apxtkomnoinon).

public class JobInfoTasklet implements Tasklet {
private static final Logger logger = LoggerFactory.getLogger(JoblinfoTasklet.class);

@Autowired
private BatchDao batchDao;

@Autowired
private DeltaDao deltaDao;

private boolean executeTaskletFlag;
private boolean initializeFlag;

@Override
public RepeatStatus execute(
StepContribution stepContribution,
ChunkContext chunkContext) throws Exception {
StepExecution stepExecution = chunkContext.getStepContext().getStepExecution();
JobExecution jobExecution = stepExecution.getJobExecution();
ExecutionContext executionContext = jobExecution.getExecutionContext();
Long instanceld = jobExecution.getJoblnstance().getld();
Long executionld = stepExecution.getJobExecutionld();

32 Meploootepa yla tnv Guava €6w: https://github.com/google/guava
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String jobName = chunkContext.getStepContext().getlobName();
Map<String, String> parametersMap =
(Map<String, String>) executionContext.get(JobParameter. PARAMETERS_MAP.getCode());
String filesList = (String) executionContext.get(JobParameter.FILES_LIST.getCode());
String requester = jobExecution.getlobParameters().getString(JobParameter.JOB_REQUESTER.getCode());

if (BooleanUtils.isNotFalse(executeTaskletFlag)) {
//A Nested Job Should Not Run The Info Tasklet (i.e. 'authorsJob’
//Is Nested In 'multipleJob' When 'multipleJob' Is Running)
if (BooleanUtils.isNotFalse(initializeFlag)) {
//InputDatabase Jobs Set BATCH_JOB_INFO.PARAMETERS At Initialization
MapSqlParameterSource parameters = prepareParameters(
instanceld,
executionld,
jobName,
initialize(parametersMap) ? ProcessingUtils.convertMapToString(parametersMap) : null, requester
);
batchDao.insertOrUpdateBatchJobinfo("CREATE_ENTRY", parameters);
}else {
if (filesList != null) { //Update Status And Parameters
MapSglParameterSource parameters =
prepareParameters(instanceld, executionld, jobName, filesList, requester);
batchDao.insertOrUpdateBatchJoblnfo(
"UPDATE_STATUS_AND_PARAMETERS", parameters
);
}else {//Update Status
MapSglParameterSource parameters =
prepareParameters(instanceld, executionld, jobName, null, requester);
batchDao.insertOrUpdateBatchJoblnfo(
"UPDATE_STATUS", parameters
);
}
//BATCH_JOB_DELTA Record Only At Finalization
calculateDelta(instanceld, executionld, jobName, parametersMap);
}
}else {
logger.info("A Parent Job Already Initialized / Finalized The Info Records [JobName={}, StepName={}].",
parametersMap.get(JobParameter.JOB_NAME.getCode()), chunkContext.getStepContext().getStepName());
}
return RepeatStatus.FINISHED;
}

/**
*It's Critical For A JobType.DIGIBOOKS Job To Set The Parameters Map
* During Initialization Since A Failed Job Execution Holds Info Data
* That The Next Execution Should Read.
* @param parametersMap The Parameters Map
* @return boolean Indicating If The BATCH_JOB_INFO.PARAMETER Value Should Be Persisted
¥/
private boolean initialize(Map<String, String> parametersMap) {
if (parametersMap != null) {
String type = parametersMap.get(JobParameter.JOB_TYPE.getCode());
JobType jobType = JobType.get(type);
return jobType.equals(JobType.DATABASE_INPUT);
}

return false;
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/**
* Calculate The Given Job Execution's Delta And Create A Record In BATCH_JOB_DELTA Table
* @param jobInstanceld Job's Instance Id
* @param jobExecutionld Job's Execution Id
* @param jobName Job's Name
* @param parametersMap The Parameters Map
¥/
private void calculateDelta(
Long joblnstanceld,
Long jobExecutionld,
String jobName,
Map<String, String> parametersMap) {
if (parametersMap != null) {
String type = parametersMap.get(JobParameter.JOB_TYPE.getCode());
JobType jobType = JobType.get(type);
MapSqlParameterSource parameters =
prepareParameters(jobinstanceld, jobExecutionld, jobName, null, null);
switch (jobType) {
case DATABASE_INPUT:
Integer productsChanged = deltaDao.getDelta("PRODUCTS_CHANGED", joblInstanceld);
Integer authorsChanged = deltaDao.getDelta("AUTHORS_CHANGED", joblnstanceld);
//All Other Entities Skipped For Brevity
parameters.addValue("deltaType", "changed");
parameters.addValue("productsChanged", productsChanged);
parameters.addValue("authorsChanged", authorsChanged);
parameters.addValue("inventoryChanged", 0);
deltaDao.updateDelta("UPDATE_DELTA", parameters);
break;
case FILE_INPUT:
Integer inventoryChanged =
deltaDao.getDelta("INVENTORY_CHANGED", jobInstanceld);
parameters.addValue("deltaType", "changed");
parameters.addValue("productsChanged", 0);
parameters.addValue("authorsChanged", 0);
parameters.addValue("inventoryChanged", inventoryChanged);
deltaDao.updateDelta("UPDATE_DELTA", parameters);
break;
default:
}
}
}

private MapSqlParameterSource prepareParameters(

Long joblnstanceld,

Long jobExecutionld,

String jobName,

String parameters,

String requester) {
MapSqglParameterSource result = new MapSqlParameterSource();
result.addValue("joblnstanceld", jobInstanceld);
result.addValue("jobExecutionld", jobExecutionid);
result.addValue("jobName", jobName);
result.addValue("parameters", parameters);
result.addValue("requester"”, requester);
result.addValue("changedOn", new Date());
return result;
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public void setExecuteTaskletFlag(boolean executeTaskletFlag) {
this.executeTaskletFlag = executeTaskletFlag;

}

public void setlnitializeFlag(boolean initializeFlag) {
this.initializeFlag = initializeFlag;
}
}
Listing 5.25 YAomoinon tou JobInfoTasklet

210 XML configuration Aounov (jobs-context.xml), opiloupe duo tasklets mou xpnoLpomoloUy TNV TaAPATAVW
kAdon: to initializelnfoTasklet (initializeFlag=true) kat to finalizelnfoTasklet (initializeFlag=false) ta omoia
TPETEL VAL XPNOLUOTOLOUVTOL 0TV apxh Kol To TéAog omoloudnmnote job emBbupel va kpatioestl mAnpodopia
otov BATCH_JOB_INFO. To akplBEg onpeio evtog TG akoAouBilog Twv BnUATwY OTo omoio MPETEL va yivel
auto €xel Nén mapouclactel oto akoAouBloko Sidypappo tou Ixnuatog 4.3. BAEmoupe emiong oto
configuration twv tasklets mwg n twwn yia to executelnfoTaskletFlag yivetal pe late binding pe Baon tnv Tiun

miou Ba Bpebel oto Job Execution Context katd To initialization tou step.

<bean id="initializeInfoTasklet" class="gr.booksAdmin.batch.tasklets.JobInfoTasklet" scope="step">
<property name="initializeFlag" value="true"/>
<property name="executeTaskletFlag" value="#{jobExecutionContext['executelnfoTaskletFlag']}"/>
</bean>
<bean id="finalizelnfoTasklet" class="gr.booksAdmin.batch.tasklets.JobIlnfoTasklet" scope="step">
<property name="initializeFlag" value="false"/>
<property name="executeTaskletFlag" value="#{jobExecutionContext['executelnfoTaskletFlag']}"/>
</bean>
Listing 5.26 Configuration twv JobInfoTasklet

KAelvoupe tnv evotnTa auth Ue pLo avadopd oTo OTATIOTIKA TTou tapdyovtal amno to JobinfoTasklet katd to
finalization. Me 6g6opévo nwe kabe eyypadr mou yivetal INSERT | UPDATE otn Baon Sebopévwv Kpatael
Kol To Instance ID Tou job mou tnv tpomomnoinoe (A thv dnuLolpynoe), UMoPoULE TPV OAOKANPWOOUE TO
job va umoloylooupe yio kGBs ovtotnto mou pag evlladépsl To oUVOAO Twv eyypadwv ToU
tpomnorotnOnkav (pe amAd COUNT(*) epwtiporta eni tng otiAng CHANGED_BY mou umdpxel og KaBe mivoka
™¢ Pdong mou oxetiletal pe kamola ovtotnta). Kpatwvrag yla KdBe execution TG TWWEG QUTEC OTOV
BonBntikd mivako BATCH_JOB_DELTA pmopoUpe eUkoAo va odnynBolue oe €va view cov autd Tou
IxNuoatog 5.2 mou pog Sivel eUKoAa Kot ypriyopa mAnpodopieg yla to mAnBog twv aAhaywv mou To Kabe job
npaypatonoinoes. H uhomoinon autol tou view Sev xprlel avadopdg. OUte xpelaletal va avadepBboue o
OAeC TIG AAAEG ovtotnTeg Tou epdavilovial oto view autd Kol 8ev €lval YWWOTEG amod ta 60a €X0UV
oulntnBel wg twpa. Me tov (810 akpLBWE TPOTo Mou ekteAovvTaL Ta jobs yla Tta Products r Toug Authors kot
umoloyilovtal TO OTATIOTIKA TOUC, €KTEAOUVTAL Ta jobs kol umoAoyilovtal Ta OTATIOTIKA OAWV TWV

OVTOTATWYV MoV apouctalovtol oTo IxAua 5.2.
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CHANGED CONSUMED

Latest Changed Records

Instance / Products  Products Foreign
Execution Job Name Inserted Changed Q Visibilities Q Q Categ Prices Prices Categ

y  Authors  Bilingual Date

0 0 0 0 0 0 o

2079 5013 3524 14660 4605 11700 4276 54 48 0 005

3457/3457

IxNnua 5.2 Eyypadég ou to kabe Job tpomomnoince avad TUmo ovioTnTog

5.2.10 Listeners

MNa toug 8vo listeners mou pOAlG meplypadaps, SnuloupyoUUe OIKEC HaG custom KAAOELS KoBwg
evowpatwvouv business Aoyikr. O InstanceStatusListener mou eVOWUATWVETAL 0TO parentlob, ulomolel To
interface JobExecutionListener tou Spring Batch kat kaAsital and to framework pe thv oAokAnpwon tou
KaBe job eAéyxovtag to ExitStatus tou. Edv Tto job Owoel ExitStatus=FAILED, tote o listener,
xpnotpomnowwvtag thv @Autowired khaon BatchMonitoringNotifier, ekkivel tn Stadikacio amootoArg email
oTouG SLaXELPLOTEG TNG edapuoyns. Me tov BatchMonitoringNotifier kat tnv uAomoinon Tou pnXaviopou

anootoAng email, acxoAoUPOOTE OTNV EMOUEV EVOTNTA.

public class InstanceStatusListener implements JobExecutionListener {

private static final Logger logger = LoggerFactory.getLogger(InstanceStatusListener.class);

@Autowired
private BatchMonitoringNotifier batchMonitoringNotifier;

@Override

public void beforelob(JobExecution jobExecution) { //Do nothing
}

@Override
public void afterJob(JobExecution jobExecution) {
if(ExitStatus.FAILED.equals(jobExecution.getExitStatus())){
try {
batchMonitoringNotifier.notify(jobExecution);
} catch (InterruptedException e) {
logger.debug("Email Notification For Failed Job, Failed. Job Id: ", jobExecution.getJobld());
}
}
}
1

Listing 5.27 H kAdon InstanceStatusListener
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O StepStatusListener xpnolpomnoleital oto abstract parentStep, To onoio kavouv extend ta chunk steps kaBe
job, dnAadn to authorsStep, to productsStep kat To inventoryStep. Epocov mpokettal ywa listener oto
eninedo tou Pruatog, to Spring Batch opilel 6t Ba nmpénel va vhomolei to StepExecutionListener interface.
O StepStatuslListener kaAeital amno 1o framework pe 1o mou oAokAnpwBel kAmolo step yla va eAEyEeL To
ExitStatus tou. Av to BrApa oAokAnpwBnke emtuxwe Xwpig o ItemReader va £xel Stopdaoel dedopéva ) av
Kamoleg eyypadéc Ptpapiotnkav emeldy 6ev MAnpoucav TG TPoUTOBEcEl €yKUpOTNTAG, O
StepStatusListener petaBaiAel avahoya to ExitStatus, Sivovtag £€tpa mAnpodopia OXETIKA e TNV €KBaon

Tou Bruartog oto JobRepository kal cuvenakolouBa otn ypadikr Siemadn xpnotn.

public class StepStatusListener implements StepExecutionListener {

@Override
public void beforeStep(StepExecution stepExecution) { }//Do nothing

@Override
public ExitStatus afterStep(StepExecution stepExecution) {
if(ExitStatus. COMPLETED.equals(stepExecution.getExitStatus()) && stepExecution.getReadCount() == 0){
return new ExitStatus("NO MODIFIED DATA");
} else if(ExitStatus. COMPLETED.equals(stepExecution.getExitStatus()) && stepExecution.getFilterCount() > 0){
return new ExitStatus("FILTERED DATA");
} else{
return stepExecution.getExitStatus();

}

Listing 5.28 H kAdon StepStatusListener

Mépa amno toug duo mapandavw listeners, mou dnAwvovtal oto jobs-context.xml kat epapudlovral oe OAa Ta
job flows, untapyet évag akoua listener, o SkipListener, o onoiog adopd poévo to inventory job, kal ylo auto

adrVETAL VA TAPOUCLACTEL OTNV avTLoTOLXN EVOTNTA.

5.3 O unxaviopog anootoAng email

210 KedpdAalo 3 avadépape mwe pia amod TG PACLKES EUTIOPLKES ATIALTIOELS, Elval N SUVOTOTNTA ATIOCTOANG
email otoug Slaxelplotég TNC edpapuoyng OHECWE HOALG KATolo job Teppatiosl amotuxnuéva, WoTe va

UTTOPOoUV VA TO EMAVEKKIVOOUV EYKOIPWE KoL va unv KoBuoTteproetl Xpovikd n 6An Stadikaota.

Mo to okomd auto, apXLKA Xpeldletol vo SNAWOOUPE KoL VO TIOPAUETPOTOINCOUME [a KAGon
JavaMailSender oto application-context.xml, Sivovtag tng ta otolxeia tou email server péow tou omoiou Ba
amootéAovtal ta emails. Ita mAaiowa TG gpyaciag Ba xpnolponolcoupe tov SMTP email server mou
Tapéxetal ano tnv Google. Ito mpayuatikod neptBaiiov Ba xpnoluomnotnBouv emails servers tng etatpiog. H

apapeTpomnoinon, yivetal onwg BAEmoupe otnv Listing 5.29, 6nwg kal oe KABs AAAN mepimTwon PEXPL TwP
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ue xpnion property placeholders mou avtikaBiotavtal katd to build amd TG TWEG MOU UTGPXOUV OTO

email.properties.

MNa to email template, 6nAadn to otdavtop PopuAT TOu TEPLEXOUEVOU TOU email, xpnolpomololpe éva
implementation tou Velocity Engine, To VelocityEngineFactoryBean mou pag mapéxel To Spring, kot opiletal

emniong oto application-context.xml.

<l--Java Mail Sender-->
<bean id="javaMailSender" class="org.springframework.mail.javamail.JavaMailSenderimpl">
<property name="host" value="${email.host}"/>
<property name="port" value="${email.port}"/>
<property name="username" value="${email.username}"/>
<property name="password" value="${email.password}"/>
<property name="javaMailProperties">
<props>
<prop key="mail.smtp.auth">S${email.smtp.starttls.enable}</prop>
<prop key="mail.smtp.starttls.enable">S{email.smtp.auth}</prop>
</props>
</property>
</bean>
<!I--Velocity Engine-->
<bean id="velocityEngine" class="org.springframework.ui.velocity.VelocityEngineFactoryBean" >
<property name="resourceLoaderPath" value="classpath:/velocity/"/>
</bean>
Listing 5.29 Configuration JavaMailSender kot VelocityEngine

MNapakdtw mapatiBetal n kKAdon EmailServicelmpl pall pe to avtiotowo interface mou ulomoliBnke yla
Aoyoug oxedlaoTtikng kabBapotntag. Me xprion twv JavaMailSender kat Velocity Engine, kat epooov 1o flag
errorNotificationsOn €ival true (opiletal cav Suvatotnta amevepyonoinong tou 6Aou functionality kat n
TN Tou Stafaletal emiong amo .properties apxelo), n kKAaon pog poptwvel and ta application resources to
failedJob.vm template apyeio, xtilet amd autd to body tou mpog amootoAry email mpooBEtovtag
TAnpodopieg OXETIKA Ue TO job mou amétuxe Kot TeAkWE KaAel tnv sendEmail péBodo mou amootéAAeL o

email.

public interface EmailService {
void sendJobFailureEmail(Long jobld, String jobName);

}

Listing 5.30 To EmailService Interface

public class EmailServicelmpl implements EmailService{
private static final Logger logger = LoggerFactory.getLogger(EmailServicelmpl.class);

private JavaMailSender javaMailSender;
private VelocityEngine velocityEngine;

private String emailTo;
private String emailFrom;
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private String emailCc;
private String applicationDomain;
private boolean errorNotificationsOn;

@Override
public void sendJobFailureEmail(Long jobld, String jobName) {
if(errorNotificationsOn) {
Map<String, Object> model = new HashMap<String, Object>();
model.put("jobld", jobld);
model.put("jobName", jobName);
model.put("jobUrl", applicationDomain + "/admin/jobExecutions/" + jobld + "?jobName=" + jobName);
String emailText =
VelocityEngineUtils.mergeTemplatelntoString(velocityEngine, "failedJob.vm", "UTF-8", model);
sendEmail("Cosmobooks Batch Job Failure", emailText);
logger.debug("Mail For Failed Job With Name: {} and Id : {} Delivered.", new Object[]{jobName, jobld});
}else {
logger.warn("Email Error Notifications Are Turned Off.");
}
}

private void sendEmail(String emailSubject, String emailText){

try {
MimeMessage mimeMessage = javaMailSender.createMimeMessage();
MimeMessageHelper mimeMessageHelper = new MimeMessageHelper(mimeMessage, false);
mimeMessageHelper.setFrom(emailFrom);
mimeMessageHelper.setTo(emailTo);
mimeMessageHelper.setCc(emailCc);
mimeMessageHelper.setSubject(emailSubject);
mimeMessageHelper.setText(emailText, true);
javaMailSender.send(mimeMessage);

} catch (Exception exception) {
logger.warn("Exception While Trying To Send Email", exception);

}

}
//Setters and Getters Skipped For Brevity

1
Listing 5.31 YAomoinon tou EmailService Interface

Me autd, £xoupe OAOKANPWOEL TNV UAOTIOLNGT TOU KWALKA TTIOU amooTEAAEL Ta emails. MEVeL n evowudTwon
Tou otov InstanceStatusListener, wote va kKaAeital 6tav anotuxeL éva job. Mo To oKomd aAUTo SNELOUPYOUUE
Vv kAdaon BatchMonitoringNotifierimpl padi pe to avtiotowo interface. H kAdon auth, yivetalr @Autowired
otnv kKAdon tou listener onwg eidape ota mponyoupeva, svw otov BatchMonitoringNotifier ¢pépvoupe pe
@Autowired to instance t¢ EmailService khdong. Etol poALg €va job amotlxel, to Spring Batch evnuepwvel

tov listener, o onoiog péow tou Notifier kahet tnv EmailService khdaon.
Eilval onupavtikd vo mapatnprooupe to annotation @Async mavw amd tnv vlomoinon tng pedodou notify

otnv Listing 5.33. H Swadkaoia tn¢ amootoAng twv email Ba mpémel va pnv UIMAOKAPEL TNV UTTOAOLTN

edpappuoyn, yU auTo Kol EKTEAELTAL aoUYXpOVA.
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public interface BatchMonitoringNotifier {
void notify(JobExecution execution) throws InterruptedException;
}
Listing 5.32 To BatchMonitoringNotifier Interface

@Component
public class BatchMonitoringNotifierImpl implements BatchMonitoringNotifier {

private static final Logger logger = LoggerFactory.getLogger(BatchMonitoringNotifierlmpl.class);

@Autowired
private EmailService emailService;

@Override
@Async
public void notify(JobExecution jobExecution) {
String jobName = jobExecution.getloblnstance().getlobName();
Long jobld = jobExecution.getJobld();
emailService.sendJobFailureEmail(jobld, jobName);
}
}
Listing 5.33 YAonoinon tou BatchMonitoringNotifier Interface

5.4 Authors-job.xml

To apyelo authors-job.xml mephapBavel 6Ao to configuration mou adopd to Authors Job (BA. Listing 5.34).
Onwcg deiape kal oto avtiotolyo akoAouBlakd Staypappa tou KedpaAaiou 4, to job amoteAeital katd oslpd
ektéAeong amd Ta  PApoato:  authorsParametersStep, authorsinitializeStep, authorsStep kot
authorsFinalizeStep. Ta authorsParametersStep, authorsinitializeStep kot authorsFinalizeStep amoteAoUv
Kowa PAupata otn porl OAwv tTwv jobs tNg ebapUoyng Kol xpnolgomolouyv ta JobParametersTasklet kat
JobInfoTasklet mou avaAUBnkav otig avtiotowxeg svotntec. To authorsStep sival to kUplo Brjpo Tou
OUYKEKPLUEVOU job, ektelel To chunk processing pe to péyebog tou chunk va opiletol ota 1000 avtikeipeva
KoL vo xpnotpomolei toug ItemReader, ItemProcessor kat ItemWriter mou SnAwvovtat ato XML configuration

wg Spring beans kat avaAvovtal oTig eNopeVe tapaypadoug.

<batch:job id="authorsJob" parent="parentJob">
<l--Generic Parameters Step-->
<batch:step id="authorsParametersStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.JobParametersTasklet" scope="step">
<property name="jobName" value="#{jobParameters['jobName']}"/>
<property name="jobType" value="inputDatabase"/>
</bean>
</batch:tasklet>
<batch:fail on="PARAMETERS ERROR" />
<batch:next on="*" to="authorslnitializeStep" />
</batch:step>
<batch:step id="authorslInitializeStep" next="authorsStep">
<batch:tasklet ref="initializeInfoTasklet" />
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</batch:step>
<batch:step id="authorsStep" parent="parentStep" next="authorsFinalizeStep">
<batch:tasklet>
<batch:chunk reader="authorsReader"
processor="authorsProcessor"
writer="authorsWriter"
commit-interval="1000" />
</batch:tasklet>
</batch:step>
<batch:step id="authorsFinalizeStep">
<batch:tasklet ref="finalizeInfoTasklet" />
</batch:step>
</batch:job>
Listing 5.34 Configuration tou Authors Job

5.4.1 Authors Reader

MNa to Stafacpa twv authors amd tnv input database, ypnowlomnotjoape tov out-of the-box moapexouevo
JdbcPagingltemReader tou Spring Batch, ywa tov omolo pIAnoaue ektevwg oto Kedpahawo 2. O
JdbcPagingltemReader ytilet to SQL gpwtnuUa TUNUOTIKA, HECW TNG CUUTANPwoNG twv selectClause,
fromClause kal whereClause (BA. Listing 5.35) kat eniotpédel ta Sedopéva ava oeAideg twv 1000 eyypoadwv.
MNna tnv whereClause, AauBavovtat duvapkd amo to JobExecutionContext oL mapauetpot authorFrom,
authorTo wote va dlaBdacoupe dedopéva amo kel MOV OTAUATNOE TO Ponyouuevo authorslob (A amno tnv
apxn €Av TPOKELTAL yld TO opxlkd import). OL TIHEG QUTEG €xouv TeBel oto context amd Tto
JobParametersTasklet poall pe moapopolag AOYIKAG TIUEG ylo OAEC TI( OVIOTNTEG TOU ATALTOUV TO (610

functionality.

AdoU emotpadolv ta Sedopéva, kaBe eyypadr Tou result set mpémel va petaoxnuatiotel oe Author
domain object yia mepatépw enefepyacia amd tnv edappoyr). Auth tnv avoAlapBavel pla custom
RowMapper kAdon, n AuthorsRowMapper, n omnola ulomolei to RowMapper interface pe tov tpomo mou

dalvetal otnv Listing 5.36.

<bean id="authorsReader" class="org.springframework.batch.item.database.JdbcPagingltemReader" scope="step">
<property name="dataSource" ref="inputDataSource"/>
<property name="queryProvider">
<bean class="org.springframework.batch.item.database.support.SqlPagingQueryProviderFactoryBean" >
<property name="dataSource" ref="inputDataSource"/>
<property name="selectClause">
<value>
SELECT authors.virtuemart_author_id, authors.LastMod, authors.created_on,
authorsEl.au_name, authorsEl.au_desc, authorsEng.au_name, authorseEng.au_desc
</value>
</property>
<property name="fromClause">
<value>
FROM ebooks_virtuemart_authors authors
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LEFT JOIN ebooks_virtuemart_authors_el_gr authorsEl
ON authors.virtuemart_author_id = authorsEl.virtuemart_author_id
LEFT JOIN ebooks_virtuemart_authors_en_gb authorskng
ON authors.virtuemart_author_id = authorsEng.virtuemart_author_id
</value>
</property>
<property name="whereClause">
<value>
WHERE authors.LastMod &gt;="#{jobExecutionContext['parametersMap']['authorFrom']}'
AND authors.LastMod &lt;= '#{jobExecutionContext['parametersMap']['authorTo']}'
</value>
</property>
<property name="sortKey" value="authors.virtuemart_author_id"/>
</bean>
</property>
<property name="pageSize" value="1000"/>
<property name="rowMapper" ref="authorsRowMapper"/>
</bean>
Listing 5.35 Configuration tou Authors job oto authors-job.xml

public class AuthorsRowMapper implements RowMapper<Author> {

@Override

public Author mapRow(ResultSet resultSet, int i) throws SQLException {
Author author = new Author();
author.setld(resultSet.getInt("authors.virtuemart_author_id"));

author.setCreatedOn(ProcessingUtils.convertTimestampToDate(resultSet.getTimestamp("authors.created_on")));
author.setLastMod(ProcessingUtils.convertTimestampToDate(resultSet.getTimestamp("authors.LastMod")));
author.setNameEll(ProcessingUtils.trimToNull(resultSet.getString("authorsEl.au_name")));
author.setNameEng(ProcessingUtils.trimToNull(resultSet.getString("authorsEng.au_name")));
author.setDescriptionEll(ProcessingUtils.trimToNull(resultSet.getString("authorsEl.au_desc")));
author.setDescriptionEng(ProcessingUtils.trimToNull(resultSet.getString("authorsEng.au_desc")));
return author;

Listing 5.36 H kAdon AuthorsRowMapper

5.4.2 Authors Processor

MNa tnv enefepyaciao kabe Author domain object uAomoloUpe pia custom AuthorsProcessor kAdon, n omola
vlorolel To lItemProcessor interface mou mapéyel To Batch Batch. O processor S€xetal éva AVTIKELLEVO TN
dopa kat av sivatl valid to otéAvel otov ItemWriter (adoU cupmAnpwbel to kaboplopévo chunk size). Onwg
oploape oe mponyoupevo Kedpalato, Eva avtikelpevo Author eivat invalid edv €xeL kevd 1000 TO ayyALlko 660
KOL To €AANVIKO Ovopa Tou ouyypadéa. e auth tnv mepimtwon o AuthorsProcessor 1o ¢uAtpapel
(emuotpédel null). Av eival kevd povo 1o éva amd ta 600 ovouata, TOTe He KANon tng pebodou

validateAuthorNames, O¢toupe kat to 800 (oo Pe TNV TLUA TIOU UTIAPXEL.

public class AuthorsProcessor implements ltemProcessor<Author, Author> {

private static final Logger logger = LoggerFactory.getLogger(AuthorsProcessor.class);
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@Override
public Author process(Author author) throws Exception {
if (author.getNameEng() == null && author.getNamekEll() == null){
logger.debug("Author with Id: {} has Neither Greek Nor English Name. Shall Be Filtered Therefore",
new Object[]{author.getld()});
return null; //Filter Author Objects That Have No Name Attributes All
} else {
validateAuthorNames(author);
return author;
}
}

//If One Of The Author Names Is Null, Set It Equal To The Other. Author Names Must Not Be Null In The Db.
private void validateAuthorNames(Author author) {
if (author.getNameEng() == null) {
author.setNameEng(author.getName€ll());
} else if(author.getNametEll() == null){
author.setName€ll(author.getNameEng());

}
}

Listing 5.37 H kAdon AuthorsProcessor

5.4.3 Authors Writer

AdoU o Processor enetepyaoTel éva-£va oslplakd ta items tou chunk, n Alota pe 6oa anod ta items népacav
erutuywc ta validity checks, otéAvetal and to framework otov AuthorsWriter pe okomo va eyypagolv otnv
output Baon dedopévwy. O AuthorsWriter eivot ulomoinon tou ltemWriter interface tou Spring Batch kot
OTWC¢ OAeG oL KAAOELG pEXPL Twpa, SnAwveTtal w¢ bean oto XML configuration tng epappoyng. Eneldn o item
writer xpeldletal mAnpodopia yla To instance id Tou tpéxovtog job wote va kpatd otn Bdon To mola epyocia
glonyaye / Tpomornoinoe tnv kaBe eyypadn, BAEnoupue otn Listing 5.38 mwg cav property tou bean Bétoupue
péow late binding (xprion Tou step scope) autd akplBwg to id tou £xel B£osL yla epdg oTo execution context

to JobParametersTasklet.

<bean id="authorsWriter" class="gr.booksAdmin.batch.writers.AuthorsWriter" scope="step">
<property name="joblinstanceld" value="#{jobExecutionContext['parametersMap']['jobInstanceld']}" />
</bean>
Listing 5.38 AnAwon tou authorsWriter oto authors-job.xml

Mo kaBéva and tn Alota Twv OVTIKELLEVWY TIoU 0 writer AapPavel we elcodo kaheitat to AuthorsDaolmpl

(BA. Listing 5.40) mou avalopBavel va to eyypddel otn Baon Sedopévwvy.

H kAaon AuthorsDaolmpl eival plo eméxktacn tng kAdong AbstractDao mou meplypdape mapamavw,

npooapuocpévn  oto Authors job. AapBavel ta SQL spwtipata amd 1o resource bundle apyeio,
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OUUMANPWVEL TIC KATAAANAeG mapapétpoug Stafalovtag ta attributes tou Author avtikelpévou, Kal pe Tn

BonBela tou Spring JDBC Template ekteAel ta epwtrpata otn Bdaon (INSERT  UPDATE).

public class AuthorsWriter implements ItemWriter<Author> {

@Autowired
private AuthorsDao authorsDao;

private Long jobinstanceld;

@Override
public void write(List<? extends Author> authors) throws Exception {
for(Author author : authors){
authorsDao.insertOrUpdateAuthor(author, joblnstanceld);
}
}

public void setJoblnstanceld(Long jobInstanceld) {
this.jobinstanceld = jobInstanceld;
}

}
Listing 5.39 H kAdon AuthorsWriter

@Repository
public class AuthorsDaolmpl extends AbstractDao implements AuthorsDao {

private static final Logger logger = LoggerFactory.getLogger(AuthorsDaolmpl.class);

@Override
public void insertOrUpdateAuthor(Author author, Long joblnstanceld) {
logger.debug("Inserting/Updating Author With ID = {}.", author.getld());
DatabaseUtils.insertOrUpdate(outputidbcTemplate,
getSQLQueries("AUTHOR_INSERT"), getSQLQueries("AUTHOR_UPDATE"),
prepareSqlParameters(author, joblnstanceld)
);
}

private MapSqlParameterSource prepareSqlParameters(Author author, Long jobInstanceld){
MapSqlParameterSource parameters = new MapSqlParameterSource()
.addValue("id", author.getld())
.addValue("name€Ell", author.getNametli())
.addValue("nameEng", author.getNameEng())
.addValue("descriptionEll", author.getDescriptionElI())
.addValue("descriptionEng", author.getDescriptionEng())
.addValue("createdOn", author.getCreatedOn())
.addValue("lastMod", author.getLastMod())
.addValue("changed", 1)
.addValue("changedBy", joblnstanceld)
.addValue("consumed", 0)
.addValue("consumedBy", null);
return parameters;
}
}
Listing 5.40 YAomoinon tou AuthorsDao Interface
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5.5 Products-job.xml

To products-job.xml tng Listing 5.41 avauevoueva mepléxel to configuration mou adopd to Products Job.
Onwg kat to Authors Job, to Products Job amoteAeital katd oslpd ektédeong amd Tta Bruara:
productsParametersStep, productsinitializeStep, productsStep Kol productsFinalizeStep. Ta
productsParametersStep, productsinitializeStep kot productsFinalizeStep amoteAoUv kowvd Bripata otn pon
OAwv Twv jobs tng edapuoyng kal xpnowdomowolv ta JobParametersTasklet kot JoblnfoTasklet mou
avaAUBnKav oTLG avTioToLyeg evotnteC. To productsStep To omoio ektelel To chunk processing pe to péyebog
tou chunk va opiletat ota 1000 avrikeipeva kat va xpnotpomnolel Tig ProductsReader, ProductsProcessor kat
ProductsWriter mou Ba mapouclootoUv ota emopeva. Ot ProductsReader kot ProductsWriter, av kat
omoteAoUV EEXWPLOTEC UAOTIOLHOELG, £XOUV EVTEAWG AVAAOYN AELTOUPYLKOTNTO LE TIG avTioToLXeG KAQOELG TOU
Authors job kal ylwa autd n mopoucioon toug 6w TMOpOAeimeTal. Qo TAPOUCLACOUE OTNV EMOUEVN

napaypado tov ProductsProcessor, o onoiog ulomolel ta anapaitnta validations eni twv Products.

<beans xmins="http://www.springframework.org/schema/beans"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:batch="http://www.springframework.org/schema/batch"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/batch http://www.springframework.org/schema/batch/spring-
batch.xsd">
<batch:job id="productsJob" parent="parentlob">
<batch:step id="productsParametersStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.JobParametersTasklet" scope="step">
<property name="jobName" value="#{jobParameters['jobName']}"/>
<property name="jobType" value="inputDatabase"/>
</bean>
</batch:tasklet>
<batch:fail on="PARAMETERS ERROR" />
<batch:next on="*" to="productslInitializeStep"/>
</batch:step>
<batch:step id="productslnitializeStep" next="productsStep">
<batch:tasklet ref="initializeInfoTasklet" />
</batch:step>
<batch:step id="productsStep" parent="parentStep" next="productsFinalizeStep" >
<batch:tasklet>
<batch:chunk
reader="productsReader"
processor="productsProcessor"
writer="productsWriter"
commit-interval="1000"/>
</batch:tasklet>
</batch:step>
<batch:step id="productsFinalizeStep" >
<batch:tasklet ref="finalizeInfoTasklet"/>
</batch:step>
</batch:job>
Listing 5.41 Configuration tou productsJob oto products-job.xml
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5.5.1 ProductsProcessor

H ProductsProcessor AapBavetl éva Product domain object, kal eA€éyxel v €XEL CUUMANPWUEVO TOCO TOV
€AANVIKO 000 KoL ToV ayyALKO Tou TiTAo (Sev pag apkel va mapéxetal Lovo o €vag amo toug SU0) Kal AV To
£idog tou (Kind) avrkel otn Alota pe ta anodekta £i6n npoildvtwyv (mapouaoidactnkav oto KeddaAato 3). Av o
npoiov mAnpol kat T Tpeic mapandvw npoinobsoslg, Sivetal otn pEBodo enrichProductAttributes mpog

nepaltépw enefepyacia, dStadopeTikd pAtpdpetal (emotpodr null).

H enrichProductAttributes, avtAel and t Pacn Sedopéva yla TNV Katnyopla, ToV KATAOKEUAOTH, TOUG
ouyypadeig, to Bua (av mpokettal yia BLBAL0), TNV nAikia (ov TpoOKeLTal yla aLxvidt) kat moAAd A, pe
OKOTIO VO EUMAOUTIOEL UE QUTEG Tal avtiotolya attributes Tou Product avtikelpévou mou €xel SnuoupynOet
omod tov item reader. lNa va avtAnBel 6An amnattovpevn MAnpodopia evog mMPolovtog amatlteital n ekTéAson
oUVSUNOTLKWVY queries og OAOUC TOUG TIVOKEG E TOUG Oomoiou¢ oxetiletal autd mou otnv input Bdaon sivat
TieplooOTepoL amod eikool. To va ektehectolv paging epwtnuata nmou Ba dtapalouv OAa autd ta dsdopéva
UE TN pia, kpiBnke otnv mpagn Wlaitepa avamoteAeopatiko: o item reader xpelaldtav MOAAN TTEPLOCOTEPN
wpa ywa va StaBdcel chunks avilkelpévwy amd oon xpelalovtav ol emoOpevec ¢GACEL yla va Ta
enefepyaoTouV Kal va ta ypalouv otnv output Bdaon, pPe amotédeopa va mapakwAUeL TNV 0An Stadikacia.
KpiBnke Aoutdv, kal anodelytnke kal otnv mpagn, mwg akoAoubwvtag Aoyikr mapouola tng driving query
pattern o xpovog Ba pmopouce va BeAtiwbBel evtunwolakd. Katd tn ¢don avayvwong Stafdalovral ot
Baolkeg TAnpodopieg TWv TpOIOVTWV (amo TOUG ebooks_virtuemart_products,
ebooks_virtuemart_products_el_gr kat ebooks_virtuemart_products_en_gb), petaoxnuatifovral oe Product
OVTIKE(PEVA KoL OTEAVOVTAL OTOV processor mMou ekTeAwvtag ylo kabe mpoiov éva UNION query o 0Aoug
tou¢ related mivakeg gumAoutilel To TPoiov pe TIC MAnpodopieg mou Tou Asimouv. Ta kootofopa UNION
queries yla avtikeipeva oe chunks SnAadn, petatpénovtal os TOAA HKPOTEPA KoL KATA TIOAU ypnyopotepa

UNION queries pe avaBeon pépoug tng Souleldag otnv enrichProductAttributes tou IltemProcessor.

public class ProductsProcessor implements ItemProcessor<Product, Product> {
private static final Logger logger = LoggerFactory.getLogger(ProductsProcessor.class);

@Autowired
private ProductsDao productsDao;

@Override
public Product process(Product product) throws Exception {
//A Product Should Always Have nameEll, nameEng And An Known Kind Id
if(product.getNameEll() == null | | product.getNameEng() == null
| | product.getKind().equals(0) | | !knownKind(product.getKind(), product.getld())) {
logger.info("Filtering Product With Id = {} [NameéEll = {}, NameEng = {}, Kind = {}].",
new Object[]{product.getld(), product.getNameEll(), product.getNameEng(), product.getKind()});
return null; //Filter it
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}else {
enrichProductAttributes(product);
return product;

}

}

private void enrichProductAttributes(Product product) {
Map<Integer, String> attributesMap = productsDao.getProductAttributes(product.getld());
Set<Map.Entry<Integer, String>> attributesSet = attributesMap.entrySet();
for(Map.Entry<Integer, String> entry : attributesSet){
String value = ProcessingUtils.trimToNull(entry.getValue());
switch(entry.getKey()) {
case -1:
product.setCategories(value);
break;
case -2:
product.setAuthors(value);
break;
case -3:
product.setManufacturers(value);
break;
//Remaining Relationships Skipped For Brevity
}
}
}

private boolean knownKind(Integer kindld, Integer productid){
boolean knownKind = MiscellaneousUTtils.productKindsMap.get(kindld) != null;
if(lknownKind) {
logger.info("Product With ID = {} Has A Not Existing Kind With ID = {}.", productld, kindld);
}

return knownKind;

Listing 5.42 H k\aon ProductsProcessor

5.6 Inventory-job.xml

To configuration tou Inventory Job &ivetat otnv Listing 5.43. H por) tou Sltadépel ehadpws amd autr Twv
jobs mou dwaBalouv amnod Bacn dedopévwy Kkal ypadouv os Baon dedopévwy. Katd oslpd ektedouvtal Ta
inventoryConfigurationStep, inventoryParametersStep (to tasklet yia tov kaBoplopd Twv MAPAPETPWY TOU
job mou éxeL Nén mopouctaotel), inventorylnitializeStep (to kowd yla 6Aoug toug tumoug jobs tasklet yla
initialize tou BATCH_JOB_INFO), checkFileExistenceStep, inventoryStep (to chunk-oriented step),
moveProcessedFilesStep kat inventoryFinalizeStep (to kowvo yla dAoug toug Tumoug jobs tasklet yia finalize
Tou BATCH_JOB_INFO). Avadopd ota steps (cuvermakolouBa kat tasklets) mou adopouv ta jobs anod apyeio
oe Baon, kal 6ev €XOUV TTOPOUGCLAOTEL OTO HEXPL TWPQA, KPIVETAL amapaitnTto va yivel oTig evOTNTEG MOV

akoAouBoUlv.
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<batch:job id="inventorylob" parent="parentlob" job-repository="jobRepository">
<!I-- Configuration Step-->
<batch:step id="inventoryConfigurationStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.InventorylobConfigurationTasklet" >
<property name="configurationKey" value="inventory.job"/>
</bean>
</batch:tasklet>
<batch:fail on="CONFIGURATION ERROR"/>
<batch:next on="*" to="inventoryParametersStep" />
</batch:step>
<batch:step id="inventoryParametersStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.JobParametersTasklet" scope="step">
<property name="jobName" value="#{jobParameters['jobName']}"/>
<property name="jobType" value="inventory"/>
</bean>
</batch:tasklet>
<batch:fail on="PARAMETERS ERROR" />
<batch:next on="*" to="inventorylnitializeStep" />
</batch:step>
<batch:step id="inventorylnitializeStep" next="checkFileExistenceStep">
<batch:tasklet ref="initializelnfoTasklet" />
</batch:step>
<!I-- File Existence Step-->
<batch:step id="checkFileExistenceStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.FileExistenceTasklet" scope="step">
<property name="filesPath" value="#{jobExecutionContext['inventoryFilePath']}"/>
<property name="filePattern" value="#{jobExecutionContext['inventoryFilePattern']}"/>
</bean>
</batch:tasklet>
<batch:fail on="FAILED"/>
<batch:next on="NO FILES" to="inventoryFinalizeStep"/>
<batch:next on="*" to="inventoryStep"/>
</batch:step>
<batch:step id="inventoryStep" parent="parentStep">
<batch:tasklet>
<batch:chunk
reader="inventoryMultiResourcesltemReader"
processor="inventoryProcessor"
writer="inventoryWriter"
skip-policy="exceptionSkipPolicy"
commit-interval="100" />
<batch:listeners>
<batch:listener ref="skipListener"/>
</batch:listeners>
</batch:tasklet>
<batch:fail on="FAILED" />
<batch:next on="*" to="moveProcessedFilesStep"/>
</batch:step>
<!l-- Moved Processed Files To Processed Folder Step -->
<batch:step id="moveProcessedFilesStep">
<batch:tasklet>
<bean class="gr.booksAdmin.batch.tasklets.FilesProcessedTasklet" scope="step">
<property name="filesPath" value="#{jobExecutionContext['inventoryFilePath']}"/>
</bean>
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</batch:tasklet>
<batch:fail on="FILES ERROR"/>
<batch:next on="*" to="inventoryFinalizeStep" />
</batch:step>
<batch:step id="inventoryFinalizeStep">
<batch:tasklet ref="finalizeInfoTasklet" />
</batch:step>
</batch:job>
Listing 5.43 Configuration tou Inventory Job oto inventory-job.xml

5.6.1 inventorylobConfigurationStep

JuvnBNg MPAKTIKN OTav Hag evOLaPEPEL var cuvTnpoUUE KAmola properties dtadopeTikd avd meplBaiiov n
otav BgAoupe autd va pmopolV va aAAG{ouv SuVaULKA oo SLAXELPLOTEG TNC EKACTOTE EPOPUOYNG Elval TO
va kpatouvtal o Pacn dedouévwy. Autol akplBwg ATav oL AdyoL Tou odrynoav othv avamtuén tou
InventoryJobConfigurationTasklet (BA. Listing 5.44). To tasklet ekteAsital ocav mpwto Bripa otn por} Ttou
Inventory Job (fj 6molou dAhou job xpelaletal va Siapdoetl configuration amé Paocn), avalntd os €va
BonBntikd mivako (BATCH_JOB_CONFIGURATION) tuég pe Paon to kAeldi configurationKey mou &éxetal
WG OpLoOPA KATA TNV apxlKomoinor tou, Kol Ti¢ Palel oto execution context wote omolodnmote Brua
okohouBel va pmopet epooov TIg xpeldletal va TG Xpnolpomnotrosl. Onweg dailvetal Kol oTov KwOLKA, Ol TLUEC
mou to Inventory Job kdvel expose oto context eival ol inventoryFilePattern , inventoryFilePath kot
inventoryProcessedFolder mou énAwvouv To pattern Tou ovoOUATOG TWV TPOG AVAYVWOon apxeiwv, to path
tou file system oto onoio avapévetal va Bpebouv kal to path oto omoio e to mMou oAokAnpwBel to job Ta

enefepyacpuéva apxeia Ba petacdepbolv.

H avalntnon twv tiuwv otn Baon yivetal pe tn PoriBsla tou ConfigurationDao mou dev mapouctaletal 6w
KaBwg Oev €xel katL aflo avadopdc. To HOVO Tou TPEMEL va onpewwdel eival mwg kabwg to (610
configurationKey pmopel va €xeL teplooOTepeg amod Lo TLUEG otn Baon, o BATCH_JOB_CONFIGURATION 6Ba
TIPETIEL VO KPOTALEL TLG TIUEC E KATIOLO KOBOPLOUEVN OElpA WOTE va elval Suvatr) n avtloToixlon Twv PLeAwv
TI¢ emiotpedOpevng Alotag oe ocuykekpuéva attributes. EmumpdoBeta, otnv mepinmtwon mou to KAewdi dev
erotpePel Tiég amd tn Baon, To ExitStatus tou tasklet tiBetal ico pe “CONFIGURATION ERROR” wote va
propel to Spring Batch va teppatiosl tn por tou job xwpic va mpoxwpnoet ota emopeva Brpata (element

<fail/>).

@Repository
public class InventorylobConfigurationTasklet implements Tasklet {

private static final org.slf4j.Logger logger = LoggerFactory.getLogger(InventoryJobConfigurationTasklet.class);

@Autowired
private ConfigurationDao configurationDao;
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private String configurationKey;

@Override
public RepeatStatus execute(StepContribution stepContribution, ChunkContext chunkContext) throws Exception {
ExecutionContext executionContext =
chunkContext.getStepContext().getStepExecution().getlobExecution().getExecutionContext();

try {
configurelnventorylobValues(executionContext);

} catch(NoConfigurationValueException e) {
logger.error("Could Not Configure Inventory Job Values" , e);
stepContribution.setExitStatus(new ExitStatus("CONFIGURATION ERROR"));

}
return RepeatStatus.FINISHED;

}

private void configurelnventoryJobValues(ExecutionContext executionContext)
throws NoConfigurationValueException {
List<String> configurationValues = configurationDao.getConfigurationValues(configurationKey);
if(configurationValues.size()<3){
throw new NoConfigurationValueException();

}

executionContext.put("inventoryFilePattern", configurationValues.get(0));
executionContext.put("inventoryFilePath", configurationValues.get(1));
executionContext.put("inventoryProcessedFolder", configurationValues.get(2));

}

public void setConfigurationKey(String configurationKey) {this.configurationKey = configurationKey;}

Listing 5.44 H kAdon InventorylobConfigurationTasklet

5.6.2 checkFileExistenceStep

To deltepo véo tasklet yia Tnv mepimtwon twv jobs amnoé apxelo o Bdaon sival to FileExistenceTasklet tng
Listing 5.45. 2TOX0G TOU va AEYXEL av O0TO TPpoKaBopLlopéVo path umdpyxouv ovtwg apxela pe to InToupuevo
filename pattern kat av vai, va Bdalel oto execution context tnv anapaitntn nAnpodopia wote apevog va
propolpe va kpatiooupe otov BATCH _JOB_INFO cav LoTOpLKO TO Ovopa TwV apxeiwy ou enefepydotnkay
Kal adetépou va kabopicoupe to input tou MultiResourceltemReader (mou Ba mapouclaoTel mMapaKATW),
WOoTE 0UTOG vo propel duvaplkd va emetepyootel Sladopetikolc TUTOUC apxeiwv avaloya pe to Tt Ba
Bpebel kaBe popd otov input folder.

Mia mpooBetn amoaitnon mou ulomoleital pe xprion twv pebddwv processFiles kot unzipFile sival to va
eléyxetal av to apyeia mov Ba Ppebolv otov input folder eival cupmnieopéva (ZIP apyeia) kat av val vo
anooupmniélovtal (oto iblo path) kat va tiBetal oto execution context Alota pe ta ovopoTta TWV

OTOCUUTLECUEVWVY OPXELWV KaL OxLTou ZIP (mou £€ToL Kat aAA LW lval dxpnoTo yla Ta emopeva Brpata).
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To tasklet mépa amo tn doxeiplon e€alpéoswv ou Ba odnyrnoouv oe ExitStatus oav ta “UNZIP ERROR” kai
“JOB_ERROR” (mou pe tn ospd Toug Ba o6nynoouv o amotuyio Tou job), xelpileTal KoL TNV MEPUTTWON TOU
va pnv BpeBel kavéva apxeio oto mpokaboplopévo directory, emtotpédovtag to ExitStatus “NO FILES”. Onwg
daivetatl kat otn Listing 5.45, autd to ExitStatus odnyel oto inventoryFinalizeStep xwpi¢ tnv ektéAeon

KATolou GAAOU amo Ta evdlapeoa Prpata. Aev UTIAPXEL AOYOG VOl EKTEAECTEL KOVEVA ATIO AUTA.

public class FileExistenceTasklet implements Tasklet {
private static final Logger logger = LoggerFactory.getLogger(FileExistenceTasklet.class);

private String filesPath;
private String filePattern;

private static final String FILE_PATTERN = "inventoryFilePattern";

@Override
public RepeatStatus execute(StepContribution stepContribution, ChunkContext chunkContext) throws Exception {
ExecutionContext executionContext =
chunkContext.getStepContext().getStepExecution().getlobExecution().getExecutionContext();
List<String> filesList;
try{
filesList = processFiles(executionContext);
executionContext.put(JobParameter.FILES_LIST.getCode(), ProcessingUtils.convertListToString(filesList));
if(filesList.size()==0) {
logger.info("No File With Pattern {} Found In {}, Job Is Not Continuing.",
new Object[] { filePattern, filesPath });
stepContribution.setExitStatus(new ExitStatus("NO FILES"));
}
} catch(FileUnzipException exception) {
stepContribution.setExitStatus(new ExitStatus("UNZIP ERROR"));
} catch(JobConfigurationException exception) {
stepContribution.setExitStatus(new ExitStatus("JOB ERROR"));
}
return RepeatStatus.FINISHED;

private List<String> processFiles(ExecutionContext executionContext)
throws FileUnzipException, JobConfigurationException {
if(filesPath == null | | filesPath.split(",").length>1){ //Sanity Check
throw new JobConfigurationException(
MessageFormat.format("A Job Reading Local File System Can Not Have " +
"More Than One Path As Argument [filePaths = {0}]", filesPath));
}
List<String> fileNamesList = new ArrayList<String>();
File fileDirectory = new File(filesPath);
FileFilter fileFilter = new WildcardFileFilter(filePattern);
File[] fileList = fileDirectory.listFiles(fileFilter);
if(filePattern.toLowerCase().contains(".zip")) { //Extract .zip Contents
for(File file : fileList) {
List<String> unzippedFileFileNames = unzipFile(file, filesPath, filesPath);
if (unzippedFileFileNames.size() == 0) {
throw new FileUnzipException(
MessageFormat.format("Tried To Unzip {0} But The File Is Empty.", file.getName()));
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}else {
Iterator<String> iterator = unzippedFileFileNames.iterator();
while (iterator.hasNext()) { //Copy Unzipped Files Names To Files Names List
fileNamesList.add(iterator.next());
}

}
//Override File Pattern So That The Reading Step Can Read The Unzipped File

executionContext.put(FILE_PATTERN, "*." + FilenameUtils.getExtension(unzippedFileFileNames.get(0)));
}
}else {
for(File file : fileList) {
logger.info("File {} Matching Pattern {} Found In Path {}",
new Object[]{file.getName(), filePattern, filesPath});
fileNamesList.add(file.getName());
}
}
return fileNamesList;

}

private List<String> unzipFile(File file, String sourcePath, String destinationPath) throws FileUnzipException {
logger.debug("Invoking unzipFile() For File {}, Source Path {}, Destination Path {}.",
new Object[] { file.getName(), sourcePath, destinationPath });
try{
List<String> result = new ArrayList<String>();
byte[] buffer = new byte[1024];
ZiplnputStream ziplnputStream =
new ZipInputStream(new FilelnputStream(ProcessingUtils.prependFilePath(sourcePath, file.getName())));
ZipEntry zipEntry = ziplnputStream.getNextEntry();
while(zipEntry != null){
String fileName = zipEntry.getName();
logger.debug("Decompressing File With Name {}.", fleName);
File newFile = new File(ProcessingUtils.prependFilePath(destinationPath,fileName));
FileOutputStream fileOutputStream = new FileOutputStream(newfFile);
int len;
while((len = zipInputStream.read(buffer))>0){
fileOutputStream.write(buffer, 0,len);
}
result.add(fileName);
fileOutputStream.close();
zipEntry = ziplnputStream.getNextEntry();
}
zipInputStream.closeEntry();
ziplnputStream.close();
return result;
} catch(Exception exception){
logger.error("Exception", exception);
throw new FileUnzipException();
}
}

public void setFilesPath(String filesPath) { this.filesPath = filesPath; }

public void setFilePattern(String filePattern) { this.filePattern = filePattern; }

Listing 5.45 H kAdon FileExistenceTasklet
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5.6.3 moveProcessedFilesStep

Me tnv emtuyn oAokAnpwaon evog job mou dafalel apyeia, BEAoupe ta apyxeia autd vo petadEpovial o
karowov ¢akelo tou file system wote va tnpeltal €va eidoug Lotoplkd. Autdg elval o poAog Ttou
FileProcessedTasklet mou &ivetal otnv Listing 5.46. To path tou ¢akélou yia Ta processed apxeia
kaBopiletal and ta configuration values mou SitdBace 10 InventoryConfigurationTasklet kat ta apyeia
epooov Sev €xouv TUTO ZIP petadépovtal o autov e xprion tng Apache Commons FileUtils, adol npwta
npootebel 0TO OGVoUA TOUC TO String representation tou timestamp Katd to omoio €ywve n petadopd (wote

VO UTOPOULE VO XELPLOTOULE TNV MIEPIMTTWON apXEiwV pe To (610 dvopa og SLopOoPETIKEG NUEPOUNVIEG).

public class FilesProcessedTasklet implements Tasklet {
private static final Logger logger = LoggerFactory.getLogger(FilesProcessedTasklet.class);
private String filesPath; //The Path We Read For Inventory Files
private static final String PROCESSED_FOLDER_NAME = "inventoryProcessedFolder";

@Override
public RepeatStatus execute(StepContribution stepContribution, ChunkContext chunkContext) throws Exception {

ExecutionContext executionContext =
chunkContext.getStepContext().getStepExecution().getlobExecution().getExecutionContext();
File inputFile = new File(this.filesPath);
String targetPath = ProcessingUtils.prependFilePath(
filesPath, executionContext.getString(PROCESSED_FOLDER_NAMIE)
);
try {
createFilePathNamelfAbsent(targetPath);
File[] files = inputFile.listFiles();
for(File file : files) {
if(!file.isDirectory()){
//The .zip Files Are Not Needed, Delete Them
if(file.getName().endsWith(".zip")) {
FileUtils.deleteQuietly(file);
continue;
}
String fileName = getNewFileNameWithDateTime(file.getName());
FileUtils.movefFile(file, FileUtils.getFile(ProcessingUtils.prependFilePath(targetPath,fileName)));
logger.info("File {} Renamed To {} And Moved To Directory {}.",
new Object[]{file.getName(), fileName, targetPath});
}
}
} catch(Exception exception){
logger.error("Exception", exception);
stepContribution.setExitStatus(new ExitStatus("FILES ERROR"));

}
return RepeatStatus.FINISHED;

}

private void createFilePathNamelfAbsent(String targetPath) throws IOException {
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File targetDirectory = new File (targetPath);
if(!targetDirectory.exists()){
FileUtils.forceMkdir(targetDirectory);
}
}

private String getNewFileNameWithDateTime(String fileName){
DateFormat dateFormat = new SimpleDateFormat("yyyyMMddHHmmss");
return dateFormat.format(Calendar.getinstance().getTime()) + "_" + fileName;

}

public void setFilesPath(String filesPath) { this.filesPath = filesPath; }

Listing 5.46 H kAdon FileProcessedTasklet

5.6.4 InventoryMultiResourcesltemReader kau InventoryFieldSetMapper

Ma tov MultiResourceltemReader mtou xpnowomnoleital yla thv avayvwaon Twv Inventory apxeiwv (CSV) dev
UTIAPXEL KATL va oulntnBel 6w kabwg €xel avaAuBel Aentopepéotata oto Kedpdalato 2. To pdvo mpénel va
ovadepBel elval to OtL pe configuration cav kat autd tng Listing 5.47 pmopoupe va Slafdacoupe
TIEPLOOOTEPA TOU €VOG apXeia oTo path resources, mou mepléxouv delimited eyypad£g pe SlaxwpLloTko To
String “1*”, ko field names ta “sapid,productld,stock”. Ot eyypadéc Ba petaoyxnuatiotolv os Inventory
ovTikelpeva pe xpnion tou inventorylLineMapper (property tou FlatFileltemReader otov omoio kdvel

delegate o MultiResourceltemReader yla tnv oglplakr) avayvwaon Twv apxeiwy, To éva PHetd to dAlo).

<bean id="inventoryMultiResourcesltemReader"

class="org.springframework.batch.item.file.MultiResourceltemReader" scope="step">
<property name="resources"
value="file:#{jobExecutionContext['inventoryFilePath']}#{jobExecutionContext['inventoryFilePattern']}" />
<property name="delegate" ref="inventoryltemReader"/>

</bean>

<I-- Flat File Reader -->

<bean id="inventoryltemReader" class="org.springframework.batch.item.file.FlatFileltemReader" >
<property name="lineMapper" ref="inventoryLineMapper"/>
<property name="recordSeparatorPolicy" ref="inventoryRecordSeperatorPolicy" />

</bean>

<l-- Line Mapper -->

<bean id="inventoryLineMapper" class="org.springframework.batch.item.file.mapping.DefaultLineMapper" >
<property name="fieldSetMapper" ref="inventoryFieldSetMapper"/>
<property name="lineTokenizer" ref="inventoryLineTokenizer" />

</bean>

<l-- Separator Policy -->

<bean id="inventoryRecordSeperatorPolicy"

class="org.springframework.batch.item.file.separator.SimpleRecordSeparatorPolicy" />

<!I-- Field Set Mapper -->

<bean id="inventoryFieldSetMapper" class="gr.booksAdmin.batch.mappers.InventoryFieldSetMapper" />

<l-- Line Tokenizer -->

<bean id="inventoryLineTokenizer" class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer" >
<property name="delimiter" value="1*"/>
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<property name="names" value="sapld,productid,stock" />
</bean>

Listing 5.47 Configuration tou InventoryMultiResourceltemReader
ISlaitepn avadopa dev xpeldletal oute otnv uAomoinon tou FieldSetMapper (InventoryFieldSetMapper tn¢
Listing 5.48). O mapper &¢éxetal éva FieldSet cav €lcobo kal amAd dnuloupyel avtikeipeva Inventory pe
Bdaon ta fields productld kat stock (to sapid ayvon®nke otnv ulomoinon pag). To avtikeipeva
ETILOTPEDOVTAL, KOL EMOPEVOC OTN OELPA €ival o InventoryProcessor mou Ba avaAdfel to validation kot Ba
anodoaocioel av mpemnel va mpowBnBouv otov item writer  0xL. O InventoryProcessor mopouoldletal otnv

EMOWEVN EVOTNTA.

public class InventoryFieldSetMapper implements FieldSetMapper<Inventory> {
private static final Logger logger = LoggerFactory.getLogger(InventoryFieldSetMapper.class);

@Override
public Inventory mapFieldSet(FieldSet fieldSet) throws BindException {
Inventory inventory = new Inventory();
try {
inventory.setld(Integer.parseint(ProcessingUtils.trimToNull( (fieldSet.readString("productid"))));
inventory.setStockQuantity(Integer.parselnt(ProcessingUtils.trimToNull(fieldSet.readString("stock"))));
} catch (NumberFormatException exception){
logger.info("Not Valid Inventory FieldSet [PRODUCT_ID = {}, STOCK = {}1",
new Object[] { fieldSet.readString("productid"), fieldSet.readString("stock") });
}

return inventory ;

}

Listing 5.48 H kAdon InventoryFieldSetMapper

5.6.5 InventoryProcessor

O InventoryProcessor, Tépa oo To va EAEYXEL TO OTL TO AVTLKEipeVO Ttou enefepyaletal €xet valid TIpnA yo to
omdOepa (OeTiko aképalo), ektelel Kot pa mPOcOEeTN eUmopLkn anaitnon: eneldn To input oto inventory job
elval n mAApng Alota elbwv omwg autn eédyetol and to ERP tng etalpiag, kat emeldni dev Bélovpe va
xapaktnpilovpe wg 8éAta os Kabnuepvr) Bdcon to cUVOAO aUTWV, TIPEMEL Ta Inventory domain objects va
OTEAVOVTOL OTOV item writer povo epooov To andBeud toug dev €xel TpomonolnBel oe oxéon e autd Tou
umapxel nén otn Baon dedopévwy. Auto akplpwcg sival mou efacdalilel n uEBodog sameStock tng Listing
5.49. Me autr, kAeivel n mapouciaon tou Inventory Job, kaBwg 6An n untdéAounn vlomoinon mou to adopd

elvat akplPwc idla pe autr Twv jobs and Baon os faon kat apa Sev uTtapxeL Adyog va enavaindOel edw.

public class InventoryProcessor implements ItemProcessor<inventory, Inventory>{

@Autowired
private InventoryDao inventoryDaolmpl;
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@Override
public Inventory process(Inventory inventory) throws Exception {
//Filter Inventories that have same stock as existing
return (!validinventory(inventory) | | sameStock(inventory)) ? null : inventory;

}

private boolean sameStock(Inventory inventory) {
Integer existingStock;
try {
existingStock = inventoryDaolmpl.getExistingStock(inventory.getld());
inventory.setExists(true); //For The Writer
} catch (EmptyResultDataAccessException exception){
existingStock = null;

}
return existingStock != null && existingStock.equals(inventory.getStockQuantity());

}

private boolean validinventory(Inventory inventory){
return (inventory.getld() != null && inventory.getStockQuantity() != null && inventory.getStockQuantity() >0);
}

Listing 5.49 H kAdon InventoryProcessor

5.7 JobsLauncher kou tasks-context.xml

O mpwTto¢ amo toug SU0 TPOMOUG TToU UAOTIOINONKE WOTE VA UMOPOUHE va €KKLViooUpE Spring Batch jobs
elvat o BatchJobsLauncher tng Listing 5.50. Opiloupe tn péBodo launch mou, adol Snuloupynoel To
JobParameters avtikeipevo pe ta JOB_NAME, JOB_REQUESTER (“scheduler” 11 “controller” mou eivat o
SeUTEPOC TPOMOC yLo ekkivnon Tou Ba mapouctactel otn cuvéxela) kot LAUNCH_DATE, €ekwva to Job pe tn

BonBeLa tou Spring Batch JobLauncher.

To avtikeipevo Job opiletal oav property tou BatchJobsLauncher kat avaAappadvel va to B€oel éva Spring
Batch scheduled-task cav kat auto mou divetal wg napddelyua otnv Listing 5.51. To task opilel péow evog
cron expression mw¢ Ba kaAel tnv péBodo launch tou BatchlJobsLauncher kaBe pépa otig 15:00 kot BEtel To

property job avadepduevo oto bean authorslob mou €xel oplotel oto authors-job.xml.

public class BatchJobsLauncher {

private Job job;
private JobLauncher jobLauncher;

// Build The Job's Parameters And Launch It
public void launch() throws Exception {
jobLauncher.run(job, createParameters(job));

}

private JobParameters createParameters(Job job){
JobParametersBuilder parametersBuilder = new JobParametersBuilder();
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parametersBuilder.addDate(JobParameter.LAUNCH_DATE.getCode(), new Date());
parametersBuilder.addString(JobParameter.JOB_NAME.getCode(), job.getName());
parametersBuilder.addString(JobParameter.JOB_REQUESTER.getCode(), JobRequester.SCHEDULER.getCode());
return parametersBuilder.toJobParameters();

}

public void setJob(Job job) {
this.job = job;

}

public void setlobLauncher(JobLauncher jobLauncher) {
this.jobLauncher = jobLauncher;
}
}
Listing 5.50 H kAdon BatchJobsLauncher

<task:scheduler id="scheduler" pool-size="10"/>
<!l-- An Example Scheduled Task -->
<bean id="authorsTask" class="gr.booksAdmin.task.BatchJobsLauncher">
<property name="job" ref="authorslob"/>
<property name="jobLauncher" ref="jobLauncher"/>
</bean>
<task:scheduled-tasks scheduler="scheduler">
<task:scheduled ref="authorsTask" method="launch" cron="00 15 * * *" />
</task:scheduled-tasks>
Listing 5.51 Configuration tou tasks-context.xml

5.8 Partitioning

Ytnv Evotnta 2.10.3.1 sidape mwg pe TV xprion tou MultiResourcePartitioner mou mapéxetat ano to Spring
Batch pumopouUpue va ywpiooupe £€va job avayvwong amo moAd apxela o partitions wote kabéva amd avtd
(ta partitions n apyeia, €évvola LoodUvaun oe auth tnv mepintwon) vo enefepyaotel and SladopeTiko
thread, ermutaybvovrag ouvenakdAouBa tnv 6An Stadikaocia. ESw, yla va MAPOUCLACOUE UE TIEPLOCOTEPES
AenToUEPELEC TOL OO TO partitioning punopel va mpoodEpel, Ba SoUpe To MWG UMOPOUE Vo XWPILoOUE o€
partitions €va job avayvwong amnoé Baon deSopévwy. Ma TNV MepIMTwon autr) Sev MAPEXETAL KATIOLO ETOLUN
vlomoinon kalL apa xpeldletal va ypadtel custom Aoylkp He Xprion Onwg mavra interfaces mou to

framework mapéyet yla autod 1o oKomo.

5.8.1 ColumnRangePartitioner

To povo Tou €XOUE va KAVOUUE lval val uAomoljooupe TN partition péBodo tou Partitioner interface n
ormola, onwg dalvetal otn Listing 5.52, 6€xetal wg mapapetpo To gridSize mou kabopilel Tov aplBUod Twv
partitions (threads) ota omoia Ba xwptlotel n Stadikaocia. H partition, dedopévou tou gridSize, aAAd Kal Twv

napapeTpwy table kat column otig omoieg tiBetal To dvoua Tou mivaka mou pag evéladepel va xwplooupe
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o€ partitions kal To 6vopa tng oTtAANG otnv omola Ba BacLOTOUE WOTE VA YIVEL AUTO, TTPETEL VA XWPLOEL TIG
gyypadEg tou input mivaka oe (oa pépn katl va Snuioupynosl éva key-value Map and ExecutionContext

QVTIKELLEVA TTOU Ba TepLExouv omoladnmote TIUn xpelalopaote yla to configuration tou partitioned reader

pag.

Mo va yivouv KotavonTd Ta Topamavw, £0Tw Yl apddelypa mwe pog evladépel va xwplooupe oe
partitions tov mivaka ebooks virtuemart_authors pe Baon tnv PK otnAn tou virtuemart_author_id. H
uEBodog partition BAEmoupe otnv Listing 5.52 nwg €ekva umoAoyilovtag TG min, max Kal size TUUEC TIOU
gival avtiotolya n Hikpotepn TR mou Ba BpeBel otnv PK otAAn tnv wpa mou Ba tpéel o Partitioner, n
pEyLlotn TLun mou Ba BpeBei otnv PK otrAn, kat to péyebog mou umtohoyiletal yla to KABe partition pe Baon
TIC Min, max kal gridSize (Staipeon tou cuvoAikol elpouc pe to gridSize kat FLOOR wote va MAPOUUE
aképalo anotéAeopa). Exovrag autég Tig TIHEG, o Partitioner pmaivel og €va while loop kat umoAoyilet tig
minValue kat maxValue mou kaBopilouv tnv TR amo Kol £wg pe Baon to column tou kABe partition.
Mpémnel va onuelwdel 6w, mwg av to PK Eekva amo tnv tipn 1 (min) kat teAswwvel otnv T 10.000 (max),
KoL BéAou e va xwplooupe Tov Tivaka o 5 kopupdria, to size Sev Ba sival anapaitnta 2.000. Aev umapyxel
KATL TIou va. pog e€acdalilel mwe ot TIHEG Tou PK elval auto increment ) mwg Sev Ba Aelmouv KATOLEG
(emeldn m.x. €xouv Slaypadei). Oa pnopoloe to size va gival povo 1.000 (emeldn o mivakag evtog autol Tou
range €xXeL OTNV TPAYHUATIKOTNTA LOVo 5.000 syypad£c) Kol yla auTO XPELATETOL KOTA TOV UTIOAOYLOUO TWV
minValue kat maxValue va elpoote 6l0itepa MPOOCEKTIKOL WOTE VA XELPLOTOUPE OCWOTA HLa TETOLA
niepintwon. O£\oupe ta pépn ota omoia Ba xwplooupe tov Tivaka va eival kotd to duvatov ioa (e€aipeon
Ba amoteAel povo to teAeutaio mou Aoyw tng FLOOR pmopel va €xel meploodTepes eyypadEg, mpodavwg
Alyotepeg Tou size) wote ta threads mou Ba avaAdBouv tnv enefepyacia Toug KATA To execution Tou job va

elval Lodmooa anacyoAnpéva.

‘Exovtog Ti¢ TIHéEG minValue kal maxValue ylo to kB partition To HOVO TIOU £XOUE VO KAVOUUE ELVaL VA TLG
Bdaloupe ota ExecutionContext avtikeipeva mou Bo emotpadolv w¢ OmoTéEAsopa amo tnv partition. H
pHEB0SOG xtilel éva key-value Map pe to key va sival éva String pe to évopa mou Sivoups oto partition
(PartitionO, Partition1, Partition2 k.0.k.) kat value to ExecutionContext mou mepléxel TiI¢ minValue kat
maxValue koL To emotpédel wC amMOTEAEopo. TO TWC QUTO TO QTOTEAECUO UMOPOUUE va TO
xpnoluomnotooupe dpaivetal oto configuration tou job mou divetat otnv akdAoudn evotnta.
public class ColumnRangePartitioner implements Partitioner {

private JdbcOperations jdbcTemplate;

private String table; //The Name Of The SQL Table The Data Are In

private String column; //The Name Of The Column To Partition

@Override
public Map<String, ExecutionContext> partition(int gridSize) {
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Map<String, ExecutionContext> result = new HashMap<String, ExecutionContext>();
int min = jdbcTemplate.queryForObject(
"SELECT COALESCE(MIN(" + column + "), 0) FROM " + table, Integer.class
);
int max = jdbcTemplate.queryForObject(
"SELECT COALESCE(MAX(" + column + "), 0) FROM " + table, Integer.class
);
int size = jdbcTemplate.queryForObject(
"SELECT FLOOR(count(*) /" + gridSize + ") " +
"FROM " + table + " " +
"WHERE " + column +" >="+min+" " +
"AND " + column + " <=" + makx,
Integer.class
);
int start = min, end = min, upper = 0, number = 0;
if(min!=0 | | max!=0) { //Table Is Not Empty
do{
ExecutionContext value = new ExecutionContext();
result.put("Partition" + number, value);
end = jdbcTemplate.queryForObject(
"SELECT MAX(T." + column +") " +
"FROM (" +
"SELECT " + column +" " +
"FROM " + table + " " +
"WHERE " + column + " >=" +start+" " +
"ORDER BY " + column + " ASC " +
"LIMIT " + (size >0 ? size : 1) +
"),
Integer.class
);
upper = number==gridSize-1 ? max : end;
value.put("minValue", start);
value.put("maxValue", upper);
start=end + 1;
number++;
} while(upper!=max);
}
return result;
}
//Setters and Getters Skipped For Brevity
}

Listing 5.52 YAomoinon tou ColumnRangePartitioner

5.8.2 Configuration Job ywa xprion tou ColumnRangePartitioner

To configuration tou partitioned job ¢aivetal, nmaipvovrag cav napdadelypa to initial import twv Authors,
otnv Listing 5.53. To povo olaitepo mou €xeL o partitionedAuthorsReader (JdbcPagingltemReader) ival to
otL oto whereClause e late binding xpnowuomnolel Tig TiuéG minValue kat maxValue mou €xoupe umtoAoyloel
oTa TPOoNYOoUHEva Kal TLG omoleg Bplokel oto Step Context. To job opilel mwg Ba xwpliosl Tov mivaka oe 5
Koppatia (grid-size property) kot wg Ba xpnolpomnolet Tov authorsPartitioner mou eivat amAd €va bean to

ormnolo xpnolpomnolet tnv custom ColumnRangePartitioner kat B£tel TG TiHEG jdbcTemplate, table kat column.
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To framework, BA£movtag nwg oto step eninedo xpnowlomnoleital évag partitioner (partition element), kota
TNV €KKivnon tou job Ba ekteAéoel tnv custom ulomoinon pag wote va BaAel oto Step Context tnv
amoattoupevn mAnpodopia (minValue, maxValue) kal autopata Ba xwploel tnv epyacia o partitions mou Ba

avateBouv, pe xprion tou task-executor, o tooa threads 6ca to grid-size.

To povo mou pével va avadepbel eival mwg oto configuration Tou chunk Tou BANATOC pHOC XAUNAWVOULE TO
isolation level Twv transactions oe READ_COMMITTED Kol opiloupe WG TO
DeadlockLoserDataAccessException Ba eival €va retryable-exception pe retry-limit ico pe 10. Auto €ywe
ylatl eidope nwg avéavovtag tnv TR Tou grid-size og TIPEG peyaAUTepeg Tou 5 (mou Sivoupe edw wg
Tapadelypa), o ouVeMakOAoUBOG HeYaAUTEPOC OYKOG EpwTNUATWY gyypadns / evnuépwong odnyovos os
kamolta deadlocks mou Opwg avtyetwnilovtov Pe autd Tov TPOmo. To OTL Ta partitioned jobs
Xpnotuomnowtnkav HOvVo ylo To apxko import tng Baong deSoUEVWY, LaG EMETPETE VO XAUNAWOOUE TO
isolation level otnv pikpotepn Suvath tun, adoul To apxko import gywve oe off-working xpovikd mapdBbupo

TIOU 0 HoOvVoG Ttou aAAnAemidpouaoe e tn Baon Sedopévwy Atav n Spring Batch epappoyn.

<batch:job id="partitionedAuthorslob" parent="parentJob">
<batch:step id="authorsPartitionedStep">
<batch:partition step="authorsPartitioned" partitioner="authorsPartitioner">
<batch:handler grid-size="5" task-executor="taskExecutor"/>
</batch:partition>
</batch:step>
</batch:job>
<batch:step id="authorsPartitioned" parent="parentStep">
<batch:tasklet>
<batch:chunk
reader="partitionedAuthorsReader"
processor="authorsProcessor"
writer="authorsWriter"
commit-interval="1000"
retry-limit="10">
<batch:retryable-exception-classes>
<batch:include class="org.springframework.dao.DeadlockLoserDataAccessException" />
</batch:retryable-exception-classes>
</batch:chunk>
<batch:transaction-attributes isolation="READ_COMMITTED" />
</batch:tasklet>
</batch:step>
<I-- Partitioner -->
<bean id="authorsPartitioner" class="gr.booksAdmin.batch.partitioners.ColumnRangePartitioner" >
<property name="dataSource" ref="inputDataSource" />
<property name="table" value="ebooks_virtuemart_authors" />
<property name="column" value="virtuemart_author_id" />
</bean>
<l-- Reader -->
<bean id="partitionedAuthorsReader" class="org.springframework.batch.item.database.JdbcPagingltemReader"
scope="step">
<property name="dataSource" ref="inputDataSource"/>
<property name="queryProvider">
<bean class="org.springframework.batch.item.database.support.SqlPagingQueryProviderFactoryBean" >
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<property name="dataSource" ref="inputDataSource"/>
<property name="selectClause">
<value>
SELECT authors.virtuemart_author_id, authors.published, authors.created_on,
authors.modified_on, authors.LastMod, authorsEll.au_name, authorsEll.au_desc,
authorsEng.au_name, authorsEng.au_desc
</value>
</property>
<property name="fromClause">
<value>
FROM ebooks_virtuemart_authors authors
LEFT JOIN ebooks_virtuemart_authors_el_gr authorskEll
ON authorsEll.virtuemart_author_id = authors.virtuemart_author_id
LEFT JOIN ebooks_virtuemart_authors_en_gb authorskEng
ON authorsEng.virtuemart_author_id = authors.virtuemart_author_id
</value>
</property>
<property name="whereClause">
<value>
WHERE authors.virtuemart_author_id &gt;= #{stepExecutionContext[minValue]}
AND authors.virtuemart_author_id &lt;= #{stepExecutionContext[maxValue]}
</value>
</property>
<property name="sortKey" value="authors.virtuemart_author_id" />
</bean>
</property>
<property name="pageSize" value="1000" />
<property name="rowMapper" ref="authorsRowMapper" />
</bean>
Listing 5.53 Configuration tou ColumnRangePartitioner

5.8.3 JUnit Testing tou ColumnRangePartitioner

Ma ta JUnit tests tou ColumnRangePartitioner xpnowomnowiBnke n in-memory H2 Database Engine® kat
vlorolBnkav tests cav kat avtd tng Listing 5.54. H H2 pag emutpémnel va oplooupe o€ resource apyeia ta
scripts yla dnuouvpyia mvakwy kot eloaywyr 6edopévwy og autolg, To omoia Katd To set up Tou testing
poc (@Before annotated péBodoc) Snuioupyolv pla Bdaon Sedopévwv oOTn PVAUN TIOU WIMOPEL va
xpnotpomnotlnBetl amod tov partitioner ota tests mou akolouBouv (@Test annotated péBodol). Ta create-
tables.sql kat insert-data.sql mou ¢aivovral otnv péBodo autrh, mapaleimovtal ylo AGYoug GuVTOpLaC
KaBw¢ dev mepLéxouv KATL G€lo avadopdg. ATtAd dnpoupyolv Téooepelg Ttivakeg pe otnAeg ID (PK) kot TITLE
Kol elodyouv eyypadec oe outols. To TANBoG Twv eyypadwyv €ival TETOO WOTE VO UMOPECOUUE Vo
teotdpoupe OAa ta mbava oevapla Tou partitioning: aplOuog eyypadwv tETolog ou Ba 0dnynoeL og ioa
partitions (uniformlyDistributestTest), aplBuoc eyypadwv tétolog mou Ba odnynoel otn dnuloupyia Kat

€VOC partition pe meplooodtepe eyypadEG AOyw Tou umoAolmou oto omoio obnyel n FLOOR katd Tov

33 Meploootepa yia tnv H2 Database Engine e6w: http://www.h2database.com/html/main.html
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umtoAoylouo tou size (notUniformlyDistributedTest) kKA. H in-memory Bdon mou &nuoupyeitol mpemneL Kotd

To tear down va yivel shutdown kot auto akplpwg kavou e otnv @After annotated pébodo.

public class ColumnRangePartitionerTest {

private ColumnRangePartitioner partitioner = new ColumnRangePartitioner();
private EmbeddedDatabase database;

@Before
public void setUp() {
database = new EmbeddedDatabaseBuilder()
.setType(EmbeddedDatabaseType.H2)
.addScripts(
"classpath:/create-tables.sql",
"classpath:/insert-data.sql"
)
.build();
partitioner.setDataSource(database);

}

@After
public void tearDown() {
database.shutdown();

}

@Test
public void uniformlyDistributedTest() {
partitioner.setTable("CB_TABLE_1");
partitioner.setColumn("ID");
Map<String, ExecutionContext> partitions = partitioner.partition(4);
Assert.assertEquals(4, partitions.size()); //CB_TABLE 1 Has 4 Equal Partitions
for(ExecutionContext executionContext : partitions.values()) {
Integer min =0, max =0;
for(Map.Entry<String, Object> entry : executionContext.entrySet()) {
if(entry.getKey().equals("minValue")) min = (Integer) entry.getValue();
if(entry.getKey().equals("maxValue")) max = (Integer) entry.getValue();
}
Assert.assertEquals(2, max-min); //Each Of The Partitions Has 3 Items
}
}

@Test
public void notUniformlyDistributedTest() {

partitioner.setTable("CB_TABLE_2");

partitioner.setColumn("ID");

Map<String, ExecutionContext> partitions = partitioner.partition(4);

Assert.assertEquals(4, partitions.size()); //CB_TABLE 2 Has A Couple Of More Items In The Last Partition
}

@Test

public void singleRowTest() {
partitioner.setTable("CB_TABLE_3");
partitioner.setColumn("ID");
Map<String, ExecutionContext> partitions = partitioner.partition(4);
//CB_TABLE_3 Has Only One Row, So We Get Only One Partition
Assert.assertEquals(1, partitions.size());
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@Test
public void emptyTableTest() {
partitioner.setTable("CB_TABLE_4");
partitioner.setColumn("ID");
Map<String, ExecutionContext> partitions = partitioner.partition(4);
Assert.assertEquals(0, partitions.size()); //When The Table Is Empty The Partitioner Returns An Empty Map

Listing 5.54 JUnit Testing tou ColumnRangePartitioner

5.8.4 AnoteAéoparta xpriong tov ColumnRangePartitioner

KAelvoupe autn tnv evotnta divovtag tig mAnpodopieg mov péoa amd to GUI maipvoupe yia to Job
Execution kal ta Step Executions evog partitionedAuthorslob (Zxnuata 5.3 kat 5.4). BAémoupe nwg to job
StaBalel 2.737.988 syypadec kat Ti¢ enefepyaletal pe 5 threads polpalovtdg teg ota partitions 0 €wg kot 4.
KaBéva amd autd emnefepyaletal 547.597 eyypadéc pe efailpeon to teAeutalo (Partitiond) mou
enefepyaletal Aiyo meplocotepes. To job OAOKANPWVETAL EMITUXWG O KATL AlyotePO amod 15 Aemtd, e Tov
1610 Oyko eyypadwv otav tpéxel ot single threaded configuration va xpelaletal neplocotepo amno 1 % wpa.
lvetat Aoutdv avtAnmtd mwc, TOUAAXLOTOV Lo To apXLko import tng Consolidation Bdong Kal Twv tecodpwv
Bdaoswv tou ATG (ta osvdpla ota omoiot o partitioner xpnolpomoltnbnke), n MPocogyylon out) ATAV
HOVOSpopog oUTWG WoTe va emiteuxBel n ohokAnpwaon tng Sladikaciog eviog Tou Kaboplopévou Xpovikou

napabupou.

Job Executions: [partitionedAuthorsJob | Job Instance Id = 110]

Execution ld Start Time End Time Duration Status Exit Code Step Executions Actions

110 2017-05-07 08:56 2017-05-07 09:11 15 minutes COMPLETED COMPLETED View Step Executions Q

Ixnua 5.3 Job Execution tou partitionedAuthorsJob

Step Executions [authorsJob | Job Instance Id = 110, Job Execution Id =110]

Read Filter Write Read Write Process Commit Rollback
D Name Status Exit Code Count Count Count Skip Count Skip Count Skip Count Count Count
0 authorsParametersStep COMPLETED COMPLETED o 0 0 0 0 0 1 0
1 authorsinitializeStep COMPLETED COMPLETED o 0 0 0 0 0 1 0
2 authorsPartitionedStep COMPLETED COMPLETED 2737988 3 2737985 0 0 0 2740 0
3 authorsPartitioned:Partition0 COMPLETED COMPLETED 547597 1 547596 0 0 o 548 o
4 authorsPartitioned:Partition1 COMPLETED COMPLETED 547597 0 547597 0 0 o 548 o
5 authorsPartitioned:Partition2 COMPLETED COMPLETED 547597 2 547595 0 0 o 548 o
6 authorsPartitioned:Partition3 COMPLETED COMPLETED 547597 0 547597 o] 0 a 548 a
7 authorsPartitioned:Partition4 COMPLETED COMPLETED 547600 0 547600 0 0 0 548 0
] authorsFinalizeStep COMPLETED COMPLETED o 0 0 0 0 0 1 0

Ixnua 5.4 Step Executions tou partitionedAuthorsJob
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5.9 Web Interface

Tic evépyeleg TTOU UTOpPEL va eKTEAECEL O XpoTNG LECW TOU web user interface pmopoU e va TI¢ Xwpilooupe
o€ SUO KATNYOPLEG: EVEPYELEC YL EKKIVNON 1 OTOUATNMO EVOC job KoL EVEPYELEC yla ATAR TTapousioon Twy
oowv £xouv Nén ekteleotel. Onwg avadpEpOnke kal oto tponyoupevo Kedpalalo, yia tTnv uAomoinon tou GUI
xpnotuormnot0nke to Spring MVC. Mpdobeta og auUTO, KAl UE OKOTO TO va UAormolnBel ypnyopotepa to View,
xpnotgomnowibnke kot to Twitter Bootstrap“, éva. HTML, CSS kot JavaScript framework mou péow twv
EUKOALWY TIOU TTAPEXEL ETLTPEMEL TNV SnUloupyia TANPwWC responsive projects xwpig o xpriotng va xpelaletol
anapaitnta —edpodéoov tou apkouv ta default templates kat functionalities— va ypaget Sk tou CSS f

JavaScript.

5.9.1 JobsController

stov JobsController, mou eival kat o Baotkdg Controller tng epappoyric opilovral ta endpoints /jobLaunch
kat /stopJobExecution (BA. Listing 5.55). To mpwto (mou €xeL Kal MEPLOCOTEPO evlladEPoV), SEXETAL oav
@RequestParam to ovopa tou job mpog ekkivnon, pe tnv BonBeta tou JobRegistry (mou yivetal @Autowired
otnv KAdon pag) to petadppdlel os Job object kal o mepvaet pall pe tig JobParameters (mou xtilovral and
TI¢ URL mapapétpoug tou request e xprion tng pebddou extractParameters) otov JobLauncher mou Ba
avaAafel tnv aclyxpovn ekkivnon tou job. Edooov dev mapouclactel KAmolo exception o Xpnotng
avakateuBuveTaL otnv apxkn oeAida omou pe xpnon RedirectAttributes epdaviletal pAvupa mou Tov
EVNUEPWVEL OTL TO job &ekivnoe emtuxwe. Mo v €E€ALEN Tou pmopel va evnuepwBel péow Twv dowv

avoAuvovtal ota okoAouBa.

H /stopJobExecution, moAU amloUotepn os Aoyikr), anha maipvel cav @PathVariable to job execution ID
TIOU 0 XPNoTNC MIOUMEL va OTAPOTHOEL Ko {NTA TNV EKTEAECH QUTAG TNG EVEPYELAG armo To JobsService mou

TIAPOUCLATETAL O€ EMOUEVN EVOTNTA.

@Controller
@RequestMapping("/admin")
public class JobsController {

private static final Logger logger = LoggerFactory.getLogger(JobsController.class);

private static final String JOB_PARAM = "job";

private static final String EXCEPTION_PAGE = "exception";
private static final String SUCCESS_LABEL = "successMessage";
private static final String HOME_PAGE = "home";

private static final String DEFAULT_JOB_NAME = "multiplelob";

3 Meploootepa yia to Bootstrap edw: http://getbootstrap.com/
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private static final Integer PAGE_SIZE = 10; //Default Value
private static final Integer START_FROM = 0; //Default Value

@Autowired
private JobRegistry jobRegistry;

@Autowired
private JobLauncher asynchronousJoblLauncher;

@Autowired
private JobsService jobsService;

@RequestMapping(value = "/jobLaunch", method = RequestMethod.GET)
@ResponseStatus(HttpStatus.ACCEPTED)
public String launch(@RequestParam String jobName,
HttpServletRequest request, RedirectAttributes redirectAttributes) throws Exception {
JobParametersBuilder builder = extractParameters(request);
//To Get A Different Job Instance
builder.addDate("launchDate", new Date());
//Asynchronous Job Launcher In Order To Not Monopolize The Web Container's Thread
asynchronousJobLauncher.run(
jobRegistry.getlob(request.getParameter(JOB_PARAM)),
builder.toJobParameters()
);
redirectAttributes.addFlashAttribute(
SUCCESS_LABEL,"Job With Name " + jobName + "' Launched Successfully."
);

return "redirect:/";

@RequestMapping(value = "/stopJobExecution/{jobExecutionld}", method = RequestMethod.GET)
public String stopJobExecution(
@PathVariable(value = "jobExecutionld") Long jobExecutionld,
@RequestParam(required = true) String jobName,
RedirectAttributes redirectAttributes) throws Exception {
jobsService.stopJobExecution(jobExecutionld);
redirectAttributes.addFlashAttribute(
SUCCESS_LABEL, "Stop Signal Successfully Sent, But This Doesn't Mean That The Job Has Stopped."
);
return "redirect: /admin/jobExecutions/" + jobExecutionld + "?jobName=" + jobName;

}

@RequestMapping(value="/runningExecutions/{jobName}", method = RequestMethod.GET)

public String getRunninglobExecutions(@PathVariable(value = "jobName") String jobName, Model model) {
model.addAttribute("jobExecutions", jobsService.getRunninglobExecutions(jobName));
return "admin/jobExecutions";

}

@RequestMapping(value = "/jobExecutions/{joblnstanceld}", method = RequestMethod.GET)

public String getJobExecutions(@PathVariable(value = "joblnstanceld") Long jobInstanceld, Model model) {
model.addAttribute("jobExecutions", jobsService.getJobExecutions(jobInstanceld));
return "admin/jobExecutions";

}

@RequestMapping(value="/failedJobExecutions", method= RequestMethod.GET)
public String getFailedJobExecutions(Model model){
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model.addAttribute("failedJobExecutions", jobsService.getFailedJobExecutions());
return "admin/failedJobExecutions";

}

@RequestMapping(value = "/stepExecutions/{jobExecutionld}", method = RequestMethod.GET)
public String getStepExecutions(
@PathVariable(value = "jobExecutionld") Long jobExecutionld, Model model) {
model.addAttribute("stepExecutions", jobsService.getStepExecutions(jobExecutionld));
return "admin/stepExecutions";

}

private JobParametersBuilder extractParameters(HttpServietRequest request){

JobParametersBuilder builder = new JobParametersBuilder();
Enumeration<String> paramNames = request.getParameterNames();
while(paramNames.hasMoreElements()) {

String paramName = paramNames.nextElement();

if(lJOB_PARAM .equals(paramName)) {

builder.addString(paramName, request.getParameter(paramName));

}
}
return builder;

}

@RequestMapping(value = "/home", method= RequestMethod.GET)
public String jobs(
@RequestParam(required = false) String allJobs,
@RequestParam(required = false) String pageSize,
@RequestParam(required = false) String startFrom,
HttpServletRequest request, Model model) throws Exception {
String jobName = ProcessingUtils.trimToNull(allJobs) != null ? alllobs : DEFAULT_JOB_NAMIE;
Integer resultsPerPage = NumberUtils.to/nt(pageSize, PAGE_SIZE);
Integer resultsStartFrom = NumberUtils.tolnt(startFrom, START_FROM);
model.addAttribute("jobName", jobName);
model.addAttribute("alllobNames", jobService.getlobNames());//Select Options
model.addAttribute("joblInstances", jobService.getlobinstances(jobName, resultsStartFrom, resultsPerPage));
List<Joblnstance> latestloblnstance = jobService.getloblnstances(jobName, 0, 1);
if(latestloblnstance.size()>0){ //Add Info About The Latest Job Execution
model.addAttribute("latestExecution”,
jobService.getlobExecutions(latestloblnstance.get(0).getlnstanceld()).get(0));
}
model.addAttribute("pager",
new Pager(request.getRequestURI(), resultsPerPage, resultsStartFrom,
jobService.getloblnstanceCount(jobName), MiscellaneousUtils.httpRequestParameters(request)
)
);
return HOME_PAGE;
}

@ExceptionHandler(Exception.class)

public ModelAndView handleException(Exception exception) {
logger.error("exception", exception);
ModelAndView modelAndView = new ModelAndView(EXCEPTION_PAGE);
modelAndView.addObject("exceptionName", exception.getClass().getSimpleName());
return modelAndView;

}

}
Listing 5.55 YAomoinon tou JobsController
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Ektog autwy, @A a endpoints mou opilovtal Kal £(0UV Vol KAVOUV HE TNV IApousiaon Twv 0owv n edbappoyn
£xel exteléoel gival ta /home mou spdavilel ta no npdodata instances evog job 500£vtog Tou ovopaTog
TOU WOTE va UImopel o xpnotng va avalntiost mANPodopieg OXETIKA HE autd, /runningExecutions mou
enotpEdeL Ta job executions mou ektehovvtol §00gvtog evdg job name, /jobExecutions mou emiotpédel Ta
job executions gvoc job instance, /stepExecutions mou smiotpedel Ta step executions evog job execution kot
/failedJobExecutions mou emotpédel OAa ta amotuxnuéva jobs. Ola autd ta endpoints To pévo Tou
KAvouv eival va avoaBétouv oto JobsService tnv avaktnon Twv QMATOUUEVWY TIANPOQOPLWY amod To
JobRepository, va tig¢ 6étouv oto Model, kalL va avoakateuBuvouv To Xprotn oto katdAAnAo View. H

vAoroinon tou JobsService Sivetal euBUC apéowg.

5.9.2 JobsService

To implementation tou JobsService &ivetal otnv Listing 5.56. ESw ypnolpomnolovvtal ta JobExplorer kat
JobOperator interfaces mou mapoucidotnkav Bewpntikd oto Kedpdlalo 2, WOTE VO AVOKTWVTOL OL
amaltoupeveg kKabe popd mAnpodopieg and to JobRepository Tou Spring Batch | mBavwg va ekteAolvtal
EVEPYELEC ETL qUTOU. Agv UTTAPXEL KATL OTO omoia va xpelaletal va otabolpe pe Aemtopépela 6w. Avaloya
ME To TL {ntd To Presentation Layer amo 1o Service Layer, eKTEAOUVTAL OL QMALTOUEVES EVEPYELEG WOTE VA
avaktnBouv ol anapaitnteg yia to Model mAnpodopieg (mapadelypatog xdpv ta ovouata tTwv registered
jobs, Ta ekteloUpeva executions evog job, Ta step executions evoc instance kAm).

@Service
public class JobServicelmpl implements JobService {

private static final Logger logger = LoggerFactory.getLogger(JobServicelmpl.class);

@Autowired
private JobExplorer jobExplorer;

@Autowired
private JobOperator jobOperator;

@Override
public List<String> getlobNames() {
return jobExplorer.getlobNames();

}

@Override
public List<JobInstance> getloblnstances(String jobName, int start, int count) {
return jobExplorer.getloblnstances(jobName, start, count);

}

@Override
public int getJobInstanceCount(String jobName) {
int result =0;
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try {
result = jobExplorer.getJoblnstanceCount(jobName);
} catch (NoSuchJobException e) { //Do Nothing
logger.debug("exception”, e);
}

return result;

@Override

public List<JobExecution> getJobExecutions(long jobInstanceld) {
JoblInstance jobInstance = jobExplorer.getJoblnstance(jobInstanceld);
return jobExplorer.getlobExecutions(jobInstance);

}

@Override
public List<JobExecution> getFailedJobExecutions() {
List<JobExecution> failedJobExecutions = new ArrayList<JobExecution>();
List<String> jobNames = jobExplorer.getlobNames();
for(String jobName : jobNames){
int pageSize = 10;
int currentPageSize = 10;
int currentPage = 0;
while(pageSize == currentPageSize){
List<Joblnstance> joblnstances = jobExplorer.getloblnstances(jobName, currentPage*pageSize, pageSize);
currentPageSize = jobInstances.size();
currentPage ++;
for(Joblnstance jobInstance : joblnstances){
List<JobExecution> jobExecutions =
jobExplorer.getlobExecutions(joblnstance);
for(JobExecution jobExecution : jobExecutions){
if(ljobExecution.getExitStatus().equals(ExitStatus. COMPLETED) &&
ljobExecution.getExitStatus().equals(ExitStatus.STOPPED)) {
failedJobExecutions.add(jobExecution);

return failedJobExecutions;

}

@Override
public List<JobExecution> getRunninglobExecutions(String jobName) {
List<JobExecution> result = new ArrayList<JobExecution>();
try {
Set<Long> runninglobExecutions = jobOperator.getRunningExecutions(jobName);
for(Long runninglobExecution : runningJobExecutions){
result.add(jobExplorer.getlobExecution(runninglobExecution));
}
} catch (NoSuchJobException e) {
logger.debug("exception”, e);
}
return result;

}

@Override
public List<StepExecution> getStepExecutions(long jobExecutionld) {
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return (List<StepExecution>) jobExplorer
.getJobExecution(jobExecutionld)
.getStepExecutions();

@Override
public boolean stopJobExecution(long jobExecutionld)
throws NoSuchJobExecutionException, JobExecutionNotRunningException {
return jobOperator.stop(jobExecutionld);

}

Listing 5.56 JobsService Implementation

5.9.3 Views

OAa ta mponyoUpeva £XOUV TEAIKWG OOV TIAPAYOLEVO OMOTEAECUA Views oav Kol autd mou Sivovtol ota

okOhouBa oxnuoata. O xpnotng Umopel amd TtV KeVIpKR oeAida va avalntriosl péow ¢GIATpwv Ta Lo

npoodata instances tou job mou tov evlladépel, va el Ta executions yla KATOLO Ao auTtd KoBwWE Kot Ta

step executions evog and autd ta job executions. To interface divel mAnpelc mAnpodopieg oXeTIKA Pe TO

note Eekivnoe kal mote oAokAnpwOnke €va job, ta items mou StaPaoce, piktpape Kal teAkd gyypade otnv

output database, TI¢ mapapétpoug e TIG omnoieg £Tpee To KAOe job, Ta exceptions mou MBavwe ey£pOnkayv

KoL TToAAG dAAa. O xpnotng edpooov €xeL to poho ROLE_ADMIN pmopel va ekkivel jobs péow tou sidebar mou

dalveTal oTo MPWTO ATO TA MAPOAKATW oxfuata (SladopeTikd oUTe To BAETEL, 0UTE UMOPEL VA KAAEDEL TIG

pneBOSouC Tou JobsService kaBwg to Spring Security uéow intercept-url patterns tou k6BeL TNV MpocBacn oe

0UTEC), va otapata ebpocov to emBupei jobs mou Tpéxouv K.a.

\.’..J
Launch Jobs
Jobs authorsJob v Search
Authors Job
Products Job
Latest Execution: ID: 110 STATUS: COMPLETED EXIT CODE: COMPLETED LAST UPDATED: 2017-05-07 10:09:47
nventory Job
Job Instances [pescending Order]

Instance Id Job Name Version Executions
110 authorsJob 0 View
108 authorsJob 0 View
108 authorsJob 0 View
107 authorsJob 0 View

106 authorsJob 0 View

IxNua 5.5 Home Page tn¢ edpappoyng
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'. Home Page O Logout

Job Executions: [authorsJob | Job Instance Id = 93]

Execution Id Start Time End Time Duration Status Exit Code Step Executions

93 2017-05-07 17:10 2017-05-07 17:14 4 minutes COMPLETED COMPLETED View Step Executions

IxNnua 5.6 Job Executions yia emieypévo Job Instance

l‘ Home Page O Logout

Step Executions [authorsJob | Job Instance Id = 93, Job Execution Id = 93]

Read Filter Write Read Write Process Commit Rollback
1D Name Status Exit Code Count Count Count Skip Count Skip Count Skip Count Count Count
36 authorsParametersStep COMPLETED COMPLETED 0 0 0 0 0 0 1 0
ar authorsinitializeStep COMPLETED COMPLETED 0 0 0 0 0 0 1 0
38 authorsStep COMPLETED COMPLETED 10009 7 10002 0 0 0 1 0
39 authorsFinalizeStep COMPLETED COMPLETED 0 0 0 0 0 0 1 0

Ixnua 5.7 Step Executions yla emileypévo Job Execution

5.9.3.1 NMNapadsiypa JSP oeAidag e xprion Tou Bootstrap

Jav MAPASELY O TOU WG UITOPOULE VAL XPNOLLOTIOLCOUE TO Bootstrap yla va yxtiooupe tig HTML oeAibeg
MoG propoU e va dwaooupe tov JSP kwdika tng Home Page (Listing 5.57). Xpnowonowwvtag TG CSS KAGoELg
Tou To Bootstrap opilel ywa to grid-system tou pmopolpue Xwpi¢ Slaitepo KOmo va Snuloupyrnooupue
responsive oelideg, evw emumpoobeta, mapéxetol mAnBwpa and £totpa CSS kat JavaScript components mtou
UmopoUV va XxpnotpomnolnBolv pe To Hovo mou va Xpelaletal cuvnbwe va gival —kat TaAL- To va SWoouE
ota elements tg oeAidog pag TG katdAAnAec kAdoelg. To framework opilel CSS breakpoints wote va
Xwploel toug clients os 4 katnyopieg pue Baon tn Sidotaor toug: Extra Small (xs, <768px), Small (sm,
>=768px), Medium (md, >=992px) kat Large (lg, >=1200px). Ta defaults pmopoUv va oAAd€ouv Katd
BoUAnon, oe /admin uAomouoelg OPUWE oAV KOL QUTH TIOU XPELACTAKAUE EUEIC TOL 60O £TOLUA TTAPEXOVTOL
elval KATL mapandavw amno opketd. Metafld aAAwv xpnotpomolnénkav otnv edpapuoyn pag fixed navbars,
panels, pagination, dismissible alerts, popovers kot mToAAd dAAa.
<%@page contentType="text/html" pageEncoding="UTF-8"%>
<% @ taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %>
<% @ taglib prefix="fn" uri="http://java.sun.com/jsp/jstl/functions" %>
<IDOCTYPE html>
<html lang="en">

<head>

<jsp:include page="../header.jsp"/>

</head>
<body>
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<jsp:include page="../navbar.jsp"/>
<div class="container-fluid">
<div class="row">
<jsp:include page="../alerts.jsp" />
<div class="col-xs-12">
<h3 class="page-header">
Step Executions
<small>
[${param.jobName} | Job Instance Id = ${param.jobinstanceld},
Job Execution Id = ${jobExecutionld}]
</small>
</h3>
<div class="table-responsive">
<table class="table table-striped" >
<thead>
<tr>
<th>ID</th>
<th>Name</th>
<th>Status</th>
<th>Exit Code</th>
<th>Read<br/>Count</th>
<th>Filter<br/>Count</th>
<th>Write<br/> Count</th>
<th>Read<br/>Skip Count</th>
<th>Write<br/>Skip Count</th>
<th>Process<br/>Skip Count</th>
<th>Commit<br/>Count</th>
<th>Rollback<br/>Count</th>
</tr>
</thead>
<tbody>
<c:forEach var="stepExecution" items="${stepExecutions}">
<tr>
<td>${stepExecution.id}</td>
<td>S${stepExecution.stepName}</td>
<td>${stepExecution.status}</td>
<td>${stepExecution.exitStatus.exitCode}</td>
<td>${stepExecution.readCount}</td>
<td>${stepExecution.filterCount}</td>
<td>${stepExecution.writeCount}</td>
<td>${stepExecution.readSkipCount}</td>
<td>${stepExecution.writeSkipCount}</td>
<td>${stepExecution.processSkipCount}</td>
<td>${stepExecution.commitCount}</td>
<td>${stepExecution.rollbackCount}</td>
</tr>
</c:forEach>
</tbody>
</table>
</div>
</div>
</div>
</div>
<jsp:include page="../footer.jsp"/>
</body>
</html>
Listing 5.57 JSP tng Home Page
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KEDAAAIO 6
Tuunepaopata Kot MeANOVTIKEG EMEKTAOELS

H edpappoyn €dw Kol KATIOLOUC UNVEC EXEL BYEL OTNV TTAPOYWYN KAl XPNOLLOTOLELTAL HUE TIANPN emiTuyia. Ot
otoxoL yla To apXtko import tng Consolidation Baong kot Twv Bdcswv Tou ATG evtog TOU OTEVOU XPOVIKOU
napabupou Tou pag SloTéBnke emeteuxBnoav KaBwg, OMwG el8AUE OTNV OXETIKN UE TNV UAoOMolnon Tou
partitioning evotnta, pe ektéheon oe multi-threaded configuration éywve edpiktdé to import kovta 3
EKATOUHUPLWV gyypadwv OXeTIKWVY He Toug Authors o KATL Alydtepo amd 15 Aemtd. H ovtotnta auvth Sev
ATOV N HOVN LE TOCO PeYAAo Oyko gyypadwyv. YIIRpXav TEPLOCOTEPA Ao 7 ekaTOUUUpLA TipoilovTa (Ue To
processing Toug¢ va elval TMOAUTTAOKOTEPO AOYW TWV OVIOTATWV HE TLC omolec KABe mpolov oyetiletal),
OVTLOTOLY0G OYKOC TLMWV Kal amoBspdtwy K.a. Mapola autd, pe 6Aa ta jobs tou initial import va tpéxouv
mapAAAnAa amo nePLocOTEPA TOU evog threads, o SLaB£oLog XpOVOCg amoSEeiyTNKE MOPATIAVW OO OPKETOC
wote va doptwbolv ta dedopéva os OAa ta oxnpata. Mallota, péow Twvy validations kat tou filtering mou
KAQVOUE otnV processing ¢pdaon OAwv Twv ovtoTHTWV Katopbwoape va kabapicoupe oe peydio Pabuod ta
Sebopéva meTwvtag eyypadEC OKOUTISLA TTOU GUVTNPOUVTOV OTNV TIAALA UTIOSON Kol SEV UTIHPXE KAVEVAS

Aoyoc va petadepBolv Kal oTLG VEEC.

To 6éAta jobs ektedolvtal emiong wdlaitepa amodotikd oe kaBnuepvy Pacn, pe to custom tasklets
(JobInfoTasklet, JobParametersTasklet kAm) va ekmANPWVOUV OAEC TIG EUMOPIKEG OTTAULTAOELG OXETLKA E TNV
AvtAnon Twv aAAaywv amd tnv maAld Bacn, tnv Snuloupyict CTATIOTIKWY OTOLXELWV OXETIKA HE TIG aANQYEG
Mou To KABe job mpayuoatomoinoe kAm. To oUOTNUO KATOYPAEL KAl TIOPOUOCLALEL ETOPKECTOTEG
TANpodopleg OYETIKA He TO TL €Xel ekteAeotel (| ekteleital) oto background kai eivat oe Béon va
EVNUEPWVEL TOUG OLOXELPLOTEG TOU CUCTHHOTOG OTaV TPOKUWYPEL KAmolo oddaApa. MdAlota, €xouv nén
vlormotnBel mpdobeta functionalities kaBwg oL eumopikol XpRoTteg eldav Mwg n umapxouoa UAomoilnon
enutpenel otoug developers va toug mapadidouv oe GUVIOHO XPOVIKO Sldotnua otL é€tpa {ntnBel. Kat auto,
o€ peydlo Babuod, odeiletal otig eukoAieg mou to Spring Batch mapéxel. Ma napadeyua, Ta notification
emails mou otéAvovtav otnv nepintwon opdAparog e tov BatchMonitorNotifier €xouv mAéov emektabel
WOTE VO LNV EVNEPWVOVTAL OL XPrOTEC HOVO yLa Ta opAApata aAAG KoL yLa TIG EMITUXWES OAOKANPWUEVEG
epyoaoieg kol To MAROOC avd OVTOTNTA MOU AUTEC TPOTOMOLNoAV (TA OTATIOTIKA otolxelor SnAadn mou nén
kpatouvtav pe tn BonBela tou JobinfoTasklet otnv Bdaon dsdouévwv). AN evdladépouca allayr gival n
on demand evnuépwon tn¢ Consolidation Baong pe Tig aAlayEg mou €xouv MpokUeL otnv input database
YlO. CUYKEKPLUEVO N GUYKEKPLUEVOUC TiTAoUC. To OTL To S€ATa job eival XpovompoypaUUATIOUEVO VO TPEXEL
pla dopd tn HEPA onUaivel TwE av oto evolapeso SnuoupynBel éva véo £160¢ Tou emelyel va avolyTtel oto

V€O site autd dev Ba pmopel va yivel. YAomowiBnke Aoumov n duvatotnta avalitnong otnv maAld Baon
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SeSopévwy yLa 16N TTou SEV UTIAPXOUV OTNV VEA, LAPKAPLOUA KATIOLWY OO autd w¢ £i6n mpog import Kat

gkkivnon péow tou Web Interface job mou Ba dépvel otnv véa uTtoSopr HOVO QUTA TO LapKapLopéva eL6n.

H upeyalutepn mpokAnon ouwg otnv mapovoa ¢aon ival n ulomoinon yepupwv Sloocuvdeong e TOUG
napoxoug twv Sebopévwv (BLBAlonet, Gardners, Nielsen k.a.) mou umootnplle n MaAld edapuoyn. Ta
CUMBOAALA e TOUG TTapOXOUC auToug cuvtopa Ba Affouv Kal n epmoplkn amaitnon sival va mapeL n véa
edappoyr 06Ao Tov EAeyXo WOTE va KN Xpelaletal (dokoma Onwe mbavwg Kamolog Ba umopouoe va okedtel),
VQ CUVTNPOUVTOL OXECELG E TNV £TALpia TTOU UAOTIOINOE TNV MaALd epapuoyr). KaBe eidouc cuvSLlaAlayng Le
v maAld Baon Sedopévwv Snhadn Ba komel kal n Consolidation Bdon Ba mpémel va evnueEPWVETAL, Kal
TAAL o KaBnuepivr) Baon, pe to Sedopéva TOU OL TIPAYHOTLKOL TIAPOXOL TOU TIEPLEXOUEVOU TIAPEXOUV.
Emadég pe autoug €xouv nén yivel. Kamolot divouv ta Sedopéva toug os database views pe kamola oTrAn
va kaBopilel oe kABe mivaka TNV nueEpounvia tpomomnoinong (dpa n umdpxouoa UAOTOINON Yla aAvVAyvVWwaon
a6 Baon Sedopévwy pe KAmoleg aAAayEG Ba KaAUYEL TIC OTOLEC AVAYKEC), EVw GANOL TA TIOPEXOUV OF
opxelo peydAou oykou xwplc Opwe amapaitnta va mapéxouv timestamps yla To MoLeg eyypad£EC 0 AUTA Ta
opxela eival véeg kal moleg OxL. ESw, Ba mpénel onwodnnote va edappootolV TEXVIKECG partitioning wote va
uropéoel n enefepyaocia va maparniiotel katd to Suvatov, Kal EAeyXol KAaTd To processing phase ylo to
TIOLEG Ao TIC eyypadec Twv apxeiwv £xouv mpayuatikd aldafsl. H undpyouoa uAomoinon £xel B£osl Tig
Bdoelc, To 0evapLO OPWG HOLATEL APKETA TILO CUVOETO Kal (Owg cuvenaystal opketég alayég. To Spring
Batch ouwg 6ev Ba €xeL mPOPANUO va OVILLETWITOEL TNV Omola amaitnon. To framework amodeiytnke
ETIAPKEOTOTO, N KOLWVOTNTA TOU SLOPKWE LEYOAWVEL, N TEXVOYVWOLO amo TNV HEPLA KOG amokTAONKe Kal dpa

Sev tiBetal kav oav O£pa to va avtikatootabel otnv emopevn ¢don Tou £pyou amod Kamowo aAlo epyaleio.
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NAPAPTHMA

A. KataAoyog twv SQL Scripts tn¢ Output Database

Ta mopakatw SQL scripts ywa dSnuoupyio Twv mvakwv tng output database ekteAéotnkav péOw TOU
Liquibase pe tov Tpémo nmou avahiBnke otnv Evotnta 5.1.2. Opilouv toug mivakeg mou by default xpetaletal
to Spring Batch ywa va Aewtoupyroet (BATCH_JOB_INSTANCE, BATCH_JOB_EXECUTION kAm), Ttoug
BonBntikoug mivakeg mou SnuloupynBnkav ywa va erutevxBel n £€tpa Aoy mou meplypddnke oto
Kedahalo 5 (BATCH_JOB_INFO, BATCH_JOB_CONFIGURATION kAm) Kot 0AoUG TOUG TilVOKeG Ttou adopolv

ota domain objects Tng epappoyng.

-- AUTHORS TABLE

CREATE TABLE "CB_AUTHOR" (

"ID" NUMBER NOT NULL PRIMARY KEY,

"NAME_ELL" VARCHAR2 (500 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2 (500 CHAR) NOT NULL,
"DESCRIPTION_ELL" VARCHAR2 (1000 CHAR) DEFAULT NULL,
"DESCRIPTION_ENG" VARCHAR2 (1000 CHAR) DEFAULT NULL,
"CREATED_ON" TIMESTAMP (6) DEFAULT NULL,
"LAST_MOD" TIMESTAMP (6) DEFAULT NULL,

"CHANGED" NUMBER(1,0) DEFAULT NULL,

"CHANGED_BY" NUMBER(19,0) DEFAULT NULL,
"CONSUMED" NUMBER(1,0) DEFAULT NULL,
"CONSUMED_BY" NUMBER(19,0) DEFAULT NULL

);
CREATE INDEX CB_AUTHOR_CHANGED ON CB_AUTHOR (CHANGED);
CREATE INDEX CB_AUTHOR_CHANGED_BY ON CB_AUTHOR (CHANGED_BY);
CREATE INDEX CB_AUTHOR_CONSUMED ON CB_AUTHOR (CONSUMED);

CREATE INDEX CB_AUTHOR_CONSUMED_BY ON CB_AUTHOR (CONSUMED_BY);
-- PRODUCTS TABLE

CREATE TABLE "CB_PRODUCT" (
"ID" NUMBER NOT NULL PRIMARY KEY,
"HIDDEN" NUMBER(1,0) DEFAULT 0 NOT NULL,
"SKU" VARCHAR2(64 CHAR) DEFAULT NULL,
"KIND" NUMBER NOT NULL,
"AUTHORS" CLOB DEFAULT NULL,
"NAME_ELL" VARCHAR2(180 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(180 CHAR) NOT NULL,
"DESCRIPTION_ELL" CLOB DEFAULT NULL,
"DESCRIPTION_ENG" CLOB DEFAULT NULL,
"ISBN" VARCHAR2(255 CHAR) DEFAULT NULL,
"CREATED_ON" TIMESTAMP (6) DEFAULT NULL,
"LAST_MOD" TIMESTAMP (6) DEFAULT NULL,
"CHANGED" NUMBER(L,0) DEFAULT NULL,
"CHANGED_BY" NUMBER(19,0) DEFAULT NULL,
"CONSUMED" NUMBER(1,0) DEFAULT NULL,
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"CONSUMED_BY" NUMBER(19,0) DEFAULT NULL
);

CREATE INDEX CB_PRODUCT_CHANGED ON CB_PRODUCT (CHANGED);

CREATE INDEX CB_PRODUCT_CHANGED_BY ON CB_PRODUCT (CHANGED_BY);
CREATE INDEX CB_PRODUCT_CONSUMED ON CB_PRODUCT (CONSUMED);
CREATE INDEX CB_PRODUCT_CONSUMED_BY ON CB_PRODUCT (CONSUMED_BY);

-- INVENTORY TABLE

CREATE TABLE "CB_INVENTORY" (

"ID" NUMBER NOT NULL PRIMARY KEY,
"STOCK" NUMBER DEFAULT 0 NOT NULL,
"CHANGED" NUMBER(1,0) DEFAULT NULL,
"CHANGED_BY" NUMBER(19,0) DEFAULT NULL,
"CONSUMED" NUMBER(1,0) DEFAULT NULL,
"CONSUMED_BY" NUMBER(19,0) DEFAULT NULL

)

CREATE INDEX CB_INVENTORY_CHANGED ON CB_INVENTORY (CHANGED);

CREATE INDEX CB_INVENTORY_CHANGED_BY ON CB_INVENTORY (CHANGED_BY);
CREATE INDEX CB_INVENTORY_CONSUMED ON CB_INVENTORY (CONSUMED);
CREATE INDEX CB_INVENTORY_CONSUMED_BY ON CB_INVENTORY (CONSUMED_BY);

-- PRODUCT RELATED ENTITITES TABLES

CREATE TABLE "CB_CATEGORY" (

"ID" NUMBER NOT NULL PRIMARY KEY,
"NAME_ELL" VARCHAR2(180 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(180 CHAR) NOT NULL,
"DESCRIPTION_ELL" CLOB DEFAULT NULL,
"DESCRIPTION_ENG" CLOB DEFAULT NULL

)

CREATE TABLE "CB_MANUFACTURER" (

"ID" NUMBER NOT NULL PRIMARY KEY,
"NAME_ELL" VARCHAR2(180 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(180 CHAR) NOT NULL

)I

CREATE TABLE "CB_AGE" (

"ID" NUMBER NOT NULL PRIMARY KEY,
"NAME_ELL" VARCHAR2(255 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(255 CHAR) NOT NULL

)I

CREATE TABLE "CB_COVER" (
"ID" NUMBER NOT NULL PRIMARY KEY,
"NAME_ELL" VARCHAR2(255 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(255 CHAR) NOT NULL

)

CREATE TABLE "CB_SUBJECT" (

"ID" NUMBER NOT NULL PRIMARY KEY,
"NAME_ELL" VARCHAR2(255 CHAR) NOT NULL,
"NAME_ENG" VARCHAR2(255 CHAR) NOT NULL

);

CREATE SEQUENCE CB_SUBJECT_SEQUENCE START WITH 1 INCREMENT BY 1 CACHE 20;
CREATE SEQUENCE CB_AGE_SEQUENCE START WITH 1 INCREMENT BY 1 CACHE 20;
CREATE SEQUENCE CB_COVER_SEQUENCE START WITH 1 INCREMENT BY 1 CACHE 20;
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-- SPRING BATCH TABLES

CREATE TABLE BATCH_JOB_INSTANCE (

JOB_INSTANCE_ID NUMBER(19,0) NOT NULL PRIMARY KEY ,
VERSION NUMBER(19,0),

JOB_NAME VARCHAR2(100 CHAR) NOT NULL,

JOB_KEY VARCHAR2(32 CHAR) NOT NULL,

constraint JOB_INST_UN unique (JOB_NAME, JOB_KEY)

);

CREATE TABLE BATCH_JOB_EXECUTION (

JOB_EXECUTION_ID NUMBER(19,0) NOT NULL PRIMARY KEY ,
VERSION NUMBER(19,0) ,

JOB_INSTANCE_ID NUMBER(19,0) NOT NULL,

CREATE_TIME TIMESTAMP NOT NULL,

START_TIME TIMESTAMP DEFAULT NULL,

END_TIME TIMESTAMP DEFAULT NULL,

STATUS VARCHAR2(10 CHAR),

EXIT_CODE VARCHAR2(4000 CHAR),

EXIT_MESSAGE VARCHAR2(4000 CHAR) ,

LAST_UPDATED TIMESTAMP,
JOB_CONFIGURATION_LOCATION VARCHAR(4000 CHAR) NULL,
constraint JOB_INST_EXEC_FK foreign key (JOB_INSTANCE_ID)
references BATCH_JOB_INSTANCE(JOB_INSTANCE_ID)

);

CREATE TABLE BATCH_JOB_EXECUTION_PARAMS (
JOB_EXECUTION_ID NUMBER(19,0) NOT NULL,

TYPE_CD VARCHAR2(6 CHAR) NOT NULL ,

KEY_NAME VARCHAR2(100 CHAR) NOT NULL,

STRING_VAL VARCHAR2(2500 CHAR) ,

DATE_VAL TIMESTAMP DEFAULT NULL,

LONG_VAL NUMBER(19,0),

DOUBLE_VAL NUMBER ,

IDENTIFYING CHAR(1 CHAR) NOT NULL,

constraint JOB_EXEC_PARAMS_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)

);

CREATE TABLE BATCH_STEP_EXECUTION (

STEP_EXECUTION_ID NUMBER(19,0) NOT NULL PRIMARY KEY,
VERSION NUMBER(19,0) NOT NULL,

STEP_NAME VARCHAR2(100 CHAR) NOT NULL,
JOB_EXECUTION_ID NUMBER(19,0) NOT NULL,

START_TIME TIMESTAMP NOT NULL,

END_TIME TIMESTAMP DEFAULT NULL,

STATUS VARCHAR2(10 CHAR),

COMMIT_COUNT NUMBER(19,0),

READ_COUNT NUMBER(19,0) ,

FILTER_COUNT NUMBER(19,0),

WRITE_COUNT NUMBER(19,0),

READ_SKIP_COUNT NUMBER(19,0),

WRITE_SKIP_COUNT NUMBER(19,0),

PROCESS_SKIP_COUNT NUMBER(19,0) ,

ROLLBACK_COUNT NUMBER(19,0),

EXIT_CODE VARCHAR2(4000 CHAR),

EXIT_MESSAGE VARCHAR2(4000 CHAR) ,

LAST_UPDATED TIMESTAMP,

constraint JOB_EXEC_STEP_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)

);
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CREATE TABLE BATCH_STEP_EXECUTION_CONTEXT (
STEP_EXECUTION_ID NUMBER(19,0) NOT NULL PRIMARY KEY,
SHORT_CONTEXT VARCHAR2(4000 CHAR) NOT NULL,
SERIALIZED_CONTEXT CLOB,

constraint STEP_EXEC_CTX_FK foreign key (STEP_EXECUTION_ID)
references BATCH_STEP_EXECUTION(STEP_EXECUTION_ID)

);

CREATE TABLE BATCH_JOB_EXECUTION_CONTEXT (
JOB_EXECUTION_ID NUMBER(19,0) NOT NULL PRIMARY KEY,
SHORT_CONTEXT VARCHAR2(4000 CHAR) NOT NULL,
SERIALIZED_CONTEXT CLOB,

constraint JOB_EXEC_CTX_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)

)I

CREATE SEQUENCE BATCH_STEP_EXECUTION_SEQ START WITH 0 MINVALUE 0 MAXVALUE 9223372036854775807 NOCYCLE;
CREATE SEQUENCE BATCH_JOB_EXECUTION_SEQ START WITH 0 MINVALUE 0 MAXVALUE 9223372036854775807 NOCYCLE;

CREATE SEQUENCE BATCH_JOB_SEQ START WITH 0 MINVALUE 0 MAXVALUE 9223372036854775807 NOCYCLE;
-- TABLES EXTENDING SPRING BATCH INFRASTRUCTURE

-- TABLE FOR CONFIGURATION PER ENVIRONMENT

CREATE TABLE BATCH_JOB_CONFIGURATION (

ID NUMBER NOT NULL PRIMARY KEY,

KEY_SEQUENCE NUMBER NOT NULL,

CONFIGURATION_KEY VARCHAR2 (1000 CHAR) NOT NULL,
CONFIGURATION_VALUE VARCHAR2 (1000 CHAR) NOT NULL

)i

CREATE SEQUENCE BATCH_CONFIGURATION_SEQUENCE START WITH 1 INCREMENT BY 1 CACHE 20;

-- TABLE FOR STATISTICS PER EXECUTED JOB

CREATE TABLE BATCH_JOB_DELTA (
JOB_INSTANCE_ID NUMBER(19,0) NOT NULL,
JOB_EXECUTION_ID NUMBER (19,0) NOT NULL,
JOB_NAME VARCHAR2 (100 CHAR) NOT NULL,
DELTA_TYPE VARCHAR2 (100 CHAR) NOT NULL,
PRODUCTS_CHANGED NUMBER DEFAULT 0 NOT NULL,
INVENTORY_CHANGED NUMBER DEFAULT 0 NOT NULL,
AUTHORS_CHANGED NUMBER DEFAULT 0 NOT NULL,

CHANGED_ON TIMESTAMP (6) DEFAULT NULL

)I

-- INFO ABOUT THE JOBS EXECUTED
CREATE TABLE BATCH_JOB_INFO (
JOB_INSTANCE_ID NUMBER (19, 0) NOT NULL,
JOB_EXECUTION_ID NUMBER (19, 0) NOT NULL,
JOB_NAME VARCHAR2 (100 CHAR) NOT NULL,
PARAMETERS VARCHAR2 (4000 CHAR) DEFAULT NULL,
REQUESTER VARCHAR2 (15 CHAR) NOT NULL,
COMPLETED NUMBER (1, 0) DEFAULT 0 NOT NULL,
CHANGED_ON TIMESTAMP (6) DEFAULT NULL,
constraint INFO_INSTANCE_FK foreign key (JOB_INSTANCE_ID)
references BATCH_JOB_INSTANCE(JOB_INSTANCE_ID),
constraint INFO_EXECUTION_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)
);
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B. Batch Tables (Output Database)

Ma Adyoucg MANPOTNTAG, EKTOG Twv SQL scripts Slvetal Kal To oxAua Twv TILVAKWY Tou infrastructure tng
edappoyng to onoio amoteAolv ol default Spring Batch mivakeg pall pe toug BonBNTIKOUC TTiVaKEG TIOU
npoavadEpOnkav. Ohot Snuloupyolvrtal otnv output database tng edappoyng (Oracle) kaBwg pévo os autn

umnpxav Skalwpota epwtnudtwy INSERT / UPDATE.

BATCH_JOB_INSTANCE BATCH_JOB_EXECUTION BATCH_JOB_EXECUTION_CONTEXT
P * JOB_INSTANGEID  NUMBER (13 P " JOB_EXECUTION_ID HUMEER (18) PF* J0B_EXECUTION ID NUMBER (18)
WERSION NUMBER (18) VERSION NUMEER (18) * SHORT_CONTEXT AR CHAR? (4000 CHAR)
U " JOB_NAWE VARCHARZ (100 CHAR) F * JOB_INSTANCE_ID NUMEER (18) o H SERIALIZED_CONTEXT  CLOB
U " JOB_KEY \ARCHARZ (32 CHAR) * CREATE_TIME TIMESTAWP
— . e - “ ™ START TIME T ETrT %= BATGH_JOB_EXECUTION_CONTEXT_PK (JOB_EXECUTION_ID)
&= Eggcl';—;fEl—h"“jg’;“f‘ia';’(fégs.—('gfm”CE—'D) END_TIE TIMEST AP 55 10B_EXEC_CTX_FK (JOB_EXECUTION_ID)
© S RG4S0 STATUS VARCHARZ (10 CHAR)
@ JOB_INST_UN (JOB_NAWE, JOB_KEY) EXIT_CODE AR CHAR2 (4000 CHAR)
EXIT_MESSAGE WARCHAR2 (4000 CHAR)
LAST_UPDATED TIMESTAWP BATCH STEF EXECUTION
JOB_CONFIGURATION_LOGATION  VARCHARZ (4000 CHAR) ==
= = ki & P * STEP_EXECUTION_ID NUMBER (19)
= BATCH_JOB_EXECUTION_PK (JOB_EXECUTION_ID) ™ 1 - vERsion NUMBER (12)
BATCH_JOB_INFO c CEELER (T FH
— = W53 JOB_INST_EXEC_FK (JOB_INSTANCE_ID) STEP_NAME WARCHAR2 (100 CHAR)
* JOB_INSTANCEID  NUMEBER (10) F " JOB_EXECUTION_ID HUWEER (18)
* JOB_BXECUTION_ID  NUWBER (16) " START_TIME TIMESTAP
* JOB_NAME WARCHARZ (100 CHAR) END_TIME TIMESTAMP
PARAVETERS WARCHARZ (4000 CHAR) STATUS VARCHAR? (10 CHAR)
* REQUESTER WARCHAR2 (15 CHAR) COMMIT_COUNT NUWEER (19)
* COMPLETED NUMEBER (1) - HATCHEHAEXECONIONZRARANS READ_COUNT MNUMBER (19}
CHANGED_ON TIMESTAWP F 7 JOBEXECUTION_ID  NUMBER(19) FILTER_COUNT NUWBER (18)
GEICD WARCHARD (B CHAR) WRITE_COUNT NUWBER (18)
KEY_NAME GGG I GGE ) READ_SKIP_COUNT HUMBER (19}
STRING_ WAL Vrﬂ'-H:ﬂA (2500 CHAR) WRITE_SKIP_COUNT NUWMBER (12)
Eg;i_\{’ﬁ-l_ L"Uv:EIgTE';“:':m PROCESS_SKIP_COUNT  NUWMEBER (19)
SATCH JOB DELTA _ UM ) ROLLBAZK_COUNT HUWEBER (18)
= DOUBLE VAL NUMBER EXIT_CODE VARCHAR? (4000 CHAR)
* JOB_INSTANCE_|D HUMEER (18) * IDENTIFYING CHAR (1 CHAR) EXIT_MESSAGE VARCHAR? (4000 CHAR)
* JOB_EXECUTION_ID NUWEBER (18} = m
~ J0B NAWE - 'VAR?"H:-‘-F\EZf.wD CHAR) 53 JOB_BXEC_PARAMS_FK (JOB_EXECUTION_ID) LAST_UPDATED TIMESTAWP
* DELTA TYPE BRGHARZ (100 CHAR) = BATCH_STEP_EXECUTION_PK (STEF_EXECUTION_ID)
" PRODUCTS_CHANGED  NUMBER 5% JOB_EXEC_STEP_FK (JOB_EXECUTION_IO)
* INVENTORY_CHANGED  NUMBER
* AUTHORS_CHANGED NUMBER
CHANGED_ON TIMESTAWP
BATCH_J0B_CONFIGURATION BATCH_STEP_EXECUTION_CONTEXT
PR NUMBER PF* STEP_EXECUTION_ID  NUWBER (16)
" KEY_SEQUENGCE NUMBER ::nggg;TcE;Tnm I‘j’iﬁé“’"m (4000 ERHAR)
* CONFIGURATION_KEY WARCHAR2 (1000 CHAR) = ke
" GONFIGURATION_VALUE  \ERCHARZ (1000 CHAR) 5 BATCH_STEP_EXECUTION_CONTEXT_PK (STEP_EXECUTION_ID)
e BATCH_JOB_CONFIGURATION_PK (10) B STEP_BXEC_CTX_FK (STEP_EXECUTION_ID)
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