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PerÐlhyh

Sthn paroÔsa diplwmatik  ergasÐa gÐnetai melèth kai qr sh enìc enal-

laktikoÔ trìpou ulopoÐhshc efarmog¸n pou qrhsimopoioÔn to diadÐktuo gia

thn epikoinwnÐa tìso me touc qr stec ìso kai me �lla sust mata. Arqik�

melet�tai to perib�llon an�ptuxhc efarmog¸n Spring pou basÐzetai sthn ar-

qitektonik  Java/JEE kai pou prosfèrei idiaÐtera kainotìmec diadikasÐec kai

mejìdouc pou epitrèpoun gr gorh anaptuxh efarmog¸n elaqistopoi¸ntac ton

paragìmeno k¸dika. EpÐshc melet�tai h biblioj kh Hibernate thc Java pou

ulopoieÐ th diepaf  pou orÐzetai sta plaÐsia tou Java Persistence API.

Sth sunèqeia parousi�zetai mÐa efarmog  kajolik c met�frashc perieqo-

mènou, h opoÐa ulopoi jhke sta plaÐsia thc paroÔsac diplwmatik c ergasÐac,

kai h opoÐa ulopoieÐ genikeumènec diadikasÐec paragwg c kai diaqeÐrishc meta-

frastikoÔ ulikoÔ. Kat� th diadikasÐa an�ptuxhc ègine qr sh twn teqnologi¸n

pou melet jhkan, en¸ par�llhla ègine qr sh diafìrwn ergaleÐwn pou bohjo-

Ôn sth beltÐwsh thc poiìthtac tou paragìmenou k¸dika kai sthn eukolìterh

paragwg  autoÔ.





Kef�laio 1

Eisagwg 

1.1 Prìblhma kai ShmasÐa

To diadÐktuo eÐnai ènac tomèac pou gnwrÐzei ter�stia �njish ta teleuta-

Ða qrìnia. 'Olo kai perissìtera pr�gmata gÐnontai plèon hlektronik� mèsw

tou diadiktÔou, apì thn apl  anaz thsh plhrofori¸n mèqri thn polÔplokh

pragmatopoÐhsh diatrapezik¸n sunallag¸n. 'Etsi, h an�ptuxh meg�lwn e-

farmog¸n pou qrhsimopoioÔn to diadÐktuo gia thn epikoinwnÐa tìso me ton

qr sth ìso kai me �lla sust mata eÐnai ènac suqnìc tomèac enasqìlhshc tou

mhqanikoÔ upologist¸n.

Gia thn an�ptuxh efarmog¸n pou k�noun qr sh tou diadiktÔou èqoun ana-

ptuqjeÐ pollèc diaforetikèc teqnikèc kai teqnologÐec pou k�noun efikt  kai

eÔkolh thn ìlh diadikasÐa. H sunhjèsterh morf  efarmog c eÐnai oi istose-

lÐdec, oi opoÐec, stic perissìterec twn peript¸sewn, parousi�zoun plhrofo-

rÐec k�nontac qr sh dedomènwn pou eÐnai apojhkeumèna se mia b�sh dedomènwn

kai qrhsimopoioÔn k�poiou eÐdouc gl¸ssa programmatismoÔ (p.q. PHP) gia

thn per�twsh apl¸n energei¸n.

Kat� thn perÐptwsh pou oi enèrgeiec pou prèpei na ektelestoÔn apì tic e-

farmogèc eÐnai pio polÔplokec h prosèggish an�ptuxhc all�zei. GÐnetai qr sh

platform¸n ergasÐac, oi opoÐec dieukolÔnoun kat� polÔ thn an�ptuxh efar-

mog¸n logismikoÔ. Oi dÔo pio gnwstèc kai eurèwc diadedomènec tètoiec plat-

fìrmec eÐnai to .NET framework thc Microsoft kai h Java Enterprise Edition
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(J2EE) thc Sun. Kai oi dÔo autèc platfìrmec parèqoun dunatìthtec pro-

grammatismoÔ exuphretht¸n (server side programming) kajist¸ntac eÔkolh

th qr sh b�sewn dedomènwn, uphresi¸n diadiktÔou, sunallag¸n, k.�.

Wstìso, par� tic pollèc dunatìthtec pou parèqoun oi dÔo autèc platfìr-

mec, èqoun orismèna shmantik� arnhtik� stoiqeÐa. EÐnai polÔ �barièc�, tìso

apì pleur�c ìgkou ìso kai apìdoshc kat� thn ektèlesh, en¸ o k¸dikac pou

par�getai me th qr sh aut¸n eÐnai �demènoc� me thn ek�stote teqnologÐa. Autì

èqei arnhtikì antÐktupo sth metafersimìthta twn en lìgw efarmog¸n. To ge-

gonìc autì dhmiourgeÐ thn an�gkh exeÔreshc enallaktik¸n trìpwn an�ptuxhc,

oi opoÐec na kajistoÔn pio eÔkolh thn an�ptuxh, exasfalÐzontac par�llhla

kalÔtera apotelèsmata.

'Ena �llo shmantikì jèma pou anakÔptei apì thn tìso eureÐa qrhsimopoÐh-

sh tou diadiktÔou eÐnai h an�gkh di�jeshc meg�lwn posot twn plhroforÐac se

pollèc diaforetikèc gl¸ssec. Autì dhmiourgeÐ thn an�gkh Ôparxhc k�poiou

trìpou org�nwshc kai diaqeÐrishc twn diafìrwn metafr�sewn twn plhrofo-

ri¸n pou parèqontai se pollèc gl¸ssec. H lÔsh dÐnetai apì tic efarmogèc

kajolik c met�frashc perieqomènou. Oi efarmogèc autèc èqoun wc qarakth-

ristikì touc thn eukolÐa enswm�twshc se genik c fÔsewc efarmogèc, me mikrì

kìstoc prosarmog c tìso apì pleur�c qrìnou ìso kai apì pleur�c gramm¸n

k¸dika. O sqediasmìc kai ulopoÐhsh tètoiwn susthm�twn se katanemhmèno

perib�llon ektèleshc eÐnai mia idiaÐtera sÔnjeth kai epÐponh diadikasÐa

1.2 Stìqoc Diplwmatik c ErgasÐac

Stìqo thc paroÔsac diplwmatik c ergasÐac apoteleÐ h melèth enìc enal-

laktikoÔ trìpou ulopoÐhshc efarmog¸n pou qrhsimopoioÔn to diadÐktuo gia

thn epikoinwnÐa tìso me touc qr stec ìso kai me �lla sust mata. Wc basik 

gl¸ssa programmatismoÔ epilèqjhke h Java, en¸ wc antikeÐmeno melèthc o-

rÐsthke to perib�llon ergasÐac Spring. Epiplèon, stìqo apotèlese h an�ptu-

xh miac efarmog c kajolik c met�frashc perieqomènou h opoÐa na epilÔei to

prìblhma thc org�nwshc kai diaqeÐrishc metafr�sewn.
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1.3 Suneisfor� Diplwmatik c ErgasÐac

Sto plaÐsio thc paroÔsac diplwmatik c ergasÐac ègine melèth mÐac enalla-

ktik c teqnologÐac an�ptuxhc meg�lwn Java efarmog¸n, tou perib�llontoc

ergasÐac Spring . Diereun jhkan oi basikèc arqèc pou dièpoun ton trìpo

leitourgÐac tou dÐnontac perissìterh èmfash ston trìpo pou ulopoioÔntai

uphresÐec pou èqoun sqèsh me to diadÐktuo.

Epiplèon melet jhke h Hibernate, mÐa teqnologÐa mèsw thc opoÐac dieuko-

lÔnontai leitourgÐec pou èqoun na k�noun me antistoÐqhsh Java antikeimènwn

se pÐnakec b�sewn dedomènwn.

Epiprìsjeta anaptÔqjhke mÐa efarmog  kajolik c met�frashc perieqo-

mènou, h opoÐa qeirÐzetai fr�seic kai metafr�seic aut¸n se di�forec gl¸ssec.

H efarmog  k�nei qr sh thc Hibernate gia thn apoj keush twn antikeimènwn

se mÐa b�sh dedomènwn kai qrhsimopoieÐ th Spring wc epÐ to pleÐston gia thn

ektèlesh energei¸n pou èqoun sqèsh me to diadÐktuo. Gia thn paragwg  poio-

tikoÔ k¸dika kat� thn diadikasÐa an�ptuxhc thc efarmog c qrhsimopoi jhke

mÐa seir� ergaleÐwn. Ta ergaleÐa aut� dieukolÔnoun th diadikasÐa an�ptuxhc

elègqontac par�llhla thn orjìthta tou paragomènou k¸dika.

1.4 Dom  Diplwmatik c ErgasÐac

H dom  thc paroÔsac diplwmatik c ergasÐac qwrÐzetai se dÔo enìthtec.

Sthn pr¸th, pou apoteleÐtai apì ta kef�laia 2 èwc 4, gÐnetai perigraf  kai

sqoliasmìc twn teqnologi¸n pou melet jhkan, en¸ sth deÔterh, pou apote-

leÐtai apì ta kef�laia 5 èwc 7, gÐnetai perigraf  kai an�lush thc efarmog c

pou anaptÔqjhke. To pr¸to kef�laio eÐnai eisagwgikì, en¸ sto teleutaÐo

apotim�tai h prosp�jeia pou ègine me thn parousÐash twn sumperasm�twn pou

proèkuyan apì thn paroÔsa diplwmatik .

Arqik�, sto kef�laio 2, perigr�fetai h teqnologÐa Hibernate. GÐnetai

anafor� stouc lìgouc Ôparx c thc, kaj¸c epÐshc kai mÐa genik  an�lush

twn dunatot twn pou prosfèrei. Epiplèon, gia na gÐnei pio katanohtìc o

trìpoc leitourgÐac thc kai ta basik� thc sustatik�, parousi�zetai èna aplì

par�deigma qr shc thc.
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Sth sunèqeia, sto kef�laio 3, gÐnetai an�lush tou perib�llontoc erga-

sÐac Spring . Arqik� ègine genik  perigraf  twn dunatot twn tou, kaj¸c kai

an�lush twn diafìrwn tmhm�twn pou thn apoteloÔn. Katìpin dhmiourg jhke

mÐa apl  efarmog , antÐstoiqh tou gnwstoÔ �Hello World!�, h opoÐa parou-

si�zei to basikì trìpo leitourgÐac thc. 'Epeita perigr�fhkan oi basikìterec

arqèc pou dièpoun thn filosofÐa thc Spring kai thn kajistoÔn xeqwrist , to

Aspect-Oriented Programming kai to Dependency Injection.

Sto kef�laio 4 gÐnetai an�lush tou ti eÐnai poiìthta k¸dika kai peri-

gr�fontai di�foroi trìpoi kai ergaleÐa gia thn eukolìterh paragwg  tou.

Epiplèon perigr�fontai trìpoi gia thn dieukìlunsh tou suntonismoÔ kai thc

parakoloÔjhshc thc diadikasÐac paragwg c, ìtan aut  gÐnetai apì meg�lec

om�dec atìmwn. H an�lush prosanatolÐzetai perissìtero se ergaleÐa pou

qrhsimopoi jhkan kat� th diadikasÐa an�ptuxhc thc efarmog c pou ulopoi-

 jhke sta plaÐsia thc paroÔsac diplwmatik c ergasÐac. Ta ergaleÐa aut�

eÐnai to PMD , to JUnit , to SVN kai to IntelliJ IDEA.

Sto 5o kef�laio xekin�ei h deÔterh enìthta thc diplwmatik c ergasÐac.

EkeÐ gÐnetai analutik  perigraf  twn prodiagraf¸n thc efarmog c pou ulo-

poi jhke. Arqik� exhgoÔntai oi basikèc ènnoiec gia exoikeÐwsh tou anagn¸sth

me thn orologÐa pou qrhsimopoieÐtai kai sth sunèqeia perigr�fontai oi basikèc

leitourgÐec pou epiteleÐ to sÔsthma.

Katìpin, sto kef�laio 6, gÐnetai peraitèrw an�lush thc efarmog c me thn

parousÐash tou kÔklou zw c twn dedomènwn kai thc genik c ro c ektèleshc.

Epiprìsjeta parousi�zontai oi diepafèc qr sth, oi leitourgÐec pou autèc pro-

sfèroun kaj¸c kai o trìpoc qr shc touc.

Sto kef�laio 7 perigr�fetai o trìpoc me ton opoÐo ulopoi jhke h efarmo-

g . AnalÔetai h basik  dom  thc kai perigr�fontai ta shmantikìtera komm�tia

aut c. ++++

Tèloc, sto kef�laio 8 gÐnetai h apotÐmhsh thc ìlhc prosp�jeiac ++++



Kef�laio 2

Hibernate

Oi perissìterec efarmogèc prèpei na qrhsimopoi soun k�poiou eÐdouc de-

domèna. Par� to gegonìc ìti to prìblhma thc diat rhs c touc den apoteleÐ

k�poio kainoÔrio   asun jisto jèma gia tic efarmogèc pou eÐnai grammènec

se Java o programmatist c den èqei thn dunatìthta apl� na apofasÐsei poio

drìmo na akolouj sei epilègontac apì mia gk�ma parìmoiwn kai eurèwc qrh-

simopoioÔmenwn lÔsewn.

Gia poll� qrìnia h diat rhsh dedomènwn (persistence) up rxe jèma suz th-

shc sthn koinìthta twn programmatist¸n thc Java. PolloÐ programmatistèc

de sumfwnoÔn oÔte kan me to jèma tou probl matoc. EÐnai h diat rhsh dedo-

mènwn èna prìblhma pou èqei  dh lujeÐ apì th sqesiak  teqnologÐa (relational

technology) kai epekt�seic (extentions) aut c, ìpwc oi apojhkeumènec diadi-

kasÐec (stored procedures),   apoteleÐ èna pio shmantikì prìblhma to opoÐo

qrei�zetai diaqeÐrish mèsw eidik¸n montèlwn ìpwc ta Enterprice Java Beans

(EJB)? Prèpei na qrhsimopoieÐtai SQL k¸dikac akìmh kai gia tic pio basi-

kèc enèrgeiec ìpwc create, read, update, delete   prèpei autèc na gÐnontai

autìmata? P¸c epitugq�netai metafersimìthta, ìtan k�je sÔsthma diaqeÐri-

shc b�sewn dedomènwn qrhsimopoieÐ th dik  tou di�lekto? Prèpei h SQL na

egkataleifjeÐ teleÐwc kai na uiojethjeÐ èna diaforetikì sÔsthma diaqeÐrishc

b�sewn dedomènwn? H suz thsh suneqÐzetai. Par' ìla aut�, gia thn epÐlu-

sh tou probl matoc èqei anaptuqjeÐ mÐa programmatistik  teqnik  gnwst 

wc �AntistoÐqhsh metaxÔ Dedomènou - Sqèshc� � object/relational mapping
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8 Hibernate

(ORM) � h opoÐa èqei apokt sei eureÐa apodoq .

2.1 Diat rhsh dedomènwn sthn Java

Gia thn diat rhsh twn dedomènwn (persistence) sthn Java, sta plaÐsia

twn Enterprice Java Beans 3, èqei oristeÐ mÐa teqnologÐa pou onom�zetai

Java Persistence API. H teqnologÐa aut  orÐzei èna perib�llon ergasÐac

(framework) gia thn antistoÐqhsh ontokentrik¸n montèlwn (object - oriented

models) se sq mata paradosiak¸n sqesiak¸n b�sewn dedomènwn. Kentrikìc

stìqoc gia thn an�ptux  thc up rxe o orismìc enìc eniaÐou trìpou gia thn

diat rhsh dedomènwn se ìlec tic Java efarmogèc.

2.2 Ti eÐnai h Hibernate

H Hibernate apoteleÐ mÐa biblioj kh eleÔjerou logismikoÔ gia th gl¸s-

sa programmatismoÔ Java, h opoÐa ulopoieÐ thn diepaf  pou orÐzetai sta pla-

Ðsia tou Java Persistence API. EÐnai mÐa oloklhrwmènh lÔsh sto prìblhma thc

diaqeÐrishc dedomènwn ektel¸ntac ìlec tic enèrgeiec metaxÔ twn efarmog¸n

kai twn sqesiak¸n b�sewn dedomènwn apall�ssontac ton programmatist  apì

epiprìsjeto kìpo kai ton kÐnduno astoqi¸n sthn apotÔpwsh sqèsewn metaxÔ

kl�sewn kai sq matoc b�shc.

O kentrikìc stìqoc aut c eÐnai h dhmiourgÐa mÐac diepaf c (interface) meta-

xÔ twn diadedomènwn sqesiak¸n b�sewn dedomènwn kai tou antikeimenostra-

foÔc programmatismoÔ. Me �lla lìgia, epitrèpei th qr sh mÐac sqesiak c

b�shc dedomènwn wc antikeimenostraf . Gia thn epÐteuxh autoÔ, dhmiourgo-

Ôntai antistoiqÐec metaxÔ twn ennoi¸n tou antikeimenostrafoÔc programmati-

smoÔ, ìpwc oi susqetÐseic, h klhronomikìthta kai o polumorfismìc (ta opoÐa

den up�rqoun se mÐa sqesiak  b�sh dedomènwn), kai twn pin�kwn kai sqèsewn

metaxÔ aut¸n mÐac sqesiak c b�shc. Me autìn ton trìpo o programmatist c

blèpei telik� mÐa antikeimenostraf  b�sh dedomènwn, par' ìlo pou sthn ousÐa

qrhsimopoieÐ mÐa sqesiak . 'Etsi o programmatist c qrhsimopoieÐ ta antike-

Ðmena thc sugkekrimènhc efarmog c, ta tropopoieÐ sqetik� me th logik  thc
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efarmog c pou anaptÔssei kai ta apojhkeÔei (tropopoieÐ, diagr�fei kai ana-

zht�) sth b�sh wc antikeÐmena. Skèptetai, dhlad , me antikeimenostrafeÐc

ènnoiec kai ìqi me b�sh to sq ma thc sqesiak c b�shc dedomènwn. 'Etsi h

Hibernate, gnwrÐzontac thn antistoiqÐa metaxÔ b�shc kai logik c thc efar-

mog c, analamb�nei na kataskeu�sei ton kat�llhlo k¸dika ton opoÐo stèlnei

telik� sth b�sh dedomènwn. 'Epeita ta apotelèsmata pou epistrèfontai apì

th b�sh sthn Hibernate dÐnontai sthn efarmog  wc antikeÐmena. Prìkeitai,

dhlad , èna endi�meso epÐpedo metaxÔ efarmog c kai b�shc dedomènwn.

2.3 Pleonekt mata qr shc thc Hibernate

Up�rqoun p�ra polloÐ lìgoi gia touc opoÐouc k�poioc ja epèlege na qrh-

simopoi sei th Hibernate gia thn an�ptuxh mÐac efarmog c pou qrei�zetai

k�poiou eÐdouc prìsbash se b�sh dedomènwn. Oi pio shmantikoÐ apì autoÔc

sunoyÐzontai parak�tw:

• H Hibernate endeÐknutai gia an�ptuxh polÔplokwn efarmog¸n. Parèqei

mia seir� apì ergaleÐa pou epitrèpoun thn eÔkolh apotÔpwsh antikeime-

nostraf¸n ennoi¸n se sq mata b�shc asqètwc tou eÐdouc thc b�shc pou

qrhsimopoieÐtai. Epitrèpei th qr sh klhronomikìthtac, polumorfismoÔ

kai sÔnjeshc (composition) stic antistoiqizìmenec kl�seic kai parèqei

mia polÔ isqur  gl¸ssa erwthm�twn, thn HQL, h opoÐa epitrèpei th

qr sh ìlwn twn parap�nw.

• MporeÐ na bohj sei na beltiwjeÐ h apìdosh thc efarmog c. Aut  h

beltÐwsh polÔ dÔskola ja epitugqanìtan dhmiourg¸ntac ap' eujeÐac

k¸dika pou na ekteleÐ tic epijumhtèc leitourgÐec (hand-coding). H Hi-

bernate dhmiourgeÐ polÔ apodotik� erwt mata, pr�gma pou diasfalÐzei

thn apìdosh se pollèc peript¸seic. Ektìc autoÔ, ìmwc, uposthrÐzei

mÐa polÔ èxupnh kai apodotik  politik  pr¸tou kai deÔterou epipèdou

caching. Me autìn ton trìpo epitugq�netai meg�lh klimakwsimìthta.

EpÐshc dÐnei th dunatìthta ston programmatist  na epilèxei to epÐpedo

caching pou epijumeÐ, ìntac polÔ èxupnh sthn politik  twn write-backs.
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EpÐshc, mporeÐ na sunduasteÐ polÔ kal� me k�poia apì ta shmantikìtera

logismik� caching tìso eleÔjerou logismikoÔ ìso kai emporik� pakèta.

• Epitrèpei se meg�lo bajmì th metafersimìthta twn efarmog¸n metaxÔ

sqesiak¸n b�sewn dedomènwn. H mình diaforopoÐhsh stic perissìterec

twn peript¸sewn eÐnai h allag  mÐac mìno paramètrou � thc dialèktou

epikoinwnÐac me thn b�sh. Epiplèon, oi kl�seic pou antistoiqÐzontai

eÐnai aplèc kl�seic Java (Plain Old Java Objects � POJOs). 'Etsi de

qrei�zetai na eÐnai apìgonoi miac polÔplokhc upoqrewtik c dom c, me

apotèlesma na aux�netai akìmh perissìtero h metafersimìthta.

• Par' ìlo pou qrei�zetai k�poio qrìnoc gia thn ekm�jhs  thc, h Hiber-

nate telik� aux�nei se meg�lo bajmì thn paragwgikìthta. O program-

matist c endiafèretai mìno gia ta antikeÐmena. Aut� apojhkeÔontai sth

b�sh kai anakt¸ntai apì aut n me el�qisto kìpo.

2.4 An�ptuxh efarmog¸n se Hibernate

Gia thn an�ptuxh mÐac efarmog c se Hibernate o programmatist c qrei-

�zetai na akolouj sei ta parak�tw b mata:

1. Epilog  thc diadikasÐac an�ptuxhc thc efarmog c

2. DhmiourgÐa thc �upodom c� thc efarmog c

3. An�ptuxh tou k¸dika thc efarmog c kai tou k¸dika �antistoÐqhshc�

(mapping)

4. RÔjmish kai ektèlesh thc Hibernate

5. Ektèlesh thc efarmog c

2.4.1 Epilog  thc diadikasÐac an�ptuxhc thc efar-

mog c

H an�ptuxh poll¸n efarmog¸n kajodhgeÐtai kat� kÔrio lìgo apì thn a-

n�lush thc epiqeirhmatik c dom c miac etairÐac se antikeimenostrafeÐc ìrouc.
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Me �lla lìgia, h an�ptuxh ephre�zetai se èna meg�lo bajmì apì èna up�r-

qon sqesiakì montèlo, to opoÐo proèrqetai eÐte apì mia  dh up�rqousa b�sh

dedomènwn, eÐte apì èna kainoÔrio sq ma to opoÐo èqei sqediasteÐ apì ènan

eidikì sqediast . 'Etsi o programmatist c prèpei na apofasÐsei ton trìpo

an�ptuxhc thc efarmog c. Oi perissìterec peript¸seic an�ptuxhc an koun

se mÐa apì tic tèsseric parak�tw peript¸seic:

• Apì p�nw proc ta k�tw (Top down) � Se autìn ton trìpo an�ptuxhc o

programmatist c xekin�ei me dedomèno to montèlo thc efarmog c (dhla-

d  gnwrÐzei tic di�forec kl�seic kai tic sqèseic metaxÔ aut¸n), to opoÐo

eÐnai  dh ulopoihmèno kai (idanik�) èqei pl rh eleujerÐa se sqèsh me th

dhmiourgÐa tou sq matoc b�shc. 'Etsi arkeÐ na dhmiourg sei metadedo-

mèna antistoÐqhshc (metadata) eÐte mèsw XML eÐte mèsw epiprìsjetou

k¸dika perigraf c ston  dh up�rqonta phgaÐo k¸dika (annotations) kai

Ôstera, an jèlei, na af sei th Hibernate na dhmiourg sei to sq ma

b�shc. Shmei¸netai ìti autìc o trìpoc an�ptuxhc eÐnai o pio bolikìc

gia touc perissìterouc programmatistèc Java.

• Apì k�tw proc ta p�nw (Bottom up) � AntÐstrofa, se aut  thn te-

qnik  up�rqei dedomèno to sq ma b�shc kai èqei apotupwjeÐ se k�poia

b�sh dedomènwn. Se aut  thn perÐptwsh o eukolìteroc trìpoc an�ptu-

xhc eÐnai h exagwg  metadedomènwn apì to sq ma b�shc mèsw ergaleÐwn

antÐstrofhc mhqanik c (reverse - engeneering). Me aut� ta metade-

domèna sth sunèqeia, an qrhsimopoihjoÔn kat�llhla ta ergaleÐa thc

Hibernate, mporoÔn na paraqjoÔn oi antÐstoiqec Java kl�seic, kaj¸c

kai antikeÐmena gia to qeirismì twn dedomènwn.

• Apì th mèsh proc ta èxw (Middle out) � Ta metadedomèna antistoÐqh-

shc thc Hibernate parèqoun eparkeÐc plhroforÐec tìso gia thn dhmiour-

gÐa tou sq matoc b�shc ìso kai gia th dhmiourgÐa tou phgaÐou k¸dika

thc Java. 'Etsi dÐnetai h dunatìthta stouc programmatistèc na gr�youn

mìno ton XML k¸dika perigraf c kai sth sunèqeia qrhsimopoi¸ntac

ta kat�llhla ergaleÐa thc Hibernate na dhmiourg soun tìso to sq ma

b�shc ìso kai ton antÐstoiqo Java k¸dika.
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• Sun�nthsh sth mèsh (Meet in the middle) � To pio dÔskolo sen�rio

eÐnai autì tou sunduasmoÔ  dh up�rqontoc k¸dika Java kai sq matoc

b�shc. Sthn perÐptwsh aut  ta ergaleÐa thc Hibernate den mporoÔne

na bohj soun idiaÐtera. O programmatist c kaleÐtai na gr�yei me to

qèri ton XML k¸dika antÐstoiqhc kai stic perissìterec peript¸seic na

all�xei   ton phgaÐo k¸dika   to sq ma b�shc   kai ta dÔo ètsi, ¸ste

aut� na mporoÔn na sunduastoÔn.

Gia th sunèqeia ja qrhsimopoihjeÐ h diadikasÐa an�ptuxhc �apì p�nw proc ta

k�tw� kai ja perigrafeÐ o trìpoc dhmiourgÐac miac efarmog c me th Hibernate.

2.4.2 'Ena par�deigma

Arqik� gia th dhmiourgÐa mÐac efarmog c eÐnai aparaÐthth h Ôparxh mÐac èk-

doshc thc Hibernate. Aut  eÐnai diajèsimh mèsw tou istotìpou

http://www.hibernate.org. EpÐshc eÐnai anagkaÐo sto mhq�nhma sto opoÐo

gÐnetai an�ptuxh na up�rqei egkatesthmèno to Apache Ant kaj¸c kai k�poio

sÔsthma diaqeÐrishc b�sewn dedomènwn. Upojètoume ìti aut� eÐnai diajèsi-

ma kaj¸c kai ìti to mhq�nhma an�ptuxhc èqei egkatesthmènh k�poia èkdosh

MySQL.

2.4.2.1 DhmiourgÐa tou katalìgou ergasÐac

Arqik� dhmiourgoÔme ènan kat�logo sthn topojesÐa pou epijumoÔme kai

se autìn topojetoÔme èna f�kelo lib. Se autìn to f�kelo ja topojet soume

ìla ta jar arqeÐa pou eÐnai aparaÐthta gia thn ektèlesh thc efarmog c. Ta

perieqìmena autoÔ tou fakèlou ja prèpei na eÐnai ta epìmena:

WORKDIR

+lib

antlr.jar

asm.jar

asm-attrs.jars

cglib.jar

commons-collections.jar
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commons-logging.jar

dom4j.jar

hibernate3.jar

jta.jar

log4j.jar

mysql-connector-java-5.1.6-bin.jar

Oi parap�nw biblioj kec proèrqontai apì th dianom  thc Hibernate kai oi pe-

rissìterec apì autèc eÐnai aparaÐthtec gia th dhmiourgÐa miac tupik c efarmo-

g c. To mysql-connector-java-5.1.6-bin.jar apoteleÐ to logismikì diasÔnde-

shc metaxÔ thc efarmog c kai tou sust matoc diaqeÐrishc b�sewn dedomènwn.

Se perÐptwsh pou gÐnetai qr sh �llou sust matoc diaqeÐrishc ja prèpei to

arqeÐo autì na antikatastajeÐ apì ton antÐstoiqo odhgì (driver).

2.4.2.2 DhmiourgÐa �apojhkeuìmenhc� kl�shc

Oi efarmogèc thc Hibernate orÐzoun apojhkeuìmenec kl�seic (persistent

classes) oi opoÐec antistoiqÐzontai me pÐnakec se k�poia sqesiak  b�sh dedo-

mènwn. Parak�tw faÐnetai mia apl  kl�sh thn opoÐa ja antistoiqÐsoume se

ènan pÐnaka sth b�sh dedomènwn.

Listing 2.1: Language.java

1 package language;

2

3 import java.util.Date;

4

5 public class Language {

6 private String name;

7 private Date date;

8

9 public Language () {}

10

11 public String getName () {

12 return name;

13 }
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14 public void setName(final String name) {

15 this.name = name;

16 }

17

18 public Date getDate () {

19 return date;

20 }

21 public void setDate(Date date) {

22 this.date = date;

23 }

24 }

H kl�sh Language èqei dÔo metablhtèc mèlh: to name � to ìnoma thc

gl¸ssac, to opoÐo ja apotelèsei to prwteÔon kleidÐ, to date � thn hmeromh-

nÐa kataq¸rhshc thc gl¸ssac. To mèloc name ja epitrèpei sthn efarmog  na

xeqwrÐzei tic di�forec eggrafèc. Dhlad , an dÔo stigmiìtupa tÔpou Language

èqoun to Ðdio name, ja antistoiqoÔn sthn Ðdia eggraf  sth b�sh dedomènwn.

'Ena shmantikì shmeÐo eÐnai ìti ìlec oi metablhtèc - mèlh thc kl�shc pou

ja antistoiqhjoÔn se k�poia st lh tou pÐnaka thc b�shc prèpei na èqoun

mejìdouc tÔpou JavaBeans mèsw twn opoÐwn dÐnetai h prìsbash se autèc apì

�llec kl�seic. Akìmh prèpei na up�rqei kai ènac contructor o opoÐoc na mhn

paÐrnei kanèna ìrisma.

2.4.2.3 AntistoÐqhsh kl�shc se sq ma b�shc

Gia na epiteuqjeÐ h antistoÐqhsh metaxÔ tou Java k¸dika kai twn pin�kwn

thc b�shc dedomènwn, h Hibernate qrei�zetai k�poia epiplèon plhroforÐa.

Prèpei na xèrei, dhlad , p¸c na apojhkeÔei kai na fort¸nei ta di�fora stig-

miìtupa thc kl�shc aut c. AutoÔ tou eÐdouc ta metadedomèna mporoÔn na eÐnai

grammèna se èna XML èggrafo antistoÐqhshc, to opoÐo perigr�fei, ektìc twn

�llwn, p¸c oi metablhtèc - mèlh thc kl�shc Language ja antistoiqistoÔn me

tic st lec tou pÐnaka LANGUAGES . To èggrafo autì prèpei na èqei to ìnoma

thc kl�shc me kat�lhxh hbm.xml , dhlad , sthn perÐptwsh pou perigr�foume,

Language.hbm.xml .
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Listing 2.2: Language.hbm.xml

1 <?xml version="1.0"?>

2 <!DOCTYPE hibernate -mapping PUBLIC

3 " -//Hibernate/Hibernate Mapping DTD 3.0//EN"

4 "http:// hibernate.sourceforge.net/hibernate -

mapping -3.0. dtd">

5 <hibernate -mapping >

6 <class name="language.Language" table="LANGUAGES">

7 <id name="name" length="50"/>

8 <property name="date"/>

9 </class>

10 </hibernate -mapping >

O parap�nw k¸dikac lèei sth Hibernate p¸c na antistoiqÐsei thn kl�sh

Language me ton pÐnaka LANGUAGES . To tag id orÐzei poio ja eÐnai to

prwteÔon kleidÐ, en¸ to property qrhsimopoieÐtai gia tic upìloipec st lec tou

pÐnaka. Ja mporoÔsame na orÐsoume rht� ti eÐdouc tÔpo epijumoÔme na èqei

k�je st lh (autìc o tÔpoc ja prèpei na eÐnai sumbatìc me ton tÔpo dedomènwn

thc kl�shc Language) kaj¸c kai to ìnoma k�je st lhc. Parìla aut�, stic

perissìterec twn peript¸sewn h Hibernate mporeÐ na epilèxei autìmata ton

kat�llhlo tÔpo. EntoÔtoic, pollèc forèc o programmatist c ja qreiasteÐ na

epèmbei, gia na orÐsei rht� autì akrib¸c pou qrei�zetai.

Met� th dhmiourgÐa tou arqeÐou Java kai tou XML arqeÐou antistoÐqhshc

o f�keloc dhmiourgÐac prèpei na moi�zei wc ex c:

WORKDIR

+lib

<Hibernate and third-party libraries>

+src

+language

Language.java

Language.hbm.xml

H Hibernate dÐnei th dunatìthta orismoÔ polÔplokwn tÔpwn sthl¸n, ìpwc

�llec kl�seic (eÐte thc Java eÐte dhmiourghmènec apì ton programmatist ),
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kaj¸c kai sÔnjetwn sqèsewn metaxÔ kl�sewn (sqèsh èna proc èna, èna proc

poll�, poll� proc èna, ktl). H peraitèrw an�lush twn dunatot twn thc xefe-

Ôgei apì ta plaÐsia tou skopoÔ aut c thc ergasÐac. Perissìterec kai pio ana-

lutikèc odhgÐec up�rqoun sthn istoselÐda

http://www.hibernate.org/hib_docs/v3/reference/en/html.

2.4.2.4 Apoj keush kai an�kthsh antikeimènwn

Sth sunèqeia ja deÐxoume p¸c mporoÔme na apojhkeÔsoume èna antikeÐmeno

sth b�sh kai èpeita na to anakt soume.

Listing 2.3: LanguagesManager.java

1 package language;

2

3 import org.hibernate .*;

4 import java.util .*;

5

6

7 public class LanguagesManager {

8

9 public static void main(String [] args) {

10 Calendar cal = new GregorianCalendar(Locale.

getDefault ());

11 Language language = new Language ();

12 language.setName("english");

13 language.setDate(cal.getTime ());

14

15 // Insert the language into the database

16 Session session = HibernateUtil.getSessionFactory

().getCurrentSession ();

17 session.beginTransaction ();

18 session.save(language);

19 session.getTransaction ().commit ();

20 HibernateUtil.getSessionFactory ().close();

21
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22 // Retrieve languages from database

23 Session newsession = HibernateUtil.

getSessionFactory ().getCurrentSession ();

24 newsession.beginTransaction ();

25 Query query = newsession.createQuery("from

Language");

26 Collection languages = query.list();

27 newsession.getTransaction ().commit ();

28 HibernateUtil.getSessionFactory ().close();

29

30 }

31 }

O parap�nw k¸dikac prèpei na topojethjeÐ se èna arqeÐo me to ìnoma Langua-

gesManager.java. EÐnai mÐa apl  kl�sh Java pou perièqei mÐa main mèjodo,

h opoÐa dhmiourgeÐ èna antikeÐmeno tÔpou Language, to apojhkeÔei sth b�sh

kai anakt� ìlec tic eggrafèc autoÔ tou tÔpou apì th b�sh.

Oi diepafèc (interfaces) thcHibernate pou qrhsimopoioÔntai gia thn prìsba-

sh sth b�sh eÐnai:

• Session � To Session thc Hibernate eÐnai poll� pr�gmata se èna. EÐnai

èna mononhmatikì, mh diamoirazìmeno antikeÐmeno, to opoÐo antiprosw-

peÔei èna komm�ti ergasÐac me thn b�sh. ApoteleÐ to API diaqeÐrishc

thc diasÔndeshc metaxÔ b�shc kai Java k¸dika. EÐnai autì pou qrhsi-

mopoieÐtai gia thn an�kthsh kai thn apoj keush antikeimènwn.

• Transaction�Autì to API thc Hibernate mporeÐ na qrhsimopoihjeÐ gia

na jèsei programmatistik� periorismoÔc sundiallag c (transaction), al-

l� autì eÐnai proairetikì (oi periorismoÐ sundiallag c den eÐnai proaire-

tikoÐ). Me �lla lìgia, dÐnetai h dunatìthta prosj khc epiplèon k¸dika

sta plaÐsia thc pragmatopoioÔmenhc sundiallag c.

• Query � To er¸thma pou ja tejeÐ sth b�sh gia thn an�kthsh twn

epijumht¸n antikeimènwn. Autì to er¸thma mporeÐ na eÐnai grammèno eÐte

se apl  SQL gl¸ssa eÐte sthn antikeimenostraf  gl¸ssa erwthm�twn

pou parèqei h Hibernate.
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Ta sqetik� me thn kl�sh HibernateUtil ja exhghjoÔn argìtera.

2.4.2.5 RÔjmish kai qr sh thc Hibernate

H arqikopoÐhsh thc Hibernate gÐnetai me th dhmiourgÐa enìc antikeimènou

tÔpou SessionFactory mèsw enìc antikeimènou Con�guration. To SessionFa-

ctory qrei�zetai gia th dhmiourgÐa nèwn Sessions, en¸ to antikeÐmeno tÔpou

Con�guration apoteleÐ èna eÐdoc anapar�stashc enìc arqeÐou rujmÐsewn (con�guration

�le) gia th Hibernate. 'Ola aut� mporoÔn na sunduastoÔn se mÐa kl�sh, thn

HibernateUtil .

Listing 2.4: HibernateUtil.java

1 package util;

2

3 import org.hibernate .*;

4 import org.hibernate.cfg.*;

5

6 public class HibernateUtil {

7

8 private static final SessionFactory sessionFactory;

9

10 static {

11 try {

12 // Create the SessionFactory from hibernate.

cfg.xml

13 sessionFactory = new Configuration ().

configure ().buildSessionFactory ();

14 } catch (Throwable ex) {

15 // Make sure you log the exception , as it

might be swallowed

16 System.err.println("Initial SessionFactory

creation failed." + ex);

17 throw new ExceptionInInitializerError(ex);

18 }

19 }
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20

21 public static SessionFactory getSessionFactory () {

22 return sessionFactory;

23 }

24 }

Me thn parap�nw kl�sh gÐnetai h qr sh tou SessionFactory bolik . Ou-

siastik� dhmiourgeÐtai ènac trìpoc qeirismoÔ enìc monadikoÔ SessionFactory

ètsi, ¸ste ìla ta Sessions thc sugkekrimènhc efarmog c na qrhsimopoioÔn

autì. Gia thn arqikopoÐhsh tou sessionFactory h Hibernate ja y�xei na brei

default arqeÐo rujmÐsewn ston root kat�logo. To arqeÐo autì ja prèpei na

èqei ìnoma hibernate.cfg.xml . EntoÔtoic, ja mporoÔse na èqei kai opoiod pote

�llo ìnoma, arkeÐ na orizìtan autì rht� gr�fontac:

sessionFactory = new Configuration()

.configure("/foo/myconfigurationfile.cfg.xml")

.buildSessionFactory();

To arqeÐo rujmÐsewn thc Hibernate eÐnai autì pou orÐzei ton trìpo sÔn-

deshc thc efarmog c me to sÔsthma diaqeÐrishc twn b�sewn dedomènwn. Sthn

perÐptwsh pou perigr�foume to arqeÐo autì ja moi�zei k�pwc ètsi:

[caption=hibernate.cfg.xml]

1 <?xml version='1.0' encoding='utf -8'?>

2 <!DOCTYPE hibernate -configuration PUBLIC

3 " -//Hibernate/Hibernate Configuration DTD//EN"

4 "http:// hibernate.sourceforge.net/hibernate -

configuration -3.0. dtd">

5 <hibernate -configuration >

6 <session -factory >

7 <property name="connection.driver_class">com.

mysql.jdbc.Driver </property >

8 <property name="connection.url">jdbc:mysql: //

localhost/tmt?characterEncoding=UTF -8</

property >

9 <property name="connection.username">user</

property >
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10 <property name="connection.password">userpassword

</property >

11 <property name="dialect">org.hibernate.dialect.

MySQL5InnoDBDialect </property >

12

13 <mapping resource="language/Language.hbm.xml"/>

14 </session -factory >

15 </hibernate -configuration >

Sto parap�nw arqeÐo orÐzoume tic di�forec b�seic dedomènwn stic opo-

Ðec epijumoÔme h efarmog  na èqei prìsbash kaj¸c kai th sumperifor� thc

Hibernate se k�je perÐptwsh. Gia k�je mÐa diaforetik  b�sh pou jèloume

h Hibernate na epikoinwnÐsei, arkeÐ na orÐsoume èna diaforetikì <session-

factory>. Ta di�fora <session-factory> mporoÔn na topojethjoÔn ìla sto

Ðdio arqeÐo, all� jewreÐtai eukolìtero programmatistik� aut� na eÐnai diaqw-

rismèna se diaforetik� arqeÐa.

Gia k�je diaforetik  sÔndesh me th b�sh prèpei na orÐsoume sugkekrimènec

paramètrouc ètsi, ¸ste na eÐnai dunat  h antistoÐqhsh. Tètoiec par�metroi

eÐnai to eÐdoc thc b�shc dedomènwn (pqMySQL, Oracle ktl), o odhgìc (driver)

pou ja anal�bei tic endi�mesec enèrgeiec, to ìnoma kai o kwdikìc tou qr sth

pou èqei prìsbash sth b�sh, h di�lektoc pou qrhsimopoieÐ h b�sh, h topojesÐa

twn arqeÐwn rujmÐsewn gia k�je mÐa antistoiqismènh kl�sh. Bèbaia, ektìc

aut¸n twn paramètrwn pou eÐnai aparaÐthtec gia th leitourgÐa thc efarmog c

up�rqoun kai �llec proairetikèc oi opoÐec orÐzoun ton trìpo sumperifor�c

thc Hibernate. ParadeÐgmata tètoiwn paramètrwn eÐnai to an epijumoÔme na

qrhsimopoieÐtai cache, o mègistoc arijmìc twn antikeimènwn pou jèloume na

anakt¸ntai k�je for� kai an jèloume k�je for� na dhmiourgeÐtai h b�sh apì

thn arq . Analutik  perigraf  ìlwn aut¸n up�rqei sthn tekmhrÐwsh thc

Hibernate.

Me autìn ton trìpo, èqontac k�nei kai tic rujmÐseic thc Hibernate, èqou-

me oloklhr¸sei ìlec tic aparaÐthtec enèrgeiec gia th dhmiourgÐa miac apl c

efarmog c.
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Spring

Ta teleutaÐa qrìnia o kìsmoc thc Java up rxe m�rturac mÐac dramatik c

allag c ston trìpo an�ptuxhc meg�lwn Java efarmog¸n. H qr sh twn le-

gìmenwn �barèwn� arqitektonik¸n (Heavyweight Architectures), ìpwc eÐnai ta

Enterprise Java Beans (EJB), èqei perioristeÐ kai th jèsh touc èqoun p�rei

pio �elafri�� perib�llonta ergasÐa (frameworks). PolÔplokec kai exart¸me-

nec apì thn k�je teqnologÐa uphresÐec, ìpwc to object/relational mapping

(ORM) kai ta sust mata diaqeÐrishc sunallag¸n (transaction management

systems), èqoun antikatastajeÐ apì pio aplèc enallaktikèc. 'Ena tètoio, pol-

l� uposqìmeno kai gr gora diadidìmeno perib�llon ergasÐac eÐnai h Spring .

H Spring apoteleÐ èna uyhl c poiìthtac kai euqrhstÐac project to opoÐo ika-

nopoieÐ tic an�gkec kai tic apait seic twn pragmatik¸n Java efarmog¸n.

3.1 Ti eÐnai h Spring

H Spring eÐnai èna eleÔjero (open source) perib�llon ergasÐac gia efarmo-

gèc Java pou dhmiourg jhke apì ton Rob Johnson kai perigr�fhke sto biblÐo

tou �Expert One-on-One: J2EE Design and Development�. AnaptÔqjhke

kat� kÔrio lìgo, gia na antimetwpÐsei thn poluplokìthta an�ptuxhc enter-

prise efarmog¸n. H Spring k�nei efikt  thn qr sh apl¸n JavaBeans gia thn

epÐteuxh pragm�twn pou prohgoumènwc mporoÔsan na gÐnoun mìno mèsw EJBs.

Par' ìla aut�, h Spring den eÐnai mìno qr simh gia thn an�ptuxh server-side

21
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efarmog¸n. H qr sh thc mporeÐ na bohj sei sthn aplopoÐhsh tou k¸dika, ton

eukolìtero kai pio apotelesmatikì èlegqo kai th qalar  diasÔndesh (loose

coupling) k�je Java efarmog c.

H Spring k�nei poll� pr�gmata, all�, an thn analÔsei k�poioc sta basik�

thc komm�tia, ja dei ìti eÐnai ènac elafrÔc (lightweight) aspect-oriented con-

tainer o opoÐoc efarmìzei dependency injection, en¸ par�llhla apoteleÐ kai

perib�llon ergasÐac (framework). Gia na gÐnoun ta pr�gmata pio katanoht�

ja gÐnetai an�lush thc perigraf c aut c:

• Lightweight (ElafrÔc) � Me ton ìro autì anaferìmaste tìso sto

mègejoc ìso kai ston epiplèon fìrto (overhead). H dianom  tou Spring

Framework mporeÐ na sumperilhfjeÐ se èna aplì jar arqeÐo megèjouc 2,5

MB, en¸ o epiprìsjetoc fìrtoc ergasÐac pou apaiteÐtai eÐnai amelhtèoc.

O programmatist c qrei�zetai na k�nei el�qistec, an ìqi kajìlou, al-

lagèc ston k¸dika thc efarmog c pou anaptÔssei ètsi, ¸ste na epwfe-

lhjeÐ apì ton pur na thc, en¸ mporeÐ opoiad pote stigm  na stamat sei

na th qrhsimopoieÐ. Bèbaia autoÔ tou eÐdouc h euqèreia parèqetai mìno

ston pur na thc Spring. Poll� epiplèon mèrh thc, ìpwc eÐnai h prìsba-

sh dedomènwn, apaitoÔn polÔ stenìterh �diasÔndesh� (coupling) apì ìti

to Spring framework. Par' ìla aut�, to kèrdoc stic perissìterec apì

autèc tic peript¸seic eÐnai polÔ shmantikì.

• Dependency Injection �H Spring pro�gei th qalar  diasÔndesh qrhsi-

mopoi¸ntac mÐa teqnik  pou eÐnai gnwst  wc dependency injection (DI).

'Otan efarmìzetai h DI, ta antikeÐmena lamb�noun pajhtik� tic exar-

t seic touc (dependencies) antÐ na tic dhmiourgoÔn   na tic anazhtoÔn

mìna touc. EÐnai k�ti san èna antÐstrofo Java Naming and Directory

Interface (JNDI) � antÐ èna antikeÐmeno na y�qnei mìno tou gia tic

exart seic tou se ènan container, o container dÐnei tic exart seic sto

antikeÐmeno qwrÐc na perimènei pr¸ta na erwthjeÐ.

• Aspect - Oriented � H Spring parèqei ploÔsia upost rixh se Aspect -

Oriented Programming (AOP). Autì èqei san apotèlesma th dhmiourgÐa

efarmog¸n me perissìterh sunoq  akìmh kai an eÐnai aparaÐthth h su-

nÔparxh diaforetik¸n logik¸n leitourgÐac. 'Etsi, k�je antikeÐmeno thc
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efarmog c k�nei mìno ì,ti to afor� kai den eÐnai upeÔjuno (endeqomènwc

de gnwrÐzei kan) gia pr�gmata pou èqoun na k�noun me �lla sust mata.

Tètoiou eÐdouc pr�gmata mporeÐ na eÐnai h upost rixh sundiallag¸n  

h katagraf  twn diafìrwn kin sewn (logging).

• Container �H Spring apoteleÐ ènan container me thn ènnoia ìti krat�ei

kai diaqeirÐzetai ton kÔklo zw c kai th diamìrfwsh twn antikeimènwn thc

efarmog c. O programmatist c mporeÐ na orÐsei p¸c jèlei na diamor-

f¸nontai kai na dhmiourgoÔntai ta antikeÐmena, kaj¸c kai poiec jèlei na

eÐnai oi sqèseic metaxÔ touc.

• Framework (Perib�llon ErgasÐac) � H Spring dÐnei th dunatìthta na

dhmiourghjoÔn polÔplokec efarmogèc me to sunduasmì �llwn, ligìte-

ro polÔplokwn, kommati¸n. Sth Spring ta antikeÐmena dhmiourgoÔntai

mèsw dhl¸sewn se apl� XML arqeÐa. EpÐshc parèqei pollèc domikèc

leitourgÐec, ìpwc h diaqeÐrish sunallag¸n k.�., epitrèpontac ston pro-

grammatist  na asqolhjeÐ perissìtero me th logik  thc efarmog c tou.

'Etsi, mporoÔme na poÔme ìti h Spring eÐnai èna perib�llon ergasÐac to

opoÐo bohj�ei ton programmatist  na dhmiourg sei efarmogèc me qalar� dia-

sundedemèno k¸dika. Akìmh kai an autì  tan to mìno pou èkane, ta ofèlh ja

 tan p�ra poll� apì �poyh sunthrhsimìthtac kai elegximìthtac kai ja �xize

ton kìpo na gÐnei qr sh thc. 'Omwc h Spring eÐnai poll� perissìtera. Peri-

èqei komm�tia pou qrhsimopoioÔn DI kai AOP kai ètsi sunjètoun mÐa arket�

axiìlogh platfìrma sthn opoÐa mporoÔn na anaptuqjoÔn efarmogèc.

3.2 Ta modules thc Spring

To perib�llon ergasÐac thc Spring apoteleÐtai apì arket�, kal� orismèna,

komm�tia (modules). Ta komm�tia aut� san sÔnolo dÐnoun ston programma-

tist  ì,ti qrei�zetai, gia na anaptÔxei enterprise efarmogèc. Den apaiteÐtai

apì ton programmatist  na basÐsei ìlh thn efarmog  tou p�nw sth Spring.

AntÐjeta, tou parèqetai h dunatìthta na epilèxei ìpoia apì ta modules pi-

steÔei ìti kalÔptoun tic an�gkec tou. Epiplèon parèqontai trìpoi sÔndeshc
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me �lla perib�llonta ergasÐac kai biblioj kec ètsi, ¸ste o programmatist c

na mh qreiasteÐ na ta anaptÔxei apì thn arq .

Sq ma 3.1: H arqitektonik  tou perib�llontoc ergasÐac Spring.

'Opwc faÐnetai sto sq ma 3.1, ìla ta modules thc Spring eÐnai qtismèna

p�nw apì to basikì thc container � pur na. O pur nac kajorÐzei p¸c dh-

miourgoÔntai ta beans, p¸c arqikopoioÔntai kai p¸c gÐnetai o qeirismìc touc

� k�ti pou apoteleÐ tic kuriìterec leitourgÐec thc Spring. 'Omwc o program-

matist c endiafèretai perissìtero gia �lla modules, aut� pou qrhsimopoioÔn

ton pur na kai tic uphresÐec pou autìc parèqei.

Sth sunèqeia ja perigr�youme k�je èna apì ta di�fora modules thc

Spring.

O pur nac � core container

O pur nac thc Spring parèqei ìlh th basik  leitourgikìthta tou Spring

Framework. To module autì perièqei to BeanFactory, to opoÐo eÐnai o jeme-



Ta modules thc Spring 25

li¸dhc container kai h b�sh me thn opoÐa h Spring ulopoieÐ to DI.

To DAO module

H douleÐa me JDBC suqn� perilamb�nei th dhmiourgÐa arketoÔ k¸dika,

o opoÐoc k�nei basikèc kai tetrimmènec enèrgeiec ìpwc sÔndesh me th b�sh,

dhmiourgÐa k�poiac entol c (statement), epexergasÐa tou apotelèsmatoc kai

kleÐsimo thc sÔndeshc. Mèsw tou Data Access Object (DAO) module h

Spring dÐnei th dunatìthta aplopoÐhshc ìlhc aut  thc diadikasÐac periorÐzon-

tac ta probl mata pou prokÔptoun. Epiplèon, qtÐzei èna layer apì exceptions

p�nw apì ta mhnÔmata sf�lmatoc pou par�goun arketoÐ exuphrethtèc b�sewn

dedomènwn.

Epiprìsjeta, autì to module (qrhsimopoi¸ntac to AOP module) parèqei

uphresÐec diaqeÐrishc sunallag¸n gia ta antikeÐmena twn efarmog¸n pou qrh-

simopoioÔn th Spring.

To ORM module

Gia autoÔc pou protimoÔn na qrhsimopoioÔn to ergaleÐa gia object - re-

lational mapping (ORM) (antistoÐqhsh sqèshc - antikeimènou) antÐ gia thn

apeujeÐac qr sh tou JDBC h Spring parèqei to ORM module. Autì qtÐzei

p�nw sto DAO parèqontac ènan arket� bolikì trìpo gia an�ptuxh DAO p�nw

apì arketèc lÔseic pou prosfèroun object - relational mapping. Par' ìlo pou

h Spring den parèqei to dikì thc ORM, uposthrÐzei arket� dhmofil  perib�l-

lonta ergasÐac, sumperilambanomènwn twn Hibernate, Java Persistence API,

Java Data Objects kai iBatis SQL Maps. To sÔsthma diaqeÐrishc sunalla-

g¸n thc Spring uposthrÐzei ektìc apì aut� ta perib�llonta ergasÐac kai to

JDBC.

To AOP module

H Spring prosfèrei upost rixh gia aspect - oriented programming sto

AOP module thc. 'Opwc kai to DI, to AOP uposthrÐzei th qalar  diasÔndesh

metaxÔ twn antikeimènwn k�je efarmog c, ìmwc me to AOP shmantik� jèmata
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pou aforoÔn to sÔnolo twn efarmog¸n (ìpwc oi sunallagèc kai h asf�leia)

qwrÐzontai apì ta antikeÐmena sta opoÐa aut� efarmìzontai.

To Web module

H Spring parèqei mÐa ploÔsia sullog  kl�sewn gia th dhmiourgÐa efarmo-

g¸n pou sthrÐzontai sto diadÐktuo (web - based applications) mèsw tou Web

module thc. UposthrÐzetai h qr sh tou protÔpou sqedÐashc efarmog¸n Mo-

del/View/Controller (MVC), o qeirismìc hlektronik c allhlografÐac (mail

support) kaj¸c kai h qr sh apomakrusmènwn uphresi¸n (remoting support).

'Oson afor� th qr sh tou protÔpou sqedÐashc efarmog¸n Model/View-

/Controller (MVC), h Spring uposthrÐzei pl rwc to pio gnwstì MVC peri-

b�llon ergasÐac, to Apache Struts. Me autìn ton trìpo dÐnetai h dunatìthta

ston programmatist  na qrhsimopoi sei stic  dh sqediasmènec kl�seic tou tic

arqèc tou dependency injection pou prosfèrei h Spring. Bèbaia, pèran thc

upost rixhc tou Apache Struts, h Spring prosfèrei kai th dik  thc ulopoÐhsh

touMVC. Mèsw autoÔ mporeÐ na gÐnei qr sh mÐac eureÐac gk�mac teqnologi¸n

parousÐashc, apì selÐdec JSP kai Apache Jakarta Velocity mèqri Microsoft

Excel kai Adobe PDF.

Se sqèsh me thn apostol  mhnum�twn hlektronik c allhlografÐac, h

Spring parèqei èna arket� aplopoihmèno API, to opoÐo tairi�zei me thn ìlh

filosofÐa tou DI pou aut  prosfèrei. Gia to skopì autì parèqontai dÔo

ulopoi seic, mÐa tou JavaMail kai mÐa thc MailMessage kl�shc apì to pa-

kèto com.oreilly.servlet tou Jason Hunter. Mèsw aut¸n dÐnetai h dunatìthta

dhmiourgÐac enìc prìtupou mhnÔmatoc to opoÐo sth sunèqeia mporeÐ na qrhsi-

mopoihjeÐ san b�sh gia thn apostol  allhlografÐac mèsw thc efarmog c.

Tèloc, se sqèsh me qr sh apomakrusmènwn uphresi¸n, parèqetai ekteta-

mènh upost rixh mÐac meg�lhc sullog c teqnik¸n apomakrusmènhc prìsba-

shc gia th gr gorh dhmiourgÐa kai prìsbash se apomakrusmènec uphresÐec.

Tètoiec teqnikèc eÐnai to Java RMI, to JAXRPC, to Caucho Hessian kai to

Caucho Burlap. Ektìc aut¸n, h Spring parèqei kai to dikì thc prwtìkollo,

pou qrhsimopoieÐ to HTTP prwtìkollo epikoinwnÐac kai to opoÐo basÐzetai

sto aplì Java serialization.
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Java EE Connector API (JCA)

An kai ta teleutaÐa qrìnia ìlo kai perissìteroi programmatistèc teÐnoun

na qrhsimopoioÔn tic legìmenec elafrièc platfìrmec me teqnologÐec ìpwc h

Spring kai o Tomcat, up�rqoun pollèc peript¸seic ìpou h qr sh arket¸n

paradosiak¸n J2EE APIs krÐnetai aparaÐthth. H sÔndesh kai epikoinwnÐa

metaxÔ tètoiou eÐdouc efarmog¸n kai efarmog¸n pou qrhsimopoioÔn �llec

teqnologÐec mporeÐ na eÐnai dÔskolh. To JCA thc Spring parèqei èna stajerì

(stable) kai axiìpisto trìpo gia thn epikoinwnÐa me mÐa seir� apì tètoiou eÐdouc

enterprise sust mata. Ta kuriìtera APIs pou uposthrÐzontai eÐnai to Java

Naming and Directory Interface (JNDI), ta EJB kaj¸c kai h Java Message

Service (JMS).

3.3 'Ena par�deigma

To dependency injection eÐnai to pio basikì pr�gma pou k�nei h Spring.

Sth sunèqeia ja parousiasteÐ mÐa apl  efarmog , mÐa diaforopoÐhsh tou sunh-

jismènou �Hello World� , h opoÐa ja parousi�sei ta basik� shmeÐa thc Spring.

H pr¸th kl�sh pou qrei�zetai h Hello World efarmog  eÐnai mÐa kl�sh

exuphretht c (service class) o skopìc thc opoÐac eÐnai na tup¸sei to gnwstì

qairetismì. Parak�tw faÐnetai to interface GreetingService to opoÐo orÐzei

tic sunart seic thc kl�shc exuphretht .

Listing 3.1: GreetingService.java

1 public interface GreetingService {

2 void sayGreeting ();

3 }

AkoloÔjwc parousi�zetai h sun�rthsh GreetingServiceImpl h opoÐa ulo-

poieÐ (implements) to parap�nw interface. H qr sh interface gia ton orismì

twn energei¸n pou mporoÔn na gÐnoun me ta di�fora antikeÐmena den eÐnai apa-

raÐthth, entoÔtoic h politik  aut  sunist�tai.

Listing 3.2: GreetingServiceImpl.java

1 public class GreetingServiceImpl implements
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GreetingService {

2 private String greeting;

3

4 public GreetingServiceImpl () {}

5 public GreetingServiceImpl (String greeting) {

6 this.greeting = greeting;

7 }

8

9 void sayGreeting () {

10 System.out.println(greeting);

11 }

12 public void setGreeting(String greeting) {

13 this.greeting = greeting;

14 }

15 }

H kl�sh GreetingServiceImpl èqei mÐa mìno metablht  mèloc, thn greeting.

Aut  eÐnai èna aplì String to opoÐo ja krat�ei ton qairetismì pou ja tupwjeÐ,

ìtan ja kalesteÐ h mèjodoc sayGreeting(). Epiplèon èqei kai dÔo mejìdouc

dhmiourgoÔc, ènan kenì kai ènan pou paÐrnei san ìrisma ton qairetismì. O-

poiosd pote apì touc dÔo autoÔc dhmiourgoÔc mporeÐ na kalesteÐ, an�loga

me tic rujmÐseic pou ja oristoÔn. Parak�tw faÐnetai to arqeÐo rujmÐsewn

(con�guration �le) (hello.xml) to opoÐo orÐzei ston pur na thc Spring p¸c

akrib¸c prèpei na ektelèsei thn uphresÐa pou dhmiourg jhke.

Listing 3.3: hello.xml

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

2 <beans xmlns=

3 "http://www.springframework.org/schema/beans"

4 xmlns:xsi="http://w3.org /2001/ XMLSchema -instance"

5 xsi:schemaLocation="http://www.springframework.org

/shema/beans/spring -beans -2.0. xsd">

6 <bean id="greetingService" class="GreetingServiceImpl">

7 <property name="greeting" value="Hello World!">

8 </bean>

9 </beans>
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Sto parap�nw arqeÐo dhl¸netai èna stigmiìtupo thc GreetingServiceImpl

ston container thc String sto opoÐo orÐzetai ìti h metablht  mèloc (property)

ja èqei thn tim  �Hello World!�.

AnalÔontac lÐgo ton parap�nw XML k¸dika blèpoume ìti to root stoi-

qeÐo eÐnai to <beans>, k�ti pou isqÔei gia opoiod pote arqeÐo rujmÐsewn thc

Spring. To stoiqeÐo <bean> lèei ston container gia mÐa kl�sh kai p¸c au-

t  prèpei na arqikopoihjeÐ. To qarakthristikì (attribute) id tou stoiqeÐou

<bean> qrhsimopoieÐtai, gia na orÐsei to ìnoma tou bean, en¸ to class qrh-

simopoieÐtai gia na oristeÐ to akribèc ìnoma thc kl�shc (class path).

Mèsa sto stoiqeÐo <bean> orÐzetai èna stoiqeÐo <property> to opoÐo

qrhsimopoieÐtai, gia na oristeÐ mÐa metablht  mèloc, se aut  thn perÐptwsh

h greeting. To stoiqeÐo property lèei ston pur na na kalèsei thn mèjodo

sayGreeting dÐnont�c thc thn tim  �Hello World� kat� thn arqikopoÐhsh tou

bean.

Parak�tw faÐnetai to ti eÐnai autì pou k�nei akrib¸c o pur nac kat� thn

arqikopoÐhsh thc uphresÐac sÔmfwna me to XML arqeÐo rujmÐsewn.

1 GreetingServiceImpl greetingService =

2 new GreetingServiceImpl ();

3 greetingService.setGreeting("Hello World!");

Autì pou mènei eÐnai h dhmiourgÐa mÐac kl�shc h opoÐa na fort¸nei ton

pur na thc Spring kai na ton qrhsimopoieÐ gia thn ektèlesh thc uphresÐac.

Listing 3.4: HelloApp.java

1 import org.springframework.beans.factory.BeanFactory;

2 import org.springframework.beans.factory.xml.

XmlBeanFactory;

3 import org.springframework.core.io.FileSystemResource;

4

5 public class HelloApp {

6 public static void main(String [] args)

7 throws Exception

8 {

9 BeanFactory factory = new XmlBeanFactory

10 (new FileSystemResource("hello.xml"));
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11 GreetingService service = (GreetingService)

12 factory.getBean("greetingService");

13 service.sayGreeting ();

14 }

15 }

H kl�sh BeanFactory pou qrhsimopoieÐtai parap�nw apoteleÐ ton pur na

thc Spring. Met� th fìrtwsh tou hello.xml arqeÐou apì ton pur na h main(·)
kaleÐ th mèjodo getBean(·), ¸ste na anakt sei tic exart seic thc uphresÐac.

'Eqontac autèc tic exart seic kaleÐtai telik� h mèjodoc sayGreeting(·). 'Otan
ektelesteÐ h efarmog , ìpwc anamenìtan, tup¸netai to:

Hello World!

H parap�nw efarmog  apoteleÐ to pio aplì pijanì par�deigma qr shc thc

Spring. Par� thn aplìtht� tou parousi�zei to basikì trìpo rÔjmishc kai

qr shc kl�sewn mèsw thc Spring. 'Omwc, lìgw thc aplìtht�c tou, de deÐqnei

p¸c mporeÐ na rujmisteÐ k�poio bean, ¸ste na perasteÐ h tim  enìc String sto

pedÐo (injection). H pragmatik  dÔnamh thc Spring ègkeitai sto p¸c mporoÔn

ta di�fora beans na sundejoÔn me �lla beans k�nontac qr sh tou DI.

3.4 Katano¸ntac to dependency injection

An kai h Spring èqei pollèc dunatìthtec, to DI apoteleÐ thn kardi� tou

perib�llontoc ergasÐac. Par� to gegonìc ìti o ìroc autìc akoÔgetai san

mia perÐplokh programmatistik  teqnik    trìpo sqediasmoÔ (design pattern)

sthn pragmatikìthta den eÐnai tìso polÔploko ìso akoÔgetai. AntÐjeta, h

qr sh tou k�nei ton k¸dika polÔ pio aplì, eukolonìhto kai eÔkola sunth-

r simo.

K�je mh tetrimmènh efarmog  (dhlad  otid pote pio polÔploko apì to

klasikì par�deigmaHelloWorld.java) apoteleÐtai apì dÔo   perissìterec kl�seic

oi opoÐec sunerg�zontai, gia na ektelèsoun tic aparaÐthtec enèrgeiec. Parado-

siak� k�je antikeÐmeno eÐnai upeÔjuno na diathreÐ tic anaforèc tou (reference)

sta antikeÐmena me ta opoÐa �sunerg�zetai� (dhlad  tic exart seic tou � de-
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pendencies). K�ti tètoio odhgeÐ se ènan isqur� demèno kai dÔskolo ston

èlegqo k¸dika.

'Otan gÐnetai qr sh tou DI, ta antikeÐmena lamb�noun tic exart seic touc

kat� thn ¸ra thc dhmiourgÐac touc apì mÐa exwterik  ontìthta h opoÐa sun-

tonÐzei k�je antikeÐmeno sto ìlo sÔsthma. Me �lla lìgia, oi exart seic

(dependencies) dÐnontai (injected) sta antikeÐmena. 'Etsi, to DI apoteleÐ enìc

eÐdouc antistrof c sthn eujÔnh pou afor� th diat rhsh twn anafor¸n twn

antikeimènwn. H leitourgikìthta aut  parèqetai apì ton pur na thc Spring, o

opoÐoc eÐnai upeÔjunoc na dÐnei sta antikeÐmena tic exart seic touc. O pur nac

gnwrÐzei p¸c prèpei na d¸sei autèc tic exart seic sta kat�llhla antikeÐmena

diab�zontac to XML arqeÐo rujmÐsewn thc Spring.

To kleidÐ thc parap�nw teqnik c eÐnai h qalar  diasÔndesh. An èna anti-

keÐmeno gnwrÐzei gia tic exart seic tou mìno mèsw mÐac diepaf c (ìqi mèsw thc

ulopoÐhs c touc   mèsw tou trìpou pou dhmiourgoÔntai), h ex�rthsh mporeÐ

na allaqteÐ polÔ eÔkola apì mia diaforetik  ulopoÐhsh qwrÐc to antikeÐmeno

na gnwrÐzei gia th diafor�.

3.5 Aspect-Oriented Programming

'Opwc perigr�fhke sthn prohgoÔmenh par�grafo, to DI kajist� efikt  th

qalar  diasÔndesh tmhm�twn logismikoÔ se efarmogèc. AntÐjeta, to aspect-

oriented programming epitrèpei th sugkèntrwsh leitourgi¸n oi opoÐec qrh-

simopoioÔntai se ìlh thn efarmog  se epanaqrhsimopoi sima komm�tia.

To aspect-oriented programming suqn� orÐzetai wc mia teqnik  h opoÐa

pro�gei to diaqwrismì eujun¸n mèsa sto sÔsthma logismikoÔ. Ta sust mata

apoteloÔntai apì poll� xeqwrist� komm�tia to kajèna apì ta opoÐa eÐnai

upeÔjuno gia sugkekrimèno komm�ti leitourgikìthtac. Suqn� ìmwc aut� ta

komm�tia èqoun epiplèon eujÔnec pèra apì autèc tic basikèc leitourgÐec gia tic

opoÐec proorÐzontai. UphresÐec ìpwc eÐnai h diat rhsh arqeÐou, h diaqeÐrish

sunallag¸n kai h asf�leia suqn� ulopoioÔntai mèsa se komm�tia logismikoÔ

twn opoÐwn h basik  eujÔnh eÐnai teleÐwc diaforetik .

Moir�zontac tètoiou eÐdouc eujÔnec kat� m koc pollapl¸n kommati¸n

k¸dika dhmiourgoÔntai dÔo epÐpeda poluplokìthtac ston k¸dika pou anaptÔs-
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setai:

• O k¸dikac o opoÐoc ulopoieÐ leitourgÐec pou aforoÔn ìlh thn efarmog 

eÐnai diaskorpismènoc se poll� diaforetik� tm mata k¸dika antÐ na eÐnai

sugkentrwmènoc. Autì shmaÐnei ìti, an o programmatist c apofasÐsei

na all�xei ton trìpo pou ekteloÔntai tètoiou eÐdouc leitourgÐec, prèpei

na anatrèxei se poll� diaforetik� komm�tia. Akìma kai an h diafo-

ropoÐhsh ègkeitai mìno sthn allag  tou trìpou kl shc mÐac kai mìno

mejìdou, h diìrjwsh ja prèpei na gÐnei se poll� diaforetik� komm�tia

k¸dika.

• Ta di�fora komm�tia k¸dika eÐnai epifortismèna me leitourgÐec oi opoÐec

den ta aforoÔn prosjètont�c touc epiplèon k¸dika. Gia par�deigma,

an h leitourgÐa mÐac mejìdou eÐnai na prosjèsei mÐa eggraf  se ènan

thlefwnikì kat�logo, den prèpei na thn afor� to an aut  h diadikasÐa

gÐnei me asf�leia.

To AOP k�nei efiktì to diaqwrismì twn diafìrwn uphresi¸n epitrèpontac

na gÐnetai qr sh touc, ìpote k�ti tètoio krÐnetai epijumhtì, apì ta komm�tia

k¸dika (components) pou tic qrei�zontai. Autì odhgeÐ sthn an�ptuxh pio

sunektik¸n kommati¸n ta opoÐa eÐnai perissìtero sugkentrwmèna sto basikì

touc stìqo, agno¸ntac teleÐwc tic di�forec �llec uphresÐec tou sust matoc.

Me lÐga lìgia h qr sh twn aspects diasfalÐzei ìti ta POJOs ja parameÐnoun

apl� (plain).



Kef�laio 4

Org�nwsh kai An�ptuxh

K¸dika

Me touc ìrouc an�ptuxh k¸dika   programmatismìc sthn epist mh twn u-

pologist¸n suqn� anaferìmaste sth diadikasÐa an�ptuxhc, elègqou kai sun-

t rhshc phgaÐou k¸dika programm�twn gia hlektronikoÔc upologistèc. H

diadikasÐa aut  mporeÐ na apodeiqteÐ polÔ dÔskolh, apait¸ntac apì ton pro-

grammatist  pollèc diaforetikèc dexiìthtec kai gn¸seic. Ektìc autoÔ, plèon

h poluplokìthta kai to mègejoc tou megalÔterou mèrouc twn sÔgqronwn pro-

gramm�twn èqei megal¸sei se tètoio bajmì pou k�nei thn an�ptux  touc akìmh

pio dÔskolh. Gia to lìgo autì èqoun anaptuqjeÐ poll� ergaleÐa ta opoÐa dieu-

kolÔnoun arket� th doulei� tou programmatist  prospaj¸ntac tautìqrona

na diasfalÐsoun thn paragwg  poiotikoÔ k¸dika.

4.1 Poiìthta K¸dika

H ermhneÐa tou ìrou poiìthta ìson afor� ton k¸dika miac efarmog c mpo-

reÐ na poikÐlei an�loga me th fÔsh aut c. Gia par�deigma se mÐa efarmog  pou

qeirÐzetai dedomèna se pragmatikì qrìno Ðswc dojeÐ megalÔterh èmfash sthn

taqÔthta ektèleshc kai ìqi stic upìloipec sunhst¸sec poiìthtac. AntÐjeta,

se mÐa efarmog  pou pragmatopoieÐ diatrapezikèc sunallagèc eÐnai aparaÐth

megalÔterh asf�leia. Par' ìla aut�, eÐnai genik� apodektì ìti, opoiad po-
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te kai an eÐnai h prosèggis  thc an�ptuxhc logismikoÔ, to prìgramma telik�

ja prèpei na plhreÐ k�poia basik� krit ria. Ta poio shmantik� apì aut� ta

qarakthristik� perigr�fontai parak�tw:

• Apodotikìthta (E�ciency) � H apodotikìthta afor� thn ìso to duna-

tìn pio apodotik  qr sh twn pìrwn tou sust matoc. Me ton ìro pìroi

enìc sust matoc sun jwc anaferìmaste sth mn mh, tìso thn mìnimh

(sklhrìc dÐskoc) ìso kai thn proswrin  (RAM - cache), ton epexerga-

st , tic perifereiakèc suskeuèc, to dÐktuo, k.�.

• AxiopistÐa (Reliability) � O paragìmenoc k¸dikac prèpei na eÐnai a-

xiìpistoc. Dhlad , ja prèpei na ulopoieÐ me akrÐbeia aut� pou èqoun

oristeÐ apì tic prodiagrafèc problèpontac ta di�fora probl mata pou

mporeÐ na prokÔyoun kat� th di�rkeia thc ektèleshc (ìpwc h uperqeÐlish

  h èlleiyh mn mhc).

• EurwstÐa (Robustness) � O programmatist c ja prèpei na problèyei

ìso to dunatìn perissìterec peript¸seic kat� tic opoÐec, lìgw thc a-

sumbatìthtac twn diafìrwn dedomènwn   stoiqeÐwn proerqìmenwn apì

to qr sth, up�rqei pijanìthta na prokÔyoun sf�lmata kat� thn ¸ra e-

ktèleshc. Tètoiou eÐdouc sf�lmata ja prèpei na sumbaÐnoun ìso gÐnetai

pio sp�nia kai sthn perÐptwsh pou sumboÔn na perigr�fontai kat�llhla

me mhnÔmata sf�lmatoc.

• Metafersimìthta (Portability) � H teqnologÐa plèon exelÐssetai ta-

qÔtata tìso se epÐpedo ulikoÔ ìso kai se epÐpedo logismikoÔ. 'Etsi

eÐnai polÔ qr simo o paragìmenoc k¸dikac na mporeÐ na metafèretai se

opoiod pote perib�llon kai na mporeÐ na ektelesteÐ qwrÐc k�poia epi-

plèon prosp�jeia epanaprogrammatismoÔ.

• Anagnwsimìthta (Readability) � H an�ptuxh kai h sunt rhsh tou k¸di-

ka den eÐnai plèon jèma enìc mìno atìmou. H an�ptuxh gÐnetai sta pla-

Ðsia om�dwn ìpou k�je �tomo analamb�nei èna mikrì komm�ti thc ìlhc

efarmog c. 'Etsi eÐnai polÔ qr simo o k¸dikac pou par�goun ta di�fora

mèlh twn om�dwn na eÐnai euan�gnwstoc kai katanohtìc ètsi, ¸ste na
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mporeÐ opoiod pote mèloc thc om�dac na diab�sei opoiod pote mèroc tou

k¸dika efarmog c.

Sth sunèqeia ja perigrafoÔn di�fora ergaleÐa mèsw twn opoÐwn mei¸netai

o kìpoc tou programmatist  kat� thn di�rkeia thc an�ptuxhc logismikoÔ, en¸

par�llhla elègqetai h poiìthta tou logismikoÔ pou par�getai. H an�lush

ja epikentrwjeÐ se ergaleÐa pou aforoÔn th gl¸ssa programmatismoÔ Ja-

va. Parìmoia ergaleÐa, ìmwc, èqoun anaptuqjeÐ kai eÐnai diajèsima gia tic

perissìterec dhmofileÐc gl¸ssec programmatismoÔ.

4.2 'Elegqoc Poiìthtac K¸dika

O èlegqoc tou kat� pìso o k¸dikac mÐac efarmog c eÐnai poiotikìc   ìqi

den eÐnai k�ti to tetrimmèno. AntÐjeta, apoteleÐ mÐa polÔplokh diadikasÐa h

opoÐa apaiteÐ arketì qrìno kai prosp�jeia. 'Oso argìtera sthn diadikasÐa

an�ptuxhc arqÐsei na gÐnetai o èlegqoc tìso pio dÔskolo eÐnai na epiteuqjeÐ to

epijumhtì apotèlesma. Epiprìsjeta, den eÐnai eÔkolo gia ton programmatist 

na elègqei thn poiìthta tou k¸dika pou par�gei, afoÔ, an mporoÔse eÔkola na

entopÐsei ta shmeÐa sta opoÐa usteroÔse, ja ta eÐqe diorj¸sei apì thn arq .

Gia thn, kat� k�poio trìpo, pistopoÐhsh thc poiìthtac tou paragìmenou

k¸dika èqoun anaptuqjeÐ poll� ergaleÐa. Ta pio diadedomèna k�noun sta-

tik  an�lush k¸dika (static code analysis), dhlad  diab�zoun kai

analÔoun ton k¸dika elègqontac gia tuqìn l�jh, paral yeic   mh apodotikèc

teqnikèc programmatismoÔ. Sta plaÐsia thc paroÔsac diplwmatik c ergasÐac

qrhsimopoi jhke to PMD , ènac dunamikìc analut c gia k¸dika Java. O

analut c autìc diab�zei ton k¸dika kai par�gei mÐa anafor� sthn kat�llh-

lh morf  (pq html, xml, ktl) an�loga me to ti tou èqei orÐsei o qr sthc.

H anafor� aut  perièqei parathr seic gia di�fora jèmata (an�loga me touc

kanìnec pou èqoun oristeÐ) qwrismènec se pènte epÐpeda sobarìthtac. O pro-

grammatist c mporeÐ, diab�zontac thn anafor�, na tropopoi sei ton k¸dik�

tou k�nont�c ton pio poiotikì.

Bèbaia h poiìthta tou k¸dika den mporeÐ na diasfalisteÐ mìno k�nontac

qr sh tètoiou eÐdouc ergaleÐwn. Up�rqoun pollèc peript¸seic kat� tic o-
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poÐec gÐnetai spat�lh pìrwn   up�rqoun logik� l�jh oi opoÐec den mporoÔn

na entopistoÔn. EntoÔtoic, h qr sh touc parèqei enìc eÐdouc mètro gia thn

poiìthta tou paragomènou k¸dika.

4.3 'Elegqoc Orjìthtac K¸dika

O èlegqoc thc orjìthtac tou k¸dika miac efarmog c, dhlad  h pistopo-

Ðhsh ìti o k¸dikac k�nei akrib¸c autì gia to opoÐo sqedi�sthke, apoteleÐ èna

polÔ dÔskolo kai qronobìro komm�ti thc an�ptuxhc logismikoÔ. To megalÔte-

ro kai pio dÔskola antimetwpÐsimo prìblhma eÐnai o entopismìc tou kommatioÔ

thc ìlhc efarmog c to opoÐo de sumperifèretai ìpwc ja èprepe Ôstera apì

k�poia allag  se èna �llo komm�ti aut c. Stic perissìterec twn peript¸se-

wn, an de gÐnoun k�poiec enèrgeiec prìlhyhc, h antimet¸pish tètoiou eÐdouc

problhm�twn paÐrnei tìso polÔ qrìno pou bg�zei ìlo to qronodi�gramma a-

n�ptuxhc ektìc orÐwn.

MÐa lÔsh gia thn prìwrh antimet¸pish tètoiou eÐdouc problhm�twn eÐnai

h qr sh anex�rthtwn kommati¸n k¸dika elègqou, gnwst� wc test units . Ta

komm�tia k¸dika aut�, anaptÔssontai gia k�je leitourgÐa thc efarmog c se

ìla ta epÐpeda thc ulopoÐhshc kai elègqoun k�je for�, an to apotèlesma

eÐnai to anamenìmeno. To gegonìc autì epitrèpei k�je for� pou gÐnetai mÐa

allag  se k�poio shmeÐo thc efarmog c na elègqetai, an ìla ta upìloipa

komm�tia exakoloujoÔn na ekteloÔntai ìpwc kai prin. Sthn perÐptwsh pou

k�ti p�ei l�joc o programmatist c mporeÐ na brei polÔ eÔkola poia komm�tia

den antapokrÐnontai ìpwc ja èprepe.

Up�rqoun poll� perib�llonta ergasÐac pou ulopoioÔn tètoiou eÐdouc test

units kai eÐnai diajèsima gia mia plhj¸ra glwss¸n programmatismoÔ. Kat� th

di�rkeia an�ptuxhc kai elègqou thc efarmog c pou anaptÔqjhke sta plaÐsia

thc paroÔsac diplwmatik c ergasÐac qrhsimopoi jhke to JUnit , èna polÔ

shmantikì tètoiou eÐdouc logismikì gia Java efarmogèc pou qrhsimopoieÐtai

eurÔtata. Autì parèqei ìlec tic apaitoÔmenec uphresÐec gia ton èlegqo thc

orjìthtac tou paragomènou k¸dika.
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4.4 Sust mata DiaqeÐrishc Ekdìsewn (VCS)

'Opwc proeip¸jhke, plèon to mègejoc twn efarmog¸n den epitrèpei thn

an�ptux  touc apì èna mìno �njrwpo, all� k�nei anagkaÐa th sunergasÐa

poll¸n. Autì dhmiourgeÐ èna prìblhma pou den up rqe prin: thn ègkairh kai

qwrÐc probl mata parakoloÔjhsh twn allag¸n pou gÐnontai apì k�je mèloc

thc om�dac. 'Etsi up�rqei an�gkh gia thn Ôparxh k�poiou eÐdouc mhqanismoÔ

o opoÐoc ja parakoloujeÐ tic allagèc, ja empodÐzei tic sugkroÔseic metaxÔ

diaforetik¸n ekdìsewn Ðdiwn arqeÐwn kai ja dÐnei th dunatìthta na èqoun ìloi

prìsbash se otid pote nèo prostejeÐ. Tètoiou eÐdouc mhqanismoÐ onom�zontai

Sust mata DiaqeÐrishc Ekdìsewn (Version Control Systems �

VCS ).

Ta sust mata diaqeÐrishc ekdìsewn eÐnai sun jwc autìnoma progr�mmata

ta opoÐa diaqeirÐzontai pollaplèc ekdìseic Ðdiwn mon�dwn plhroforÐac. Oi

diaforetikèc ekdìseic diaqwrÐzontai mèsw k�poiou eÐdouc aÔxonta arijmì kai

sunodeÔontai apì sqìlia pou prosjètei o qr sthc kai sundèontai me to qr sth

pou pragmatopoÐhse tic allagèc.

Kat� th di�rkeia ulopoÐhshc thc paroÔsac diplwmatik c ergasÐac qrhsimo-

poi jhke èna sÔsthma diaqeÐrishc ekdìsewn, to subversion � SVN . Par�

to gegonìc ìti den qreiazìtan suntonismìc arqeÐwn, krÐjhke arket� qr simh

h qr sh autoÔ ètsi, ¸ste na krateÐtai arqeÐo twn shmantikìterwn ekdìsewn

kai na up�rqei dunatìthta epanafor�c mÐac paliìterhc èkdoshc.

4.5 Oloklhrwmèna Perib�llonta An�ptu-

xhc LogismikoÔ (IDEs)

Gia th dhmiourgÐa k�poiou progr�mmatìc s mera autì pou eÐnai apara-

Ðthto eÐnai h Ôparxh k�poiou eÐdouc keimenogr�fou kai enìc metaglwttist 

(compiler)   diermhnèa(interpreter) mèsw tou opoÐou ja eÐnai dunat  h me-

tatrop  tou k¸dika apì uyhloÔ epipèdou gl¸ssa se gl¸ssa mhqan c. 'E-

tsi, gia par�deigma, gia thn an�ptuxh mÐac Java efarmog c se èna windows

sÔsthma arkeÐ h Ôparxh enìc shmeiwmatarÐou (notepad) kai h egkat�stash
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thc epijumht c èkdoshc thc Java Virtual Machine. Se aut n thn perÐptw-

sh o programmatist c kat� thn di�rkeia thc an�ptuxhc thc efarmog c tou ja

prèpei na metaglwttÐzei kai na trèqei thn efarmog  mèsw thc gramm c entol¸n

xan� kai xan�, èqontac wc mìno tou bohjì sthn perÐptwsh Ôparxhc k�poiou

sf�lmatoc ta mhnÔmata sf�lmatoc tou metaglwttist . Autì shmaÐnei thn

katan�lwsh polÔ qrìnou kai kìpou akìmh kai gia tic pio aplèc efarmogèc.

'Oso to mègejoc kai h poluplokìthta twn efarmog¸n (�ra kai tou k¸dika)

aux�netai, ta megèjh aut� aux�nontai sqedìn ekjetik�, pr�gma pou kajist�

aut  th mèjodo an�ptuxhc mh praktik .

Th lÔsh se autì to prìblhma dÐnoun ta oloklhrwmèna perib�llonta a-

n�ptuxhc logismikoÔ (Integrated Development Environment) � eurèwc gnw-

st� wc IDEs. Ta IDEs eÐnai oloklhrwmènec efarmogèc mèsa stic opoÐec mporeÐ

na pragmatopoihjeÐ k�je aparaÐthth diadikasÐa gia thn an�ptuxhc mÐac efar-

mog c. Oi sunhjèsterec leitourgÐec pou parèqontai eÐnai h suggraf  tou

k¸dika, h tropopoÐhs  tou, h metagl¸ttis  tou, h ektèles  tou kaj¸c kai

k�poia diadikasÐa entopismoÔ sfalm�twn. O basikìc skopìc touc eÐnai na

periorÐsoun kai kat� k�poio trìpo na krÔyoun ìlec tic rujmÐseic pou qrei-

�zontai gia to suntonismì twn diaforetik¸n kommati¸n, o sunduasmìc twn

opoÐwn eÐnai aparaÐthtoc gia thn epituqhmènh ektèlesh mÐac efarmog c. Autì

èqei san sunèpeia thn eukolìterh ekm�jhsh miac gl¸ssac programmatismoÔ

kaj¸c kai thn aÔxhsh thc paragwgikìthtac

4.5.1 Gnwst� IDEs

Ta teleutaÐa qrìnia èqoun anaptuqjeÐ poll� oloklhrwmèna perib�llonta

an�ptuxhc logismikoÔ. Merik� apì ta diashmìtera kai eurÔtera qrhsimopoio-

Ômena eÐnai to Visual Studio thc Microsoft, to Eclipse, to NetBeans thc Sun,

kai to IntelliJ IDEA thc JetBrains. H ulopoÐhsh thc efarmog c pou ana-

ptÔqjhke sta plaÐsia thc paroÔsac diplwmatik c ergasÐac ègine sto perib�l-

lon an�ptuxhc IntelliJ. Ta basik� shmeÐa kai dunatìthtec autoÔ perigr�fontai

sthn akìloujh enìthta.
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IntelliJ IDEA

To IntelliJ eÐnai èna arket� dhmofilèc emporikì oloklhrwmèno perib�llon

an�ptuxhc logismikoÔ, kurÐwc gia Java efarmogèc. Ektìc thc Java parèqei

upost rixh kai gia �llec gl¸ssec programmatismoÔ ìpwc JavaScript, HTM-

L/XHTML/CSS, XML/XSL, Ruby. Epiplèon thc basik c èkdosh thc Java

uposthrÐzetai h qr sh poll¸n teqnologi¸n kai perib�llontwn ergasÐac ìpwc

Spring, Hibernate, Web Services, Struts, JSP, JSF, EJB, AJAX.

Sto pakèto parèqetai ènac anaptugmènoc keimenogr�foc o opoÐoc pro-

sfèrei k�poiec polÔ qr simec uphresÐec. Tètoiec eÐnai h autìmath paragwg 

k¸dika, h an�lush k¸dika kat� thn ¸ra plhktrolìghshc, o autìmatoc sqo-

liasmìc sÔmfwna me to prìtupo thc Java kai o èlegqoc laj¸n kai pijan¸n

paral yewn kat� thn ¸ra plhktrolìghshc

Epiplèon dÐnetai h dunatìthta qr shc ergaleÐwn pou bohjoÔn thn parako-

loÔjhsh thc poreÐac an�ptuxhc tou k¸dika kaj' ìlh th diadikasÐa paragwg c.

UposthrÐzetai h qr sh arket¸n gnwst¸n susthm�twn diaqeÐrishc ekdìsewn

(Version Control Systems), en¸ par�llhla parèqetai èna isqurì ergaleÐo pa-

rakoloÔjhshc thc topik c istorÐac. DieukolÔnetai h qr sh dhmofil¸n Java

ergaleÐwn ìpwc to JUnit kai to Ant, en¸ tèloc prosfèretai èna polÔ eÔqrh-

sto perib�llon metagl¸ttishc, ektèleshc kai aposfalm�twshc (debugging).

O lìgoc gia ton opoÐo epilèqthke to sugkekrimèno ergaleÐo an�ptuxhc

ènanti twn upoloÐpwn, pèra apì to gegonìc ìti eÐnai polÔ eÔqrhsto kai eÔkolo

sthn ekm�jhsh, eÐnai ìti uposthrÐzei ìlec tic teqnologÐec pou melet jhkan

kai qrhsimopoi jhkan sta plaÐsia thc paroÔsac diplwmatik c ergasÐac.





Kef�laio 5

Prodiagrafèc Efarmog c

Up�rqoun p�ra pollèc efarmogèc twn opoÐwn to perieqìmeno qrei�zetai

na eÐnai diajèsimo se p�nw apì mÐa gl¸ssec. Oi pio sunhjismènec tètoiec

peript¸seic eÐnai oi di�forec istoselÐdec meg�lwn organism¸n oi opoÐec a-

peujÔnontai se anjr¸pouc diaforetik¸n ejnot twn. To gegonìc autì dh-

miourgeÐ thn an�gkh Ôparxhc enìc ergaleÐou mèsw tou opoÐou ja gÐnetai h

diaqeÐrish twn diafìrwn fr�sewn   kommati¸n keimènou kai oi antÐstoiqec

metafr�seic aut¸n se di�forec �llec gl¸ssec. Sta plaÐsia thc paroÔsac

diplwmatik c ergasÐac anaptÔqjhke mÐa efarmog  h opoÐa epiqeireÐ na ulo-

poi sei èna tètoiou eÐdouc ergaleÐo. To ìnom� thc eÐnai SÔsthma Dia-

qeÐrishc Metafr�sewn   sta agglik� Transalation Management Tool

(TMT). H perigraf  twn apait se¸n thc perigr�fetai sth sunèqeia se autì

to kef�laio.

5.1 Basikèc 'Ennoiec

Se aut  thn enìthta gÐnetai an�lush twn basik¸n ennoi¸n pou qrhsimo-

poioÔntai sthn perigraf  thc efarmog c.

5.1.1 Perigraf  QrhsimopoioÔmenwn 'Orwn

• KÔria Gl¸ssa (Master Language � ML) � EÐnai h basik  gl¸ssa sthn

opoÐa eÐnai grammènec ìlec oi fr�seic (strings). Sun jwc aut  eÐnai h

41
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arqik  gl¸ssa thc efarmog c (Efarmog  Qr sthc � Target Applica-

tion) pou qrhsimopoieÐ to ergaleÐo gia to suntonismì twn metafr�sewn.

MporeÐ na up�rxei mìno mÐa ML tìso sto SÔsthma DiaqeÐrishc Meta-

fr�sewn ìso kai sthn Efarmog  Qr sth tou ergaleÐou.

• 'Allec Gl¸ssec (Other Languages � OL) � 'Allec gl¸ssec stic opoÐec

oi fr�seic pou up�rqoun gia th ML prèpei na metafrastoÔn. EÐnai epi-

jumhtì telik� na up�rqoun metafr�seic k�je fr�shc pou eÐnai grammènh

sth ML se k�je mÐa OL.

• KathgorÐa (Category) � ApoteleÐ mÐa logik  sÔndesh twn fr�sewn

pou èqoun na k�noun me èna sugkekrimèno skopì, en¸ par�llhla peri-

gr�fei th qr sh thc k�je fr�shc. Gia par�deigma, mporeÐ na up�rqoun

kathgorÐec �login form�, �adminitrator menu�, �system� k.�.

• Efarmog  Qr sthc (Target Application � TA) � EÐnai h efarmog  h

opoÐa ja k�nei qr sh twn uphresi¸n pou ja parèqei to SÔsthma Dia-

qeÐrishc Metafr�sewn. Skopìc eÐnai h diaqeÐrish kai anab�jmish twn

stoiqeÐwn gia tic fr�seic pou èqei h efarmog  qr sthc.

• SÔsthma DiaqeÐrishc Metafr�sewn (Translation Managment Tool �

TMT ) � EÐnai èna autìnomo sÔsthma to opoÐo epikoinwneÐ me thn E-

farmog  Qr sth kai parèqei tic akìloujec uphresÐec:

– DÐnei th dunatìthta sugqronismoÔ twn perieqomènwn twn fr�sewn

pou èqei to SÔsthma DiaqeÐrishc Metafr�sewn me aut� pou èqei h

Efarmog  Qr sthc.

– Epitrèpei ston qr sth na ex�gei ta perieqìmena twn diafìrwn

fr�sewn tìso sth ML ìso kai stic OLs se èna arqeÐo morf c

CSV1, to opoÐo ja eÐnai sumbatì mèsw apl¸n keimenogr�fwn.

– Epitrèpei sto qr sth na eis�gei ta perieqìmena diafìrwn fr�sewn

tìso sth ML ìso kai stic OLs mèsw enìc arqeÐou CSV morf c,

to opoÐo ja eÐnai sumbatì mèsw apl¸n keimenogr�fwn.

1
Ο τύπος του αρχείου είναι CSV (Comma Seperated Values) σε UTF-8 κωδικοποίηση.
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– Par�gei di�forec anaforèc se sqèsh me thn kat�stash twn dia-

fìrwn fr�sewn sto SÔsthma DiaqeÐrishc Metafr�sewn.

– Parèqei prìsbash ston qr sth an�loga me tic pistopoi seic pou

dèqetai apì thn Efarmog  Qr sth.

5.1.2 KÔkloc Zw c twn Dedomènwn

To sq ma 5.1 deÐqnei ton kÔklo zw c twn dedomènwn mèsa sto SÔsthma

DiaqeÐrishc Metafr�sewn. 'Etsi faÐnetai h diadikasÐa pou akoloujeÐtai gia

thn diaqeÐrish metafr�sewn mèsw tou sugkekrimènou ergaleÐou.

Sq ma 5.1: O kÔkloc zw c twn dedomènwn sto SÔsthma DiaqeÐrishc Meta-
fr�sewn

Arqik� ta dedomèna pou up�rqoun sthn Efarmog  Qr sth anakt¸ntai

apì th b�sh autoÔ kai metafèrontai sth b�sh dedomènwn tou Sust matoc

DiaqeÐrishc Metafr�sewn. H enèrgeia aut  ekteleÐtai mèsw mÐac sugkekri-

mènou eÐdouc diadikasÐac sugqronismoÔ, tou �KajaroÔ SugqronismoÔ� (Clean

Synchronisation).

Sth sunèqeia o qr sthc tou Sust matoc DiaqeÐrishc Metafr�sewn ex�gei

ta dedomèna pou jèlei apì to Sust matoc DiaqeÐrishc Metafr�sewn mèsw
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enìc arqeÐou CSV morf c.

To arqeÐo autì o qr sthc to epexerg�zetai metafr�zontac kai tropopoi-

¸ntac ìpoiec apì tic eggrafèc jèlei. H diadikasÐa aut  pragmatopoieÐtai èxw

apì ta plaÐsia thc efarmog c kai èqei na k�nei kajar� me thn krÐsh tou qr sth

- metafrast .

'Epeita to tropopoihmèno arqeÐo eis�getai pÐsw sto Sust ma DiaqeÐrishc

Metafr�sewn kai ta nèa dedomèna eggr�fontai sth b�sh dedomènwn autoÔ.

Tèloc, dÐnetai h dunatìthta tìso gia sugqronismì twn dedomènwn metaxÔ

tou Sust matoc DiaqeÐrishc Metafr�sewn kai thc Efarmog c Qr sth (Dèl-

ta Sugqronismìc � Delta Sychronisation) ìso kai gia apeujeÐac apoj keush

ìlwn twn dedomènwn pou perièqei h b�sh tou Sust matoc DiaqeÐrishc Meta-

fr�sewn sthn Efarmog  Qr sth (Sugqronismìc Exagwg c � Data Export

Sychronisation).

5.1.3 KÔria Gl¸ssa kai 'Allec Gl¸ssec

O orismìc tìso thc KÔriac Gl¸ssac ìso kai twn 'Allwn Glwss¸n gia

to SÔsthma DiaqeÐrishc Metafr�sewn gÐnetai mèsw enìc arqeÐou rujmÐsewn

to opoÐo perièqei tic di�forec gl¸ssec kai plhroforÐec gia to poia apì autèc

eÐnai kÔria. H enèrgeia aut  gÐnetai mìno mÐa for� kat� thn arqikopoÐhsh tou

Sust matoc DiaqeÐrishc Metafr�sewn kai ta stoiqeÐa aut� den all�zoun kaj'

ìlh th di�rkeia ektèleshc thc efarmog c.

To akìloujo par�deigma perigr�fei ton trìpo me ton opoÐo qrhsimopoio-

Ôntai h ML kai oi OLs.

An wc KÔria Gl¸ssa èqei oristeÐ h gallik , tìte arqik� ìlec oi eggrafèc

pou perièqontai tìso sthn Efarmog  Qr sth ìso kai sto Sust ma Diaqe-

Ðrishc Metafr�sewn (mèsw tou KajaroÔ SugqronismoÔ) eÐnai grammènec sta

gallik�. An h germanik  kai h agglik  gl¸ssa eÐnai orismènec wc �llec gl¸s-

sec, tìte o qr sthc mporeÐ na eis�gei metafr�seic stic gl¸ssec autèc gia tic

eggrafèc pou up�rqoun gia thn kÔria gl¸ssa.

Shmei¸netai ìti h diat rhsh istorÐac kai diaforetik¸n ekdìsewn gia tic

allagèc stic metafr�seic den eÐnai mèsa stic prodiagrafèc tou sust matoc kai,

e�n qrei�zontai, mporoÔn na ulopoihjoÔn sta plaÐsia thc Efarmog c Qr sth.
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5.1.4 Ektèlesh tou Sust matoc DiaqeÐrishc Me-

tafr�sewn mèsw thc Efarmog c Qr sth

To SÔsthma DiaqeÐrishc Metafr�sewn eÐnai diajèsimo sto qr sth thc

Efarmog c Qr sth mèsw enìc upersundèsmou. O upersÔdesmoc autìc ja

deÐqnei se mia istoselÐda sÔndeshc mèsw thc opoÐac o qr sthc ja mpore-

Ð (plhktrolog¸ntac to yeud¸numo kai ton kwdikì tou) na k�nei qr sh twn

uphresi¸n pou parèqontai apì to SÔsthma DiaqeÐrishc Metafr�sewn. H E-

farmog  Qr sthc ja xèrei gia to url sto opoÐo akoÔei to SÔsthma DiaqeÐrishc

Metafr�sewn mèsw enìc arqeÐou rujmÐsewn to opoÐa ja tou parèqetai.

5.2 Kanìnec Efarmog c kai PeriorismoÐ

5.2.1 GenikoÐ Kanìnec

Sth sunèqeia akoloujoÔn oi kanìnec oi opoÐoi orÐzoun th leitourgÐa tou

Sust matoc DiaqeÐrishc Metafr�sewn.

• Sto SÔsthma DiaqeÐrishc Metafr�sewn up�rqei mÐa mìno KÔria Gl¸ssa

(ML).

• H k�je eggraf  qarakthrÐzetai apì èna ID to opoÐo orÐzetai gia thn

k�je fr�sh mèsw thc Efarmog c Qr sth kai akoloujeÐ thn parak�tw

morf :

ID = �ID1-CAT-INTERFACE-ID2�

ID1: EÐnai ènac upoqrewtikìc monadikìc prosdiorist c (identi�er) o

opoÐoc dhmiourgeÐtai apì thn Efarmog  Qr sth. ApoteleÐtai apì

200 alfarijmhtikoÔc qarakt rec mèsa stouc opoÐoc den perièqetai

o qarakt rac �-�.

�-�: Upoqrewtikìc diaqwristikìc qarakt rac.

CAT: Upoqrewtikìc tetray fioc arijmìc. K�je diaforetikìc tetra-

y fioc arijmìc antistoiqÐzetai se mÐa kathgorÐa fr�sewn thc E-

farmog c Qr sth.
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�-�: Upoqrewtikìc diaqwristikìc qarakt rac.

INTERFACE: KajorÐzei se poia diepaf  an kei h fr�sh. Up�rqoun

dÔo dunatèc timèc, oi PUBLIC kai INTERNAL. H pr¸th epilog 

orÐzei ìti h fr�sh aut  emfanÐzetai sth dhmìsia diepaf  thc Efar-

mog c Qr sth, en¸ h deÔterh ìti an kei sthn eswterik  diepaf .

�-�: Mh upoqrewtikìc diaqwristikìc qarakt rac.

ID2: Mh upoqrewtikìc deÔteroc prosdiorist c.

• 'Olec oi eggrafèc (eÐte eÐnai grammènec sthn KÔria Gl¸ssa eÐte se

k�poia apì tic 'Allec Gl¸ssec) èqoun ta akìlouja stoiqeÐa:

String: EÐnai èna upoqrewtikì alfarijmhtikì pedÐo pou perièqei thn

Ðdia th fr�sh.

ID: 'Enac prosdiorist c h perigraf  tou opoÐou ègine parap�nw.

Language: H gl¸ssa sthn opoÐa eÐnai grammènh h fr�sh.

Status: H kat�stash sthn opoÐa brÐsketai h fr�sh. H perigraf  tou

pedÐou autoÔ gÐnetai parak�tw.

Username: To yeud¸numo tou qr sth pou �llaxe teleutaÐa for� th

sugkekrimènh fr�sh.

Date: H hmeromhnÐa kai ¸ra kat� thn opoÐa pragmatopoi jhke h te-

leutaÐa allag  se aut n th fr�sh.

• Up�rqoun treic diaforetikèc timèc pou mporeÐ na p�rei to pedÐo Status

k�je eggraf c:

EMPTY ('Adeia): EÐnai h arqik  kat�stash mÐac eggraf c, ìtan den

parèqetai gia aut n to antÐstoiqo string. EÐnai epÐshc h tim  pou

paÐrnei h kat�stash thc eggraf c h opoÐa eÐnai grammènh se mÐa

'Allh Gl¸ssa, ìtan to perieqìmeno thc antÐstoiqhc eggraf c sthn

KÔria Gl¸ssa anane¸netai.

CHANGED (Allagmènh): Aut n thn tim  paÐrnei mÐa eggraf ,

ìtan, en¸ parèqetai to string gia aut , h metafrasmènh tim  autoÔ
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den èqei akìmh metaferjeÐ sthn Efarmog  Qr sth mèsw diadika-

sÐac sugqronismoÔ pou perigr�fetai sthn enìthta 5.2.4.

SYNCHRONISED (Sugqronismènh): ut n thn tim  paÐrnei mÐa

eggraf , ìtan parèqetai to string gia aut n, kai autì èqei metafer-

jeÐ sthn b�sh tou Efarmog c Qr sth mèsw mejìdou sugqronismoÔ

pou perigr�fetai sthn enìthta 5.2.4.

• Oi metafr�seic twn eggraf¸n stic 'Allec Gl¸ssec anamènetai na eisa-

qjoÔn apì touc qr stec tou sust matoc.

• 'Otan k�poia eggraf  pou eÐnai grammènh sthn KÔria Gl¸ssa tropopoi-

hjeÐ, ìlec oi antÐstoiqec eggrafèc stic 'Allec Gl¸ssec all�zoun thn

tim  tou status touc se EMPTY, en¸ par�llhla diathroÔn to perie-

qìmenou tou pedÐou string.

5.2.2 Exagwg  Dedomènwn se ArqeÐo

Me th diadikasÐa thc exagwg c dedomènwn (export) dÐnetai h dunatìthta

sto qr sth na ex�gei ìla   sugkekrimèna dedomèna k�poiac gl¸ssac sto

topikì tou sÔsthma mèsw enìc arqeÐou. To arqeÐo autì sth sunèqeia mporeÐ

na dojeÐ se k�poio metafrast  ètsi, ¸ste autìc na parèqei tic epijumhtèc

metafr�seic.

H gl¸ssa eggrafèc thc opoÐac epilègontai gia exagwg  kleid¸netai ka-

t�llhla ètsi, ¸ste na apotrèyei opoiod pote qr sth (sumperilambanomènou

kai autoÔ pou z thse thn exagwg ) apì to na k�nei �llh exagwg . Epi-

plèon, to kleÐdwma autì apotrèpei opoiod pote �llo qr sth ektìc apì autìn

pou ex gage ta dedomèna na k�nei eisagwg  dedomènwn gia th sugkekrimènh

gl¸ssa.

Sth sunèqeia perigr�fontai oi kanìnec sÔmfwna me touc opoÐouc pragma-

topoieÐtai h leitourgÐa exagwg c dedomènwn se arqeÐo.

• H exagwg  gÐnetai me b�sh thn epilog  thc epijumht c gl¸ssac (pedÐo

Language) kai thc epijumht c kathgorÐac (mèroc CAT apì to pedÐo ID).

Dhlad  ex�gontai oi kat�llhlec eggrafèc an�loga me tic epilogèc tou

qr sth. Oi dunatèc epilogèc gia th gl¸ssa eÐnai   mÐa apì tic 'Allec
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Gl¸ssec   h KÔria Gl¸ssa   ìlec oi gl¸ssec, en¸ oi epilogèc gia thn

kathgorÐa eÐnai eÐte mÐa sugkekrimènh kathgorÐa eÐte ìlec oi kathgorÐec.

• Oi eggrafèc pou ex�gontai filtr�rontai an�loga me thn tim  tou pedÐou

status. Oi epilogèc pou dÐnontai eÐnai h exagwg  ìlwn twn eggraf¸n

anex�rthta apì thn tim  tou pedÐou (Complete List), h exagwg  mìno

aut¸n pou èqoun thn tim  EMPTY, h exagwg  mìno aut¸n pou èqoun

thn tim  CHANGED kai h exagwg  aut¸n pou èqoun tim  eÐte EMPTY

eÐte CHANGED.

• H exagwg  gÐnetai se èna arqeÐo to opoÐo ja eÐnai anagn¸simo apì k�poia

CSV efarmog . To arqeÐo ja perièqei keÐmeno sto opoÐo oi timèc qw-

rÐzontai mèsw komm�twn (Comma Separated Values), en¸ ja èqei ka-

t�lhxh �.csv� .

• Ta stoiqeÐa pou ex�gontai sto arqeÐo eÐnai ta akìlouja:

– To ID thc eggraf c.

– To string thc antÐstoiqhc eggraf c sthn KÔria Gl¸ssa.

– An h eggraf  eÐnai sthn KÔria Gl¸ssa tìte h tim  tou string.

Diaforetik�, sthn perÐptwsh pou to pedÐo status èqei thn tim :

∗ EMPTY kai up�rqei apojhkeumèno to string gia thn eggraf 

aut , tìte autì to string ex�getai.

∗ EMPTY kai den up�rqei apojhkeumèno to string gia thn eg-

graf  aut , tìte to antÐstoiqo string sthn KÔria Gl¸ssa

ex�getai.

∗ SYNCHRONISED   CHANGED, tìte ex�getai to string thc

eggraf c.

– 'Ena bohjhtikì pedÐo to opoÐo plhroforeÐ to metafrast  gia thn

kat�stash tou string. Oi diaforetikèc timèc tou pedÐou autoÔ eÐnai:

EMPTY-OL: 'Otan h kat�stash thc eggraf c eÐnai EMPTY kai

h emfanizìmenh tim  tou string eÐnai 'Allhc Gl¸ssac.

EMPTY-ML: 'Otan h kat�stash thc eggraf c eÐnai EMPTY

kai h emfanizìmenh tim  tou string eÐnai KÔriac Gl¸ssac.
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SYNCH: 'Otan h kat�stash thc eggraf c eÐnai SYNCHRONI-

SED.

CHANGED: 'Otan h kat�stash thc eggraf c eÐnai CHANGED.

• 'Otan k�poioc qr sthc dialèxei k�poia gl¸ssa (  ìlec tic gl¸ssec) gia

exagwg , aut  kleid¸netai ètsi, ¸ste mìno o Ðdioc qr sthc na mporeÐ na

k�nei eisagwg  dedomènwn gia th gl¸ssa aut . Apì ton kanìna autì

exairoÔntai oi qr stec pou èqoun dikai¸mata diaqeirist , oi opoÐoi mpo-

roÔn na kleid¸noun kai na xekleid¸noun tic gl¸ssec kat� boÔlhsh (h

perÐptwsh aut  ja exhghjeÐ sth sunèqeia sthn enìthta 5.2.4). Bèbaia,

akìmh kai an o qr sthc eÐnai diaqeirist c, p�li den mporeÐ na k�nei ei-

sagwg  dedomènwn, an den akolouj sei th diadikasÐa exagwg c kai sth

sunèqeia eisagwg c dedomènwn.

• Apì tic eggrafèc pou perièqontai sto arqeÐo upologÐzetai to �jroisma

elègqou (checksum) mèsw tou algorÐjmou MD5. To �jroisma autì to-

pojeteÐtai sthn koruf  tou arqeÐou. Ta pedÐa pou qrhsimopoioÔntai gia

thn paragwg  tou ajroÐsmatoc eÐnai to ìnoma thc gl¸ssac oi eggra-

fèc thc opoÐac ex�gontai, to ìnoma thc KÔriac Gl¸ssac kaj¸c kai h

akoloujÐa twn IDs twn eggraf¸n pou ex�gontai.

5.2.3 Eisagwg  Dedomènwn apì ArqeÐo

AfoÔ exaqjoÔn se èna CSV arqeÐo kai afoÔ tropopoihjoÔn kat�llhla apì

èna metafrast , ta dedomèna eis�gontai kai p�li sto SÔsthma DiaqeÐrishc

Metafr�sewn mèsw thc diadikasÐac eisagwg c dedomènwn (import). Me th

diadikasÐa aut  tropopoioÔntai kat�llhla oi timèc twn eggraf¸n sÔmfwna me

ta perieqìmena tou arqeÐou pou eis�getai. EpÐshc h gl¸ssa (  oi gl¸ssec)

pou eÐqe prohgoumènwc kleidwjeÐ (kat� th diadikasÐa exagwg c) xekleid¸netai

kai eÐnai ètoimh gia ton epìmeno kÔklo exagwg c - eisagwg c dedomènwn.

Sth sunèqeia perigr�fontai oi kanìnec sÔmfwna me touc opoÐouc pragma-

topoieÐtai h leitourgÐa eisagwg c dedomènwn apì arqeÐo.

• H diadikasÐa eisagwg c dedomènwn mporeÐ na pragmatopoihjeÐ mìno apì

ton Ðdio qr sth pou èkane thn exagwg  dedomènwn.
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• Oi eggrafèc eis�gontai, afoÔ o qr sthc epilèxei ta krit ria pou epiju-

meÐ. Ta krit ria aut� eÐnai h gl¸ssa (pedÐo Language), ìpou mporeÐ na

epilèxei eÐte mÐa sugkekrimènh gl¸ssa eÐte ìlec tic gl¸ssec, kai h ka-

thgorÐa (mèroc CAT apì to pedÐo ID), ìpou èqei thn epilog  na epilèxei

k�poia sugkekrimènh kathgìria   ìlec tic kathgorÐec.

AfoÔ o qr sthc epilèxei ta krit ria pou jèlei, tìte to sÔsthma elèg-

qei, an aut� sumfwnoÔn me ta stoiqeÐa pou perièqontai sto arqeÐo. An

o èlegqoc den eÐnai epituq c, tìte o qr sthc lamb�nei èna m numa sf�l-

matoc. Diaforetik�, h diadikasÐa suneqÐzetai kanonik�.

• To arqeÐo pou eis�getai ja prèpei na eÐnai thc Ðdiac morf c me to arqeÐo

pou ex qjh. Dhlad , eÐnai anagkaÐo na eÐnai tÔpou CSV kai na èqei thn

kat�lhxh �.csv� . An autì den isqÔei, tìte h eisagwg  matai¸netai.

• To �jroisma elègqou pou eÐqe topojethjeÐ sthn koruf  tou arqeÐou

elègqetai, ¸ste na diasfalisteÐ h axiopistÐa autoÔ. O èlegqoc gÐne-

tai se sqèsh me tic gl¸ssec kai ta IDs twn eggraf¸n pou ex qjhsan.

Sthn ousÐa gÐnetai o epanaôpologismìc tou ajroÐsmatoc kai autì sug-

krÐnetai me ekeÐno pou up�rqei sto arqeÐo. An ta dÔo de sumfwnoÔn, h

eisagwg  matai¸netai kai o qr sthc enhmer¸netai me kat�llhlo m numa

sf�lmatoc.

• Gia k�je eggraf  pou up�rqei sto arqeÐo pou eis�getai to SÔsthma Dia-

qeÐrishc Metafr�sewn elègqei, an up�rqei eggraf  se aut  th gl¸ssa

gia autì to ID. An den up�rqei, tìte dhmiourgeÐ mÐa kainoÔrgia eg-

graf  me ta stoiqeÐa thc eggraf c pou di�base apì to arqeÐo kai jètei

thn tim  tou pedÐou status se CHANGED. Diaforetik�, all�zei ta pe-

dÐa thc eggraf c an�loga me ta dedomèna tou arqeÐou kai jètei thn tim 

tou pedÐou status se CHANGED.

• Met� thn olokl rwsh thc diadikasÐac eisagwg c dedomènwn apì to ar-

qeÐo h gl¸ssa (  oi gl¸ssec) pou p re mèroc sthn diadikasÐa xeklei-

d¸netai.

• An epiqeirhjeÐ eisagwg  dedomènwn gia mÐa gl¸ssa h opoÐa den eÐnai
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kleidwmènh, tìte h diadikasÐa diakìptetai kai emfanÐzetai èna kat�llhlo

m numa sf�lmatoc.

• An k�poia allag  afor� mÐa eggraf  h gl¸ssa thc opoÐac eÐnai KÔria

ìlec oi antÐstoiqec eggrafèc (dhlad  ìlec oi eggrafèc me to Ðdio ID)

pou aforoÔn 'Allec Gl¸ssec all�zoun thn kat�stas  touc se EMPTY,

en¸ kratoÔn thn tim  tou string.

5.2.4 Sugqronismìc Dedomènwn me thn Efarmog 

Qr sth

O sugqronismìc dedomènwn eÐnai mÐa diadikasÐa kat� thn opoÐa to SÔsthma

DiaqeÐrishc Metafr�sewn kai h Efarmog  Qr sthc antall�ssoun dedomèna

me stìqo na anabajmÐsoun thn poiìthta twn dedomènwn pou èqoun stic epi-

mèrouc b�seic dedomènwn touc.

Up�rqoun trÐa eÐdh sugqronismoÔ:

• Kajarìc Sugqronismìc (Clean Synchronisation) � Anakt� ìla ta de-

domèna apì th b�sh dedomènwn thc Efarmog c Qr sth kai ta apojhke-

Ôei kat�llhla sth b�sh dedomènwn tou Sust matoc DiaqeÐrishc Meta-

fr�sewn. H diadikasÐa aut  qrhsimopoieÐtai gia thn arqikopoÐhsh tou

Sust matoc DiaqeÐrishc Metafr�sewn.

• Dèlta Sugqronismìc (Delta Sychronisation) � EÐnai h diadikasÐa sug-

qronismoÔ mèsw thc opoÐac gÐnetai h anab�jmish twn dedomènwn twn

b�sewn twn dÔo susthm�twn. H qr sh thc gÐnetai, afoÔ pr¸ta arqiko-

poihjeÐ to SÔsthma DiaqeÐrishc Metafr�sewn.

• Sugqronismìc Exagwg c (Data Export Sychronisation) � Stèlnei ìla

ta dedomèna pou èqei to SÔsthma DiaqeÐrishc Metafr�sewn sthn Efar-

mog  Qr sth. H Efarmog  Qr sthc diagr�fei ìla ta dedomèna pou èqei

sth b�sh thc kai ta antikajist� me aut� pou lamb�nei apì to SÔsthma

DiaqeÐrishc Metafr�sewn.

Sth sunèqeia perigr�fontai oi basikoÐ kanìnec sÔmfwna me touc opoÐouc

pragmatopoioÔntai ìlec oi diadikasÐec sugqronismoÔ.
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• Gia na pragmatopoihjeÐ k�poia diadikasÐa sugqronismoÔ pou tropopoieÐ

dedomèna thc Efarmog c Qr sth prèpei pr¸ta na elegqjeÐ, an o qr sthc

èqei to dikaÐwma na pragmatopoi sei mÐa tètoia enèrgeia. Gia na gÐnei

autì, o qr sthc dÐnei to yeud¸numì kai ton kwdikì tou kai aut� stèl-

nontai mèsw tou Sust matoc DiaqeÐrishc Metafr�sewn sto sÔsthma

diaqeÐrishc qrhst¸n thc Efarmog c Qr sth. An autì apant sei ìti o

qr sthc èqei ta kat�llhla dikai¸mata, h diadikasÐa sugqronismoÔ su-

neqÐzei kanonik�. Diaforetik� diakìptetai kai o qr sthc lamb�nei to

kat�llhlo m numa sf�lmatoc.

• Sugqronismìc mporeÐ na gÐnei gia mÐa sugkekrimènh gl¸ssa   gia ìlec

tic gl¸ssec sunolik�.

• To SÔsthma DiaqeÐrishc Metafr�sewn gnwrÐzei mèsw enìc arqeÐou ruj-

mÐsewn gia mÐa kÔria Efarmog  Qr sth mèsw thc opoÐac pragmatopoio-

Ôntai o dèlta kai o kajarìc sugqronismìc kaj¸c kai gia toul�qiston

mÐa deutereÔousa Efarmog  Qr sth sthn opoÐa gÐnetai o sugqronismìc

exagwg c.

Gia k�je mÐa apì tic Efarmogèc Qr sth to SÔsthma DiaqeÐrishc Me-

tafr�sewn gnwrÐzei to url mèsw tou opoÐou autì eÐnai diajèsimo kai

èna sumbolikì ìnoma uyhloÔ epipèdou, ¸ste na mporeÐ o qr sthc na

xeqwrÐzei tic di�forec Efarmogèc Qr stec.

5.2.5 Paragwg  Anafor¸n

To SÔsthma DiaqeÐrishc Metafr�sewn parèqei th dunatìthta paragw-

g c dÔo eid¸n anafor¸n gia thn parakoloÔjhsh thc kat�stashc sthn opoÐa

autì brÐsketai se sqèsh me thn kat�stash twn glwss¸n kai twn eggraf¸n

pou up�rqoun se autì. Ta dÔo aut� eÐdh eÐnai anafor� Status kai anafor�

Changed. Oi anaforèc autèc parèqontai sto qr sth mèsw enìc aploÔ arqeÐou

keimènou. AkoloujeÐ h perigraf  twn perieqomènwn twn arqeÐwn aut¸n.

• H anafor� Status perièqei:

– Ton arijmì twn eggraf¸n sthn KÔria Gl¸ssa.
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– Gia k�je 'Allh Gl¸ssa:

∗ To ìnoma thc 'Allhc Gl¸ssac.

∗ To sunolikì arijmì twn eggraf¸n sthn gl¸ssa aut .

∗ Ton arijmì twn eggraf¸n pou èqoun status EMPTY sth gl¸s-

sa aut .

∗ To posostì twn eggraf¸n sth gl¸ssa aut  pou èqoun sta-

tus EMPTY ènanti tou sunolikoÔ arijmoÔ twn eggraf¸n sth

gl¸ssa aut .

∗ Ton arijmì twn eggraf¸n pou èqoun status diaforetikì apì

SYNCHRONISED sth gl¸ssa aut .

∗ To posostì twn eggraf¸n sthn gl¸ssa aut  pou èqoun sta-

tus diaforetikì apì SYNCHRONISED ènanti tou sunolikoÔ

arijmoÔ twn eggraf¸n sth gl¸ssa aut .

• H anafor� Changed perièqei gia k�je eggraf  pou èqei kat�stash

CHANGED:

– To ID thc eggraf c.

– To ìnoma thc gl¸ssac sthn opoÐa eÐnai h eggraf .

– To pedÐo string thc eggraf c.

– To yeud¸numo tou qr sth pou teleutaÐoc tropopoÐhse thn eggra-

f .

– Thn hmeromhnÐa kai ¸ra thc teleutaÐac eggraf c.

5.2.6 'Elegqoc Prìsbashc kai Dikai¸mata

Sto SÔsthma DiaqeÐrishc Metafr�sewn uposthrÐzontai dÔo diaforetikoÐ

tÔpoi qrhst¸n, oimetafrastèc kai oi diaqeiristèc. To eÐdoc tou qr sth

kaj¸c kai ta proswpik� tou stoiqeÐa (ìnoma, ep¸numo, ktl) kajorÐzetai apì

thn Efarmog  Qr sth kat� thn eÐsodì tou sto SÔsthma DiaqeÐrishc Me-

tafr�sewn. An o qr sthc èqei to rìlo metafrast , tìte oi enèrgeiec pou

mporeÐ na pragmatopoi sei eÐnai Exagwg  Dedomènwn, Eisagwg  Dedomènwn
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kai paragwg  anafor�c (opoiad pote apì tic dÔo). Sthn perÐptwsh pou o

qr sthc eÐnai diaqeirist c, mporeÐ na k�nei opoiad pote apì tic enèrgeiec pou

mporeÐ na pragmatopoi sei kai o aplìc qr sthc kaj¸c kai opoiad pote apì

tic diadikasÐec sugqronismoÔ. Epiplèon aut¸n, o diaqeirist c mporeÐ na klei-

d¸nei kai na xekleid¸nei opoiesd pote apì tic gl¸ssec epijumeÐ opoiad pote

stigm . Par' ìla aut�, an kleid¸sei mÐa gl¸ssa mèsw tou menoÔ diaqeirist 

den mporeÐ, na k�nei eisagwg  dedomènwn apì arqeÐo. H enèrgeia aut  mporeÐ

na pragmatopoihjeÐ mìno mèsw tou kÔklou exagwg c - eisagwg c dedomènwn.



Kef�laio 6

An�lush Efarmog c

Sto kef�laio autì ja gÐnei perigraf  tou trìpou me ton opoÐo sqedi�sthke

h efarmog , ¸ste na ikanopoi sei tic apait seic pou tèjhkan sto prohgoÔmeno

kef�laio.

6.1 Genik  Perigraf 

'Opwc faÐnetai sto sq ma 6.1 (selÐda 56), to SÔsthma DiaqeÐrishc Me-

tafr�sewn qwrÐzetai se dÔo anex�rthta mèrh, sto Server Metafr�sewn

kai ston Client Metafr�sewn.

O server metafr�sewn eÐnai mÐa efarmog  h opoÐa mporeÐ na ekteleÐtai

autìnoma. EÐnai aut  pou diathreÐ th b�sh dedomènwn tou Sust matoc Dia-

qeÐrishc Metafr�sewn kai ekteleÐ tic basikèc leitourgÐec pou autì parèqei.

EpÐshc parèqei mÐa apl  diepaf  mèsw thc opoÐac o qr sthc mporeÐ na sundejeÐ

sto sÔsthma kai na ektelèsei ìpoia enèrgeia epijumeÐ.

O client metafr�sewn eÐnai mÐa efarmog  pou ekteleÐtai mazÐ me k�je E-

farmog  Qr sth pou epijumeÐ na lamb�nei mèroc sth diadikasÐa diaqeÐrishc

metafr�sewn. Parèqei thn aparaÐthth diepaf  gia thn epikoinwnÐa tou Su-

st matoc DiaqeÐrishc Metafr�sewn kai thc Efarmog c Qr sth, en¸ par�l-

lhla ekteleÐ ìlec tic enèrgeiec pou sqetÐzontai me th b�sh dedomènwn thc

Efarmog c Qr sth. O qeirismìc autìc thc b�shc dedomènwn gÐnetai mèsw

enìc interface to opoÐo orÐzetai apì to SÔsthma DiaqeÐrishc Metafr�sewn

55



56 An�lush Efarmog c

Sq ma 6.1: Di�gramma Sust matoc DiaqeÐrishc Metafr�sewn

kai to opoÐo ofeÐlei na ulopoi sei h Efarmog  Qr sthc, gia na eÐnai dunat 

h diadikasÐa.

H epikoinwnÐa metaxÔ twn anex�rthtwn mer¸n tou Sust matoc epitugq�ne-

tai mèsw web services. O p�roqoc aut¸n twn web services eÐnai o client meta-

fr�sewn, en¸ o qr sthc eÐnai o server. H epikoinwnÐa eÐnai aparaÐthth mìno

stic peript¸seic sugqronismoÔ kai sth diadikasÐa exousiodìthshc tou qr sth.
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6.2 Ro  Ektèleshc

O trìpoc me ton opoÐo gÐnetai h paroq  twn uphresi¸n pou parèqontai apì

to SÔsthma DiaqeÐrishc Metafr�sewn perigr�fetai parak�tw.

Arqik� o qr sthc, mèsw enìc upersundèsmou o opoÐoc parèqetai apì thn

Efarmog  Qr sth   apeujeÐac plhktrolog¸ntac to kat�llhlo url se ènan

browser, zht�ei apì to server metafr�sewn th selÐda eisìdou sto sÔsthma.

O server stèlnei th selÐda, h opoÐa zht�ei apì to qr sth na eis�gei to ìnoma

qr sth kai ton kwdikì tou. 'Otan o qr sthc eis�gei ta dedomèna, o server

epikoinwneÐ me ton client mèsw enìc web service pou parèqei o deÔteroc kai

zht�ei thn exousiodìthsh tou qr sth.

'Otan o client deqteÐ mÐa aÐthsh gia exousiodìthsh, epikoinwneÐ me to

sÔsthma diaqeÐrishc qrhst¸n pou èqei h Efarmog  Qr sthc kai majaÐnei,

an up�rqei antÐstoiqoc qr sthc se autì (kai an nai, poia eÐnai ta dikai¸mat�

tou). Thn ap�nthsh pou paÐrnei thn prowjeÐ ston server.

'Otan ft�sei h ap�nthsh gia ton qr sth kai ta dikai¸mat� tou, o server

proqwr� stic kat�llhlec enèrgeiec. An h ap�nthsh eÐnai arnhtik  (ìti dhlad 

den up�rqei tètoioc qr sthc sth b�sh) den epitrèpetai kammÐa enèrgeia sto

qr sth. An h ap�nthsh eÐnai jetik , epitrèpontai sto qr sth oi kat�llhlec

enèrgeiec an�loga me ta dikai¸mat� tou mèsw thc antÐstoiqhc diepaf c.

An o qr sthc eÐnai aplìc metafrast c, ìpwc perigr�fhke kai sto proh-

goÔmeno kef�laio, o qr sthc mporeÐ na k�nei mìno Exagwg  Dedomènwn, Ei-

sagwg  Dedomènwn kai paragwg  Anafor�c. Se k�je mÐa apì autèc tic peri-

pt¸seic oi enèrgeiec ekteloÔntai topik� sto server metafr�sewn. Dhlad , de

lamb�nei q¸ra kanenìc eÐdouc epikoinwnÐa me ton client metafr�sewn.

Sthn perÐptwsh pou o qr sthc eÐnai diaqeirist c, gia tic enèrgeiec sug-

qronismoÔ ta dÔo tm mata tou Sust matoc DiaqeÐrishc Metafr�sewn epikoi-

nwnoÔn gia thn ektèlesh touc. Se k�je perÐptwsh, afoÔ o qr sthc zht sei

thn ektèlesh thc epijumht c enèrgeiac, o server metafr�sewn zht�ei thn e-

xuphrèthsh apì ton client mèsw twn web services. Shmei¸netai ìti se ìlec

tic peript¸seic sugqronismoÔ oi opoÐec tropopoioÔn dedomèna thc Efarmog c

Qr sth (sugqronismìc exagwg c kai dèlta sugqronismìc) prin thn ektèle-

sh tou sugqronismoÔ ekteleÐtai h diadikasÐa exousiodìthshc pou perigr�fhke
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parap�nw.

6.3 Ro  Ektèleshc Sugqronism¸n

'Opwc proanafèrjhke, up�rqoun trÐa eÐdh suqronism¸n (Kajarìc, Dèlta

kai Exagwg c) mèsw ton opoÐwn o diaqeirist c sugqronÐzei tic b�seic dedo-

mènwn twn dÔo epimèrouc susthm�twn, thc Efarmog c Qr sth kai tou Su-

st matoc DiaqeÐrishc Metafr�sewn.

Gia na ektelesteÐ opoiad pote apì autèc tic enèrgeiec, prèpei na plhroÔn-

tai oi ex c proôpojèseic:

1. O qr sthc prèpei na eÐnai exousiodothmènoc diaqeirist c kai na èqei

akolouj sei th diadikasÐa eisìdou tou Sust matoc DiaqeÐrishc Meta-

fr�sewn.

2. To SÔsthma DiaqeÐrishc Metafr�sewn prèpei na mporeÐ na epikoinw-

n sei me thn Efarmog  Qr sth mèsw diadiktÔou.

Sth sunèqeia akoloujeÐ h perigraf  thc ro c ektèleshc gia k�je ènan

apì touc sugqronismoÔc.

Kajarìc Sugqronismìc

1. O qr sthc ekkineÐ th diadikasÐa KajaroÔ SugqronismoÔ.

2. To SÔsthma DiaqeÐrishc Metafr�sewn (ServerMetafr�sewn) dia-

gr�fei ìlec tic eggrafèc pou sumfwnoÔn me tic epilogèc tou qr sth

apì th b�sh tou.

3. Ta proc met�frash dedomèna mazÐ me tic kat�llhlec plhroforÐec

pou ta sunodeÔoun (gl¸ssa, kathgorÐa ktl) anakt¸ntai apì th

b�sh dedomènwn thc Efarmog c Qr sth apì ton ClientMetafr�se-

wn kai stèlnontai sto Server Metafr�sewn mèsw twn endi�meswn

web services. 'Otan o Server Metafr�sewn l�bei ta dedomèna, ta

eggr�fei sth b�sh dedomènwn tou.

Dèlta Sugqronismìc
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1. O qr sthc ekkineÐ th diadikasÐa Dèlta SugqronismoÔ.

2. O Server Metafr�sewn par�gei mÐa lÐsta me ìla ta diaforetik�

IDs pou up�rqoun sth b�sh tou Sust matoc DiaqeÐrishc Meta-

fr�sewn.

3. O ServerMetafr�sewn stèlnei th lÐsta pou dhmioÔrghse sto b ma

2 ston Client Metafr�sewn zht¸ntac tou mÐa lÐsta pou na èqei ta

IDs pou perièqontai sth b�sh dedomènwn thc Efarmog c Qr sth

kai ìqi sth lÐsta pou tou èsteile.

4. O Server Metafr�sewn lamb�nei th lÐsta twn IDs pou den peri-

èqontai sth b�sh tou.

5. O Server Metafr�sewn stèlnei th lÐsta me ta IDs pou den pe-

rièqontai sth b�sh tou ston Client Metafr�sewn zht¸ntac tic

eggrafèc pou antistoiqoÔn se aut� ta IDs.

6. O ServerMetafr�sewn lamb�nei tic eggrafèc pou z thse sto b ma

5 kai tic apojhkeÔei sth b�sh tou.

7. O Server Metafr�sewn stèlnei mÐa lÐsta me ìlec tic eggrafèc pou

èqoun kat�stash CHANGED ston Client Metafr�sewn.

8. O Client Metafr�sewn, afoÔ l�bei th lÐsta, diagr�fei gia k�je

eggraf  pou èlabe thn antÐstoiqh tim  tou string pou eÐnai apo-

jhkeumènh sthn b�sh dedomènwn thc Efarmog c Qr sth kai thn

antikajist� me thn tim  thc eggraf c pou èlabe.

Up�rqoun treic diaforetikèc roèc ektèleshc tou Dèlta SugqronismoÔ.

Complete: EkteleÐtai olìklhrh h diadikasÐa tou Dèlta Sugqronismo-

Ô. ApoteleÐtai apì ta b mata 1 èwc 8.

Read Only: EkteleÐtai mìno h diadikasÐa eggraf c apì thn Efarmog 

Qr sth sto SÔsthma DiaqeÐrishc Metafr�sewn. ApoteleÐtai apì

ta b mata 1 èwc 6.

Write Only: EkteleÐtai mìno h diadikasÐa eggraf c apì to SÔsthma

DiaqeÐrishc Metafr�sewn sthn Efarmog  Qr sth. ApoteleÐtai

apì ta b mata 1, 6, 7 kai 8.
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Sugqronismìc Exagwg c

1. O qr sthc ekkineÐ th diadikasÐa SugqronismoÔ Exagwg c.

2. O Server Metafr�sewn stèlnei ìlec tic eggrafèc ston Client Me-

tafr�sewn.

3. O Client Metafr�sewn diagr�fei ìlec tic eggrafèc apì th b�sh

dedomènwn thc DeutereÔousac Efarmog c Qr sth kai eggr�fei tic

eggrafèc pou èlabe.

Shmei¸netai ìti kat� th diadikasÐa aut  eggr�fontai mìno eggrafèc twn

opoÐwn ta IDs proôp rqan sthn Efarmog  Qr sth. Dhlad , h Deute-

reÔousa Efarmog  Qr sthc de majaÐnei gia tuqìn nèec proc met�frash

eggrafèc.

6.4 Diepaf  Qr sth kai LeitourgÐec thc

Se aut n thn enìthta parousi�zetai h diepaf  qr sth pou parèqetai apì to

SÔsthma DiaqeÐrishc Metafr�sewn, en¸ par�llhla analÔontai oi leitourgÐec

pou parèqontai mèsw aut c.

6.4.1 Diepaf  Metafrast 

Sto sq ma 6.2, pou brÐsketai sth selÐda 61, parousi�zetai h diepaf  qei-

rismoÔ tou Sust matoc DiaqeÐrishc Metafr�sewn pou parèqetai gia ton aplì

qr sth - metafrast .

H diepaf  qr sth parèqei tic akìloujec plhroforÐec:

• �Con�gured Master � � Parousi�zei to ìnoma thc Efarmog c Qr sth

pou èqei rujmisteÐ wc KÔria (Master).

• �User � � O qr sthc pou èqei sundejeÐ sto sÔsthma. Ta stoiqeÐa pou

faÐnontai eÐnai to ep¸numo kai to ìnoma tou qr sth me th morf  �Ep¸nu-

mo, 'Onoma�.



Diepaf  Qr sth kai LeitourgÐec thc 61

Sq ma 6.2: Diepaf  metafrast 
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• �Type� � To eÐdoc tou qr sth, dhlad , an eÐnai aplìc metafrast c

  diaqeirist c An o qr sthc eÐnai metafrast c, tìte faÐnetai h fr�sh

�Normal User � (aplìc qr sthc), en¸, an eÐnai diaqeirist c, h fr�sh

�Administrator (diaqeirist c).

H diepaf  qr sth parèqei tic akìloujec leitourgÐec:

• �Export from Translation Tool to File� � EÐnai h diadikasÐa exa-

gwg c sto topikì sÔsthma tou qr sth twn epijumht¸n dedomènwn pou

perièqontai sto SÔsthma DiaqeÐrishc Metafr�sewn mèsw enìc arqe-

Ðou tÔpou CSV. H diadikasÐa aut  èqei perigrafeÐ sthn enìthta 5.2.2.

AkoloujoÔn oi dunatèc epilogèc gia thn exagwg  twn epijumht¸n de-

domènwn:

Language drop-down: Eggrafèc apì thn epilegmènh gl¸ssa   ìlec

tic gl¸ssec (sthn perÐptwsh epilog c tou �All Languages�) pou

ja exaqjoÔn sto arqeÐo.

Category drop-down: Eggrafèc apì thn epilegmènh kathgorÐa  

ìlec tic kathgorÐec (sthn perÐptwsh epilog c tou �All Records�)

pou ja exaqjoÔn sto arqeÐo.

Public-Internal radio box: Epilog  an�mesa sto poiac diepaf c thc

Efarmog c Qr sth (thc dhmìsiac   thc eswterik c) oi eggrafèc

ja exaqjoÔn. Sthn perÐptwsh pou den epileqjeÐ kanèna apì ta dÔo

ex�gontai ìlec oi eggrafèc.

Type drop-down: Epilog  eggraf¸n pou èqoun thn epijumht  ti-

m  sto pedÐo status. Oi epilogèc pou uposthrÐzontai eÐnai

�Complete list� gia exagwg  anexart twc thc tim c autoÔ tou pe-

dÐou, �EMPTY� gia exagwg  aut¸n pou èqoun status EMPTY,

�CHANGED� gia exagwg  aut¸n pou èqoun status CHANGED

kai �EMPTY/CHANGED� gia exagwg  aut¸n pou èqoun status

eÐte EMPTY eÐte CHANGED.

Gia na xekin sei h ektèlesh thc leitourgÐac, arkeÐ na epileqjoÔn ta

epijumht� krit ria exagwg c kai na pathjeÐ to koumpÐ pou gr�fei
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�Download Now�. 'Otan telei¸sei h diadikasÐa, emfanÐzetai Ðdia diepaf 

qr shc.

Shmei¸netai ìti, akìmh kai an epileqjeÐ sugkekrimèno uposÔnolo eggra-

f¸n mèsw thc upobol c krithrÐwn pou analÔjhke parap�nw, h gl¸ssa

(  oi gl¸ssec) pou summetèqei sth diadikasÐa kleid¸netai exolokl rou

(kai ìqi mìno oi sugkekrimènec eggrafèc pou epilèqjhkan).

• �Import from �le to Translation Tool� � EÐnai h diadikasÐa eisagw-

g c metafr�sewn sto SÔsthma DiaqeÐrishc Metafr�sewn apì to topikì

sÔsthma tou qr sth mèsw tou CSV arqeÐou. H perigraf  thc diadika-

sÐac èqei gÐnei sthn enìthta 5.2.3. AkoloujoÔn oi dunatèc epilogèc gia

thn eisagwg  dedomènwn:

Language drop-down: Eggrafèc apì thn epilegmènh gl¸ssa   ìlec

tic gl¸ssec (sthn perÐptwsh epilog c tou �All Languages�) pou

ja exaqjoÔn sto arqeÐo.

Category drop-down: Eggrafèc apì thn epilegmènh kathgorÐa   ìlec

tic kathgorÐec (sthn perÐptwsh epilog c tou �All Records�) pou ja

exaqjoÔn sto arqeÐo.

Public-Internal radio box: Epilog  an�mesa sto poiac diepaf c thc

Efarmog c Qr sth (thc dhmìsiac   thc eswterik c) oi eggrafèc

ja exaqjoÔn. Sthn perÐptwsh pou den epileqjeÐ kanèna apì ta dÔo

ex�gontai ìlec oi eggrafèc.

From File: Mèsw autoÔ gÐnetai anaz thsh apì ton qr sth gia thn

epilog  pou arqeÐou pou jèlei na steÐlei sto sÔsthma.

Gia na xekin sei h ektèlesh thc leitourgÐac, arkeÐ na epileqjoÔn ta epi-

jumht� krit ria eisagwg c kai na pathjeÐ to koumpÐ pou gr�fei �Import

File�. 'Otan telei¸sei h diadikasÐa, h ro  ektèleshc epanèrqetai sthn

Ðdia diepaf .

Shmei¸netai ìti, akìmh kai an epileqjeÐ sugkekrimèno uposÔnolo eggra-

f¸n mèsw thc upobol c krithrÐwn pou analÔjhke parap�nw, h gl¸s-
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sa (  oi gl¸ssec) pou summetèqei sth diadikasÐa xekleid¸netai exolo-

kl rou (kai ìqi mìno oi sugkekrimènec eggrafèc pou epilèqjhkan).

• �Reports� � EÐnai h diadikasÐa mèsw thc opoÐac par�gontai ta dÔo eÐdh

anafor¸n. H perigraf  tou trìpou me ton opoÐo pragmatopoioÔntai

perigr�fontai sthn enìthta 5.2.5. AkoloujoÔn oi dunatèc epilogèc gia

thn paragwg  anafor¸n.

Category drop-down: Eggrafèc apì thn epilegmènh kathgorÐa   ìlec

tic kathgorÐec (sthn perÐptwsh epilog c tou �All Records�) ja qrh-

simopoihjoÔn gia thn paragwg  thc epijumht c anafor�c.

Gia thn paragwg  thc changed anafor�c arkeÐ na pathjeÐ to �Generate

CHANGED report�, en¸ gia thn paragwg  thc status anafor�c arkeÐ

na pathjeÐ to �Generate Status report�.

6.4.2 Diepaf  Diaqeirist 

H diepaf  pou parèqetai gia to qr sth - diaqeirist  eÐnai Ðdia me aut 

tou qr sth - metafrast  me th diafor� ìti parèqei kai k�poiec perissìterec

epilogèc. Sto sq ma 6.3 thc selÐdac 65 faÐnetai to epiprìsjeto komm�ti

aut c, to opoÐo parousi�zetai sthc ojình tou qr sth amèswc k�tw apì autì

pou faÐnetai sto sq ma 6.2.

H diepaf  tou diaqeirist  parèqei tic parak�tw epiprìsjetec leitourgÐec:

• �Delta Synchronisation with Master Application� � Afor� to

Dèlta Sugqronismì, th diadikasÐa mèsw thc opoÐac sugqronÐzontai h

b�sh dedomènwn tou Sust matoc DiaqeÐrishc Metafr�sewn kai thc E-

farmog c Qr sth. H genik  perigraf  aut c ègine sthn enìthta 5.2.4.

O qr sthc èqei tic akìloujec epilogèc:

Language drop-down: Eggrafèc apì thn epilegmènh gl¸ssa   ìlec

tic gl¸ssec (sthn perÐptwsh epilog c tou �All Languages�) ja

l�boun mèroc sto Dèlta Sugqronismì
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Sq ma 6.3: Epiprìsjeth diepaf  diaqeirist 
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Complete Delta Synchronisation (read/write): H diadikasÐa ka-

t� thn opoÐa dedomèna metafèrontai tìso apì to SÔsthma DiaqeÐri-

shc Metafr�sewn proc thn Efarmog  Qr sth ìso kai antÐstrofa.

H perigraf  thc diadikasÐac aut c ègine sthn enìthta 6.2.

Delta Synchronisation (read only): H diadikasÐa kat� thn opoÐa

dedomèna metafèrontai mìno apì thn Efarmog  Qr sth sto SÔsth-

ma DiaqeÐrishc Metafr�sewn. H perigraf  thc diadikasÐac aut c

ègine sthn enìthta 6.2.

Delta Synchronisation (write only): H diadikasÐa kat� thn opoÐa

dedomèna metafèrontai mìno apì to SÔsthma DiaqeÐrishc Meta-

fr�sewn proc thn Efarmog  Qr sth. H perigraf  thc diadikasÐac

aut c ègine sthn enìthta 6.2.

AfoÔ o qr sthc epilèxei to eÐdoc tou Dèlta SugqronismoÔ pou epijumeÐ

kaj¸c kai th gl¸ssa, oi eggrafèc thc opoÐac epijumeÐ na sugqronisto-

Ôn, prèpei na gr�yei ton kwdikì me ton opoÐo èqei prìsbash sthn KÔria

Efarmog  Qr sth (Master Target Application). Shmei¸netai ìti to

ìnoma qr sth tou sumplhr¸netai autìmata.

'Otan o qr sthc k�nei autèc tic enèrgeiec arkeÐ na pat sei to koum-

pÐ �Synchronise Now� mèsw tou opoÐou xekin�ei h diadikasÐa. 'Otan h

diadikasÐa oloklhrwjeÐ, h ro  epistrèfei sthn Ðdia diepaf .

• �Export to Slave Application� � Afor� to Sugqronismì Exagw-

g c, th diadikasÐa mèsw thc opoÐac o diaqeirist c mporeÐ na ex�gei ta

dedomèna tou Sust matoc DiaqeÐrishc Metafr�sewn se mÐa apì tic Deu-

tereÔousec Efarmogèc Qr stec. H genik  perigraf  aut c ègine sthn

enìthta 5.2.4. O qr sthc èqei tic akìloujec epilogèc:

Language drop-down: Eggrafèc apì thn epilegmènh gl¸ssa   ìlec

tic gl¸ssec (sthn perÐptwsh epilog c tou �All Languages�) ja

l�boun mèroc ston Sugqronismì Exagwg c.

Slave Application drop-down: Epilègetai h DeutereÔousa Efar-

mog  Qr sthc sthn opoÐa ja exaqjoÔn ta dedomèna.
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AfoÔ o qr sthc epilèxei th gl¸ssa oi eggrafèc thc opoÐac epijumeÐ na

exaqjoÔn kai thn Efarmog  Qr sth sthn opoÐa ja staloÔn ta dedomèna,

ja prèpei na gr�yei ton kwdikì me ton opoÐo èqei prìsbash sthn KÔria

Efarmog  Qr sth (Master Target Application). Shmei¸netai ìti to

ìnoma qr sth tou sumplhr¸netai autìmata.

'Otan o qr sthc k�nei autèc tic enèrgeiec, arkeÐ na pat sei to koum-

pÐ �Synchronise Slave� mèsw tou opoÐou xekin�ei h diadikasÐa. 'Otan h

diadikasÐa oloklhrwjeÐ, h ro  epistrèfei sthn Ðdia diepaf .

• �Clean Sychronisation� � Afor� ton Kajarì Sugqronismì, th dia-

dikasÐa mèsw thc opoÐac o diaqeirist c mporeÐ na arqikopoi sei to Su-

st ma DiaqeÐrishc Metafr�sewn me ta dedomèna thc KÔriac Efarmog c

Qr sth (master). H genik  perigraf  aut c ègine sthn enìthta 5.2.4.

O qr sthc èqei tic akìloujec epilogèc:

Language drop-down: Eggrafèc apì thn epilegmènh gl¸ssa   ìlec

tic gl¸ssec (sthn perÐptwsh epilog c tou �All Languages�) ja

eisaqjoÔn sto sÔsthma.

H enèrgeia xekin�ei me to p�thma tou koumpioÔ pou gr�fei �Import from

Master�. 'Otan h diadikasÐa oloklhrwjeÐ, h ro  epanèrqetai se aut  thn

diepaf .

• �Lock / Unlock� � EÐnai h uphresÐa mèsw thc opoÐac dÐnetai h du-

natìthta sto diaqeirist  tou sust matoc na epitrèpei   na apagoreÔei

thn prìsbash stouc metafrastèc gia ìpoiec apì tic gl¸ssec epijumeÐ

(kleÐdwma - xekleÐdwma gl¸ssac). H diadikasÐa aut  èqei perigrafeÐ

sthn enìthta 5.2.6.

Gia thn pragmatopoÐhsh thc uphresÐac parèqontai dÔo drop-down menoÔ

kai dÔo koumpi�, èna gia k�je perÐptwsh (lock kai unlock). Kai ta dÔo

drop-down menoÔ aforoÔn th gl¸ssa h opoÐa ja uposteÐ thn allag 

kat�stashc. Sthn perÐptwsh pou epilegeÐ to �All Languages� h enèr-

geia afor� ìlec tic gl¸ssec. Gia na ektelestoÔn oi leitourgÐec, sthn

perÐptwsh tou kleid¸matoc arkeÐ na pathjeÐ to �Lock Language�, en¸

sthn perÐptwsh tou xekleid¸matoc to �Unlock Language�.





Kef�laio 7

Perigraf  UlopoÐhshc

Efarmog c

Sto kef�laio autì perigr�fetai o trìpoc me ton opoÐo ulopoi jhke to

SÔsthma DiaqeÐrishc Metafr�sewn. GÐnetai perigraf  thc genik c dom c tou

k¸dika en¸ par�llhla parousi�zontai k�poia basik� komm�tia autoÔ gia thn

kalÔterh katanìhs  tou.

'Opwc proeip¸jhke, to SÔsthma DiaqeÐrishc Metafr�sewn qwrÐzetai se

dÔo epimèrouc autìnoma komm�tia, ton server metafr�sewn kai ton client meta-

fr�sewn. To logismikì pou trèqei kajèna apì ta komm�tia aut� eÐnai autìnomo

kai xeqwristì. 'Etsi h an�lush pou akoloujeÐ ja qwristeÐ sta dÔo antÐstoiqa

mèrh.

7.1 Server Metafr�sewn

O server metafr�sewn eÐnai autìc pou pragmatopoieÐ tic basikèc leitour-

gÐec pou prosfèrei to SÔsthma DiaqeÐrishc Metafr�sewn. DiathreÐ kai qei-

rÐzetai th b�sh dedomènwn me tic metafrasmènec eggrafèc, parèqei tic dia-

jèsimec diepafèc qr sth, ekteleÐ tic epijumhtèc enèrgeiec (ìpwc eisagwg 

kai exagwg  dedomènwn) kai epikoinwneÐ me ton client metafr�sewn gia thn

pragmatopoÐhsh twn diafìrwn energei¸n sugqronismoÔ.

Sth sunèqeia akoloujeÐ h analutik  perigraf  twn epimèrouc kommati¸n
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pou apoteloÔn ton server metafr�sewn.

7.1.1 H B�sh Dedomènwn

To komm�ti thc b�shc dedomènwn tou server metafr�sewn, kaj¸c h ge-

nikìterh diaqeÐris  thc, apoteleÐ èna apì ta kuriìtera shmeÐa thc efarmo-

g c. EÐnai autì pou diathreÐ ìlec tic metafr�seic kai ekteleÐ ìlec enèrgeiec

pou èqoun na k�noun me prosj kh nèwn   ananèwsh uparqous¸n eggraf¸n.

Epiplèon krat�ei stoiqeÐa gia tic uposthrizìmenec gl¸ssec kai kathgorÐec

eggraf¸n, kaj¸c kai gia tic di�forec Efarmogèc Qr stec pou summetèqoun

sthn diadikasÐa met�frashc.

7.1.1.1 Perigraf  tou Sq matoc B�shc

Sta sq mata 7.1 kai 7.2 pou brÐskontai stic selÐdec 70 kai 71 antÐstoiqa,

parousi�zetai to sq ma thc b�shc dedomènwn pou dhmiourgeÐtai apì ton server.

'Opwc faÐnetai kai sta sq mata isqÔoun oi ex c kanìnec:

Sq ma 7.1: Di�gramma ontot twn susqetÐsewn perigraf c tou sq matoc
b�shc tou server metafr�sewn

• Up�rqei mÐa ontìthta me to ìnoma Laguage, h opoÐa antiproswpeÔei tic

di�forec gl¸ssec tou sust matoc. K�je gl¸ssa èqei èna monadikì
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qarakthristikì Name (ìnoma), to opoÐo apoteleÐ kai to kleidÐ thc. E-

piplèon, h ontìthta aut  krat�ei plhroforÐa gia to poioc qr sthc èqei

kleid¸sei thn gl¸ssa, mèsw tou pedÐou isLockedBy , kaj¸c kai gia to

pìte èlabe q¸ra to kleÐdwma, mèsw tou pedÐou Date (hmeromhnÐa).

• Up�rqei mÐa ontìthta me to ìnoma Category , h opoÐa antiproswpeÔei tic

di�forec kathgorÐec pou gnwrÐzei to sÔsthma. K�je kathgorÐa èqei èna

monadikì id kai èna ìnoma (h perigraf  twn pedÐwn aut¸n ègine sthn

enìthta 5.2.1).

Sq ma 7.2: Di�gramma ontot twn susqetÐsewn perigraf c tou sq matoc
b�shc tou server metafr�sewn

• Up�rqei mÐa ontìthta me to ìnoma Record , h opoÐa antiproswpeÔei tic

di�forec eggrafèc fr�sewn pou up�rqoun sto sÔsthma. K�je eggra-

f  diajètei ènan monadikì diaqwrist  to dbId , o opoÐoc up�rqei mìno

gia thn b�sh dedomènwn (gia diaqwrismì twn eggraf¸n) kai den paÐzei

kanènan ousiastikì rìlo sthn logik  thc efarmog c. Akìmh, ta Re-

cords perièqoun ìla ta stoiqeÐa pou perigr�fhkan sthn enìthta 5.2.1

se sqèsh me tic eggrafèc.

• K�je Language mporeÐ na eÐnai eÐte KÔria Gl¸ssa (Master Language �

ML), eÐte 'Allh Gl¸ssa (Other Language � OL).

• K�je Record prèpei na an kei mÐa gl¸ssa, eÐte aut  eÐnai KÔria, eÐte

'Allh.
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• K�je Record prèpei na an kei mÐa kathgorÐa.

• Up�rqei mÐa ontìthta me to ìnoma TA (Target Application), h opoÐa

antiproswpeÔei tic di�forec Efarmogèc Qr stec pou eÐnai gnwstèc sto

sÔsthma. K�je tètoia ontìthta mporeÐ na eÐnai eÐte Master (KÔria),

eÐte Slave (DeutereÔousa). Gia k�je TA krateÐtai ènac monadikìc dia-

qwrist c � Id , èna ìnoma gia ton diaqwrismì aut¸n apì touc qr stec

� Name, kaj¸c kai to url mèsw tou opoÐou eÐnai ja gÐnetai h prìsbash

stic Efarmogèc Qr stec.

7.1.1.2 Qeirismìc thc B�shc Dedomènwn

Gia th dhmiourgÐa kai diaqeÐrish twn anagkaÐwn pin�kwn pou qrei�zontai

gia thn ulopoÐhsh tou sq matoc b�shc pou perigr�fhke sthn prohgoÔmenh

enìthta dhmiourg jeke to pakèto db. Mèsa se autì to pakèto anaptÔqjhkan

oi kat�llhlec kl�seic gia thn diaqeÐrish twn anagkaÐwn antikeimènwn. Gia

k�je ontìthta dhmiourg jhke h antÐstoiqh kl�sh, h opoÐa èqei wc metablhtèc

mèlh ta pedÐa tou antÐstoiqou pÐnaka. Oi kl�seic autèc antistoiqÐsthkan ka-

t�llhla mèsw XML arqeÐwn stouc epijumhtoÔc pÐnakec, mèsw twn ergaleÐwn

pou parèqei h Hibernate.

Gia ton qeirismì k�je mÐac kl�shc dhmiourg jhke èna interface to opoÐo

orÐzei ton trìpo me ton opoÐo gÐnetai o qeirismìc k�je antikeimènou. K�je

tètoio interface èqei thn kat�llhxh Dao. Par�llhla, dhmiourg jhke kai mÐa

antÐstoiqh kl�sh diaqeirist c pou ulopoieÐ k�je èna tètoio interface. Autèc

sthn ousÐa apoteloÔn tic kl�seic diaqeiristèc twn antÐstoiqwn antikeÐmenou.

Ta onìmata ìlwn twn kl�sewn diaqeirist¸n telei¸noun me th lèxh Manager .

Sth sunèqeia ja analujeÐ h ulopoÐhsh thc k�je ontìthtac.

7.1.1.3 Language

Gia thn antistoÐqish thc ontìthtac Language sth b�sh dedomènwn dh-

miourg jhke mÐa kl�sh me to Ðdio ìnoma � Language . Aut , eÐnai mèloc tou

pakètou language kai èqei wc metablhtèc mèlh ta:

name: 'Ena string pou perièqei to ìnoma thc gl¸ssac.
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isMasterLanguage: MÐa boolean metablht  pou orÐzei an h gl¸ssa eÐnai

KÔria   ìqi.

isLockedBy: MÐa metablht  tÔpou TmtUser, pou perièqei ton qr sth pou

kleÐdwse th gl¸ssa. Sthn perÐptwsh pou h gl¸ssa eÐnai kleidwmènh

to pedÐo perièqei ton qr sth (ta stoiqeÐa tou) pou pragmatopoÐhse to

kleÐdwma, en¸ sthn antÐjeth perÐptwsh h tim  tou pedÐou eÐnai NULL.

H perigraf  thc kl�shc TmtUser brÐsketai sthn enìthta +++++.

date: 'Ena antikeÐmeno tÔpou date pou perièqei thn stigm  tou teleutaÐou

kleid¸matoc.

Ektìc apì tic metablhtèc mèlh, h kl�sh aut  perièqei kai k�poiec me-

jìdouc. Oi perissìterec apì autèc eÐnai oi gnwstèc mèjodoi getters kai set-

ters, mèsw twn opoÐwn prospelaÔnontai oi metablhtèc mèlh apì mejìdouc

ektìc thc kl�shc. Oi mèjodoi autèc eÐnai aparaÐthtec gia thn antistoÐqish

thc kl�shc sth b�sh dedomènwn mèsw thc Hibernate. Epiplèon, èqei gÐnei

uperfìrtwsh twn gnwst¸n mejìdwn toString(), equals() kai hashCode(), e-

n¸ up�rqei kai mÐa mejodoc, h isValide, h opoÐa elègqei an ta stoiqeÐa tou

antikeimènou jewroÔntai ègkura gia na antistoiqistoÔn se mÐa gl¸ssa (ètsi

¸ste sth sunèqeia, gia par�deigma, autì na apojhkeuteÐ sth b�sh).

H antistoÐqish thc kl�shc Language sthn b�sh dedomènwn ègine mèsw

enìc arqeÐou rujmÐsewn, tou Language.hbm.xml . To perieqìmeno tou arqeÐou

autoÔ faÐnetai parak�tw.

Listing 7.1: Language.hbm.xml

1 <?xml version="1.0"?>

2 <!DOCTYPE hibernate -mapping PUBLIC

3 " -//Hibernate/Hibernate Mapping DTD 3.0//EN"

4 "http:// hibernate.sourceforge.net/hibernate -mapping

-3.0. dtd">

5 <hibernate -mapping >

6 <class name="db.language.Language" >

7 <id name="name" length="50"/>

8 <component name="isLockedBy"
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9 class="communObjects.TmtUser">

10 <property name="username"/>

11 <property name="firstname"/>

12 <property name="lastname"/>

13 <property name="isAdmin" type="true_false"/>

14 </component >

15 <property name="isMasterLanguage"

16 type="true_false" not -null="true" />

17 <property name="date"/>

18 </class>

19 </hibernate -mapping >

'Opwc faÐnetai ston parap�nw k¸dika, sto XML arqeÐo rujmÐsewn orÐze-

tai o trìpoc antistoÐqishc thc kl�shc Language se ènan pÐnaka sth b�sh

dedomènwn (o pÐnakac ja èqei to Ðdio ìnoma me thn kl�sh afoÔ den orÐzetai

k�ti �llo) kai perigr�fetai o trìpoc antistoÐqishc twn di�forwn metablht¸n

mèl¸n thc kl�shc. To megalÔtero komm�ti tou k¸dika eÐnai autoexhgoÔmeno

kai ètsi den ja analujeÐ. Ta mìna komm�tia pou qaÐroun sqoliasmoÔ eÐnai au-

t� pou aforoÔn ta stoiqeÐa id kai component. Mèsw tou pr¸tou, orÐzetai

ìti to pedÐo name apoteleÐ kleidÐ tou pÐnaka pou ja dhmiourghjeÐ sthn b�sh.

Me to stoiqeÐo property perigr�fetai to sÔnjeto pedÐo isLockedBy. OrÐzetai

ìti to pedÐo autì antistoiqeÐ sthn kl�sh communObjects.TmtUser en¸ pe-

rigr�fontai kat�llhla ta pedi� (metablhtèc mèlh) thc kl�shc aut c pou ja

apojhkeutoÔn sth b�sh.

Gia thn apoj keush kai thn genikìterh diaqeÐrish thc kl�shc dhmiourg jh-

ke to interface LanguageDao. Autì orÐzei ton trìpo me ton opoÐo gÐnetai

opoiad pote enèrgeia èqei na k�nei me thn kl�sh Language. O kuriìteroc

lìgoc Ôparx c tou eÐnai h apaÐthsh thc Spring gia diaqwrismì tou interface

kai thc ulopoÐhshc kat� thn epikoinwnÐa thc me thn Hibarnate.

To interface autì ulopoieÐtai apì thn kl�sh LanguagesManager . H

kl�sh aut  apoteleÐ to mèso gia th diaqeÐrish thc kl�shc Language. A-

koloujeÐ to gnwstì prìtupo sqedÐashc (design pattern) Singleton � ètsi

dhmiourgeÐtai mìno èna stigmiìtupo thc kl�shc. H kl�sh aut  gia lìgouc

apìdoshc krat�ei èna antikeÐmeno tÔpou Map gia thn topik  apoj keush twn
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diafìrwn glwss¸n. Autì èqei wc kleidÐ to ìnoma thc gl¸ssac (name) kai

deÐqnei se mÐa gl¸ssa (antikeÐmeno tÔpou Language). H kl�sh diajètei me-

jìdouc gia thn apoj keush kai an�kthsh glwss¸n (me di�fora krit ria e-

pilog c), kaj¸c kai gia to kleÐdwma kai xekleÐdwma tìso apì metafrast 

(enèrgeiec eisagwg c - exagwg c) ìso kai apì diaqeirist .

Epiplèon, sto pakèto language perièqetai h kl�sh InvalidLanguageE-

xception , h opoÐa kaleÐtai ìpote up�rxei opoiod pote prìblhma me to qeirismì

k�poiac gl¸ssac.

7.1.1.4 Record

Gia thn antistoÐqish thc ontìthtac Record sth b�sh dedomènwn dhmiour-

g jhke mÐa kl�sh me to Ðdio ìnoma kai topojet jhke se èna arqeÐo me ìnoma

Record.java . Aut , eÐnai mèloc tou pakètou record , diajètei mejìdouc an-

tÐstoiqec aut¸n thc kl�shc Language, en¸ èqei wc metablhtèc mèlh ta:

dbId : 'Enac akèraioc arijmìc pou qrhsimopoieÐtai wc kleidÐ sth b�sh.

recordID: 'Ena antikeÐmeno tÔpou Identi�er to opoÐo antistoiqeÐ ston diaqw-

rist  tou Sust matoc DiaqeÐrishc Metafr�sewn pou perigr�fike sthn

enìthta 5.2.1.

string: 'Ena String me to keÐmeno thc eggraf c.

language: 'Ena antikeÐmeno tÔpou Language pou antistoiqeÐ thn gl¸ssa thc

eggraf c.

status: 'Ena String me thn kat�stash sthc eggraf c.

lastUpdater : 'Ena String me to yeud¸numo pou qr sth pou èkane teleutaÐoc

ananèwsh thc eggraf c.

date: 'Ena antikeÐmeno tÔpou Date pou perièqei thn stigm  thc teleutaÐac

allag c.

H antistoÐqish thc kl�shc Record sthn b�sh dedomènwn ègine mèsw enìc

arqeÐou rujmÐsewn, tou Record.hbm.xml . To perieqìmeno tou arqeÐou autoÔ
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faÐnetai parak�tw (den perilamb�notai o orismìc tou eÐdouc tou keimènou �

header � afoÔ kai èqei faneÐ parap�nw).

Listing 7.2: Record.hbm.xml

1 <hibernate -mapping >

2 <class name="db.record.Record" >

3 <id name="dbId">

4 <generator class="native"/>

5 </id>

6 <property name="string" not -null="false"/>

7 <component name="recordID"

8 class="db.record.Identifier">

9 <property name="id1" not -null="true"/>

10 <property name="cat" length="4"

11 not -null="true"/>

12 <property name="iface" length="10"

13 not -null="true"/>

14 <property name="id2" />

15 </component >

16 <component name="language"

17 class="db.language.Language">

18 <property name="name"/>

19 </component >

20 <property name="status" length="15"/>

21 <property name="lastUpdater"/>

22 <property name="date"/>

23 </class>

24 </hibernate -mapping >

To shmeÐo pou axÐzei na sqoliasteÐ ston parap�nw k¸dika eÐnai to stoiqeÐo

id, to opoÐo èqei wc paidÐ to stoiqeÐo generator. Me to stoiqeÐo generator

orÐzetai o trìpoc me ton opoÐo dhmiourgeÐtai o diaqwrist c twn eggraf¸n

pou apojhkèuontai sth b�sh. Me ton orsimì thc kl�shc (class) wc native

dhl¸netai sthn Hibernate ìti ja dhmiourgeÐ thn tim  aut  dÐnont�c thc ènan

aÔxonta akèraio arijmì.
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H diaqeÐrhsh twn antikeimènwn tÔpou Record gÐnetai me parìmoio trìpo me

autìn twn antikeimènwn tÔpou Language. Up�rqei èna interface pou orÐzei ton

trìpo qeirismoÔ aut¸n, to RecordDao, kaj¸c kai mÐa kl�sh pou ulopoieÐ to

interface autì, h RecordsManager . H kl�sh RecordsManager akoloujeÐ

to prìtupo sqedÐashc Singleton. H kl�sh RecordsManager parèqei mejìdouc

gia thn dhmiourgÐa, tropopoÐhsh kai an�kthsh twn epijumht¸n eggraf¸n.

Epiplèon, sto pakèto record perièqetai h kl�sh Identidier h opoÐa ulo-

poieÐ ton diaqwrist  twn eggraf¸n pou perigr�fhke sthn enìthta 5.2.1, ka-

j¸c kai mÐa kl�sh pou qrhsimopoieÐtai gia thn sÔgkrish antikeimènwn tÔpou

Identi�er, h Identi�erComparator . Tèloc, up�rqei mÐa kl�sh, h Inva-

lidRecordException , h opoÐa kaleÐtai ìpote up�rxei prìblhma me k�poia

eggraf .

7.1.1.5 Category

Gia thn antistoÐqish thc ontìthtac Category sth b�sh dedomènwn dhmiour-

g jhke mÐa kl�sh me to Ðdio ìnoma kai topojet jhke se èna arqeÐo me ìnoma

Category.java . Aut , eÐnai mèloc tou pakètou category , diajètei mejìdouc

antÐstoiqec aut¸n thc kl�shc Language, en¸ èqei wc metablhtèc mèlh ta:

id : 'Enac akèraioc arijmìc pou apoteleÐ ton monadikì tetray fio diaqwrist 

pou èqei perigrafeÐ thn enìthta 5.2.1.

name: 'Ena string pou perièqei to ìnoma thc kathgorÐac.

H antistoÐqish thc kl�shc Category sthn b�sh dedomènwn ègine mèsw enìc

arqeÐou rujmÐsewn, tou Category.hbm.xml .

H diaqeÐrhsh twn antikeimènwn tÔpou Category gÐnetai me parìmoio trìpo

me autìn twn antikeimènwn pou perigr�fhsan parap�nw. Up�rqei èna inter-

face pou orÐzei ton trìpo qeirismoÔ aut¸n, to CategoryDao, kaj¸c kai mÐa

kl�sh pou ulopoieÐ to interface autì, h CategoriesManager . H kl�sh

RecordsManager akoloujeÐ to prìtupo sqedÐashc Singleton. H kl�sh Cate-

goriesManager parèqei mejìdouc gia thn dhmiourgÐa kai an�kthsh twn epiju-

mht¸n eggraf¸n, en¸ par�llhla diajètei èna topikì antikeÐmeno tÔpou Map

pou leitourgeÐ wc cache gia thn apoj keush twn diajèsimwn kathgori¸n.



78 Perigraf  UlopoÐhshc Efarmog c

Epiplèon, sto pakèto category up�rqei mÐa kl�sh, h InvalidCategoryE-

xception , h opoÐa kaleÐtai ìpote up�rxei prìblhma me k�poia kathgorÐa.

7.1.1.6 TA

Gia thn antistoÐqish thc ontìthtac TA sth b�sh dedomènwn dhmiourg jhke

mÐa kl�sh me to Ðdio ìnoma kai topojet jhke se èna arqeÐo me ìnoma TA.java .

Aut , eÐnai mèloc tou pakètou ta, diajètei mejìdouc antÐstoiqec aut¸n thc

kl�shc Language, en¸ èqei wc metablhtèc mèlh ta:

id : 'Enac akèraioc arijmìc pou apoteleÐ ton monadikì diaqwrist  pou qrhsi-

mopoieÐtai gia to diaqwrismì twn di�forwn apojhkeumènwn Efarmog¸n

Qr stwn.

name: 'Ena string pou perièqei to ìnoma thc Efarmog c Qr sth.

url : 'Ena string pou perièqei to url mèsw tou opoÐou eÐnai prosb�simh h E-

farmog  Qr sthc.

isMaster : MÐa boolean metablht  pou kajorÐzei an h Efarmog  Qr sthc

eÐnai KÔria   ìqi.

H antistoÐqish thc kl�shc TA sth b�sh dedomènwn ègine mèsw enìc arqe-

Ðou rujmÐsewn, tou TA.hbm.xml .

H diaqeÐrhsh twn antikeimènwn tÔpou TA gÐnetai me parìmoio trìpo me

autìn twn antikeimènwn pou perigr�fhsan parap�nw. Up�rqei èna interface

pou orÐzei ton trìpo qeirismoÔ aut¸n, to TADao, kaj¸c kai mÐa kl�sh pou

ulopoieÐ to interface autì, h TAManager . H kl�sh TAManager akoloujeÐ

to prìtupo sqedÐashc Singleton. H kl�sh TAManager parèqei mejìdouc gia

th dhmiourgÐa kai an�kthsh twn epijumht¸n eggraf¸n, en¸ par�llhla diajètei

èna topikì antikeÐmeno tÔpou List pou leitourgeÐ wc cache gia thn apoj keush

twn diajèsimwn kathgori¸n.

Epiplèon, sto pakèto ta up�rqei mÐa kl�sh, h InvalidTAException , h

opoÐa kaleÐtai ìpote up�rxei prìblhma me k�poia kathgorÐa.



Server Metafr�sewn 79

7.1.1.7 RÔjmish Hibernate

Gia na qrhsimopoihjeÐ kai na leitourg sei swst� h Hibernate qrei�zetai tic

kat�llhlec rujmÐshc. Autèc parèqontai mèsw enìc XML arqeÐou rujmÐsewn,

tou hibernate.cfg.xml . O k¸dikac autoÔ faÐnetai pio k�tw:

Listing 7.3: hibernate.cfg.xml

1 <hibernate -configuration >

2 <session -factory >

3 <property name="connection.driver_class">

4 com.mysql.jdbc.Driver

5 </property >

6 <property name="connection.url">jdbc:mysql: //

localhost/tmt?characterEncoding=UTF -8</property >

7 <property name="connection.username">symmetry </

property >

8 <property name="connection.password">pl@t1hma </

property >

9 <property name="show_sql">false</property >

10 <property name="dialect">

11 org.hibernate.dialect.MySQL5InnoDBDialect

12 </property >

13 <property name="hbm2ddl.auto">create </property >

14 <property name="current_session_context_class">

15 thread </property >

16 <mapping resource="db/language/Language.hbm.xml"/>

17 <mapping resource="db/category/Category.hbm.xml"/>

18 <mapping resource="db/ta/TA.hbm.xml"/>

19 <mapping resource="db/record/Record.hbm.xml"/>

20 </session -factory >

21 </hibernate -configuration >

Mèsw tou parap�nw k¸dika orÐzetai h b�sh dedomènwn sthn opoÐa ja a-

pojhkeutoÔn ta dedomèna. To eÐdoc thc b�shc eÐnai MySql, to ìnoma thc eÐnai

tmt , en¸ eÐnai egkatesthmènh sto Ðdio mhq�nima me autì pou eÐnai egkatesth-

mèno to SÔsthma DiaqeÐrishc Metafr�sewn (localhost). Akìmh, orÐzetai o
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qr sthc (ìnoma kai kwdikìc) mèsw tou opoÐou h efarmog  èqei prìsbash sth

b�sh, kaj¸c kai h di�lektoc mèsw thc opoÐac gÐnetai h epikoinwnÐa. Epiplèon,

orÐzetai to sqetikì monop�ti (path) sto opoÐo eÐnai topojethmèna ta upìloipa

arqeÐa rujmÐsewn pou orÐzoun ton trìpo antistoÐqishc twn antikeimènwn sth

b�sh.

Tèloc, dhmiourg jhke h kat�llhlh kl�sh HibernateUtil (parìmoia me

aut  pou dhmiourg jhke sthn enìthta 2.4.2.5). Mèsw aut c gÐnetai h dhmiour-

gÐa kai diaqeÐrhsh enìc antikeimènou tÔpou SessionFactory thc Hibernate.

Thn pr¸th for� pou aut  kalleÐtai, diab�zei èna arqeÐo, to test/test_sql.txt ,

sto opoÐo perièqetai o kat�llhloc SQL k¸dikac gia thn arqikopoÐhsh thc

b�shc, ton opoÐo ekteleÐ. Me autìn ton trìpo apojukeÔontai sth b�sh stoi-

qeÐa gia tic di�forec gl¸ssec, kathgorÐec kai Efarmogèc Qr stec.

7.1.2 LeitourgÐec Metafrast 

'Olec oi leitourgÐec pou mporeÐ na ektelèsei o metafrast c ulopoioÔntai

mèsw enìc pakètou, tou operation (leitourgÐa). Sto pakèto autì orÐzetai h

kl�sh Operation , h opoÐa sumbolÐzei mÐa leitourgÐa eisagwg c   exagwg c

dedomènwn. Krat�ei plhroforÐec gia to poioc qr sthc k�nei thn leitourgÐa

(antikeÐmeno tÔpou TmtUser), poia gl¸ssa, kathgorÐa   interface afor� h

leitourgÐa., kaj¸c kai to ìnoma tou arqeÐou pou eis�getai   ex�getai. Epi-

plèon diajètei èna Set me ta Identi�ers pou paÐrnoun mèroc sth leitourgÐa.

7.1.2.1 LeitourgÐa Exagwg c

H leitrourgÐa thc eisagwg c dhmiourg jhke sto upopakèto expor-

toperation. Autì perièqei mÐa kl�sh, thn ExportOperation , h o-

poÐa eÐnai paidÐ thc kl�shc Operation kai ulopoieÐ to interface View

(org.springframework.web.servlet.View) thc Spring.

O dhmiourgìc thc kl�shc ExportOperation paÐrnei wc orÐsmata ìlec tic

aparaÐthtec plhroforÐec sqetik� thn epijumht  exagwg . Arqik� elègqei an

h epijumht  gl¸ssa (  gl¸ssec an ton antikeÐmeno language eÐnai null) eÐnai

xekleÐdwth, kai an nai thn kleid¸nei. Sthn perÐptwsh pou k�poia gl¸ssa

eÐnai kleidwmènh tìte h diadikasÐa matai¸netai kai gÐnetai throw mÐac Lan-
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guageLockedException . An h gl¸ssa kleid¸sh h Operation arqikopoi tai

kanonik� kai h diadikasÐa eÐnai ètoimh na ektelesteÐ.

Gia na ektelesteÐ h leitourgÐa exagwg c prèpei na kalesteÐ h mèjodoc

createFile(·), h opoÐa ekteleÐ thn mèjodo createHeader(·) gia thn dh-

miourgÐa thc kefalÐdac elègqou (enìthta 5.2.2) kai sth sunèqeia, gia k�je

proc exagwg  gl¸ssa, th mèjodo writeLanguage(·). Gia thn eggraf  twn

dedomènwn sthn epijumht  CSV morf  ègine qr sh tou eleÔjerou pakètou

opencsv .

H mèjodoc createFile(·) kaleÐtai mèsw thc mejìdou render(·), thn opoÐa

ulopoieÐ h kl�sh lìgo tou interface View. H kl�sh aut  ekteleÐtai sthn su-

nèqeia ìtan mèsw thc diepaf c qr sth ja dhmiourghjeÐ èna antikeÐmeno tÔpou

ExportOperation. Tìte ja staleÐ to dhmiourghmèno arqeÐo mèsw tou Http-

ServletResponse pou epistrèfetai ston browser tou qr sth. Ta ìsa aforoÔn

thn diepaf  qr sth kai thn leitourgeÐa thc ja exhghjoÔn sth sunèqeia sthn

enìthta +++++.

7.1.2.2 LeitourgÐa Eisagwg c

H leitrourgÐa thc eisagwg c dhmiourg jhke sto upopakèto importopera-

tion. Autì perièqei mÐa kl�sh, thn ImportOperation , h opoÐa eÐnai paidÐ thc

kl�shc Operation.

O dhmiourgìc thc kl�shc ImportOperation paÐrnei wc orÐsmata ìlec tic

aparaÐthtec plhroforÐec sqetik� thn epijumht  eisagwg . Arqik� elègqei to

kleÐdwma thc gl¸ssac (  ìlwn twn glwss¸n, an h metablht  language èqei

tim  null). An h gl¸ssa den eÐnai kleidwmènh   eÐnai kleidwmènh apì �llo

qr sth gÐnetai throw mÐac exaÐreshc tÔpou LanguageLockedException me

to kat�llhlo m numa sf�lmatoc kai h diadikasÐa matai¸netai. Diaforetik�,

arqikopoieÐtai kat�llhla to stigmiìtupo thc kl�shc, kai ètsi eÐnai ètoimo na

pragmatopoi sei thn diadikasÐa eisagwg c.

Gia na pragmatopoihjeÐ h eisagwg  twn dedomènwn mèsw tou arqeÐou

prèpei na kalesteÐ h mèjodoc doImport(·). Aut , elègqei arqik� thn a-

xiopistÐa tou arqeÐou, kai an o èlegqoc eÐnai epituq c kaleÐtai h mèjodoc

saveRecords(·). Mèsw aut c diab�zontai ta perieqìmen� tou arqeÐou kai oi
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allagèc stic eggrafèc apojhkeÔontai sth b�sh mèsw twn antÐstoiqwn dia-

qeirist¸n (RecordsManager). AntÐjeta, an entopisteÐ k�poio prìblama sto

eisaqjèn arqeÐo h leitourgÐa matai¸netai kai gÐnetai throw mia exaÐresh tÔpou

ImportedFileIntegrityException me to kat�llhlo mÔnhma sf�lmatoc.

Shmei¸netai ìti h diaqeÐrish tou arqeÐou pou eis qjhke gÐnetai mèsw

thc kl�shc FileHandler . Aut  diajètei mejìdouc gia exagwg  thc ke-

falÐdac tou arqeÐou, twn diaforetik¸n Identi�ers kai Languages pou pe-

rièqontai se autì, kaj¸c kai oi diafìrwn eggraf¸n mÐac mÐac k�je for�

(getNextRecord(·)).
O trìpoc pou arqÐzei h diadikasÐa eisagwg c twn dedomènwn mèsw tou

arqeÐou perigr�fetai sthn enìthta +++++.

7.1.2.3 DhmiourgÐa Anafor¸n

H leitourgÐa thc dhmiourg�c twn epijumht¸n anafor¸n dhmiourg jhke sto

upopakèto report . Autì perièqei mÐa abstract kl�sh, thn Report , h opoÐa pe-

rièqei wc metablhtèc mèlh thc stigmiìtupa twn kl�sewn diaqeirist¸n twn

apojhkeuìmenwn ontot twn Language, Category kai Record. EpÐshc, aut 

diajètei mÐa abstract kl�sh, thn getReport(·), h opoÐa ulopoieÐtai stic upo-

kl�seic, kai eÐnai aut  pou dhmiourgeÐ kai epistrèfei to keÐmeno thc anafor�c.

Gia th dhmiourgÐa thc Changed anafor�c dhmiourg jhke h kl�sh Chan-

gedReport , h opoÐa eÐnai upokl�sh thc Report kai par�llhla ulopoieÐ

(implements) thn kl�sh View thc Spring. H ChangedReport ulopoieÐ th

mèjodo getReport(·), mèsw thc opoÐac dhmiourgeÐtai to kat�llhlo keÐmeno

pou perièqei h anafor�. H mèjodoc getReport(·) kaleÐtai mèsw thc mejìdou

render(·), thn opoÐa ulopoieÐ h kl�sh lìgo tou interface View. H kl�sh aut 

ekteleÐtai sthn sunèqeia ìtan mèsw thc diepaf c qr sth ja dhmiourghjeÐ èna

antikeÐmeno tÔpou ChangedReport. Tìte ja staleÐ to dhmiourghmèno keÐmeno

mèsw tou HttpServletResponse pou epistrèfetai ston browser tou qr sth. Ta

ìsa aforoÔn thn diepaf  qr sth kai thn leitourgeÐa thc ja exhghjoÔn sth

sunèqeia sthn enìthta +++++.

H dhmiourgÐa twn Status anafor¸n ekteloÔntai mèsw thc kl�shc Status-

Report , akrib¸c me ton Ðdio trìpo pou ekteloÔntai oi Changed anaforèc.
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7.1.3 LeitourgÐec Diaqeirist 

'Olec oi leitourgÐec pou mporeÐ na ektelèsei o diaqeirist c ulopoioÔn-

tai mèsw enìc pakètou, tou web.synchronization . Sto pakèto up�rqoun

upopakèta mèsw twn opoÐwn ulopoioÔntai ìlec oi leitourgÐec suqronismoÔ.

Bèbaia, h oloklhrwmènh paroq  twn uphresi¸n sugqronismoÔ gÐnetai mèsw

twn leitourgi¸n pou aforoÔn thn diepaf  tou qr sth pou analÔetai sthn

enìthta +++++.

7.1.3.1 Clean Sugqronismìc

O clean sugqronismìc (exhg jhke stic enìthtac 5.2.4 kai 6.2) ulopoi-

 jhke sto upopakèto clean . Sto pakèto autì dhmiourg jhke to interface

CleanSynchronization mèsw tou opoÐou orÐzetai o trìpoc epikoinwnÐac me

ton client metafr�sewn. H mèjodoc pou orÐzetai apì autì, h doCleanSy-

nch(.), ulopoieÐtai ston client metafr�sewn, o opoÐoc parèqei tic epijumhtèc

web services. Mèsw aut c stèlnetai ston client metafr�sewn h gl¸ssa thn

opoÐa afor� o sugkekrimènoc suqronismìc kai sth sunèqeia, an ìla p�ne kal�,

epistrèfetai mÐa lÐsta me tic epijumhtèc eggrafèc.

Gia thn pragmatopoÐhsh tou sugqronismoÔ dhmiourg jhke h kl�sh

CleanSynchronize , h opoÐa parèqei ìlec tic aparaÐthtec mejìdouc gia

thn pragmatopoÐhsh tou sugqronismou (ektìc apì thn uphresÐa exou-

siodìthshc, o trìpoc ulopoÐhshc thc opoÐac perigr�fetai sthn enìthta

+++++). Parèqontai dÔo mèjodoi, h getRecordsFromMasterTA(·) kai

h saveCommonRecords(·). H pr¸th, paÐrnei wc ìrisma thn gl¸ssa pou

afor� h exagwg  (eÐnai null an o sugqronismìc afor� ìlec tic gl¸ssec) kai

epitrèfei tic eggrafèc thc sugkekrimènhc gl¸ssac pou perièqontai sthn E-

farmog  Qr sth. Shmei¸netai ìti h morf  twn eggraf¸n pou epitrèfontai

den eÐnai h Record pou perigr�fhke sthn enìthta 7.1.1.4. EÐnai tÔpou com-

munObjects.CommonRecord , pou eÐnai mÐa koin  kl�sh gia touc server kai

client metafr�sewn, ètsi ¸ste na eÐnai efhkt  h metax  touc epikoinwnÐa. H

mèjodoc saveCommonRecords(·) paÐrnei wc ìrisma th lÐsta me tic eggra-

fèc pou epistr�fhkan apì ton client metafr�sewn, ta metatrèpei kat�llhla,

kai sth sunèqeia ta apojhkeÔei sth b�sh dedomènwn.
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O trìpoc me ton opoÐo gÐnetai h prìsbash kai qr sh twn uphresi¸n pou

prosfèrontai mèsw twn web services pou parèqontai apì ton client metafr�se-

wn perigr�fontai sthn enìthta +++++.

7.1.3.2 Delta Sugqronismìc

O delta sugqronismìc (exhg jhke stic enìthtac 5.2.4 kai 6.2) ulopoi jh-

ke sto upopakèto delta . Sto pakèto autì dhmiourg jhke to interface Del-

taSynchronization mèsw tou opoÐou orÐzetai o trìpoc epikoinwnÐac me ton

client metafr�sewn. Oi mèjodoi pou up�rqoun eÐnai oi getIdsNotInTmt(·),
getRecordsWithIds(·) kai updateChangedRecords(·).

Me th mèjodo getIdsNotInTmt(·), o server metafr�sewn stèlnei ston

client metafr�sewn mÐa lÐsta me ta diaforetik� Ids pou perièqontai sth b�sh

tou kai lamb�nei apì autìn mÐa lÐsta me ta Ids pou perièqontai sthn Efarmog 

Qr sth kai ìqi sthn lÐsta pou est�lei (b mata 3 kai 4 apì thn perigraf  tou

Dèlta sugqronismoÔ pou perigr�fhke sthn enìthta 6.2).

Me th mèjodo getRecordsWithIds(·) stèlnetai h lÐsta me ta Ids pou

èlabe o server metafr�sewn apì thn prohgoÔmenh sun�rthsh kai lamb�netai

mÐa lÐsta me tic eggrafèc (CommonRecord) pou antistoiqoÔn se aut� ta Ids

(b mata 5 kai 6 apì thn perigraf  tou Dèlta sugqronismoÔ).

Me th mèdodo updateChangedRecords(·), o server metafr�sewn stèlnei
ston client metafr�sewn mÐa lÐsta me ìlec tic eggrafèc pou periìqontai sth

b�sh tou kai èqoun thn kat�stash (s.tatus) CHANGED. O deÔteroc lamb�nei

th lÐsta kai frontÐzei ètsi ¸ste na ananewjeÐ kat�llhla h b�sh dedomènwn

thc Efarmog c Qr sth (b mata 7 kai 8 apì thn perigraf  tou Dèlta sug-

qronismoÔ).

Gia thn pragmatopoÐhsh tou sugqronismoÔ apì thn pleur� tou server mera-

fr�sewn1 dhmiourg jhke h kl�sh DeltaSynchronize , h opoÐa parèqei ìlec

tic aparaÐthtec mejìdouc gia thn pragmatopoÐhsh tou sugqronismou (ektìc

apì thn uphresÐa exousiodìthshc, o trìpoc ulopoÐhshc thc opoÐac perigr�fe-

tai sthn enìthta +++++). Parèqontai dÔo mèjodoi, h deltaRead(·) kai h

deltaWrite(·). H pr¸th k�nei tic aparaÐthtec enèrgeiec mìno gia thn enh-

1
Η υλοποίηση της αντίστοιχης ενέργειας από την πλευρά του client μεταφράσεων υπάρχει

στην ενότητα +++++
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mèrwsh thc b�shc dedomènwn tou Sust matoc DiaqeÐrishc Metafr�sewn gia

tic allagèc sthn b�sh thc Efarmog c Qr sth, en¸ h deÔterh gia to antÐjeto

(enhmèrwsh thc Efarmog c Qr sth gia tic allagmènec eggrafèc).

O trìpoc me ton opoÐo gÐnetai h prìsbash kai qr sh twn uphresi¸n pou

prosfèrontai mèsw twn web services pou parèqontai apì ton client metafr�se-

wn perigr�fontai sthn enìthta +++++.

7.1.3.3 Export Sugqronismìc

O export sugqronismìc (exhg jhke stic enìthtac 5.2.4 kai 6.2) ulopoi-

 jhke sto upopakèto export . Sto pakèto autì dhmiourg jhke to interfa-

ce ExportSynchronization mèsw tou opoÐou orÐzetai o trìpoc epikoinw-

nÐac me ton client metafr�sewn. H mèjodoc pou orÐzei to interface eÐnai

doExportSynch(·), h opoÐa eidopoieÐ ton client metafr�sewn gia ton pro-

keÐmeno sugqronismì.

Gia thn pragmatopoÐhsh tou sugqronismoÔ dhmiourg jhke h kl�sh Expor-

tSynchronize. Aut  èqei th mèjodo doExportSynch(·) h opoÐa xekin�ei thn

diadikasÐa qrhsimopoi¸ntac thn web service pou orÐsthke mèsw tou interface.

Sta plaÐsia thc ulopoÐhshc tou export sugqronismoÔ o server metafr�se-

wn parèqei mÐa web service. 'Etsi orÐzetai èna interface, to ExportSynchRe-

cordManager , to opoÐo gnwrÐzei kai o client metafr�sewn gia na kaleÐ tic

kat�llhlec sunart seic ìpote up�rqei an�gkh. To interface autì ulopoieÐtai

apì thn kl�sh ExportSynchRecordManagerImp. H mèjodoc pou ulo-

poieÐtai eÐnai h getRecords(·) mèsw thc opoÐac o client metafr�sewn zht�ei

apì ton server metafr�sewn na tou dìsei ìlec tic eggrafèc mÐac gl¸ssac pou

perièqei sthn b�sh tou.

Ektìc aut¸n, gia na ulopoihjeÐ h web service eÐnai aparaÐthtec kai

k�poiec rujmÐseic mèsw thc Spring. Autèc parèqontai sto arqeÐo WEB-

INF/communicate-servlet.xml . O k¸dikac pou afor� thn web service aut 

faÐnetai pio k�tw.

Listing 7.4: WEB-INF/communicate-servlet.xml

1 <bean id="defaultHandlerMapping" class="org.

springframework.web.servlet.handler.
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BeanNameUrlHandlerMapping"/>

2

3 <bean name="/getRecordsCleanSynch" class="org.

springframework.remoting.httpinvoker.

HttpInvokerServiceExporter">

4 <property name="service" ref="

exportSynchRecordManagerImpl"/>

5 <property name="serviceInterface" value="web.

synchronization.export.ExportSynchRecordManager"/>

6 </bean>

7

8 <bean id="exportSynchRecordManagerImpl" class="web.

synchronization.export.ExportSynchRecordManagerImpl"/>

Me ton parap�nw k¸dika orÐzetai to url sto opoÐo ja akoÔei h web service

(/getRecordsCleanSynch), o trìpoc epikoinwnÐac (Spring HttpInvoker), to

interface sÔmfwna me to opoÐo ja gÐnetai h epikoinwnÐa, kaj¸c kai to poia ja

eÐnai h kl�sh pou ja ulopoieÐ to interface autì.

Epiplèon, gia na eÐnai prosb�simo to web service ja prèpei na oristeÐ

kai èna kat�llhlo servlet sto web.xml arqeÐo rujmÐsewn. O k¸dikac autìc

parousi�zetai parak�tw.

Listing 7.5: web.xml

1 <servlet >

2 <servlet -name>communicate </servlet -name>

3 <servlet -class>org.springframework.web.servlet.

DispatcherServlet </servlet -class>

4 <load -on-startup >3</load -on-startup >

5 </servlet >

6 <servlet -mapping >

7 <servlet -name>communicate </servlet -name>

8 <url -pattern >/http/*</url -pattern >

9 </servlet -mapping >

Me ton k¸dika autì, o HTTP web server gnwrÐzei ìtan èrjei mÐa aÐth-

sh pou na arqÐzei me to http, ìti prèpei na thn prowj sei sto antÐstoiqo
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servlet. Epiplèon, lìgo tou bean me defaultHandlerMapping pou orÐstike

sto communicate-servlet.xml, h aÐthsh prowjeÐtai sthn kl�sh pou antistoi-

qeÐ sto bean, to ìnoma tou opoÐou èqei thn Ðdia kat�llhxh me thn aÐthsh pou

el fjei.

O trìpoc me ton opoÐo gÐnetai h prìsbash kai qr sh twn uphresi¸n pou

prosfèrontai mèsw twn web services pou parèqontai apì ton client metafr�se-

wn, kaj¸c kai to pwc qrhsipoieÐtai h web service pou parèqei o server meta-

fr�sewn, perigr�fontai sthn enìthta +++++.

7.1.4 LeitourgÐa Diepaf c Qr sth

Gia thn emf�nish kai leitourgÐa thc diepaf c qr sth, ègine qr sh twn

ergaleÐwn pou prosfèrei h Spring. Arqik� dhmiourg jhke to web.xml to

opoÐo enhmer¸nei ton HTTP web server gia to pou ja prèpei na prowjeÐ ta

di�fora http requests pou ja lamb�nei. Ta perieqìmena tou arqeÐou autoÔ

faÐnontai parak�tw sto k¸dika 7.6.

Listing 7.6: web.xml

1 <web -app version="2.4"

2 xmlns="http://java.sun.com/xml/ns/j2ee"

3 xmlns:xsi="http://www.w3.org /2001/ XMLSchema -

instance"

4 xsi:schemaLocation="http://java.sun.com/xml/ns/

j2ee

5 http://java.sun.com/xml/ns/j2ee/web -app_2_4.xsd"

>

6 <context -param>

7 <param -name>contextConfigLocation </param -name>

8 <param -value>

9 /WEB -INF/tmtWeb -servlet.xml

10 </param -value>

11 </context -param>

12 <servlet >

13 <servlet -name>tmtWeb </servlet -name>
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14 <servlet -class>org.springframework.web.servlet.

DispatcherServlet </servlet -class>

15 <load -on-startup >1</load -on-startup >

16 </servlet >

17 <servlet -mapping >

18 <servlet -name>tmtWeb </servlet -name>

19 <url -pattern >*.html</url -pattern >

20 </servlet -mapping >

21 <servlet >

22 <servlet -name>communicate </servlet -name>

23 <servlet -class>org.springframework.web.servlet.

DispatcherServlet </servlet -class>

24 <load -on-startup >3</load -on-startup >

25 </servlet >

26 <servlet -mapping >

27 <servlet -name>communicate </servlet -name>

28 <url -pattern >/http/*</url -pattern >

29 </servlet -mapping >

30 </web -app>

To arqeÐo autì enhmer¸nei ton HTTP web server gia thn Ôparxh dÔo

servlets. To èna, to tmtWeb, eÐnai autì to opoÐo aforoÔn oi ait seic pou

èqoun na k�noun me th diepaf  qr sth. Gia autì to servlet orÐzetai to arqeÐo

rujmÐsewn pou to afor�, h kat�llhxh twn ait sewn pou to aforoÔn, kaj¸c

kai poia eÐnai h kl�sh pou to diaqeirÐzetai (orÐzetai h DispatcherServlet thc

Spring). To deÔtero servlet, to communicate afor� thn paroq  mÐac web

service apì ton server metafr�sewn kai exhg jhke sthn enìthta 7.1.3.3.

Sth sunèqeia, ston k¸dika 7.7, parousi�zetai o k¸dikac tou arqeÐou

tmtWeb-servlet.xml , mèsw tou opoÐou gÐnontai ìlec oi rujmÐseic pou aforoÔn

thn diepaf  qr sth.

Listing 7.7: web.xml

1 <beans xmlns="http://www.springframework.org/schema/beans

"
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2 xmlns:xsi="http://www.w3.org /2001/ XMLSchema -

instance"

3 xsi:schemaLocation="http://www.springframework.org

/schema/beans

4 http://www.springframework.org/schema/beans/spring

-beans -2.5. xsd">

5 <bean id="sessionFactory" class="org.springframework.

orm.hibernate3.LocalSessionFactoryBean">

6 <property name="mappingResources">

7 <list>

8 <value>hibernate.cfg.xml</value>

9 <value>db/category/Category.hbm.xml</value>

10 <value>db/language/Language.hbm.xml</value>

11 <value>db/record/Record.hbm.xml</value>

12 <value>db/ta/TA.hbm.xml</value>

13 </list>

14 </property >

15 <property name="hibernateProperties">

16 <props>

17 <prop key="hibernate.dialect">

18 org.hibernate.dialect.MySQL5InnoDBDialect

19 </prop>

20 </props>

21 </property >

22 </bean>

23 <bean id="languageDao" class="db.language.

LanguagesManager">

24 <property name="sessionFactory"><ref local="

sessionFactory"/></property >

25 </bean>

26 <bean id="categoryDao" class="db.category.

CategoriesManager">

27 <property name="sessionFactory"><ref local="

sessionFactory"/> </property >

28 </bean>
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29 <bean id="recordDao" class="db.record.RecordsManager">

30 <property name="sessionFactory"><ref local="

sessionFactory"/> </property >

31 </bean>

32 <bean id="taDao" class="db.ta.TAManager">

33 <property name="sessionFactory"><ref local="

sessionFactory"/></property >

34 </bean>

35 <bean id="publicUrlMapping" class="org.springframework.

web.servlet.handler.SimpleUrlHandlerMapping">

36 <property name="mappings">

37 <props>

38 <prop key="/tmt.html">tmtFormController </prop>

39 <prop key="/index.html">

authenticationFormController </prop>

40 </props>

41 </property >

42 </bean>

43 <bean id="viewResolver" class="org.springframework.web.

servlet.view.InternalResourceViewResolver">

44 <property name="viewClass" value="org.springframework

.web.servlet.view.JstlView"/>

45 <property name="prefix" value="/WEB -INF/jsp/"/>

46 <property name="suffix" value=".jsp"/>

47 </bean>

48 <bean id="tmtFormController" class="web.

TmtFormController">

49 <property name="languageDao" ref="languageDao"/>

50 <property name="categoryDao" ref="categoryDao"/>

51 <property name="TADao" ref="taDao"/>

52 <property name="sessionForm" value="true"/>

53 <property name="successView" value="tmt.html"/>

54 <property name="commandName" value="tmtForm"/>

55 <property name="commandClass" value="web.

TmtFormCommand"/>
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56 </bean>

57 <bean id="authenticationFormController" class="web.

AuthenticationFormController">

58 <property name="sessionForm" value="true"/>

59 <property name="commandName" value="authenticate"/>

60 <property name="successView" value="tmt.html"/>

61 <property name="commandClass" value="web.authenticate

.AuthenticateCommand"/>

62 </bean>

63 <bean id="multipartResolver" class="org.springframework

.web.multipart.commons.CommonsMultipartResolver">

64 <property name="maxUploadSize" value="1000000"/>

65 <property name="defaultEncoding" value="UTF -8"/>

66 </bean>

67 <bean id="operationStatus" class="web.OperationStatus"

factory -method="getInstance"/>

68 <bean id="synchStatus" class="web.SynchStatus" factory -

method="getInstance"/>

69 </beans>

'Opwc proeip¸jhke o parap�nw k¸dikac orÐzei ìlec tic aparaÐthtec ruj-

mÐseic gia thn emf�nish kai qr sh thc diepaf c qr sth. Sth sunèqeia peri-

gr�fontai ta shmantikìtera stoiqeÐa autoÔ.

Arqik�, me to bean sessionFactory (gramm  5) gÐnontai ìlec oi aparaÐth-

tec rujmÐseic pou èqoun na k�noun me th b�sh dedomènwn. OrÐzetai sth Spring

ìti ja up�rxei sÔndesh me b�sh dedomènwn kai ìti aut n ja anall�bei h Hi-

bernate. Tautìqrona, orÐzontai ìla ta arqeÐa sta opoÐa up�rqoun rujmÐseic

pou aforoÔn thn sÔndedh me th b�sh.

Ta beans pou èqoun thn kat�llhxh Dao up�rqoun gia na orÐsoun sth

Spring ìti up�rqoun oi kl�seic diaqeiristèc twn apojhkeuìmenwn kl�sewn

pou antistoiqÐzontai mèsw thc Hibernate se pÐnakec sth b�sh dedomènwn, ètsi

¸ste na eÐnai efikt  h diaqeÐris  touc.

Me to bean publicUrlMapping (gramm  35) orÐzetai sth Spring se poio

bean ja prowj sei thn aÐthsh ìtan ja up�rxei k�poia aÐthsh gia èna sugke-

krimèno url. 'Etsi antistoiqÐzetai to /tmt.html sto tmtFormController kai
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to /index.html sto authenticationFormController.

Me to bean viewResolver (gramm  43) orÐzetai sth Spring ìti gia o-

poiad pote aÐthsh thc èrqetai ja prèpei na y�qnei gia to antÐstoiqo arqeÐo

ston f�kelo WEB-INF/jsp/ . To arqeÐo ìmwc pou ja brÐskei ston f�kelo

ja èqei sthn pragmatikìthta thn kat�llhxh .jsp antÐ gia aut  pou èqei sto

request pou elhfjei. 'Etsi gia par�deigma an èrjei mÐa aÐthsh zht¸ntac to

arqeÐo tmt.html, h Spring ja y�xei gia to arqeÐo WEB-INF/jsp/tmt.jsp.

To bean tmtFormController (gramm  48) eÐnai autì pou perièqei tic

rujmÐseic pou aforoÔn thn aÐthsh gia to url tmt.html. Autì orÐzei thn kl�sh

pou diaqeirÐzetai tic ait seic gia autì to url, en¸ epÐshc dÐnei sthn kl�sh thc

exart seic thc (languageDao, recordDao, taDao). Mèsw tou url tmt.html

eÐnai prosb�simh h diepaf  tou qr sth (eÐte tou metafrast , eÐte tou dia-

qeirist ). 'Etsi, miac kai h diepaf  perièqei fìrma (ta di�fora stoiqeÐa pou

epilègei o qr sthc ex�gontai mèsw html fìrmac), to bean autì epÐshc orÐzei

poia ja eÐnai h kl�sh pou ja antistoiqisteÐ me th fìrma aut  kajwc kai poio

eÐnai to ìnom� thc.

To bean multipartResolver (gramm  57) eÐnai autì pou perièqei tic ruj-

mÐseic pou aforoÔn thn aÐthsh gia to url index.html. To url autì qrhsimopoi-

 tai gia thn eisagwg  apì ton qr sth twn stoiqeÐwn tou (yeud¸numo, kwdikì)

ètsi ¸ste na gÐnei h diadikasÐa anagn¸rishc kai exousiodìthshc, kai sthn su-

nèqeia na epitrapeÐ ston qr sth h eÐsodìc tou sto sÔsthma. To bean autì

orÐzei thn kl�sh pou antistoiqeÐ sthn fìrma pou perièqei h diepaf  kaj¸c kai

to ìnomac thc fìrmac aut c.

7.2 Client Metafr�sewn
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