
Ejnikì Metsìbio PoluteqneÐo
Sqol  Hlektrolìgwn Mhqanik¸n kai Mhqanik¸n Upologist¸n

Tomèas TeqnologÐas Plhroforik s kai Upologist¸n

Prìtupo SÔsthma Omìtimwn Kìmbwn Basismèno
se Sq mata RDF

Diplwmatik  ErgasÐa
thc

EIRHNHS K. SPUROPOULOU

Epiblèpwn: Timolèwn Sell c
Kajhght c E.M.P.

Ergast rio Susthm�twn B�sewn Gn¸sewn kai Dedomènwn
Aj na, Okt¸brioc 2005





Ejnikì Metsìbio PoluteqneÐo
Sqol  Hlektrolìgwn Mhqanik¸n kai Mhqanik¸n Upologist¸n
Tomèac TeqnologÐac Plhroforik c kai Upologist¸n
Ergast rio Susthm�twn B�sewn Gn¸sewn kai Dedomènwn

Prìtupo SÔsthma Omìtimwn Kìmbwn Basismèno
se Sq mata RDF

Diplwmatik  ErgasÐa
thc

EIRHNHS K. SPUROPOULOU

Epiblèpwn: Timolèwn Sell c
Kajhght c E.M.P.

EgkrÐjhke apì thn trimel  exetastik  epitrop  thn 19h OktwbrÐou 2005.

(Upograf ) (Upograf ) (Upograf )

........................ ........................ ........................
Timolèwn Sell c Iw�nnhc BasileÐou Nikìlaoc M trou
Kajhght c E.M.P. Kajhght c E.M.P. Kajhght c E.M.P.

Aj na, Okt¸brioc 2005



(Upograf )

.........................................
Eir nh SpuropoÔlou
DiplwmatoÔqoc Hlektrolìgoc Mhqanikìc kai Mhqanikìc Upologist¸n E.M.P.
c© 2005 – All rights reserved



Ejnikì Metsìbio PoluteqneÐo
Sqol  Hlektrolìgwn Mhqanik¸n kai Mhqanik¸n Upologist¸n
Tomèac TeqnologÐac Plhroforik c kai Upologist¸n
Ergast rio Susthm�twn B�sewn Gn¸sewn kai Dedomènwn

Copyright c©–All rights reserved Eir nh SpuropoÔlou, 2005.
Me epifÔlaxh pantìc dikai¸matoc.

ApagoreÔetai h antigraf , apoj keush kai dianom  thc paroÔsac ergasÐac, ex olokl rou
  tm matoc aut c, gia emporikì skopì. Epitrèpetai h anatÔpwsh, apoj keush kai dianom 
gia skopì mh kerdoskopikì, ekpaideutik c   ereunhtik c fÔshc, upì thn proôpìjesh na
anafèretai h phg  proèleushc kai na diathreÐtai to parìn m numa. Erwt mata pou aforoÔn
th qr sh thc ergasÐac gia kerdoskopikì skopì prèpei na apeujÔnontai proc ton suggrafèa.





EuqaristÐec

Ja  jela katarq n na euqarist sw ton kajhght  k. Timolèonta Sell  gia thn epÐbleyh
aut c thc diplwmatik c ergasÐac kai gia thn eukairÐa pou mou èdwse na thn ekpon sw
sto ergast rio Susthm�twn B�sewn Gn¸sewn kai Dedomènwn. EpÐshc euqarist¸ idiaÐtera
ton Dr. Jodwr  Dalam�gka gia thn kajod ghs  tou kai thn exairetik  sunergasÐa pou
eÐqame. Tèloc ja  jela na euqarist sw touc goneÐc mou gia thn kajod ghsh kai thn hjik 
sumpar�stash pou mou prosèferan ìla aut� ta qrìnia.

1





PerÐlhyh

'Ena sÔsthma omìtimwn kìmbwn apoteleÐtai apì èna sÔnolo autìnomwn upologistik¸n
kìmbwn sto DiadÐktuo, oi opoÐoi sunerg�zontai me skopì thn antallag  dedomènwn. Sta
sust mata omìtimwn kìmbwn pou qrhsimopoioÔntai eurèwc s mera, h anaz thsh plhroforÐac
gÐnetai me qr sh lèxewn kleidi¸n. H an�gkh gia pio ekfrastikèc leitourgÐec, se sunduasmì
me thn an�ptuxh tou ShmasiologikoÔ IstoÔ, od ghse sta sust mata omìtimwn kìmbwn ba-
sismèna se sq mata. Sta sust mata aut� k�je kìmboc qrhsimopoieÐ èna sq ma me b�sh to
opoÐo organ¸nei ta topik� diajèsima dedomèna. Gia na eÐnai dunat  h anaz thsh dedomènwn
sta sust mata aut� up�rqoun dÔo trìpoi. O pr¸toc eÐnai ìloi oi kìmboi na qrhsimopoioÔn
to Ðdio sq ma k�ti to opoÐo den eÐnai euèlikto. O deÔteroc trìpoc dÐnei thn autonomÐa se
k�je kìmbo na epilègei ìpoio sq ma jèlei kai apaiteÐ thn Ôparxh kanìnwn antistoÐqishc
metaxÔ twn sqhm�twn gia na mporoÔn na apotim¸ntai oi erwt seic. Autìc o trìpoc pros-
fèrei euelixÐa ìmwc den uposthrÐzei thn autìmath dhmiourgÐa kai th dunamik  ananèwsh twn
kanìnwn, pou eÐnai aparaÐthtec gia èna sÔsthma omìtimwn kìmbwn.

Stìqoc thc diplwmatik c ergasÐac eÐnai h an�ptuxh enìc sust matoc omìtimwn kìmb-
wn basismèno se sq mata to opoÐo (a) ja epitrèpei mia sqetik  euelixÐa sthn qr sh twn
sqhm�twn kai (b) ja dÐnei thn dunatìthta metasqhmatismoÔ erwt sewn qwrÐc thn an�gkh
diatÔpwshc kanìnwn antistoÐqishc metaxÔ sqhm�twn, xrhsimopoi¸ntac kìmbouc me sq mata
RDF pou apoteloÔn uposÔnola-ìyeic enìc basikoÔ sq matoc (kajolikì sq ma).

Lèxeic Kleidi�

SÔsthma omìtimwn kìmbwn, SÔsthma omìtimwn kìmbwn basismèno se sq mata, Shmasi-
ologikìc Istìc, RDF/S, RQL, Jxta
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Abstract

A peer-to-peer system is a set of autonomous computing nodes (the peers) which
cooperate in order to exchange data. The peers in the peer-to-peer systems that are
widely used today, rely on simple keyword selection in order to search for data. The need
for richer facilities in exchanging data, as well as, the evolution of the Semantic Web, led
to the evolution of the schema-based peer-to-peer systems. In those systems every node
uses a schema to organize the local data. So the are two ways in order for data search
to be feasible. The first but not so flexible way implies that every node uses the same
schema. The second way gives every node the flexibility to choose a schema according
with its needs, but on the same time requires the existence of mapping rules in order for
queries to be replied. This way though, doesn’t offer automatic creation and dynamic
renewal of the mapping rules which would be essential for peer-to-peer systems.

This diploma thesis aims to the development of a schema-based peer-to-peer system
that allows a certain flexibility for schema selection and on the same time enables query
transformation without the use of mapping rules. The peers use RDF schemas that are
subsets (views) of a big common schema called global schema.

Keywords

Peer-to-peer, Schema-based peer-to-peer, Semantic Web, RDF/S, RQL, Jxta
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Kef�laio 1

Eisagwg 

O Pagkìsmioc Istìc apoteleÐ q¸ro diakÐnhshc ter�stiou ìgkou plhrofori¸n. Wstìso,
h suntriptik  pleioyhfÐa twn plhrofori¸n tou IstoÔ, eÐnai prosanatolismènh proc ton
�njrwpo-qr sth kai den eÐnai katanoht  apì tic efarmogèc. Gia na axiopoihjeÐ loipìn h
diajèsimh plhroforÐa kai na gÐnei pio eÔkolh h antallag  kai h epexergasÐa thc, o Pagkìs-
mioc Istìc exelÐssetai sto Shmasiologikì Istì.

O Shmasiologikìc Istìc, eÐnai mia exèlixh tou shmerinoÔ IstoÔ, mèsa ston opoÐo dÐnetai
kal� orismèno nìhma sthn plhroforÐa pou diakineÐtai, dieukolÔnontac th sunergasÐa metaxÔ
upologist  kai anjr¸pou [3]. Pio sugkekrimèna dÐnei th dunatìthta kalÔterhc prìsbashc
se meg�lo ìgko phg¸n plhroforÐac, kaj¸c kai pio apotelesmatik c diakÐnhshc twn plhro-
fori¸n, qrhsimopoi¸ntac dedomèna pou tic perigr�foun kai onom�zontai “metadedomèna”.
H kalÔterh gn¸sh thc shmasÐac, thc qr shc kai thc poiìthtac twn phg¸n dieukolÔnei
shmantik� th dunatìthta prìsbashc se phgèc tou IstoÔ kai thn autìmath epexergasÐa tou
perieqomènou pou up�rqei diajèsimo sto DiadÐktuo b�sei tou no matoc kai ìqi mìno thc
morf c thc plhroforÐac.

'Ena apì ta pio basik� jèmata gia thn an�ptuxh tou ShmasiologikoÔ IstoÔ eÐnai to
na mporoÔn oi upologistèc na antall�ssoun dedomèna metaxÔ efarmog¸n. Se èna anoiqtì
perib�llon ìpwc eÐnai o Shmasiologikìc Istìc qrei�zetai èna euèlikto kai dunamikì montèlo
antallag c dedomènwn ìpwc eÐnai ta sust mata omìtimwn kìmbwn (Peer-to-Peer systems).

'Ena sÔsthma omìtimwn kìmbwn apoteleÐtai apì èna sÔnolo autìnomwn upologistik¸n
kìmbwn, oi opoÐoi sunerg�zontai me skopì thn antallag  dedomènwn. Ta sust mata omì-
timwn kìmbwn pou qrhsimopoioÔntai eurèwc s mera kurÐwc gia thn antallag  arqeÐwn
mousik c, èqoun polÔ mikrèc dunatìthtec diaqeÐrishc dedomènwn. H anaz thsh plhroforÐac
sta perissìtera apì aut� gÐnetai me qr sh lèxewn kleidi¸n (keyword-based search).

H an�gkh gia pio ekfrastikèc leitourgÐec, se sunduasmì me thn an�ptuxh tou Shmasi-
ologikoÔ IstoÔ, od ghse sta sust mata omìtimwn kìmbwn pou eÐnai basismèna se sq mata
(schema-based peer-to-peer systems). Sta sust mata aut� k�je kìmboc qrhsimopoieÐ èna
sq ma me b�sh to opoÐo organ¸nei ta topik� diajèsima dedomèna. Oi teqnologÐec tou Shma-
siologikoÔ IstoÔ dÐnoun th dunatìthta org�nwshc twn dedomènwn mèsw sqhm�twn pou ta
perigr�foun.
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To plaÐsio RDF eÐnai èna tètoio ergaleÐo anapar�stashc metadedomènwn. Se èna RDF
arqeÐo orÐzontai dhl¸seic gia antikeÐmena tou IstoÔ ìpwc selÐdec, suggrafeÐc, progr�mmata
k.t.l. Mia epèktash tou plaisÐou RDF eÐnai to RDF Schema to opoÐo parèqei mhqanismoÔc
perigraf c sqetik¸n antikeimènwn tou IstoÔ kaj¸c kai twn sqèsewn metaxÔ touc. To RDF
Schema basÐzetai se kl�seic kai idiìthtec ènnoiec gnwstèc apì to q¸ro twn Antikeimenos-
tref¸n susthm�twn. H basik  diafor� eÐnai ìti sto plaÐsio RDF oi idiìthtec orÐzontai
anex�rthta apì tic kl�seic.

Qrhsimopoi¸ntac loipìn tic teqnologÐec tou ShmasiologikoÔ IstoÔ mporoÔme na dh-
miourg soume sust mata omìtimwn kìmbwn me auxhmènh dialeitourgikìthta ta opoÐa ja
antall�ssoun metaxÔ touc plhroforÐa me nìhma kai ja èqoun th dunatìthta diatÔpwshc
erwt sewn pio ekfrastik¸n apì autèc pou basÐzontai se lèxeic kleidi�.

1.1 AntikeÐmeno thc diplwmatik c

To basikì z thma pou prokÔptei gia ta sust mata omìtimwn kìmbwn pou eÐnai basismèna
se sq mata, eÐnai p¸c ja mporoÔn oi kìmboi na anazhtoÔn kai na antall�ssoun dedomèna,
diathr¸ntac thn autonomÐa touc. DÔo proseggÐseic èqoun protajeÐ sthn bibliografÐa:

1. H pr¸th prosèggish apaiteÐ na up�rqei èna kentrikì sq ma to opoÐo ja qrhsimopoioÔn
ìloi oi kìmboi [15]. Oi erwt seic diatup¸nontai kai apotimoÔntai me b�sh to Ðdio
sq ma. Mia tètoia lÔsh ja  tan kal  gia perib�llonta me kajorismèna ìria, ìpwc
gia par�deigma to topikì dÐktuo enìc organismoÔ. 'Omwc se èna anoiqtì perib�llon
ìpwc eÐnai o Pagkìsmioc Istìc qrei�zetai èna pio euèlikto montèlo pou na epitrèpei
thn qr sh poll¸n sqhm�twn.

2. H deÔterh prosèggish dÐnei thn autonomÐa se k�je kìmbo na epilègei ìpoio sq ma
jèlei. Oi erwt seic diatup¸nontai me b�sh èna sq ma kai apotimoÔntai me b�sh �lla
sq mata, mèsw miac diadikasÐac metasqhmatismoÔ erwt sewn (query reformulation).
H diadikasÐa aut  apaiteÐ thn Ôparxh kanìnwn antistoÐqishc (mapping rules) [8].
'Omwc, se èna sÔsthma omìtimwn kìmbwn oi kìmboi mporoÔn na mpaÐnoun kai na bgaÐ-
noun sto dÐktuo suneq¸c. Den eÐnai gnwstì epomènwc ek twn protèrwn ta zeug�ria
twn kìmbwn metaxÔ twn opoÐwn prèpei na up�rqoun kanìnec antistoÐqishc. EpÐshc, oi
kanìnec autoÐ fti�qontai qeirwnaktik� kai eÐnai dÔskolh h sunt rhs  touc.

AntikeÐmeno thc diplwmatik c eÐnai h an�ptuxh enìc sust matoc omìtimwn kìmbwn ba-
sismèno se sq mata to opoÐo (a) ja epitrèpei mia sqetik  euelixÐa sthn qr sh twn sqhm�twn
kai (b) ja dÐnei thn dunatìthta metasqhmatismoÔ erwt sewn qwrÐc thn an�gkh diatÔpwshc
kanìnwn antistoÐqishc metaxÔ sqhm�twn. To sÔsthma dhlad  brÐsketai an�mesa sta dÔo
montèla pou perigr�fhkan parap�nw, apì pleur�c euelixÐac kai dÐnei th dunatìthta autìma-
tou metasqhmatismoÔ erwt sewn. QrhsimopoieÐ kìmbouc me sq mata RDFS pou apoteloÔn
uposÔnola-ìyeic (views) enìc basikoÔ sq matoc (kajolikì sq ma).

'Ena par�deigma efarmog c tou sust matoc autoÔ ja  tan h antallag  bibliografik¸n
dedomènwn metaxÔ twn ereunht¸n. K�je ereunht c ja summeteÐqe se autì to sÔsthma omì-
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timwn kìmbwn me èna dikì tou RDF sq ma sÔmfwna me to opoÐo ja org�nwne tic dhmosieÔseic
tou kai tautìqrona ja mporoÔse na anazht sei an�loga dedomèna apì �llouc kìmbouc. S'
èna tètoio sÔsthma ja mporoÔsan na summetèqoun wc kìmboi ektìc apì memonwmènoi ereun-
htèc kai ergast ria   kai sunèdria.

1.2 Org�nwsh tou tìmou

H ergasÐa aut  eÐnai organwmènh se ept� kef�laia: Sto Kef�laio 2 dÐnetai to jew-
rhtikì upìbajro twn basik¸n teqnologi¸n pou sqetÐzontai me th diplwmatik  aut . Arqik�
perigr�fontai ta dÐktua omìtimwn kìmbwn, sth sunèqeia to plaÐsio RDF kai tèloc dÐnetai
mia melèth twn glwss¸n erwt sewn gia RDF. Sto Kef�laio 3 arqik� perigr�fontai oi
sqetikèc me to jèma ergasÐec kai sth sunèqeia dÐnetai o stìqoc thc sugkekrimènhc er-
gasÐac. Sto Kef�laio 4 parousi�zetai h an�lush kai h sqedÐash tou sust matoc, dhlad 
h perigraf  twn uposusthm�twn kai twn efarmog¸n tou. H perigraf  thc ulopoÐhshc tou
sust matoc, me an�lush twn basik¸n algorÐjmwn kaj¸c kai leptomèreiec sqetik� me tic
platfìrmec kai ta programmatistik� ergaleÐa pou qrhsimopoi jhkan dÐnetai sto Kef�laio
5. Sto Kef�laio 6 parousi�zetai o èlegqoc kal c leitourgÐac tou sust matoc me b�sh
èna sugkekrimèno sen�rio qr shc. Tèloc sto Kef�laio 7 dÐnetai h suneisfor� aut c thc
diplwmatik c ergasÐac, kaj¸c kai mellontikèc epekt�seic.





Kef�laio 2

Jewrhtikì upìbajro

Sto kef�laio autì parousi�zontai analutik� oi treic basikèc teqnologÐec pou èqoun
sqèsh me thn ergasÐa aut , dhlad  ta sust mata omìtimwn kìmbwn, to plaÐsio RDF kai oi
gl¸ssec erwt sewn gia RDF.

2.1 Sust mata omìtimwn kìmbwn

2.1.1 Ti eÐnai ta sust mata omìtimwn kìmbwn

Sta meg�la katanemhmèna sust mata ìpwc eÐnai o Pagkìsmioc Istìc, gÐnontai emfan 
ta probl mata tou paradosiakoÔ montèlou pel�th/exuphretht : Oi phgèc plhroforÐac brÐ-
skontai mazemènec se lÐgouc kìmbouc (exuphrethtèc) stouc opoÐouc sundèontai p�ra polloÐ
pel�tec [20]. Se autoÔc prèpei na parèqetai axiìpisth prìsbash stouc pìrouc twn ex-
uphretht¸n, me apodektì qrìno apìkrishc. �Ola aut� se sunduasmì me to mikrì eÔroc
z¸nhc twn diktÔwn dhmiourgoÔn èna sen�rio sumfìrhshc. Aut� ta probl mata èdwsan kÐn-
htro stouc epist monec na skeftoÔn teqnikèc katanom c thc epexergasÐac tou fortÐou kai
tou diktuakoÔ eÔrouc z¸nhc se ìlouc touc kìmbouc pou summetèqoun se èna katanemhmèno
plhroforiakì sÔsthma. 'Etsi dhmiourg jhkan ta sust mata omìtimwn kìmbwn (Peer-to-
Peer Systems).

Se èna sÔsthma omìtimwn kìmbwn, k�je kìmboc energeÐ kai san pel�thc kai san ex-
uphretht c, parèqontac prìsbash se k�poiouc apì touc pìrouc tou, parèqontac mèroc thc
epexergastik c tou isqÔoc kai/  mèroc tou mèroc tou dÐskou tou.

Oi arqèc pou dièpoun ta sust mata omìtimwn kìmbwn eÐnai oi ex c:

• H arq  tou moir�smatoc twn pìrwn: 'Ola ta sust mata omìtimwn kìmbwn periè-
qoun mÐa ptuq  thc koin c ekmet�lleushc twn pìrwn, ìpou oi pìroi mporeÐ na eÐte
eÐnai fusikoÐ pìroi, ìpwc q¸roc sto dÐsko   diktuakì eÔroc z¸nhc, eÐte kai logikoÐ,
ìpwc uphresÐec   diaforetikoÐ tÔpoi gn¸shc. Me b�sh aut  thn arq  mporoÔn na
dhmiourghjoÔn efarmogèc oi opoÐec de ja mporoÔsan na "sthjoÔn� apì èna kai mìno
kìmbo. Autì  tan kai to kÐnhtro gia th dhmiourgÐa tou sust matoc omìtimwn kìmbwn
Napster.
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• H arq  thc apokèntrwshc: H arq  aut  eÐnai èna �meso apotèlesma tou moir�smatoc
twn pìrwn. Ta mèrh tou sust matoc den diaqeirÐzontai plèon kentrik�. H apokèntrw-
sh eÐnai idiaitèrwc endiafèrousa gia thn apofug  apotuqi¸n se èna shmeÐo   sumfor -
sewn apìdoshc sto sÔsthma. ParadeÐgmata pl rwc apokentrwmènwn susthm�twn
eÐnai to Gnutella kai to Freenet.

• H arq  thc autoorg�nwshc: 'Otan èna sÔsthma omìtimwn kìmbwn gÐnei pl rwc apoken-
trwmèno, tìte den up�rqei k�poioc kentrikìc kìmboc pou na suntonÐzei tic drasthriì-
thtèc tou, oÔte mia b�sh dedomènwn gia thn apoj keush plhrofori¸n gia to sÔsthma.
Epomènwc oi kìmboi prèpei na autoorganìnontai basismènoi sthn topik  plhroforÐa
pou èqoun kai allhlepidr¸ntac me topik� prosb�simouc kìmbouc (geÐtonec).

2.1.2 H exèlixh twn susthm�twn omìtimwn kìmbwn

To pio gnwstì sÔsthma omìtimwn kìmbwn, me diafor� se sqèsh me ta upìloipa, eÐnai to
Napster [1]. 'Egine gnwstì san èna sÔsthma antallag c mousik¸n arqeÐwn ìmwc prosèfere
kai �llec uphresÐec pou �resan stouc qr stec.

Apì �poyh arqitektonik c to Napster eÐnai èna polÔ aplì sÔsthma omìtimwn kìmbwn:
O exuphretht c tou Napster krat�ei se mia kentrik  b�sh dedomènwn ìla ta mousik� arqeÐa
pou prosfèrontai apì touc kìmbouc pou summetèqoun sto sÔsthma. Oi pel�tec sundèontai
me ton exuphretht  kai tou stèlnoun th lÐsta me ta arqeÐa pou profèroun. Oi nèoi qr stec
prèpei pr¸ta na dhmiourg soun èna logariasmì ston exuphretht  tou Napster gi' autì to
skopì. K�je pel�thc mporeÐ na steÐlei ait seic anaz thshc ston exuphretht  tou Nap-
ster kai na p�rei th lÐsta twn pelat¸n pou prosfèroun to arqeÐo pou z thse. O ait¸n
mporeÐ na epilèxei apì aut  th lÐsta èna pel�th apì ton opoÐo ja gÐnei h metafor� tou
arqeÐou. Sunep¸c to Napster den eÐnai èna "kajarìaimo� sÔsthma omìtimwn kìmbwn all�
ènac sunduasmìc sust matoc pel�th/exuphretht  kai sust matoc omìtimwn kìmbwn.

To pr¸to pl rwc apokentrwmèno kai autoorganoÔmeno sÔsthma omìtimwn kìmbwn gia
antallag  arqeÐwn  tan to Gnutella. To Gnutella basÐzetai se èna prwtìkollo gia
katanemhmènh anaz thsh arqeÐwn. 'Enac kìmboc gia na summetèqei sto Gnutella prèpei
pr¸ta na sundejeÐ me èna gnwstì kìmbo tou Gnutella. Exeidikeumènoi exuphrethtèc tou
Gnutella stèlnoun se k�je neoeiserqìmeno kìmbo lÐstec me kìmbouc me touc opoÐouc mporeÐ
na sundejeÐ. Gia thn anaz thsh enìc arqeÐou ènac kìmboc stèlnei to m numa stouc geÐtonèc
tou. K�je m numa perièqei èna pedÐo Time-to-Live pou eÐnai ènac arijmìc pou kajorÐzei
met� apì pìsouc kìmbouc to m numa ja stamat sei na diadÐdetai kai mei¸netai kat� èna se
k�je kìmbo. K�je kìmboc o opoÐoc lamb�nei autì to m numa, an to pedÐo Time-To-Live tou
mhnÔmatoc eÐnai megalÔtero tou 0, stèlnei to m numa stouc geÐtonèc tou. EpÐshc elègqei an
mporeÐ na apant sei kai an nai stèlnei thn ap�nthsh ston kìmbo apostolèa .

To Gnutella apì thn pleur� tou qr sth eÐnai èna apì kai apotelesmatikì prwtìkollo:
O rujmìc epituqÐac stic erwt seic anaz thshc eÐnai arket� uyhlìc, eÐnai anektikì se l�jh
exaitÐac thc apotuqÐac k�poiwn kìmbwn kai prosarmìzetai eÔkola sto dunamikì plhjusmì
twn kìmbwn. 'Omwc apì thn pleur� tou diktÔou katanal¸nei meg�lo eÔroc z¸nhc.
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Mia diaforetik  arqitektonik  eÐnai aut  tou sust matoc Freenet. To Freenet eÐnai
èna sÔsthma omìtimwn kìmbwn gia th dhmosÐeush kai thn an�kthsh arqeÐwn dedomènwn. O
kÔrioc skopìc tou eÐnai na parèqei mia upodom  pou prostateÔei thn anwnumÐa twn sug-
grafèwn kai twn anagnwst¸n. 'Eqei sqediasteÐ me tètoio trìpo ¸ste na eÐnai anèfikto na
prosdiorÐsei kaneÐc thn proèleush twn arqeÐwn   ton proorismì twn erwthm�twn. EpÐshc ta
arqeÐa ìtan stèlnontai sto dÐktuo eÐnai kruptografhmèna. Ektìc ìmwc apì thn prostasÐa
thc anwnumÐac, to sÔsthma Freenet ulopoieÐ kai mia �llh endiafèrousa idèa: 'Ena prosar-
mozìmeno sqèdio dromolìghshc gia apotelesmatikèc anazht seic stic fusikèc topojesÐec
pou eÐnai pijanìtero na emfanistoÔn. Prokeimènou na beltiwjeÐ h apodotikìthta thc ana-
z thshc, to Freenet pÐnakec dromolìghshc pou enhmer¸nontai dunamik� kaj¸c sumbaÐnoun
enhmer¸seic kai eisagwgèc nèwn stoiqeÐwn.

'Otan ènac kìmboc sundèetai sto Freenet, prèpei na gnwrÐzei ènan  dh up�rqonta kìm-
bo (ìpwc kai sto Gnutella). Mèsw thc allhlepÐdrashc me to dÐktuo gemÐzei ton pÐnaka
dromolìghs c tou kai ètsi h dom  tou Freenet exelÐssetai.

Ta sust mata omìtimwn kìmbwn pou perigr�fhkan sthn enìthta aut , diafèroun wc
proc thn arqitektonik  kai tic uphresÐec pou prosfèroun stouc qr stec. Up�rqei kai
mia �llh kathgorÐa, pou onom�zontai sust mata omìtimwn kìmbwn basismèna se sq mata
(schema-based peer-to-peer systems) kai diafèroun me aut� pou perigr�fhkan ed¸ wc proc
ton trìpo anaz thshc. 'Eqoun th dunatìthta diatÔpwshc erwt sewn pio ekfrastik¸n apì
autèc pou basÐzontai se lèxeic kleidi�. S' aut  thn kathgorÐa susthm�twn omìtimwn kìmbwn
ja anaferjoÔme ekten¸c sto Kef�laio 3.

2.2 To plaÐsio RDF

To plaÐsio RDF [12] eÐnai mia gl¸ssa gia thn anapar�stash thc plhroforÐac pou
perigr�fei tic phgèc plhrofori¸n tou pagkìsmiou istoÔ. ProorÐzetai gia peript¸seic stic
opoÐec aut  h plhroforÐa qrei�zetai na mporeÐ na epexergasjeÐ apì di�forec efarmogèc kai
ìqi mìno apl� na parousi�zetai stouc qr stec. To RDF parèqei èna koinì montèlo gia thn
anapar�stash aut c thc plhroforÐac ètsi ¸ste na mporeÐ na antall�ssetai metaxÔ efar-
mog¸n, qwrÐc na q�nei th shmasÐa thc. To basikìtero qarakthristikì tou montèlou RDF
eÐnai h dunatìthta na uperjètei perigrafèc gia tic Ðdiec phgèc se efarmogèc diaforetikoÔ
perieqomènou.

2.2.1 To montèlo RDF

To plaÐsio RDF parèqei mia gl¸ssa anapar�stashc metadedomènwn basismènh p�nw
se prosanatolismènouc gr�fouc stouc opoÐouc oi kìmboi apoteloÔn tic phgèc (resources)
kai oi akmèc tic idiìthtec (properties). Mia entol  RDF apoteleÐtai apì thn triplèta :
upokeÐmeno (subject), idiìthta (predicate) kai antikeÐmeno (object) pou apoteleÐ tim  aut c
thc idiìthtac. To montèlo RDF qrhsimopoieÐ URIs san anagnwristik� gia to upokeÐmeno,
thn idiìthta kai to antikeÐmeno. 'Estw gia par�deigma h prìtash sta Agglik� pou perigr�fei
thn hmeromhnÐa dhmiourgÐac miac selÐdac sto internet:



22 Kef�laio 2. Jewrhtikì upìbajro

http://www.example.org/index.html has a creator whose value is John Smith

To upokeÐmeno gia aut  thn prìtash eÐnai to http://www.example.org/index.html, h
idiìthta eÐnai to creator kai to antikeÐmeno John Smith. Sto Sq ma 2.1 faÐnetai h ana-
par�stash aut c thc prìtashc me gr�fo.

http
://
www
.
example
.
org
/
index
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html
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/
85740
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dc
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/
1
.
1
/
creator


Sq ma 2.1: O gr�foc miac apl c RDF èkfrashc.

ParathroÔme ìti qrhsimopoieÐtai ènac kìmboc gia to upokeÐmeno, ènac gia to antikeÐ-
meno kai èna tìxo gia thn idiìthta, kateujunìmeno apì to upokeÐmeno sto antikeÐmeno.
Sto par�deigma tou Sq matoc 2.2, parathroÔme p¸c anaparist�tai èna sÔnolo ekfr�sewn
RDF kai diapist¸noume ìti ta antikeÐmena tou RDF mporoÔn na eÐnai eÐte URIs eÐte sta-
jerèc timèc pou onom�zontai kuriolektik� (literalc) kai anaparist¸ntai apì sumboloseirèc
prokeimènou na antiproswpeÔsoun orismèna eÐdh idiot twn. Ta kuriolektik� den mporoÔn na
qrhsimopoihjoÔn wc upokeÐmena   wc idiìthtec se RDF ekfr�seic.
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Sq ma 2.2: Pollèc Ekfr�seic gia thn Ðdia phg .

Epeid  h anapar�stash me to gr�fo den exuphreteÐ p�nta, qrhsimopoieÐtai kai ènac
trìpoc graf c twn triplet¸n tou gr�fou. SÔmfwna m' autìn ton trìpo to prohgoÔmeno
par�deigma ja mporoÔse na grafeÐ wc ex c:

<http://www.example.org/index.html>

<http://purl.org/dc/elements/1.1/creator>

<http://www.example.org/staffid/85740>.
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<http://www.example.org/index.html>

<http://www.example.org/terms/creation-date> "August 16, 1999" .

<http://www.example.org/index.html>

<http://purl.org/dc/elements/1.1/language> "en" .

K�je triplèta antistoiqeÐ se èna bèloc sto gr�fo, sumperilambanomènwn kai twn kìmb-
wn arq c kai tèlouc touc opoÐouc sundèei to bèloc.

Gia perissìterh eukolÐa to RDF qrhsimopoieÐ namespaces gia th sÔntmhsh twn URIs.
'Etsi èqontac orÐsei ta namespaces:
ex: http://www.example.org/

dc:http://purl.org/dc/elements/1.1/

exterms:http://www.example.org/terms/

exstaff:http://www.example.org/staffid/

To prohgoÔmeno par�deigma mporeÐ na grafeÐ wc ex c:
ex:index.html dc:creator exstaff:85740 .

ex:index.html exterms:creation-date "August 16, 1999" .

ex:index.html dc:language "en" .

2.2.2 RDF/XML

To plaÐsio RDF parèqei èna suntaktikì se morf  XML(RDF/XML) gia thn katagraf 
kai thn antallag  twn gr�fwn pou perigr�yame sthn prohgoÔmenh upoenìthta.

SÔmfwna me to suntaktikì autì, to par�deigma pou anaparist�tai sto Sq ma 2.2
gr�fetai wc ex c:

1.<?xmlversion="1.0"?>

2.<rdf:RDFxmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

3. xmlns:dc="http://purl.org/dc/elements/1.1/"

4. xmlns:exterms="http://www.example.org/terms/">

5. <rdf:Description rdf:about="http://www.example.org/index.html">

6. <exterms:creation-date>August 16, 1999</exterms:creation-date>

7. <dc:language>en</dc:language>

8. <dc:creator rdf:resource="http://www.example.org/staffid/85740"/>

9. </rdf:Description>

10.</rdf:RDF>

H gramm  1 apoteleÐ th d lwsh thc XML, pou kajorÐzei ìti to perieqìmeno pou akolou-
jeÐ eÐnai XML. H gramm  2 xekin� me èna stoiqeÐo <rdf:RDF, pou dhl¸nei ìti to upìloipo
XML perieqìmeno pou xekin�ei ed¸ kai telei¸nei me to </rdf:RDF> sth gramm  10, eÐnai
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mia anapar�stash RDF. Oi grammèc 3 kai 4 orÐzoun ta namespaces exterms kai dc. Tèloc
oi grammèc 5-9 apoteloÔn to RDF/XML gia tic ekfr�seic RDF pou anaparist¸ntai sto
gr�fo.

'Opwc sthn Html to RDF/XML eÐnai mhqan  epexerg�simh kai qrhsimopoi¸ntac ta URIs
mporeÐ na sundèsei komm�tia plhrofori¸n ston Istì. EntoÔtoic antÐjeta apì to sumbatikì
uperkeÐmeno hypertext, ta URIs mporoÔn na anaferjoÔn se opoiod pote euprosdiìristh
ontìthta, sumperilambanomènwn kai aut¸n pou den eÐnai �mesa anakt simec apì ton Istì,
ìpwc gia par�deigma epiqeir seic, �njrwpoi, gegonìta eid sewn ktl.

2.2.3 RDF Schema

To plaÐsio RDF parèqei èna trìpo na ekfrastoÔn aplèc ekfr�seic gia pìrouc, qrhsi-
mopoi¸ntac idiìthtec kai timèc. Parìla aut� , oi koinìthtec qrhst¸n RDF qrei�zontai
epÐshc na kajorÐsoun to lexilìgio pou autoÐ skopeÔoun na qrhsimopoi soun se ekeÐnec tic
ekfr�seic kai sugkekrimèna, na deÐxoun ìti perigr�foun sugkekrimèna eÐdh   kathgorÐec
pìrwn kai gi' autì ja qrhsimopoi soun sugkekrimènec idiìthtec sthn perigraf  ekeÐnwn
twn pìrwn. To Ðdio to RDF den perèqei kanèna mèso gia ton prosdiorismì kl�sewn kai
idiot twn. AntÐjeta diajètei mia gl¸ssa orismoÔ tÔpwn gia thn perigraf  kl�sewn kai
idiot twn twn kl�sewn aut¸n pou onom�zetai RDFSchema.

Oi basikoÐ tÔpoi pou orÐzontai me th bo jeia tou RDFSchema eÐnai rdfs:Class, rdf-
s:subClassOf rdf:Property kai rdfs:subPropertyOf. Mia kl�sh (rdfs:Class) antistoiqeÐ sth
genik  ènnoia enìc tÔpou   miac kathgorÐac, ìpwc akrib¸c h ènoia thc kl�shc stic an-
tikeimenostefeÐc gl¸ssec programmatismoÔ. Sto RDFSchema orÐzetai epÐshc kai h ènnoia
thc upokl�shc (rdfs:SubClassOf) gia thn perigraf  pio eidik¸n kathgori¸n miac kathgorÐac.

Ektìc apì thn perigraf  sugkekrimènwn kl�sewn pragm�twn pou jèloun na perigr�y-
oun, oi koinìthtec qrhst¸n prèpei epÐshc na eÐnai se jèsh na perigr�youn tic idiìthtec aut¸n
twn kl�sewn. Sto RDFSchema oi idiìthtec perigr�fontai qrhsimopoi¸ntac thn èkfrash
rdf:Property. Epeid  ìmwc oi idiìthtec kai oi kl�seic proorÐzontai gia na qrhsimopoihjoÔn
mazÐ sta RDF dedomèna parèqetai kai lexilìgio gia thn upost rixh aut c akrib¸c thc lei-
tourgÐac. H èkfrash rdfs:domain qrhsimopoieÐtai gia na dhl¸sei thn kl�sh pou apoteleÐ
pedÐo orismoÔ miac idiìthtac en¸ h èkfrash rdfs:range gia thn kl�sh pou apoteleÐ pedÐo
tim¸n thc idiìthtac. To rdfs:range mporeÐ epÐshc na qrhsimopoihjeÐ gia na deÐxei ìti h
tim  miac idiìthtac dÐnetai apì èna kuriolektikì literal. Tèloc mia idiìthta mporeÐ na eÐnai
upoðdiìthta miac �llhc idiìthtac kai autì orÐzetai sto RDFSchema me thn èkfrash rdf-
s:subPropertyOf. Ta rdfs:range kai rdfs:domain pou isqÔoun gia mia idiìthta isqÔoun kai
gia tic upoidiìthtèc thc.

'Estw èna par�deigma to opoÐo perigr�fei ta èrga tèqnhc enìc mouseÐou. To komm�ti
thc RDF perigraf c se RDF/XML pou orÐzei tic kl�seic, tic upokl�seic kai tic idiìthtec
faÐnetai parak�tw.

<rdfs:Class rdf:ID="Artist"/>
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<rdfs:Class rdf:ID="Sculptor">

<rdfs:subClassOf rdf:resource="#Artist"/>

</rdfs:Class>

<rdfs:Class rdf:ID="Artifact"/>

<rdfs:Class rdf:ID="Sculpture">

<rdfs:subClassOf rdf:resource="#Artifact"/>

</rdfs:Class>

<rdfs:Class rdf:ID="Museum"/>

<rdf:Property rdf:ID="creates">

<rdfs:domain rdf:resource="#Artist"/>

<rdfs:range rdf:resource="#Artifact"/>

</rdf:Property>

<rdf:Property rdf:ID="sculpts">

<rdfs:subPropertyOf rdf:resource="#creates"/>

</rdf:Property>

<rdf:Property rdf:ID="exhibited">

<rdfs:domain rdf:resource="#Artifact"/>

<rdfs:range rdf:resource="#Museum"/>

</rdf:Property>

<rdf:Property rdf:ID="fname">

<rdfs:domain rdf:resource="#Artist"/>

<rdfs:range rdf:resource=http://www.w3.org/2001/XMLSchema#string>

</rdf:Property>

<rdf:Property rdf:ID="lname">

<rdfs:domain rdf:resource="#Artist"/>

<rdfs:range rdf:resource=http://www.w3.org/2001/XMLSchema#string>

</rdf:Property>

<rdf:Property rdf:ID="material">

<rdfs:domain rdf:resource="#Sculpture"/>

<rdfs:range rdf:resource=http://www.w3.org/2001/XMLSchema#string>

</rdf:Property>

Sto parap�nw XML keÐmeno parathroÔme ìti ìtan orÐzoume mia kl�sh   idiìthta dhl¸-
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noume to ìnom� thc me to rdf:ID. 'Otan ìmwc jèloume na anaferjoÔme s' aut  qrhsimopoioÔme
to rdf:resource. EpÐshc ìtan to pedÐo tim¸n miac idiìthtac eÐnai kuriolektikì, wc tim  sto
rdfs:range b�zoume ton tÔpo tou kuriolektikoÔ.

To RDFSchema ìmwc prèqei kai èna trìpo anapar�stashc me gr�fo, ston opoÐo oi
kl�seic emfanÐzontai mèsa se ob�l sq mata, ta kuriolektik� mèsa se orjog¸nia kai oi
idiìthtec anaparist¸ntai me èna bèloc me for� apì thn kl�sh pedÐo orismoÔ, sthn kl�sh
pedÐo tim¸n. O gr�foc RDF tou paradeÐgmatoc pou perigr�yame parap�nw faÐnetai sto
Sq ma 2.3. Sto Sq ma autì faÐnontai oi kl�seic oi upokl�seic oi idiìthtèc touc.

Artist
 Artifact
 Museum


Sculptor
 Sculpture
 String


String


String


Rodin


creates

exhibited


Sculpts

material


fname


lname


Rodin


August


"
The thinker
"


creates
 exhibited


The Rodin Museum


fname


lname


marble


material


Sq ma 2.3: Gr�foc gia èna aplì RDFSchema.

Sto Sq ma 2.3 ìmwc, ektìc apì tic kl�seic up�rqoun kai ta stigmiìtup� touc, dhlad 
ta dedomèna. Gia na perigr�youme ta stigmiìtupa pou faÐnontai sto sq ma, ja gr�fame se
RDF/XML:

<Sculptor rdf:about="#Rodin">

<fname>Rodin</fname>

<lname>August</lname>

<creates>

<Sculpture rdf:about="#The Thinker">

<material>marble</material>

<exhibited>

<Museum rdf:about=#"The Rodin Museum" >

</exhibited>

</Sculpture>
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</creates>

</Sculptor>

H dhmiourgÐa tou parap�nw RDF/XML keimènou gÐnetai wc ex c: Xekin¸ntac apì mia
kl�sh, gr�foume tic idiìthtec thc kai ta pedÐa tim¸n touc kai suneqÐzoume me tic kl�seic -
pedÐa tim¸n twn idiot twn. 'Otan mia idiìthta èqei san pedÐo tim¸n èna kuriolektikì, tìte
apl� gr�foume thn tim  tou kuriolektikoÔ autoÔ. EpÐshc ìtan perigr�foume to stigmiì-
tupo miac kl�shc qrhsimopoioÔme to rdf:about gia na orÐsoume thn phg  (resource) tou
stigmiotÔpou autoÔ. Oi phgèc sun jwc eÐnai URIs, ìmwc ed¸ gia q�rh aplìthtac tou pa-
radeÐgmatoc tic èqoume anaparast sei me èna aplì alfarijmhtikì.

Sto shmeÐo autì, prèpei na poÔme ìti parìlo pou to sÔsthma tÔpwn tou RDFSchema eÐ-
nai parìmoio me autì twn antikeimenostref¸n glwss¸n programmatismoÔ, up�rqoun shman-
tikèc diaforèc se arket� shmeÐa. Pr¸ton to RDFSchema, antÐ na perigr�fei tic kl�seic san
na èqoun k�poiec sugkekrimènec idiìthtec, perigr�fei tic idiìthtec san na efarmìzontai se
sugkekrimènec kl�seic pou apoteloÔn pedÐo orismoÔ   pedÐo tim¸n touc. Gia par�deigma, an
eÐqame mia kl�sh Book me èna qarakthristikì author kai mia �llh kl�sh Software Module
pou epÐshc eÐqe qarakthristikì author, aut� ta dÔo qarakthristik� ja jewroÔntan diafore-
tik� stic gl¸ssec programmatismoÔ. Me �lla lìgia to pedÐo dr�shc enìc qarakthristikoÔ
kajorÐzetai mèsa apì thn kl�sh pou to orÐzei. Antijeta sto RDFSchema, oi idiìthtec
eÐnai anex�rthtec kai èqoun kajolikì pedÐo dr�shc, ektìc an oristoÔn na efarmìzontai se
sugkekrimènec kl�seic.

Epiplèon oi idiìthtec sto RDFSchema mporoÔn na klhronomhjoÔn se antÐjesh me ton
antikeimenostref  programmatismì pou k�ti tètoio den isqÔei.

Tèloc mia exÐsou shmantik  diafor� eÐnai ìti sto RDFSchema ta stigmiìtupa miac idiìth-
tac eÐnai proairetik�. Dhlad  eÐnai dunatì na up�rqei stigmiìtupo miac kl�shc qwric na
up�rqei stigmiìtupo thc idiìthtac thc opoÐac h kl�sh apoteleÐ pedÐo orismoÔ.

2.3 Gl¸ssec erwt sewn gia RDF

Sthn par�grafo aut  exet�zoume èxi gl¸ssec erwt sewn gia to montèlo RDF, kai para-
jètoume paradeÐgmata ulopoÐhshc sugkekrimènwn erwt sewn gia kajemÐa apì autèc. Ta pa-
radeÐgmata aut� eÐnai endeiktik� kai den kalÔptoun pl rwc tic dunatìthtec twn glwss¸n.

Gia ta paradeÐgmata twn erwt sewn ja qrhsimopoi soume mia sugkekrimènh RDF peri-
graf  o gr�foc thc opoÐac faÐnetai sto Sq ma 2.4. Sto sq ma autì faÐnontai oi kl�seic
oi upokl�seic oi idiìthtèc touc kai ta stigmiìtupa aut¸n.

O tÔpoc dedomènwn seq eÐnai ènac tÔpoc sullog¸n o opoÐoc perièqei mia lÐsta apì di-
atetagmèna stoiqeÐa. Sto sumbolismì tou stigmiìtupou thc kl�shc InProccedings èqoume
sumbolÐsei to stigmiìtupo tou seq me èna �deio koutÐ apì to opoÐo “krèmontai” ìla ta
stoiqeÐa.

H sÔgkrish twn dunatot twn twn glwss¸n erwt sewn pou èqoun protajeÐ gia na axi-
opoioÔn plhroforÐec pou èqoun apotupwjeÐ me b�sh to plaÐsio RDF , ja gÐnei exet�zontac
ta akìlouja qarakthristik� [7] :
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Publication


InProceedings
InJournal


String


Seq


String


Integer


String


String


Person


Human


String


String


Topic
 String


Paper
 Semantic Web


RDF Query Languages


ISWC


A Comparison


2004


15


relationship


instanceOf


subClassOf


subPropertyOf


Is
_
about
 label


name


email


pages


title


author


year


Conference
_
name


Is
_
about

label


Conference
_
name


title
author


year


pages


Haase


Voltz


Sq ma 2.4: Bohjhtikìc gr�foc RDF gia th diatÔpwsh paradeigm�twn erwt sewn.

• Ekfrastikìthta (Expressiveness) : H ekfrastikìthta kajorÐzei th dunatìthta twn
glwss¸n na mporoÔn na ekfr�zoun di�forouc tÔpouc erwt sewn. Tupik� mia gl¸ssa
prèpei toul�qiston na parèqei ta mèsa pou prosfèrei h sqesiak  �lgebra. Sun jwc
h ekfrastikìthta periorÐzetai apì thn an�gkh apodotik c ektèleshc twn erwt sewn
kai diat rhshc �llwn idiot twn ìpwc h asf�leia.

• Kleistìthta (Closure) : H kleistìthta apaiteÐ ta apotelèsmata miac leitourgÐac na
eÐnai kai p�li stoiqeÐa tou montèlou dedomènwn. Autì shmaÐnei ìti an mia gl¸s-
sa erwt sewn leitourgeÐ p�nw se èna montèlo dedomènwn me gr�fouc ja prèpei ta
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apotelèsmata twn erwt sewn na eÐnai kai p�li gr�foi.

• Apotelesmatikìthta (Adequacy) : Mia gl¸ssa erwt sewn jewreÐtai apotelesmatik 
an qrhsimopoieÐ ìla ta stoiqeÐa tou montèlou dedomènwn. Aut  h idiìthta sumplhr¸nei
thn idiìthta thc kleistìthtac.

• Orjogwniìthta (Orthogonality) : H orjogwniìthta apaiteÐ ìti ìlec oi leitourgÐec
miac gl¸ssac erwt sewn prèpei na eÐnai anex�rthtec tou perieqomènou sto opoÐo
qrhsimopoioÔntai.

• Asf�leia (Safety) : Mia gl¸ssa erwt sewn jewreÐtai asfal c an k�je er¸thsh h
opoÐa eÐnai suntaktik� swst  epistrèfei èna peperasmèno sÔnolo apì apotelèsmata.
LeitourgÐec oi opoÐec mporeÐ na prokalèsoun èlleiyh asf�leiac eÐnai h anadrom , h
�rnhsh kai oi enswmatwmènec sunart seic.

2.3.1 RQL

H RQL [14] eÐnai mÐa leitourgik  gl¸ssa me tÔpouc, pou sthrÐzetai s' èna tupikì montèlo
me gr�fouc pou eÐnai sÔmfwno me tic arqèc tou montèlou RDF. YposthrÐzei genikeumènec
ekfr�seic monopati¸n (generalized path expressions) tìso gia touc kìmbouc ìso kai gia
tic akmèc tou RDF gr�fou. H kainotomÐa thc RQL ègkeitai sthn ikanìtht� thc na k�nei
erwt seic tìso se RDF perigrafèc ìso kai se RDF sq mata. XrhsimopoieÐ èna suntaktikì
pou moi�zei me autì thc OQL.

Oi basikèc erwt seic thc RQL parèqoun th dunatìthta prìsbashc stic perigrafèc RDF
kai mporoÔn na qrhsimopoihjoÔn gia th dhmiourgÐa apl¸n diaproswpei¸n gia th di�sqish
(browsing) twn b�sewn pou perièqoun tic RDF perigrafèc.

H RQL epekteÐnei tic genikeumènec ekfr�seic monopati¸n eis�gontac monop�tia klhro-
nomikìthtac kl�sewn, gia th di�sqish (browsing) RDF sqhm�twn. 'Eqei thn idiìthta thc
orjogwniìthtac all� ìqi thc kleistìthtac, afoÔ oi erwt seic epistrèfoun timèc metablht¸n
antÐ gia gr�fouc. EpÐshc h shmasiologÐa (semantics) thc RQL den eÐnai pl rwc sumbat 
me th shmasiologÐa tou RDF kai gi' autì qrei�zontai k�poioi periorismoÐ sta RDF montèla
gia na mporoÔn na gÐnontai erwt seic mèsw RQL.

H RQL qrhsimopoieÐ to fÐltro Select-From-Where gia na ex�gei to perieqìmeno apì
RDF dedomèna kai sq mata. Met� to Select mpaÐnoun oi metablhtèc tic timèc twn opoÐwn
jèloume na emfanÐsoume kai met� to From mpaÐnei h èkfrash monopatioÔ, h opoÐa eÐnai thc
morf c {Q} property {Y} ìpou Q kai Y metablhtèc kl�sewn. Met� to where p�nta mpaÐnei
h èkfrash using namespace me thn opoÐa orÐzoume ta namespaces pou qrhsimopoioÔme.

Oi erwt seic pou mporoÔn na diatupwjoÔn mèsw thc RQL qwrÐzontai se erwt seic
sq matoc kai erwt seic dedomènwn. Oi erwt seic sq matoc qrhsimeÔoun gia na ex�goume
domikèc plhroforÐec tou RDF sq matoc. 'Estw gia par�deigma h parak�tw erwt sh:

E1: Epèstreye thn kl�sh h opoÐa sundèetai me thn kl�sh Publication me thn idiìthta
Is about. H er¸thsh aut  ulopoieÐtai se RQL wc ex c:
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select $C from s:Publication.s:Is about{$C}
using namespace

s = http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf

To sÔmbolo $ mpaÐnei mprost� apì th metablht  gia na dhl¸sei ìti prìkeitai gia metabl-
ht  kl�shc. H er¸thsh aut  ja epèstrefe thn kl�sh Topic. Ektìc ìmwc apì kl�seic pou
ikanopoioÔn mia sugkekrimènh èkfrash monopatioÔ, mporoÔme na anazhtoÔme kai idiìthtec.
Autì faÐnetai sto parak�tw par�deigma:

E2: Epèstreye tic idiìthtec pou mporoÔn na efarmostoÔn sthn kl�sh InProceedings. H
er¸thsh aut  diatup¸netai wc ex c:
select @P from {s:InProceedings}@P
using namespace

s = http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf

H er¸thsh aut  lìgw klhronomikìthtac epistrèfei tic idiìthtec year, author, title,
pages, Is about, Conference name.

Oi erwt seic dedomènwn qrhsimeÔoun gia thn an�kthsh twn stigmiotÔpwn twn kl�sewn
tou sq matoc. 'Estw gia par�deigma h parak�tw er¸thsh:

E3: Epèstreye ta onìmata twn suggrafèwn (author) thc dhmosÐeushc (publication) Q. H
er¸thsh aut  ulopoieÐtai se RQL wc ex c :
select PersonName

from {X}s:author{Y}.rdfs:member{Z}.s:name{PersonName}
using namespace

s = http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf ,

rdfs = http://www.w3.org/2000/01/rdf-schema#

Epeid  to range thc idiìthtac author eÐnai tÔpou seq qrhsimopoioÔme to rdfs:member
gia na diatrèxoume ta stoiqeÐa tou.

H RQL uposthrÐzei touc basikoÔc telestèc sunìlwn (ènwsh, tom , diafor�) oi opoÐoi
efarmìzontai se sullogèc tou Ðdiou tÔpou. 'Estw ìti jèloume na k�noume thn ex c er¸thsh:

E4: Epèstreye tic epikefalÐdec (label) ìlwn twn jem�twn (topic) kai touc tÐtlouc (title)
ìlwn twn dhmosieÔsewn (publication). H er¸thsh aut  ulopoieÐtai se RQL me qr sh tou
telest  ènwsh (union) wc ex c :
(select TopicLabel

from s:Topic{X}.s:label{TopicLabel} )

union

( select PubTitle from s:Publication{X}.s:title{PubTitle} )

using namespace
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s = http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf

H parap�nw er¸thsh ja epèstrefe th sullog  (seq), RDF Query Languages, A Compar-
ison. 'Estw tèloc h er¸thsh:

E5: Epèstreye ìla ta stigmiìtupa pou eÐnai mèlh thc kl�shc Publication. H er¸thsh aut 
ekfr�zetai se RQL wc ex c:
select X from s:Publication{X}
using namespace

s = http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf

Sth sugkekrimènh perÐptwsh h er¸thsh aut  ja epistrèyei to Paper pou eÐnai stigmiì-
tupo thc kl�shc InProccedings kai �ra kai thc Publication.

H RQL diajètei epÐshc ètoimec sunart seic gia k�poiec basikèc leitourgÐec. Merikèc
apì autèc eÐnai: SuperClassOf kai SubClassOf gia thn eÔresh thc uperkl�shc kai thc
upokl�shc antÐstoiqa miac kl�shc, SuperPropertyOf kai SubPropertyOf gia thn eÔresh
thc uper-idiìthtac kai thc Ôpo-idiìthtac antÐstoiqa miac kl�shc, domain kai range gia thn
eÔresh tou pedÐou orismoÔ kai tou pedÐou tim¸n miac idiìthtac.

2.3.2 SeRQL

H SeRQL [4] sqedi�sthke gia na d¸sei lÔsh se praktik� probl mata twn glwss¸n
erwt sewn pou  dh up rqan. To suntaktikì thc moi�zei m' autì thc RQL, ìmwc èqoun
gÐnei di�forec allagèc me skopì na gÐnetai pio eÔkola h suntaktik  an�lush (parsing). Se
antÐjesh me thn RQL h SeRQL eÐnai basismènh apeujeÐac sth jewrÐa tou montèlou RDF.

H SeRQL uposthrÐzei genikeumènec ekfr�seic monopati¸n (generalized path expression-
s), logikoÔc periorismoÔc, proairetikì taÐriasma (optional matching), kaj¸c kai dÔo basik�
fÐltra : select-from-where kai construct-from-where. To pr¸to epistrèfei tic timèc twn
metablht¸n se morf  pÐnaka en¸ to deÔtero epistrèfei ton upogr�fo pou tairi�zei. 'Etsi
oi construct-from-where erwt seic plhroÔn thn kleistìthta kai thn orjogwniìthta epitrè-
pontac th sÔnjesh erwt sewn. H SeRQL den eÐnai asfal c giatÐ parèqei enswmatwmènec
sunart seic.

Merik� qarakthristik� glwss¸n erwt sewn leÐpoun apì thn SeRQL. Ta pio shman-
tik� apì aut� eÐnai sunajroistikèc erwt seic (minimum, maximum, average, count) kai
f¸liasma erwt sewn.

H SeRQL ìpwc kai h RQL uposthrÐzei ekfr�seic monopati¸n all� to suntaktikì thc
emfanÐzei k�poiec diaforèc se sqèsh me thc RQL. Ta namespaces emfanÐzontai sth morf 
<namespace> kai ta URIs sth morf  <!URI>. 'Etsi h er¸thsh E3 ekfr�zetai se SeRQL
wc ex c :
select PersonName from {X}<s:author>{} <rdfs:member>{}<s:name>
{PersonName} using namespace
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s = <!http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf>

H SeRQL ìmwc uposthrÐzei kai proairetikì taÐriasma gia tic ekfr�seic monopati¸n.
Epeid  to montèlo RDF eÐnai hmidomhmèno prèpei oi gl¸ssec erwt sewn na mporoÔn na an-
timetwpÐzoun peript¸seic ìpou oi timèc k�poiwn metablht¸n den up�rqoun kai autì gÐnetai
me to proairetikì taÐriasma . 'Estw gia par�deigma h er¸thsh :

E6: Epèstreye to ìnoma (name) kai an eÐnai gnwstì to e-mail twn suggrafèwn (author)
thc dhmosÐeushc (publication) Q. H er¸thsh aut  ulopoieÐtai se RQL wc ex c :
select PersonName, Email from {X}<s:author>{}<rdfs:member>{}<s:name>
{PersonName}; [<s:email> {Email}]
using namespace

s = <!http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf>

H SeRQL loipìn uposthrÐzei to proairetikì taÐriasma b�zontac an�mesa se [ ] th metabl-
ht  ekeÐnh thc opoÐac h tim  den eÐnai aparaÐthto na brejeÐ.

'Opwc eÐpame kai parap�nw h SeRQL uposthrÐzei kai to fÐltro construct-from-where
to opoÐo qrhsimopoieÐtai ìpwc kai to select-from-where me th diafor� ìti epistrèfei ta
apotelèsmata pou tairi�zoun me thn èkfrash monopatioÔ se morf  gr�fou. 'Estw gia pa-
r�deigma h er¸thsh :

E7: Epèstreye ìlec tic kl�seic me tic upokl�seic touc. H er¸thsh aut  ulopoieÐtai wc
ex c :
Construct * from {Y}<rdfs:subClassOf>{Q}
using namespace

rdfs = <http://www.w3.org/2000/01/rdf-schema#>

To apotèlesma aut c thc er¸thshc ja eÐnai ènac gr�foc pou perièqei ìlec tic kl�seic
kai upokl�seic tou RDF sq matoc.

2.3.3 TRIPLE

H TRIPLE [18] eÐnai mia diastrwmatwmènh gl¸ssa kanìnwn h opoÐa basÐzetai sth logik 
Horn kai daneÐzetai k�poia basik� qarakthristik� thc F-Logic. Oi triplètec tou RDF
montèlou (upokeÐmeno - idiìthta - antikeÐmeno) anaparist¸ntai mèsw ekfr�sewn thc F-Logic
oi opoÐec mporoÔn kai na eÐnai fwliasmènec. EpÐshc h TRIPLE ekfr�zei tìso touc kanìnec
ìso kai tic erwt seic me ton Ðdio trìpo kai uposthrÐzei kai ekfr�seic monopati¸n.

H TRIPLE onom�zetai diastrwmatwmènh giatÐ uposthrÐzei dÔo diaforetik� str¸mata :
Suntaktikèc epekt�seic thc logik c Horn gia thn anapar�stash twn phg¸n kai twn entol¸n
RDF kaj¸c kai stoiqeÐa gia shmasiologikèc epekt�seic tou RDF. 'Etsi h TRIPLE den
èqei sugkekrimènh shmasiologÐa gia to montèlo RDF, all� h parap�nw arqitektonik  thc
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epitrèpei na orÐzei eÔkola (san èna sÔnolo kanìnwn) di�fora antikeimenostref  kai �lla
montèla dedomènwn.

H TRIPLE den èqei thn idiìthta thc kleistìthtac kaj¸c ta apotelèsmata twn erwt -
sewn èqoun th morf  pÐnaka pou perièqei timèc metablht¸n. EpÐshc den eÐnai asfal c kaj¸c
epitrèpei mh asfaleÐc kanìnec kai den uposthrÐzei tÔpouc dedomènwn.

Mia triplèta RDF gr�fetai sthn TRIPLE wc ex c upokeÐmeno[idiìthta -> antikeÐmeno]
(subject[predicate->object]). Oi ekfr�seic thc TRIPLE mporeÐ na eÐnai kanìnec   gegonì-
ta. H TRIPLE prèpei na orÐsei th shmasiologÐa tou RDF sq matoc apì thn arq  gia
na mporèsei na k�nei erwt seic p�nw s' autì. Gia na orÐsoume ìti k�poiec ekfr�seic eÐnai
alhjeÐc gia èna sugkekrimèno montèlo gr�foume @model{clauses}. Parak�tw faÐnetai h
ulopoÐhsh thc er¸thshc E3, afoÔ pr¸ta orÐzetai me axiwmatikì trìpo h shmasiologÐa tou
RDF sq matoc. Arqik� orÐzontai ta namespaces:

rdfs :=’http://www.w3.org/2000/01/rdf-schema#’.

rdf := ’http://www.w3.org/1999/02/22-rdf-syntax-ns#’.

rdfs := ’http://www.w3.org/2000/01/rdf-schema#’.

default := ’http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf#’.

Sth sunèqeia orÐzetai h shmasiologÐa tou RDF sq matoc:

FORALL Mdl @rdfschema(Mdl) {
FORALL O,P,V O[P->V] <- O[P->V]@Mdl.

FORALL O,P,V O[P->V] <-

EXISTS S (S[rdfs:subPropertyOf->P] AND O[S->V]).

FORALL O,P,V O[rdfs:subClassOf->V] <-

EXISTS W (O[rdfs:subClassOf->W] AND W[rdfs:subClassOf->V]).

FORALL O,P,V O[rdfs:subPropertyOf->V] <-

EXISTS W (O[rdfs:subPropertyOf->W] AND W[rdfs:subPropertyOf->V]).

FORALL O,T O[rdf:type->T] <-

EXISTS S (S[rdfs:subClassOf->T] AND O[rdf:type->S]). }
Tèloc diatup¸netai h er¸thsh:

FORALL C,X,A,N <- (

default:Paper[default:author->C] AND

C[X->A] AND

A[default:name->N]

)@rdfschema(default:ln).

Apì touc kanìnec oi opoÐoi brÐskontai mèsa sto mplok entol¸n FORALL Mdl @rdf-
schema(Mdl) {...} prokÔptoun k�poia gegonìta ta opoÐa èqoun wc anagnwristikì mon-
tèlou to rdfschema(Mdl). H par�metroc Mdl qrhsimopoieÐtai gia to RDF Schema. To
montèlo rdfschema(Mdl) perièqei ìlec tic entolèc tou montèlou Mdl kai ìti prokÔptei epi-
plèon apì touc kanìnec. O kanìnac FORALL O,P,V O[P->V] <- O[P->V]@Mdl orÐzei
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ìti k�je triplèta pou perièqetai sto montèlo Mdl eÐnai epÐshc stoiqeÐo tou montèlou rdf-
schema(Mdl). Oi upìloipoi kanìnec orÐzoun klhronomikìthta tim¸n apì upì idiìthtec se
upèr idiìthtec kaj¸c kai tic shmasiologÐec twn subClassof, subPropertyof kai type. Sth
sunèqeia diatup¸netai h er¸thsh.

Gia thn ulopoÐhsh thc ènwshc (union) sthn TRIPLE qrhsimopoioÔme èna eikonikì pred-
icate metaxÔ dÔo metablht¸n, to opoÐo alhjeÔei tautìqrona gia dÔo diaforetik� sÔnola
dedomènwn. 'Etsi to telikì apotèlesma eÐnai h ènwsh twn dÔo sunìlwn. H er¸thsh E4
ulopoieÐtai wc ex c :

FORALL T,L T[default:result->L] <- (

T[rdf:type->default:Topic] AND T[default:label->L]

)@rdfschema(default:ln).

FORALL T,L T[default:result->L] <- (

T[rdf:type->default:Publication] AND T[default:title->L]

)@rdfschema(default:ln).

FORALL T,L <- (

T[default:result->L]

)@rdfschema(default:ln).

2.3.4 RDQL

H RDQL [11] sqedi�sthke gia na ex�gei plhroforÐa apì touc gr�fouc RDF den mporeÐ
ìmwc na metafr�sei plhroforÐa RDF Schema. To suntaktikì thc moi�zei me autì thc
SQL (Select-from-where) kai uposthrÐzei suntomografÐec gia namespaces mèsw thc entol c
using. Ta apotelèsmata twn erwt sewn èqoun th morf  pÐnaka metablht¸n kai ètsi h RDQL
den èqei thn idiìthta thc orjogwniìthtac. H RDQL eÐnai asfal c kai uposthrÐzei k�poiouc
prwtarqikoÔc tÔpouc dedomènwn.

Mia er¸thsh RDQL sto tm ma met� to where apoteleÐtai apì motÐba (patterns) triplet¸n.
K�je motÐbo triplètac apoteleÐtai apì metablhtèc kai RDF timèc. EpÐshc met� touc oris-
moÔc twn motÐbwn mporoÔn na eisagwntai kai periorismoÐ gia tic metablhtèc pou summetèqoun
se aut�. Oi metablhtèc orÐzontai me ?onoma metablht c kai ta URI references <URIref>.
H er¸thsh E3 ulopoieÐtai se RDQL wc ex c :

select ?n

where

(<file:///C:/papers/2004/vldb04/queries/sample.rdf#Paper>,

<s:author>, ?c),

(?c, ?collection, ?a),

(?a, <s:name>, ?n)
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USING

s FOR

<http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf#>

H RDQL den parèqei trìpo prìsbashc sta stoiqeÐa enìc antikeimènou pou eÐnai tÔpou
seq. Epomènwc gia na mporèsoume na p�roume ìla ta mèlh tou sequence pou apoteleÐ
antikeÐmeno thc idiìthtac author, qrhsimopoioÔme èna endi�meso eikonikì predicate to opoÐo
sundèei to antikeÐmeno tou author me k�je mèloc tou. Oi erwt seic E4 kai E6 den mporoÔn
na ulopoihjoÔn sthn RDQL.

2.3.5 N3

H Notation3(N3) [10] èqei suntaktikì pou moi�zei me keÐmeno. To montèlo dedomènwn
thc eÐnai sÔmfwno me autì tou RDF. EpÐshc èqei th dunatìthta na orÐzei kanìnec oi opoÐoi
qrhsimopoioÔntai kai gia erwt seic. Me thn entol  CWM dÐnei th dunatìthta autìmathc
epilog c twn dedomènwn pou par�gontai apì touc kanìnec. H N3 plhreÐ tic idiìthtec thc
orjogwniìthtac kai thc kleistìthtac. Den parèqei shmasiologÐa gia to montèlo RDF kai
gi' autì h shmasiologÐa prèpei na orÐzetai apì sugkekrimènouc kanìnec.

Sthn N3 ta namespaces orÐzontai wc ex c @prefix abbreviation: <URIref>. To kenì
namespace @prefix: <#> apoteleÐ suntomografÐa gia to document sto opoÐo gr�foume. H
N3 leitourgeÐ me kanìnec oi opoÐoi brÐskontai an�mesa se { } kai mporeÐ na sundèontai me
sunepagwg  h opoÐa sumbolÐzetai me =>. 'Enac kanìnac mporeÐ na apoteleÐtai apì pollèc
ekfr�seic oi opoÐec diaqwrÐzontai me . kai gia na eÐnai alhj c ènac kanìnac prèpei na eÐnai al-
hjeÐc ìlec oi ekfr�seic pou ton apoteloÔn. Oi metablhtèc orÐzontai me ?onoma metablht c.
To a sthn N3 to b�zoume ìtan jèloume na dhl¸soume ti tÔpou eÐnai mia metablht . 'Eqei
dhlad  thn Ðdia leitourgÐa me to rdf:type. EpÐshc dÔo ekfr�seic pou anafèrontai sto Ðdio
upokeÐmeno qwrÐzontai me ;. 'Otan up�rqei h èkfrash :x :y shmaÐnei ìti to y antikajÐstatai
apì to x qwrÐc na all�zei to apotèlesma. 'Etsi h er¸thsh E3 ekfr�zetai sthn N3 wc ex c:

@prefix : <#> .

@prefix XML: <http://www.w3.org/2001/XMLSchema#> .

@prefix rdf: <http://www.w3.org/1999/02/22rdfsyntaxns#> .

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

@prefix sam:

<http://www.aifb.uni-karlsruhe.de/WBS/pha/rdf-query/sample.rdf#> .

{ ?y sam:author ?z.

?z ?p ?x.

?x a sam:Person; sam:name ?result.

} => { ?result a :QueryResult.}.

Kai h N3 den parèqei trìpo prìsbashc sta stoiqeÐa enìc antikeimènou pou eÐnai tÔpou
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seq. Epomènwc gia na mporèsoume na p�roume ìla ta mèlh tou sequence pou apoteleÐ an-
tikeÐmeno thc idiìthtac author, qrhsimopoioÔme èna endi�meso eikonikì predicate ìpwc kai
me thn RDQL. 'Estw h er¸thsh:

E8 : Mètrhse ton arijmì twn suggrafèwn miac dhmosÐeushc. H er¸thsh aut  ulopoieÐtai
se N3 wc ex c:
@prefix : <#>.

@prefix XML: <http://www.w3.org/2001/XMLSchema#>.

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>.

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

. @prefix sam:<http://www.aifb.uni-karlsruhe.de/WBS/pha/

rdf-query/sample.rdf#>.

@prefix math: <http://www.w3.org/2000/10/swap/math#> .

{?y.sam:author math:memberCount ?result .} => {:Query :Result

?result}.

Gia thn ulopoÐhsh thc mètrhshc qrhsimopoi jhke to predicate math:memberCount.

2.3.6 Versa

H Versa [9] orÐzei ekfr�seic twn opoÐwn domikì stoiqeÐo eÐnai h lÐsta apì RDF phgèc.
Up�rqoun dÔo eid¸n ekfr�seic. Oi ekfr�seic pou qrhsimopoioÔntai gia th di�sqish RDF
gr�fwn kai èqoun th morf  LÐsta - LÐsta -> Logik  èkfrash, kai oi ekfr�seis-fÐltra
pou èqoun th morf  LÐsta | - LÐsta -> Logik  èkfrash. To parap�nw suntaktikì thc
Versa epitrèpei th dhmiourgÐa fwliasmènwn erwt sewn. H lÐsta (list) eÐnai èna diatetag-
mèno sÔnolo apì tÔpouc dedomènwn. H logik  èkfrash mporeÐ na eÐnai true   false. To *
qrhsimopoieÐtai gia na sumbolÐsei to true.

Oi erwt seic thc Versa leitourgoÔn sto montèlo dedomènwn RDF. H Versa parèqei kai
k�poia upost rixh gia kanìnec den parèqei ìmwc enswmatwmènec sunart seic, ìyeic kai di-
aqeÐrish dedomènwn. 'Omwc plhreÐ tic idiìthtec thc orjogwniìthac kai thc asf�leiac. H
er¸thsh E3 ekfr�zetai sth Versa wc ex c :

QUERY=((@"../versa-sample.rdf#Paper" - s:author ->

*) - properties(.) -> *) - s:name -> *

H er¸thsh aut  gia na ulopoihjeÐ qrhsimopoieÐ fwliasmènec ekfr�seic. H pr¸th èk-
frash gÐnetai true gia ìlouc touc suggrafeÐc (authors) tou Paper, h deÔterh gia ìlec tic
idiìthtec (propertiec) k�je author kai h teleutaÐa gia thn idiìthta name k�je sunìlou
idiot twn. H Versa uposthrÐzei kai proairetikì taÐriasma. Epomènwc h er¸thsh E4 u-
lopoieÐtai wc ex c:
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QUERY=distribute(((@"../versa-sample.rdf#Paper" - s:author -> *) -

properties(.) -> *), ".- s:name -> *", ".- s:email -> *")

O telest c distribute dhmiourgeÐ mia lÐsta apì lÐstec. Mèsa s' autèc tic lÐstec to
e-mail mporeÐ na up�rqei   na mhn up�rqei. H er¸thsh E4 ulopoieÐtai sth Versa wc ex c:

QUERY=union((all() - s:title -> *), (all() - s:label -> *))

H Versa diajètei eidikì telest  union gia thn ektèlesh thc ènwshc. O telest c autìc
paÐrnei dÔo orÐsmata. To èna gÐnetai true gia ìla ta upokeÐmena pou èqoun idiìthta title
kai to deÔtero gia ìla ta upokeÐmena pou èqoun idiìthta label.





Kef�laio 3

Perigraf  jèmatoc

Sto kef�laio autì arqik� gÐnetai mia perigraf  twn susthm�twn omìtimwn kìmbwn pou
eÐnai basismèna se sq mata (schema-based peer-to-peer systems). Sth sunèqeia perigr�-
fontai trÐa basik� sust mata pou an koun se aut  thn kathgorÐa, kaj¸c kai èna sÔsthma
gia th diaqeÐrhsh RDF sqhm�twn, kai tèloc analÔetai o stìqoc thc paroÔsac ergasÐac.

3.1 Sqetikèc ergasÐec

Oi b�seic dedomènwn eis gagan èna trìpo apoj keushc kai an�kthshc twn dedomènwn
pou basizìtan sto sq ma [16]. Ta pr¸ta sust mata omìtimwn kìmbwn pou perigr�yame
sthn Upoenìthta 2.1.2 èdinan meg�lh shmasÐa sthn arqitektonik  tou sust matoc kai thn
dromolìghsh twn erwt sewn kai ligìterh ston trìpo anapar�stashc kai tic dunatìthtec
anaz thshc. H anaz thsh se aut� ta sust mata omìtimwn kìmbwn gÐnetai me b�sh proka-
jorismèna qarakthristik� - deÐktec,   me prosp�jeia antistoÐqishc miac lèxhc kleidÐ.

H an�gkh loipìn gia pio ekfrastikèc leitourgÐec od ghse sta sust mata omìtimwn kìmb-
wn ta opoÐa eÐnai basismèna se sq mata (schema based peer-to-peer systems). Prìkeitai
gia omìtimec upodomèc diaqeÐrishc dedomènwn pou ìmwc diathroÔn ìla ta qarakthristik�
twn susthm�twn omìtimwn kìmbwn. Sto Sq ma 3.1 faÐnetai mia topojèthsh twn susth-
m�twn omìtimwn kìmbwn pou perigr�yame sthn Upoenìthta 2.1.2 kaj¸c kai aut¸n pou ja
perigr�youme sthn epìmenh upoenìthta, se sqèsh me ton trìpo anaz thshc kai to eÐdoc thc
katanom c pou ta qarakthrÐzei.

'Ena basikì kai endiafèron z thma sta sust mata omìtimwn kìmbwn pou eÐnai basismèna
se sq mata eÐnai to p¸c ja mporèsoun oi kìmboi pou diajètoun diaforetik� sq mata na
sunergastoÔn metaxÔ touc diathr¸ntac ìmwc thn autonomÐa touc.

Ta basik� domik� stoiqeÐa pou prèpei na èqei èna sÔsthma omìtimwn kìmbwn basismèno
se sq mata eÐnai:

• Mia gl¸ssa sq matoc gia ton orismì kai th qr sh di�forwn sqhm�twn pou kajorÐ-
zoun to eÐdoc twn dedomènwn pou eÐnai diajèsima sto sÔsthma omìtimwn kìmbwn.

• Mia gl¸ssa erwt sewn gia thn an�kthsh twn dedomènwn pou brÐskontai apojhkeumè-
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Sq ma 3.1: Anaz thsh kai katanom 

na sto sÔsthma omìtimwn kìmbwn.

• Mia topologÐa diktÔou sunduasmènh me èna kat�llhlo algìrijmo dromolìghshc erwt -
sewn, pou ja epitrèpei apodotikèc erwt seic.

• Dunatìthtec enswm�twshc eterogenoÔc plhroforÐac pou brÐsketai apojhkeumènh sto
sÔsthma omìtimwn kìmbwn.

3.1.1 Edutella

To sÔsthma Edutella [17] dhmiourg jhke gia na qrhsimopoihjeÐ gia thn antallag  ek-
paideutikoÔ ulikoÔ metaxÔ twn mel¸n twn panepisthmÐwn. Autì eÐnai èna pedÐo efarmog c,
sto opoÐo eÐnai aparaÐthto na up�rqei meg�lh ekfrastikìthta stic erwt seic pou ja basÐze-
tai se ploÔsia metadedomèna.

To Edutella qrhsimopoieÐ to plaÐsio RDF gia thn anapar�stash twn metadedomènwn,
kaj¸c prosfèrei th dunatìthta katanemhmènhc ekq¸rhshc metadedomènwn, (dhlad  k�je
kìmboc mporeÐ na èqei diaforetik� metadedomèna gia thn Ðdia phg  plhroforÐac) k�ti pou to
k�nei kat�llhlo gia th dhmiourgÐa katanemhmènwn apojhk¸n. EpÐshc to Edutella basÐzetai
sthn teqnologÐa JXTA gia thn an�ptuxh kai th diaqeÐrish tou diktÔou omìtimwn kìmbwn.

H topologÐa twn kìmbwn tou Edutella akoloujeÐ thn topologÐa twn Super-Peer diktÔwn.
SÔmfwna me thn topologÐa aut  ìloi oi kìmboi den eÐnai Ðsoi. Up�rqei èna mikrì uposÔnolo
twn kìmbwn, oi super kìmboi, oi opoÐoi analamb�noun th dromolìghsh twn erwt sewn. 'Etsi
sta sust mata omìtimwn kìmbwn pou qrhsimopoioÔn aut  thn topologÐa oi erwt seic dro-
mologoÔntai pr¸ta stouc super kìmbouc kai sth sunèqeia katanèmontai stouc kìmbouc pou
eÐnai sundedemènoi me autoÔc. Sto Edutella oi super kìmboi diajètoun deÐktec dromolìghshc,
pou gnwrÐzoun th shmasiologik  eterogèneia twn sqhm�twn tou sust matoc kai èqoun epo-
mènwc plhroforÐa sq matoc. H katanom  twn kìmbwn sto dÐktuo tou Edutella akoloujeÐ
ton algìrijmo HyperCup.
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To sÔsthma Edutella ulopoieÐ ènan arijmì uphresi¸n, pou èqoun san stìqo na k�noun
thn katanemhmènh fÔsh twn memonomènwn kìmbwn na faÐnetai di�fanh. K�je kìmboc qarak-
thrÐzetai apì to sÔnolo twn uphresi¸n pou prosfèrei. Oi basikèc uphresÐec loipìn tou
Edutella eÐnai:

• UphresÐa erwthm�twn (Query Service). H uphresÐa erwthm�twn tou Edutella eÐ-
nai h pio basik  uphresÐa. Oi kìmboi dhl¸noun ta erwt mata ta opoÐa mporoÔn na
erwthjoÔn apì thn uphresÐa kajorÐzontac sugkekrimèna sq mata metadedomènwn pou
uposthrÐzoun,   sugkekrimènec idiìthtec   timèc aut¸n twn idiot twn. Ta erwt mata
stèlnontai mèsw tou diktÔou tou Edutella, sto uposÔnolo twn kìmbwn pou èqoun
dhl¸sei ìti endiafèrontai gia to sugkekrimèno er¸thma. Oi apant seic stèlnontai
pÐsw ston kìmbo pou èkane thn er¸thsh.

• UphresÐa anaparagwg c (Replication Service). Aut  h uphresÐa sumplhr¸nei thn
topik  apoj keush twn dedomènwn, dhmiourg¸ntac antÐgrafa aut¸n se epiprìsje-
touc kìmbouc, me skopì thn stajerìthta kai diajesimìthta twn dedomènwn, kaj¸c
kai thn isorropÐa tou fortÐou, en¸ exasfalÐzei thn akeraiìthta kai th sunèpeia twn
dedomènwn.

• UphresÐa antistoiqÐsewn (Mapping Service). Parìlo pou mporeÐ mia om�da kìmb-
wn na sumfwn sei sth qr sh enìc koinoÔ sq matoc, se k�poiec peript¸seic mporeÐ
na qrei�zontai epekt�seic. H uphresÐa antistoiqÐsewn tou Edutella, eÐnai ikan  na
diaqeirÐzetai antistoiqÐseic metaxÔ diaforetik¸n sqhm�twn kai na qrhsimopoieÐ autèc
tic antistoiqÐseic gia na metafr�zei erwt seic apì to èna sq ma sto �llo. H uphresÐa
aut  parèqei epÐshc dialeitourgikìthta metaxÔ RDF kai XML apojhk¸n.

• UphresÐa diamesol�bhshc (Mediation Service). H uphresÐa aut  mesolabeÐ ¸ste na
up�rqei prìsbash an�mesa stic di�forec uphresÐec. OrÐzei ìyeic pou sugqwneÔoun ta
dedomèna pou proèrqontai apì diaforetikèc phgèc metadedomènwn kai apomakrÔnoun
thn peritt  kai mh sumbat  plhroforÐa.

• UphresÐa epis manshc (Annotation Service). H uphresÐa aut  eÐnai upeÔjunh gia thn
epis mansh tou ulikoÔ pou brÐsketai apojhkeumèno opoud pote mèsa sto dÐktuo tou
Edutella.

H uphresÐa erwt sewn tou Edutella qrhsimopoieÐ to prwtìkollo erwt sewn RDF-
QEL. To prwtìkollo parèqei mia gl¸ssa gia antallag  erwt sewn pou leitourgeÐ san
mia sumbatik  fìrma antallag c erwt sewn, sthn opoÐa metafr�zontai oi topikèc gl¸ssec
erwt sewn. Oi kìmboi tou Edutella sundèontai sto sÔsthma qrhsimopoi¸ntac mia arqitek-
tonik  peritulÐgmatoc (wrapper-based), ìpou to sÔsthma - wrapper eÐnai upeÔjuno, gia th
met�frash twn topik¸n glwss¸n erwt sewn sto sÔnhjec montèlo dedomènwn tou Edutella
(ECDM). Oi domèc triplet¸n kai kurÐwc oi parametropoihmènec ìyeic pou qrhsimopoioÔntai,
eÐnai polÔ qr simec gia thn paroq  uphresi¸n metatrop  kai diamesol�bhshc.
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H uphresÐa diamesol�bhshc qrhsimopoieÐ mia prosèggish dÔo epipèdwn. Up�rqoun oi
aploÐ kìmboi diamesolabhtèc oi opoÐoi katanèmoun ta erwt mata ston kat�llhlo kìmbo, me
ton periorismì ìti ta erwt mata mporoÔn n' apanthjoÔn entel¸c apì ènan Edutella kìmbo.
Se deÔtero epÐpedo up�rqoun, oi diamesolabhtèc oi opoÐoi eÐnai upeÔjunh gia thn ap�nthsh
telik� tou erwt matoc.

3.1.2 SQPeer

To sÔsthma SQPeer [15] eÐnai èna sÔsthma gia th dromolìghsh kai thn epexergasÐa
erwt sewn se gl¸ssa RQL kai ìyewn RVL (g¸ssa dhmiourgÐac ìyewn gia RDF), pou
paÐrnei upìyh tou thn katanom  twn dedomènwn stic b�seic twn kìmbwn enìc sust matoc
omìtimwn kìmbwn.

To SQPeer qrhsimopoieÐ thn teqnologÐa twn Semantic Overlay Networks   SONs. Ta
SONs eÐnai ènac trìpoc omadopoÐhshc kìmbwn pou moir�zontai to Ðdio sq ma. 'Etsi loipìn
kìmboi pou qrhsimopoioÔn èna   perissìtera jèmata apì to sq ma miac koinìthtac jew-
roÔntai ìti an koun sto Ðdio SON. Aut  h prosèggish dieukolÔnei th dromolìghsh twn
erwthm�twn, afoÔ k�je kìmboc eÐnai eÔkolo na tautopoi sei touc parìmoiouc kìmbouc antÐ
na diadÐdei ta erwt mata se ìlouc touc kìmbouc tou diktÔou.

Ta erwt mata sto SQPeer dhmiourgoÔntai apì touc kìmbouc se gl¸ssa RQL sÔmfwna
me to RDF sq ma thc koinìthtac sthn opoÐa an koun. AfoÔ oi kìmboi enìc SON mporoÔn
na qrhsimopoi soun èna   perissìtera RDF sq mata koinot twn qrei�zetai ènac trìpoc
¸ste na mporoÔme na bg�zoume sumpèrasma gia thn omoiìthta twn erwthm�twn kai twn
perieqomènwn twn b�sewn twn kìmbwn. To SQPeer basÐzetai sta prìtupa erwthm�twn
(query patterns) gia thn exagwg  thc plhroforÐac sq matoc pou brÐsketai mèsa se èna RQL
er¸thma. Ta prìtupa erwthm�twn ex�gontai apì tic ekfr�seic monopati¸n pou emfanÐzontai
se èna RQL er¸thma.

Epeid  ta RDF sq mata miac koinìthtac mporeÐ na èqoun susqetisjeÐ me ta dedomèna
thc b�shc tou kìmbou, mporeÐ ìmwc kai ìqi, to SQPeer qrhsimopoieÐ thn idèa twn energ¸n
sqhm�twn gia th dhmiourgÐa diafhmÐsewn twn b�sewn twn kìmbwn. 'Ena energì sq ma eÐnai
èna uposÔnolo twn RDF sqhm�twn miac koinìthtac, gia to opoÐo ìlec oi kl�seic èqoun
susqetisjeÐ me dedomèna sth b�sh tou kìmbou. Ta energ� sq mata diadÐdontai se ìlouc
touc kìmbouc tou sust matoc omìtimwn kìmbwn.

Oi teqnikèc thc exagwg c protÔpwn erwthm�twn kai twn energ¸n sqhm�twn dÐnoun th
dunatìthta metatrop c sta erwt mata pou stèlnontai se kìmbouc me diaforetikì sq ma kai
epÐshc mei¸noun to fortÐo twn erwthm�twn pou epexerg�zetai k�je kìmboc, afoÔ ft�noun
s�utìn mìno sqetik� me th b�sh tou erwt mata.

To SQPeer qrhsimopoieÐ ènan algìrijmo dromolìghshc gia ta erwt mata, o opoÐoc
paÐrnei san eÐsodo èna prìtupo erwt matoc kai to epekteÐnei me epishm�nseic gia to poioc
kìmboc mporeÐ na to apant sei. Sth sunèqeia qrhsimopoioÔntai teqnikèc pou apofaÐnontai
pio komm�ti thc er¸thshc mporeÐ na apanthjeÐ apì èna energì sq ma kai metasqhmatÐzoun
kat�llhla to er¸thma pou stèlnetai se èna kìmbo.
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H epexergasÐa erwt sewn sto SQPeer eÐnai upeÔjunh gia thn paragwg  katanemhmènwn
pl�nwn erwt sewn, an�loga me to apotèlesma tou algìrijmou dromolìghshc. Gia thn u-
lopoÐhsh aut¸n twn pl�nwn kai thn antallag  dedomènwn metaxÔ twn emplekìmenwn kìmbwn
to SQPeer basÐzetai se kat�llhla kan�lia epikoinwnÐac.

Sto SQPeer up�rqoun dÔo pijanoÐ trìpoi beltistopoÐhshc twn katanemhmènwn pl�nwn
erwthm�twn. O pr¸toc basÐzetai se isìthta algebrik¸n ekfr�sewn (ìpwc katanemhmènwn
sunen¸sewn kai en¸sewn) dÐnontac th dunatìthta na spr¸xoume ìso to dunatìn perissìterh
apotÐmhsh erwt sewn ston Ðdio kìmbo kai o deÔteroc basÐzetai se statistikèc pou gÐnontai
se k�je kìmbo kai dÐnoun th dunatìthta epilog c metaxÔ diaforetik¸n ektelèsewn tou Ðdiou
pl�nou.

Tèloc eÐnai axioshmeÐwto to gegonìc ìti to SQPeer mporeÐ na qrhsimopoihjeÐ se di�forec
arqitektonikèc susthm�twn omìtimwn kìmbwn, giatÐ oi algìrijmoi dromolìghshc kai epex-
ergasÐac erwt sewn, den ephre�zontai apì to eÐdoc thc arqitektonik c.

3.1.3 RDFPeers

To sÔsthma RDFPeers [5] eÐnai èna katanemhmèno sÔsthma, gia th deiktodìthsh, apo-
j keush kai er¸thsh, memonwmènwn RDF triplet¸n kai to opoÐo den apaiteÐ ton orismì enìc
RDF sq matoc prin thn eisagwg  twn triplet¸n sto sÔsthma.

Oi paroqeÐc thc apoj keushc twn RDF triplet¸n, autoorgan¸nontai s�ena sunerg�simo
kai domhmèno dÐktuo omìtimwn kìmbwn, pou basÐzetai sthn tuqaÐa epilog  anagnwristik¸n
kìmbwn. 'Otan mia triplèta RDF eis�getai sto sÔsthma, apojhkeÔetai treic forèc, an�loga
me to apotèlesma miac sun�rthshc katakermatismoÔ pou efarmìzetai sto upokeÐmeno thn
idiìthta kai to antikeÐmenì thc. 'Etsi ta erwt mata mporoÔn na dromologhjoÔn apoteles-
matk� se autoÔc touc kìmbouc pou xèroume ìti èqoun apojhkeuteÐ oi triplètec thc er¸thshc.

To dÐktuo sto opoÐo autoorgan¸nontai oi kìmboi onom�zetai MAAN (Multi-Attribute
Addressable Network). To sÔsthma RDFPeers ekmetalleÔetai to MAAN wc diktuak 
upodom  kai to epekteÐnei me exeidikeumènec teqnikèc gia apoj keush, an�kthsh kai exisor-
rìphsh fortÐou. 'Etsi loipìn k�je kìmboc sto RDFPeers apoteleÐtai apì pènte sustatik�:
th diktuak  upodom  MAAN, to sÔsthma pou fort¸nei tic triplètec RDF, to topikì sÔ-
sthma apoj keushc twn triplet¸n, to eggenèc sÔsthma apotÐmhshc thc er¸thshc kai to
sÔsthma metatrop c thc RDQL sto eggenèc montèlo.

To prwtìkollo tou MAAN perilamb�nei treic kl�seic mhnum�twn gia (a) sunt rhsh
thc topologÐac, (b) apoj keush kai (g) anaz thsh. (a) H sunt rhsh thc topologÐac peri-
lamb�nei mhnÔmata pou qrhsimopoioÔntai gia na diathroÔntai oi swstèc sundèseic me touc
geÐtonec kai oi swstoÐ pÐnakec dromolìghshc. (b) To m numa gia thn apoj keush eis�gei tic
triplètec sto sÔsthma. (g) To m numa gia thn anaz thsh episkèptetai touc kìmbouc ìpou
eÐnai gnwstì ìti oi triplètec thc er¸thshc eÐnai apojhkeumènec, kai epistrèfei tic triplètec
pou antistoiqoÔn, ston kìmbo pou èkane thn er¸thsh.

To sÔsthma pou fort¸nei tic triplètec diab�zei to arqeÐo RDF to metatrèpei se RD-
F triplètec kai sth sunèqeia qrhsimopoieÐ to m numa apoj keushc gia na apojhkeÔsei tic
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triplètec sto sÔsthma. 'Otan ènac kìmboc tou RDFPeers lamb�nei èna m numa apoj keu-
shc, apojhkeÔei tic triplètec se mia topik  sqesiak  b�sh dedomènwn. To eggenèc sÔsthma
apotÐmhshc erwt sewn, diab�zei tic erwt seic kai qrhsimopoieÐ to m numa anaz thshc gia
thn ap�nths  touc. P�nw apì to eggenèc sÔsthma apotÐmhshc erwt sewn mporeÐ na up�rx-
ei opoiod pote uyhlìterou epipèdou sÔsthma erwt sewn, ìpwc o metatropèac thc RDQL
er¸thshc sto eggenèc montèlo.

3.1.4 RDFSculpt

To RDFSculpt [13] eÐnai èna sÔsthma diaqeÐrishc RDF sqhm�twn. Den apoteleÐ sÔ-
sthma omìtimwn kìmbwn ìpwc ta prohgoÔmena pou perigr�fhkan, ìmwc oi leitourgÐec tou
apodeiknÔontai polÔ qr simec gia ta sust mata omìtimwn kìmbwn pou eÐnai basismèna se
sq ma.

To RDFSculpt èqei th dunatìthta na epiteleÐ tic ex c basikèc pr�xeic (ìpwc autèc
orÐzontai apì th sunolojewrÐa) an�mesa se dÔo RDF sq mata: epilog , ènwsh, tom  kai
diafor�. 'Ola ìmwc ta sq mata pou summetèqoun stic pr�xeic èqoun thn idiìthta ìti èqoun
proèljei (p�li qrhsimopoi¸ntac tic basikèc autèc pr�xeic) apì èna arqikì kajolikì sq ma
kai epomènwc eÐnai sumbat� metaxÔ touc, dhlad  apoteloÔn uposÔnola autoÔ tou sq matoc.

To RDFSculpt uposthrÐzetai apì mia grafik  diaproswpeÐa qr sth, h opoÐa bohj�ei
to qr sth na epitelèsei tic pr�xeic autèc, epilègontac kl�seic kai kuriolektik� apì k�je
sq ma pou summetèqei sthn pr�xh. To telikì sq ma - apotèlesma miac pr�xhc èqei th
dunatìthta apoj keushc tìso wc arqeÐo RDF/XML ìso kai se sqesiak  b�sh dedomènwn
me th bo jeia tou ergaleÐou RSSDB. EpÐshc up�rqoun leitourgÐec proepiskìpishc twn
sqhm�twn kai allag c tou kajolikoÔ sq matoc. To RDFSculpt qrhsimopoieÐ th gl¸ssa
RQL gia na k�nei erwt seic sta RDF sq mata, oi opoÐec bohjoÔn sthn kataskeu  tou
apotelèsmatoc thc pr�xhc.

3.1.5 Piazza

o sÔsthma Piazza [8], prosfèrei mia upodom  diaqeÐrishc dedomènwn gia to Shmasi-
ologikì Istì. ApoteleÐtai apì polloÔc kìmbouc kajènac apì touc opoÐouc summetèqei sto
sÔsthma prosfèrontac dedomèna   parèqontac sq ma   kai ta dÔo. H shmasiologik  anti-
stoÐqish s' autì to sÔsthma gÐnetai efikt  me th qr sh kanìnwn antistoÐqishc (mapping
rules) metaxÔ zeugari¸n sqhm�twn. 'Otan mia er¸thsh diatup¸netai sto sq ma enìc kìmbou,
tìte to sÔsthma qrhsimopoieÐ dedomèna apì ìlouc touc kìmbouc pou sundèontai èmmesa me
ton kìmbo autì, qrhsimopoi¸ntac touc kanìnec antistoÐqishc.

Sugkekrimèna to sÔsthma autì prosfèrei:

• Mia gl¸ssa gia th diatÔpwsh twn kanìnwn antistoÐqishc h opoÐa basÐzetai sthn X-
Query kai mporeÐ na dhmiourg sei kanìnec antistoÐqishc metaxÔ kìmbwn pou perièqoun
eÐte RDF, eÐte XML dedomèna.
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• 'Enan algìrijmo ap�nthshc erwt sewn, o opoÐoc sundu�zei alusidwt� touc kanìnec
antistoÐqishc pou orÐzontai mèsw thc parap�nw gl¸ssac.

3.2 Stìqoc

Ta sust mata omìtimwn kìmbwn pou eÐnai basismèna se sq ma, èqoun polÔ ekfrastikèc
dunatìthtec anaz thshc dedomènwn en¸ tautìqrona parèqoun euelixÐa sthn anapar�stash
twn dedomènwn. 'Omwc sta sust mata omìtimwn kìmbwn, oi kìmboi eÐnai apì th fÔsh touc
autìnomoi, pou sthn prokeimènh perÐptwsh shmaÐnei ìti prèpei na mporoÔn na dhmiourgoÔn
kai na qrhsimopoioÔn o kajènac to dikì tou anex�rthto sq ma an�loga me tic an�gkec
tou. 'Etsi prokÔptei to z thma tou p¸c ja epikoinwnoÔn autoÐ oi kìmboi metaxÔ touc gia
thn antallag  dedomènwn. 'Omwc ìpwc anaptÔqjhke kai sthn par�grafo 1.1 h lÔsh na
èqei k�je kìmboc thn autonomÐa na epilègei ìpoio sq ma jèlei, apaiteÐ thn Ôparxh kanìnwn
antistoÐqishc an�mesa sta sq mata ¸ste na mporoÔn na metasqhmatÐzontai oi erwt seic.
Epeid  ìmwc prìkeitai gia èna dunamikì sÔsthma (oi kìmboi mporoÔn na eisèrqontai kai
na exèrqontai suneq¸c) kai h paragwg  twn kanìnwn antistoÐqishc de gÐnetai akìma me
autìnomo trìpo, h teleutaÐa aut  lÔsh eÐnai dÔskolo na ulopoihjeÐ.

Stìqoc aut c thc ergasÐac eÐnai h an�ptuxh enìc sust matoc omìtimwn kìmbwn basis-
mèno se sq mata RDF, to opoÐo ja dÐnei mia sqetik  euelixÐa sthn epilog  sq matoc kai
ja èqei th dunatìthta autìmatou metasqhmatismoÔ erwt sewn qwrÐc th qr sh kanìnwn
antistoÐqishc. K�je kìmboc autoÔ tou sust matoc ja qrhsimopoieÐ to RDFSculpt gia th
dhmiourgÐa tou sq matoc pou jèlei. Sth sunèqeia, to sÔsthma, ekmetalleÔetai th sum-
batìthta metaxÔ twn sqhm�twn pou prokÔptoun, gia to metasqhmatismì twn erwt sewn.
Sugkekrimèna anaptÔssontai ta parak�tw:

• H diktuak  upodom  tou sust matoc omìtimwn kìmbwn kai èna eÐdoc prwtokìllou me
eidik� mhnÔmata gia thn epikoinwnÐa twn kìmbwn.

• 'Enac eidikìc kìmboc o opoÐoc èqei bohjhtikì rìlo kai onom�zetai diaqeirist c tou
sust matoc.

• H enswm�twsh tou RDFSculpt gia th dhmiourgÐa kai thn apoj keush tou sq matoc
k�je kìmbou.

• Mia leitourgÐa pou bohj�ei to qr sth na enswmat¸sei ta sqesiak� dedomèna tou sto
RDF sq ma.

• Mia euèlikth diaproswpeÐa qr sth gia th diatÔpwsh RQL erwt sewn.

• Mia leitourgÐa elègqou thc ikanopoihsimìthtac twn erwt sewn kai metasqhmatismoÔ
touc.





Kef�laio 4

An�lush kai sqedÐash

Sto kef�laio autì parousi�zetai h melèth pou ègine gia thn ulopoÐhsh tou sust matoc.
Arqik� perigr�fetai h arqitektonik  tou sust matoc kai gÐnetai o diaqwrismìc tou sta
epimèrouc uposust mata, en¸ sth sunèqeia perigr�fontai oi efarmogèc tou sust matoc.

4.1 An�lush - perigraf  arqitektonik c

Sthn enìthta aut  parousi�zetai h an�lush tou sust matoc kai o qwrismìc tou se
uposust mata ìson afor� thn arqitektonik .

4.1.1 Diaqwrismìc uposusthm�twn

To sÔsthma apoteleÐtai apì touc aploÔc kìmbouc kai èna kìmbo diaqeirist . Sto shmeÐo
autì analÔoume to sÔsthma enìc aploÔ kìmbou, to opoÐo apoteleÐtai apì ta ex c uposust -
mata:

• UposÔsthma dhmiourgÐac sq matoc.

• UposÔsthma enswm�twshc dedomènwn sto sq ma.

• UposÔsthma epikoinwnÐac kìmbou.

• UposÔsthma ap�nthshc erwt sewn anaz thshc.

• UposÔsthma diaproswpeÐac qr sth.

• UposÔsthma diepaf c b�shc.

• UposÔsthma prosarmog c epikoinwnÐac.

To Sq ma 4.1 apeikonÐzei thn arqitektonik  enìc aploÔ kìmbou, ìpou faÐnontai ta upo-
sust mata pou anafèrame kai h epikoinwnÐa metaxÔ touc. K�je kìmboc èqei th dunatìthta
na dhmiourgeÐ èna kainoÔrgio sq ma kai sth sunèqeia na enswmat¸nei ta dedomèna pou èqei
topik� apojhkeumèna sto sq ma autì. Mèsw thc diaproswpeÐac qr sth gÐnetai h anti-
stoÐqish twn dedomènwn me tic kl�seic tou RDF sq matoc kai sth sunèqeia, sq ma kai
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Υποσύστηµα δηµιουργίας σχήµατος 
(RDFSculpt)

Υποσύστηµα διαπροσωπείας χρήστη
Υποσύστηµα προσαρµογής επικοινωνίας

(Jxta)

Υποσύστηµα απάντησης ερωτήσεων

Βάση Σχηµάτων και ∆εδοµένων 
RDF

Υποσύστηµα διεπαφής βάσης RDF
(RSSDB/RQL)

Υποσύστηµα ενσωµάτωσης δεδοµένων στο σχήµα

Sq ma 4.1: Aritektonik  AploÔ Kìmbou

dedomèna apojhkeÔontai sthn b�sh sqhm�twn kai dedomènwn RDF. EpÐshc o kìmboc èqei
th dunatìthta na stèlnei erwt mata kaj¸c kai na apant�ei erwt mata �llwn kìmbwn. H
kataskeu  twn erwthm�twn anaz thshc gÐnetai me th bo jeia thc diaproswpeÐac qr sth, me
b�sh k�poio RDF sq ma. 'Otan o kìmboc l�bei k�poio er¸thma, to prowjeÐ sto uposÔsthma
ap�nthshc erwt sewn gia na apotimhjeÐ. To uposÔsthma epikoinwnÐac kìmbou epikoinwneÐ
me th diaproswpeÐa qr sth kai ton prosarmogèa epikoinwnÐac gia thn apostol  kai th l yh
mhnum�twn proc kai apì to dÐktuo omìtimwn kìmbwn. To uposÔsthma prosarmog c epikoin-
wnÐac eÐnai upeÔjuno gia th diktuak  epikoinwnÐa metaxÔ twn kìmbwn.

To sÔsthma tou kìmbou diaqeirist , tou opoÐou to di�gramma arqitektonik c faÐnetai
sto Sq ma 4.2, apoteleÐtai apì ta ex c uposust mata:

• UposÔsthma epikoinwnÐac kìmbou diaqeirist .

• UposÔsthma prosarmog c epikoinwnÐac.
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Λειτουργία Κόµβου Προσαρµογέας επικοινωνίας.
(Jxta)

Βάση  αποθήκευσης δεδοµένων του συστήµατος
Sq ma 4.2: Aritektonik  Kìmbou Diaqeirist 

O kìmboc diaqeirist c eÐnai upeÔjunoc gia na diathreÐ sth b�sh tou stoiqeÐa topologÐac
tou sust matoc kaj¸c kai stoiqeÐa gia ton k�je kìmbo pou eÐnai sundedemènoc sto sÔsthma
kai na ta stèlnei se ìpoio kìmbo ta qreiasteÐ mèsw tou prosarmogèa epikoinwnÐac.

4.1.2 Perigraf  uposusthm�twn

Parak�tw dÐnetai leptomer c perigraf  gia kajèna apì ta sust mata pou anafèrame.
H perigraf  aut  gÐnetai me b�sh ta diagr�mmata ro c dedomènwn.

UposÔsthma dhmiourgÐac sq matoc

K�je kìmboc summetèqei sto sÔsthma me èna sq ma RDF. To uposÔsthma loipìn autì
bohj�ei to qr sth na dhmiourg sei to sq ma autì, k�tw apì to opoÐo ja apojhkeÔsei sth
sunèqeia ta dedomèna tou. 'Otan ènac kìmboc eisèrqetai sto sÔsthma, epikoinwneÐ me ton
kìmbo diaqeirist  kai autìc tou stèlnei to kajolikì sq ma tou sust matoc, to opoÐo apo-
jhkeÔei sthn b�sh sqhm�twn kai dedomènwn RDF. Xekin¸ntac loipìn apì autì to sq ma
kai qrhsimopoi¸ntac pr�xeic pou efarmìzontai sta sq mata, o qr sthc dhmiourgeÐ di�fo-
ra sq mata mèqri na katal xei telik� sto sq ma pou ja qrhsimopoi sei. Sto tèloc èqei
th dunatìthta episkìphshc tou sq matoc pou dhmioÔrghse. To uposÔsthma loipìn autì,
parèqei tic leitourgÐec kai to grafikì perib�lon pou qrei�zontai gia thn ektèlesh pr�xe-
wn (epilog , ènwsh, tom , diafor�) p�nw se RDF sq mata. Wc uposÔsthma dhmiourgÐac
sq matoc qrhsimopoi jhke to RDFSculpt[19] to opoÐo perigr�fhke sthn enìthta 3.1.4. To
di�gramma ro c dedomènwn tou sust matoc autoÔ faÐnetai sto Sq ma 4.3.

UposÔsthma enswm�twshc dedomènwn sto sq ma

To uposÔsthma autì eÐnai upeÔjuno gia thn apoj keush twn topik� apojhkeumènwn
dedomènwn tou kìmbou k�tw apì to RDF sq ma. Arqik� gÐnetai epilog , mèsw thc di-
aproswpeÐac qr sth, enoc RDF sq matoc, apì aut� pou up�rqoun sthn b�sh apoj keushc.
Sth sunèqeia gÐnetai an�kthsh twn kl�sewn tou sq matoc kai twn topik� apojhkeumènwn
dedomènwn tou kìmbou kai me th bo jeia thc diaproswpeÐac qr sth gÐnetai antistoÐqish
twn dedomènwn se sugkekrimènec kl�seic tou sq matoc. To apotèlesma, dhlad  to sq ma
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Επιλογή, Ένωση, Τοµή, ∆ιαφορά
Αποθήκη Σχηµάτων 

RDF

Αποθήκη Σχηµάτων 
RDF

RDF Σχήµατα
Νέο RDF Σχήµα

Sq ma 4.3: UposÔsthma dhmiourgÐac sq matoc

me ta antÐstoiqa dedomèna, apojhkeÔetai sthn b�sh. To di�gramma ro c dedomènwn tou
uposust matoc autoÔ faÐnetai sto Sq ma 4.4.Πηγή σχηµάτων 

RDF

Ανάκτηση κλάσεων σχήµατος.

Πηγή ∆εδοµένων κόµβου
Αντιστοίχηση δεδοµένων στις κλάσεις του σχήµατος.

Αποθήκη 
RDF δεδοµένων

RDF σχήµα ∆εδοµένα κόµβουΚλάσεις σχήµατος
RDF σχήµα µε δεδοµένα

Sq ma 4.4: UposÔsthma enswm�twshc dedomènwn
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UposÔsthma epikoinwnÐac kìmbou

To uposÔsthma autì eÐnai upeÔjuno gia th sÔndesh tou kìmbou sto dÐktuo omìtimwn
kìmbwn, kaj¸c kai gia thn apostol  kai l yh mhnum�twn. An�loga me to eÐdoc twn dedomè-
nwn proc apostol  (arqeÐo, er¸thsh, genikèc plhroforÐec), kataskeu�zetai to kat�llhlo
m numa kai apostèletai mèsw tou prosarmogèa epikoinwnÐac. EpÐshc to uposÔsthma autì
diaqeirÐzetai ta mhnÔmata pou lamb�nei apì to dÐktuo. An prìkeitai gia m numa pou perièqei
arqeÐo, to arqeÐo apojhkeÔetai sthn apoj kh arqeÐwn. An prìkeitai gia m numa er¸thshc,
h er¸thsh dromologeÐtai sto uposÔsthma ap�nthshc er¸thshc. Tèloc an prìkeitai gia
m numa pou perièqei plhroforÐa sqetik� me thn topologÐa tou diktÔou omìtimwn kìmbwn, h
plhroforÐa aut  apojhkeÔetai sto arqeÐo topologÐac. To di�gramma ro c dedomènwn tou
sugkekrimènou uposust matoc faÐnetai sto Sq ma 4.5.

Έλεγχος τύπου µηνύµατος.Προσαρµογέας επικοινωνίας Μήνυµα
Αρχείο 

Αποθήκη αρχείων
Ερώτηση Υποσύστηµα απάντησης ερωτήσεων.

Αρχείο τοπολογίας
Τοπολογία δικτύου

Μήνυµα συγκεκριµένου τύπου Εξαγωγή πληροφορίας
Κατασκευή µηνύµατος

∆εδοµένα µηνύµατος
Μήνυµα

Sq ma 4.5: UposÔsthma epikoinwnÐac kìmbou

UposÔsthma epikoinwnÐac tou kìmbou diaqeirist 

To uposÔsthma autì eÐnai upeÔjuno gia gia th diaqeÐrish kai apostol  mhnum�twn, apì
kai proc touc upìloipouc kìmbouc. 'Otan dèqetai èna m numa enìc aploÔ kìmbou mèsw tou
prosarmogèa epikoinwnÐac, to epexerg�zetai kai sth sunèqeia ta dedomèna tou mhnÔmatoc,
dhlad  ta stoiqeÐa tou aploÔ kìmbou apojhkeÔontai sthn apoj kh stoiqeÐwn kìmbou. E-
pÐshc gia na steÐlei èna m numa topologÐac   kajolikoÔ sq matoc antleÐ ta antÐstoiqa
dedomèna apì tic antÐstoiqec apoj kec, kataskeu�zei to m numa kai to stèlnei mèsw tou
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prosarmogèa epikoinwnÐac. To di�gramma ro c dedomènwn tou sugkekrimènou uposust -
matoc faÐnetai sto Sq ma 4.6.

Αποθήκη δεδοµένων τοπολογίας

Επεξεργασία ΜηνύµατοςΠροσαρµογέας επικοινωνίας Μήνυµα απλού κόµβου

Αποθήκη Καθολικού σχήµατος

Κατασκευή µηνύµατος τοπολογίας
Κατασκευή µηνύµατος καθολικού σχήµατος∆εδοµένα τοπολογίας

Καθολικό σχήµα

Μήνυµα τοπολογίας
Μήνυµα καθολικού σχήµατος

Αποθήκη στοιχείων κόµβουΣτοιχεία Κόµβου
Sq ma 4.6: UposÔsthma epikoinwnÐac kìmbou diaqeirist 

UposÔsthma ap�nthshc erwt sewn anaz thshc

To uposÔsthma ap�nthshc erwt sewn eÐnai upeÔjuno gia thn kat�llhlh metatrop  twn
erwt sewn pou fj�noun s' èna kìmbo ¸ste na mporoÔn n' apanthjoÔn. To uposÔsthma
autì paÐrnei san eÐsodo to er¸thma apì to uposÔsthma epikoinwnÐac kìmbou kai elègqei
kat� pìso to er¸thma autì eÐnai ikanopoi simo me b�sh to sq ma autoÔ tou kìmbou. An
den eÐnai to metatrèpei ètsi ¸ste na gÐnei ikanopoi simo kai sth sunèqeia to prowjeÐ sth
diepaf  b�shc RDF gia na apotimhjeÐ. An eÐnai ikanopoi simo prowjeÐtai apeujeÐac sth
b�shc RDF. To di�gramma tou uposust matoc autoÔ faÐnetai sto Sq ma 4.7.

UposÔsthma diaproswpeÐac qr sth

To uposÔsthma autì apoteleÐ th diepaf  ìlou tou sust matoc me to qr sth. Sthn
perÐptwsh ìpou o qr sthc epilèxei na dhmiourg sei èna nèo sq ma, to uposÔsthma autì
epikoinwneÐ me to uposÔsthma dhmiourgÐac sq matoc, bohj¸ntac ton na epilèxei ta arqik�
sq mata, thn pr�xh pou ja efarmìsei kaj¸c kai tic kl�seic apì to k�je sq ma pou jèlei
na qrhsimopoi sei gia th sugkekrimènh pr�xh.

'Otan o qr sthc epilèxei na eis�gei stigmiìtupa (dedomèna) se sugkekrimèno sq ma, tìte
arqik� epilègei to sq ma, sth sunèqeia qrhsimopoieÐ mia fìrma pou ton bohj� na anakt sei
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Έλεγχος ικανοποιησιµότηταςΥποσύστηµα λειτουργίας κόµβου Ερώτηµα αναζήτησης δεδοµένων ΜετατροπήΜη ικανοποιήσιµο ερώτηµα
Νέο ερώτηµα∆ιεπαφή βάσης 

RDF

Ικανοποιήσιµο ερώτηµα
Sq ma 4.7: UposÔsthma ap�nthshc erwt sewn

ta dedomèna pou èqei topik� apojhkeumèna kai sth sunèqeia to uposÔsthma ton bohj� na
antistoiqÐsei aut� ta dedomèna se sugkekrimènec kl�seic tou sq matoc.

Tèloc mèsw thc diaproswpeÐac qr sth, o qr sthc èqei th dunatìthta na kataskeu�-
sei kai na steÐlei erwt mata anaz thshc dedomènwn apì touc upìloipouc kìmbouc. Arqik�,
epilègetai èna RDF sq ma kai sth sunèqeia epilègontai oi kl�seic twn opoÐwn ta stigmiìtu-
pa anazhtoÔntai. 'Etsi kataskeu�zetai to er¸thma anaz thshc dedomènwn kai sth sunèqeia
prowjeÐtai sto uposÔsthma epikoinwnÐac kìmbou.

UposÔsthma diepaf c b�shc

To uposÔsthma diepaf c b�shc eÐnai upeÔjuno gia thn apoj keush twn sqhm�twn kai
twn dedomènwn RDF, sth sqesiak  b�sh dedomènwn kaj¸c kai gia thn apotÐmhsh twn erwth-
m�twn.

UposÔsthma prosarmog c epikoinwnÐac

To uposÔsthma prosarmog c epikoinwnÐac eÐnai upeÔjuno gia th diktuak  epikoinwnÐa
metaxÔ twn kìmbwn, dhlad  gia thn apostol  kai l yh mhnum�twn pou stèlnoun oi kìmboi
metaxÔ touc.

4.2 SqedÐash

Sthn enìthta aut  parousi�zetai h sqedÐash tou sust matoc, dhlad  perigr�fontai oi
leitourgÐec pou autì ekteleÐ. Oi leitourgÐec tou sust matoc kaj¸c kai ta dedomèna pou
antall�soun metaxÔ touc faÐnontai sto sunolikì di�gramma tou Sq matoc 4.8.

4.2.1 LeitourgÐec

Gia th leitourgÐa diaproswpeÐac b�shc qrhsimopoi jhke to sÔsthma RDFSuite. Gia th
leitourgÐa dhmiourgÐac sq matoc qrhsimopoi jhke to sÔsthma RDFSculpt kai gia th lei-
tourgÐa prosarmog c epikoinwnÐac to sÔsthma Jxta. Oi leitourgÐec oi opoÐec anaptÔqjhkan
sta plaÐsia aut c thc diplwmatik c eÐnai oi ex c:
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Λειτουργία δηµιουργίας σχήµατος 
(RDFSculpt)

Λειτουργία διαπροσωπείας χρήστη
Λειτουργία προσαρµογής επικοινωνίας

(Jxta)

Λειτουργία επεξεργασίας ερωτήσεων

Βάση Σχηµάτων και ∆εδοµένων 
RDF

Λειτουργία διεπαφής βάσης RDF
(RDFSuiteL)

Λειτουργία ενσωµάτωσης δεδοµένων στο σχήµα

ΜήνυµαΜήνυµαΜήνυµα ερώτησηςΑποτέλεσµα απάντησης Απάντηση Ερώτηµα Ερώτηση 
RQLΑπάντηση ερώτησης

RDF δεδοµέναΕπιβεβαίωση αποθήκευσης
Ερώτηση 

RQL
Απάντηση ερώτησης

RDF σχήµα και RQL ερώτηση
RDF κλάσεις και κυριολεκτικά

RDF κλάσεις κυριολεκτικά και ιδιότητες
Sq ma 4.8: Sunolikì di�gramma leitourgi¸n

• LeitourgÐa epikoinwnÐac aploÔ kìmbou.

• LeitourgÐa epikoinwnÐac kìmbou diaqeirist .

• LeitourgÐa epexergasÐac erwt sewn.

• LeitourgÐa enswm�twshc dedomènwn.

• LeitourgÐa diaproswpeÐac qr sth.

Oi leitourgÐec autèc perigr�fontai parak�tw me th qr sh diagramm�twn drasthriot twn.

LeitourgÐa epikoinwnÐac aploÔ kìmbou

'Otan ènac kìmboc xekin�ei na leitourgeÐ, k�nei tic arqikopoi seic pou qrei�zontai ¸ste
na sundejeÐ sto dÐktuo omìtimwn kìmbwn. Sth sunèqeia perimènei mèqri na aniqneÔsei to dÐk-
tuo kai na sundejeÐ telik� se autì. AfoÔ sundejeÐ, stèlnei m numa ston kìmbo diaqeirist ,
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pou perilamb�nei to ìnom� tou, ton arijmì tautopoÐhshc tou kai to ìnoma thc RDF b�shc
pou ja qrhsimopoi sei. Sth sunèqeia xekin�ei h diadikasÐa anamon c gia nèa mhnÔmata, h
opoÐa tou epitrèpei na dèqetai mhnÔmata, asÔgqrona, apì touc upìloipouc kìmbouc kai na
ta diaqeirÐzetai kat�llhla.

'Otan deqjeÐ èna m numa er¸thshc, afoÔ apant sei thn er¸thsh, exet�zei an h er¸thsh
èqei fj�sei to mègisto arijmì kìmbwn apì touc opoÐouc thc epitrèpetai n' apanthjeÐ. An
ìqi thn prowjeÐ stouc geitonikoÔc tou kìmbouc. An nai suneqÐzei na perimènei gia nèa
mhnÔmata. 'Otan deqjeÐ m numa arqeÐou, to apojhkeÔei. To arqeÐo autì mporeÐ na eÐnai to
arqeÐo tou kajolikoÔ sq matoc apì ton kìmbo diaqeirist    ap�nthsh se k�poia er¸thsh.
Se perÐptwsh pou deqjeÐ m numa topologÐac apì ton kìmbo diaqeirist , apojhkeÔei touc
geitonikoÔc tou kìmbouc.

Kat� th diadikasÐa anamon c gia nèa mhnÔmata, up�rqei perÐptwsh o kìmboc na sta-
mat sei na leitourgeÐ opìte termatÐzei kai h epikoinwnÐa tou me to dÐktuo.

To di�gramma katast�sewn thc leitourgÐac aut c faÐnetai sto Sq ma 4.9.

LeitourgÐa epikoinwnÐac kìmbou diaqeirist 

'Otan o kìmboc xekin�ei na leitourgeÐ, k�nei tic arqikopoi seic pou qrei�zontai ¸ste na
sundejeÐ sto dÐktuo omìtimwn kìmbwn. Epeid  o kìmboc diaqeirist c eÐnai o pr¸toc pou
sundèetai sto dÐktuo, eÐnai kai autìc o opoÐoc dhmiourgeÐ to dÐktuo. AfoÔ to dhmiourg sei,
sundèetai se autì. Sth sunèqeia xekin�ei h diadikasÐa anamon c gia nèa mhnÔmata, h opoÐa
leitourgeÐ me ton Ðdio trìpo me thn antÐstoiqh diadikasÐa tou aploÔ kìmbou.

'Otan o kìmboc diaqeirist c deqjeÐ m numa apì k�poion aplì kìmbo, apojhkeÔei ta
stoiqeÐa tou kai sth sunèqeia tou stèlnei èna m numa me to kajolikì RDF sq ma kaj¸c
kai èna m numa topologÐac pou perilamb�nei tou kìmbous-geÐtonec, tou kìmbou autoÔ.

Kat� th diadikasÐa anamon c gia nèa mhnÔmata, up�rqei perÐptwsh o kìmboc na sta-
mat sei na leitourgeÐ opìte termatÐzei kai h epikoinwnÐa tou me to dÐktuo. Sthn perÐptwsh
aut  ìmwc de q�nei ta sqtoiqeÐa pou krat�ei apojhkeumèna kai ètsi ìtan xanarqÐsei na
leitourgeÐ, h leitourgÐa tou sust matoc suneqÐzetai kanonik�.

To di�gramma katast�sewn thc leitourgÐac aut c faÐnetai sto Sq ma 4.10.

LeitourgÐa epexergasÐac erwt sewn

H leitourgÐa epexergasÐac erwt sewn, xekin�ei me thn an�gnwsh twn rujmÐsewn tou
erwt matoc. Sthn perÐptwsh pou to er¸thma èqei apanthjeÐ apì to mègisto arijmì kìmbwn
h diadikasÐa stamat�ei. Alli¸c exet�zetai an to er¸thma eÐnai ikanopoi simo. An eÐnai, tìte
metatrèpetai se er¸thsh RQL kai apotim�tai. An den eÐnai ikanopoi simo, elègqetai an h
rÔjmish epÐtreyhc metatrop c eÐnai alhj c. An eÐnai alhj c, metatrèpetai se ikanopoi simo
er¸thma kai sth sunèqeia se er¸thsh RQL kai apotim�tai. An den eÐnai alhj c h rÔjmish
epÐtreyhc metatrop c tìte to er¸thma den apotim�tai kai stamat�ei h diadikasÐa.

To di�gramma katast�sewn thc leitourgÐac aut c faÐnetai sto Sq ma 4.11.



56 Kef�laio 4. An�lush kai sqedÐash

Αρχικοποίηση του κόµβου
Αναµονή για σύνδεση
Σύνδεση στο δίκτυο

Αναµονή για νέα µηνύµατα
Μήνυµα ερώτησης Απάντηση ερώτησης Αποστολή απάντησηςΑπαιτείται προώθηση Προώθηση στους γειτονικούς κόµβους∆εν απαιτείται προώθηση
Μηνυµα αρχείου Αποθήκευση αρχείου

Αποθήκευση γειτονικών κόµβωνΜήνυµα τοπολογίας

Τερµατισµός επικοινωνίας
Αποστολή µηνύµατος στον κόµβο διαχειριστή

Sq ma 4.9: LeitourgÐa epikoinwnÐac kìmbou

LeitourgÐa enswm�twshc dedomènwn

H leitourgÐa enswm�twshc dedomènwn, apoteleÐ th diadikasÐa kat� thn opoÐa ta dedomèna
tou kìmbou apojhkeÔontai k�tw apì to RDF sq ma. Upojètoume ìti ìloi oi kìmboi èqoun
apojhkeumèna ta dedomèna touc topik� se mÐa sqesiak  b�sh dedomènwn. H diadikasÐa
eisagwg c sto sq ma gÐnetai wc ex c. Arqik� mèsw thc diaproswpeÐac qr sth, o qr sthc
diatup¸nei èna SQL er¸thma kai anakt� mèroc twn dedomènwn. Sth sunèqeia kai p�li
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Αρχικοποίηση του κόµβου
Αναµονή για σύνδεση
Σύνδεση στο δίκτυο

Αναµονή για νέα µηνύµατα
Μήνυµα απλού κόµβου

Αποστολή µηνύµατος αρχείου µε το καθολικό σχήµα RDF

Αποστολή µηνύµατος τοπολογίας

∆ιακοπή σύνδεσης

Sq ma 4.10: LeitourgÐa epikoinwnÐac kìmbou diaqeirist 

mèsw thc diaproswpeÐac qr sth, antistoiqÐzei k�je qarakthristikì tou apotelèsmatoc pou
proèkuye apì to SQL er¸thma se èna qarakthristikì miac kl�shc tou RDF sq matoc.
Tèloc me b�sh tic antistoiqÐseic pou prokÔptoun dhmiourgeÐtai to kat�llhlo RDF arqeÐo
gia thn apoj keush twn dedomènwn sthn RDF b�sh.

To di�gramma katast�sewn thc leitourgÐac aut c faÐnetai sto Sq ma 4.12.
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Ερώτηµα
Ανάγνωση των ρυθµίσεων του ερωτήµατος

Ερώτηµα µε επίτρεψη µετατροπής
Ερώτηµα χωρίς επίτρεψη µετατροπής

Ικανοποιήσιµο ερώτηµα

Μετατροπή ερωτήµατος σε ερώτηση RQL

Μετατροπή σε ικανοποιήσιµο ερώτηµα

Μη ικανοποιήσιµο ερώτηµα

Αποτίµηση ερώτησης

Το ερώτηµα έχει απαντηθεί από το µέγιστο αριθµό κόµβων

Sq ma 4.11: LeitourgÐa epexergasÐac erwt sewn
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Ανάκτηση ∆εδοµένων
Ανάκτηση κλάσεων σχήµατος

Αντιστοίχιση
∆ηµιουργία αρχείου RDF/XML

Αποθήκευση
Sq ma 4.12: LeitourgÐa enswm�twshc dedomènwn





Kef�laio 5

UlopoÐhsh

Sto kef�laio autì perigr�fetai h ulopoÐhsh tou sust matoc, me b�sh th melèth pou
parousi�sthke sto prohgoÔmeno kef�laio. Arqik� parousi�zetai h platfìrma kai ta pro-
grammatistik� ergaleÐa pou qrhsimopoi jhkan. Sth sunèqeia dÐnontai oi leptomèreiec u-
lopoÐhshc gia touc basikoÔc algorÐjmouc tou sust matoc kaj¸c kai h dom  tou k¸dika.

5.1 Leptomèreiec ulopoÐhshc

Sthn enìthta aut  parousi�zontai oi basikoÐ algìrijmoi pou anaptÔqjhkan kaj¸c kai
leptomèreiec sqetik� me thn ulopoÐhsh thc epikoinwnÐac twn kìmbwn.

5.1.1 Algìrijmoi

Algìrijmoc eisagwg c dedomènwn

'Otan ènac kìmboc eisèrqetai gia pr¸th for� sto sÔsthma, arqik� dhmiourgeÐ to sq ma
pou jèlei qrhsimopoi¸ntac to RDFSculpt. Sth sunèqeia prèpei na apojhkeÔei ta topik�
dedomèna, pou upojètoume ìti ta diathreÐ se mia sqesiak  b�sh dedomènwn, k�tw apì to RDF
sq ma. Arqik� mèsw thc diaproswpeÐac qr sth, o qr sthc diatup¸nei èna SQL er¸thma
kai anakt� mèroc twn dedomènwn. Sth sunèqeia kai p�li mèsw thc diaproswpeÐac qr sth,
antistoiqÐzei k�je qarakthristikì tou apotelèsmatoc pou proèkuye apì to SQL er¸thma
se èna kuriolektikì miac kl�shc tou RDF sq matoc.

O algìrijmoc eisagwg c dedomènwn paÐrnei san eÐsodo tic antistoiqÐseic pou prokÔptoun
apì thn parap�nw diadikasÐa kai dhmiourgeÐ èna RDF/XML arqeÐo pou perièqei ta dedomèna
wc stigmiìtupa twn kl�sewn kai eÐnai kat�llhlo gia na apojhkeuteÐ sthn RDF b�sh.

Arqik� parousi�zetai o algìrijmoc se yeudok¸dika kai sth sunèqeia dÐnetai èna par�-
deigma efarmog c tou. Gia na gÐnei dunat  h perigraf  tou algorÐjmou shmei¸netai ìti ta
dedomèna pou èqoun anakthjeÐ apì th b�sh apoteloÔn mia ìyh, me st les-qarakthristik�
kai grammèc−eggrafèc. AfoÔ k�je qarakthristikì antistoiqeÐ se èna kuriolektikì kai h
antistoiqÐa aut  eÐnai èna proc èna, ta dedomèna eis�gontai sto RDF/XML arqeÐo wc timèc
kuriolektik¸n.

61
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EÐsodoc: H ìyh pou proèkuye apì to SQL er¸thma kai to di�nusma, mapping, me tic
antistoiqÐseic twn kuriolektik¸n twn kl�sewn tou RDF sq matoc me ta qarakthristik�
twn sqesiak¸n deomènwn. H morf  tou dianÔsmatoc eÐnai h ex c:
[[[Kl�sh1,Kuriolektikì1],Qarakthristikì1],[[Kl�sh2,Kuriolektikì2],
Qarakthristikì2],...]

'Exodoc: ArqeÐo RDF/XML me ta dedomèna.

Algìrijmoc

Kataskeu  tou dianÔsmatoc groupedMapping.
Perièqei omadopoihmèna ta stoiqeÐa tou mapping pou an koun sthn Ðdia kl�sh.
To di�nusma groupedMapping èqei th morf :
[[[[Kl�sh1,Kuriolektikì1],Qarakthristikì1],[[Kl�sh1,Kuriolektikì2]
,Qarakthristikì2],...],[[[Kl�sh2,Kuriolektikì3],Qarakthristikì3], [[Kl�sh2,
Kuriolektikì4],Qarakthristikì4],...]]

Gia k�je eggraf 
DhmioÔrghse antÐgrafo tou groupedMapping, pou onom�zetai imapping

'Oso to imapping èqei stoiqeÐa
P�re to pr¸to stoiqeÐo tou dianÔsmatoc èstw classMapping

B�le thn kl�sh pou an kei sto pr¸to stoiqeÐo, sto di�nusma
classesToWrite

'Oso to di�nusma classesToWrite èqei stoiqeÐa
P�re to stoiqeÐo-kl�sh pou brÐsketai sthn arq  tou dianÔsmatoc
An eÐmaste sthn pr¸th kl�sh pou gr�foume sto arqeÐo exìdou
Gr�ye to opening tag thc kl�shc sto arqeÐo exìdou
(<Class rdf:about="#Item i">)

Alli¸c
Apì to di�nusma classProperties brec thn idiìthta
thc opoÐac to pedÐo tim¸n eÐnai h kl�sh
Gr�ye to opening tag thc idiìthtac sto arqeÐo exìdou
(<Property>)
Gr�ye to opening tag thc kl�shc sto arqeÐo exìdou
(<Class rdf:about="#Item i">)

Gia k�je kuriolektikì tou classMapping brec to qarakthristikì
pou tou antistoiqeÐ, kaj¸c kai thn tim  tou qarakthristikoÔ gia
th sugkekrimènh eggraf .
Gr�ye sto arqeÐo exìdou ta kuriolektik� thc kl�shc
(<Literal>tim  qarakthristikoÔ < /Literal>)
Diègraye apì to imapping to stoiqeÐo classMapping
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Prìsjese thn kl�sh sto dianusma writtenClasses

Diègraye thn kl�sh apì to di�nusma classesToWrite

Brec tic idiìthtec pou moroÔn na efarmostoÔn sthn kl�sh kai apì
autèc afaÐrese autèc pou apoteloÔn uperidiìthtec twn �meswn
idiot twn thc.
Gia k�je idiìthta

An h kl�sh-pedÐo tim¸n thc perièqetai sto imapping

Prìsjesè th sthn arq  tou dianÔsmatoc classesToWrite

B�le sto di�nusma classProperties to di�nusma:
[Kl�sh,[Idiìthta1,PedioTim¸n1],[Idiìthta2,PedÐoTim¸n2],...]
An h kl�sh den èqei idiìthtec   kamÐa apì tic idiìthtèc thc den
perièqetai sto imapping

Gia k�je stoiqeÐo-kl�sh tou writtenClasses

(xekin¸ntac apì to teleutaÐo)
Brec tic idiìthtec thc kl�shc apì to di�nusma classProperties

Gia k�je idiìthta
An h kl�sh-pedÐo tim¸n thc perièqetai sto di�nusma
closedClasses

Gr�ye to closing tag thc idiìthtac sto arqeÐo exìdou
(< /Property>)
Prìsjese thn idiìthta sto closedProperties

An ìlec oi idiìthtec thc kl�shc perièqontai sto
closedProperties   den èqei idiìthtec
Gr�ye sto arqeÐo exìdou to closing tag thc kl�shc
Prìsjese thn kl�sh sto closedClasses.

Par�deigma

'Estw ìti o kìmboc èqei epilèxei na summetèqei sto sÔsthma me to RDF sq ma pou
faÐnetai sto Sq ma 5.1. 'Estw epÐshc ìti apì to SQL er¸thma pou èqei k�nei sth sqesiakh
b�sh, èqei prokÔyei h ìyh pou faÐnetai ston PÐnaka 5.1. Gia tic an�gkec tou paradeÐgmatoc
jewroÔme ìti h ìyh aut  perièqei mìno mÐa eggraf .

Name Surname Style Artifact Museum

Pablo Picasso Cubist Guernica Reina Sofia

PÐnakac 5.1: H ìyh apotèlesma tou SQL erwt matoc

'Estw epÐshc ìti h antistoÐqish pou èqei orÐsei o qr sthc eÐnai h ex c (se morf  tou dianÔ-
smatoc mapping): [[[Painter,firstname],Name],[[Painter,lastname],Surname], [[Style,stitle],
Style],[[Painting,title],Artifact],[[Museum,name],Museum]]
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Artist
 Artifact
Style


String
String


Museum
 String


String


has
_
style


firstname


lastname


creates


title


exhibited
 name


Painter
 Painting


paints


String


stitle


Sq ma 5.1: Par�deigma RDF sq matoc kìmbou

To di�nusma imapping ja èqei arqik� th morf : [[[[Painter,firstname],Name],[[Painter,
lastname],Surname]],[[[Style,stitle],Style]],[[[Painting,title],Artifact]],[[[Museum,name],
Museum]]]]

Gia k�je epan�lhyh tou algorÐjmou parousi�zontai oi timèc twn basik¸n dianusm�twn
kaj¸c kai to perieqìmeno tou arqeÐou exìdou ìpwc diamorf¸nontai met� to tèloc thc
epan�lhyhc.

Pr¸th Epan�lhyh

imapping: [[[Style,stitle],Style],[[Painting,title],Artifact],[[Museum,name],Museum]]
writtenClasses: [Painter]
classesToWrite: [Painting,Style]
classProperties: [[Painter,[paints,Painting],[hasstyle,Style]]]

<?xml version="1.0"?>

<rdf:RDF xml:lang="en"

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

xmlns:sref="file:./rdf/peerSchema.rdfs#">

<sref:Painter rdf:about="#Item0">

<sref:firstname>Pablo</sref:firstname>

<sref:lastname>Picasso</sref:lastname>

DeÔterh Epan�lhyh
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imapping: [[[Style,stitle],Style],[[Museum,name],Museum]]
writtenClasses: [Painter,Painting]
classesToWrite: [Museum,Style]
classProperties: [[Painter,[paints,Painting],[hasstyle,Style]],[Painting,[exhibited,Museum]]]

<?xml version="1.0"?>

<rdf:RDF xml:lang="en"

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

xmlns:sref="file:./rdf/peerSchema.rdfs#">

<sref:Painter rdf:about="#Item0">

<sref:firstname>Pablo</sref:firstname>

<sref:lastname>Picasso</sref:lastname>

<sref:paints>

<sref:Painting rdf:about="#Item1">

<sref:title>Guernica</sref:title>

TrÐth Epan�lhyh

imapping: [[[Style,stitle],Style]]
writtenClasses: [Painter,Painting,Museum]
classesToWrite: [Style]
classProperties: [[Painter,[paints,Painting],[hasstyle,Style]],[Painting,[exhibited,Museum]]]

<?xml version="1.0"?>

<rdf:RDF xml:lang="en"

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

xmlns:sref="file:./rdf/peerSchema.rdfs#">

<sref:Painter rdf:about="#Item0">

<sref:firstname>Pablo</sref:firstname>

<sref:lastname>Picasso</sref:lastname>

<sref:paints>

<sref:Painting rdf:about="#Item1">

<sref:title>Guernica</sref:title>
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<sref:exhibited>

<sref:Museum rdf:about="#Item2">

<sref:name>Reina Sofia</sref:name>

</sref:Museum>

</sref:exhibited>

</sref:Painting>

</sref:paints>

Tètarth Epan�lhyh

imapping: []
writtenClasses: [Painter,Painting,Museum,Style]
classesToWrite: []
classProperties: [[Painter,[paints,Painting],[hasstyle,Style]],[Painting,[exhibited,Museum]]]

<?xml version="1.0"?>

<rdf:RDF xml:lang="en"

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

xmlns:sref="file:./rdf/peerSchema.rdfs#">

<sref:Painter rdf:about="#Item0">

<sref:firstname>Pablo</sref:firstname>

<sref:lastname>Picasso</sref:lastname>

<sref:paints>

<sref:Painting rdf:about="#Item1">

<sref:title>Guernica</sref:title>

<sref:exhibited>

<sref:Museum rdf:about="#Item2">

<sref:name>Reina Sofia</sref:name>

</sref:Museum>

</sref:exhibited>

</sref:Painting>

</sref:paints>

<sref:hasstyle>

<sref:Style rdf:about="#Item3">

<sref:stitle>Cubist</sref:stitle>

</sref:Style>

</sref:hasstyle>
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</sref:Painter>

</rdf:RDF>

Algìrijmoc elègqou ikanopoihsimìthtac er¸thshc

O algìrijmoc autìc elègqei k�je er¸thsh pou ft�nei ston kìmbo kai apofaÐnetai gia
to an h er¸thsh aut  eÐnai ikanopoi simh. Dhlad  elègqei an mporeÐ na apanthjeÐ h sug-
kekrimènh er¸thsh paÐrnontac upìyh tou to sq ma tou kìmbou.

Shmei¸netai ed¸ ìti oi erwt seic pou stèlnoun kai lamb�noun oi kìmboi den eÐnai se mor-
f  RQL, all� se mia �llh morf  pou èqoume orÐsei emeÐc gia dieukìlunsh thc ulopoÐhshc.
H morf  aut  eÐnai wc ex c:
Kkl�sh1(Kuriolektikì1, Kuriolektikì2,...).idiìthta1.Kl�sh2(Kuriolektikì3,...)...
O kìmboc afoÔ epexergasteÐ thn er¸thsh se aut  th morf , th metatrèpei sth sunèqeia se
RQL gia na apotimhjeÐ.

EÐsodoc: H er¸thsh sth morf  pou lamb�netai apì to dÐktuo kai to sq ma tou kìmbou.

'Exodoc: Apìfash gia thn ikanopoihsimìthta   mh thc er¸thshc.

Algìrijmoc:

Brec to sÔnolo twn kl�sewn pou summetèqoun sthn er¸thsh kai prìsjesè tec
sto di�nusma queryClasses

Brec to sÔnolo twn kuriolektik¸n pou summetèqoun sthn er¸thsh kai prosjesè
ta sto dianusma queryLiterals

Brec ìlec tic kl�seic apì to sq ma tou kìmbou kai prìsjesè tec sto di�nusma
rdfsClass

Gia k�je kl�sh tou rdfsClass

Brec ta kuriolektik� kai prìsjesè ta sto di�nusma rdfsLits

An to rdfsClass perièqei ìla ta stoiqeÐa tou queryClasses kai to
rdfsLits ìla ta stoiqeÐa tou queryLiterals

Epèstreye ikanopoi simh
Alliwc

Epèstreye mh ikanopoi simh

Par�deigma

'Estw o kìmboc 1 o opoÐoc èqei to RDF sq ma pou faÐnetai sto Sq ma 5.2 kai o kìmboc
2 o opoÐoc èqei to sq ma pou faÐnetai sto Sq ma 5.3. 'Estw epÐshc h er¸thsh:
Painter(firstname,lastname).paints.Painting(title)
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Gia thn er¸thsh aut  ta dianÔsmata queryClasses kai queryLiterals èqoun tic ex c timèc:

queryClasses: [Painter,Painting]

queryLiterals: [firstname,lastname,title]

Gia ton kìmbo 1 ta dianÔsmata rdfsClass kai rdfsLits èqoun tic ex c timèc:

rdfsClass: [Artist,Artifact,Painter,Painting]

rdfsLits: [firstname,lastname,title]

ParathroÔme ìti to rdfsClass perièqei ìla ta stoiqeÐa tou queryClasses kai to rdfsLits
ìla ta stoiqeÐa tou queryLiterals. 'Ara h er¸thsh aut  eÐnai ikanopoi simh gia ton kìmbo 1.

Gia ton kìmbo 2 ta dianÔsmata rdfsClass kai rdfsLits èqoun tic ex c timèc:

rdfsClass: [Artist,Artifact,Sculptor,Sculpture]

rdfsLits: [firstname,lastname,title]

ParathroÔme ìti to rdfsClass den perièqei ìla ta stoiqeÐa tou queryClasses en¸ to rdfs-
Lits perièqei ìla ta stoiqeÐa tou queryLiterals. 'Ara h er¸thsh aut  den eÐnai ikanopoi simh
gia ton kìmbo 2.

Artist
 Artifact
 String

creates
 title


Painting


paints


String


String


firstname


lastname


Painter


Sq ma 5.2: Sq ma kìmbou 1

Algìrijmoc metatrop c er¸thshc

O algìrijmoc autìc metatrèpei mia mh ikanopoi simh er¸thsh se ikanopoi simh sÔmfwna
me to sq ma tou kìmbou. EpÐshc metatrèpei tic ikanopoi simec erwt seic se erwt seic RQL
gia na mporèsoun na apotimhjoÔn.
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Sq ma 5.3: Sq ma kìmbou 2

EÐsodoc: To di�nusma queryFragments pou perièqei ta komm�tia apì ta opoÐa apoteleÐtai
h er¸thsh kai èqei th morf : [[Kl�sh1,[Kuriolektikì1,Kuriolektikì2..],[Idiìthta],[Kl�sh2
,[Kuriolektikì3...]],...]. EpÐshc h epilog  epÐtreyhc metasqhmatismoÔ (EEM) kai to kajo-
likì sq ma.

'Exodoc: Metasqhmatismènh er¸thsh.

Algìrijmoc:

An h EEM eÐnai alhj c
Metètreye thn er¸thsh se er¸thsh RQL

Alli¸c
Gia to pr¸to stoiqeÐo tou queryFragments (to opoÐo apoteleÐ kl�sh)
Brec thn kontinìterh uperkl�sh apì to kajolikì sq ma pou perièqetai
sto topikì sq ma tou kìmbou
An up�rqei tètoia kl�sh tìte

Antikatèsthse to pr¸to stoiqeÐo tou queryFragments me thn kl�sh aut 
Brec apì to kajolikì sq ma thn tom  twn �meswn idiot twn thc kl�shc
aut c me thn ènwsh tou deÔterou stoiqeÐou tou queryFragments

(pou apoteleÐ idiìthta),me tic uperidiìthtec autoÔ.
Antikatèsthse to deÔtero stoiqeÐo tou queryFragments me to apotèlesma
thc tom c.

Gia k�je stoiqeÐo tou queryFragments xekin¸ntac apì to trÐto stoiqeÐo
An prìkeitai gia kl�sh, brec apì to kajolikì sq ma to pedÐo tim¸n
tou prohgoÔmenou stoiqeÐou kai thn antikatèsthsè th sto dianusma
queryFragments me autì.
An prìkeitai gia idiìthta,
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brec apì to kajolikì sq ma thn tom  twn �meswn idiot twn
tou prohgoÔmenou stoiqeÐou aut c me thn ènwsh thc idiìthtac
aut c me tic uperidiìthtèc thc.
Antikatèsthse thn idiìthta sto di�nusma queryFragments

me to parap�nw apotèlesma.

Alli¸c de gÐnetai metatrop  thc er¸thshc.

Par�deigma

'Estw ìti stèlnoume thn er¸thsh Painter(firstname,lastname).paints.Painting(title) ston
kìmbo 2 o opoÐoc èqei to sq ma pou faÐnetai sto Sq ma 5.3. H er¸thsh aut  ìpwc apodeÐx-
ame sto prohgoÔmeno par�deigma den eÐnai ikanopoi simh gia ton kìmbo 2.'Estw epÐshc ìti
to kajolikì sq ma eÐnai autì pou faÐnetai sto Sq ma 5.4.

To di�nusma queryFragments gia aut  thn er¸thsh eÐnai to ex c:

queryFragments: [[Painter,[firstname,lastname]],[paints],[Painting,[title]]]

SÔmfwna me ton algìrijmo to dianusma autì metatrèpetai sto:

queryFragments: [[Artist,[firstname,lastname]],[creates],[Artifact,[title]]]

'Etsi telik� h er¸thsh pou apant�ei o kìmboc 2 eÐnai h: Artist(firstname,lastname).creates.
Artifact(title) h opoÐa eÐnai ikanopoi simh.
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Sq ma 5.4: Kajolikì Sq ma
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5.1.2 EpikoinwnÐa kìmbwn

Gia th dhmiourgÐa tou sust matoc omìtimwn kìmbwn kai thn epikoinwnÐa metaxÔ twn kìmb-
wn qrhsimopoi jhke h platfìrma Jxta h opoÐa perigr�fetai analutik� sthn Enìthta 5.2.3.
Gia na epikoinwn soun oi kìmboi qrhsimopoioÔn èna mhqanismì tou Jxta o opoÐoc moi�zei
me autì ton sockets. Sugkekrimèna ìtan ènac kìmboc eisèrqetai sto sÔsthma dhmiourgeÐ
èna input pipe, ìpwc lègetai, mèsw tou opoÐou perimènei sundèseic apì �llouc kìmbouc.
Ta mhnÔmata pou antall�ssontai mèsw aut¸n twn sundèsewn eÐnai XML arqeÐa. Gia tic
an�gkec tou sugkekrimènou sust matoc orÐsame tèssera eÐdh tètoiwn mhnum�twn: mhnÔmata
plhroforÐac kìmbou, mhnÔmata topologÐac, mhnÔmata erwt sewn kai mhnÔmata arqeÐwn.

MhnÔmata plhroforÐac kìmbou

Ta mhnÔmata aut� qrhsimopoioÔntai gia thn apostol  twn stoiqeÐwn tou k�je kìmbou
ìtan eisèrqetai sto sÔsthma, ston kìmbo diaqeirist . H morf  enìc tètoiou mhnÔmatoc se
XML faÐnetai parak�tw.

<?xml version="1.0"?>

<message>

<Type>InfoMessage</Type>

<PeeerInfo>...</PeerInfo>

</message>

ParathroÔme ìti to m numa apoteleÐtai apì ta ex c pedÐa:

• Type: To pedÐo autì dhl¸nei ton tÔpo tou mhnÔmatoc kai up�rqei se ìla ta eÐdh
mhnum�twn. Sth sugkekrimènh perÐptwsh èqei tim  InfoMessage.

• PeeerInfo: To pedÐo autì perièqei se morf  alfarijmhtikoÔ tic plhroforÐec tou kìm-
bou, dhlad  to ìnom� tou, ton arijmì tautopoÐhshc tou ID kai to ìnoma thc b�shc
sthn opoÐa apojhkeÔei tic RDF perigrafèc.

MhnÔmata topologÐac

Ta mhnÔmata aut� stèlnontai apì ton kìmbo diaqeirist  stouc upìloipouc kìmbouc gia
touc enhmer¸sei gia thn topologÐa tou diktÔou dhlad  gia to poioi kìmboi eÐnai geitonikoÐ
touc. 'Otan o kìmboc diaqeirist c l�bei m numa plhroforÐac apì k�poion neoeiserqìmeno
kìmbo, tìte tou stèlnei m numa topologÐac. H morf  enìc tètoiou mhnÔmatoc se XML
faÐnetai parak�tw.

<?xml version="1.0"?>

<message>

<Type>TopologyMessage</Type>

<Neighboors>...</Neighboors>

</message>
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ParathroÔme ìti to m numa apoteleÐtai apì ta ex c pedÐa:

• Type: To pedÐo autì dhl¸nei ton tÔpo tou mhnÔmatoc kai up�rqei se ìla ta eÐdh
mhnum�twn. Sth sugkekrimènh perÐptwsh èqei tim  TopologyMessage.

• Neighboors: To pedÐo autì perièqei se morf  alfarijmhtikoÔ ta IDs ìlwn twn kìmbwn
pou apoteloÔn geÐtonèc tou.

MhnÔmata erwt sewn

Ta mhnÔmata erwt sewn qrhsimopoioÔntai gia thn apostol  erwt sewn apì ton èna
kìmbo ston �llo. O kìmboc o opoÐoc diatup¸nei thn er¸thsh th stèlnei stouc geÐtonèc tou
kai autoÐ stouc dikoÔc touc geÐtonec kai ètsi h er¸thsh diadÐdetai mèqri na episkefjeÐ to
mègisto arijmì kìmbwn pou èqei orÐsei o qr sthc. H morf  enìc mhnÔmatoc er¸thshc se
XML faÐnetai paarak�tw.

<?xml version="1.0"?>

<message>

<Type>QueryMessage</Type>

<Query>...</Query>

<TransmitterID>...</TransmitterID>

<TransmitterName>...</TransmitterName>

<MaxHops>...</MaxHops>

<Hop>...</Hop>

<Transform>...</Transform>

</message>

ParathroÔme ìti to m numa apoteleÐtai apì ta ex c pedÐa:

• Type: To pedÐo autì dhl¸nei ton tÔpo tou mhnÔmatoc kai èqei tim  QueryMessage.

• TransmitterID: To pedÐo autì perièqei to ID tou arqikoÔ kìmbou pou diatÔpwse thn
er¸thsh.

• TransmitterName: To pedÐo autì perièqei to ìnoma tou arqikoÔ kìmbou pou diatÔpwse
thn er¸thsh.

• MaxHops: To pedÐo autì perièqei to mègisto arijmì kìmbwn pou mporeÐ na episkefjeÐ
h er¸thsh kai èqei oristeÐ apì to qr sth prin thn apostol  thc er¸thshc.

• Hop: To pedÐo autì perièqei ton arijmì twn kìmbwn pou èqei episkefjeÐ h er¸thsh
mèqri t¸ra.

• Transform: To pedÐo autì perièqei to epÐpedo metasqhmatismoÔ pou èqei orÐsei o
qr sthc gia thn apostol  thc er¸thshc. 'Eqei tim  ”Level 0” ìtan h er¸thsh den èqei
epÐtreyh metasqhmatismoÔ kai ”Level 1” ìtan èqei.
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MhnÔmata arqeÐwn

Ta mhnÔmata arqeÐwn qrhsimopoioÔntai gia thn apostol  arqeÐwn metaxÔ twn kìmbwn.
Ta arqeÐa aut� mporeÐ na eÐnai arqeÐa pou perièqoun thn ap�nthsh miac er¸thshc pou
stèlnei ènac kìmboc ston arqikì kìmbo pou èkane thn er¸thsh. MporeÐ epÐshc na eÐnai
arqeÐa pou perièqoun thn RDF perigraf  tou kajolikoÔ sq matoc. Aut� ta arqeÐa ta
stèlnei o kìmboc diaqeirist c se k�je neoeiserqìmeno kìmbo. H morf  enìc mhnÔmatoc
arqeÐou se XML faÐnetai paarak�tw.

<?xml version="1.0"?>

<message>

<Type>FileMessage</Type>

<TransmitterID>...</TransmitterID>

<TransmitterName>...</TransmitterName>

<RDFfile>...</RDFfile>

</message>

ParathroÔme ìti to m numa apoteleÐtai apì ta ex c pedÐa:

• Type: To pedÐo autì dhl¸nei ton tÔpo tou mhnÔmatoc kai èqei tim  FileMessage.

• TransmitterID: To pedÐo autì perièqei to ID tou kìmbou apostolèa.

• TransmitterName: To pedÐo autì perièqei to ìnoma tou kìmbou apostolèa.

• RDFfile: To pedÐo autì perièqei to arqeÐo pou apostèletai se stream apì bytes.

5.2 Platfìrmec kai programmatistik� ergaleÐa

5.2.1 Gl¸ssa ProgrammatismoÔ

To sÔsthma ulopoi jhke qrhsimopoi¸ntac th gl¸ssa programmatismoÔ Java. H Java
epilèqjhke giatÐ to sÔsthma RDFSculpt pou qrhsimopoi jhke wc sÔsthma gia th dhmiourgÐa
sq matoc  tan ulopoihmèno se Java ìpwc epÐshc kai h platfìrma dhmiourgÐac tou diktÔou
omìtimwn kìmbwn kai oi biblioj kec diaqeÐrishc RDF.

Gia thn an�ptuxh tou k¸dika se Java qrhsimopoi jhke to perib�llon an�ptuxhc Eclipse.

5.2.2 Leitourgikì sÔsthma

To sÔsthma anaptÔqjhke se leitourgikì sÔsthma Suse Linux. H epilog  aut  basÐsthke
kurÐwc sto ìti oi biblioj kec pou qrhsimopoi jhkan gia th diaqeÐrish twn RDF sqhm�twn
kai dedomènwn èqoun ulopoihjeÐ gia na leitourgoÔn mìno se perib�llon Linux.
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5.2.3 Platfìrma ulopoÐhshc diktÔou omìtimwn kìmbwn

Gia thn ulopoÐhsh tou diktÔou omìtimwn kìmbwn, qrhsimopoi jhke h platfìrma Jxta
[6]. To Jxta eÐnai èna sÔnolo anoikt¸n, genikeumènwn prwtokìllwn omìtimwn kìmbwn,
pou epitrèpei se ìlec tic diktuakèc suskeuèc na epikoinwnoÔn kai na sunerg�zontai san
omìtimoi kìmboi. Ta prwtìkolla aut� eÐnai anex�rthta thc gl¸ssac programmatismoÔ, thc
platfìrmac an�ptuxhc kaj¸c kai twn prwtokìllwn metafor�c.

Skopìc thc an�ptuxhc twn parap�nw prwtokìllwn eÐnai h protupopoÐhsh tou trìpou
me ton opoÐo oi kìmboi:

• AnakalÔptoun o ènac ton �llo.

• Autoorgan¸nontai se om�dec kìmbwn (peergroups)

• DiafhmÐzoun kai anakalÔptoun tic uphresÐec tou diktÔou.

• EpikoinwnoÔn metaxÔ touc.

• ParakoloujoÔn o ènac th leitourgÐa tou �llou.

Sq ma 5.5: Arqitektonik  tou Jxta

H arqitektonik  tou JXTA h opoÐa faÐnetai sto Sq ma 5.5 eÐnai organwmènh se trÐa
epÐpeda. To kat¸tero epÐpedo pou onom�zetai pur nac tou Jxta (Jxta Core), perilamb�nei
ta domik� stoiqeÐa pou qrei�zontai oi basikoÐ mhqanismoÐ twn efarmog¸n omìtimwn kìmb-
wn, ìpwc h dhmiourgÐa kìmbwn kai om�dwn kìmbwn (Peer Groups), o mhqanismìc epikoin-
wnÐac (PeerPipes) h anaz thsh kai o èlegqoc �llwn kìmbwn (Peer Monitoring) kai oi
basikoÐ mhqanismoÐ asf�leiac (Security). To epìmeno epÐpedo eÐnai to epÐpedo twn uphre-
si¸n (Jxta Services). Se autì to epÐpedo perilamb�nontai uphresÐec pou mporeÐ na mhn
eÐnai entel¸c aparaÐthtec gia th leitourgÐa enìc sust matoc omìtimwn kìmbwn, eÐnai ìmwc
epijumhtèc. ParadeÐgmata tètoiwn uphresi¸n eÐnai uphresÐec deiktodìthshc (indexing), a-
naz thshc (searching) kai antallag c arqeÐwn (file shearing). To teleutaÐo epÐpedo eÐnai to
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epÐpedo twn efarmog¸n (Jxta Applications). Se autì to epÐpedo perilamb�nontai efarmogèc
ìpwc antallag  mhnum�twn (instant messaging), antallag  arqeÐwn (file sharing) k.a.

To dÐktuo tou Jxta apoteleÐtai apì èna sÔnolo diasundeìmenwn kìmbwn (peers). Oi
kìmboi autoorgan¸nontai se om�dec kìmbwn (peer groups), pou parèqoun to Ðdio sÔnolo
uphresi¸n.

Oi kìmboi diafhmÐzoun tic uphresÐec pou prosfèroun me XML documents pou onom�-
zontai diafhmÐseic (advertisements). Oi diafhmÐseic dÐnoun th dunatìthta stouc �llouc
kìmbouc tou diktÔou na m�joun pwc na sundejoÔn kai na allhlepidr�soun me tic uphresÐec
tou kìmbou.

Sto Jxta qrhsimopoioÔntai tèssera eÐdh kìmbwn. Oi aploÐ sunoriakoÐ kìmboi minimal
edge peers oi opoÐoi mporoÔn apl� na stèlnoun kai na lamb�noun mhnÔmata. Oi pl reic
sunoriakoÐ kìmboi full featured edge peers oi opoÐoi stèlnoun kai lamb�noun mhnÔmata,
all� mporoÔn epÐshc kai na apojhkeÔoun tic diafhmÐseic. Oi Rendezvous kìmboi oi opoÐoi
diaforopoioÔntai apì touc upìloipouc sto ìti prowjoÔn stouc kìmbouc thc om�dac sthn
opoÐa an koun, ait seic anak�luyhc uphresi¸n discovery requests. 'Otan ènac nèoc kìmboc
eisèrqetai sth om�da kìmbwn, sundèetai me ènan Rendezvous kìmbo kai majaÐnei tic uphresÐec
twn �llwn kìmbwn thc om�dac. Tèloc up�rqoun kai oi Relay kìmboi oi opoÐoi diathroÔn
plhroforÐec dromolìghshc kai dromologoÔn ta mhnÔmata stouc upìloipou kìmbouc.

Oi kìmboi tou Jxta qrhsimopoioÔn swlhn¸seic (pipes) gia thn antallag  mhnum�twn
metaxÔ touc. Oi swlhn¸seic apoteloÔn ènan asÔgqrono mhqanismì metafor�c mhnum�twn.
Ta mhnÔmata eÐnai apl� XML documents ta opoÐa perièqoun plhroforÐec dromolìghshc
kai pistopoÐhshc kaj¸c kai to m numa autì kajautì pou jèloun na antall�xoun oi kìmboi
metaxÔ touc. H epikoinwnÐa twn kìmbwn, basÐzetai epÐshc sto mhqanismì onomatodosÐac,
ìpou k�je kìmboc qarakthrÐzetai apì èna monadikì arijmì tautopoÐhshc Peer ID.

5.2.4 ErgaleÐa diaqeÐrishc RDF

Wc uposÔsthma diepaf c thc b�shc RDF qrhsimopoi jhke to sÔsthma RDFSuite [2], to
opoÐo parèqei ta kat�llhla ergaleÐa gia thn apoj keush RDF sqhm�twn kai dedomènwn,
kaj¸c kai gia thn apotÐmhsh erwt sewn p�nw s' aut�.

To RDFSuite apoteleÐtai apì trÐa epimèrouc uposust mata:

• 'Ena suntaktikì analut  gia RDF perigrafèc (Validating RDF Parser) o opoÐoc
analÔei tic RDF perigrafèc kai exet�zei an eÐnai suntaktik� orjèc sÔmfwna me th
shmasiologÐa tou montèlou RDF.

• Mia eidik  sqesiak  b�sh gia thn apoj keush RDF sqhm�twn kai dedomènwn (RDF
Schema Specific DataBase). H b�sh aut  eÐnai PostgreSQL.

• 'Ena metafrast  gia th gl¸ssa RQL (RQL intepreter) o opoÐoc arqik� analÔei sun-
taktik� tic erwt seic kai sth sunèqeia tic apotim� me b�sh tic RDF perigrafèc pou
up�rqoun sth b�sh. Epeid  ìmwc h b�sh eÐnai sqesiak  gia na apotim sei tic erwt seic
tic metatrèpei pr¸ta se erwt seic SQL3.
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5.3 Perigraf  kl�sewn

Sthn enìthta aut  dÐnetai mia sÔntomh perigraf  twn kl�sewn, twn pedÐwn kai twn
mejìdwn pou tic apartÐzoun.

5.3.1 public class FirstUi

H kl�sh aut  kataskeu�zei thn ojình eisagwg c tou qr sth sto sÔsthma.

PedÐa

• private GridBagLayout blayout

To layout gia ìla ta Panel.

• private GridBagConstraints con

Ta constraints gia to layout.

• private Icon arrowR

EikonÐdio gia to koumpÐ Next.

• private FileOutputStream outputFile

ArqeÐo sto opoÐo gr�fontai ta onìmata twn b�sewn pou eis�gei o qr sthc.

• private PrintStream out

Stream gia tÔpwma sto arqeÐo exìdou.

• JFrame entryframe

To frame thc ojìnhc aut c.

Mèjodoi

• public FirstUi()

O kataskeuast c thc kl�shc o opoÐoc kaleÐ thn createEntryFrame().

• private void createEntryFrame()

Mèjodoc pou kataskeu�zei to enframe.

• private void addComponent(Component component, Container container, int

row, int column, int width, int height)

Mèjodoc pou topojeteÐ to component p�nw ston container thn epijumht  jèsh.

5.3.2 public class ui

H kl�sh aut  kataskeu�zei thn arqik  ojình tou sust matoc.

PedÐa
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• private String dbName

To ìnoma thc sqesiak c b�shc tou kìmbou.

• private String globalSchema

To kajolikì sq ma.

• private GridBagLayout blayout

To layout gia ìla ta Panel.

• private GridBagConstraints con

Ta constraints gia to layout.

• private JTextArea trace

H TextArea sthn opoÐa tup¸nontai ta mhnÔmata twn kìmbwn.

Mèjodoi

• public ui()

Kataskeuast c thc kl�shc ston opoÐo gÐnetai h arqikopoÐhsh tou kìmbou.

• private void createFrame()

Mèjodoc h opoÐa dhmiourgeÐ thn arqik  ojình.

5.3.3 public class ui1

H kl�sh aut  kataskeu�zei ìlec tic diaproswpeÐec tou sust matoc ektìc apì thn arqik .

PedÐa

• private GridBagLayout blayout

To layout gia ìla ta Panel.

• private GridBagConstraints con

Ta constraints gia to layout.

• private Icon arrowR

EikonÐdio gia aristerì bel�ki.

• private Icon arrowL

EikonÐdio gia dexÐ bel�ki.

• private Icon saveIcon

EikonÐdio gia s¸simo sth b�sh.

• private Icon upArrow

EikonÐdio gia ep�nw bel�ki.
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• private String selectedTable

Epilegmènoc pÐnakac thc sqesiak c b�shc.

• private String query

String pou perièqei to SQL er¸thma.

• private String select

To Select pedÐo tou SQL erwt matoc.

• private String where

To Where pedÐo tou SQL erwt matoc.

• private String peerDBName

To ìnoma thc RDF b�shc tou kìmbou.

• private String schemaSelected

Epilegmèno sq ma gia eisagwg  dedomènwn.

• private String querySchema

To sq ma me b�sh to opoÐo dhmiourgeÐtai h er¸thsh.

• private String maxhops

O mègistoc arijmìc kìmbwn gia ap�nthsh thc er¸thshc.

• private String transform

H epilog  gia to epÐpedo metasqhmatismoÔ miac er¸thshc.

• private String dataDb

H sqesiak  b�sh tou kìmbou.

• private Connect c

H metablht  sÔndeshc me th b�sh.

• private PeerFunctions pf

Stigmiìtupo thc kl�shc PeerFunctions.

• private RQLQuery rquery

Stigmiìtupo thc kl�shc RQLQuery.

• private QueryFunctions qf

Stigmiìtupo thc kl�shc QueryFunctions.

• private PrintStream out

To arqeÐo pou perièqei ta onìmata twn b�sewn.

• private ResultSet rs

To apotèlesma tou SQL erwt matoc.
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• private Vector columnVector

Di�nusma me ta pedÐa pou summeteÐqan sto er¸thma SQL.

• private Vector tablesVector

Di�nusma pou perièqei touc pÐnakec thc sqesiak c b�shc.

• private Vector columnsSelected

Ta epilegmèna pedÐa.

• private Vector selectedTables

Oi epilegmènoi pÐnakec.

• private Vector rdfsClasses

Oi kl�seic tou RDF sq matoc.

• private Vector mappingVector

To di�nusma me tic antistoiqÐseic.

• private Vector literalVector

To di�nusma me ta kuriolektik�.

• private Vector peerVector

To di�nusma pou perièqei ta onìmata kai ta IDs twn kìmbwn pou ap�nthsan.

• private Vector peerNames

To di�nusma pou perièqei ta onìmata twn kìmbwn pou ap�nthsan.

• private Vector classVector

Di�nusma me tic kl�seic tou sq matoc.

• private Vector propertyVector

Di�nusma me tic idiìthtec tou sq matoc.

• private Vector pathVector

Di�nusma me to monop�ti pou dhmiourgeÐ o qr sthc ìtan kataskeu�zei mia er¸thsh.

Mèjodoi

• public ui1(RQLQuery rquery,PeerFunctions pf)

Kataskeuast c pou arqikopoieÐ ta pedÐa me tic timèc twn paramètrwn.

• public void createSelectSchemaFrame()

Mèjodoc pou kataskeu�zei thn ojình gia thn epilog  sq matoc.

• private void createSqlQueryFrame()

Mèjodoc pou kataskeu�zei thn ojình gia thn kataskeu  tou SQL erwt matoc.

• private void createMappingFrame()

Mèjodoc pou kataskeu�zei thn ojình gia th dhmiourgÐa twn antistoiqÐsewn.
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• public void createSelectSchemaFrame2()

Mèjodoc pou kataskeu�zei thn ojình gia thn epilog  sq matoc.

• public void createQueryFrame()

Mèjodoc pou kataskeu�zei thn ojình gia thn kataskeu  tou RQL erwt matoc.

• private String printPathVector(Vector v)

Mèjodoc pou qrhsimeÔei sthn prohgoÔmenh gia thn emf�nish tou monopatioÔ pou
dhmiourgeÐ o qr sthc p�nw sto gr�fo.

• public void createSettingsFrame()

Mèjodoc pou kataskeu�zei thn ojình gia thn eisagwg  twn paramètrwn thc er¸thshc.

• private void addComponent(Component component, Container container, int

row, int column, int width, int height)

Mèjodoc pou topojeteÐ to component p�nw ston container thn epijumht  jèsh.

5.3.4 public class InsertData

H kl�sh aut  ulopoieÐ ton algìrijmo eisagwg c dedomènwn.

PedÐa

• private FileOutputStream outputFile

To arqeÐo sto opoÐo ja grafteÐ to RDF/XML.

• private PrintStream out

Stream gia tÔpwma sto arqeÐo exìdou.

• private String rdfsname

To ìnoma tou arqeÐou pou perièqei to RDF sq ma tou kìmbou.

• private String rdfname

To ìnoma tou arqeÐou RDF/XML.

• private Vector mapping

To di�nusma pou perièqei tic antistoiqÐseic qarakthristik¸n-kuriolektik¸n kl�sewn.

• private ResultSet rs

To ResultSet pou par�qjhke apì to SQL query.

• private QueryFunctions d

Stigmiìtupo thc kl�shc QueryFunctions.

Mèjodoi
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• public InsertData(Vector mapping,String rdfsname,String rdfname,

ResultSet rs,QueryFunctions d)

Kataskeuast c pou arqikopoieÐ ta pedÐa me tic timèc twn paramètrwn.

• public Vector groupByClass(Vector m)

Mèjodoc pou omadopoieÐ an� kl�sh to di�nusma m.

• public void writeToFile()

Mèjodoc pou kataskeu�zei to arqeÐo RDF/XML.

• String getMappingClass(Vector m)

Mèjodoc pou epistrèfei èna sugkekrimèno stoiqeÐo tou m.

• Vector getProperties(String mclass)

Mèjodoc pou brÐskei tic perissìtero eidikèc idiìthtec pou efarmìzontai se mia kl�sh.

5.3.5 public class StoreDataToDB

H kl�sh aut  apojhkeÔei to arqeÐo RDF/XML pou perièqei ta dedomèna sthn RDF b�sh.

PedÐa

• private SpecReprDBStorage storage

AntikeÐmeno thc kl�shc SpecReprDBStorage tou RSSDB API.

• private String dbname

To ìnoma thc b�shc.

• private String filename

To ìnoma tou RDF/XML arqeÐou.

Mèjodoi

• public StoreDataToDB(String dbname, String filename)

Kataskeuast c gia gia arqikopoÐhsh thc b�shc.

• public void store()

Mèjodoc pou apojhkeÔei to arqeÐo.

5.3.6 public class QueryProcessing

H kl�sh aut  perièqei tic mejìdouc pou aforoÔn thn epexergasÐa erwt sewn.

PedÐa

• private RQLQuery rquery

AntikeÐmeno thc kl�shc RQLQuery tou RDFSculpt h opoÐa k�nei thc aparaÐthtec
arqikopoi seic kai parèqei mia mèjodo pou apotim� to RQL er¸thma.
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• private Vector queryClasses

Di�nusma me tic kl�seic pou summetèqoun sto path expression tou erwt matoc.

• private Vector queryLiterals

Di�nusma me ta kuriolektik� pou summetèqoun sto path expression tou erwt matoc.

• private Vector queryProperties

Di�nusma me tic idiìthtec pou summetèqoun sto path expression tou erwt matoc.

• private Vector queryFragments

Di�nusma pou perièqei ta tm mata apì ta opoÐa apoteleÐtai to path expression tou
erwt matoc, sth morf  [[Kl�sh1,[Kuriolektikì1,Kuriolektikì2..],[Idiìthta],[Kl�sh2
,[]], ...].

• private Vector rdfsClass

Di�nusma pou perièqei tic kl�seic tou RDF sq matoc tou kìmbou.

• private String globalSchema

To kajolikì sq ma.

• private String peerSchema

To sq ma tou kìmbou.

• private QueryFunctions qf

AntikeÐmeno thc kl�shc QueryFunctions

Mèjodoi

• public QueryProcessing (RQLQuery rq)

Kataskeuast c pou arqikopoieÐ ta pedÐa me tic timèc twn paramètrwn.

• public boolean checkSatisfiability(String query)

Mèjodoc pou elègqei thn ikanopoihsimìthta thc er¸thshc.

• public String transform(String query,int level)

Sun�rthsh pou metatrèpei thn mh ikanopoi simh er¸thsh se ikanopoi simh.

• public String constructQuery(Vector fragmentsVector)

Sun�rthsh pou metatrèpei to er¸thma se RQL er¸thsh.

5.3.7 public class PeerFunctions

H kl�sh aut  k�nei tic arqikopoi seic thc platfìrmac Jxta pou qrei�zontai kai ulopoieÐ
tic sunart seic gia thn epikoinwnÐa tou kìmbou me touc upìloipouc kìmbouc tou diktÔou kai
th diaqeÐrish twn mhnum�twn pou dèqetai apì autoÔc.

PedÐa
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• private static PeerGroup netpg

H genik  om�da kìmbwn NetPeerGroup tou Jxta sthn opoÐa an koun ìloi oi kìmboi.

• private static PeerGroup rdfNet

H om�da kìmbwn tou dikoÔ mac sust matoc.

• private static DiscoveryService disco

H uphresÐa anaz thshc kìmbwn tou Jxta.

• private static PipeService pipes

H uphresÐa swlhn¸sewn tou Jxta.

• private static RendezVousService rdv

H uphresÐa kìmbou RendezVous tou Jxta

• private static PipeAdvertisement myAdv

H diaf mish thc swl nwshc me thn opoÐa o kìmboc dèqetai mhnÔmata apì touc up-
ìloipouc kìmbouc.

• private static InputPipe myPipe

H swl nwsh me thn opoÐa o kìmboc dèqetai mhnÔmata apì touc upìloipouc kìmbouc.

• private Vector neighboors

Di�nusma pou perièqei ta IDs twn geitonik¸n kìmbwn tou kìmbou.

• private static Vector peersReplied

Di�nusma pou perièqei ta onìmata kai ta IDs twn kìmbwn pou apantoÔn se mia er¸thsh
tou sugkekrimènou kìmbou.

• private JTextArea trace

To JTextArea gia thn ektÔpwsh twn mhnum�twn pou lamb�nei kai stèlnei o kìmboc.

• private static Vector rdfPeerAdvs

Di�nusma me tic diafhmÐseic twn kìmbwn tou sust matoc.

• static String groupURL

To URL pou tautopoieÐ thn om�da kìmbwn tou sust matoc.

• private String myIdentity

String me to ID autoÔ tou kìmbou.

• private static String dbName To ìnoma thc RDF b�shc.

• private static RQLQuery rquery AntikeÐmeno thc kl�shc RQLQuery tou RDFS-
culpt h opoÐa k�nei thc aparaÐthtec arqikopoi seic kai parèqei mia mèjodo pou apotim�
to RQL er¸thma.
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• private static String peerSchema

To ìnoma tou sq matoc tou kìmbou.

Mèjodoi

• public PeerFunctions(String dbNam, JTextArea trace)

Kataskeuast c pou arqikopoieÐ ta pedÐa me tic timèc twn paramètrwn kai kaleÐ th
mèjodo startJxta gia na energopoihjeÐ o kìmboc.

• private void startJxta()

H mèjodoc tou Jxta h opoÐa energopoieÐ ton kìmbo kai kaleÐ tic mejìdouc joinRdfNet
kai run.

• public void joinRdfNet()

Mèjodoc me thn opoÐa o kìmboc anakalÔptei thn om�da kìmbwn tou sust matoc
RDFNet kai gÐnetai mèloc thc.

• public void run()

Mèjodoc me thn opoÐa o kìmboc dhmiourgeÐ th swl nwsh gia na dèqetai mhnÔmata kai
th diafhmÐzei stouc �llouc kìmbouc gia na epikoinwnoÔn mazÐ tou.

• public void discoverRdfPeer(String peername)

Mèjodoc me thn opoÐa o kìmboc anakalÔptei ènan �llo kìmbo pou brÐsketai sthn Ðdia
om�da me autìn me b�sh to ID tou.

• public OutputPipe connectToRdfPeer(String peername)

Mèjodoc h opoÐa dhmiourgeÐ swl nwsh exìdou h opoÐa sundèetai me th swl nwsh
eisìdou enìc sugkekerimènou kìmbou. Sthn ousÐa sundèei touc dÔo kìmbouc gia na
steÐlei o ènac m numa ston �llo.

• public void pipeMsgEvent(PipeMsgEvent ev)

Mèjodoc h opoÐa dèqetai asÔgqona kai diaqeirÐzetai ta mhnÔmata apì touc �llouc
kìmbouc.

• public void sendMsg(String messageString,String type,String peername)

Mèjodoc gia thn kataskeu  kai apostol  mhnÔmatoc me tic plhroforÐec kìmbou ston
kìmbo diaqeirist .

• public void sendFile(File file,String receiver,String transmitterName,

String transmitterID)

Mèjodoc gia thn kataskeu  kai apostol  mhnÔmatoc arqeÐou.

• public void sendQuery(String query,String transmitterID,String

transmitterName,String receiver,String maxhops,String hop,String

transform)

Mèjodoc gia thn kataskeu  kai apostol  mhnÔmatoc er¸thshc.
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• public PeerGroupID mkGroupID()

Mèjodoc pou dhmiourgeÐ thn om�da kìmbwn.

• public String getName()

Mèjodoc pou epistrèfei to ìnoma tou sugkekrimènou kìmbou.

• public String getID()

Mèjodoc pou epistrèfei to ID tou sugkekrimènou kìmbou.

• public Vector getNeighboors()

Mèjodoc pou epistrèfei touc geÐtonec tou sugkekrimènou kìmbou.

• public Vector getPeersReplied()

Mèjodoc pou epistrèfei touc kìmbouc pou ap�nthsan se èna er¸thma.

• public void clearPeerVector()

Mèjodoc pou adei�zei to di�nusma twn kìmbwn pou ap�nthsan se mia er¸thsh.

5.3.8 public class QueryResult

H kl�sh aut  metatrèpei to apotèlesma miac RQL er¸thshc se di�nusma gia na eÐnai
eÔkola epexerg�simo.

PedÐa
H kl�sh aut  den èqei pedÐa.

Mèjodoi

• public QueryResult()

O kataskeuast c thc kl�shc.

• public Vector getResult()

H mèjodoc aut  k�nei parse to apotèlesma miac RQL er¸thshc to opoÐo eÐnai se morf 
RDF/XML kai to metatrèpei se di�nusma.

5.3.9 public class ReplyResult

H kl�sh aut  metatrèpei se di�nusma thn ap�nthsh pou dèqetai o kìmboc apì k�poion
�llo kìmbo, se mia er¸thsh pou eÐqe steÐlei.

PedÐa
H kl�sh aut  den èqei pedÐa.

Mèjodoi
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• public ReplyResult()

O kataskeuast c thc kl�shc.

• getResult(String filename)

H mèjodoc aut  k�nei parse thn ap�nthsh h opoÐa eÐnai se morf  RDF/XML kai th
metatrèpei se di�nusma.

5.3.10 public class SPeerFunctions

H kl�sh aut  k�nei tic arqikopoi seic thc platfìrmac Jxta pou qrei�zontai kai ulopoieÐ
tic sunart seic gia thn epikoinwnÐa tou kìmbou diaqeirist  me touc upìloipouc kìmbouc tou
diktÔou kai th diaqeÐrish twn mhnum�twn pou dèqetai apì autoÔc.

PedÐa

• private static PeerGroup netpg

H genik  om�da kìmbwn NetPeerGroup tou Jxta sthn opoÐa an koun ìloi oi kìmboi.

• private static PeerGroup rdfNet

H om�da kìmbwn tou dikoÔ mac sust matoc.

• private static DiscoveryService disco

H uphresÐa anaz thshc kìmbwn tou Jxta.

• private static PipeService pipes

H uphresÐa swlhn¸sewn tou Jxta.

• private static RendezVousService rdv

H uphresÐa kìmbou RendezVous tou Jxta

• private static PipeAdvertisement myAdv

H diaf mish thc swl nwshc me thn opoÐa o kìmboc dèqetai mhnÔmata apì touc up-
ìloipouc kìmbouc.

• private static InputPipe myPipe

H swl nwsh me thn opoÐa o kìmboc dèqetai mhnÔmata apì touc upìloipouc kìmbouc.

• private static Vector rdfPeerAdvs

Di�nusma me tic diafhmÐseic twn kìmbwn tou sust matoc.

• static String groupURL

To URL pou tautopoieÐ thn om�da kìmbwn tou sust matoc.

• private String myIdentity

String me to ID autoÔ tou kìmbou.

Mèjodoi
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• public SPeerFunctions()

Kataskeuast c pou dhmiourgeÐ th sÔndesh me th b�sh tou kìmbou diaqeirist .

• public void joinRdfNet()

Mèjodoc me thn opoÐa o kìmboc anakalÔptei thn om�da kìmbwn tou sust matoc
RDFNet kai gÐnetai mèloc thc.

• public void setPeerPipe()

Mèjodoc me thn opoÐa o kìmboc dhmiourgeÐ th swl nwsh gia na dèqetai mhnÔmata kai
th diafhmÐzei stouc �llouc kìmbouc gia na epikoinwnoÔn mazÐ tou.

• public void discoverRdfPeer(String peername)

Mèjodoc me thn opoÐa o kìmboc anakalÔptei ènan �llo kìmbo pou brÐsketai sthn Ðdia
om�da me autìn me b�sh to ID tou.

• public OutputPipe connectToRdfPeer(String peername)

Mèjodoc h opoÐa dhmiourgeÐ swl nwsh exìdou h opoÐa sundèetai me th swl nwsh
eisìdou enìc sugkekerimènou kìmbou. Sthn ousÐa sundèei touc dÔo kìmbouc gia na
steÐlei o ènac m numa ston �llo.

• public void public void receiveMsg()

Mèjodoc h opoÐa dèqetai asÔgqona kai diaqeirÐzetai ta mhnÔmata apì touc �llouc
kìmbouc.

• public void sendMsg(String messageString,String type,String peername)

Mèjodoc gia thn kataskeu  kai apostol  mhnÔmatoc me thn topologÐa tou diktÔou.

• public void sendFile(File file,String receiver,String transmitterName,

String transmitterID)

Mèjodoc gia thn kataskeu  kai apostol  mhnÔmatoc arqeÐou.

• public PeerGroupID mkGroupID()

Mèjodoc pou dhmiourgeÐ thn om�da kìmbwn.

• public String getName()

Mèjodoc pou epistrèfei to ìnoma tou sugkekrimènou kìmbou.

• public String getID()

Mèjodoc pou epistrèfei to ID tou sugkekrimènou kìmbou.

5.3.11 public class SuperPeer

H kl�sh aut  qrhsimopoieÐtai gia thn energopoÐhsh tou kìmbou diaqeirist .

PedÐa
H kl�sh aut  den èqei pedÐa.
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Mèjodoi

• private void startJxta()

H mèjodoc tou Jxta h opoÐa energopoieÐ ton kìmbo kai kaleÐ tic mejìdouc joinRdfNet
kai setPeerPipe.

5.3.12 public class Connect

Kl�sh h opoÐa qrhsimopoieÐtai gia sÔndesh me th b�sh kai ektèlesh SQL erwthm�twn.

PedÐa

• private Connection conn

H sÔndesh me th b�sh.

• private ResultSet rs

To apotèlesma thc er¸thshc.

Mèjodoi

• public Connect(String dbName)

Kataskeuast c pou ulopoieÐ tic aparaÐthtec arqikopoi seic gia th sÔndesh me th
b�sh.

• ResultSet execute(String query)

Mèjodoc h opoÐa apotim� thn er¸thsh kai epistrèfei to apotèlesm� thc.



Kef�laio 6

'Elegqoc

Sto kef�laio autì gÐnetai o èlegqoc kal c leitourgÐac tou suts matoc.

6.1 MejodologÐa Elègqou

O èlegqoc tou sust matoc autoÔ pragmatopoi jhke me th qr sh enìc senarÐou lei-
tourgÐac. SÔmfwna me to sen�rio autì jewroÔme ìti sto sÔsthma up�rqoun treic kìmboi
(peer1,peer2,peer3). JewroÔme epÐshc ìti oi kìmboi peer2 kai peer3 èqoun  dh sq ma kai
dedomèna. To sq ma tou peer2 faÐnetai sto Sq ma 6.1 kai to sq ma tou kìmbou peer3
faÐnetai sto Sq ma 6.2.

Artist
 Artifact
 String

creates
 title


Painting


paints


String


String


firstname


lastname


Painter


Cubist


Sq ma 6.1: Sq ma kìmbou 2

EpÐshc h topologÐa tou sust matoc èqei wc ex c: o peer2 eÐnai geÐtonac tou peer1 kai
o peer3 geÐtonac tou peer2.

Arqik� loipìn ja dhmiourg soume sq ma gia ton kìmbo peer1 kai sth sunèqeia ja
eis�goume se autì dedomèna exet�zontac ètsi thn kal  leitourgÐa tou uposust matoc
dhmiourgÐac sq matoc kai tou uposust matoc eisagwg c dedomènwn. Sth sunèqeia apì
ton kìmbo autì stèlnoume erwt seic stouc upìloipouc gia ton èlegqo tou uposust matoc
ap�nthshc erwt sewn kai epikoinwnÐac kìmbwn.
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Artist
 Artifact
 String

creates
 title


Sculpture


sculpts


String


String


firstname


lastname


Sculptor


Sq ma 6.2: Sq ma kìmbou 3

6.2 Analutik  parousÐash elègqou

Sthn enìthta aut  parousi�zoume analutik� ton èlegqo tou sust matoc sÔmfwna me
to sen�rio pou perigr�fhke sthn prohgoÔmenh enìthta.

'Otan xekin�ei na leitourgeÐ o kìmboc peer1 arqik� emfanÐzetai h ojình pou faÐnetai
sto Sq ma 6.3. H ojình aut  eÐnai h ojình eisagwg c sto sÔsthma sthn opoÐa o qr sthc
eis�gei to ìnoma thc b�shc sthn opoÐa eÐnai apojhkeumèna ta dedomèna tou kaj¸c kai to
ìnoma thc b�shc sthn opoÐa ja apojhkeÔei ta RDF dedomèna.

Mìlic o qr sthc pat sei to koumpÐ Next tìte eis�getai sto sÔsthma kai tou emfanÐzetai
h ojình pou faÐnetai sto Sq ma 6.4. Sthn ojình aut  blèpoume to menoÔ to opoÐo apoteleÐ-
tai apì tic epilogèc File, View kai Search, kaj¸c kai mia konsìla sthn opoÐa faÐnetai o
kat�logoc twn mhnum�twn pou lamb�nei kai stèlnei o kìmboc. 'Otan o kìmboc eisèrqetai
sto sÔsthma stèlnei m numa ston kìmbo diaqeirist  kai autìc tou stèlnei m numa arqeÐou
me to kajolikì sq ma. Aut  h epikoinwnÐa faÐnetai sthn konsìla tou kìmbou.

Sq ma 6.3: Ojình eisagwg c sto sÔsthma

6.2.1 DhmiourgÐa Sq matoc

Gia na dhmiourg soume èna sq ma phgaÐnoume apì to menoÔ sto File kai met� sto Create
New Schema, ìpwc faÐnetai sto Sq ma 6.5.

Sth sunèqeia emfanÐzetai h ojình pou faÐnetai sto Sq ma 6.6 h opoÐa mac lèei na
epilèxoume ta sq mata ta opoÐa ja qrhsimopoi soume gia na k�noume thn pr�xh. Epeid 
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Sq ma 6.4: Arqik  ojình

arqik� o kìmboc èqei mìno to kajolikì sq ma, anagkastik� epilègei autì kai k�nei thn
pr�xh thc epilog c.

'Otan pat soume Next emfanÐzetai h ojình pou faÐnetai sto Sq ma 6.7, me thn opoÐa
dhl¸noume to ìnoma tou nèou sq matoc.

'Otan pat soume OK h epìmenh ojình pou emfanÐzetai eÐnai gia na epilèxoume poiec kl�-
seic kai poia kuriolektik� jèloume na èqei to sq ma. H ojình aut  faÐnetai sto Sq ma 6.8.
Sth dexi� lÐsta faÐnontai oi kl�seic pou èqoume epilèxei. AfoÔ ta epilèxoume pat�me Save
gia to s¸simo tou sq matoc wc arqeÐo RDF/XML kai SaveToDB gia to s¸simo sth b�sh.
'Etsi oloklhr¸netai h diadikasÐa dhmiourgÐac sq matoc.

Ta sq mata ta opoÐa dhmiourgoÔme, èqoume th dunatìthta na ta doÔme mèsw thc epilog c
View tou menoÔ. An pat soume View kai met� View the RDFS Graphs sth sunèqeia
epilègoume apì thn ojình pou faÐnetai sto Sq ma 6.9 to sq ma tou opoÐou jèloume na
doÔme to gr�fo. Sth sunèqeia pat�me View kai to apotèlesma faÐnetai sto Sq ma 6.10.
An pat soume View the RDFS files, blèpoume to sq ma se morf  RDF/XML ìpwc faÐnetai
sto Sq ma 6.11.

6.2.2 Eisagwg  dedomènwn sto sq ma

Gia na eis�goume dedomèna sto sq ma, sto menoÔ thc arqik c ojìnhc pat�me File kai
met� SchemaInstantiation ìpwc faÐnetai sto Sq ma 6.12.

Arqik� emfanÐzetai h ojình pou faÐnetai sto Sq ma 6.13 me thn opoÐa o qr sthc epilègei
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Sq ma 6.5: DhmiourgÐa Sq matoc - Pr¸th ojình

Sq ma 6.6: DhmiourgÐa Sq matoc - Epilog  sqhm�twn gia thn pr�xh

Sq ma 6.7: DhmiourgÐa Sq matoc - Epilog  onìmatoc sq matoc
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Sq ma 6.8: DhmiourgÐa Sq matoc - Epilog  kl�sewn sq matoc

Sq ma 6.9: Episkìpish sq matoc - Epilog  sq matoc

Sq ma 6.10: Episkìpish sq matoc - Gr�foc
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Sq ma 6.11: Episkìpish sq matoc - RDF/XML

Sq ma 6.12: Eisagwg  dedomènwn-Arqik  ojình

to sq ma k�tw apì to opoÐo epijumeÐ na apojhkeÔsei ta dedomèna.

'Otan o qr sthc pat sei Next tìte emfanÐzetai h ojình pou faÐnetai sto Sq ma 6.14.
Mèsw thc ojìnhc aut c o qr sthc diatup¸nei èna SQL er¸thma gia thn an�kthsh mèrouc
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Sq ma 6.13: Eisagwg  dedomènwn-Ojình epilog c sq matoc

twn dedomènwn tou, ta opoÐa ja apojhkeÔsei sth sunèqeia k�tw apì to RDF sq ma pou èqei
epilèxei. Sto Select-From Field epilègei touc pÐnakec pou jèlei na summetèqoun sto er¸thma
kai gia k�je pÐnaka epilègei ta pedÐa sta opoÐa jèlei na gÐnei h probol . Sth sugkekrimènh
perÐptwsh èqoume epilèxei ìla ta pedÐa tou table1. 'Otan pat soume Add, emfanÐzontai sto
Where Field ta pedÐa pou èqoume epilèxei apì k�je pÐnaka. Autì faÐnetai sto Sq ma 6.15.
EpÐshc sto Constructed Query emfanÐzetai to er¸thma ètsi ìpwc èqei dhmiourghjeÐ mèqri
stigm c. Sto Where Field kataskeu�zoume an jèloume touc periorismoÔc tou erwt matoc.
Sto sugkekrimèno er¸thma den èqoume b�lei pedÐo Where. 'Otan pat�me Execute apotim�tai
to er¸thma. Me to Clear sb netai to er¸thma pou èqoume dhmiourg sei kai mporoÔme na
xekin soume apì thn arq .

Sq ma 6.14: Eisagwg  dedomènwn-Ojình kataskeu c SQL erwt matoc

'Otan pat soume Next h epìmenh ojình pou emfanÐzetai eÐnai aut  pou faÐnetai sto
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Sq ma 6.15: Eisagwg  dedomènwn-Ojình kataskeu c SQL erwt matoc

Sq ma 6.16. H ojình aut  bohj�ei to qr sth na kataskeu�sei antistoiqÐseic an�mesa sta
pedÐa pou p ran mèroc sto SQL er¸thma kai sta kuriolektik� twn kl�sewn tou sq matoc.
Arister� faÐnontai ta pedÐa kai dexi� oi kl�seic me ta kuriolektik� touc. AfoÔ epilèxoume
pedÐo kai kuriolektikì kl�shc, pat�me Create Mapping kai tìte emfanÐzetai h antistoÐqish
pou mìlic k�name sto Constructed Mappings ìpwc faÐnetai sto Sq ma 6.17. SuneqÐzontac
na k�noume antistoiqÐseic èqoume to apotèlesma pou faÐnetai sto Sq ma 6.18. Me to
koumpÐ Delete mporoÔme na sb soume ìpoia antistoÐqish jèloume kai me to koumpÐ Clear na
sb soume ìlec tic antistoiqÐseic kai na xanarqÐsoume apì thn arq . 'Otan pat soume to
koumpÐ SaveDataToDB ta dedomèna s¸zontai sthn RDF b�sh, me b�sh tic antistoiqÐseic pou
k�name kai to sÔsthma mac enhmer¸nei ìti ta dedomèna s¸jhkan me epituqÐa ìpwc faÐnetai
sto Sq ma 6.19.

6.2.3 Erwt seic anaz thshc dedomènwn

H kataskeu  kai apostol  erwt sewn anaz thshc dedomènwn, gÐnetai mèsw thc epilog c
Search tou menoÔ. Arqik� pat�me thn epilog  Settings gia na orÐsoume tic paramètrouc thc
er¸thshc. H ojình pou antistoiqeÐ se aut  thn epilog  faÐnetai sto Sq ma 6.20. To
Maximum Number of Hops eÐnai o mègistoc arijmìc kìmbwn stouc opoÐouc jèloume na p�ei
h er¸thsh. Arqik� epilègoume 4. To Level of Query Transformation eÐnai to epÐpedo tou
metasqhmatismoÔ thc er¸thshc. An jèloume h er¸thsh na apanthjeÐ wc èqei epilègoume
Level 0 en¸ an jèloume na metasqhmatÐzetai ìpou eÐnai aparaÐthto, epilègoume Level 1. Ed¸
epilègoume arqik� Level 0 kai pat�me Apply gia na apojhkeutoÔn oi epilogèc.
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Sq ma 6.16: Eisagwg  dedomènwn - Ojình antistoiqÐsewn 1

Sq ma 6.17: Eisagwg  dedomènwn - Ojình antistoiqÐsewn 2

Sth sunèqeia epilègoume New query apì to menoÔ Search kai emfanÐzetai h ojình pou
faÐnetai sto Sq ma 6.21. Me thn ojình aut  epilègoume to sq ma me b�sh to opoÐo jèloume
na kataskeu�soume tic erwt seic. AfoÔ epilèxoume to sq ma, pat�me Next kai emfanÐzetai
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Sq ma 6.18: Eisagwg  dedomènwn - Ojình antistoiqÐsewn 3

Sq ma 6.19: Eisagwg  dedomènwn-Ojình epibebaÐwshc

Sq ma 6.20: Ojình Paramètrwn er¸thshc

h ojình kataskeu c er¸thshc pou faÐnetai sto Sq ma 6.22. Me th bo jeia thc ojìnhc
aut c kataskeu�zoume èna er¸thma epilègontac monop�ti p�nw ston RDF gr�fo. Apì k�je
kl�sh tou monopatioÔ epilègoume ta kuriolektik� sta opoÐa jèloume na gÐnei h probol .
Sthn ojình pou faÐnetai sto Sq ma 6.23 èqoume epilèxei kl�sh kai met� Select Literals gia
na emfanistoÔn ta kuriolektik�. 'Otan pat soume Add arqÐzei na emfanÐzetai apì p�nw to
monop�ti pou kataskeu�zoume ìpwc faÐnetai sto Sq ma 6.24.
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Sq ma 6.21: Erwt seic anaz thshc − Ojình Epilog c sq matoc

Sq ma 6.22: Erwt seic anaz thshc − Ojình Kataskeu c er¸thshc 1

Gia na suneqÐsoume na kataskeu�zoume to monop�ti pat�me Continue kai epilègoume
idiìthta, ìpwc faÐnetai sto Sq ma 6.24. Sth sunèqeia pat¸ntac p�li Continue xanaepilè-
goume kl�sh kai ètsi kataskeu�zoume to er¸thma pou jèloume. KoumpÐ me to bèloc mac
dÐnei th dunatìthta na phgaÐnoume èna b ma pÐsw sto monop�ti pou èqoume kataskeu�-
sei. foÔ kataskeu�soume thn er¸thsh pat�me OK. H antÐstoiqh ojình faÐnetai sto Sq -
ma 6.25. Sthn ojình aut  faÐnetai kai to er¸thma pou èqei kataskeuasteÐ sth sugkekrimènh
perÐptwsh.

T¸ra èqoume th dunatìthta eÐte na steÐloume to er¸thma stouc geitonikoÔc kìmbouc
(Send Query) eÐte na arqÐsoume thn kataskeu  tou erwt matoc xan� apì thn arq  (S-
tart Again). An pat soume Send Query, to er¸thma stèlnetai stouc geitonikoÔc kìmbouc
kai perimènoume tic apant seic touc. Sto plaÐsio Peers Replied emfanÐzontai oi kìmboi oi
opoÐoi apantoÔn. Oi apant seic pou paÐrnoume gia th sugkekrimènh er¸thsh faÐnontai sto
Sq ma 6.26.
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Sq ma 6.23: Erwt seic anaz thshc − Ojình Kataskeu c er¸thshc 2

Sq ma 6.24: Erwt seic anaz thshc − Ojình Kataskeu c er¸thshc 3

'Opwc faÐnetai, sth sugkekrimènh er¸thsh apant�ei mìno o peer2. Autì ofeÐletai sto
gegonìc ìti gia ton peer3 h er¸thsh den eÐnai ikanopoi simh, ìpwc faÐnetai kai apì to sq ma
tou (Sq ma 6.2, en¸ tautìqrona sta Settings èqoume epilèxei di�dosh thc er¸thshc qwrÐc
epÐtreyh metasqhmatismoÔ (Query Propagation without transformation). An epilèxoume
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Sq ma 6.25: Erwt seic anaz thshc − Ojình Kataskeu c er¸thshc 4

Sq ma 6.26: Erwt seic anaz thshc − Ojình apotelesm�twn er¸thshc 1

ton peer2 kai met� pat soume View mporoÔme na doÔme thn ap�nths  tou se morf  pÐnaka
ìpwc faÐnetai sto Sq ma 6.27.

An all�xoume ta Settings kai epilèxoume Query Propagation with Transformation tìte
gia thn Ðdia er¸thsh to apotèlesma pou paÐrnoume eÐnai autì pou faÐnetai sto Sq ma 6.28.
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Sq ma 6.27: Erwt seic anaz thshc − Ap�nthsh kìmbou

Sq ma 6.28: Erwt seic anaz thshc − Ojình apotelesm�twn er¸thshc 2

Tèloc axioshmeÐwto eÐnai ìti an sta Settings epilèxoume Query Propagation with Trans-
formation all� b�loume Maximum Number of Hops Ðso me èna tìte ja p�roume kai p�li
thn ap�nthsh pou faÐnetai sto Sq ma 6.26.



Kef�laio 7

EpÐlogoc

7.1 Sumper�smata

Ta sust mata omìtimwn kìmbwn, prokeimènou na uposthrÐzoun pio ekfrastikèc lei-
tourgÐec anapar�stashc kai anaz thshc dedomènwn, exelÐqjhkan sta sust mata omìtimwn
kìmbwn ta opoÐa basÐzontai stic teqnologÐec tou ShmasiologikoÔ IstoÔ gia thn anapar�s-
tash twn dedomènwn mèsw sqhm�twn pou ta perigr�foun (Schema-based peer-to-peer sys-
tems).

Sta sust mata aut� k�je kìmboc qrhsimopoieÐ èna sq ma gia thn anapar�stash twn
dedomènwn tou. 'Omwc se èna sÔsthma omìtimwn kìmbwn, k�je kìmboc èqei diaforetikèc
apait seic anapar�stashc dedomènwn. Epomènwc prèpei na up�rqei euelixÐa sthn epilog 
sq matoc. Ta sust mata pou èqoun protajeÐ mèqri t¸ra kai parèqoun aut  thn euelixÐa,
gia na eÐnai dunat  h anaz thsh plhroforÐac, apaitoÔn thn Ôparxh kanìnwn antistoÐqishc
metaxÔ twn sqhm�twn me b�sh touc opoÐouc na metasqhmatÐzontai oi erwt seic. 'Omwc den
uposthrÐzetai akìma autìmath dhmiourgÐa kai dunamik  ananèwsh twn kanìnwn, pou eÐnai
aparaÐthta gia ta sust mata omìtimwn kìmbwn.

H suneisfor� thc paroÔsac diplwmatik c ergasÐac èqei dÔo skèlh. To pr¸to afor�
th dhmiourgÐa enìc pl rouc sust matoc omìtimwn kìmbwn basismèno se sq mata RDF to
opoÐo parèqei: (a) thn upodom  gia thn epikoinwnÐa twn kìmbwn,(b) mhqanismì dhmiourgÐac
sq matoc, (g) mhqanismì enswm�twshc sqesiak¸n dedomènwn sto sq ma me th qr sh an-
tistoiqÐsewn pou dhmiourgeÐ o qr sthc me th bo jeia eidik c diaproswpeÐac, (d) euèlikth
diaproswpeÐa qr sth gia th diatÔpwsh erwthm�twn kai (e) mhqanismì ap�nthshc kai epex-
ergasÐac erwt sewn.

To deÔtero skèloc afor� to gegonìc ìti to sugkekrimèno sÔsthma prosfèrei mia sqetik 
euelixÐa wc proc thn epilog  tou sq matoc apì ton k�je kìmbo, en¸ tautìqrona dÐnei
th dunatìthta metasqhmatismoÔ erwt sewn qwrÐc th qr sh kanìnwn antistoÐqishc. Sug-
kekrimèna, ta sq mata twn kìmbwn apoteloÔn uposÔnola−ìyeic(views) enìc basikoÔ sq -
matoc pou onom�zetai kajolikì sq ma. Ekmetalleuìmenoi loipìn to gegonìc ìti ta sq mata
aut� eÐnai sumbat� metaxÔ touc, èqoume th dunatìthta elègqou thc ikanopoihsimìthtac miac
er¸thshc kai metatrop c thc ìpou qrei�zetai, qrhsimopoi¸ntac tìso to sq ma tou kìmbou
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ìso kai to kajolikì sq ma.
Sumperasmatik� to sÔsthma pou anaptÔqjhke sta plaÐsia aut c thc diplwmatik c eÐnai

èna pl rec sÔsthma omìtimwn kìmbwn basismèno se sq mata, to opoÐo kajist� dunat  thn
anaz thsh thc plhroforÐac me èna diaforetikì trìpo ap' ìti ta proôp�rqonta sust mata.

7.2 Mellontikèc Epekt�seic

To sÔsthma pou anaptÔqjhke sta plaÐsia aut c thc diplwmatik c ergasÐac ja mpo-
roÔse na beltiwjeÐ kai na epektajeÐ peraitèrw, toul�qiston wc proc treic kateujÔnseic.
Sugkekrimèna, anafèrontai ta akìlouja:

• Enswm�twsh diadikasÐac epilog c sq matoc me b�sh to opoÐo o kìmboc ja summetèqei
sto sÔsthma. 'Etsi ìpwc èqei sqediasteÐ to sÔsthma, k�je kìmboc èqei th dunatìthta
na dhmiourg sei poll� sq mata kai na apojhkeÔsei dedomèna se perissìtera apì èna.
Wc sq ma tou kìmbou (me b�sh to opoÐo apant�ei tic erwt seic), jewreÐtai to teleutaÐo
sto opoÐo apoj keuse dedomèna. H dunatìthta epilog c ja tou pareÐqe perissìterh
euelixÐa.

• Dunatìthta antistoÐqishc dedomènwn ta opoÐa na mhn eÐnai apojhkeumèna se b�sh
dedomènwn all� se arqeÐa. H apodèsmeush apì th b�sh dedomènwn ja èkane to
sÔsthma pio eÔkolo sthn egkat�stash kai th qr sh.

• Axiolìghsh tou sust matoc wc proc th sumperifor� tou an summetèqei se autì meg�-
loc arijmìc kìmbwn (scalability testing) kai an qrhsimopoihjeÐ èna polÔ meg�lo kajo-
likì sq ma. H axiolìghsh aut  afor� thn taqÔthta me thn opoÐa ènac kìmboc paÐrnei
apant seic se mia er¸thsh kaj¸c kai thn poiìthta twn apant sewn.
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