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e Semantic Web [747] hus soently gained twmendous messentiom due (o 84 gwat | | fow promiding »
framework that alows data 1o be shared and reused across appd prise, and ¥y boundanes
for vanous Be resaaies an the Web ame mwpresented in Resource Description Framework (RO
{5658 the 1 resaunes oo the Web, and searched usng the query Linguage for RDF, called

SPARQL |99) shat has been proposed by the Workl Wide Wb Comsortium { WIC) and has recently achiewed the recommen-
danon staten. Essentially, RDF data 12 collection of statementy, called trples, of the form (0 p, o) wheve sis called rabpect. p s
called perdicae, and o b5 called obyecr. and each triple states the relasion between 2 subject and an object. Such a collecton of
triples can be wewed 25 a directed gragh. i which nodes repeesent subyects and cbjects and edges sepresent pred icates con-
necnng from subgect nodes o obgect nodes. To query RDF dara SPARQL allows the spearficanon of onple and graph patmerns
0 be matched over RDI graphs,

Explosive growth of RDF data on the Web d rives the need for novel database systems, called ROV stove 1 that can efficiendy
store and query hrge RDF datasets. Mo exsting RDF stared induding jena 163 62, Sesame (9], Sstare (2728 KAON (541
RStar [35] Opentink Virtuoso | 22 DUDS [38 | RD¥Suite [3.52 ), DSOWL [37), PASKA [50) RDFPuov | 12], and RD Fieoker |48 |
we a redaional dxabae managemene Jystem (RDEMS) & 2 backesd 1o manage RUF daa. The maia advantage of the
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i deal wath this situatea

wanon of 3 PARQL query sdution, Second, we define an interpre-
wd repevamuitmns fmally, we define cur mlahonal dgete s baind
ppeg-bawed semantx s

ry solition) Lot 4 tuple r VD — T80 (wuLs) be & totl Bacnon,
nd varables of 2 SPARCE query, Lo a UKL or 2 literdl s mapgped 0o
of st I (WL ) whese SULL denotes an wndefined or unbound
ery solution is a set & of tuples r oc simply 2 refation K The schema
h tuple r ¢ K i defioed; sbosing the notation, we desote 2 ruple
& an loflaite wr of Al possibie colations, sach of which reprewnts 4

(ofamen | Followsag the previous example. consader the same graph
the RDF graph (see A 2) & repwesensed as follows:
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We show that ¢ can be demved from exasting relitosal operators.
Theorem 4.6 Relatona qperator 1 can be derivoad Fom cadting relationad aperators as fallows

0, ematd, e} against taphe (B, emad jshngyolm afu) v is the result
and (Ma,web w) ganst wples (8. cemoil magofrngoedy) and
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