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TELQUEL: ??a e??t?µat??? ???ssa ??a t? SIS


G?????? ??d?a?????


ÌåôáðôõXéáêç åñãáóéá


 ?µ?µa ?p?st?µ?? ?p?????st??


?a?ep?st?µ?? ???t??


????????


Ôï SIS (Semantic Index System) ìðïñå? ?a ?a?a?t???ste? ?? Ýíá ïíôïêåíôñéêü óýóôçìá äéá÷åßñéóçò âÜóåùí äåäïìÝíùí ðïõ óôçñßæåôáé óôç ãëþóóá ðáñÜóôáóçò ãíþóåùí TELOS. Ç ãëþóóá TELOS ÷ñçóéìïðïéåßôáé ãéá ôïí ïñéóìü ôïõ ó÷Þìáôïò (DDL) êáé ôç äéá÷åßñéóç ôùí áíôéêåéìÝíùí (DML) ôçò âÜóçò êáé óôçñßæåôáé óå ôñåéò ìç÷áíéóìï?? afa??es??: ôçò ôáîéíüìçóçò (classification), ôçò áðüäïóçò ãíùñßóìáôïò (attribution) êáé ôçò ãåíßêåõóçò-åîåéäßêåõóçò (specialization). �Áí êáé óôï SIS õðÜñ÷åé ôñüðïò íá õðïâÜëåé êÜðïéïò åñùôÞóåéò ìÝóù ôïõ QI (Query Interface) äåí õðÜñ÷åé ìéá õøçëïý åðéðÝäïõ åñùôçìáôéêÞ ãëþóóá. Ôï êåíü áõôü öéëïäïîåß íá áíáðëçñþóåé ç TELQUEL. Áí êáé äåí åßíáé éäéáßôåñá ðëïýóéá ãëþóóá, ðáñáìÝíåé áñêåôÜ åêöñáóôéêÞ êáé åõÝëéêôç áöïý õðïóôçñßæåé �ôüóï üëá ôá ó÷åóéáêÜ ÷áñáêôçñéóôéêÜ ?s? êáé áñêåôÝò ëåéôïõñãßåò ìåôáâáôéêÞò êëåéóôüôçôáò.


Ç õëïðïßçóç ôçò TELQUEL âáóßæåôáé óôç ìåôáôñïðÞ ìéáò åñþôçóçò TELQUEL óå ìéá áêïëïõèßá êëÞóåùí QI. Ãéá íá åßíáé åöéêôÞ ç õëïðïßçóç ôçò ãëþóóáò ìå áõôü ôïí ôñüðï áíáãêáóôÞêáìå íá ÷ùñßóïõìå ôç äéáäéêáóßá ôçò ìåôÜöñáóçò óå 2 öÜóåéò.


Óôçí ðñþôç öÜóç t?? µet?f?as?? ìåôáôñÝðåôáé ç åñþôçóç óå ìéá éóïäýíáìÞ ôçò óôç ëïãéêÞ ãëþóóá Datalog. Óôç äåýôåñç öÜóç åðéôåëåßôáé ï ìåôáó÷çìáôéóìüò áðü Datalog óå QI.


Ç åñãáóßá åðéêåíôñþíåôáé ðåñéóóüôåñï: 


Óôç ðñïóðÜèåéá ãéá ôçí åðÝêôáóç ôïõ QI þóôå íá õðïóôçñßæåé ó÷Ýóåéò êáé óôéò äõóêïëßåò ðïõ õðÜñ÷ïõí óôçí õðïóôÞñéîç ó÷Ýóåùí áðü Ýíá óýóôçìá ðïõ õðïóôçñßæåé óýíïëá êáé 


Ôç ìåôáôñïðÞ ìéáò åñþôçóçò áðü ìéá äçëùôéêÞ ãëþóóá üðùò åßíáé ç Datalog, óå ìéá äéáäéêáóôéêÞ üðùò åßíáé ôï QI, êáôÜ ôç äåýôåñç öÜóç. 


ÐáñïõóéÜæïõìå áêüìç ôç óýíôáîç êáé ôç óçìáóéïëïãßá ôçò ãëþóóáò áëëÜ êáé ôïí ôñüðï ìå ôïí ïðïßï åðéôåëåßôáé ç ðñþôç öÜóç ôçò ìåôÜöñáóçò.


?p?pt??: 	????? ???sta?t?p?????, ?a????t??


	?µ?µa ?p?st?µ?? ?p?????st??, ?a?ep?st?µ?? ???t??


?p?ß??p??sa:	??astas?a ??a??t?, ??teta?µ??? ??e???t??a


	??st?t??t? ?????f??????,


	?d??µa ?e???????a? ?a? ??e??a?
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ABSTRACT


SIS (Semantic Index SYSTEM)  can be viewed as an Object Oriented Database Management System (OODBMS) that is based on the knowledge representation language TELOS. TELOS is used both for schema declaration (DDL) and data manipulation (DML) and is based on three abstraction mechanisms: classification, attribution and specialization. 


Although there is a way to submit queries in SIS through QI (Query Interface), the lack of a high level query language is more than obvious. TELQUEL remedies this situation. TELQUEL is a query language with an SQL-like syntax. Though it is not very rich, it remains expressive and flexible supporting not only relational algebra operations but also transitive closure operations.


The implementation of TELQUEL is based on the transformation of a query in a sequence of QI calls. To achieve this goal we had to break down the compilation into two phases. In the first phase we transform the query to a DATALOG program. On second phase �we transform the DATALOG program to a sequence of QI calls.


In our work special emphasis is given to:


The extension of QI so that it can support not only sets, but also �relations, and


the translation of a query expressed in the declarative language DATALOG to a sequence of QI calls.


We also present the syntax and semantics of the language, as well as �the way the first phase is performed. 
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?ef??a?? 1


??S?GOG?


1.?a ??t??e?t???? µ??t??a


? a????? ???s?? ß?se?? ded?µ???? ??a t? d?a?e???s? µe????? p?s?t?t?? p????f???a? e??a? p???? st?? µ??e? µa? ded?µ???. ? te?????, ß?ßa?a, s??p?? ap????e?s?? µ?a? p????f???a? e??a? ? e??es? ?a? a???t?s? t?? ?p?te a?t? ????e? s??p?µ?. ????e?µ???? ? a???t?s? e??? ep???µ?t?? s?????? p????f????? µ?sa ap? ??a p??? µe?a??te?? s????? ?a e??a? ef??t? ?a p??pe? ta ded?µ??a ?a e??a? ???a??µ??a µe t?? ?a??te?? d??at? t??p?. ?p?s?? ?a p??pe? ?a ?p?????? e????sta e??a?e?a p?? ?a ep?t??p??? t?? a???t?s? e??? s?????t??? µ????? tµ?µat?? t?? s?????? t?? ap????e?µ???? p????f???a? µe ß?s? ta e??st?te ???t???a t?? ep?????? µa?.


1.1 ?a ?a?a?t???st??? t?? ??t??e?t????? µ??t????


?s?? af??? t? p??t? ??t?µa t?? ??????s?? t?? ded?µ???? ????? p??ta?e? d??f???? t??p??-µ??t??a ??a a?t? t? s??p?. ?eta?? a?t?? t?? ‘µ??t????  ded?µ????’, ?p?? ???µ????ta? ß??s???ta? t? ?e?a?????, t? d??t??t?, t? s?es?a?? ?a? t? ??t??e?t????. ???a t?? ?t? e??a? t? p?? s???????, t? ??t??e?t???? µ??t??? ?e??e?ta? ?a? sa? t? p?? ?s???? ?a? e?????t? ap? ?sa ????? pa???s?aste? µ???? s?µe?a.


?? ??t??e?t???? µ??t??? a?t?e? t? d??aµ? t?? ap? t?? ??a??t?t? t?? ?a d?a?e????eta? a?t??e?µe?a. G?a ?a e?asfa???e? t?? ap?d?t??? d?a?e???s? t?? a?t??e?µ????, t? µ??t??? ???s?µ?p??e? ??a s????? ap? µ??a??sµ??? [?as97], [Kim]:


Ôçí ap?d?s? ta?t?t?ta? (OID) se ???e a?t??e?µe??. S?????? ? ta?t?t?ta e??a? ??a? a???µ?? ? ?a? a?a?????st??? p?? ?a?a?t????e? t? a?t??e?µe?? se s??s? µe ??a ta ?p????pa p?? ?p?????? st?? ß?s?.


??? ??????s? ôùí a?t??e?µ???? µe s?µas???????? ?µ???t?ta se s????a p?? ???µ????ta? ???se?? ?a? p?? sta pe??ss?te?a s?st?µata e??a? µe t?? se??? t??? ?a? a?t?? a?t??e?µe?a. ?a a?t??e?µe?a p?? apa?t????? t?? ???s? ???µ????ta? pe??pt?se?? a?t??.


??? ?e?????s? t?? ???se?? µ?s? t?? s??s?? ???s? -?p????s? p?? d????e? ?t? ta a?t??e?µe?a p?? a?????? st?? ?p????s? a?????? ?a? st?? ???s?. ??t?? ? µ??a??sµ?? d??e? t? d??a??µa st?? pe??pt?se?? t?? ?p????s?? ?a ap??t??? a?t?µata ta ?a?a?t???st??? p?? ????? ?? pe??pt?se?? t?? ???s?? ?e ???a ????a ???????µ??? ta ?a?a?t???st??? t?? ?e????te??? ???s??.


???at?t?ta e?s?µ?t?s?? ??d??a ?a? ded?µ???? se ??a a?t??e?µe??. ?? ???t??e? p?? ?a???????? t? ?e?t?????a t?? a?t??e?µ???? ???µ????ta? µ???d?? ?a? ap?te???? a?ap?spast? ??µµ?t? t?? µa?? µe t?? p????f???a ??a t?? ?at?stas? t?? a?t??e?µ???? (ta ded?µ??a).


??µ??????a ðïëýðëïêùí ?a? s???et?? ?e???? a?t??e?µ????. ?? µ??t??? s?????? pa???e? µe?????? ßas????? t?p??? (literals) ?p?? p.?. a?e?a????, s?µß???se???? (strings) ?.?.p. ?a? µe?????? ?atas?e?ast?? (constructors) ?p?? ?? ‘set of <type>’, ‘array of <type>’ ?.a. p?? d????? t? d??at?t?ta ap? ap???ste?a a?t??e?µe?a ?a ?atas?e?????ta? s???et?te?a.


?? pa?ap??? µ??a??sµ?? d????? µe?a??te?? e?f?ast???t?ta st? ??t??e?t???? µ??t??? se s??s? µe t??? a?ta????st?? t?? ?a? ?????? t? s?es?a?? µ??t??? p?? e??a? ? ßas???? t?? a?t?pa???. 


?? ??t??e?t???? µ??t??? µp??e? ?a µ??te??p???se? pe??ss?te?e? ?atast?se?? t?? p?a?µat???? ??sµ?? ?a? ?????? µe µe?a??te?? e?????a ap? ?t? t? s?es?a?? µ??t???. ?p?p???? t? ??t??e?t???? µ??t??? p??sf??e? pe??ss?te?e? d??at?t?te? ??a epa?a???s?µ?p???s? t?? ??d??a ???? t?? µ??a??sµ?? ???????µ???t?ta? p?? d?a??te?.


F?s???, t? ??t??e?t???? µ??t??? de? d?a??te? µ??? p?e??e?t?µata ??a?t? t?? s?es?a???. ? ap??s?a ????? ap?de?t?? f??µa??sµ?? ?p?? ?s??e? ??a t? s?es?a?? µ??t??? [Codd] ?a??? ?a? ? a???µ??? p???p????t?ta t?? e??a? ta ßas??? µe???e?t?µata t??. ???µ?, ? ap??s?a f??µa??sµ?? ?a? ???eß?a? d?µ?????e? pa?ap??a p??ß??µata st?? ße?t?st?p???s? t?? e??t?se?? p??? t?? ß?s? [ODMG93].


1.2 ?? ??t??e?t????? e??t?µat???? ???sse?


?p?? p??a?af?????e ? ????? p?? ap????e???µe t?? p????f???a se ß?se?? ded?µ???? e??a? ??a ?a µp????µe a???te?a µe ???????, e????? ?a? asfa?? t??p? ?a µp????µe ?a a?a?t?s??µe  (e? ???e? ?a d?a?e???st??µe) tµ?µa a?t??, µe ß?s?, ???t???a t?? ep?????? µa?. ? ????? t?? e??t?µat???? ???ss?? (query languages) st?? a???t?s? p????f???a? e??a? ????a????. ?? ?a? ????? pa???s?aste? a??et?? p??t?se?? ? s??ta?? p?? ???s?µ?p??????e ap? t?? e??t?µat??? ???ssa SQL [SQL] ??a s?es?a?? s?st?µata e??a? a?t? p?? e??a? e???te?a ???st? ?a? pa??µ??a t?? ????et????e ?a? se p?????a ??t??e?t????? s?st?µ?t?? ?p?? st?? O2 [?as97], t?? CQL++ [Dar] ?a? t? Gemstone [?as97]. ?p?p???? pa??µ??a s??ta?? a??????e? ?a? ? e??t?µat??? ???ssa OQL [ODMG93] ? ?p??a ap?te?e? t? standard ??a ??t??e?t???? s?st?µata d?a?e???s?? ß?se?? ded?µ???? p?? p??te??eta? ap? t? ODMG. Te??e?ta? ???p?? ?????? a? ??? ep?ßeß??µ??? ? ???s? µ?a s??ta??? pa??µ??a? t?? SQL st?? e??t?µat??? ???ssa p?? pe?????f??µe s’ a?t? t?? e??as?a.


???a ?µ?? ap? t? s??ta?? ?? ??t??e?t????? e??t?µat???? ???sse? ?fe????? ?a e?µeta??e???ta? ?a? ta ?d?a?te?a ?a?a?t???st??? t?? ??t??e?t????? s?st?µ?t?? µ?sa sta ?p??a ?f?sta?ta?. ??a ???p?? ßas??? ??a??t?ta e??? ??t??e?t????? s?st?µat?? e??a? ?a µp??e? ?a d?as???e? s???ete? d?µ?? [?as97] ??a, ?a p??pe? ? ???ssa ?a ep?t??pe? ??t? t?t???. ???? t??t? ? ???ssa ?a p??pe? ?a ?p?st????e? t?? te?est? ‘.’ (p.?. john.address.street). ?? e?f??se?? p?? s??µat????ta? µe a?t? t?? t??p? ?????ta? e?f??se?? µ???pat??? (path expressions). ?????? e??a? t?t??e? e?f??se?? ?a µp????? ?a eµfa??st??? ?p??d?p?te eµfa?????ta? a?t??e?µe?a. 


??a ???? ?a?a?t???st??? p?? p??pe? ?a e?µeta??e?eta? ? ???ssa e??a? ? ?e?a???a t?? ???se??. ??? µ?a e??t?s? efa?µ??eta? p??? se µ?a ???s? ?a p??pe? a?t?µata ?a efa?µ??eta? ?a? st?? ?p????se?? t??. ? d??at?t?ta ?µ?? ?a pe?????st??µe st? d??e?sa ???s? de? ?a p??pe? ?a ap???e?eta?. ?p?p??s?eta µ?a ??t??e?t???? e??t?µat??? ???ssa ?a p??pe? ?a ?p?st????e? [?as97]:


S??d?se?? (joins). ?? s??d?se?? e??a? e???te?a ???st?? ???? t?? SQL. ?pe?d? ?p?????? e??t?se?? st?? ?p??e? e??a? apa?a?t?te? ap?te?e? p?e????t?µa ??a t?? ???ssa ?a t?? ?p?st????e?. 


ÁíáäñïìÞ. ?a ??t??e?t???? s?st?µata ????? pe??ss?te?? a????? ap? ta s?es?a?? ap? t?? ?p?st????? a?ad??µ???? e??t?se??. ?ed?µ???? ?t? ? SQL de? ?p?st????e? a?ad??µ? ? ep??tas? t?? ???ssa? e??a? a?a??a?a.


????? ?a s?µe???e? ?t? µe????? e??t?µat???? ???sse?, ?p?? ? SQL, ep?t??p??? t?? e??µ???s? t?? ß?s?? (updates) e?? ???e? ??? [?as97].


1.3 ?? SIS ?? ??t??e?t???? µ??t???


?? SIS (Semantic Index System) [Anal], [Const94], [Const95] ap?te?e? ??a ????????µ??? s?st?µa d?a?e???s?? ??t??e?t????? ß?se?? ded?µ????. Xa?a?t????eta? sa? “s?st?µa ap????e?s?? p????f???a? ?????? ep?d?se??” ?a? d?a??te? p??sa?µ???µe?? epaf? ???s?? (user interface). ???????eta? ??a t?? ?ata??af? ded?µ???? p?? ????? µe???? a?????s??t?s? µeta?? t???, e?e??ss??ta? st? ????? ?a? pa???s?????? µe???? p??????µ??f?a. ?? SIS pe???aµß??e? s?µa?t??? µ???? t?? ???ssa? pa??stas?? ???se?? Telos [Myl90], ap???e???ta? t?? d???se?? ??????? ?a????? [SISTELOS]. ? SIS-TELOS a?a?aµß??e? t? ???? t?? DDL ?s? ?a? t?? DML ??a t? s?st?µa. Sta a?t??e?µe?a t?? de? ?p?st????e? µe??d???. ?p???e? ?µ?? d?a???? (persistent) ap????e?s? t?? a?t??e?µ???? ?a? ?µad?p???s? a?t?? (clustering) ?at? t?? ap????e?s? t???. ?p???e? a??µ? p??t?????? ??a t?  d?e?a???? d?s??????? (transactions) ?a? µ??a??sµ?? caching. ????? ?p???e? µ?a efa?µ??? ?a? ??a API (QI-PQI) p?? ep?t??pe? t?? epe??t?s? t?? ß?s?? µe ???s? e??t?se?? s?et??? ?aµ???? ep?p?d??. Ta pe????????µe e? s??t?µ?a t?? Telos ??a ?a µp???s??µe st?? s????e?a ?a ?ata???s??µe ?a? t?? e??t?µat??? ???ssa p?? ?a pa???s??s??µe. ?????? pe????af? t?? µp??e? ?a ß?e?e? st? [Myl90].


St?? Telos ta ded?µ??a ???a?????ta? µ?s? t???? µ??a??sµ??: t?? µ??a??sµ?? ta????µ?s?? (IN), ap?d?s?? ?????sµat?? (attribute) ?a? ?e???e?s??-e?e?d??e?s?? (ISA). ?e?????f??µe t?? ?a???a ?e????st?:


1.3.1 ???a??sµ?? ta????µ?s??


?a a?t??e?µe?a st?? Telos, ?p?? ?a? se ???e ??t??e?t???? s?st?µa a?????? se ???se??. ?pe?d? st?? TELOS ?a? ?? ???se?? e??a? a?t??e?µe?a, a?????? ?a? a?t?? µe t?? se??? t??? se µeta???se?? ?.?.?, ? pa?ap??? ?at?stas? ?p?? ???e a?t??e?µe?? ap?te?e? pe??pt?s? µ?a? ???s?? ap?te?e? apa?t?s? t?? ???ssa?. ? ?e?a???a t?? ???se?? p?? d?µ?????e?ta? µe a?t? t?? t??p? ?e????e? ap? ta Tokens (a?t??e?µe?a p?? de? e??a? ???se??, de? ????? pe??pt?se??) s??e???e? µe t?? S_Class, a??????e? ? M1_Class ?a? ??a t?? pa???sa ???p???s? ft????µe µ???? t?? M4_Class. ???e ???s? ap? t?? pa?ap??? ?a?a?t????eta? ap? ??a a???a?? a???µ? p?? ???µ??eta? st??µ? ?a? a????e? ?at? ??a ???e f??? p?? a?eßa????µe st?? ?e?a???a. ???a ap? a?t?? t?? ???se?? ?p?????? ?a? ?? ???se?? s?st?µat?? Object, Attribute ?a? Individual p?? ???µ????ta? ?-???se?? ??at? ????? pe??pt?se?? t??? a?t??e?µe?a µe d?af??et???? st??µe?. St?? ???s? Object ß??s???ta? ??a ta a?t??e?µe?a t?? ß?s??. St?? ???s? Attribute ß??s???ta? ta a?t??e?µe?a p?? e??a? ?????sµata, d??????? d??ad? µ?a s??s? µeta?? 2 ????? a?t??e?µ????. St?? ???s? Individual ß??s???ta? ?sa a?t??e?µe?a de? e??a? pe??pt?se?? t?? ???s?? Attribute.


???a? d??at?? ??a a?t??e?µe?? ?a d????e? ?? pe??pt?s? se pa?ap??? ap? µ?a ???se?? a??e? ?a ????? ??e? t?? ?d?a st??µ?.


1.3.2 ?p?d?s? ?????sµat??


?a ?????sµata ???s?µ?p?????ta? ??a ?a d???s??? µ?a s??s? µeta?? 2 a?t??e?µe???. ?p? ta d?? a?t??e?µe?a e?e??? p?? ??e? t? ?????sµa ???µ??eta? afet???a t?? ?????sµat?? (from-value) e?? t? a?t??e?µe?? p?? p??sd?????eta? ap? t? ?????sµa ???µ??eta? t?µ? (to value). ?e?????sµ?? p?? ?p???e? e??a? t? ?????sµa ?? a?t??e?µe?? ?a µ?? ??e? st??µ? µ????te?? t?? afet???a? ?a? t?? t?µ?? t??. F?s??? af?? ?a? t? ?d?? t? ?????sµa e??a? a?t??e?µe?? ep?t??peta? ?a ??e? µe t? se??? t?? ???a ?????sµata.


1.3.3 Ge???e?s? - e?e?d??e?s? (ISA)


? µ??a??sµ?? a?t?? ???p??e? t?? ?????a t?? ???s??-?p????s?? ?p?? pe?????f??e pa?ap???. ?a?a?t???st??? ???p??e?ta? ? ???????µ???t?ta t?? ?????sµ?t?? e?? ep?t??peta? ?a? ? p???ap?? ???????µ???t?ta [Myl90].


1.4 Ç TELQUEL


?e ded?µ??? t?? ?pa??? t?? QI ??a t?? ?p?ß??? e??t?se?? se ß?se?? SIS ???a ?a? t? d?s???st?a t?? (??e? ‘???t??p?a’ pa??µ??a t?? ???ssa? µ??a???) e??a? apa?a?t?t? ? ???p???s? µ?a? e??t?µat???? ???ssa? ?????? ep?p?d?? ??a t? SIS. ? TELQUEL ???eta? ?a s?µp????se? a?t? t? ?e??. ?e s??ta?? p?? µ????e? st?? SQL ?a? d???t??? ?a?a?t??a, a? ?a? de? ??e? t?? e?f?ast??? ?s?? p?? ??e? t? QI, ?a p??t?µ??e? ap? t?? ap?? ???st?.


? ?d??µ??f?a p?? ðáñïõóéÜæåôáé st?? ???p???s? t?? ???ssa? p????pte? ap? t?? ep???µ?a µa? ?a e?µeta??e?t??µe t? ?d? ?p????? QI. ??? de p???????? s?µe?a ?p?? t? QI ad??ate? ?a s??µat?se? µ?a ?s?d??aµ? e??t?s? µe ??p??a p?? ?p?ß???eta? st?? TELQUEL ep??????µe ?a epe?te????µe t? QI ?at?????a ?ts? ?ste  ???e e??t?s? se TELQUEL ?a ??e? µ?a ?s?d??aµ? se QI. ?p?µ???? ? s??p?? t?? pa???sa? e??as?a? e??a? d?tt??: p??t?? ?a epe?te????µe ?at?????a t? QI ?a? de?te??? ?a ???p???s??µe ??a? parser p?? ?a µetat??pe? t?? e??t?se?? t?? TELQUEL se ?s?d??aµe? e??t?se?? se QI. 


?e ß?s? a?t? ôïí p??sa?at???sµ? ?ata?aßa????µe ?t? ? TELQUEL e??a? µ????? ??a? µetaf?ast?? (compiler), pa?? ??a? d?e?µ??e?t?? (interpreter). ? ‘???ssa µ??a???’ (QI) st?? ?p??a ?a µetaf?????ta? ?? e??t?se?? e??a? d?ad??ast??? (procedural) se a?t??es? µe t?? TELQUEL p?? e??a? d???t??? ???ssa (declarative). ? d?af??? a?t? st?? f???s?f?a t?? ‘???ss??’ d?µ?????e? d?s????e? st?? µet?f?as? ?a? µa? a????ase ?a t?? ????s??µe se d?? f?se??. ?p?p???? ?? pe?????sµ???? t?p?? ded?µ???? p?? ?p?st????e? t? QI ap?te???? µ?a pa?ap??? d?s????a. ?p’ t?? ???? µe??? ? ?d?a?te?? µ??f? t?? SIS ?a? e?d??? t?? TELOS ?p?? s?ed?? ?t?d?p?te ?p???e? st? ß?s? ?a?a?t????eta? ?? a?t??e?µe?? ep?t??pe? ?? ??a ßa?µ? t?? ?µ???µ??f? a?t?µet?p?s? t?? pe??e??µ???? t?? ß?s??.  ?ts? ? ???e??? t?p??  ?a?a?t????eta? µ??? d?s????a t?? µet?f?as?? ?a? de? ap?te?e? (pa??t? ?f?stata?) ???e??? ?a? st? ???ssa.


Se s?????s? µe t? ðñüôõðï ODMG (OQL), ? TELQUEL de? e??a? p?????. ?.?. t?? ?e?p??? d???se?? ?p?? ‘group by’ ?a? ‘having’, a????st???? s??a?t?se?? (aggregate functions) ?.a. ???a ta?ta pa?aµ??e? ?s???? ???ssa µe ??t??e?t???? ?a?a?t???st??? ?p?? ?? e?f??se?? µ???pat??? ta ?p??a pa???s???e? µe ‘s?es?a?? st??’ af?? ta ap?te??sµata µ?a? e??t?s?? e??a? p??ta s??se??. ?p?p??s?eta a? ?a? se s??s? µe t? QI ?? a?ad??µ???? ??a??t?te? e??a? pe?????sµ??e? e?a????????? ?a ep?t??p??? µe???? ???µa a?ad??µ???? e??t?se?? p?? ?a ?a???e? a??et?? a????e?.


?p?p???? ?? d??at?t?te? ??a s??d?asµ? e??t?se?? (???s?, t?µ?, d?af???) a??? ?a? f???asµ???? ?p?e??t?se?? p??s??te? st?? e?e????a t?? ?a? t?? f???e? s??ta?t??? a??µ? p?? ???t? st?? SQL.


Sta µe???e?t?µata t?? ???ssa? ß??s?eta? ? ad??aµ?a ?a ?atas?e??se? ?a?????????? t?p??? ap? ?d? ?p?????te? ?a? p??? pe??ss?te?? ?a e??µe??se? t?? ß?s? (updates). St?? ad??aµ?e? t?? e?t?sseta? ?a? ???e??? ?p?st?????? ??e?? (views) a??? ???? t?? pa???s?a? t?? ‘GAIN’ [GAIN] ? ad??aµ?a a?t? de? a?aµ??eta? ?a ???e? ?d?a?te?a a?s??t?.


Sta ep?µe?a ?ef??a?a ?a pe????????µe t?s? t?? ?d?a t?? ???ssa ?s? ?a? t?? t??p? p?? ???p??????e. Ta ?e????s??µe ap? t?? pe????af? t?? ???ssa?, ?a s??e??s??µe µe t?? ???p???s? t?? parser ?a? st? s????e?a ?a a?af????µe t?? epe?t?se?? p?? ????a? st? QÉ p???e?µ???? ?a e??a? p???e? ?a? ?a µp????? ?a µetaf?ast??? s’ a?t? ??e? ?? d???se?? t?? ???ssa?. ????????? ?a pe????????µe t?? ?a?’ a?t? µet?f?as? d??ad? t? back-end t?? parser ?a? ?a ????????s??µe µe s?µpe??sµata ?a? µe????t???? epe?t?se??.








?ef??a?? 2


?e????af? t?s ???ssas


2. ??sa??????


?? e??t?se?? (queries) st?? TELQUEL s??µat????ta? efa?µ????ta? t?? ßas???? s??????e???t???? p???e?? (???s?, t?µ?, d?af???) st?? ‘ßas??? µ??f?’ e??t?s??. ? ßas??? µ??f? e??t?s?? µ????e? st?? s??ta?? µe t?? t?p??? µ??f? µ?a? SQL e??t?s??, ??e? d??ad? t?? µ??f? ‘SELECT...FROM...WHERE...’. ?? ?µ???t?te? ?µ?? µe t?? SQL de? staµat??? ed?. ? TELQUEL pa???e? µ?a “s?es?a??” pa???s?as? e??? ??t??e?t????? µ??t???? ded?µ???? ?p?? e??a? t? SIS. ?a  ap?te??sµata t?? e??t?se?? e??a? s??se?? (relations) ?a? ?p?st??????ta? ?? ßas???? te?est?? t?? s?es?a??? ???eß?a?: ep????? (select), p??ß??? (project) ?a? ?a?tes?a?? ????µe?? (product).


???a ?µ?? ap? t?? ???st?? d??at?t?te? t?? s?es?a??? µ??t???? ? TELQUEL e?µeta??e?eta? ?a? ta ??t??e?t???? ?a?a?t???st??? t?? SIS. ?ts? ?? s?????e? p?? ‘f??t??????’ ta ded?µ??a µp????? ?a pe??????? path expressions, ?a ep??????? ded?µ??a µe ß?s? t?? ?p????se?? t??? (subclasses) ? t?? ?pe????se?? (superclasses) t??? ? a??µ? t?? µeta???se?? t??? ?a? t?? pe??pt?se?? t???. ?a path expressions d????? t?? d??at?t?ta ?a ???e? ep????? t?? ded?µ???? µe ???µ??a t? p??a ?????sµata ????? (ta ded?µ??a) ?/?a? p??e? e??a? ?? t?µ?? a?t?? t?? ?????sµ?t??. ?p?p???? d????? t?? d??at?t?ta ??a µetaßat???? (transitive) e??t?se?? af?? e??a? ef??t?, ??a pa??de??µa, ?a ??t?se? ?a?e?? ta ded?µ??a p?? ??t? ap? µ?a s???e???µ??? ?at?????a (d??. ???s? ?????sµ?t??) s??d???ta? se ??a ? pe??ss?te?a ß?µata µe ??a ???? ded?µ???.


St?? s????e?a ?a pe????????µe µe µe?a??te?? ?ept?µ??e?a t?? TELQUEL ?a? t? s?µas??????a t??. ? pe????af? µa? ßas??eta? st?? s?ed?as? t?? ???ssa? ?p?? d?deta? ap? t? [TEL]. ?? p??t??? ?a e?et?s??µe t?? ‘ßas??? µ??f?’ e??t?s?? SELECT....FROM....WHERE.... . Ta a?a??s??µe t? t? ???? ep?te?e? ???e tµ?µa µ?a? t?t??a? d???s?? d????ta? pe??ss?te?? ß???? st? WHERE tµ?µa. ????????? ?a a?af????µe t??? te?est?? µe t??? ?p????? µp????µe ?a s??d??s??µe t?? ßas???? e??t?se?? ?a? t???? ?a pa?a??s??µe t? ??aµµat??? t?? ???ssa?.


2.1 ? ?as??? SFW e??t?s?


2.1.1 S??????? d?µ? t?? SFW 


? d???s? SELECT... FROM... WHERE... ap?te?e?ta? f?s??? ap? t??a tµ?µata. St? p??t? tµ?µa, t? SELECT, ???eta? ? d???s? t?? µetaß??t?? t?? s???e???µ???? e??t?s??. ?e ???e ?a???????a SFW d???s? d?µ?????e?ta? ?a? ??a ?a???????? scope (= pe????? p?????µµat??-e??t?s?? st?? ?p??a ep?t??peta? ?a a?af??eta? µ?a µetaß??t?). St? SELECT tµ?µa t?? SFW a?af????ta? ?? µetaß??t?? p?? a?????? se a?t? t? scope. Se a?t?st????a µe t?? s?µas??????a t?? SQL ?? µetaß??t?? a?t?? e??a? e?e??e? p??? st?? ?p??e? ?a ep?st?afe? t? ap?t??esµa t?? e??t?s??. 


St? de?te?? tµ?µa t?? d???s?? ??????µe ta ped?a t?µ?? (range) ???e µetaß??t??. ??t? µp??e? ?a ???e? e?te ?µesa, d??????ta? t?? ???s? t?? ?p??a? t? s????? t?? pe??pt?se?? ?a ap?te??se? t? ped?? t?µ?? t?? µetaß??t??, e?te ?µµesa, ??????ta? t? ped?? t?µ?? µ?s? e??? f???asµ???? (nested) SFW.


?????, st? WHERE tµ?µa t?? d???s?? a?af????µe t?? s?????e? ?a? pe?????sµ??? p?? p??pe? ?a p?????? ?? t?µ?? t?? µetaß??t?? p???e?µ???? ?a s?µpe????f???? st? ap?t??esµa t?? e??t?s??. ?p?? ?a? st?? SQL ?? ep?µ????? s?????e? s??d?????ta? µ?s? ?at??????? te?est??, ??a ?a s??µat?s??? t? s?????? p?? p??sd?????e? t? ap?t??esµa t?? e??t?s??.


2.1.2 S??ta?? t?? SELECT


?p?? p??a?af?????e st? tµ?µa a?t? t?? d???s?? a?af????ta? ?? µetaß??t?? p??? st?? ?p??e? ?a ep?st?afe? t? ap?t??esµa t?? e??t?s??. ? t??p?? p?? ???eta? a?t? ? a?af??? ??e? t?? pa?a??t? s??ta??:


SELECT <????? ???/??S> , <????? ???/??S> , ....


O? ???µa µetaß??t?? µp??e? ?a e??a? ?p???d?p?te s?µß???se??? ? ?p??a ?e????e? µe ???µµa ?a? s??e???e? µe µ?a a???????a ??aµµ?t?? ?a? a???µ??. ? ?d?a µetaß??t? e??a? d??at?? ?a eµfa???eta? pe??ss?te?? ap? µ?a f???. ??t? s?µa??e? ?t? st?? s??s?-ap?t??esµa ?? t?µ?? p?? ?a p??e? ?a eµfa??st??? st?? a?t?st???e? st??e? st?? ?p??e? d??????e. G?a pa??de??µa a? ??????µe:


SELECT X,Y,X,Z,X


? p??t?, ? t??t? ?a? ? p?µpt? st??? t?? s??s??-ap?t??esµa ?a e??a? ?d?e?.


?a?at???s?: ? ???s? ?efa?a??? ? pe??? t?s? st?? µetaß??t?? ?s? ?a? st?? ???e?? ??e?d?? (keywords) ??e? s?µas?a. ?ts? ? µetaß??t? X e??a? d?af??et??? ap? t?? x e?? ?? ???e?? ??e?d?? ?a p??pe? ?a p???t????????ta? µe ??a? ap? t??? e??? t?e?? t??p???:


ÁðïêëåéóôéêÜ µe ?efa?a???? ?a?a?t??e?.


ÁðïêëåéóôéêÜ µe pe???? ?a?a?t??e?.


??? p??t? ?a?a?t??a ?efa?a?? ?a? t??? ?p????p??? pe????.�



2.1.3 S??ta?? t?? FROM


?e t? FROM pe????????µe t? s????? t??  d??at?? t?µ?? p?? µp??e? ?a p??e? µ?a µetaß??t? se ??a a????? s?????. ?e???? ap? a?t?? t?? t?µ?? p??? ????te?e? µp??e? ?a s?µpe????f???? st? ap?t??esµa t?? e??t?s?? ???? t?? ep?p???? s??????? p?? d????eta? (a? d????eta?) st? WHERE. ??e?a??µaste ?µ?? ??a ?????? asfa?e?a? (safety) ?a pe?????s??µe ???e µetaß??t? se ??a a????? s?????.


? t??p?? p?? s??t?sseta? t? FROM ??e? ?? a????????:


FROM ìåô/ôç1 IN óýíïëï1 , ìåô/ôç2 IN óýíïëï2 , ....


? ???e µetaß??t? p?? a?af??eta? st? FROM µp??e? ?a e??a? ??p??a ap? a?t?? p?? a?af?????a? st? SELECT, ? µ?a ?a???????a, ß????t??? µetaß??t?. St?? de?te?? pe??pt?s? ???eta? ta?t?????a ?a? d???s? t?? ß????t???? µetaß??t??.


?? t??p?? p?? ep?t??pe? ? ???ssa ??a t?? pe????af? s?????? e??a? t?e??:


ÌÝóù µ?a? f???asµ???? e??t?s??. St?? pe??pt?s? p?? ? f???asµ??? e??t?s? ep?st??fe? µ?a s??s? µe pe??ss?te?e? ap? µ?a st??e?, ? µetaß??t? ?a p??e? t?µ?? ap? t?? p??t? st???. ?e a?t? t?? t??p? ep?t?????eta? ? at?µ???t?ta (atomicity) st?? t?µ?? t?? µetaß??t??.


ÌÝóù µ?a? sta?e???. ? sta?e?? a?t? µp??e? ?a e??a? e?te ? ta?t?t?ta ??p???? a?t??e?µ???? (t? ?????? t?? ???µa ??a t?? a???ße?a) e?te ??p??a p??ta????? (primitive) sta?e?? t?p?? a?e?a??? ? p?a?µat???? a???µ?? ? a??µa s?µß???se???? (string). F?s???, ???µa ??e? µ??? ? p??t? pe??pt?s?.


ÌÝóù µ?a? µetaß??t??. ?.? FROM Z IN S_Class, X IN Z. St?? pe??pt?s? a?t? ? µetaß??t? ?a p??pe? ?a ??e? p?? µp??st? d????e?. ??t? s?µa??e? ?,t? e?te ?a p??pe? ?a t?? ????µe s?µpe????ße? st? ??sta µetaß??t?? p?? a?af????ta? st? SELECT, e?te - ?p?? st? pa??de??µa - ?a ??e? p??????e? d???s? p?? ?a ????e? ap? p?? s????? ?a p??e? t?µ??. St? pa??de??µ? µa? ? µetaß??t? X ?a ??e? ?? ped?? t?µ?? t?? ???s? ???? t?? pe??pt?se?? t?? ???se?? p?? p????pt??? ap? ???e ep?t?ept? t?µ? t?? Z. 


?????, a?af????µe ?t? e??a? d??at?? ?a pe?????s??µe µ?a µetaß??t? se d?? ? ?a? pe??ss?te?a s????a. ?a ??????µe p.?.:


FROM x IN File, x IN Database.


Se a?t? t?? pe??pt?s? ? µetaß??t? ?a p??e? t?µ?? ap? t?? t?µ? t?? s??????.


2.1.4 S??ta?? t?? WHERE


? ???s? t?? WHERE ???e?ta? st? ?a ???se? µ?a s??????-pe?????sµ? p?? p??pe? ?a ??a??p????? ?? e??st?te t?µ?? t?? µetaß??t?? p???e?µ???? ?a s?µpe????f???? st? ap?t??esµa. ?? ?a? ? ?e?t?????a e??a? a?t?st???? µe a?t? t?? SQL ? d?at?p?s? t?? s??????? ??e? pe??ss?te?e? d?af???? ap? ?,t? ????? s?µe?a. ??et????µe ???p?? t? s??ta?? t?? s??????? a?t?? ?e?????ta? ap? µ?a s??????? pe????af? t???.


2.1.4.1  S??????? pe????af? t?? s???????


? ?e???? s?????? p?? a??????e? t? ???? ??e?d? WHERE s??µat??eta? ap? ???e? ap???ste?e? ?? ?p??e? s??d???ta? µeta?? t??? µe t??? ???st??? te?est?? s??e???? ?a? d???e???? (and, or). ???a? ep?p???? d??at? ?a ‘a?t?st?afe?’ ? ?e?t?????a µ?a? s??????? ???s?µ?p????ta? t?? te?est? ????s?? (not).


?? ap???ste?e? s?????e? µp??e? µe t?? se??? t??? ?a a?a????ta? pa?ap??a ???s?µ?p????ta? p??? t??? ?d???? te?est??, e?te ?a a?????? st?? ?at?????a t?? ‘ßas???? s???????’. ?p?????? 5 e?d? ßas???? s???????: 


ïé e?f??se?? µ???pat??? (path expressions).


ïé óõãêñßóåéò ñ1 op ñ2 ?p?? op ??a ap? ta <,<=,=,>=,>


ïé d???se?? ?p????s?? (a?t??e?µe??1 ISA a?t??e?µe??2).


?? d???se?? pe??pt?s?? (a?t??e?µe??1 IN s?????).


?? ?pa???a??? d???se?? (EXISTS (s?????)). 


?? p??t? e?d?? e?s??e? t?? apa?t?s? ???sµ??a a?t??e?µe?a (sta?e??? ? µetaß??t??) ?a ????? s???e???µ??a ?????sµata ?a? e?de??µ???? ?? t?µ?? (to values) a?t?? t?? ?????sµ?t?? ?a e??a? ep?s?? s???e???µ??e?. ? de?te?? ?at?????a a????e? ?a ?s??e? ? s???e???µ??? s??s? (?s?t?ta, a??s?t?ta, ?µ???t?ta) µeta?? t?? ???sµ?t?? t??. ?? d???se?? ?p????s?? ?a? pe??pt?s?? epa???e???ta? ?ta? t? p??t? a?t??e?µe?? e??a? ?p????s? ? pe??pt?s? t?? de?t????, a?t?st???a. ??? ??p???/a ap? ta a?t??e?µe?a e??a? µetaß??t? t?te e?et????ta? µ?a p??? µ?a ?? d??at?? t?µ?? t?? ?a? ap????pt??ta? e?e??e? p?? de? epa???e???? t? s??????. ?? ?pa???a??? d???se?? epa???e???ta? ?ta? t? ‘s?????’ de? e??a? ?e??.


?pe?ta ap? a?t? t? s???pt??? pe????af? pa???s?????µe µe pe??ss?te?? ?ept?µ??e?a t?s? t??? te?est?? ?s? ?a? t?? ßas???? s?????e?, ?e?????ta? ap? t??? p??t???.


2.1.4.2 ?e?est??: and, or, not


?? te?est?? e??a? e???tata ???st?? ap? t?? ???sse? p????aµµat?sµ??. ? ?e?t?????a t??? st?? TELQUEL e??a? a?t?st???? µe a?t? p?? ????? se ???e? e??t?µat???? ???sse?. ? s??ta?? t??? ep?s?? e??a? a?t?st????. ?? and ?a? or ???s?µ?p????? e??eµat??? (infix) s?µß???sµ? e?? ? not sa? e?ad???? (unary) ???s?µ?p??e? p???eµat??? (prefix). ?? not ??e? t?? ?????te?? p??te?a??t?ta ?a? t? or t?? ?aµ???te??. ???? p??seta??????? a??ste??.


2.1.4.3 ??f??se?? µ???pat??? (path expressions)


? ap???ste?? µ??f? p?? µp??e? ?a ??e? µ?a ??f?as? µ???pat??? e??a? ? a???????:


áíôéêåßìåíï.êáôçãïñßá1.êáôçãïñßá2....êáôçãïñßá?


? d???s? epa???e?eta? ef?s?? t? a?t??e?µe?? ??e? t??????st?? ??a ?????sµa p?? a???e? (e??a? pe??pt?s?) st?? ?at?????a1 ?a? ? t?µ? a?t?? t?? ?????sµat?? (to-value1) ??e? ?????sµa p?? a???e? st?? ?at?????a2 t?? ?p???? ? t?µ? p??pe? µe t?? se??? t?? ?a ??e? ??a ?????sµa p?? ?a a???e? st?? ?at?????a3 ?.?.?. G?a pa??de??µa ?e??e?ste t? pa?a??t? µ??t???:


 �EMBED PowerPoint.Slide.8���


Ó÷Þìá � SEQ Ó÷Þìá \* ARABIC �1�





?? st? pa?ap??? µ??t??? efa?µ?ste? ? e??t?s?:


SELECT X


FROM X IN ¼÷çìá


WHERE X.{¼÷çìá Ý÷åé_ìç÷áíÞ}.{Ìç÷áíÞ Ý÷åé_êýëéíäñï}


Ta åðéóôñÝøåé µ??? t? ???2100 d??t? ap? t?? d??at?? t?µ?? t?? X (???2100 ?a? ??7565 af?? X IN ¼÷çìá) µ??? t? ???2100 ??e? ?????sµa p?? e??a? pe??pt?s? t?? ‘??e?_µ??a??’ - t? ?????sµa ‘?_µ??a??_µ??’ - ?a? ? t?µ? a?t?? t?? ?????sµat?? -ser1010101- ??e? µe t?? se??? t?? ?????sµa p?? e??a? pe??pt?s? t?? ‘??e?_?????d??’ (??a t?? a???ße?a ??e? 2 t?t??a ?????sµata: t? ‘?????d???1’ ?a? t? ‘?????d???2’)


?p?? ???eta? a?t???pt? ap? t? pa?ap??? pa??de??µa ??a? t??p?? ??a ?a p??sd????se? ?a?e?? µ?a ?at?????a e??a? ?a d?se? t? ?????? ???µa t?? ‘from value’ t?? ?at?????a? a?t?? µa?? µe t? ?????? ???µa t?? ?d?a? t?? ?at?????a?. ??t? t?t??? ?e??e?ta? apa?a?t?t? ??a ?a µp??e? ?a d?a????e? ?a?e?? t? ?????sµa ‘?_µ??a??_µ??’ t?? a?t??e?µ???? ‘???2100’ ap? t? ?µ???µ? ?????sµa t?? a?t??e?µ???? ‘??7565’. ??a? de?te??? t??p?? ??a t?? p??sd????sµ? ?at?????a? e??a? ? ???s? µetaß??t??. S?µµet???? ? afet???a µ?a? ??f?as?? µ???pat??? µp??e? ?a e??a? sta?e?? (?at’ ??s?a ?????? ???µa a?t??e?µ????). G?a pa??de??µa ? e??t?s?:


SELECT X


FROM X IN S_Class


WHERE ÇÑÊ2100.{¼÷çìá Ý÷åé_ìç÷áíÞ}.×


Ta åðéóôñÝøåé ?? ap?t??esµa ??a t?? pe??pt?se?? t?? S_Class. ??t? t? µ????? ap??sµe?? ap?t??esµa ?aµß??eta? d??t? ?ta? ???s?µ?p??e?ta? µ?a µetaß??t? ?? ?at?????a se ??f?as? µ???pat??? ? ??f?as? epa???e?eta? p??ta ?ta? ?st? ?a? µ?a ap? t?? ep?t?ept?? t?µ?? t?? µetaß??t?? t?? epa???e?e?. ???ad? ? pa?ap??? ??f?as? e??a? ?s?d??aµ? µe t??:





ÇÑÊ2100.{¼÷çìá Ý÷åé_ìç÷áíÞ}.v1 OR...OR ÇÑÊ2100.{¼÷çìá Ý÷åé_ìç÷áíÞ}.vn


?p?? v1,v2,..,vn e??a? ?? ep?t?ept?? t?µ?? t?? X, d??ad? t?? pe??pt?se?? t?? S_Class.


�
G????sµata µe afet???a ?????sµa


????? st??µ?? d?a???????µe t?? d?ad?????? ?at?????e? st?? e?f??se?? µ???pat??? µe µ?a te?e?a. ????e?µ???? ?a a?afe????µe se ?????sµata p?? ????? afet???a (from value) ???a ?????sµata ? ???ssa d??e? t?? d??at?t?ta ?a d?a????s??µe 2 d?ad?????? ?at?????e? µe t?? ?a?a?t??a ‘^’. ?ta? ???eta? t?t???? d?a????sµ?? µeta?? t?? êáôçãïñßáòi ?a? t?? êáôçãïñßáòi+1 (??????µe d??ad?: êáôçãïñßái^êáôçãïñßái+1) ? ??f?as? epa???e?eta? ??a t?? pe??pt?se?? t?? ?at?????a?i+1 p?? ????? ?? afet???a t?? pe??pt?se?? t?? ?at?????a?i ?a? ??? t?? t?µ?? a?t??. ????? ????? ? e??t?s?:


SELECT X


FROM X IN ¼÷çìá


WHERE X.{¼÷çìá Ý÷åé_ìç÷áíÞ}^{Ý÷åé_ìç÷áíÞ ôïðïèåôÞèçêå_ôçí}


Ta ep?st???e? µ??? t? HI7565 ??at? ap? ??a ta ???µata (s????? 2) e??a? t? µ??? p?? ??e? ?????sµa p?? e??a? pe??pt?s? t?? ‘??e?_µ??a??’ (?_µ??a??_µ??) t? ?p??? µe t?? se??? t?? ??e? ?????sµa p?? e??a? pe??pt?s? t?? ‘t?p??et????e_t??’ (te?e?ta?a_a??a??).


?et?ßas? µ?s? s???e???µ???? ?????sµat??


Óôçí pe??pt?s? p?? se ??p??? ß?µa t?? µ???pat??? de? ?????µe ?a p??????s??µe ?e???? µ?s? ?p??asd?p?te pe??pt?s?? µ?a? ?at?????a? a??? µ?a? s???e???µ???? ? TELQUEL t? ep?t??pe?. ??e??? p?? ??e???eta? e??a? p??? ap? t?? ?at?????a ?a ??????µe t? s???e???µ??? ?????sµa p?? ep???µ??µe d?a???????ta? t? ap? t?? ?at?????a µe t? ?a?a?t??a ‘:’ . ?.?. p???e?µ???? ?a a?af????µe st? ?????sµa ‘te?e?ta?a_a??a??’ ?a ???faµe:


SELECT X


FROM X IN ¼÷çìá


WHERE X.{¼÷çìá Ý÷åé_ìç÷áíÞ}^ 


{ç_ìç÷áíÞ_ìïõ ôåëåõôáßá áëëáãÞ}:{Ý÷åé_ìç÷áíÞ ôïðïèåôÞèçêå_ôçí}


?? ap?t??esµa st?? pa?ap??? e??t?s? e??a? p??? ‘HI7565’ ?a? a?t? ??at? ep????aµe t? ?????sµa ap? t? ?p??? ?a ‘pe??se?’ t? µ???p?t? ?a e??a? t? ?d?? µe a?t? t?? p??????µe??? e??t?s??.


??t? ?a pe?????s??µe t? µ???p?t? µ?s? e??? sta?e??? ?????sµat?? µp????µe ?a t? pe?????s??µe µe t?? ???s? µetaß??t?? ?p?? pa?a??t?:


SELECT X


FROM X IN ¼÷çìá, Y IN SELECT A


                                      FROM A IN {Ìç÷áíÞ Ý÷åé_êýëéíäñï}


                                      WHERE  A = {ser1010101 êýëéíäñïò1}


WHERE X.{¼÷çìá Ý÷åé_ìç÷áíÞ}^Y:{Ý÷åé_ìç÷áíÞ Ý÷åé_êýëéíäñï}


?e t?? pa?ap??? e??t?s? ?a ß??s?aµe t? ???µa p?? ? µ??a?? t?? ??e? t?? ‘?????d??1’.


?e?????sµ?? t?? t?µ?? t?? ?????sµat??


?p?? ???s?µ?p???saµe sta?e??? ? µetaß??t?? ??a ?a pe?????s??µe ta ?????sµata ap? ta ?p??a ?a pe??se? ??a µ???p?t? µp????µe ?a pe?????s??µe t? µ???p?t? ?ts? ?ste ?a pe??se? ap? ?????sµata p?? ????? s???e???µ??e? t?µ??. ?? ??a pa??de??µa ???aµe ?a ß???µe t? ???µa p?? ??e? t? µ??a?? ser1010101 ?a ???faµe:


SELECT X


FROM X IN ¼÷çìá


WHERE X.{¼÷çìá Ý÷åé_ìç÷áíÞ}[ser1010101]


F?s??? µp????µe ?a pe?????s??µe ta?t?????a t?s? t?? t?µ?? ?s? ?a? ta ?d?a ta ?????sµata ap? ta ?p??a ?a pe??se? t? µ???p?t?. ?.?.


SELECT X


FROM X IN ¼÷çìá


WHERE X.{ÇÑÊ2100 ç_ìç÷áíÞ_ìïõ}:{¼÷çìá Ý÷åé_ìç÷áíÞ}[ser1010101]


???s??s? µe pe??ss?te?e? ap? µ?a ?at?????e?


????? t??a se ???e ‘ß?µa’ t?? ??f?as?? µ???pat??? a?af??aµe ?a? µ?a ?at?????a t?? ?p??a? pe??pt?se?? ?a ?p?epe ?a e??a? ??a ta ?????sµata p?? pe????sa? ap? t? s???e???µ??? s?µe?? t?? µ???pat???. ? TELQUEL ep?t??pe? ?a a?af????µe se ???e ß?µa t?? µ???pat??? pe??ss?te?e? ap? µ?a ?at?????e?. ?ts? a? ???aµe ?a ß???µe ta ?t?µa p?? e?te e??????ta? e?te d?aµ????? st?? ?d? ?a?d???? ?a ???faµe:


SELECT X


FROM X IN ¢ôïìï


WHERE X.({¢ôïìï ïäüò_êáôïéêßáò}|{¢ôïìï ïäüò_åñãáóßáò})[ÄáéäÜëïõ]


??t??eta a? ???aµe ta ?t?µa p?? ?a? e??????ta? ?a? d?aµ????? st?? ?d? ?a?d???? ?a ???faµe:


SELECT X


FROM X IN ¢ôïìï


WHERE X.({¢ôïìï ïäüò_êáôïéêßáò}&{¢ôïìï ïäüò_åñãáóßáò})[ÄáéäÜëïõ]


 ?p?? e??a? eµfa??? ap? ta p??????µe?a d?? pa?ade??µata t?? ?at?????e? t?? ?p???? ?? pe??pt?se?? ?a ???s?µ?p??????? se ???e ß?µa t?? µ???pat??? µp????µe ?a t?? d?a????s??µe e?te µe t? ‘|’ e?te µe t? ‘&’. St?? p??t? pe??pt?s? t? µ???p?t? ?a ‘pe??se?’ ap? t?? ???s? t?? pe??pt?se?? t?? ?at??????? e?? st?? de?te?? ap? t?? t?µ?. ??a t??t? d??at?t?ta p?? d??eta? e??a? ?a ap???e?s??µe t?? pe??pt?se?? µ?a? ?at?????a?. ?? ?????µe ta ?t?µa p?? ?at?????? st? ?a?d???? a??? de? e??????ta? e?e? ?a s??µat??aµe t?? e??t?s?:


SELECT X


FROM X IN ¢ôïìï


WHERE X.({¢ôïìï ïäüò_êáôïéêßáò}&-{¢ôïìï ïäüò_åñãáóßáò})[ÄáéäÜëïõ]


??a??t?s? µe ß?s? ?eta?at?????e?


St?? pe??pt?s? p?? µa? e?d?af????? ?? pe??pt?se?? t?? ?at??????? p?? e??a? ? st??µe? (a?t? ??a µ?a) p?? ‘??t?’ ap? µ?a ?at?????a µp????µe ?a t? p??sd????s??µe a?t? st?? ???ssa. ?? µ??? p?? ??e???eta? ?a ???e? e??a? ?a e?s????µe ?-1 ?a?a?t??e? ‘:’ p??? t? s???e???µ??? ß?µa t?? µ???pat???. ?p???ste f??’ e?pe?? ?t? ??a ta ?????sµata (S_Classes) t?? µ??t???? p?? pa???s??saµe e??a? pe??pt?se?? t?? µeta?at?????a? ‘ap?te?e?ta?_ap?’  ? ?p??a e??a? ?????sµa t?? ‘a?t??e?µe??’ µe t?µ? ep?s?? ‘a?t??e?µe??’. ?p?µ???? a? ???aµe ?a ß???µe ??a ta a?t??e?µe?a (se ep?ped? token) p?? ap?te????ta? ap? ap???ste?a µ??? ?a s??µat??aµe t?? e??t?s?:


SELECT X


FROM X IN S_Class


WHERE X.:{áíôéêåßìåíï áðïôåëåßôáé_áðü}


?a d?e??????s??µe ?t? ? ???s? t?? ‘:’ e??a? ?a?????? ??a ???e ß?µa t?? µ???pat???. ??t? s?µa??e? ?t? de? ep?t??peta? ?a ????µe e?f??se?? t?? t?p??: ×.(:::êáôçãïñßá1 | êáôçãïñßá2 | :êáôçãïñßá3) a??? µ??? sa? ×.::(êáôçãïñßá1 | êáôçãïñßá2 | êáôçãïñßá3).


?etaßat???? (transitive) ? a?ad??µ???? e??t?se??


?p?????? pe??pt?se?? p?? ?????µe se ??a s???e???µ??? ß?µa t?? µ???pat??? ?a µ?? ‘d?as??s??µe’ µ??? ??a ?????sµa a??? µ?a a???????a ?????sµ?t?? ?p?? ? t?µ? t?? e??? e??a? ? afet???a (from value) t?? ep?µe???. ?e ta  µ???? t??a ???st? ?a?a?t???st??? t?? ???ssa? a? ???aµe ?a ß???µe ta afe?t??? t?? ‘G?????’ ?a d?at?p??aµe t?? e??? e??t?s?: 


SELECT X


FROM X IN ¢ôïìï


WHERE ÃéÜííçò.{¢ôïìï Ý÷åé_áöåíôéêü}[×]


?? ???eta? ?µ?? a? ?????µe ?a ß???µe ????? t??? p???staµ????? t?? ‘G?????’ “?s? ???? -st?? ?e?a???a- ?a? a? ß??s???ta?”; H TELQUEL ep?t??pe? µe µ?a µ???? pa?a??a?? t?? p??????µe??? e??t?s?? ?a apa?t?s??µe ?a? se a?t? t? e??t?µa:


SELECT X


FROM X IN ¢ôïìï


WHERE ÃéÜííçò.{¢ôïìï Ý÷åé_áöåíôéêü}+[×]


? ???s? t?? ‘+’ ep?t??pe? st?? ??f?as? µ???pat??? ?a epa???e??e? ??? µ??? ??a t?? pe??pt?se?? t?? ‘??e?_afe?t???’ p?? ????? ?? afet???a (from_value) t?? ‘G?????’ a??? ?a? e?e??e? t?? pe??pt?se?? p?? ? afet???a t??? e??a? ? t?µ? µ?a? pe??pt?s?? p?? ?d? ????µe d?ap?st?se? ?t? epa???e?e? t?? ??f?as?.


???a ap? t? ?a?a?t??a ‘+’ ? TELQUEL ?p?st????e? ?a? t??? ‘*’ ?a? ‘?’ ??a µetaßat????-a?ad??µ???? e??t?se??. ? ‘*’ ?e?t????e? ?p?? ? ‘+’ µe t?? d?af??? ?t? ? ??f?as? epa???e?eta? a??µ? ?a? ????? ?a d?as??ste? pe??pt?s? t?? ?at?????a?. ?.?. st?? e??t?s?;


SELECT X


FROM X IN ¢ôïìï


WHERE ÃéÜííçò.{¢ôïìï Ý÷åé_áöåíôéêü}*[×]


?? ap?t??esµa ?a e??a? t? ?d?? µe p??????µ???? p??sa???µ??? µe t? a?t??e?µe?? ‘G??????’.


???µ? ? ???s? t?? ‘?’ µ????e? µe t?? pe??pt?s? p?? de? ????µe a?ad??µ??? e??t?s? (a???ß?? µ?a pe??pt?s? d?as???eta?) µe t?? d?af??? ?t? t? ‘a???ß?? ??a’ ???eta? ‘t? p??? ??a’.


????? s?µe?????µe ?t? ? ???s? t?? ‘+’, ‘*’ ?a? ‘?’ e??a? ?p?? ? ???s? t?? s?µß???? µeta?at?????a? ‘:’ ?a??????. ?fa?µ??eta? d??ad? ta?t?????a se ??e? t?? ?at?????e? e??? ß?µat??.


2.1.4.4 ????se?? ?p????s?? ?a? pe??pt?s??


?e??????aµe ?d? t? ?e?t?????a t???, t??a ?a p??µe p?? µp????µe ?a pe????????µe ta a?t??e?µe?a p?? e??a? ???sµata t???. ???a ap? µetaß??t?? ta a?t??e?µe?a µp??e? ?a e??a? ?a? sta?e???. e??t?se?? st?? ?p??e? e??a? apa?a?t?te?. ?p?s?? ep?t??peta? ?a? ta d?? ???sµata ?a e??a? sta?e???. ???ad? st?? pe??pt?s? t?? d???s?? pe??pt?s?? e??a? d??at?? t? ‘s?????’ ?a pe????afe? ap? t? ?????? ???µa µ?a? ???s??. ???a ap? ?????? ???µata a?t??e?µ???? µp????µe ?a? ed? ?a ???s?µ?p???s??µe a?e?a????, p?a?µat????? ?a? s?µß???se????. ?p?? e????a pa?at??e? ?a?e?? ? ???s? t?t???? sta?e??? a??et?? f???? de? ??e? ???µa af?? p?t? de? epa???e?e? t?? d???s?. ?.? ?


123.4 IN Ì1_Class åßíáé ðÜíôá øåõäÞò.


2.1.4.5 Óõãêñßóåéò (<,<=,=,>=,>)


? s??ta?? t?? d???se?? s?????s?? ??e? t?? µ??f?:


ìåôáâëçôÞ/óôáèåñÜ ôåë. óýãêñéóçò ìåôáâëçôÞ/óôáèåñÜ


?? te?est?? p?? õðïóôçñßæïíôáé e??a? ??: <,<=,=,>= ?a? >. ????e?µ???? ??a ?e???? t?µ??-te?est??? ?a ?atast?se? a???? µ?a s?????s? ?a p??pe? ?? te?est??? ?a e??a? t?? ?d??? t?p?? ?a? ?a ?s??e? µeta?? t??? ? s??s? d??ta??? p?? ????e? ? s?????s?. ?.?. ??a d?? a???a?e? t?µ?? ?a? t?? s?????s? ‘<’ ?a p??pe? f?s??? ? p??t? t?µ? ?a e??a? µ????te?? t?? de?te???. ?ed?µ???? ?t? de? ?p???e? d??ta?? µeta?? a?t??e?µ???? ? µ???? te?est?? p?? e?d??eta? se s?????s? 2 a?t??e?µ???? ?a epa???e?te? e??a? ? =. Se ??e? t?? ???e? pe??pt?se?? ? s?????s? de? epa???e?eta?. G?a pa??de??µa ? e??t?s?: 


SELECT X


FROM X IN ¢ôïìï, Y IN ¢ôïìï


WHERE X.{¢ôïìï Ý÷åé_áöåíôéêü}*[Õ] and X < Y


Ta  ep?st??fe? p??ta t? ?e?? s????? d??t? ?? 2 te?est??? (µetaß??t?? ? ?a? ?) t?? s?????s?? pa?????? t?µ?? a?t??e?µe?a ta ?p??a de? e??a? µeta?? t??? d?ateta?µ??a.


2.2 ?e?est?? µeta?? SFW e??t?se??


?? te?est?? p?? ?p?st??????ta? e??a? 3: ? ???s?, ? t?µ? ?a? ? d?af???. ???? pa???s?????µe e? s??t?µ?a.


2.2.1 ???s?


????e?µ???? ?a ??ß??µe t?? ???s? t?? ap?te?esµ?t?? d?? SFW e??t?se?? ?a p??pe? ?a t? d???s??µe µe t?? te?est? ‘union’ ???s?µ?p????ta? e??eµat??? (infix) s?µß???sµ? a??µesa st?? d?? e??t?se??. ?p?p???? apa?t?s? e??a? ?? d?? SFW e??t?se?? ?a ????? st? ap?t??esµ? t??? t?? ?d?? a???µ? st???? (arity). ? te?est?? union p??seta????e? a??ste??. ?.?.:


SELECT X	SELECT X


FROM X IN ¢ôïìï	FROM X IN ¨¢ôïìï


union	union


SELECT X	SELECT X,Y


FROM X IN Æþï	FROM X IN Æþï,Y IN ØÜñé


Óùóôü	ËÜèïò


2.2.2 ??µ?


?sa ?s????? ??a t?? ???s? ?s????? ?a? ??a t? t?µ?. ? µ??? d?af??? e??a? t? ???µa t?? te?est? (intersect) ?a? t? ap?t??esµa p?? pa???e?.


2.2.3 ??af???


?sa ?s????? ??a t?? ???s? ?s????? ?a? ??a t? d?af???. ??af??e? µ??? t? ???µa (minus) ?a? ? ?e?t?????a t?? te?est?.


????e? ?a ep?s?µ????µe ?t? a?t??eta µe t??? te?est?? and, or ?a? not t?? s??????? t?? where, ?? union, intersect ?a? minus ????? t?? ?d?a p??te?a??t?ta.


2.3 ? ??aµµat??? t?? TELQUEL


?a?a??t??µe t? ??aµµat??? t?? TELQUEL ???s?µ?p????ta? t? ???ssa pe????af?? ??aµµat???? t?? yacc. ?a te?µat??? s?µß??a a?a???f??ta? µe ?efa?a?a ?a? t? a????? s?µß??? t?? ??aµµat???? e??a? ? ?efa?? (head) t?? p??t?? ?a???a.								      *										      *


query:         set_expr


                                                                             


set_expr:      set_expr UNION set_expr                                  


                  | set_expr INTERSECT set_expr                              


                  | set_expr MINUS set_expr                                  


                  |  '(' set_expr ')'                                        


                  | sfw_expr                                                 


                  | atom                                                     


                                                                             


atom:          ID                                                       


                  | '{' ID ID '}'                                            


                  | INTEGER                                                  


                  | REAL                                                     


                  | STRING                                                   


                                                                             


sfw_expr:      SELECT var_list FROM range_list WHERE bool               


                  | SELECT var_list FROM range_list                          


                                                                            


var_list:      ID                                                       


                  | var_list ',' ID                                          


                                                                            


range_list:    range_spec                                               


                 | range_list ',' range_spec                                                                                                           


 


range_spec:    ID IN set_expr                                           


                                                                            


bool:          bool AND bool                                            


                 | bool OR bool                                             


                 | NOT bool                                                 


                 | '(' bool ')'                                             


                 | EXISTS '(' set_expr ')'                                  


                 | atom IN set_expr                                         


                 | atom ISA atom                                            


                 | atom COMPARISON atom                                     


                 | path_expr                                                


                                                                            


path_expr:     atom "." path_elt                                        


                 | path_expr "." path_elt                                   


                 | path_expr "^" path_elt                                   


                                                                            


path_elt:      attr_spec                                                


                 | atom ':' attr_spec                                       


                 | attr_spec '[' atom ']'                                   


                 | atom ':' attr_spec '[' atom ']'                          


                                                                            


attr_spec:     nr_attr_spec                                             


                 | nr_attr_spec '?'                                         


                 | nr_attr_spec '+'                                         


                 | nr_attr_spec '*'                                         


                                                                            


nr_attr_spec:  '(' attr_conj ')'                                        


                 | '(' attr_disj ')'                                        


                 | '(' nr_attr_spec ')'                                     


                 | ':' nr_attr_spec                                         


                 | attr_literal                                             


                                                                            


attr_conj:     attr_literal '&' attr_literal                            


                 | attr_conj '&' attr_literal                               


                                                                            


attr_disj:     attr_literal '|' attr_literal                            


                 | attr_disj '|' attr_literal                               


                                                                            


attr_literal:  ID                                                       


                 | '{' ID ID '}'                                            


                 | '-' attr_literal�



        


?efa?a?? 3


Õëïðïéçóç: front end


3. S??????? pe????af?


? µet?f?as? µ?a? e??t?s?? TELQUEL se ??a p????aµµa QI pe???e? ap? d?? st?d?a. St? p??t? st?d?? ???eta? ??a? a?????? µetas??µat?sµ?? t?? e??t?s?? se µ?a e?d??µes? ???ssa p?? e??a? µ?a pa?a??a?? t?? ???ssa? DATALOG. ? µetas??µat?sµ?? a?t?? de? e??a? p?a?µat???? µe t?? ?????a ?t? de? pa???eta? ??p??? a??e?? ?e?µ???? (e?t?? a? ??t??e? ??t?). ??t? p?? ???eta? p?a?µat??? e??a? ? d?µ??????a µ?a? es?te????? de?d????? d?µ??. ?? ??µß?? t?? d??d??? a?t?? ????? 1-1 a?t?st????a µe µ?a d???s? st? ?s?d??aµ? p????aµµa DATALOG. ??t? ??e? ?? ap?t??esµa ? µetas??µat?sµ?? t?? es?te????? d?µ?? se p????aµµa DATALOG ?a e??a? ap??? ?a? s?ed?? ?µes??. ? ?????te?? s??e?sf??? ?µ?? a?t?? t?? d?µ?? e??a? t? ?e????? ?t? ?a??st? ef??t? t? µetas??µat?sµ? t?? se ??a ?s?d??aµ? p????aµµa QI. ??t?? ? µetas??µat?sµ?? ap?te?e? ?a? t? de?te?? st?d?? t?? µet?f?as??. 


St? pa??? ?ef??a?? ?a as???????µe µe t? p??t? st?d?? t?? µet?f?as??. ?f?? pa???s??s??µe t?? apa?a?t?te? ???se?? ??a t?? ?ata???s? t?? p????aµµ?t?? DATALOG ?a pe????????µe t? µ??a??sµ? ??a t?? pa?a???? t?t???? p????aµµ?t?? ap? e??t?se?? TELQUEL, ? ep????s? t?? µ??a??sµ?? a?t?? ?fe??eta? st??? Gerd Hillebrand ?a? ????ß?? ???µa??a???? e?? ? pe????af? µa? st????eta? st? [TEL] . Ta ????????s??µe t?? pa???sa e??t?ta pe?????f??ta? t?? es?te???? d?µ? p?? ???s?µ?p??e? ? parser ??a ?a a?apa?ast?se? t? p????aµµa DATALOG. ?at’ ??s?a ?a pe????????µe µ??? ??a ??µß? t?? de?d????? d?µ?? µ?a ?a? a?t? e??a? a??et?.


3.1 DATALOG: ?as???? ???se??


? DATALOG e??a? µ?a e??t?µat??? ???ssa ?at?????? ??a t? s?es?a?? µ??t??? p?? µ????e? st? ?????? ???ssa prolog ?a? st?? ?e???? t?? µ??f? ep?t??pe? a?ad??µ???? e??t?se??. ? ???ssa ??e? ?? ßas???? ?d??t?te? t?? µ? d?ad??ast??? ?a?a?t??a ?a? t? ?t? e??a? ßas?sµ??? st?? p??t?ß??µ?a ?????? (first order logic). ? pa?a??a?? t?? DATALOG p?? ?a pe????????µe ed? d?af??e? ap? t? ??ass??? ???ssa st? ?t? ????? afa??e?e? ta a?ad??µ??? ?a?a?t???st??? (pa?? ta?ta e??a? d??at? ?a apa?t????? µe????? a?ad??µ???? e??t?se??) ?a? st? p????? ?a? e?d?? t?? ßas???? s??se?? (EDBs = extensional databases) p?? ?p?st????e?.


3.1.1 Ge???? s??ta??


Sa? e??t?µat??? ???ssa ??a t? s?es?a?? µ??t??? ? DATALOG d?a?e????eta? s??se??. ???s?µ?p??e? ap???ste?e? s??se?? ??a ?a êáôáóêåõÜóåé s???et?te?e? µ?s? e??t?se?? p?? ? ???????a t?? ???ssa? ap??a?e? ‘DATALOG p?????µµata’. ?e ß?s? a?t? t?? ep?s?µa?s? ?? s??se?? st?? DATALOG d?a??????ta? se 2 ?at?????e?:


St?? âáóéêÝò s??se?? (EDBs = extensional databases). St? s?es?a?? µ??t??? a?t?? e??a? ?? s??se?? p?? ????e? t? s??µa t?? ß?s??. St? SIS ta p???µata e??a? d?af??et???. ???t? d?af??? e??a? ?t? t? p????? t?? ßas???? s??se?? de? e??a? pepe?asµ???. ??t’ a?t?? ?p???e? pepe?asµ??? p????? ?at??????? ßas???? s??se??. ??e? ?? ßas???? s??se?? ????? ??a?, ???? ?? p???, ??at? t??p? ?a p???????? ap? t?? SIS ß?s? µ?s? QI (?p?)e??t?se??. ??????a µe t?? ?at?????a st?? ?p??a a???e? µ?a ßas??? s??s? ep????eta? ?a? ? ?at??????? a??????µ?? p?? ?a pa???e? t?? a?t?st???? QÉ ??d??a st? de?te?? st?d?? t?? µet?f?as??.


St?? ðáñÜãùãåò s??se?? (IDBs = intentional databases). ????e?ta? ??a e?d??µese? ?????? s??se?? p?? p????pt??? ap? t?? ?p?????sµ? ?p?e??t?se?? ?a? ß?????? st? s??µat?sµ? t?? te????? ap?te??sµat??.


??a p????aµµa DATALOG ap?te?e?ta? ap? µ?a d?ateta?µ??? a???????a d???se?? k1,k2,...,k? p?? ???µ????ta? ?a???e?. ???e ?a???a? ap?te?e?ta? ap? 2 tµ?µata: t?? ?efa?? (head) ?a? t? s?µa (body). ???e ?a???a? ????e? µ?a ?a???????a IDB s??s?. ?? ???µa t?? s??s?? µa?? t? p??e? ?a? p?se? st??e? ??e? a?t? ? s??s? a?af??eta? st?? ?efa?? t?? ?a???a. St? s?µa t?? ?a???a a?a???f??ta? ?? s??se?? (IDBs ?a? EDBs) ap? t?? ?p??e? p????pte? ? ??a s??s?. ?ed?µ???? ?t? de? µa? e?d?af????? ta a?ad??µ??? ?a?a?t???st??? t?? ???ssa? st? s?µa t?? ?a???a ki (1 <= i <= n) ep?t??peta? ?a a?af????ta? µ??? EDBs ?a? IDBs p?? ???st??a? ap? t??? p??????µe???? ?a???e? k1,k2,...ki-1. ???µ?, se ?aµ?a pe??pt?s? de? ep?t??peta? ? s??s? p?? a?af??eta? st?? ?efa?? t?? ?a???a ?a a?af??eta? ?a? st? s?µa t?? ?d??? ?a???a.


?p???e? ? d??at?t?ta µ?a IDB s??s? ?a ????eta? µe t? ß???e?a pe??ss?t???? t?? e??? ?a???e?. ?? s?µßa??e? ??t? t?t??? ?? ?a???e? p?? ??????? t?? ?d?a s??s? ?a p??pe? ?a e??a? d?ad?????? st? p????aµµa DATALOG, ? s??s? ?a ??e? t?? ?d?? a???µ? st???? se ????? t?? ?a???e?, e?? t? ap?t??esµa t?? p????pte? ap? t?? ???s? t?? ap?te?esµ?t?? t?? ???e ?a???a.


3.1.2 ????se?? EDB


?p?????? 4 êáôçãïñßåò EDB s??se?? st?? DATALOG ??a t? SIS:


?? s??se?? IN. ??t?? ????? t?? µ??f? IN(X,Y) ?p??  X ?a? Y e??a? µetaß??t?? ? sta?e???. ??t?p??s?pe???? µ?a s??s? p?? ??e? t?se? st??e? ?se? e??a? ?a? ?? µetaß??t?? p?? pe??????ta? sta ???sµata t?? (2, 1 ? 0). Te????ta? ?t? se ???e ???sµa a?t?st???e? µ?a st???, ???e p?e??da ?a s??µat???ta? ap? ?e??? t?µ?? ?p?? t? p??t? µ???? t?? ?e????? ?a ?pa???e t?µ?? ap? t? ped?? t?µ?? t?? p??t?? ???sµat?? (st?? pe??pt?s? p?? t? ???sµa e??a? sta?e?? ? t?µ? e??a? µ?a) e?? t? de?te?? µ???? ap? t? ped?? t?µ?? t?? de?te??? ???sµat??. ?p?p????, ep?t??p??ta? µ??? p?e??de? p?? t? p??t? µ???? e??a? pe??pt?s? t?? de?t????. ?pe?d? ?µ?? de? a?t?st???e? µ?a st??? ??a ???e ???sµa a??? µ??? ??a ta ???sµata p?? e??a? µetaß??t??, ?? st??e? p?? a?t?st?????? se ???sµata p?? e??a? sta?e??? de? p??ß?????ta? st? te???? ap?t??esµa.


?? ó÷Ýóåéò ISA. ??t?? ????? t?? µ??f? ISA(X,Y) ?p??  X ?a? Y e??a? ep?s?? µetaß??t?? ? sta?e???. ??µ???????? s??s? µe t??p? a?t?st???? µe a?t? p?? s??µat????ta? ?? IN s??se??. ? d?af??? t??? ???e?ta? st? ?t? ed? t? p??t? µ???? µ?a? p?e??da? t?? ‘?e????? s??s??’, t?? s??s?? d??ad? p?? ?p???e? p??? afa???s??µe t?? st??e? p?? a?t?st?????? se ???sµata sta?e???, e??a? ?p????s? ?a? ??? pe??pt?s? t?? de?t????.


?? s??se?? Attribute. ?e?????f??ta? µe t?? s??ta??: A.[meta](&|’|’)([-]category1,...,[-]categoryn)[+|*|?](X,L,Y). ?p?st??f??? µ?a s??s? ?at’ a???? p??? st? s??µa <X,L,Y>. Se te???? st?d?? ??at???ta? µ??? ?? st??e? p?? a?t?st?????? se µetaß??t??. ?.?. a? t? ???sµa X e??a? sta?e?? ? st??? t?? de? ?a s?µpe????f?e? st? te???? ap?t??esµa. ? t??p?? ???sµ?? t?? s??s?? ??e? ?? a????????: 


?? ðñþôïéò st? st??? p?? a?t?st???e? se ???e ???sµa ep?t??p??ta? µ??? t?µ?? ap? t? ped?? t?µ?? (range) a?t?? t?? ???sµat??.


? óôÞëç L pe????e? ?????sµata (links). Se ???e p?e??da t?? s??s?? st? st??? L ß??s?eta? ??a ?????sµa, st?? st??? X ? afet???a (from value) t?? ?????sµat?? ?a? st?? st??? Y ? t?µ? (to value) t?? ?????sµat??.


St?? pe??pt?s? p?? ????µe s??e??? (p??sd?????eta? ap? t? &) ?a ep??e???? ap? t?? st??? L µ??? e?e??a ta ?????sµata p?? e??a? pe??pt?se?? ???? t?? ‘?atafat????’ (????? p???eµa ‘-‘) ?at??????? (categories) a??? ??? a?t?? µe ????s?. ?f?s?? ??p??a ?at?????a ????eta? µ?s? µetaß??t?? ?e????µe ?t? t? ?????sµa e??a? pe??pt?s? a?t?? t?? ?at?????a? a? e??a? pe??pt?s? µ?a? ap? t?? ep?t?ept?? t?µ?? t??.


St?? pe??pt?s? p?? Ý÷ïõìå d???e??? (p??sd?????eta? ap? t? ‘|’) ?a ep??e???? ap? t? st??? L µ??? e?e??a ta ?????sµata p?? e??a? pe??pt?se?? t??????st?? µ?a? t?? ‘?atafat????’ (????? p???eµa ‘-‘) ?at??????? (categories) ? de? e??a? pe??pt?se?? ??p??a? ap? t?? ?at?????e? µe ????s?.


??af??aµe p??????µ???? ?t? ta ?????sµata t?? st???? L ?a p??pe? ?a e??a? pe??pt?se?? t?? ?at??????? p?? a?af????ta? st?? Attribute s??s?. ?f?s?? t? meta, t? ?p??? e??a? a???a??? a???µ??, e??a? ?et??? ?aµß????µe t?? pe??pt?se?? ?? ?p??e? ß??s???ta? meta+1 st??µe? p?? ‘??t?’ ap? t?? st??µ? t?? ?at???????. ?.?. a? t? meta ?s??ta? µe 1 ?a? ????µe d???e??? ?a p????µe t?? pe??pt?se?? ???? t?? ?at??????? ?a? ap? ???e µ?a ap? a?t?? ?a p????µe p??? t?? pe??pt?se?? t??? ?a? a?t?? ?? te?e?ta?e? ?a e??a? p?? ?a t?p??et????? st? st??? L.


Óôçí pe??pt?s? p?? p??sd?????eta? ??p???? ap? t??? te?est?? µetaßat???t?ta? (*, ?, +) p??st??e?ta? ep?p???? ?????sµata st?? st??? L. F?s??? ?? ?at?????e? t?µ?? s?µp???????ta? st?? st??e? X ?a? ? ??a ?a s??µat?ste? ? e??st?te p?e??da. ?? ? te?est?? e??a? ? ‘+’  t?te ??a ???e ?????sµa µe t?µ? v p?? ?p???e? st? st??? L p??st??e?ta? ??a ta ?????sµata p?? ????? afet???a (from value) t? v. Te??e?ta? a?t????t? ?t? t? ??? a?t? ?????sµa ?a p??pe? ep?p???? ?a p???e? ????? t???  p??????µe???? pe?????sµ???. ??t? s??ep??eta? ?t? ?a p??pe? ?a e??a? pe??pt?s? t?? ?at??????? ?a? ? t?µ? t?? ?a ß??s?eta? µ?sa st? ped?? t?µ?? t?? ???sµat?? Y. ? te?est?? ‘*’ pa???e? t?? ?d?a s??s? µe t?? ‘+’ epa???µ??? µe t?? p?e??de? t?? µ??f??: <a,NULL,a> ?p?? t? a a???e? st?? t?µ? t?? ped??? t?µ?? t?? ???sµ?t?? X ?a? Y. ?e t?? ?d?e? p?e??de? p??sa????e? ?a? ? te?est?? ‘?’ t?? s??s? p?? ?a p?????pte a? de? ?p???e ?a????? te?est?? µetaßat???t?ta?.


�
?? ó÷Ýóåéò s?????s??. ?e?????f??ta? ?? COMP_OP(X,Y) ?p?? COMP_OP ??a ap? ta <,<=,=,>=,>. ?p?st??f??? µ?a s??s? ?at’ a???? p??? st? s??µa <X,Y> ap? t? ?p???  te???? ??at???ta? µ??? ?? st??e? p?? a?t?st?????? se µetaß??t??. ?p?? ?a? st?? p??????µe?e? ?at?????e? EDB s??se?? ?? st??e? pa?????? t?µ?? ap? ta ped?a t?µ?? t?? a?t?st????? ???sµ?t??. ?? ep?p???? ‘f??t????sµa’ p?? ???eta? e??a? d?a??af? t?? p?e??d?? ??a t?? ?p??e? ? e??st?te s?????s? p?? ????eta? ap? t? COMP_OP µeta?? t?? p??t?? ?a? t?? de?te??? s??teta?µ???? t?? p?e??da? e??a? ?e?d??. ?.?. ? <=(4,?) ?a ep?st???e? µ?a s??s? µe µ?a st??? µ??? p?? ?a pe????e? ?s??? a???µ??? ap? t? ped?? t?µ?? t? ???sµat?? ? e??a? µe?a??te??? t?? 4.


S?µe??s?: ????? t??a a?af??aµe ?t? ?? st??e? p?? a?t?st?????? se ??a ???sµa ðáßñíïõí t?µ?? ap? t? ped?? t?µ?? a?t?? t?? ???sµat??. St?? pe??pt?s? p?? t? ped?? t?µ?? e??? ???sµat?? de? ???eta? ???st? st?? EDB t?te a?t?µata ?e??e?ta? p??? t?? ?p?????sµ? t?? EDB ?t? t? ped?? t?µ?? t?? ?????sµat?? e??a? ??? ? ß?s?. ?et? t?? ?p?????sµ? t?? EDB t? ped?? t?µ?? pe??????eta? st?? t?µ?? p?? ?p?????? st? st??? p?? a?t?st???e? st? ?????sµa. ??a??es? ap?te???? ?? ?at?????e? st?? EDB ?????sµ?t?? ?a? ta ???sµata t?? EDB s?????s?? ?p?? p??ta ?a p??pe? t? ped?? t?µ?? ?a p??sd?????eta?..


3.1.3 ????se?? IDB


?p?? ?d? ????µe ep?s?µ??e? ???e IDB ????eta? µ?s? e??? ? pe??ss?t???? d?ad?????? ?a????? se ??a p????aµµa DATALOG. St?? ?efa?? ???e ?a???a a?af????µe t? ???µa t?? IDB µa?? µe t? s??µa t??. ?? s??µa t?? IDB p??sd?????eta? µe µ?a a???????a µetaß??t?? ?a? sta?e??? p?? ?????eta? se d?? tµ?µata: t?? desµe?µ??e? (bound) ?a? t?? e?e??e?e? (free) µetaß??t??. ?? ?a? ? ???s? t?? ???? ‘µetaß??t??’ e??a? ?ata???st???, t?? ????et??µe ??at? s?????? a?t? ???s?µ?p??e?ta?.


?ts? st?? êáíüíá:


R(X,Y; Z) :- IN(X,Z), IN(Z,M2_Class), ISA(X,Y)


R e??a? t? ???µa t?? ??a? IDB, X ?a? Y  e??a? ?? desµe?µ??e? µetaß??t?? t?? ?a? Z e??a? ? µ??? e?e??e?? µetaß??t? t??. ? pa?ap??? ?a???a? d?µ?????e? µ?a s??s? µe 3 st??e?. St?? p??t? st??? ???e p?e??da? ?p???e? µ?a ‘ap??’ ???s? (S_Class), st?? de?te?? ?p???e? ? ?pe????s? t?? ?a? st?? t??t? ? µeta???s? t?? ?p??a? e??a? pe??pt?s?.


? ????? t?? desµe?µ???? µetaß??t?? e??a? ?a ???se? t? ‘p?a?µat??? s??µa’ t?? ?a???a. ?? d??ad? ? pa?ap??? ?a???a? ?ta? ? te?e?ta??? se ??a p????aµµa DATALOG ?a? ??a a?t?? p?? ?a ????e t? s??s?-ap?t??esµa ? s??s? a?t? ?a ap?te?e?t? ap? 2 st??e?. ?? ? ?a???a? ß??s?eta? st?? a??? ? t? µ?s? t?? p?????µµat?? ?? ?a???e? p?? ?p??ta? a?t?? ?a p??pe? ?a a?af????ta? se a?t?? p??sd???????ta? ?a? t?? desµe?µ??e? ?a? t?? e?e??e?e? µetaß??t??. Ta  µp????saµe ????? ????? ?a ???s??µe t?? IDB S s??a?t?se? t?? R ?? e???:


S(X;):- R(X,Y;object)


?e a?t? t?? t??p? ?a p????µe ??e? t?? pe??pt?se?? t?? µeta???s?? object.


??a? ep?p???? pe?????sµ?? p?? ?p???e? e??a? ?? µetaß??t?? p?? eµfa?????ta? st?? ?efa?? t?? ?a???a ?a eµfa?????ta? ?a? st? s?µa t??. ???µ?, ?ta? µ?a IDB ???s?µ?p??e?ta? st? s?µa t?? ?a???a ?a p??pe? ?a s???de?eta? ap? t? ?d?? p????? desµe?µ???? ?a? e?e??e??? µetaß??t?? µe a?t? p?? ???s?µ?p??????e st?? ?a???a(e?) ???sµ?? t??.


Méá ep?p???? s?µßas? p?? ?????µe ??a ta IDBs p?? ??????ta? µ?s? p????? ?a????? e??a? p?? a?t? ?a ???f??µe p.?.:


R(X;) :- S(X;Y), SS(Y;)


R(X;) :- T(X;D), TT(D;S)


ãñÜöïõìå:


RS(X;) :- S(X,Y;), SS(Y;)


RT(X;) :- T(X;D), TT(D;S)


R(X;) :- RS(X;) | RT(X;)


? s??s? p?? a?t?st???e? st?? ?efa?? e??? ?a???a pe????e? t?? p?e??de? e?e??e? p?? a? ? t?µ? ???e s??teta?µ???? t??? d??e? st?? µetaß??t? t?? a?t?st????? st???? ?a µp????? ?a ß?e???? t?µ?? ??a t?? ?p????pe? µetaß??t?? (p?? a?af????ta? st? s?µa a??? ??? st?? ?efa?? t?? ?a???a) ?ts? ?ste ???e s??s? st? s?µa t?? ?a???a ?a pe????e? t?? p?e??da p?? s??µat??eta? µe t?? µetaß??t?? p?? ???s?µ?p??e?. G?a pa??de??µa st?? ?a???a:


R(X;) :- T(X;D), TT(D;S)


? IDB R ?a pe????e? e?e??e? t?? p?e??de? <a> ?ts? ?ste a? ?=a ?a µp????? ?a ß?e???? t?µ?? d ?a? s ??a t?? µetaß??t?? D ?a? S ?ts? ?ste ?? p?e??de? <X,D>=<a,d> ?a? <D,S>=<d,s> ?a a?????? st?? s??se?? T ?a? TT a?t?st???a.


??daµe üôé p???e?µ???? ?a s??µat?ste? ??a? ?a???a? a?af????µe st? s?µa t?? µ?a a???????a ap? EDBs (µe t?? s??ta?? p?? pa???s??saµe pa?ap???) ?a? IDBs ???s?µ?p????ta? t? s?st? a???µ? e?e??e??? ?a? desµe?µ???? µetaß??t??. ??a ep?p???? d??at?t?ta p?? d??e? ? DATALOG e??a? a?t? ?a ???s?µ?p??????? EDBs ?a? IDBs a?t??s?e? ?a a?af????ta? ?? a???se?? t???. ?.? a? ???aµe ?a ß???µe ta ???µata p?? de? e??a? f??t??? ?a  ???faµe:


R(X;) :- IN(X,¼÷çìá), -ÉÍ(X,Öïñôçãü)


S’ a?t? t?? pe??pt?s? ?a p??pe? ?? p?e??de? p?? s??µat????ta? µe t?? ap?d?s? t?µ?? st?? µetaß??t?? ?a µ?? a?????? st?? s??s? p?? s?µµet??e? µe t?? ????s? t?? st?? ?a???a.


3.2 ?a???e? µetas??µat?sµ??


????ta? e?s??e? t?? ßas???? ???se?? ??a ta DATALOG p?????µµata pa???s?????µe t?? t??p? p?? µ?a e??t?s? se ???ssa TELQUEL µetat??peta? se t?t??? p????aµµa.


3.2.1 Ge???? f???s?f?a


? t??p?? µe t?? ?p??? s??µat??eta? t? p????aµµa DATALOG p?? a?t?st???e? st?? e??t?s? TELQUEL e??a? a?ad??µ???? ?a? ‘s?µßad??e?’ µe t? ??aµµat??? t?? ???ssa?. ??t? s?µa??e? ?t? ?a??? ???e e??t?s? d?asp?ta? se ap???ste?e? d???se??, s?µf??a µe t?? ??aµµat??? t?? ???ssa?, ? a??????µ?? µetas??µat?sµ?? µetaf???e? p??ta t?? ap???ste?e? d???se?? se DATALOG ?a? ?pe?ta ???s?µ?p??e? t?? IDBs p?? p????pt??? ap? a?t?? ??a ?a s??µat?se? t?? ? t??? ????? ?a???e? p?? ?a a?t?st?????? st?? s???et? d???s?. S?µf??a µe t? a??t??? s?ept??? ?a e??a? ?a? ? t??p?? p?? ?a pe????????µe t? µet?f?as?. Ta e????s??µe d??ad? p?? s??µat??eta? ? ?a???a? ??a µ?a s???et? d???s? ?e????ta? ?t? ?? ?a???e? ??a t?? ap???ste?e? d???se?? p?? t?? apa?t????? ????? ?d? d?µ???????e? ?a? ta a?t?st???a IDBs e??a? d?a??s?µa.


3.2.2 ?etat??p? e??se?? SFWs


S?µf??a µe ta üóá a?af??aµe st?? pe????af? t?? TELQUEL e??a? d??at? ?a p????µe t?? ???s? ä?? SFW ??a ?a s??µat?s??µe µ?a ??a s??s? d??????ta? ??t? sa? SFW1 union SFW2. ??? ? s??s? p?? a?t?st???e? st?? SFW1 ?p??????eta? st?? IDB R1(X;Y) ?a? ? s??s? p?? a?t?st???e? st?? SFW2 st?? IDB R2(X;Z) ?p?? X e??a? t? s????? t?? desµe?µ???? µetaß??t?? ?a? st??? ä?? ?a???e?, e?? Y ?a? Z ta s????a t?? e?e??e??? µetaß??t?? t?te ? s??s? p?? a?t?st???e? st?? ???s? ß??s?eta? st?? IDB:


R(X;Y U Z) :- R1(X;Y) | R2(X;Z)


?p?? ? e?µ??e?a t?? ???s?? t?? ‘|’ d????e pa?ap???.


3.2.3 ?etat??p? t?µ?? SFWs


? ìåôáôñïðÞ µ?a? d???s?? t?µ?? ä?? SFWs ap? TELQUEL ??d??a se ?a???a DATALOG e??a? pa??µ??a µe t?? µetat??p? t?? ???s?? µe µ?a µ??? pa?a??a??. ?? s??µat?s??µe t?? t?µ? d?? SFWs d??????ta? SFW1 intersect SFW2 ?a? ?? IDBs p?? a?t?st?????? st?? d?? SFWs e??a? ?p?? p??????µ???? ?? R1(X;Y) ?a? R2(X;Z) a?t?st???a t?te ? IDB p?? a?t?st???e? st?? t?µ? t??? ????eta? ap? t?? ?a???a:


R(X;Y U Z) :- R1(X;Y), R2(X;Z)


?p?? ? U Z s?µß????e? t?? ???s? t?? s?????? Y  ?a? Z.


3.2.4 ?etat??p? d?af???? SFWs


St? ?d?? p?e?µa µe t?? ???s? ?a? t?? t?µ? ß??s?eta? ?a? ? d?af??? ä?? SFWs. ?ts? ? ?a???a? p?? ????e? t?? IDB p?? a?t?st???e? st?? d?af??? 2 SFWs ?p?? d????eta? µ?s? t?? SFW1 minus SFW2 e??a?:


R(X;Y U Z) :- R1(X;Y), -R2(X;Z)


?p?? R1(X;Y) e??a? ? IDB p?? a?ad??µ??? ??e? ?p?????ste? ??a t?? SFW1 ?a? R2(X;Z) ? a?t?st???? IDB ??a t?? SFW2.


3.2.5 ?etat??p? t?? FROM tµ?µat?? t?? SFW.


Õðåíèõìßæïõìå ?t? t? From tµ?µa µ?a? SFW ??e? t?? µ??f?:


From ìåô1 IÍ õðïåñþôçóç1, ìåô2 IÍ õðïåñþôçóç2,....,ìåô? IÍ õðïåñþôçóç?


G?a ?a s??µat?s??µe t?? IDB p?? a?t?st???e? s’ a?t? t? d???s? ?p???t??µe ?t? ????µe d?a??s?µe? ap? a?ad??µ??? ?p?????sµ? t?? IDBs ??a t?? ?p?e??t?se?? #1 ??? #? ?st?: R1(X1;Y1),R2(X2;Y2),..., R?(X?;Y?) ??? Xi = {Xi1,Xi2,...,Xi?} ?a? Yi = {Yi1,Yi2,...,Yi?} ??a i = 1,2,...,? t?te s??µat????µe t??? ?a???e? ?1,?2,..., ?? ?? e???:


Ti(; {ìåôi} U Yi) :- Ri({ìåôi} U {Xi2,Xi3,...,Xi?};Yi) i=1,2,...,í


??a? t?t???? ?a???a? ??s?ast??? µetaf???e? t?? ìåôi IN õðïåñþôçóçi µet???µ????ta? t?? µetaß??t? Xi1 t?? ?a???a Ri se µeti.


????ta? t??a s??µat?se? t?? Ti IDBs ??????µe a?ad??µ??? ??a ??? s????? ?a????? µe t?? ß???e?a t??? ?? a????????:


S1(;Z1) :- T1(;Z1)


Si(;Zi U Freevarsof(Si-1)) :- Ti(;Zi), Si-1(;Freevarsof(Si-1)) i=2,3,...í


¼ðïõ Zi = {ìåôi} U Yi i=1,2...,?


To IDB S? áðïôåëåß ôç ‘ìåôÜöñáóç’ üëçò ôçò from äÞëùóçò. Ðñüêåéôáé ïõóéáóôéêÜ ãéá ôç óýæåõîç üëùí ôùí Ti ìüíï ðïõ ãßíåôáé åéóÜãïíôáò Ýíá åðéðëÝïí IDB êÜèå öïñÜ. Ôï ‘âÜèïò’ óôç äåíäñéêÞ äïìÞ ðïõ äçìéïõñãåßôáé óõìðôýóóåôáé óôï ôÝëïò áðü ôçí öÜóç ôçò áðëïðïßçóçò (simplification).


3.2.6 ?etat??p? t?? WHERE d???s??


?? WHERE ap?te?e? t? t??t? ?a? te?e?ta?? ??µµ?t? µ?a? SFW. ??s? a?t?? d?at?p??eta? ? s?????? p?? p??pe? ?a p?????? ?? µetaß??t?? t?? SFW µeta?? t???. ?? µet?f?as? a?t?? t?? s??????? ?a pe????????µe pa?a??t?. ??e??? p?? p???ata?t??? p??pe? ?a d?e??????s??µe e??a? ?t? ?? IDBs p?? a?t?st?????? se s?????e? ????? µ??? e?e??e?e? ?a? ??? desµe?µ??e? µetaß??t??.


3.2.6.1 ?etat??p? t?? s??????? µe te?est?? and, or ?a? not


? s?????? p?? d?at?p??eta? st? WHERE µp??e? ?a ap?te?e?ta? ap? µ?a ßas??? s?????? ?p?? ?? e?f??se?? µ???pat??? ?a? ?? s?????se?? e?te ?a s??µat??eta? ap? ???e? ap???ste?e? µ?s? t?? te?est?? and, or ?a? not. S’ a?t? t?? te?e?ta?a pe??pt?s? ? µet?f?as? e??a? e?te??? a?????? µe t? µet?f?as? t?? s??????e???t???? p???e?? µeta?? SFWs. ?? ???p?? ? s?????? s??µat??eta? µe t??? pa?a??t? t??p???:


óõíèÞêç1 and óõíèÞêç2


óõíèÞêç1 or óõíèÞêç2


not óõíèÞêç1


?a? ?? IDBs  p?? áíôéóôïé÷ïýí st? s??????1 ?a? s??????2 e??a? a?t?st???a ?? R1(;Y1) ?a? R2(;Y2) t?te ? µet?f?as? t?? pa?ap??? s????t?? s??????? e??a?:


S1(;Y1 U Y2) :- R1(;Y1), R2(;Y2) ãéá ôçí óõíèÞêç ðïõ ÷ñçóéìïðïéåß and


S1(;Y1 U Y2) :- R1(;Y1) | R2(;Y2) ãéá ôçí óõíèÞêç ðïõ ÷ñçóéìïðïéåß or


S1(;Y1) :- --R1(;Y1) ãéá ôçí óõíèÞêç ðïõ ÷ñçóéìïðïéåß not


3.2.6.2 ?etat??p? t?? e?f??se?? µ???pat??? (path expressions)


Óýìöùíá µe t?? ??aµµat??? t?? ???ssa? ???e ??f?as? µ???pat??? ??e? t? µ??f?:


{ìåô/ôç Þ óôáèåñÜ}.âÞìá1{. Þ |}âÞìá2{. Þ |}.....{. Þ |}âÞìá?


? µet?f?as? µ?a? t?t??a? ??f?as?? ???eta? a????????ta? ta ß?µata. ÎåêéíÜìå pa?????ta? DATALOG ??d??a  ??a t? p??t? ß?µa ?a? a???????? ??a ??a ta ?p????pa. ?p?? e????saµe ?a? ?ta? pa???s??saµe t?? TELQUEL ? s??ta?? t?? ???e ß?µat?? ??e? µ?a ap? t?? pa?a??t? d?? µ??f??:


{link:}::....:({-}category1&...&{-}categoryn){*?+??}{[tovalue]}


{link:}::....:({-}category1|...|{-}categoryn){*?+??}{[tovalue]}


?p?? ?t? pe????e?eta? µeta?? { ?a? } e??a? p??a??et???.


???a µe ß?s? t?? pa?ap??? s??ta?? ? µetas??µat?sµ?? t?? ???e âÞìáôïò e??a? fa?e???. ?? ?p???s??µe ?t? ? e??a? ? µetaß??t? ? ? sta?e?? µe t?? ?p??a ?e????e? ? ??f?as? µ???pat???, t?te ? µet?f?as? t?? p??t?? ß?µat?? a?????a µe t? p??a s??ta?? ???s?µ?p??e?ta?:


A1.[meta](&)([-]category1,...,[-]categoryn)[+Þ*Þ?](X, link, tovalue)


A1.[meta](|)([-]category1,...,[-]categoryn)[+Þ*Þ?](X, link, tovalue).


?p?? meta ? a???µ?? t?? ‘:’ p??? t?? ‘(‘.


Óôçí pe??pt?s? p?? ta link ?a? tovalue de? p??sd???????ta?, ???s?µ?p?????ta? st? ??s? t??? ß????t???? µetaß??t??. ?p?s?? ?? te?est?? µetaßat???t?ta? ?aµß????? µ???? ef?s?? a?af????ta?.


G?a t? ß?µa ?p’ a???µ?? i (i>1) ? µet?f?as? t?? e?a?t?ta? t?s? ap? t?? te?est? p?? t? s??d?e? µe t? p??????µe?? ß?µa (^ ? .) ?s? ?a? ap? ta 2 te?e?ta?a ???sµata t?? p??????µe??? ß?µat?? (?st? linki-1 ?a? tovaluei-1). ?? ? te?est?? e??a? ? ^ t?te ? µet?f?as? t?? ß?µat?? ??a ???e µ?a ap? t?? d?? d??at?? s??t??e?? e??a?:


Ai.[metai](&)([-]category1,...,[-]categoryn)[+|*|?](linki-1,linki,tovaluei)


Ai.[metai](|)([-]category1,...,[-]categoryn)[+|*|?](linki-1,linki,tovaluei)


?? áíôßèåôá ? te?et?? e??a? ? ‘.’ t?te ? µet?f?as? e??a?:


Ai.[metai](&)([-]category1,...,[-]categoryn)[+|*|?](tovaluei-1,linki,tovaluei)


Ai.[metai](|)([-]category1,...,[-]categoryn)[+|*|?](tovaluei-1,linki,tovaluei)


?p?? st?? pe??pt?s? t?? µet?f?as?? t?? p??t?? ß?µat?? ?ts? ?a? t??a: 


Tï meta e??a? ? áñéèìüò t?? : p??? t?? ‘(‘.


St?? ðåñßðôùóç p?? ta linki ?a? tovaluei de? p??sd???????ta?, ???s?µ?p?????ta? st? ??s? t??? ß????t???? µetaß??t??.


?? ôåëåóôÝò µetaßat???t?ta? ?aµß????? µ???? ef?s?? a?af????ta?.


? s??????? ìåôÜöñáóç t?? µ???pat??? s??µat??eta? ap? t?? ?a???a:


R(;X,link1,link2,...,link?,tovalue1,tovalue2,...,tovalue?):- A1[meta1]....(X,link1,tovalue1),.....,A?[meta?]...(link?-1/tovalue?-1,link?,tovalue?)


?? ??p??? ap? ta link ? ta tovalue ? t? ?d?? t? X e??a? sta?e?? ?a? ??? µetaß??t?, t?te a?t? de? s?µpe???aµß??eta? st? s????? t?? e?e??e??? µetaß??t?? t?? ?a???a R.


3.2.6.3 ?etat??p? t?? d???se?? exists


??a ap? t?? ßas???? s?????e? ðïõ e??a? d??at?? ?a ?p?????? st? WHERE tµ?µa µ?a? SFW e??a? ? ‘exists (?p?e??t?s?)’. ?? ? µet?f?as? t?? ?p?e??t?s?? ?d??e? st?? IDB R(X;Y) t?te ? µet?f?as? t?? s??????? exists e??a? ap??? ?:


E(;Y):- R(X;Y)


3.2.6.4 ?etat??p? t?? µetaß??t?/sta?e?? IN ?p?e??t?s?


Ìéá ???? ?at?????a ßas???? s??????? e??a? ? ‘µetaß??t?/sta?e??’ IN ?p?e??t?s?. ?? ?p?? p??????µ???? R(X1,X2,...,Xm; Y) e??a? ? IDB p?? a?t?st???e? st?? ?p?e??t?s? ?a? X ? sta?e??/µetaß??t? t?? s??????? t?te ? µet?f?as? t?? e??a? ?:


I(;{X}UY):- R(X,X2,...,Xm;Y) 


F?s??? ?p?? ?a? st?? e?f??se?? µ???pat??? a? ? X e??a? sta?e??, t?te de? s?µµet??e? st? s????? t?? e?e??e??? µetaß??t?? t?? I.


3.2.6.5 ?etat??p? t?? µetaß??t?/sta?e?? ISA µetaß??t?/sta?e??


? ôñßôç ?at?????a s??????? d????e? s??se?? ISA µeta?? µetaß??t?? ?a? sta?e???. ?? X e??a? ? p??t? µetaß??t?-sta?e?? (p??? t? ISA) ?a? Y ? de?te?? ? µet?f?as? a?t?? t?? s??????? ???eta? µe t?? ?a???a:


R(;X,Y):- ISA(X,Y)


?p?? ?a? p??????µ???? ? ? ?a? ? ? pe???aµß????ta? st? s????? t?? e?e??e??? µetaß??t?? t?? R µ??? a? e??a? µetaß??t??.


3.2.6.6 ÌåôáôñïðÞ t?? µetaß??t?/sta?e?? op µetaß??t?/sta?e??


? ôåëåõôáßá ?at?????a ßas???? s??????? e??a? a?t?? p?? s????????? µe ??a? ap? t??? ?at???????? te?est?? (<,<=,=,>=,>) d?? µetaß??t?? ? sta?e???. ?d? ?a e????s??µe p?? ???eta? ? µet?f?as? ??a t?? te?est? ?s?t?ta?. ? µet?f?as? ??a t??? ?????? te?est?? e??a? p????? a??????. ?p?? ?a? st?? µet?f?as? t?? ISA s??????? X e??a? ? µetaß??t?-sta?e?? p??? t?? te?est? ?a? Y a?t? µet? t?? te?est?. ? µet?f?as? e??a?:


R(;X,Y):- =(X,Y)


G?a t?? e?e??e?e? µetaß??t?? t?? ?a???a ?s??e? ?t? ?a? st?? pe??pt?s? t?? ISA.


3.2.7 S??????? µetat??p? t?? SFW


Åßäáìå p?? µetaf?????ta? t? FROM ?a? t? WHERE tµ?µa µ?a? SFW. ???a ?a e?et?s??µe p??, µe ded?µ??e? t?? µetaf??se?? a?t?? t?? tµ?µ?t?? µp????µe ?a µetaf??s??µe ???????? t?? SFW. ?? ???p?? F(;Y) e??a? ? IDB p?? p????pte? ap? t? µet?f?as? t?? FROM tµ?µat?? ?a? W(;Z) e??a? ? a?t?st???? IDB ??a t? WHERE, ? IDB ??a ???????? t?? SFW p????pte? ap? t?? ?a???a:


SFW(X;Y U Z):- F(;Y),W(;Z)


¼ðïõ ? e??a? t? s????? t?? µetaß??t?? p?? a?af????ta? st? Select tµ?µa t?? SFW.


?p???e? ìéá ‘e?f???sµ???’ pe??pt?s? ?p?? µ?a sta?e?? (? st?? pe??pt?s? f???asµ???? SFW ?a? µetaß??t?) ?st? C p?? ?e??e?ta? ?t? e??a? ???s? ?a ?p??a??st? µ?a ???????? SFW. ??te ? IDB ??a t?? SFW ????eta? ap? t?? ?a???a:


SFW(X;C):- IN(X,C)


?? C s?µpe???aµß??eta? st?? e?e??e?e? µetaß??t?? t?? SFW µ??? ef?s?? e??a? µetaß??t?.


3.3 ??µ? a?apa??stas??


?p?? e????saµe st?? a??? t?? ?efa?a??? ? p??t? f?s? t?? µet?f?as?? µ?a? TELQUEL e??t?s?? de? ?d??e? se ??p??? p????aµµa DATALOG µe t? µ??f? ?e?µ????. ??µ?????e?ta? ?µ?? µ?a de?d???? d?µ? p?? (s?ed??) ???e ??µß?? t?? e??a? ?s?d??aµ?? µe t?? ???sµ? µ?a? ?DB. ??? ??µß? a?t?? t?? d?µ??, ?p?? ??e? ???ste? st?? ???ssa C pe?????f??µe s’ a?t? t?? e??t?ta. ? d?µ? a?t? ???s?µ?p??e?ta? ?a? ??a ?????? ?????? ?p?? a?apa??stas? µetaß??t??, EDBs ?a? sta?e???. ? ???sµ?? t?? e??a? ? a????????:


typedef struct Node {


enum Node_Type {IDB, Comparison, In, Isa, Attribute, Variable, Object, Integer, Real, String} type;


int num_slots;


char *name;


int sign;


union Detail {


struct {enum Bool_Op {Conjunction, Disjunction} op;


              int num_bound_vars, num_free_vars, num_children;} idb;


struct {enum Comp_Op {LT, LE, EQ, NE, GE, GT, SM, NS} op;} comparison;


struct {enum Bool_Op op; int num_categories, meta;


            enum Transitivity_Flag {EQ1, LE1, GE0, GE1} tc;} attribute;


struct {int scope; struct Node *value, *next;} variable;


struct {SYSID value;} object;


struct {int value;} integer;


struct {float value;} real;


} detail;


struct Node **slots;


} NODE;


?? ped?? type äçëþíåé t? ???? t?? ??µß?? ?a? a?????a µe a?t?? ???s?µ?p??e?ta? ?a? t? ?µ???µ? µ???? t?? union detail ??a ?a ap????e?se? e?d???? p????f???e? p?? ??e???eta? a?t?? ? ??µß??. ??a??es? ap?te???? ?? sta?e??? t?p?? s?µß???se???? (strings) ?p?? t? µ??? p?? ??e???eta? e??a? ? t?µ? t??? p?? ap????e?eta? st? ped?? name. ? p??a?a? slots ap????e?e? d?af??et???? p????f???e? ?at? pe??pt?s?:


St?? ðåñßðôùóç t?? IN, ISA ?a? COMPARISON EDBs de???e? sta ???sµata t??? (X ?a? Y).


St?? ðåñßðôùóç t?? EDB Attribute de???e? t?s? sta ???sµata (X, L ?a? Y) ?s? ?a? st?? ?at?????e? t?? EDB.


St?? pe??pt?s? t?? IDBs ap????e???ta? ?? e?e??e?e? ?a? ?? desµe?µ??e? µetaß??t?? ?a??? ?a? ?? ???at????? ??µß?? t??, ?? IDBs d??ad? p?? ß??s???ta? st? s?µa t?? ?a???a.


????????? epe?????µe t? ???? µe????? ped??? p?? ? ?e?t?????a t??? e?de??µ???? ?a µ?? e??a? p??fa???:


?? ðåäßï op st? struct idb d?a????e? a? ????µe ‘f?s????????’ ?a???a (t?µ? conjunction) ? ‘?e?d??a???a’ (t?µ? disjunction) d??. ?a???a t?? µ??f??: R(...):- R1(..) | R2(...) |...|Rn(...).


?? ped?? op óôç struct comparison p??sd?????e? t?? te?est? t?? s?????s??. ? a?t?st????a µeta?? t?µ?? ?a? te?est?? e??a?: LT->’<’, LE->’<=’, EQ->’=’, NE->’!=’, GE->’>=’, GT->’>’, SM->’=~’, NS->’!~’


ÔÝëïò t? ped?? tc st? struct attribute p??sd?????e? t?? te?est? µetaßat???t?ta? t?? e??st?te ?.(...) EDB. ? a?t?st????a µeta?? t?µ?? ?a? te?est?? e??a?: EQ1->’êáíÝíáò ôåëåóôÞò’, LE1->’ôåëåóôÞò ?’, GE0->’ôåëåóôÞò *’, GE1->’ôåëåóôÞò +’.
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4. ?e?? QI ?a? PQI


?? SIS p??? t?? TELQUEL e??p??et??se t?? a????e? ??a epe??t?s? t?? ß?s?? µ?s? t?? QI ??a pe??stas?a??? (ad hoc) e??t?se??. ?? PQI pa???e? t?? ?d?e? d??at?t?te? p?? pa???e? ?a? t? QI a??? se p????aµµat?st??? pe??ß????? (C/C++). Ta pe????????µe p??? s???pt??? t?? ?e?t?????a t?? QI. G?a µ?a p???? pe????af? t?s? t?? QI ?s? ?a? t? PQI de?te a?t?st???a ta [PQI98] ?a? [QI98]. ?? pe??ss?te?e? e??t?se?? t?? QI efa?µ????ta? se ??a ‘t????? a?t??e?µe??’ t?? ß?s?? ?a? t?p??et??? ta ap?te??sµata se µ?a ?atas?e?asµ??? e? t?? p??t???? d?µ? s?????? st?? ?p??a t?p??et??? ???a a?t??e?µe?a. ?a pe??e??µe?a t?? s??????-ap??t?s? e?a?t??ta? ap? t? p??a e??a? ? e??t?s?. ?.?. a? ?atas?e??s??µe ??a ?a???????? ?e?? s????? µe t?? e?t??? sgn (= set get new) ?a? ?pe?ta ??s??µe ?? t????? a?t??e?µe?? t?? ???s? S_Class (e?s????ta? t?? e?t??? ‘scn S_Class’, scn = set current node) µp????µe st? s????? ap??t?s? ?a p????µe t?? pe??pt?se?? t?? µe t?? e?t??? gai. ?a ap?te??sµata µ?a? e??t?s?? ap????e???ta? p??ta st? ‘t????? s?????’. ? sgn  ??s?ast??? ?atas?e???e? ??a ?e?? s????? ?a? t? ??te? ?? t?????. 


?? QI d??e? t?? d??at?t?ta d?a?e???s?? s??????. ?e t?? e?t??? stor <???µa> ap????e?eta? st? µ??µ? t? t????? s????? µe t?? ???µas?a ‘???µa’. ? ap????e?s? t?? t?????t?? s?????? e??a? apa?a?t?t? µ?a ?a? µe t?? ep?µe?? e??t?s? st?? ß?s? t?? SIS ta pe??e??µe?a t?? ?a a???????.


?p?p???? d??eta? ? d??at?t?ta s??µat?sµ?? ???s??, t?µ?? ?a? d?af???? µeta?? t?? t?????t?? s?????? ?a? e??? s?????? p?? ap????e?t??e st? µ??µ? p?? p???. (??t???? su, si, sd <???µa>). ???µ? e??a? ef??t?  ?? e??t?se?? ?a µ?? ape??????ta? st? ß?s? a??? se ??a s?????. S’ a?t? t?? pe??pt?s? t? ap?t??esµa p????pte? efa?µ????ta? t?? e??t?s? se ???e st???e?? t?? s?????? ?a? s??µat????ta? t?? ???s? t?? ep?µ????? ap?te?esµ?t??. ? p??sd????sµ?? t?? d?µ?? st? ?p??a ?a efa?µ?ste? ? ep?µe?? e??t?s? (t????? a?t??e?µe?? ? ??a s?????) ep?te?e?ta? µ?s? t?? e?t???? apon <???µa> (apon = apply on) ?p?? t? ???µa ?a?a?t????e? t? s????? st? ?p??? ?a efa?µ?ste? ? e??t?s? ? ??e? t?? t?µ? ‘cn’ ??a ?a de??e? st? t????? a?t??e?µe??. 


Ta ????????s??µe t?? s??t?µ? e?sa???? µa? st? PQI (p?? se ?aµ?? pe??pt?s? de? µp??e? ?a ?a?a?t???ste? p?????) µe t?? pe????af? µ?a? ?µ?da? e?t???? p?? ?a ???s?µ?p???s??µe ??a ?a ???p???s??µe ta a?ad??µ??? ?a?a?t???st??? t?? TELQUEL. ? ?µ?da a?t? ??e? ?? ßas??? t?? µ???? t?? e?t??? tal (=Traverse All Links). ? ?e?t?????a a?t?? t?? e?t???? e?a?t?ta? se µe???? ßa?µ? ap? 5 ???e? e?t???? p?? ?a pe????????µe pa?a??t? a??? se ?e????? ??aµµ?? e??a? ? e???: ?e?????ta? ap? t? t????? a?t??e?µe?? (? ??a a?t??e?µe?? ap? t? t????? s????? ef?s?? ? e??t?s? efa?µ??eta? se s?????) ß??s???µe ??a ta ?????sµata t??. ?p? a?t? ta ?????sµata pa?a??at??µe µ??? e?e??a p?? ??a??p????? t?? s?????e? p?? ??????µe µe t?? ß???e?a t?? 5 e?t???? ??a t?? ?p??e? ???aµe ???? pa?ap???. G?a ta ?????sµata p?? pa?a??at??µe ß??s???µe t? ???? ???? t??? (?pe???µ????µe ?t? ??a ?????sµa ????e? µ?a s??s? µeta?? 2 a?t??e?µ????). G?a ???e ??a ap? ta ???a p?? e?????sa? epa?a?aµß????µe t?? ?d?a d?ad??as?a a?ad??µ???: ß??s???µe ta ?????sµata t??? ?.t.?. Se ???e st?d?? t?? a?ad??µ?? epa??????µe t? s?????-ap??t?s? µe ta ‘pa?a??at????ta’ ?????sµata. ? d?ad??as?a staµat?e? ?ta? t? s?????-ap??t?s? de? ‘eµp???t??eta?’ p???? µe ??a ?????sµata.


ÅðéóçìÜíáìå ?t? st? d?aµ??f?s? t?? ap?te??sµat?? t?? e?t???? tal s??e?sf????? 5 a??µa e?t????, t?? pa???s?????µe af?? d?s??µe ??p??e? d?e??????se??. St?? pe????af? t?? ?e?t?????a? t?? tal d?e??????saµe ?t? ap? ???e a?t??e?µe?? de? ?aµß????µe ?p’ ???? ??a ta ?????sµata t?? ad?a???t?? a??? µ??? e?e??a p?? ??a??p????? ??p??a s??????. ?p????µe ?a ???s??µe t? s?????? a?t? µe ß?s? t?s? t? ?d?? t? ?????sµa ?a? t?? ?d??t?te? t?? (se p??a ???s? a???e? ??p.) ?s? ?a? t?? ?d??t?te? t?? de?te??? a?t??e?µ???? p??  s?µµet??e? st? ?????sµa. ??????a µe t? a? t? de?te?? a?t??e?µe?? e??a? ? afet???a (from value) ? ? t?µ? t?? ?????sµat?? d?a????eta? ? d??s??s? t?? ?????sµat?? (? s?µpe?????? t?? d??ad? st? s?????-ap??t?s?) se a?t?st??f? (backward) ? e??e?a (forward) ?ate????s?. ?a pa?ap??? d??a???????? t?? 4 ap? t?? 5 e?t???? p?? d?aµ??f????? t? ap?t??esµa t?? tal:


? e?t??? sflc (=Set From-Link Condition) a??????e?ta? ap? µ?a s?????? p?? p??pe? ?a ??a??p??e?ta? ap? ta ?????sµata p?? d?as?????ta? e?????.


? åíôïëÞ stvc (=Set To-Value Condition) a??????e?ta? ap? µ?a s?????? p?? p??pe? ?a ??a??p??e?ta? ap? t?? t?µ?? (to-values) t?? ?????sµ?t?? p?? d?as?????ta? e?????


? e?t??? stlc (=Set To-Link Condition) a??????e?ta? ap? µ?a s?????? p?? p??pe? ?a ??a??p??e?ta? ap? ta ?????sµata p?? d?as?????ta? a?t?st??f??.


? åíôïëÞ sfvc (=Set From-Value Condition) a??????e?ta? ap? µ?a s?????? p?? p??pe? ?a ??a??p??e?ta? ap? t?? afet???e? (from-values) t?? ?????sµ?t?? p?? d?as?????ta? a?t?st??f??.


ÐÝñá ap? a?t?? t?? e?t???? ?p???e? ?a? ? sdep (=Set Depth) p?? pe??????e? t?? ap?stas? ap? t? a????? a?t??e?µe?? ap? t? ?p??? ?e????se ? e??t?s?. ??e??? p?? ???eta? d??ad? e??a? ? a?ad??µ? ?a staµat?e? µet? ap? t?? a???µ? t?? ß?µ?t?? p?? ?pa???e?e? ? e?t???.


×ñåéÜæåôáé ?a epe????s??µe ???? pa?ap??? t? p?? s??µat????ta? ?? ??????? s?????e? p?? a????????? t?? e?t???? sflc, stvc, stlc ?a? sfvc. ?e? ?a pe????????µe t?? ??????? s?????e? st?? p???? ??tas? t???, ?a a?af????µe µ??? ep??e?t??? ta ßas???te?a ?a?a?t???st??? t???. ?? ap???ste?e? ??????? e?f??se?? e??a? ? succ ?a? ? fail. ? p??t? e??a? p??ta a????? ?a? ? de?te?? p??ta ?e?d??.  ?p?s?? ?p?????? ?? ßas???? te?est?? ??a ??????? e?f??se?? and, or ?a? not. ???? t??? ???s?µ?p????? p???eµat??? (prefix) s?µß???sµ? ????? pa?e???se?? ?a? asfa??? ???s?µ?p?????ta? ??a ?a ?atas?e??s??? µ?a s???et?te?? ?????? s?????? ap? ap???ste?e?. ? p??t? µ? tet??µµ??? ?????? s?????? e??a? ?: 


blng <áíôéêåßìåíï> <óýíïëï> 


? ïðïßá e??a? a????? a? t? ‘a?t??e?µe??’ e??a? st???e?? t?? s??????. ? ßas???? t??p?? ??a ?a pe??????e? ?a?e?? t? a?t??e?µe?? e??a? µ?s? t?? ??f?as??:


sys <system_id>


¼ðïõ ‘system_id’ e??a? t? a?a?????st??? p?? ??e? p??sd?se? t? s?st?µa st? a?t??e?µe??.


Áíôßóôïé÷á ? ßas???? t??p?? ??a ?a pe??????e? ?a?e?? ??a s????? e??a? µ?s? t?? ??f?as??:


set <set_id>


?p?? set_id e??a? t? ???µa p?? ???s?µ?p??????e ??a ?a ap????e?te? p??????µ???? ??a s????? µe t?? e?t??? stor. St?? e?d??? pe??pt?s? p?? set_id=0 ??e?ta? t? ?????sµa ? t? ???? a?t?? t? ?p??? e?et??eta? ??a ?a s?µpe????f?e? st? s?????-ap??t?s?.


???a üìùò ap? ?d? ?p?????ta s????a µp????µe ?a pe????????µe ?a? s??d?asµ??? a?t?? µe t? t????? s????? p?? p????pt??? ap? t?? ???s?, t?µ? ?a? d?af??? ???s?µ?p????ta? e?f??se?? t?? µ??f??:


su <óýíïëï>


si <óýíïëï>


sd <óýíïëï>


?p????µe a??µ? ?a s??µat?s??µe s????a p?? p????pt??? ap? t?? efa?µ??? µ?a? ßas???? e??t?s?? t?? ß?s?? (p.?. gai = get all instances) se ??a s?????. Se µ?a t?t??a pe??pt?s? ? s??ta?? p?? a????????µe e??a?: <üíïìá åñþôçóçò> <óýíïëï>.


4.1 ? a????? ??a ep?p???? QI primitives


?p?? ????µe ?d? pa???s??se? ? TELQUEL ep?st??fe? sa? ap?t??esµa t?? e??t?se?? t?? s??se?? (relations). ?p?p???? ???s?µ?p??e? s??se?? ?a? sta e?d??µesa st?d?a pa?a????? t?? te????? ap?te??sµat?? ?p?? p????pte? ap? t?? pe????af? p?? ???aµe ??a t? front-end t?? ???ssa? st? p??????µe?? ?ef??a??. ?f?s?? ???p?? ?????µe se te???? st?d?? ?? TELQUEL e??t?se?? ?a µetaf?????ta? se ?s?d??aµe? t??? st? QI ?a p??pe? t? QI (?a? s??ep?? ?a? t? PQI) ?a ?p?st????e? p??a ap? s????a ?a? s??se?? ?? d?µ??, st?? ?p??e? ep?st??f??ta? ap?te??sµata. ?p??? ß?ßa?a, ? p??s???? µ?a? t?t??a? d?µ?? st? QI de? e??a? a??et?. Ta p??pe? ?a ?p?st??????ta? ?e?t?????e? p??? s’ a?t? p?? µ???? t??a de? ?p???a? ??at? ap???stata de? e??e ???µa ?a ?p?????? t?t??e? ?e?t?????e? ??a s????a. O? e????st?, a??? ?a? ??a?? ??a t?? a????e? µa?, s????? t?t???? ?e?t??????? ????eta? a?t? t?? s?es?a??? ???eß?a? (select, project, join). ??t? t? s????? ???p??, µa?? µe t?? a?t?st???? d?µ? ep??????µe ?a ???p???s??µe.


?p? ôçí ???? ap?? ? p??s???? µ?a? d?µ?? ‘s??s?’ st? QI ?st? ?a? µa?? µe t?? p??a?afe??e?se? ?e?t?????e? de? e??a? ??a??p???t??? a? e??a? ???? ?? p??? t? d?µ? s?????. ? e??t?se?? t?? QI ????? s?ed?aste? ??a ?a ep?st??f??? a??? ?a? ?a efa?µ????ta? p??? se s????a. ?f?s?? ???p?? de? ep???µ??µe ?a ?a??-???p???s??µe t?? e??t?se?? a?t?? ?a p??pe? ? d?µ? ‘s??s?’ ?a s??e????eta? µe t?? d?µ? s?????. ? p?? f?s???? t??p?? ??a ?a ???e? a?t? e??a? ?a ???p???s??µe t? ‘s??s?’ ?? ep??tas? t?? d?µ?? s?????. Te????µe ???p?? ?t? ??a s????? e??a? µ?a s??s? µe µ?a µ??? st???. ?p?s?? ef?s?? de? a??????µe t?? ßas???? e??t?se?? t?? QI ?a? a?t?? e?a????????? ?a ep?st??f??? ?? ap?t??esµa ??a s????? p???e?µ???? ?a µp????? ?a ?e?t?????s??? ?? ?d?e? e??t?se?? ?a? µe t?? d?µ? ‘s??s?’, ?e????µe ?t? a?t? ap?te?e?ta? ap? µ?a d?ateta?µ??? a???????a st????. ???e st??? µp??e? ?a a?t?µet?p?ste? ?at? t??????st?? t?? ?e?t?????e? p?? µa? e?d?af????? ?? s?????.


?? ðåñéóóüôåñåò ap? t?? pa?ap??? s?ed?ast???? ap?f?se?? ?fe????ta? se µ?a p??t? ???p???s? t?? d?µ?? ‘s??s?’ p?? ????e ap? t?? ????ß?? ???µa??a????. ? (epa?)???p???s? p?? ????e ap? t?? ???f??ta ?ta?:


?pa?a?t?t?, d??t? ? a????? ???p???s? de? ?ta? p????? ?s?? af??? t?? ?e?t?????e? p?? ?p?st????e ? d?µ? (de? e??e ???p????e? ?a????? ? ?e?t?????a select).


?e?t??µ???, ìéá ?a? e?µeta??e?t??e ?a??te?a ta ??t??e?t???? ?a?a?t???st??? p?? p??s?fe?e ? ???ssa ???p???s?? (C++) ???s?µ?p????ta? templates ??a t?? ?atas?e?? t?? d?µ?? ‘st???’ ??t? p?? e?t?µ?ta? ?t? ?a ep?ta???e? t?? ??? µ??a??sµ?.


ÓõìâáôÞ µe t?? p??????µe?? ???p???s?. ? s?µßat?t?ta e??a? p????? e??te???? ?s?? af??? t?? ?e?t?????e? p?? d?at??e?ta? st? ???st?, a??? ?a? es?te???? se µe???? ßa?µ? af?? ?? a??????µ?? p?? ???s?µ?p??????a? se p???? s?µe?a e??a? ?? ?d???.


4.2 ? d?µ? column: s??t?µ? pe????af?


?? ßas??? s?stat??? ???e d?µ?? ‘s??s?’ ?at? t?? ???p???s? µa? e??a? ? ß????t??? d?µ? column p?? ?p?? d????e? ?a? t? ???µa t?? ??e? s??p? ?a µ??te??p???se? µ?a ap? t?? st??e? t?? ‘s??s??’. S??p?? µa? e??a? ? d?µ? a?t? íá e??a? ?s? t? d??at?? p?? ???t? st? d?µ? s????? ?ts? ?ste ?a µp??e? ?a ???s?µ?p????e? t?s? ?? ap?t??esµa ?s? ?a? ?? e?s?d?? se ßas???? QI e??t?se??. ?a?t?????a ?a p??pe? ?a e?s?µat??e? t?? ?e?t?????e? p?? ?a t?? ?a??st??? ??a?? ?a ?e?t????e? ?? tµ?µa t?? e???te??? d?µ?? ‘s??s?’.


ÐñïêåéìÝíïõ ?a ??a??p????e? ? te?e?ta?a ap? t?? pa?ap??? apa?t?se?? ? d?µ? column ??at?e? e?t?? ap? ta st???e?a-t?µ?? p?? apa?t????? t?? st??? ep?p???? p????f???a. ?ts? ??a ???e st???e?? t?? st???? ? d?µ? ‘??µ?ta?’ ?a? µe p??a st???e?a t?? ep?µe??? st???? - a? a?t? ?p???e? - ‘s??d?eta?’ a?t? t? st???e??. ?? ??a pa??de??µa ????µe t?? s??s?: 
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??te ? p??t? st??? ?a e??e ta st???e?a ?1 ?a? ?2 ?a? ??a ???e ??a ap? a?t? ?a ??µ?ta? ?t? ‘s??d?eta?’ µe ta st???e?a B1 ?a? B2 t?? de?te??? st????. ??t?st???a ? de?te?? st??? ?a pe??e??e ap??? ta st???e?a B1 ?a? ?2. ??a  ???? d??at?t?ta p?? ?p???e? e??a? ?a “µa??????µe” ?? d?a??af??ta ???sµ??a ap? ta st???e?a µ?a? st????. ?a st???e?a de? d?a???f??ta? p?a?µat??? a??? ?? p?e??de? (tuples) p?? ta pe??????? de? s?µpe???aµß????ta? p???? st?? s??s?. ?? ?.?. ‘µa????aµe’ t? A1 st?? p??t? st??? t?? p??????µe??? s??s?? ?a e??aµe ?? ap?t??esµa t?? d?a??af? t?? p?e??d?? <?1,?1> ?a? <?1,?2>. ? µ??a??sµ?? a?t?? ?a µa? fa?e? ???s?µ?? ?ta? ?a ???p???s??µe t?? d??f??e? ?e?t?????e? µeta?? s??se??.


???a ap? t? ‘µa?????sµa’ s???e???µ???? st???e??? e??a? d??at?? µe t?? ???s? e??? flag ?a ‘??????µe’ µ?a ???????? st??? ap? µ?a s??s?. ??t? t?t??? e??a? ep???µ?t? st?? pe??pt?se?? p?? de? µa? e?d?af????? ta pe??e??µe?a t?? st???? a??? ? p????f???a t?? µe p??a st???e?a t?? ep?µe??? st???? ?a p??pe? ?a s??de???µe. ??t?? ap? t?? p??fa?? ???s? ??a ??????e? p??ß???? (projects) ?? ???µµ??e? st??e? ???s?µ?p?????ta? st?? s??se?? p?? p????pt??? ap? s??????e???t???? p???e?? (???s?, t?µ?, d?af???).


4.3 ? d?µ? tuple: áñ÷Ýò ?e?t?????a?


×ñçóéìïðïéþíôáò ??a? p??a?a ap? ‘st??e?’, t?? d?µ?? d??ad? p?? pe??????aµe p??????µ???? ? d?µ? tuple ???p??e? µ?a s??s?. ?? ?a? tuple e??a? t? ???µa p?? ???s?µ?p??e?ta? ??a ?a a?afe????µe se ??a st???e?? µ?a? s??s?? st?? ???p???s? µa? ???s?µ?p????µe ?ata???st??? a?t? t? ???µa ??a ?a a?afe????µe st?? d?µ? p?? pe?????fe? ???????? t?? s??s?. ? ????? p?? µa? ?d???se st?? ???s? a?t?? t?? (at????) ???????a ?ta? t? ?t? e??e ep??e?e? ap? t?? p??????µe?? ???p???s?.


?pe?d? e??a? ep???µ?t? ?a? ???s?µ? se ???e s??s? ?a µp????µe ?a ‘a?a?ate???µe’ (a?t?µeta??t??µe) t?? st??e? t?? a??? ??t? t?t??? de? e??a? ap?? ???? t?? ?t? ???e st??? ??at?e? p????f???a p?? af??? ?a? t?? ep?µe?? t??. ??t? ???p?? ?a ?????µe t??p?p???se?? p?? µp??e? ?a ep??e?s??? µe???? µ???? t?? d?µ?? ???s?µ?p????µe se ???e s??s?  ??a? p??a?a µet??es?? p?? ?ata???fe? st?? #i ??s? t?? se p??a ??s? st?? p??a?a t?? st???? ß??s?eta? ? #i st???. ?? ????? ????? st?? ??s? 0 t?? p??a?a a?t?? ß??s?eta? ? a???µ?? 3 a?t? s?µa??e? ?t? st?? p??a?a t?? st???? ? st??? #0 ß??s?eta? st?? ??s? 3 (col[3]). S?µe?????µe ?t? ?? t?µ?? t?? p??a?a µet??es?? de? ?a??pt??? ??e? t?? ??se?? t?? p??a?a st????, a?t? e???e?ta? µ?s? t?? ‘???µµ????’ st????. ?? st??e? p?? e??a? ???µµ??e? de? eµfa?????ta? st? ???st? ?a? s??ep?? de? ????? a???µ?.


?e t? ???s? t?? ðßíáêá µet??es?? ? a?t?µet??es? t?? st???? #i ?a? #j st? d?µ? tuple e??a? ap??. ?? µ??? p?? ??e???eta? ?a ???e? e??a? ? e?a??a?? (swap) t?µ?? t?? st???e??? #i ?a? #j t?? p??a?a µet??es??. F?s??? ?? d??f??e? ?e?t?????e?-µ???d?? t?? d?µ?? ?aµß????? ?p’ ???? t??? t?? p??a?a µet??es??.


??a? äåýôåñïò p??a?a? p?? d?at??e?ta? ap? ???e d?µ? tuple e??a? ? p??a?a? s??d?se?? (join). ? p??a?a? a?t?? ??e? d?ast?se?? Nx2. Sta st???e?a t?? µ??f?? join[i,0] ß??s???ta? a???µ?? st???? t?? tuple st?? ?p??a a???e? ? p??a?a?. Sta st???e?a t?? µ??f?? join[i,1] ß??s???ta? a???µ?? st???? t?? d?µ?? tuple µe t?? ?p??a ?a ???e? s??des?. ???e ?e????? t?µ?? (join[?,0], join[i,1]) d????e? ?t? se ???e p?e??da t?? s??s?? p?? ?a p?????e? ap? t? s??des? ?? t?µ?? st?? st??? join[i,0] t?? p??t?? tuple ?a? st? st??? join[i,1] t?? de?te??? ?a p??pe? ?a ????? t?? ?d?a t?µ?. ?f?s?? ap? a?t? t?? d?ad??as?a p????pt??? st??e? p?? ????? t?? ?d?e? t?µ?? se d?? st??e?, ? de?te?? st??? d?a???feta? (???ßeta?).


??a a??µ? st???e?? p?? ??µ?ta? ? ‘tuple’ e??a? ? st??? p?? ?a áðïôåëÝóåé t?? p?a?µat??? ‘eis?d?’ (input) ??a e??t?s? st? ß?s? st?? pe??pt?s? p?? ??? ? ‘tuple’ ???s?µ?p????e? ?? e?s?d??. ?p?? e?daµe ?? e??t?se?? st? ß?s? ?p????????? t? ap?t??esµa t??? e?te µe ß?s? ??a (t?????) a?t??e?µe?? e?te ??a (t?????) s?????. St?? de?te?? pe??pt?s? e??a? d??at?? t? ??s? t?? s?????? ?a ?ata??ße? µ?a ‘tuple’ ?p?te ??a ?a ??e? ???µa ? e??t?s?, efa?µ??eta? se µ?a st??? t?? tuple, ? ?p??a ?? d?µ? e??a? a?????? t?? s??????. ?? ap?t??esµa µ?a? t?t??a? e??t?s?? ap????e?eta? se µ?a ???? st??? t?? ‘tuple’. ?? p??a ?a e??a? a?t? ? st??? e?a?t?ta? ap? t?? ???s? t?? µe??d?? Tuple::new_column p?? pa???s?????µe pa?a??t?.


? te?e?ta?a p????f???a p?? ??at?e? ? d?µ? tuple e??a? ??a? p??a?a? µe t?? ??se?? ðïõ ß??s???ta? ?? ???µµ??e? st??e? ?a? a?t? ??at? ?? e? ???? st??e? de? a?af????ta? st?? p??a?a µet??es??.


4.4 ?? ep?p???? ìÝèïäïé/e?t????


? ???p???s? ôçò d?µ?? (???s??) tuple e??e ?? ap?t??esµa t?? d?µ??????a ???? e?t???? st? QI ?a? t? PQI p?? p????pt??? ?????? ap? t?? d??f??e? µe??d??? p?? ?p?????? ??a t?? pa?ap??? ???s?. ??? µe??d??? a?t?? ?a??? ?a? t??? a??????µ??? p?? t?? ???p????? pe?????f??µe sta ep?µe?a.


4.4.1 ? Tuple::new_column (epa????p???s?)


? ?e?t?????a áõôÞò t?? µe??d?? s???stata? st? ?a d?µ?????e? µ?a ?a???????a st??? st? d?µ? tuple. ? st??? a?t? ?a ‘?eµ?se?’ µe st???e?a (a?t??e?µe?a) ap? t?? efa?µ??? t?? ep?µe??? e??t?s?? p?? ?a ??e? ?? e?s?d? (input) a?t? t?? d?µ? tuple.


4.4.1.1 ???sµata-?a??µet???


?a???a. St?? pe??pt?s? t?? QI ? µ???d?? af??? t?? t?????sa tuple.


4.4.1.2 ???????µ??


? ?a???????a st??? de? d?µ?????e?ta? t?? st??µ? p?? ?a?e?ta? ? µ???d??. ??e??? p?? p?a?µat??? ???eta? e??a? ?t? ? d?µ? ??µ?ta? ?t? st?? ep?µe?? e??t?s? ?a p??pe? ?a d?µ??????se? µ?a ?a???????a st???. ?ta? ? e??t?s? a?t? efa?µ?ste? p??? st?? d?µ? ‘tuple’ e?et????µe se p??a ap? t?? st??e? t?? ?a ???e? p?a?µat??? efa?µ??? t??. ?fa?µ????µe t?? e??t?s? se ???e a?t??e?µe?? a?t?? t?? st????. G?a ???e a?t??e?µe??, ap? ta ?st? n, p?? ??e? ? st???, ? e??t?s? ep?st??fe? ??a s????? ?? ap??t?s?. ?a st???e?a t?? ?a???????a? st???? ?a e??a? a???ß?? a?t? p?? a?????? st?? ???s? t?? s??????. ?p?p????, p???e?µ???? ?a s?µp???????? ta tuples µe t?? µ?a t?µ? p?? t??? ?e?pe?, ???e st???e?? (a?t??e?µe??) t?? st???? p?? ap?t??ese t?? e?s?d? (input) t?? e??t?s?? s??d???eta? µe ??a ta st???e?a (a?t??e?µe?a) t?? s??????-ap??t?s? p?? p??????e ?ta? ? e??t?s? efa?µ?st??e st? s???e???µ??? st???e??. 


G?a pa??de??µa, a? ?p???s??µe ?t? a????? ????µe µ??? µ?a st??? µe st???e?a t?? ???se?? ‘???µa’ ?a? ‘µ?????µa’ ?? ?p??e? st?? ß?s? µa? ????? t?? ?p????se?? {‘a?t?????t?’, ’p?d??at?’, ‘µ?t?s????ta’} ?a? {‘a?t?????t?’, ‘µ?t?s????ta’, ‘????t??a?’} a?t?st???a. ??te, a? ??t?s??µe µ?a ?a???????a st??? ?a? st? s????e?a efa?µ?s??µe t?? e?t??? gasb (Get All SuBclasses) µe e?s?d? t?? p??t? st??? t?te ?a p?????e? ? s??s?:
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4.4.2 Ç Tuple::tuple_no_projection_column


Ëåéôïõñãßá a?t?? t?? µe??d?? e??a? ?a ???ße? (?at’ ??s?a d?a???fe?) t? st??? t?? ?p??a p??sd?????e? ? ???st??.


4.4.2.1  ???sµata - ?a??µet???


ÐñÝðåé ?a p??sd????ste? ? a???µ?? t?? st???? t?? ?p??a ?????µe ?a ??????µe.


4.4.2.2 ???????µ??


Ta ðñÝðåé ?a d?e??????s??µe ?t? p?a?µat??? d?a??af? t?? st???? de? ?f?stata?. ?p??? ? st??? p?? de? ?????µe p???? ?a fa??eta? ‘µa????eta?’ a?????a ?a? t? µa?????sµa a?t? t? ?aµß????? ?p’ ???? t??? ?? µ???d?? p?? pa???s?????? t? pe??e??µe?? t?? ‘tuple’.


4.4.3 Ç Tuple::set_join_pos


Ëåéôïõñãßá t?? µe??d?? a?t?? e??a? p??s??te? ???? ??a ?e????? st???? st? p??a?a s??d?se??. ?a ?e?????a a?t?? t?? p??a?a ?aµß????ta? ?p’ ???? t?? st??µ? p?? p???e?ta? ?a ???e? s??des? µe µ?a de?te?? ‘tuple’.


4.4.3.1 ???sµata-?a??µet???


?? a???µ?? t?? 2 st???? a?????.


4.4.3.2 ???????µ??


ÔåôñéììÝíïò.


4.4.4 Ç Tuple::tuple_join


? tuple_join e?te?e? t? s??des? µeta?? t?? t?????sa? ‘tuple’ ?a? µ?a? de?te??? p?? p??sd?????eta? ap? t? ???st? ?aµß????ta? ?p’ ???? t? p??a?a s??des?? t?? t?????sa? ‘tuple’.


4.4.4.1 ???sµata - ?a??µet???


?? ?????? ???µa t?? de?te??? ‘tuple’ p??pe? ?a d??e?.


4.4.4.2 ???????µ??


?? p??t? p???µa p?? ???e? ? tuple_join e??a? ? s??µat?sµ?? t?? ?a?tes?a??? ????µ???? t?? t?????sa? ‘tuple’ µe ??a a?t???af? t?? de?te??? ‘tuple’. ?? ????µe?? a?t? s??µat??eta? epe?te????ta? t?? st??e? t?? t?????sa? ‘tuple’ µe t?? st??e? t?? a?t????f??. ? ep??tas? ep?t?????eta? d??????ta? st?? p??a?a st???? t?? t?????sa? ‘tuple’ t?? st??e? t?? a?t????f?? ?a? e??µe?????ta? ?at?????a t?? p??a?a µet??es?? ?a? t?? p??a?a ???f?? st???? t?? t?????sa? tuple. ????????? ?, p??? t?? s??des?, te?e?ta?a st??? t?? t?????sa? ‘tuple’ e??µe???eta? ?t? ? ep?µe?? st??? t?? st?? ‘tuple’ e??a? ? p??t? st??? t?? a?t????f?? (?? st??e? ??µ???ta? p??a e??a? ? p??????µe?? ?a? p??a ? ep?µe?? t??? µ?sa st?? ‘tuple’) ?a? a?t?st???? e??µ???s? ???eta? ??a t?? p??t? st??? t?? a?t????f??. O? te?e?ta?? ß?µa ??a t? s??µat?sµ? t?? ?a?tes?a??? ????µ???? ???e st???e?? t??, p??? t?? s??des?, te?e?ta?a? st???? t?? t?????sa? ‘tuple’ s??d?eta? µe ??a ta st???e?a t?? ep?µe??? p???? st???? t??.


?f?? ??e? ðñïêýøåé t? ?a?tes?a?? ????µe?? s??µat??eta? ap? a?t? ? s??des? e?et????ta? t?? p??a?a s??des?? t?? t?????sa? ‘tuple’. G?a ???e ?e????? t?µ?? a?t?? t?? p??a?a <join[i,0], join[i,1]> ? st??? p?? a?t?st???e? st?? t?µ? join[i,1] (e??a? ? st??? old+join[i,1] ?p?? old ? a???µ?? t?? st???? t?? t?????sa? ‘tuple’ p??? t?? s??des?) “??e?d??eta?” st?? st??? join[i,0]. ?ta? µ?a st??? e??a? ??e?d?µ??? se ??p??a ???? t?te ap? ??e? t?? p?e??de? p?? ?p?????? st?? ‘tuple’ ?e?????ta? ?????e? µ??? e?e??e? p?? ????? t?? ?d?e? t?µ?? st?? st??e? p?? e??a? ‘??e?d?µ??e?’ µeta?? t???. ?a ??e?d?µata t?? st???? ?aµß????ta? ?p’ ???? ap? µ?a ?d??t??? (private) µ???d? - epa?a??pt? (iterator) ?p?? ? ?e?t?????a t?? e??a? ?a ep?st??fe? ???e f??? t?? ep?µe?? p?e??da t?? Tuple. ?pe?ta ???ß??ta? ?? pe??tt?? st??e?.


ÐáñáôçñÞóôå ?t? ???e st??? ??e?d??eta? (t??eta? ??a flag p?? de???e? st?? a???µ? t?? st???? st?? ?p??a e?µaste “??e?d?µ????”) se st??? µe a????ta a???µ? µ????te?? t?? d???? t??. ??t? ? s?????? e?asfa???e? ?t? de? p???e?ta? ?a ?p?????? ‘??????’ µeta?? t?? ??e?d?µ???? st???? ?a? ep?p???? e??a? apa?a?t?t? st?? epa?a??pt? d??t? p???e?µ???? a?t?? ?a ep?st???e? µ?a p?e??da d?as???e? t?? st??e? t?? ‘tuple’ ap? t?? a??? p??? t? t????. ??t? ? ep????? ?a??st? e?????te?? t?? ??e??? ??a ?s?t?ta t?µ?? µ?a? st???? µe st??e? ap? t?? ?p??e? ????µe ?d? pe??se? - ?a? ????µe d?a???e? p??? st???e?? t??? ?a µpe? st? p?e??da - pa?? µe st??e? p?? ?a s??a?t?s??µe a???te?a.


4.4.5 Ç Tuple::tuple_set_input


? s??p?? ýðáñîçò a?t?? t?? µe??d?? e??a? ?a ???se? p??a ap? t?? st??e? t?? t?????sa? ‘tuple’ ?a ap?te??se? e?s?d? (input) ??a t? ep?µe?? e??t?s? p?? ?a ape??????µe st? ß?s?. ?? de? p??sd????ste? a????? ? st??? a?t? e??a? p??ta ? te?e?ta?a.


4.4.5.1 ???sµata - ?a??µet???


? áñéèìüò t?? st???? p?? ?a ap?te??se? e?s?d?.


4.4.5.2 ???????µ??


?p??? t??eta? ? ?at?????? t?µ? st? µetaß??t? t?? tuple p?? êñáôÜåé p????f???a ??a t? p??a st??? ap?te?e? e?s?d? ??a t?? ep?µe?? e??t?s?.


4.4.6 Ç Tuple::return_tuples


×ñçóéìïðïéïýìå a?t? t?? µ???d? ??a ?a ??????µe - pa???s??s??µe ta pe??e??µe?a t?? ‘tuple’ µe t?? ?????µ? µ??f? t?? p??a?a.


4.4.6.1 ???sµata - ?a??µet???


St? PQI t? a??e?? (file descriptor) st? ?p??? ?a ??af??? ta ap?te??sµata. St? QI ?a???a.


4.4.6.2 ???????µ??


?a?at???ste ?t? ???e ‘tuple’ st?? ??s?a e??a? ??a s????? ap? d??d?a t?? ?p???? ?? ???e? e??a? ta st???e?a t?? p??t?? st????. ???e p?e??da st? d?µ? µa? a?t?p??s?pe?eta? ap? ??a  ???d? a?t?? t?? d??d???. S??ep?? a??e? ?a d?at?????µe ????? t??? ???d???, ???? t?? d??d???.


Ãéá ?a t? ?????µe a?t? ???s?µ?p????µe µ?a ?d??t??? (private) µ???d? t?? ‘tuple’ p?? µa? ep?st??fe? µe ???e ???s? t?? ??a µ???d??stat? p??a?a µe ta st???e?a p?? apa?t????? t?? ep?µe?? ???d?. ??s?ast??? d??ad?, ?aµß????µe t?? ep?µe?? p?e??da. ?a d?e??????s??µe ?t? ? µ???d?? ??a t? ???? t?? ‘tuples’ de? t?? ep?st??fe? se te???? µ??f?. S???e???µ??a ? µ???d?? de? ?aµß??e? ?p’ ???? t?? a?t?µeta??se?? st???? ?a? ep?st??fe? ?a? t?? t?µ?? t?? ???f?? st????. ? µ???d?? ap? t?? ???? µe??? ?aµß??e? ?p’ ???? t?? t???? ??e?d?µata µeta?? st???? ?a??? ?a? µa??a??sµ??a st???e?a t?? st???? ?? d?a??af??ta. ? te???? p?e??da ???e f??? p????pte? ap? t?? efa?µ??? t?? p??a?a µet??es?? st?? p?e??da p?? ep?st?e?e ? ?d??t??? µ???d??.


ÐñïêåéìÝíïõ ?a ??µ?ta? se p??a p?e??da t?? ‘tuple’ e??e staµat?se? t?? p??????µe?? f??? ? ?d??t??? µ???d??-epa?a??pt?? ???s?µ?p??e? se ???e st??? ki+1 de??te?, ki = a???µ?? t?? st???e??? st?? st??? i. ? te?e?ta??? de??t?? de???e? se p??? st???e?? t?? st???? e??aµe staµat?se?. ?? ?p????p??  de??te? de?????? ??a ???e st???e?? t?? st???? µe p??? st???e?? t?? ep?µe??? p??pe? ?a p??????s??µe. ???????µ??? ? s??µat?sµ?? µ?a? p?e??da? ??e? ?? e??? (?e????µe µe a?????p???µ????? t??? de??te? st? p??t? st???e?? t?? e??st?te s??????):


ÅîÝôáóå t? t????? st???e?? t?? st????. ?? a?t? e??a? ‘µa??a??sµ???’ p??????se ??se ?? t????? t? ep?µe?? ??a t?? p??t? ?a? te?e?ta?a st??? a????? ap??t?se ?t? p?e??da de? ?p???e?. ?µ???? e?????se a? ?p???e? ??e?d?µa se ???? st??? ?a? t? t????? st???e?? t?? pa???sa? st???? e??a? d?af??et??? ap? t? t????? a?t??.


?f?s?? µp????µe ?a s??e??s??µe e??tase se p??? ap? ta st???e?a t?? ep?µe??? st???? µe ta ?p??a s??d?eta? t? t????? t?? pa???sa? de???e? ? a?t?st????? de??t?? ?a? ??se a?t? t? st???e?? ?? t????? st?? ep?µe?? st???.


??t?se ap? t?? ep?µe?? st??? ?a ep?st???e? t? ?p????p?, de?? µ???? t?? p?e??da?. ???s??t?se s’ a?t? t? t????? st???e?? ?a? ep?st?e?e t? ap?t??esµa. ?? ? ep?µe?? st??? apa?t?se? ?t? de? d?a??te? t?t??a p?e??da e??tase t? ep?µe?? ap? ta st???e?a µe ta ?p??a e??a? s??dedeµ??? t? t????? ?a? a???se t? s?et??? de??t?. ????????? epa???aße t? ß?µa 2. ?? ????? e?a?t???e? ??a ta st???e?a µe ta ?p??a s??d?eta? t? t????? a?????p???se t? s?et??? de??t? p??? a?t?. ?? ß??s??µaste st?? p??t? st??? p??????se st? ep?µe?? st???e?? t?? st????, a? ?p???e?, ?a? epa???aße ap? t? ß?µa 1. G?a t?? ?p????pe? st??e? ap??t?se ?t? de? ?p???e? s?et??? p?e??da.


? a??????µ?? te?µat??e? ?ta? d?at?????µe ??a ta st???e?a t?? p??t?? st????.


4.4.7 Ç Tuple::tuple_union


Áóöáëþò e?e??? p?? ???eta? e??a? t? a?aµe??µe??. S??µat??eta? ? ???s? µeta?? t?? t?????sa? ‘tuple’ ?a? t?? ‘tuple’ p?? p??sd?????e? ? ???st??. ?? ap?t??esµa ap????e?eta? st?? t?????sa ‘tuple’.


4.4.7.1 ???sµata - ?a??µet???


Äßäåôáé t? ?????? ???µa t?? de?te??? ‘tuple’.


4.4.7.2 ???????µ??


?a ded?µ??a ?a? t?? 2 ‘tuples’ µetaf????ta? se µ?a ??a d?µ?. ?????? d?µ?????e?ta? µ?a a???????a ap? ? ‘fa?e???’ st??e? ?p?? ? t? p????? t?? st???? t?? 2 ‘tuples’ p?? pa???s???eta? st? ???st?. ???µesa se ???e 2 fa?e??? st??e? ?p???e? µ?a ???f? p?? ta st???e?a t?? e??a? ap???e?st??? a???a??? d?ad?????? a???µ??. ??e? ?? ???f?? st??e? e??a? ??e?d?µ??e? µeta?? t???. S?µf??a µe ta a??t??? ft????µe se ??a s????? 2ê-1 st????. ????????? ?atas?e?????ta? ?at?????a ? p??a?a? µeta??se?? ?a? ? p??a?a? ???f?? st????. ? p??a?a? µeta??se?? ?ata???fe? ?t? ? st??? i ß??s?eta? st? ??s? 2*i t?? p??a?a st????. 


Óôï ep?µe?? ß?µa e?s????µe t?? p?e??de? p?? a?????? st?? ???s? t?? d?? tuples st?? ?a???????a d?µ? af?? t?? µetas??µat?s??µe ????. S???e???µ??a ? p?e??da <a1,a2,...,an> µetas??µat??eta? st?? p?e??da <a1,i,a2,i,..,i,an>. ?p?? ta i a?t?st?????? sta pe??e??µe?a t?? ???f?? st????, ? de t?µ? t?? i ep????eta? ?ts? ?ste ?a e??a? ? aµ?s?? ep?µe?? ap? a?t?? p?? ?p?????? ?d? st?? a???µ?t???? st??e?. ?ts? a? st?? ???f?? st??e? ?p?????? ?? a???µ?? 1...m ?at? t?? e?sa???? t?? pa?ap??? p?e??da? t? i ?a p??e? t?? t?µ? m+1. ?p? a?t? t?? µ??f? e?s????µe st?? ??a d?µ? ????? ?a???a ??e??? ??e? t?? p?e??de? t?? p??t?? ‘tuple’. ? p?e??de? a?t?? pa?????ta? µe t?? µ??f? p?? ?a ?ta? ??at?? st? ???st? ?a? ?ts? de? ?p???e? a????? ??a t?? d?at???s? t?? ??e?d?µ?t?? t?? pa???? d?µ??, ep?p???? de? µetaf????ta? ?? ???f?? st??e?. ?f?? ????????s??µe t?? e?sa???? t?? p?e??d?? t?? p??t?? ‘tuple’ e?s????µe ?a? t?? p?e??de? t?? de?te??? ‘tuple’ p?? de? ?p?????? st?? p??t?. ? ??e???? ???eta? µe t? ???s? t?? ???st?? µe??d??-epa?a??pt?. 


Áöïý ? d?ad??as?a ?????????e? ?atast??feta? ? pa??? t?????sa ‘tuple’ ?a? t?? ??s? t?? pa???e? ? ?a???????a d?µ?


4.4.8 Ç Tuple::tuple_intersection


?p?? e??a? ?????? ? e?t???-ìÝèïäïò a?t? d?µ?????e? t?? t?µ? µeta?? t?? t?????sa? ‘tuple’ ?a? t?? ‘tuple’ p?? p??sd?????eta? ap? t?? ???st?. ?? ap?t??esµa ?ata???e?ta? st?? t?????sa ‘tuple’.


4.4.8.1 ???sµata - pa??µet???


¼ðùò óôçí tuple_union.


4.4.8.2 ???????µ??


Äçìéïõñãïýìå µ?a d?µ? µe t?? ?d?? t??p? ?p?? st?? tuple_union (2ê-1 st??e?). S’ a?t? t? d?µ? ?µ?? e?s????µe µ??? t?? p?e??de? t?? t?????sa? ‘tuple’ p?? a?????? st?? de?te?? ‘tuple’. ? ??e???? ???eta? ?p?? st?? pe??pt?s? t?? ???s??.


4.4.9 Ç Tuple::tuple_difference


??t?st???a µe ta p??????µe?a ? e?t??? a?t? d?µ?????e? t?? d?af??? µeta?? t?? t?????sa? ‘tuple’ ?a? µ?a? de?te??? ‘tuple’ p?? p??sd?????eta? ap? t?? ???st?. ?? ap?t??esµa ?ata???e?ta? st?? t?????sa ‘tuple’.


4.4.9.1 ???sµata - pa??µet???


¼ðùò óôçí tuple_union.


4.4.9.2 ???????µ??


Äçìéïõñãïýìå µ?a d?µ? µe t?? ?d?? t??p? ?p?? st?? tuple_union (2ê-1 st??e?). S’ a?t? t? d?µ? ?µ?? e?s????µe µ??? t?? p?e??de? t?? t?????sa? ‘tuple’ p?? de? a?????? st?? de?te?? ‘tuple’. ? ??e???? ???eta? ?at? ta ???st?.


4.4.10 Ç Tuple::tuple_copy


ÁíôéãñÜöåé t?? ‘tuple’ p?? p??sd?????eta? ap? t? ???st? st?? t?????sa ‘tuple’. ?a pa??? pe??e??µe?a t?? t?????sa? ‘tuple’ ?????ta?.


4.4.10.1 ???sµata - ?a??µet???


?? ëïãéêü ???µa t?? ‘tuple’ ap? t?? ?p??a ?a ???e? a?t???af? e??a? f?s??? apa?a?t?t?.


4.4.10.2 ???????µ??


????e?ta? ??a µ?a p??? µ?a d?µ??????a a?t????f?? t?? d?µ?? t?? de?te??? ‘tuple’ ?a? t?p???t?s? a?t?? t?? a?t????f?? st?? t?????sa ‘tuple’. ?? µ??? s?µe?? p?? ??e???eta? p??s??? e??a? ?p?? ?p?????? de??te?, a?t?? ?a de?????? sta ??a a?t???afa.


4.4.11 Ç Tuple::column_intersect


? µ???d?? a?t? ???s?µ?p??e? t?? st??e? p?? ap?te???? e?s?d? ??a e??t?se?? st? ß?s?, ?a ???µ????µe t?? st??e? a?t?? t?????se? ??a s??t?µ?a. ? µ???d?? d?a???fe? ??e? t?? p?e??de? t?? t?????sa? ‘tuple’ p?? st?? t?????sa st??? ????? t?µ? p?? de? a???e? st?? t?????sa st??? µ?a? de?te??? ‘tuple’ p?? ????eta? ap? t? ???st?.


4.4.11.1 ???sµata - ?a??µet???


Ôï ?????? ???µa t?? de?te??? ‘tuple’ e??a? apa?a?t?t?.


4.4.11.2 ???????µ??


? µ???d?? ap??? ‘µa????e?’ ?? d?a??af??ta ta st???e?a t?? t?????sa? st????, t?? t?????sa? ‘tuple’ p?? de? a?????? st?? t?????sa st??? t?? de?te??? ‘tuple’.


4.4.12 Ç Tuple::column_copy


Ôï ???µa t?? µe??d?? e??a? ???? pa?ap?a??t???. ?? ? t?????sa ‘tuple’ ??e? µ??? µ?a st??? (e??a? d??ad? s?????) a?t????fe? ta pe??e??µe?a t?? t?????sa? st???? µ?a? de?te??? ‘tuple’ p?? ????e? ? ???st?? st?? µ??ad??? st??? t?? t?????sa? ‘tuple’. ?? ? t?????sa ‘tuple’ ??e? pa?ap??? ap? µ?a st??e? t?te s??µat??eta? t? ?a?tes?a?? ????µe?? t?? t?????sa? ‘tuple’  µe t?? t?????sa st??? µ??? t?? de?te??? tuple.


4.4.12.1 ???sµata - ?a??µet???


×ñåéÜæåôáé µ??? t? ?????? ???µa t?? de?te??? ‘tuple’.


4.4.12.2 Áëãüñéèìïò


ÁðëÞ, ?at? pe??pt?s? efa?µ??? t?? a??????µ?? p?? pe?????f??a? pa?ap???.


4.4.13 Ç Tuple::swap


ÁíôéìåôáèÝôåé 2 st??e? p?? ????e? ? ???st?? µ?sa st?? t?????sa ‘tuple’.


4.4.13.1 ???sµata - ?a??µet???


?? a???µ?? t?? st???? p?? a?t?µetat??e?ta? e??a? ??? ? p????f???a p?? ??e???eta? a?t? ? µ???d??.


4.4.13.2 Áëãüñéèìïò


?p??? e?a???ss??ta? ?? t?µ?? t?? st???e??? i ?a? j t?? p??a?a µet??es??, ?p?? i ?a? j ?? a???µ?? st???? p?? pa?e??e ? ???st??.


4.4.14 Ç Tuple::clear_null


Ëåéôïõñãßá t?? µe??d?? a?t?? e??a? ?a d?a???fe? ap? t?? t?????sa ‘tuple’ t?? p?e??de? p?? st?? st??? p?? ????e? ? ???st?? ????? t?? t?µ? NULL. H t?µ? NULL µp??e? ?a p?????e? se µ?a st??? ?at? t?? d?µ??????a t?? µ?s? µ?a? e??t?s?? p?? e??e ?? e?s?d? µ?a ???? st???. ?? ??a ??p??? ap? ta st???e?a t?? st????-e?s?d? ? e??t?s? e??e ?? ap??t?s? t? ?e?? s????? a?t? pa??stata? µe t?? t?µ? NULL. ?ed?µ???? ?t? ? ap??t?s? se ???e e??t?s? p?? ??e? ?? e?s?d? NULL e??a? NULL,  ?? p?e??de? p?? se ??p??? st??? ????? NULL ?????? ?a ????? ?a? st?? ep?µe?e? a?t??, e?t?? a? ? ‘tuple’ ??e? ?p?ste? a?t?µeta??se?? st???? ? s??d?se??. ?? NULL se ???e st??? ?p???e? (?ta? ?p???e?) ?? ?e????st? st???e??.


4.4.14.1 ???sµata -?a??µet???


×ñåéÜæåôáé ? a???µ?? t?? st???? ? ?p??a ?a e?etaste? ??a t?µ?? NULL


4.4.14.2 Áëãüñéèìïò


?p??? µa????eta? ?? d?a??af?? t? NULL st???e?? st? st??? p?? ???se ? ???st??.


4.4.15 Ç Tuple::tuple_less_than (êáé ïé óõíáöåßò)


? ìÝèïäïò a?t? ep????e? e?e??e? t?? p?e??de? t?? t?????sa? ‘tuple’ p?? ? t?µ? t??? st?? p??t? st??? p?? ???se ? ???st?? e??a? µ????te?? ap? t?? t?µ? t??? st?? de?te?? st??? p?? ep?s?? ???se ? ???st??. ?? ?? t?µ?? de? e??a? s?????s?µe?, d??ad? t?? ?d??? t?p??, ? s?????s? ??a t?? e??st?te p?e??da ?e??e?ta? ?e?d??. ??t?st???? ?e?t?????a ????? ?a? ??: tuple_greater_than, tuple_equal, tuple_not_equal, tuple_less_equal, tuple_greater_equal.


4.4.15.1 ???sµata - ?a??µet???


?? a???µ?? t?? st???? p?? ?a s????????? d?d??ta? ap? t? ???st?.


4.4.15.2 ???????µ??


ËáìâÜíïõìå µ?s? t?? ???st?? µe??d?? - epa?a??pt? µ?a - µ?a t?? p?e??de? t?? ‘tuple’. ?se? ap? t?? p?e??de? ??a??p????? t? s?????? p??st??e?ta? st?? epe?tetaµ??? d?µ? t?? 2ê-1 st???? ?p?? a?t? ???st??e st?? tuple_union.


4.4.16 Ç Tuple::tuple_less_const (êáé ïé óõíáöåßò)


? µ???d?? a?t? ep????e? e?e??e? t?? p?e??de? t?? t?????sa? ‘tuple’ p?? ? t?µ? t??? st? t?????sa st??? e??a? µ????te?? ap? t?? sta?e?? p?? ???se ? ???st??. ?? ?? t?µ?? de? e??a? s?????s?µe?, d??ad? t?? ?d??? t?p?? ? s?????s? ??a t?? e??st?te p?e??da ?e??e?ta? ?e?d??. ??????? ?e?t?????a ????? ?a? ??: tuple_greater_than_const, tuple_equal_const, tuple_not_equal_const, tuple_less_equal_const, tuple_greater_equal_const.


4.4.16.1 ???sµata - ?a??µet???


???a? t?? sta?e??? de? apa?te?ta? ?aµ?a ???? p????f???a.


4.4.16.2 Áëãüñéèìïò


?a st???e?a t?? t?????sa? st???? e?et????ta? ??a p??? ??a, e?e??a p?? de? ??a??p????? t?? s?????? ‘µa??????ta?’ ?? d?a??af??ta.


�
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Õëïðïéçóç: Back end


5. Áñ÷éôåêôïíéêÞ ôïõ back end


St? ?ef??a?? p?? a??????e? ?a pe????????µe p?? ap? t? p????aµµa DATALOG p?? ?atas?e???eta? ?at? t?? p??t? f?s? t?? µet?f?as?? µ?a? e??t?s?? TELQUEL p????pte? t? te???? p????aµµa QI. ?p?? ????µe ?d? e????se? ? f?s? t?? p??ß??µat?? e???e? µ?a a?ad??µ??? ??s? t??. ?p? t? ???a t?? d??d??? p?? p????pte? ap? t?? p??t? f?s? t?? µet?f?as?? µe t?? t??p? p?? pa???s??st??e st? ?ef??a?? 3 p???????µe a????????ta? ta pa?a??t? ß?µata-a????:


???s??µe??? óôïí ??µß? X t?? d??d??? a? a?t?? e??a? ??µß?? f???? ?atas?e?????µe ?ate??e?a? t?? ??d??a p?? t?? a?t?st???e? s?µf??a µe t?? t??p? p?? pe?????f??µe ??a ???e pe??pt?s? pa?a??t? 


?? ß??s??µaste se e?d??µes? ??µß? t?? d??d??? ap?fas????µe µe ??a? a??????µ? p?? epe?????µe sta ep?µe?a µe p??a se??? ?? ???at????? t?? ??µß?? ?a ?p?????st??? p??ta (a?ad??µ???). ???e ??µß?? p?? ?p??????eta? ???fe? t?? ??d??? t?? se ??a a??e?? ?a? ep?st??fe? st?? pat???? t?? t? ???µa t?? te????? s??s??-‘tuple’ st?? ?p??a ap????e?se t? ap?t??esµa. ? pat????? ??µß?? af?? ?p?????st??? ?? ???at????? t?? ???s?µ?p??e? ta ap?te??sµata p?? pa???a?a? ??a ?a ?atas?e??se? t? d??? t?? ap?t??esµa, t?? ?p???? t?? ep?p???? ??d??a ?atas?e??? ???fe? µe t?? se??? t?? st? a??e??.


G?a ???e µetaß??t? - ???sµa t?? e??st?te ?a???a st? ap?t??esµa p?? ?atas?e???e? a?t?st???e? ap? µ?a st??? a??µ? ?a? ??a t?? e?e??e?e? µetaß??t??.


¼ôáí ??a? ?a???a? ?p?????se? t? s??s? p?? t?? a?a???e? ?a??st? t?? µetaß??t?? t?? pe?????sµ??e? (bound) st? s????? t?? st???e??? t?? st???? p?? a?t?st???e? st?? ?a?eµ??. ?? ?e????? a?t? t? e?µeta??e?eta? ? a??????µ?? pa?a????? ??d??a ???e ??µß??. ?ta? ? pat????? ??µß?? ??t?e? ap? t? ???at???? ?a pa???e? t?? ??d??a t?? ta?t?????a t?? p??µ??e?e? ?a? µe t?? p????f???a ??a t? p??e? ap? t?? µetaß??t?? t?? ???at????? e??a? ?d? desµe?µ??e?. ?p?p???? t?? p????f??e? se p??a st???, p??a? ‘tuple’ ß??s?eta? t? s????? t?µ?? µe t? ?p??? e??a? desµe?µ??? ? e??st?te µetaß??t?. ? ???at????? ??µß?? e?µeta??e?eta? a?t? t?? p????f???a ??a ?a pe?????se? t? e???? t?? t?µ?? st? ?p??? ?a a?a??t?se? t? ap?t??esµa, µ???sta ?at? ?a???a ?? ??µß?? (?a???e? DATALOG) ??e?????ta? ??a e????st? s????? desµe?µ???? µetaß??t?? p???e?µ???? ?a µp????? ?a pa?????? t?? ??d??a p?? t??? a?t?st???e?. ? apa?t?s? a?t? t?? ??µß?? ap?te?e? ?a? t? ???t???? µe t? ?p??? ? pat????? p??sd?????e? t?? se??? e?t??es?? t?? ???at?????.


Áöüôïõ ? ??µß?? ?p?????se? t? ap?t??esµa e?et????µe a? e??a? ???a t?? d??d???, a? ??t?? ?ts? e??a? ???ß??µe ap? t?? s??s? ap?t??esµa t?? st??e? p?? a?t?st?????? st?? e?e??e?e? µetaß??t?? (tuple_not_project_column) ?a? ep?st??f??µe t? ap?t??esµa st? ???st? (return_tuples).


Sta åðüìåíá e?????µe µe ?ept?µ??e?a ta ß?µata p?? a?af????µe ?a? t? p?? ???p?????ta?. 


5.1 ?et?f?as? t?? EDB d???se??


??daµe ?t? ? ??d??a? sta f???a t?? ‘DATALOG d??d???’ ?p??????eta? ?ate??e?a?. ??? ??d??a p?? pa???eta? ??a a?t? ta f???a, d??. t?? EDB d???se?? ?a pe????????µe pa?a??t?.


???e µ?a ?at?????a ap? t?? EDB d???se?? ??e? ??p??a ???sµata p?? µp??e? ?a e??a? e?te µetaß??t??, e?te sta?e???. ?f?s?? ??p??? ???sµa e??a? sta?e?? ? ??µß?? p??t?te t? ???e? ?a??? ??????e? ?a? p??a e??a? ? t?µ? t?? sta?e???. ?? ?µ?? t? ???sµa e??a? µetaß??t? t?te ?p???e? ? pe??pt?s?, ?p?? a?af?????e ?a? p???, ??a µe???? ap? a?t? ?a ?p???e? ? apa?t?s? ?a e??a? desµe?µ??a se ??a s????? t?µ?? ??a ?a µp????µe ?a pa?????µe t?? ??d??a p?? t??? a?t?st???e?. ?.?. ? ??µß?? s?????s?? <(?,?) a? ?a? t? X ?a? t? ? e??a? µetaß??t?? p??pe? a?t?? ?a e??a? desµe?µ??e? ??a ?a µp????µe ?a pa?????µe ??d??a. ?e? e??a? d??at?? ?a ?atas?e??s??µe µ?a s??s? µe ??a ta ?e??? t?µ?? p?? t? p??t? e??a? µ????te?? ap? t? de?te??. ? ??d??a? p?? a?t?st???e? se ???e pe??pt?s? e??a?:


5.1.1 ?et?f?as? t?? d???se?? IN


ÊÜèå EDB t?? µ??f?? IN(X,Y) ?atas?e???e? µ?a s??s? µe 2 st??e? a? ?a? ta 2 ???sµata e??a? µetaß??t?? ?a? µe µ?a st??? a? µ??? ??a ???sµa e??a? µetaß??t?. ? ??µß?? de? apa?te? ??p??a ap? t?? µetaß??t?? ?a e??a? desµe?µ??? a??? a? e??a? t? e?µeta??e?eta? e?te a?t????f??ta? t?? st??? ap? t?? ?p??a pa???e? t?µ?? ? µetaß??t?, e?te ?a???ta? t?? e?t??? ci (=column_intersection) ??a t?? st??? p?? ?d? ??e? ?atas?e??se? ?a? t?? st??? st?? ?p??a e??a? ?d? desµe?µ??? ? µetaß??t?. ? ??d??a? d?a????e? a??et?? pe??pt?se?? a?????a µe t? p??a ???sµata e??a? µetaß??t?? ?a? p??a ???, p??e? µetaß??t?? e??a? desµe?µ??e? ?a? p??e? ??? a??? se ?e????? ??aµµ?? ?????ta? ta e???:


?? ? ðëçñïöïñßá p?? ????µe e??a? e????st? d?? 2 µetaß??t?? ??? desµe?µ??e? ?at? a???? d?µ???????µe ??a ??? s????? ?p?? t?p??et??µe ??a t?? pe??pt?se??, ???? t?? ???se?? (ap? M4_class µ???? Token) d?µ???????µe ?pe?ta se a?t? t? s????? µ?a ??a st??? ?a? µe e?s?d? t?? p??t? st??? (t? a????? s?????) efa?µ????µe t?? e??t?s? gac (=get all classes). ?p????e???µe t? ap?t??esµa (stor) ?a? d??????µe ?t? ?? µet/te? ?,? e??a? bound st?? pat???? ??µß?.


?? ??a ap? ta ???sµata e??a? sta?e?? t? ??t??µe ?? t????? a?t??e?µe?? ?a? ??t?µe e?te ??e? t?? t?? pe??pt?se?? (e?t??? gai) e?te ??e? t?? ???se?? t?? (e?t??? gac), a?????a. ?? t? de?te?? ?????sµa e??a? desµe?µ??? µetaß??t? d?µ???????µe t?? t?µ? t?? st???? t?? µe a?t? p?? µ???? ?atas?e??saµe (e?t??? ci=column_intersection).


?? ????µe d?? µetaß??t?? e? t?? ?p???? µ?a t??????st?? e??a? desµe?µ??? áíôéãñÜöïõìå t?? st??? t?? se ??? s?????-‘tuple’ (e?t??? ccpy = column_copy), ?atas?e?????µe µ?a ??a st??? ?a? µe e?s?d? t?? p??t? st??? efa?µ????µe p??? e?te t?? e?t??? gai e?te t?? e?t??? gac. ?? ?a? ? de?te?? µetaß??t? e??a? desµe?µ??? d?µ?????o?µe t?? t?µ? t?? st???? p?? µ???? ?atas?e??saµe µe t?? st??? st?? ?p??a e??a? desµe?µ??? ? µetaß??t?. ?? ?e????saµe a? ?atas?e?????µe t?? ‘tuple’ ap? t? ???sµa Y a?t?µeta??t??µe t?? st??e?.


5.1.2 ?et?f?as? t?? d???se?? ISA


?? äçëþóåéò a?t?? ????? t?? µ??f? ISA(X,Y). ?p???e? 1-1 a?t?st????a µe t?? d???se?? IN s??ep?? ?a? ? a??????µ?? pa?a????? ??d??a e??a? p????? a??????? µe t?? d?af??? ?t? ?p?? ???s?µ?p???saµe t?? e?t??? gac st?? ??d??a t?? ??µß?? IN t??a ???s?µ?p????µe t?? e?t??? gasc (=get all super classes) ?a? ?p?? t?? e?t??? gai t?? e?t??? gasb (= get all subclasses).


5.1.3 ?et?f?as? t?? d???se?? ATTRIBUTE


? ??d??a? ??a t?? pa?a???? t?? ATTRIBUTE d???se?? e??a? ? p?? d?s???a ap? ????? ?a pa?a??e?. ? d?ad??as?a d?a?????eta? se pe??pt?se?? a?????a µe t?? t?p? t?? ??µß?? (s??e???? ? d???e????), ta t???? transitivity flags (µ??? t? ‘+’ ?p?st????eta? ??a t?? ??a) ?a? t? a? ?a? p??a ???sµata e??a? sta?e??? ? µetaß??t?? ?a??? ?a? p??e? ap? t?? µetaß??t?? e??a? desµe?µ??e?. 


Õðåíèõìßæïõìå ?t? ?? ??µß?? ATTRIBUTE ????? t?? µ??f?:


A.[meta](&|’|’)([-]category1,...,[-]categoryn)[+|*|?](X,L,Y).


??e?????????µe ed? ?t? ?? ??µß?? ATTRIBUTE apa?t??? p???e?µ???? ?a ?p?????s??? ??d??a QI ??e? ?? µetaß??t?? p?? a?af????ta? st?? ?at?????e? t??? ?a e??a? desµe?µ??e?. ?? ?d??? ?? ??µß?? ep?st??f??? t? ap?t??esµa p??? st? ‘s??µa’ <X.L,Y> ? ??a t?? a???ße?a st?? µetaß??t?? a?t??. ? ??d??a? pa???eta? µe t?? pa?a??t? a???????a ß?µ?t??:


Äçìéïõñãïýìå n s????a, ??a ??a ???e ?at?????a, µe t?? pe??pt?se?? t?? e??st?te ?at?????a? st? ?a???a ap? a?t? st?? ep???µ?t? st??µ? d??ad? meta+1 st??µe? p?? ??t? ap? t?? st??µ? t?? ???e µ?a? ?at?????a?. ??t? s?µa??e? ?t? ?a???µe t?? e?t??? gai meta+1 f???? ??a ???e ?at?????a, ???e f??? ??a efa?µ?ste? st? s????? p?? ?atas?e?ase st?? p??????µe?? ???s? t??. ?a pa?ap??? e??a? ef??t? d??t? ??e? ?? ?at?????e? e??a? e?te sta?e??? e?te desµe?µ??e? µetaß??t??


×ùñßæïõìå (???t?) ta s????a se d?? ?µ?de?: st?? p??t? ß??s???ta? a?t? p?? a?t?st?????? se ‘?atafat????’ ?at?????e? e?? st?? de?te?? a?t? p?? a?t?st?????? se ?at?????e? µe ????s?. ?? ????µe ??µß? s??e???? s??µat????µe t?? t?µ? ???? t?? s?????? t?? p??t?? ?µ?da? (s????? ?) ?a? t?? ???s? ???? t?? s?????? t?? de?te??? (s????? ?), ?pe?ta s??µat????µe t?? d?af??? t?? d?? a?t?? s?????? ?-?. ?f?s?? t? ???sµa L e??a? desµe?µ??? ? sta?e?? s??µat????µe t?? t?µ? t?? (s????? G) µe t? ?-? a????? G=?-?. ?? ????µe ??µß? d???e???? s??µat????µe t?? ???s? t?? s?????? t?? p??t?? ?µ?da? (s????? ?) ?a? t?? t?µ? t?? s?????? t?? de?te??? (s????? ?). S’ a?t? t?? pe??pt?s? ?a?? e??a? ?a? t? ???sµa L ?a e??a? desµe?µ??? ?p?te t? s????? G p????pte? ap? t?? t?µ? t?? ? µe t? <L>-B a????? ?atas?e?????µe t? s????? ? ?ste ?a pe????e? ??a ta ?????sµata t?? ß?s?? ?a? t?te G = ? U (?-?).


? óõíÝ÷åéá e?a?t?ta? ap? t? a? ?p???e? ? ??? transitivity flag. ?? de? ?p???e? t?te st? s????? G d?µ???????µe µ?a ??a st??? (ap? ‘tuple’ µ?a? st???? ap??t?e? ?a? de?te??). ?e e?s?d? t?? p??t? st??? efa?µ????µe t?? e??t?s? gfv (=get from value). ?? t? ???sµa ? e??a? desµe?µ??? µetaß??t? ? sta?e?? d?µ???????µe t?? t?µ? t?? st???? p?? pe????e? t?? t?µ?? t?? (ci = column_intersect) µe t?? te?e?ta?a st??? t?? s?????? G. ??t?µeta??t??µe t?? d?? st??e? t?? s??????-‘tuple’ G. (<L,X>-> <X,L>). ??µ???????µe ?a? t??t? st??? st? G. ?e e?s?d? t?? de?te?? st??? efa?µ????µe t?? e??t?s? gtv (=get to value). ?? t? ???sµa ? e??a? desµe?µ??? µetaß??t? ? sta?e?? d?µ???????µe t?? t?µ? t?? st???? p?? pe????e? t?? t?µ?? t?? (ci = column_intersect) µe t?? te?e?ta?a st??? t?? s?????? G.  


?? t? transitivity flag e??a? t? ‘+’ ???s?µ?p????µe t?? e?t??? tal ??a a?ad??µ??? d??s??s? t?? ?????sµ?t??. ?atas?e?????µe ??a ??? s????? t? F µe t?? a??????? t??p?: ?? ? sta?e?? ? desµe?µ??? se µ?a st??? t?te F=X a????? t? F p????pte? ?? t? s????? - ap??t?s? t?? e??t?s?? gfv p??? st? s????? G. St?? s????e?a d?µ???????µe µ?a ??a st??? ??a t? s????? F (???eta? ‘tuple’) ?a? efa?µ????µe t?? e?t??? tal µe e?s?d? t?? p??t? st???. ???? t?? efa?µ??? t?? tal ??t??µe ?at?????a t?? s?????e? t?? ?? e???: T?t??µe t?? s?????e? stlc fail ?a? sfvc fail ??a ?a apa???e?s??µe d??s??s? ?????sµ?t?? p??? ta p?s?. T?t??µe sflc blng (sys 0, set G) ?ts? ?ste ???e ?????sµa p?? d?as?????µe ?a a???e? st? s????? G. ?? t? ???sµa ? e??a? sta?e?? ? desµe?µ??? µetaß??t? ?atas?e?????µe ??a s????? µe t?? t?µ?? p?? e??a? ep?t?ept?? ??a t? Y, ?st? t? s????? ?, ??t??µe stvc blng (sys 0, set N) ?ts? ?ste ?? t?µ?? t?? ?????sµ?t?? p?? d?as?????µe ?a e??a? µ?sa st? s????? N. ?? t? ???sµa ? de? ??e? pe?????ste? se ??a s????? t?µ?? t?te ??t??µe ap??? stvc succ ??a ?a µ?? pa??e? ???? ? t?µ? t?? ?????sµat?? st?? d??s??s? t??. ??µ???????µe µ?a ??a st??? ??a t? s????? F. ?e e?s?d? t?? de?te?? st??? efa?µ????µe t?? e??t?s? gtv. 


???ß??µe t?? st??e? t?? F (a? tf=’+’) ? t?? G (a? de? ?p???e? tf) p?? a?t?st?????? se ???sµata p?? e??a? sta?e???. 


??e??e?????µe üëá ta p??s????? s????a. 


Åíçìåñþíïõìå t?? pat???? ?t? ??a ta ???sµata - µetaß??t?? ap? t? s????? {X,L,Y} e??a? desµe?µ??a st?? a?t?st???e? st??e? t?? s?????? F ? G.


5.1.4 ?et?f?as? t?? d???se?? s?????s??


?? d???se?? s?????se?? ????? t?? µ??f? OP(X,Y). G?a ?a µp???se? ?a pa?a??e? ??d??a? ?a p??pe? ?a? ta d?? ???sµata e?te ?a e??a? sta?e??? e?te ?a ??e? pe?????ste? t? s????? t?µ?? t??? se ??p??a st??? ??p??a? ‘tuple’. ?? ?a? ta 2 ???sµata e??a? µetaß??t?? e?e????µe ?? e???: s??µat????µe µe ???s? t?? ccpy (column_copy) t? ?a?tes?a?? ????µe?? t?? 2 st???? p?? a?t?st?????? sta ???sµata, ?st? ?t? p????pte? ? s??s? R. ?a???µe a?????a µe t?? te?est?  OP p??? st? s??s? R t?? ?at?????? tC<OP> (tuple column) µe ???sµata t?? st??e? 0 ?a? 1.


?? µ??? ??a ???sµa e??a? µetaß??t? a?t????f??µe µ??? t? st??? p?? t?? a?t?st???e? st? µetaß??t? se ??? s????? R (ccpy) ?a? s’ a?t? a?????a µe t?? te?est? efa?µ????µe t?? ?at?????? tc<OP> (tuple const) µe pa??µet?? t? de?te?? ???sµa t?? d???s?? p?? e??a? sta?e??.


5.2 ?et?f?as? t?? IDB d???se??


?e?????f??µe t??a p?? µ?a IDB d???s? ???s?µ?p????ta? ta ap?te??sµata t?? ???at????? t?? d???se?? ?atas?e???e? t? d??? t?? ap?t??esµa af?? p??ta ap?fas?se? µe p??a se??? ?a ??a??se?’ t??? ???at?????? t?? ??µß??? ?a ?p?????s??? ta ap?te??sµata t???.


5.2.1 ???sd????sµ?? se???? e?t??es??


¸÷ïõìå ep?s?µ??e? ?t? µe????? EDB ??µß?? ?a p??pe? ?a ????? pe?????sµ??a se ??a a????? s????? t?µ?? ta ???sµata t??? p???e?µ???? ?a µp???s??? ?a pa?????? t? d??? t??? ??d??a. ??t? ??e? sa? s???pe?a ?a? ?? IDB ??µß?? ?a ????? t?? ?d?a apa?t?s?. ?? p??t? p???µa ???p?? p?? ?a p??pe? ?a µp??e? ?a ???e? ??a? ??µß?? e??a? ?a µp??e? ?a apa?t?se? p??? ?p?s????? t?? µetaß??t?? t?? e??a? apa?a?t?t? ??a ?a µp??e? ?a ?e?t?????se? ?a??? ?a? p??e? ?a e??a? d?a??s?µe? µet? t?? pe??t?s? t??. ?a s????a a?t? ta ???µ????µe ‘s????a apa?t??µe??? ?a? pa?e??µe??? µetaß??t??’ t?? ?p???? t? t??p? ?p?????sµ?? a?t?? e?????µe st? s????e?a. ? ?d?e? e??a? ßas?sµ??e? st?? ???sµ?  t?? s?????? First ?a? Follow p?? ???s?µ?p?????ta? ??a t? LR parsing[Aho86] 


5.2.1.1 ?a?e??µe?e? ?a? apa?t??µe?e? µetaß??t??


?d? Ý÷ïõìå e????se? p?? ta s????a a?t? ??????ta? ??a t??? EDB ??µß???, ???a ?a ta ???s??µe ?a? ??a t??? IDB ??µß???. ? ???sµ?? ?p?? ?a a??µe?e ?a?e?? e??a? a?ad??µ????. ??????a µe t? e?d?? t?? ??µß?? (s??e??? ? d???e???) ?a? µa? e?d?af??e? ? ????s? t?? ??µß?? ? ???  t? s????? Req t?? ‘apa?t??µe??? µetaß??t??’ ????eta? ??:


G?a êüìâïõò p?? ????? ????s? Req={??e? ?? desµe?µ??e? µet/te? t?? ??µß??} U R’. R’ = Req ??µß?? ????? t?? ????s?.


G?a êáôáöáôéêïýò ??µß??? s??e???? Req = (U Reqi) - (U Provi) ?p?? Reqi t? s????? t?? ‘apa?t??µe??? µetaß??t??’ t?? ???at????? ??µß?? i ?a? t? Provi a?t?st???? s????? t?? ‘pa?e??µe??? µetaß??t??’.


Ãéá ?atafat????? ??µß??? d???e???? Req = (U Reqi) ?p?? Reqi ?p?? p??????µ????


?? s????? t?? pa?e??µe??? µetaß??t?? ??a ???e ??µß? ????eta? ?? {?etaß??t?? t?? ??µß??} - Req.


5.2.1.2 ???es? d??ta???


????ta? p??sd????se? t? s????? t?? pa?e??µe??? ?a? t?? apa?t??µe??? µetaß??t?? ??a ???e ??µß? e?µaste se ??s? ?a efa?µ?s??µe t?? a??????µ? ??a t?? e??es? t?? se???? e?t??es?? t?? ???at????? ??µß?? e??? ??µß??. ?e?????ta? p??pe? ?a a?af????µe ?t? ??a ?a ?e?t?????se? ? a??????µ?? ?a p??pe? ? pat????? ??µß?? ?a ??e? st?? d???es? t?? ??e? t?? apa?t??µe?e? µetaß??t?? t??, d??ad? ta ‘tuples’ ?a? t??? a???µ??? t?? st????  sta ?p??a ß??s???ta? ta s????a ap? ta ?p??a p??pe? ?a pa?????? t?µ??. ??te ? a??????µ?? p?? s?ßeta? t? ???f? p??te?a??t?ta? ? ?p???? p????pte? s?µf??a µe t? [Korth91] a??????e? ta ß?µata:


ÈÝóå ? = <apa?t??µe?e? µetaß??t?? t?? pat????? ??µß??>


Âñåò t?? p??t? ???at???? ??µß? i ??a t?? ?p??? Reqi???.


ÐñïìÞèåõóå t?? ??µß? i µe t?? µetaß??t?? t?? s?????? ??? {µetaß??t?? t?? ??µß?? i} (e?????µe tuples ?a? a???µ??? st????) ?a? e?t??ese t?? ??d??a t?? ??µß??. 


?? ??µß?? s??e????, ??se ? = ?? Provi ?at???a?e ??p?? t?? ‘tuple’ ?a? t?? st??e? ap? t?? ?p??e? ‘desµe???ta?’ ?? µetaß??t?? t?? Provi (??a ?a µp????µe ?a t?? p??µ??e?s??µe se ep?µe???? ??µß???)


“?????a?e” t?? ??µß? i ap? t? s????? t?? ???at????? ??µß?? ?a? a? ?p?????? a??µa ???at????? ??µß?? epa???aße ap? t? ß?µa 2.


ÐñïêåéìÝíïõ ?a ?e?t?????se? ? pa?ap??? a??????µ?? ?a p??pe? ?a µ?? ?p?????? ???????? e?a?t?se?? µeta?? t?? ???at????? ??µß??. ??? ?a µ?? ?p???e? p.?. µetaß??t? p?? ?a a???e? st? s????? t?? pa?e??µe??? µetaß??t?? t?? ??µß?? ? ?a? t? s????? t?? apa?t??µe??? µetaß??t?? t?? ??µß?? ? ?a? ta?t?????a ?a ?p???e? µetaß??t? p?? ?a a???e? ?a? st? s????? t?? pa?e??µe??? µetaß??t?? t?? ??µß?? ? ?a? st? s????? t?? apa?t??µe??? µetaß??t?? t?? ??µß?? ?.


5.2.2 ????se?? s??e????


?f?s?? ??e? ?atas?e?aste? ? ??d??a? ?a? ta ap?te??sµata t?? ???at????? ??µß?? µp????µe ?a ?atas?e??s??µe t?? ep?p???? ??d??a p?? a?t?st???e? st?? pat???? ??µß?. G?a t??? ??µß??? s??e???? ? ??d??a? ?atas?e???eta? ?? e???:


?? ? ??µß?? e??a? ?atafat???? (??? ????s??) t?te s??µat????µe t?? s??des? (join) ???? t?? ap?te?esµ?t?? t?? ???at????? ??µß??. ?? st??e? p??? st?? ?p??e? ?a ???e? ? s??des? e??a? a?t?? p?? a?t?st?????? st?? ?d?e? µetaß??t??. ?pe?ta ?????µe p??ß??? µ??? t?? st???? p?? a?t?st?????? se µetaß??t?? t?? pat????? ?a???a ?a? e?e??e?????µe ta ‘tuples’ sta ?p??a f??????ta? ta ap?te??sµata t?? ???at????? ?a?????. ????? ?????µe ta apa?a?t?ta swap ??a ?a d?at????µe t?? µetaß??t?? t?? s??des?? µe t?? se??? p?? ?p?????? st?? pat???? ?a???a. G?a pa??de??µa st?? ?a???a:


R(X,Y):- R1(X,Y;Z), R2(A,B;Z)


?st? ?t? ?? p?e??de? t1 ?a? t2 f???ss??? ta ap?te??sµata t?? ?a????? R1 ?a? R2. ??te ? s??des? t??? ???eta? µe t?? ??d??a:


apon t1 //apply on tuple t1 -ôñÝ÷ïõóá ‘tuple’ ç t1


trjp //tuple reset join pos -êáèÜñéóå ôïí ðßíáêá óýíäåóçò ôçò t1


tsjp 2,2 //tuple set join pos - óýíäåóç ôçò óôÞëçò #2 ôçò t1 (ôñßôç óôÞëç) ìå ôçí óôÞëç #2 ôçò t2 (êáé ïé äýï áíôéóôïé÷ïýí óôç ìåôáâëçôÞ Æ) 


tj t2 //tuple join - ÅêôÝëåóå ôçí óýíäåóç ìå ôçí t2, ðñïêýðôïí ó÷Þìá: <X,Y,Z,A,B>


fs t2 //free set - åëåõèÝñùóå ôçí t2


tnpc 4 //tuple not project column - êñýøå ôçí óôÞëç B


tnpc 3 // êñýøå ôçí Á


tnpc 2 // êñýøå ôçí Z


?? ap?t??esµa ß??s?eta? st?? t1, (t?? ‘tuple’ t?? p??t?? pa?d???)


?? ? êüìâïò e??a? ????s?? t?te ?atas?e?????µe t? ?a?tes?a?? ????µe?? ???? t?? µetaß??t?? t?? ??µß?? ???s?µ?p????ta? epa?e???µµ???? t?? ccpy(column copy) ?a? t?? p????f???a ??a t? p??, se p??e? st??e?, ß??s???ta? ta ‘ped?a t?µ??’ t?? µetaß??t?? t?? ??µß??. (?? ??a µ?a µetaß??t? de? ?p???e? s????? t?µ?? ?e????µe ??? t?? ß?s?) ?st? ? ? tuple p?? p????pte?. ????????? ?p????????µe t?? ??µß? sa? ?a ?ta? ?atafat????, ?st? ?t? t? ap?t??esµa t?p??ete?ta? st?? ‘tuple’ N t?te ? ‘tuple’ p?? a?t?st???e? st?? ????s? e??a? ? T-N. ?.?. a? e??aµe t?? ????s? t?? ?a???a st? p??????µe?? pa??de??µa ?a? ??????aµe ?t? ? µetaß??t? X pa???e? t?µ?? ap? t?? st??? #2 t?? s1 ?a? ? Y ap? t?? st??? #3 t?? s2 ? s???????? ??d??a? ??a t?? ????s? ?a ?ta?:


sgn //set get new -íÝï óýíïëï


stor nt //store -áðïèÞêåõóå


apon s1 // apply on s1


tsi 2 // tuple set input - ôñÝ÷ïõóá óôÞëç ç #2


apon nt


ccpy s1 //column copy


apon s2


tsi 3


apon nt


ccpy s2


<êþäéêáò üðùò ðñïçãïõìÝíùò>


apon nt


sd t1 //set (tuple) difference - äéáöïñÜ ìå ôçí t1


fs t1 //free set


???a t? ap?t??esµa ß??s?eta? st?? ‘tuple’ nt.


5.2.3 ????se?? d???e????


ÄåäïìÝíùí t?? ap?te?esµ?t?? t?? ???at????? ??µß?? ? ep?p???? ??d??a? st?? pat???? ??µß? ??a t??? ??µß??? d???e???? ?atas?e???eta? ?? e???:


?? ? êüìâïò e??a? ?atafat???? (??? ????s??) t?te s??µat????µe t?? ???s? (union) ???? t?? ap?te?esµ?t?? t?? ???at????? ??µß??. G?a ?a ???e? a?t? ap? ???e ap?t??esµa ???at????? ??µß?? ???ß??µe t?? st??e? p?? a?t?st?????? se µetaß??t?? p?? de? ?p?????? st?? pat???? ??µß?. ?p?s?? a? st?? pat???? ??µß? ?p?????? µetaß??t?? p?? de? ?p?????? st? ???at???? s?µp???????µe st??e? ??a a?t?? µe ???s? t?? ccpy. ?? st??e? a?t?? p????pt??? µe 2 t??p??? e?te ????? d??e? st?? pat???? ??µß? e?te ???. St?? de?te?? pe??pt?s? a?a??ast??? ?a p??pe? ?a ?atas?e?ast??? ?a? ? µ??? ep????? p?? ????µe e??a? ?a ?atas?e??s??µe st??e? µe pe??e??µe?? ???????? t?? ß?s?. ????????? ?????µe ta apa?a?t?ta swap ?ste ??e? ?? ‘tuple’ t?? ???at????? ??µß?? ?a ????? t? ?d?? s??µa µe t?? pat???? t???. ????? e?te???µe t?? ???s? ???? t?? ???at????? ?a? e?e??e?????µe ta ‘tuples’ sta ?p??a f??????ta? ta ap?te??sµata t?? ???at????? ?a?????. G?a pa??de??µa st?? ?a???a:


R(X,Y;A,B):- R1(X,Y;A) | R2(×,Õ;B)


?st? üôé ?? p?e??de? t1 ?a? t2 f???ss??? ta ap?te??sµata t?? ?a????? R1 ?a? R2. ?a? p?? ? R ??????e? ?t? ? µetaß??t? B ß??s?eta? st?? st??? #1 t?? tuple u. ??te ? ???s? t??? ???eta? µe t?? ??d??a:


apon u // apply on


tsi 1 //tuple set input - ôñÝ÷ïõóá óôÞëç ôçò u ç 1


apon t1


ccpy u


apon t2


ccpy all // All = óýíïëï ìå üëá ôá áíôéêåßìåíá ôçò âÜóçò


swap 2 3 // ÁíôéìåôÜèåóå ôéò óôÞëåò A,B


apon t1


su t2 //set (tuple) union


fs t2


fs all


?? ? ??µß?? e??a? ????s?? t?te a????????µe t?? ?d?a d?ad??as?a p?? a???????saµe ?a? st??? ??µß??? s??e????.


�
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?p?????s


6. S?µpe??sµata


ÐáñïõóéÜóáìå t?? TELQUEL, µ?a ??t??e?t???? e??t?µat??? ???ssa µe s??ta?? pa??µ??a t?? SQL, ??a t? s?st?µa SIS. H ???ssa ?p?st????e? ??e? t?? ?e?t?????e? t?? s?es?a??? ???eß?a? ?a? a??et? ap? ta a?ad??µ??? ?a?a?t???st??? p?? pa???e? t? ßas??? s?st?µa e??t?se?? t?? SIS, t? QI. ? ???ssa pa???e? t?? d??at?t?ta ??a d?at?p?s? e??t?se?? se ????? ep?ped? ?a? de? a?a????e? t? ???st? ?a ?atafe??e? se ???s? µa???s??t?? e??t?se?? µe µ??µ????? ???µata ?a? st???e??de?? ?e?t?????e?. ??t? ??e? ?? ap?t??esµa t? µe??s? t?? p??a??t?ta? ?????? ?a? t? d?at?p?s? p?? ?ata???t?? ?a? e?a?????st?? e??t?se??.


?ed?µ???? ôçò ?pa???? t?? QI  ???aµe ?a ???s?µ?p???s??µe t? ?e?t???????t?ta p?? pa???e?. ???? t??t? p??ß??aµe se 2 e????e?e?:


ÅðÝêôáóç t?? QI ?ste ?a ?p?st????e? t?? s??se?? ?a? ????? t??? te?est?? t?? s?es?a??? ???eß?a? ?? f?s??? ep??tas? t?? d?µ?? t?? s?????? p?? ?d? ?p?st????e.


Êáèïñéóì? t?? d?ad??as?a? t?? µet?f?as?? ap? e??t?s? TELQUEL se e??t?s? QI. ? µet?f?as? ???eta? se d?? f?se??. St?? p??t? f?s? ? e??t?s? µetas??µat??eta? se p????aµµa DATALOG ?a? st? de?te?? se ??d??a QI.


?e??????aµe t?s? t?? t??p? µe t?? ?p??? ???p???saµe t?? epe?t?se?? st? QI ?s? ?a? t?? d?? f?se?? t?? µet?f?as??.


? õëïðïßçóç t?? ???ssa? st?? µ???? st??µ?? µ??f? t?? pa???s???e? t?? e??? ad??aµ?e?:


?e? ????? ???p????e? ?? te?est?? ‘*’ ?a? ‘?’ ?p?? p??ß??peta? ap? t?? s?ed?as? t?? ???ssa?[TEL].


ÐñÝðåé ? a??????µ?? e??es?? se???? e?t??es?? t?? ???at????? ??µß?? (?ef??a?? 5) ?a ?e???e??e? ?ste ?a a?t?µet?p??e? ?a? pe??pt?se?? ???????? e?a?t?se??.


6.1 ?e?t??se?? - epe?t?se??


?? p??t? p?? ?a ?p?epe ?a ???e? e??a? ? e???e??? t?? ad??aµ??? p?? a?af????ta? st? p??????µe?? ?p??ef??a??. ?p?µe?a ß?µata p?? ?a µp????sa? ?a ?????? e??a? ? p????? ?p?st????? t?? ???????? d??at?t?t?? t?? QI (te?est?? before, after, overlaps ??p.) ?a??? ?a? ße?t??s? t?? a?ad??µ???? ?a?a?t???st????, p.?. a?a??t?s? µ???? s???e???µ??? ß????. ?p?te??? s??p?? ?a µp????se ?a e??a? ? ep??tas? t?? ?ste ?a ??e? t?? e?f?ast???? d??at?t?te?  t?? QI.


?p?s?? ?a µp????saµe ?a ??t?s??µe t?? e?s?µ?t?s? a????st???? s??a?t?se?? (aggregate functions) ?p?? sum, count ?.?.p. ????? ?a ?ta? d??at?? ?a ep?d????e? ? µ???st? d??at? s?µßat?t?ta µe t?? OQL, t? p??t?p? p?? p??te??e? t? ODMG [ODMG93] µ?a ?a? p????? de? µp??e? ?a ep?te???e?.


??????G??F??
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