ISSN 1683-4720 Tpyasrt UITIMM HAH VYkpaunsl. 2014. Towm 28

VIIK 004.655

(©2014. 1. H. I'mymiko

®OPMAJIbHAS CEMAHTUKA ATPETATHBIX OIIEPAIIAI
B TABJIMYHHBIX AJITEBPAX

B pa6ore nposogurca pacmmpenue tabaunanoi aare6per (Beenennoit B.H. Penpko u I.B. Byem u saB-
sisroleiicst 0600IIeHIeM KJIACCHIECKOi pesIAonHoit anrebper Kojzma), Koropoe mpeamosaraer Iomnoj-
HEHWEe YHUBEPCAJbHOrO JOMeHa crenuaabHbiM demenToM NULL u pacmupenne curaaTypbl TabJIUIHON
aJre6pbl KOHEUHBIX TabJIUIL ArPEraTHBIMA ONEPAIUSMA HAXOXKJIEHUsI CyMMbI, HAnOOJbIIEro (HAMMEHb-
III€r0) 3HAUEHUH, CpeHero apudMeTHIEeCKOro, KOJIMIECTBA CTPOK U KOJMIECTBA JIEMEHTOB, OTJINIHBIX
or NULL. 3anana ¢gpopmasibHass MaTeMaTudecKas CeMaHTHKA TUX ONEePaIii, KOTopas IIPOUJLIIOCTPUPO-
BaHa COJEPIKATeJbHBIMU npuMepaMmu. [Ipu onpesieslennn arperaTHbIX OMEPAINii MCIOJIb3YeTCs MOHSTHE
MysnbTUMHOXKecTBa. ObIiasi cxema 3aaHus arperaTHBIX OIepaliil: CHavYaJsa Olepalii 3a/1al0TCsd Ha KO-
HEYHBIX MYJIbTUMHOXKECTBAX, & 3aTE€M MEPEHOCSTCs Ha TaOJIUIBI, B 9aCTHOCTH, HA MyCTYIO TaOJIHUILY.

Karouesble €a08a: pPesayuonmvie 6a3vt 0aGHHOT, MabAuuHas (DEAAUUONNHAR) ar2ebpa, DPACUUPEHHAA
mabauvnas aneebpa, azpezammsie ONEPAUUL.

1. Beenenue. TpajuinoHHO CIMTACTCS, YTO KJIACCHYECKas peJisiiinoHHast (Tabimd-
Hast) ajarebpa jiexkur B ocHoBe 6osbinuacTBa CYBJI 1 s13bIKOB 3a1POCOB, KOTOPBIE TIO/I-
JIEPKUBAIOT PEJISIIIUOHHY 0 MOJIesib. Pessiiontast ajrebpa 6bl1a paspaborana B [1]| B Bujie
COBOKYITHOCTH OIIEpATOPOB HaJ Tab/IuIaMi. BbUIO MPEJJIOKEHO 8 omepaluil pesisiiiunoH-
HOIT a;re6pbl: TPaJMIIMOHHBIE ONIEPAIUY HaJl MHOXKECTBaMU (00beIMHEHNE, TIepecedeHune,
Pa3HOCTH) ¥ CIIENUAJbHBIE OTlePAIiU HaJT Tabuamu (IPOEKIUst, TeKapTOBO COEMHEHNE,
theta-, equi-coesuuenusi, jiejieHue, CeIeKIus). DTOT HAOOP olepaluii co BpeMeHeM ObL
PACITIPEH B COOTBETCTBUU C MOTPEOHOCTSIME SI3BIKOB 3aITpOCOB. KpoMe yKa3aHHBIX BBITITE
omepanuii K CUIHATYPE PEJISIUOHHON aJredphl ceiiaac TakKe OTHOCST OIEPAIlin Hepe-
UMEHOBaHUs M aKTHBHOIO jonosHenus |2, 3|. B xoje passurus KOMMepUYECKUX DeJisiiii-
ounbix CYB /Il Bo3HUKIIA TOTPEOHOCTD B UCIIOIBL30BAHUN arperaTHbIX (DyHKIU, KOTOPbIE
IIO3BOJISIIOT HaXOJIUTh CYMMAapHBbIe, CpeJHUe, MaKCUMaJlbHble, MUHUMAaJbHbIE U JIPyTHE
3HAYCHUsT SJIEMEHTOB B cTOsI01e Tabuuibl. B [4] pessiimonnas anrebpa u pessiiiuoHHOE
ncUducjienue pacCiimpenbl TaKUMHU arperaTHbIMA beHKHI/IHIVII/I. ILOKaSaHa 9KBUBAJIEHTHOCTDH
MTOJTYIYEHHBIX TIPU 9TOM JIBYX (DOPMAaJIHbHBIX SI3BIKOB. JlaHbI TOUHBIE OTTpEIe/IEHHUST arperar-
HBIX (DYHKIUN, KOTOPBIC HE UCIOJIL3YIOT MOHATHE «IyOJIuKaThly. Pesanuonnas aaredpa
HOIIOJIHEHA HOBOI omepaiueil arperarnoro obpasoBanusi (aggregate formation). B [5—
7] onepanuu arperupoBaHusi PacCMaTPUBAIOTCS KAK MHOXKECTBEHHO-OPUEHTUPOBAHHBIE:
cHaYaIa Pa3bMBAIOT TAOJHMITY Ha TOIMHOYXKECTBA B COOTBETCTBUU CO 3HAYCHUSIMU ATPU-
Oyra (mam MHOXKeCTBa aTpubyTOB), 3aTeM BBINOJHSAIOT (DYHKIUOHAJBHBIE BBIYUCICHUS
JUTST KasKJI0TO TIOAMHOXKECTBA, U, HAKOHEIl, CTPOSIT UCXOAHYIO TabauIly, (hopMupyst omHy
CTPOKY JIJIsI KaKJIOTO MOJIMHOXKECTBa. Takasi cxeMa BBIUYUC/IEHUN HUCIOIb3YeTCsl JIJisi 3a-
[IPOCOB TPeThero Tumna (¢ rpynnupoBkoii) sisbika SQL [3]. Ormernm, uro jyist cemanTUKN
TaKUX KOHCTPYKIWII HAIO0 BBOJIUTH B PACCMOTPEHNE COBOKYITHOCTH C TIOBTOPEHUSIMU, T.€.
MYJBTUMHOXKECTBA, UTO U C/IeJIaHO B JaHHOI paboTe.
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2. OcHoBHbBIE oIIpeesienusi. Bce Heonpe/ie/leHHbIE TOHSI TSI IOHMMAEM TaKKe, KaK

u B [3]. Paccmorpum iBa MHOXKecTBa: A — MHOXKeCTBO aTpubyroB u D — yHUBEpCAIbHBII

JoMeH, conepxkamuii crennasibuoe 3Hadenne NU LL. Tlox tabauaHoit anredpoit KoHed-
/ /

HbIX TabsmI noHnMaeM aarebpy (T, Qpz), rae T — MHOKECTBO BCeX KOHEUHBIX TaOJIHII,

. R —_
QP,E = {URa ﬂR, \Ra Op,.Ry TX,R; R®R 3 TR;a Rtf,R? NR} — CUTHaTypa, p € Pag €=, a
1,412
X,R,R1,Ry C A (P u Z — MHOXKECTBa IIaPAMETPOB).
oz abumeii cxembr R mormvaem mapy (t, R), e t € T'(R)Y — koneunoe MHOZ«KECTBO
crpok cxembl R. Torna T'(R) = {(t, R) |t € T(R)} — MHOXKeCTBO BCEX KOHETHBIX TabJIHI]

cxembl R, a T = |J T’'(R) — MHOXKeCTBO BCeX KOHEUHBIX TaOJIUII.
R CA

B coorsercrBun ¢ [3,8] 1m0/ MyaIBTUMHOXKECTBOM ¢ ¢ 0CHOBOI U oHnMaeM QyHKIHIO
Buga o : U — N. IIycrs ©(a) — ocuosa mynsrumpoxectsa o, a 22" = {a]|0(a) € 2P}
— ceMefiCTBO BCEX MYJILTUMHOXKECTB, OCHOBBI KOTOPBIX SIBJISTIOTCST KOHEYHBIMHU TIOJMHO-
skectBamu MHOKecTBa D’ (D' C D — 110jMHOXKECTBO yHUBEPCAIBLHOTO JloMeHa). Myiib-
TUMHOXKECTBO ¢ ¢ 0CHOBOH {di, ..., d;} Oyaem samucbiBars Kak {d},...,d*}, tue n; —
KOJINYECTBO JIyOJINKATOB (9K3EMILISIPOB) JIeMeHTa d; B MyJIbTUMHOXKeCTBE v, 1 = 1, ..., k.

3. OcHoBHbIe pe3yabTaThl. [[IUPOKO UCTOIBL3YEMBIMU ArPETATHBIMU OTIEPATISIMU
siByisitorest Sum, Avg, Min, Max, Count. Ix apryMeHTBl — 3T0 KOHEJIHbIe TabJIMIIBI, a
3HAYEHUs] — OJHOATPUOYTHBIE TAaOIUIBI C OJHOI cTpokoil. Tak, omeparus Sum paccan-
TBIBAET CYMMY 3HAUYEHUII B COOTBETCTBYIOIIEM CTOJIONE 3aJaHHOI TAOJIUIBI, TTPU ITOM
suadennst NU L L urnopupytores. Onepanust Avg onpesensieT cpeaaee apudMeTHnIecKoe
3HAYEHUN B COOTBETCTBYIOIIEM CTOJIOIE 33/ IaHHON TaduIbl, npu 3ToM 3uadenus NULL
urnopupytorcst. Oneparun Min u M ax HaxoaaT HAaMMEHbBIEe ¥ HauOOJIbIIee 3HAUEHNST B
COOTBETCTBYIOIIEM CTOJIOIE 33 JaHHON Tabuiibl, ipu 9ToM 3Hadenus N U L L tak:ke UrHo-
pupytorcsi. Oneparuss Count onpejessieT KOJUIeCTBO 3HAUEHUH, OTanIHbIX o NULL,
B COOTBETCTBYIOIIEM cToJ01e 3ajannoii Tadbmunpl. Ouepanust Count(*) onpeessier Ko-
JITYECTBO CTPOK B 3aJIaHHO TabJnIe.

[Iycte Num — qucjioBoe MOIMHOXKECTBO YHUBEPCAJIBHOIO JoMeHa I, 3aMKHYTOe OT-
HOCHUTEBHO CJIOXKEHWs. 3aJaJuM arperaTHble omneparun. OO6Imias cxema: HA KOHETHOM
MYJIBTUMHO2KECTBE OIIPEICIAIOTCA (byHK]_[I/H/I CYMMUDOBaHUSA, B3ATUEC HAMMEHbBIIIETI'O 1 HAN-
6OJTBITIEr0 3HAUEHUIT, OTIPeIeTICHIE CPETHETO apU(PMETHIECKOTO M KOJNIECTBA JIEMEHTOB,
a 3aTeM 3TU (PYHKIUU [MEPEHOCSTCS Ha TaOIUIBI. 3aMeTUM, ITO (DYHKIMH CYyMMHUPOBa-
HUSI ¥ HAXOXKJIEHUS CPETHEro apuPMETHIECKOTO OIPEIeIeHBl Ha KOHETHOM YHUCIOBOM
MYJIBTUMHOXKECTBE.

Paccmorpum tabmuiy (t, R) € T'(R) u nyctb A € R. O603HaUNM 4epe3 a4 MYJIbTU-
MHOKECTBO, KOTOPO€ COJIEPKUT BCe 3JIEMEHTHI cTosi0na ¢ arpudyrom A tabiuust (¢, R).
Tornma ©(as) = Day, tne Dy = {d|3s(s € t AN (A, d) € s)} — akruBHBI 10MeH aTpubyTa
A ornocurenbro tabimust (t, R) [2, 3].

Jlst onpesiesieHnsT KOJIMIeCTBa JIyOJTMKATOB 9JIEMEHTa d B MYJIBTUMHOXKECTBE (V4 38~
naaumM orobpakenue ¢ :t — Dyy, rie p(s) = s(A) (s € t). Torga xommaecTso gy6im-
, TJIe

KaToB 1eMeHTa OCHOBBI d € D4y MyIbTUMHOKeCTBa (g paHo aa(d) = o~ (d)

D Muozxectso T(R) nonumaercsi B cMblcie [3].
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¢~ 1(d) = {s|s € t A p(s) = d} — npoobpas saementa d € D44 OTHOCHTEIHHO OTOGPaAZKe-
Hust ©, a |X| — MomHOCTh MHOXKeCTBA X .

ArpernposanneM Sumy p 1o arpubyry A (koneunsix) Tabiui cxembl R HasoBeMm
TAaKyI0 yHAPHYIO IapaMeTpHUecKyto onepamuio Suma g : T'(R) — T'({A}), uro

Suma.r ((t, R)) = ({{{4, Sum(aa))}}, {A}),

rie (t,R) € T'(R), a Swm? — byHKIms, BO3BpAIAIONIAsS CyMMy 3HAYECHHH CTOIOIA C
arpubyroMm A tabmuiel (t, R) (3HaYeHMUs] MOIYT HOBTOPSTHCS ), KOTOPbIE OTJINYAIOTCS OT
sanauennss NULL. Kpome Toro, mpeamoJsiaraercsi, 9T0 9TOT CTOJIOEI COIEPKUT TOJBKO
9HCJIOBBIE JaHHble. TakuMm obpasom, Sum : 2%“’” — Num, rie

NULL, ecmn O(as) = 0;
NULL, ecmu O(ay) = {NULL};

da(d), ecimn O(aq)\{NULL} # 0.
deO(aa)\{NULL}

Sum(ay) =

U3 onpenenenns ciaemyer, aro Sum((,,) = NULL®, Sum({NULL"}) = NULL,

k _
Sum ({d?l, . ,dZ’“}) = Y d;n;, B upeaiooxenuu, 9ro see sementsl d; (i = 1, k) o1-
i=

mugatorcst ot ssementa NULL, Suma g ((ty, R)) = {{(A, NULL)}},{A}), rze (ty, R)
— mycTast TabJuma.
IIpomnmocTpupyeM IIpEMeHeHne OllePaIui arperupoBatus Sum g Ha IPHMepe.

I[MpumeP 1. g Tabauis

A B C
1 2 3
2 3 NULL

nony v Sumar (4, R)) = ({{(A,5)}},{A}), Sumpr ((t, R)) = ({{(B,6)}},{B}) n
Sume,r ((t, R)) = {{(C,4)}},{C}).

Arperuposanuem Count s g no arpubyry A (koneanbix) Tabmui cxeMbl R HasoBeMm
TaKyI0 yHapHYIO napamerpuieckyo onepamuio Counta g : T'(R) — T'({A}), aro

Countar ((t, R)) = ({{(A, Count(aa))}},{A}),

rie (t,R) € T'(R), a Count — dbyHKIMs, BO3BpAIIAIONAst KOJINIECTBO 3HAYCHUI, KOTO-
puie oraudaioTes oT 3Hadenus NULL ¢ yaerom j1y6aMKaToB B cTosOne ¢ arpudbyrom A
tabmmnsr (¢, R). Takum obpasom, Count : 20 — 7., tye

Count(as) = Z as(d).
d€6(ax)\{NULL}

2 Omnepanust Suma, g OUpe/iesieHa Ha KOHEYHBIX Tabauax, a GyHKIusa Sum — Ha KOHEIHBIX MYJlb-
TUMHOXKECTBAaX 4nCeJI.
D0, — IIyCTO€ MYJIbTUMHOXKECTBO.
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[To ompejiesieHUIO cYUTAEM, YTO CyMMa IyCTOIO MHOXKECTBA CJIAraeMbIX DABHA HYJIIO.
k

Urax, Count(0y,) = 0, Count({NULL"}) = 0 u Count ({d{*,...,d*}) = > n;, B
i=1

PEJIIIOJIOKEHNH, ITO Bee djeMeHThl d; (1 = 1, k) ormmmuatorcs ot sementa NULL. s

ciaydast mycroii Tabumist (ty, R) maeem Counta g ((ty, R)) = ({{(4,0)}},{A}).

ITpuMEP 2. Hjist Tabuiipl u3 npuMepa 1 mosryanm
Counta g ((t, R)) = ({{{4,3)}},{4}),

Countp g ((t, R)) = ({{(B,3)}},{B}),
Countcr ((t, R)) = ({{{C,2)}},{C}) .

ArperupoBanunem Count r(*) (KoHe4HBIX) TaOJIHI] cXeMbl R HAa30BEM TaKylo yHap-
Hyl0 napamerpuueckyio onepaiuio Counta g(*) : T'(R) — T'({A}), uro

Counta r(*) ((t, R)) = ({{{A, [th}},{A}),

aro (t, R) € T'(R). Conepxarenbio rosopst, oneparus Counta g(*) onpejenser Koiu-
YeCTBO CTPOK 3aJI@HHON TabymIbl. ATpuOyT-apaMerp CIy?KUT TOJIBKO st (POPMUPOBa-
HUsI CcxeMbl Tabsunbl-pesyiabrara. st ciaydas nycroit tabmunel  (tg, R) umeem

Counta r(*) ((tg, R)) = ({{{4,0)}}, {4}).

I[TpuMEP 3. s Tabuisl u3 mpuMepa 1 moryaum
Counta,r(*) ((t, R)) = ({{{4,3)}},{4}),

Countp r(+) ((t, R)) = ({{{B,3)}},{B}),
Counter(x) ((t, R)) = ({{(C;3)}},{C}) .

HomycTnM, 9T0 IHCIOBOE TMOAMHOXKECTBO Num yHUBEPCATBLHOTO JOMEHA 3aMKHYTO
oTHOCUTENBHO (JacTuuHOil onepaiun) genenust / : Num X Num-—Num. loonpenemum
OTIEPAITHUIO JIeJIEHUs TaK, 9TO KOT1a nepBbiil aprymenT paBed NU LL, To dyHKIN TPUHE-
maer 3uadenune NULL. DTo ¢Bs3aHO ¢ TeM, 9TO MBI OY/IeM OCYIIECTBISITH CyTEPITO3UITUN
¥ BMECTO IIEPBOTO apryMeHTa IOJICTABJISITH 3HaUYeHne pYHKIUNA Sum, a BMECTO BTOPOTO
— snadenne gpyukiun Count, yantbiBas, 4o ¢yaknus Count B KadecTBe 3HAYCHUS HE
MOzKeT BbIgaTh 3Havdernne NULL.

ArperupoBanunem Avgg g 1o arpubyTy A (koHedHBIX) TabsuI cxeMbl R Ha30BeM Ta-
KyI0 yHApHYIO mapamerpudeckyo ouepanuio Avga g : T'(R) — T'({A}) , aro

Avgar ((t R)) = ({{(4, Avg (@a)) }},{A}),

rae (t,R) € T'(R), a Avg — dbyHKIms, KOTopas BO3BpallaeT cpejiHee apudMeTuIecKoe
3HAYEHUe 3JIeMEHTOB cTouibIa ¢ arpubyrom A Tabuuiel (¢, R), KOTOpbIe OTJIMYAIOTCS OT
suavyenust NULL, npudeM ¢ y4eToM JayOJMKATOB, T.€. Avg : 2%“’” — Num un

Avg(as) = m'
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Uz OolIpeJeJsiecHrA CJIECYIOT paBEHCTBa

 Sum(0,) NULL
Avg(Om) = Count((,) 0

= NULL,

_ Sum({NULL"}) NULL

AvgUNULL™Y) = G (NULL ) — 0

= NULL,

Sum ({d, ..., d"}) 1 i
st um _ — .M .
Avg({dl 7...,dk })_Count({d?l,...,dzk}) _(n1+‘--+nk);dznz

B [IPE/IIIOJIOKEHHN, ITO Bee syieMenTsl d; (i = 1, k) ormanst or NULL.

I[TPUMEP 4. s Tabuisl u3 mpuMepa 1 moryaum
Avgar ((t, R)) = ({{{4,5/3)}},{A}) ,

Avgp r ((t, R)) = ({{(B,2)}},{B}),
Avgo,r ((t, ) = ({{(C,2)}},{C}) -

[Mycts < — juHEHHBIH TOPSIOK HA YHHUBEpcadbHOM momene D. ArpermpoBanumem
Miny p no arpubyry A (komedHbix) Tabumi cxeMbl R, A € R na3oBeM Takylo yHap-
HyI0 mapamerpudeckyto onepammio Ming g : T'(R) — T'({A}), aro

Minar ((t, R)) = ({{(A, Min(aa))}}, {A}),

rae (t, R) € T'(R), a Min — dbyukius, KoTopasi BO3BpAIA€T HAUMEHbIIeEe 3HAYEHUe CPe-
I 3HAaYeHui cTosbia ¢ arpuoyToM A Tabauiel (¢, R), KOTOpbIe OTIMYIAIOTCS OT 3HAYCHUS
NULL. Takum obpasom Min : 2P — D, rne

NULL, ecnu O(ay) = 0;
Min(aq) =< NULL, eciu ©(ag) = {NULLY};
min{d|d € O(aa)\{NULL}}, ecnu ©O(aa)\{NULL} # 0.

U3 onpenenenns cuenyer, uro Min((,,) = NULL, Min({NULL"}) = NULL,
a Min ({d?l,...,dzk}) = min{dy,...,dp} B UPEIIIOTIOKEHNHU, UTO BCE JIEMEHTHI d;

(¢ = 1,k) ormmunsr or snementa NULL. [ns ciydas mycroit Tabmunst (ty, R) nmeem
Mina g ((tp, R)) = {{{(A, NULL)}} , {A}).
I[IPuMEP 5. s Tabuisl u3 mpuMepa 1 moryaumm

Minar ((t, R)) = ({{(A, 1)}},{A}),

{{(B, D} {B],
{{{eni{chH.

Mi’nB?R ((t, R>)
Minc g ((t, R))
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Arperuposannem Maza r mo arpubyry A (Komeunbix) Tabmun cxembl R HasoBem
TaKyI0 yHAPHYIO apaMerpruueckyio onepamuto Maza g : T'(R) — T'({A}), aro

Mazar ((t, R)) = ({{(A, Max(aa))}}, {A}),

rae (t, R) € T'(R), a Max — dyukuus, KoTopas Bo3spallaeT HauboJiblliee 3HAUYeHHe Cpe-
J 3HaueHuii crosbna ¢ arpubyrom A tabiuusl (t, R), koropele ormvatorest or NULL.
Taxum o6pasom Mazx : 2P — D, e

NULL, eciu ©(ay) = 0;
Max(as) =< NULL, eciim O(aq) = {NULL};
max{d|d € O(as)\{NULL}},ecim O(aa)\{ NULL} # 0.

U3 onpenenenns: cienyer, uro Max(0,,) = NULL, Max({NULL"}) = NULL,
Mazx ({d?l, o dt }) = max{dy,...,dx} B IpeaOSOKEHNN, ITO BCE JeMeHTHI d; (i =
1,k) ormuuner or smadenuss NULL. ns cioydas mycroit tabmuner (tg, R) mmeem
Maza g ((tg, R)) = ({{{A, NULL)}} , {A}).

I[MpuMEP 6. st Tabauisl u3 mpuMepa 1 moryaum

{{{4,2)}},{4}),

{(B,3)}}:{B}),
{{{C3)}1:{Ch -

MaxA,R (<tv R))

Maa:BR (<t, R>)
Mazc g ((t, R))

Ormernm, uro pyarmun Min u Max omupenessitoT HAMMEHBIUN WJIM HAMOOJIBIIHI
9JIEMEHTBI OCHOBBI MYJIBTUMHOXKECTBA, KOTOPBIE OTJImYatoTcs or 3Hadenuss NULL, 1o-
9TOMY COIIOCTABHMOCTH OCODOI0 3JIEMEHTa C OCTAJBHBIMHU 3JIEMEHTaAMHU YHUBEPCAJIbHOTO
JIOMEHa B JTAaHHOM CJIydae HecyIlecTBeHHa. B KoHKpeTHbIX peasumdamusx SQL ajgement
NULL moxer 6bITh KaK HANMCHBIINM, TaK 1 HAHGOJIBIINM dJeMeHTOM &),

4. BoiBoasbl. B crarne omnpenesiena dpopMaibHas MaTeMaTUIeCKasd CEMaHTHKa arpe-
TaTHBIX OlepaInil, KOTopasi MIPOUIFOCTPUPOBAHA IPUMEPAMU WX ITPUMEHEHUs. Pe3yiib-
TaThl PAbOTBI MOTYT OBITH HCIIOJIB30BAHBI B TEOPUU OOOOIMEHHBIX TaOJIHMIHBIX aaredp.
[Tonydennbre pe3yIbTaThl MOXKHO PACIIUPUTH HA, TAOJIUIBI, PACCMATPUBAEMBIE KAK MYJIb-
TUMHOXKECTBa CTPOK. Kpome Toro, mapaMeTpoM arperaTHoil OIepPAIliy MOXKET BBICTYIIATD

HE TOJILKO OTJIEJIbHBIN ATPUOYT, HO U HEKOTOpas (PYHKIIUsI HAJl CTPOKOIA.
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I. M. Glushko

A formal semantics of aggregate operations.

The paper deals with the extension of table algebra (this algebra is introduced by V.N. Redko and
D.B. Bui and is a generalization of well-known classic Codd’s relational algebra), involving the completion
of a special element NULL of the universal domain and expansion of signature finite table algebra with
such aggregate operations: finding the sum, the largest (smallest) value, the average value, the number
of table rows and number of elements different from NULL. The formal mathematical semantics of these
operations illustrated by meaningful examples is given. The concept of multiset is used under defining
the aggregate operators. The general scheme of the aggregate operations is following: at first, operations

are defined on finite multisets, then they are extended to the tables, in particular, on an empty table.

Keywords: relation databases, table (relation) algebra, extending table algebra, aggregate operations.

Hezxxwnnckwuit rocygapcrsenublit ya-T uMm. Huxomast Toross Honyuwerno 21.01.14
glushkoim@gmail.com

42



	содержание
	Том 28
	Донецк, 2014
	Основан в 1997г.





