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SAIIUTN 3 MHOXNWHHWMMUN TTOPIBHAHHAMUA
Y MOBI SQL

Ha ocnosi nopisHsaabHoco ananizy eupazogux modxucaueocmeti SQL-92 cmandapma i kaacuu-
nHoeco SQL(SEQUEL)  npononyromscs  cxemu peaaizayii  cKAQOHUX  3anumie¢ 3  MHOJICUHHUMU
nopieuanHamu  3acobamu  SQL Access.

Mosa SQL Ha choromHiliHiii JeHb € HaOiIbII
rompeHoto MoBolo 3anutiB CYB/I pensitiiiHoro Ty
i MATPUMYETHCS MPAKTUYHO BCiMa ITPOrpaMHUMM TIPO-
IyKTaMU, SIKi TIpeICTaBlIeHi Ha PUHKY TEXHOJOTIl, T0-
B'I3aHMX 3 0a3aMM JaHUX Ta iH(MOPMALiHHUMHU CHUC-
TEMaMH.

BupoOHMKM mporpaMHUX MPOAYKTIB IIPH PO3pO0-
i MOBHMX TipoliiecopiB SQL opieHTyIOTbCS Ha CTaH-
mapt 1992 poky a6o SQL-92 [3]. ITpore 11 MoBa Mae
OibIn maBHIO icTOpito, 60 mommpwiacd me y 1974 po-
mi [1] mim HasBoto SEQUEL.

mutiB kiaacuaHoro SEQUEL/2 Ginpmr 3pyuHi mrst Ko-
pucTyBada (IIpWHAKWMHI 3 JIOTiYHOI TOYKM 30py), 00
MaloTh CTPYHKIITy JIOTIYHY CTPYKTYpy i UiTKiIme ce-
MaHTUYHE TAyMaueHHs 4Yepe3 TeOopilo MHOXMUH Ta
TEopito BimoOpaxkeHb y IMOPIBHSIHHI 3 (YHKIIIOHAIBHO
eKBiBaJICHTHUMHU iM CXeMaMM 3allMTiB, IO BHUpaKeHi
3acobamu SQL-92. IlpoimocTpyeMo Iie TBEPIKEHHS
pSIOM TIPUKJIAmiB.

151 po3ryIsiay NpUMKJIAMiB TUIIB 3aIIUTiB OIMUIIIEMO
CTPYKTYypy Tabmuib 3 mpenmMeTHoi chepm "Poskian
BMIIIOTO HABYaJIBHOTO 3aKjamy'.

JlekTop Kon nextopa [pizBuiie Oprani3artis Tenedon Haykosuii cryninb
Lect CdL Name Org Phone Degree
IIpenmer Kon npenmera Hassa Kinbkictp ronun Ty KonTpons
Subj CdS Nm Hours Tp Testing
I'pyna Kon rpynu Kypc Kadenpa DakynbTeT KinbKicTh 40JI0BiK
Group CdG Course Caf Faculty Quant
Poskian Kon nexktopa | Kon npenmera Kox TOYIIU Aynuropist JeHb [Tapa Tuwxnens
Sch CdL CdS CdG Aud Day TmL Week

Moga SEQUEL 6yna 3agymaHa sik MoBa (pyHKIIiO-
HaJIbHOTO THUITy 3 BiOIIOBiTHMMH 3ac00aMHM Ta TEXHO-
JIOTIYHUMM TIpUiOMaMu IIporpamyBaHHs. [lim Tuckom
KOpHCTYBadiB, TiepeBaxkHa OUIBIICTh SIKUX Oyna 30pi-
€HTOBaHA Ha MPOLECAYPHUI CTWIb MPOrpaMyBaHHS, B
HactynHiin Bepcii MmoBu SEQUEL/2 [2] 3'aBisioTbes
nomaTkoBi 3acobn, Taki Ik GROUP BY Ta MHOXMHHI
dynskuii Tumy SET.

[Tiznime, Ha moyatky 80-x pokiB, MmoBa SEQUEL/2
orpuMmasia HoBy Ha3By SQL, a 3romoM y HOBHUX Bepcisx
i€l MOBM 3HMKAIOTh MOXIIMBOCTI IJII MHOXWHHOTO
TOPiBHSHHS, IO OyJI0 3yMOBJIEHO 3HAYHOIO CKJIAIHIC-
TIO aJITOPUTMIB MOPIBHSIHHSA MHOXWH, a BiITaK Hama-
TaHHSIM PO3POOHMKIB 30PiEHTYBAaTH KOPHCTYBadiB Ha
3aCTOCYBaHHSI OibII e(PEeKTMBHUX CXeM 3aIllUTiB I10-
YKy JaHWX. AJie, Ha HaIly IyMKYy, HesKi CxeMu 3a-
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PozristHemMo v 3ammTy, 1110 TTPONIOHYETHCS B [4]:

"3HalTM Tpi3BMIIA JIGKTOPIiB, SKi YWTalOTh BCi
npeaMeTu."

B tepminax moBu SEQUEL (kmacuuHuit) meit 3a-
MUT MOXe OyTM MpPEeNCTaBICHUMN Tak:

SELECT DISTINCT Lect.Nam
FROM Lect
WHERE Lect.CdL IN
(SELECT Sch.CdL
FROM Sch
GROUP BY Sch.CdL
HAVING SET(Sch.CdS) =
(SELECT Sub;.CdS
FROM Subj))
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Ane B SQL-92 (i Takox B SQL Access) HeMae
3ac06iB /15 MHOXXHHHOIO TIOPiBHAHHSA, TOMY NOTpiOHa
cyTreBa Moaudikauis.

1) Bapiant (kinbkicHuit) /* Count*/

SELECT Lect.Name

FROM Lect
... WHERE Lect.CdL IN (SELECT Sch.CdL
' FROM Sch
GROUP BY Sch.CdL

HAVING Count(Sch.CdS) =
‘ = (SELECT Count(Subj.CdS)
i FROM Subj))

Taka TexHoloOris AyxXKe 3pydHa, aje, Ha Kab,
3HAYHOIO Mipoto criienudivHa, 60 dakTH4HO Binbysa-
€THCA 3aMiHa MOYATKOBOrO 3alUTy Ha iHIIMM:

“3uaiiTy Npi3BUILA JIEKTOPIB, SIKi YHTAIOTH TaKy
Kinbkicmb TIPEIMETIB, IO ROPIBHIOE Kirbkocmi BCiX
ICHYIOUHMX NpeaMeTiB.”

V HaBeNeHOMY KOHTEKCTi Ili 3alHUTH CEMaHTUYHO
eKBiBaJICHTHi, ajic moRiOHMI npuiiom Oyne HEKOpPeKT-
HUM, AKLIO BiIHOCHO iCHYIOYHX NpEeIMETIB 3’ IBHUTbCA
neBHa yMoBa (OOMexeHHs), i TOAI KinbkicHe Mopis-
HSHHS HE 3MOXE 3aMiHUTH NMOPIBHAHHA MHOXHH NPH
36epeKeHHI CEMaHTHYHOI €KBiBAIEHTHOCTI.

2) BapiaHT (Hi —Hi ) /* not — not */

" SELECT DISTINCT Lect.Name

—-= FROM Lect
... WHERE NOT EXISTS (SELECT *
FROM Subj
= WHERE NOT EXISTS (SELECT *
FROM Sch
" WHERE Lect.CdL = Sch.Cdl AND Subj.Cds =
= Sch.CdS))

Lleii BapiaHT, 110 Tex HaBOAUTHCSA B [4], nepenba-
Ya€ MepeTBOPEHHs MOYaTKOBOTO 3aMUTy Ha PiBHI NpH-
POIHOT MOBH /10 TAKOTO (CEMaHTHYHO €KBiBaJICHTHOTO
MI0YaTKOBOMY ):

“3uaiiTd Npi3BHILA JIEKTOPIB, WIS AKHX He iCHYE
npeaMeTiB, siki & BOHU #e YuTanu.”

Crerudika uporo Bapiadta monsrac B HeoOxin-
HOCTIi IEPeTBOPEHb NIOMATKOBOTO 3aIIUTY Ha PiBHi Npu-
ponHoi MOBH, 1HO0, MO-meplue, B 6araTboX BUMaaKax
JOCHTb CKNIaIHO, OCOOJIMBO 3 ypaxyBaHHAM OOIpyHTy-
BAHHA €KBIBAJICHTHOCTI NMEPETBOpEHHA, a, Mo-JApyre,
B@XKO OIMCATH TEXHOJIOTII0 TAKOTO MEPETBOPEHHS B
3B’A3KY 3 HE(HOPMANBHICTIO T4 HEOJIHO3HAYHICTIO NMpPHU-
POLHOI MOBH.

IHmMit migxia a0 npo6jieMu MHOXKUHHOTO MOPiB-
HAHHS MOKe GasyBaTHCs Ha Tili 06cTaBHHi, WO 3 yCiX
onepauiil penauiiinoi anredpu Konna Tinbku onepauis
NIeHHS He 103BONSE Ge3M0cepeIHbOrO NPEACTaBCH-
Hs 3acobamu SQL-92 (yu SQL Access). Ane onepauis
IUIEHHA He € He3alexHow, ToOTo BoHa MOxe OyTH

HAYKOBI 3ATTMCKMU. Tom 18. Komn'torepHi HayKu

BHpaXKeHa uepe3 iHIi omepauii pensuiiiHOT anreGpH.
3okpeMa, B [4] HaBoAUTLCA BiXnoBiAHa ¢opmyna.
Axwo 3anani asi pensuii A[X,Y] i B{Y], o

(A[Y=Y]B) = (A[X]\ ((A[X] ® B} \ A)[X]),

lle + — onepauis fineHns; [ ] — omnepailis npoekii;
\ — omepauis pisHuni; ® — nexaprie Bo6yTOK.

Yci onepauii, nio BXOOATh y NpaBy YacTHHY TO-
TOXXHOCTI, IOy CKAIOTh Oe3MmoCcepeHe MPeACTaBIeHHA
3acobamn SQL-92.

Bilbll TEXHOMOTIYHHAM, HA HaIl MOMIAL, € MiAXIA,
AKUA MO’KHA BBaXKaTH (10 MEBHOT MIPH) pO3IIUPEHHAM
BapiaHTa “Hi-Hi”, aje 3 popManbHUMH NEPETBOPEHHS-
MH Ha piBHi TEOPETHKO-MHOXUHHUX CIiBBiqHOLIEHD.

Po3srnsaHemo 3anmut:

“3HaliTH KOIH NEKTOPIB, AKi YATAIOTH NPUHAKMHI
BciM rpynam kadenpu MI”.

B repminax wiacuunoro SEQUEL ueii 3anut mo-
e BUNIAAATH, HAPUKIAJ, TaK:

SELECT DISTINCT Cdl v

FROM Sch

GROUP BY Cdl

HAVING SET(Cdg) /* A */

CONTAINS
(SELECT Cdg /* B */
FROM Grp
WHERE Grp.Caf = “mi”

Sxio MuokuHy kofiB rpyn SET(Cdg) nosHaunmo
yepe3 A, a MEOXHHY (SELECT Cdg ...) —uepe3 B, To
OTPUMAEMO CriBBiTHOILCHHA

EY

(A 2 B) & (B\A = @) abo (Bm (—1;) A=A®),

(ocranse ocobnuBo BaXkuBo 1 SQL Access B 38°43-
Ky 3 BiacytHicTio onepauii EXCEPT). Binnosiano 10
OCTaHHBOI'O MOXXEMO OTPUMAaTH TaKy SQL-nporpamy:
/* CONTAINS — NOT STRICT*/ ;
SELECT DISTINCT x.Cdl
FROM Sch AS x
WHERE NOT EXISTS (SELECT *
FROM Grp
WHERE Grp.Caf = “mi”
AND
(Grp.Cdg NOT IN (Select Sch.Cdg
FROM Sch g
WHERE Sch.Cdl =
= x.Cdl)))
Axwo notpibHe cTpore BKIIOYEHHS, TO MAEMO

(ADB)o (B\A=O) & (A\B # Q)) abo
BNn(A) =) & (AN (-B)xzQ)

/* CONTAINS — STRICT */
SELECT DISTINCT x.Cdl S ety i

i i



Tuboseyp M. M., Kyasoko I1. [1. 3anuti 3 MHOXWHHUMM TIOPIBHSHHAMU Y MOBi SQL 21

FROM Sch AS x
WHERE NOT EXISTS (SELECT *

FROM Grp

WHERE Grp.Caf = “mi”

AND
(Grp.Cdg NOT IN (Select Sch.Cdg

FROM Sch

WHERE Sch.Cdl = x.Cdl)))

AND EXISTS
(Select Sch.Cdg
From Sch
WHERE (Sch.Cdl = x.Cdl)

AND
(Sch.Cdg NOT IN (Select Grp.Cdg
FROM Grp

WHERE Grp.Caf = “mi” )))

Jins BUNagKy piBHOCTI MHOXHH MAaEMO:
(A=B)= (BVA=0) & (A\B =) abo
BNEFA) =D &(ANn(-B)=9)

/* EXACTLY */

SELECT DISTINCT x.Cdl
FROM Sch AS x
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-WHERE NOT EXISTS (SELECT *
FROM Grp
WHERE Grp.Caf = “mi”
AND
" (Grp.Cdg NOT IN (Select Sch.Cdg
...~ FROM Sch
~ ~ 'WHERE Sch.Cdl = x.Cdl)))
_ © AND NOT EXISTS
(Select Sch.Cdg
FROM Sch
WHERE (Sch.Cdl = x.Cdl)
AND (Sch.Cdg NOT IN (Select Grp.Cdg
FROM Grp ST
WHERE Grp.Caf = “mi™)))

Hanpukinui 3ayBaxkumMo, 110 Xo4a CKJIaaHi 3aruTh
3 MHOXXWHHUMM TOPiBHSIHHSIMU B MPAKTUYHil poOOTi
3aliMaloTh BiIHOCHO HEBEJIMKY YaCTKy Yy 3arajibHiii cy-
KYITHOCTI 3aMuTiB, ajie BUPA3UTH 1X MPOCTUMM TUIIAMU
3anuTiB (He BUXOMsTuM 3a Mexi moBu SQL) He Baa-
etbest. KpiM Toro, 6€3 MOXIMBOCTEN MHOXUHHOTIO IO~
PiBHSIHHSI MOBa BTpaya€ BJIACTUBICTb peasyiiiHoi nog-
Homu [4].

3. Date C J., Darven H. A guide to the SQL Standard.— Reading,
Mass.: Addison-Wesley, 1993.

4. Jleiim K. Jlnc. BBenenue B cucteMbl 6a3 gaHHBIX / 6-¢ usm.— K.
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Glibovets M. M., Kulyabko P. P.
QUERIES WITH SET COMPARISONS IN SQL

On the base of comparative analysis of SQL-92 standard expressive
possibilities and classical SQL (SEQUEL) expressive possibilities are offered
schemes to realization of complex queries with set comparisons by SQL Access
Jfacilities.



