[image: image1.png]Yacrts VI. YpasJieH1le TpaH3aKIHAMI
DYHKIIH TPAH3AKIHi — TIO/IieP/KAHIIe JIOTTIUeCKOlt eMOCTHOCTII Gashl JAHHEIX,
— ofecIeueHIIe MHOTOIIONB30BATeNIECKOT0 pekIMa padoTel CYE]]
1. TpaH3aKIIH H HeJI0CTHOCTD 623 TaHHBIX
Tpamsarmus — HeJleTIMAs C TOUKII 3PEHILT BO3AelicTRIL Ha Ga3olf JAHHEIX TPYIIIA OIlePaTopoB
MAHIITYIIPOBAHILT JAHHBIMIL, BEITOMHSIOIASLCS KaK e/IIHOe ITeTioe I lePeBoAImas 6a3y JAHHEIX I3
OJTHOTO HEMOCTHOIO COCTOSHILA B APYTO€ LEeN0CTHO® COCTOSHIIe
omuouenie Corpyaankn (Tad_momep, Cotp_mna, OTmen HOM),
omuontenie Orgennl (O1a_Hom, O1a_Hay, Kom Bo)
1.1. Knaccnueckasi MoJeIb TPAH3AKIHIT
ACID-TpaH3aKIHH: - aTOMapHOCTh (atomicity),
- COIMIAaCOBAHHOCTE (consistency),
- I30MIIPOBAHHOCTS (isulation), HESABIICIINOE BEITOTHEHIIE

- morropeuHocTh (durability) . .
y - ) COXpaeHILe IIsMeHert
ACID-TpaH3aKmug + eQIHCTBEHHEN] YPOBSHD YIIPABICHIIT = ILIOCKIE TPAH3AKIIII

BC€ ILTI HITYET O
COXpPaHEHIIe COITTaCOBAaHHOCTII JaHHBIX

1.2. OrpaHnvieHns IeJJ0OCTHOCTH

OrpanmueHHe HeJJ0CTHOCTH — HEKOTOPOe YTBep:K/IeHIIe, KOTOPOe MOKeT GBITh IICTIHHBIM I JIOKHEIM B
3ABIICHMOCTII OT COCTOSIHIIS Ga3hl JAHHBIX
Ompepienerire: 6a3a JAHHBIX HAXOIITCS B COIJIACOBAHHOM (II€JIOCTHOM) COCTOSIHHH, €CTII BEIIOTHEHB
BCE OT PAHITUEHILS IIeTIOCTHOCTII, ONpeIeNIeHHbIe T Oashl JAHHBIX

Knaccnpukanus orpaHmIeHHii HeT0CTHOCTH:
— 110 OOIACTII JeliCTBIA
OT PAHITYEHILT JOMeHa
OT PAHITYEHILT aTPHOy Ta
OT PAHITYEHIIT KOpTeKa
OT PAHITUEHIIS OTHOIIIEHILST

_ -
IIO CIIOCOLAaM pearmI3alIor II0 BPpEeMEHII IIPOBEPKIL

JeKTapaTiBHas ITOAepAKa
OT PaHIIYeHIIIT IIeTTOCTHOCTI
TporteypHas HoAmepAka o |
OT PaHIIYeHIIIT IIeTTOCTHOCTI

HEMe/JIeHHO TIPOBePSIEMEIE <]
OTPAHITYEHILS C OTTIOKEHHOI
TIPOBEPKOI ha

HTH

OTPaHITIEHILT Gaser JAHHBIX
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1.  KoHTpo.Ib HeTOmMyCTHMOCTH HeoIlpeJe TeHHBIX 3HAEHMIT CTO.1561a
Create table tabnum (

parol char(8) not null,

2. 3agaHNe HeoNpeXeJeHHBIX 3HAYEHHIT CTOJIOLA B KAecTBe 3HAYEHHIT 0 YMOTIAHIIO
Create table tabnum (

name char(20) default null,

3. KoHTpo.1b 3HAYeHHIT cTOJI01A
- IIlepeUIICIIeHIIe SHAUSHIIIT (i17), - 3a[AHIIe YCIOBIIL
Create table taboper ( Create table taboper (

type char(1) not null check (type in (‘u’, ‘&', ‘a’, ‘0’)), shifi_oper smallint check (shifi_opr > 0),

uchastok smallint default 3 not null Date_sozd date default TODAY not null
check (uchastok in (1, 3, 4)), check (date_sozd >"01.01.97"),
L kol smalint not null
- 3aaHIe mIanasoHa (between), check ((kol >=0 and kol<=2000)
Create table tabizd ( or (kol >=5000 and kol <= 7000)),

ves_s float default 0 not null
check (ves_s between 0 and 2000),
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4. KoHTpo./Ib orpaHn'Iennii, KOTopble HARIAIBIBAIOTCA HA PASTIHbIE CTOJIOIBI TAOIIIBI
Create table tabpartii (

check ((data_sdachi >= data_sozd) or data_sdachi is null),
check (kol_t <= kol _n),
check (kol_n >= kol _b+kol_p+kol_t)

5. 3agaHne NePBHIHOTO K0 7. KackagHoe yaaaeHne

Create table taboper ( Create table Catalog (. . ..
primary key (shifi-_oper, zakaz), Jforeign key (stock_num)

A

6. 3a0anue 6HeuIHeo Koua

references Stock (stock_num) on delete cascade

Create table taboper ( TaGmILBL ¢ COOTBETCTBYIOLIIIM
TEePBIMHBIM KITFOUOM

zakaz char(4) not null refere) s tabtechproc,
techuslovie char(17) references tabte

Jforeing key (shifi_pred_oper, zakaz) references taboper,
Joreing kexAn—partii, n_izd) references tabbrak (n_par, n_izd)
- Create table taboper (

Brenrrire Ko c
C (pasoii Constraint shifi-_oper smallint check (shifi- > 0) constraint namel,

primary key (shifi_oper, zakaz) constraint name2,

foreing key (n_partii, n_izd) references tabbrak constraint name3
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2.1. Hl)OﬁJ'leMl)l, CBA3AHHBIE C Mapa/LTeTH3MOM
> - lTpOSTICM‘J YIpaueHHOI O OGHOBIEHILT,
- lTpOSTICM‘J 3ABIICIIMOCTII OT HC'KR(I)I]I(CIIPOB‘JHHOIO OGHOBTIEHILS,
_ - lTpOSTICM‘J AaHamI3a Ha HEIIPOTIBOPE™IIBOCTD.

1. IIpoGreMa YTpatieHHOTo 0OHOBIEHHS III1. IIpoG.ieMa AHAJIN3A HA IPOTHBOPEUHBOCTb.

Tparsakuss A Bpen Tparsakupis B - IIpoGTeMa IOBTOPSEMOr0 CUIITEIBAHILT,
L - mpoSmema MosBIEHILT (IKINBHEL SIeMeHTOB;

—_— - HPOSJ'ICM‘J AHaMI3a Ha HECOBMECTIIMOCTE.

BriGop R ty
M _ II1.1. ITpod.eMa HOBTOPSAEMOTO CUHTHIBAHHS
ty Briop R
Tpamsaxkimia A Bpema Tpansaxipa B
ITsmenerte R ty
v Brisop R ty
ty ITsmenerte R L
I1. IIpod.eMa 3aBHCHMOCTIH OT lz Betoop R
He‘iﬂ(l)llKClll)OBﬂHHl)lX OOHOBJIEHHH t TIsmeternie R
Tpamsaxkimia A Bpema Tpansaxipa B l
ty Ismenerte R ty Commit
BeiGop R ty BeiGop R ts

(IT3menenne R) l

ts Rollback
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II1. IIpodeMa aHAIN3a HA NPOTHBOPEYHBOCTE.

T11.2. TIpod.teMa MOABIEHs - TpoGIIeMa TIOBTOPAEMOTO CUNITHIBAHILT,
(HKTHBHBIX %TeMEHTOB (aHTOMOB) - IIpodTeMa MOARTEHIA (IKTHBHELX HTeMEeHTOB;
[ — Bpewn  Tpamara B - IpodieMa aHATI3a Ha HeCOBMECTHMOCTE.
Tparsaama A Tpamsaramn B
Briopka erpo, IIL.3. [lpobieMa aHATI3A HA HECOBMECTHMOCTD
VAOBIeTBopAROIIIX t
yenosimo @ (n cTpok) TpaHsakyma A Bpems TpaHsakuna B
L2 —
t VAOBIETBOpAROLI il BobiGop cueTa 1(40) t CocToAHIE CUeTOB:
yenopmo @ =40 Cuer 1 —40
¢ Cuer 2 -50
t3 Commit Bbiop cueTa 2 (50) t Cuer 3 - 30
BrISopKa cTpox, L =90
Vaosnersopsomix ty BbiGop cueTa 3 (30)
yenosimo @ (1 epoxa) ty v
~ t WswmeHeHune cueta 3
2.2. 3¢deKThI NapaLIenMa i 30 =20

Mporpavma I: embupaem cmpoxu mabmiupr 6azer danHvx ts Bbibop cueta 1 (40)

Select * from Stock

. ts WsmeHeHne cyeta 1
Where manu_code =“ANZ" 40 350
TIporpanma II: evinonraem obHoenexue mex sice cnpox mabniupr i
Update Stock t7 Commit
Set unit_price = 1.15 * unit_price BriGop cueta3 (20)
Where manu_code = “ANZ" =110 tg

TF <upoepka HekoTopeIx yesopmii> THEN

Commit Work 1 [Tporpanmia 2 (end) = Iporpanma 1
ELSE 5
Rollback Work II. Tporpama I (end) > ITporpanmia 2
END IF IIL. TIporpamvma I - TIporpanmia 2 (Commit work) = IIporpanmia 1

III. Tporpamvma I - TIporpanma 2 (Rollback work) = TIporpamma 1
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npapieHne Tpansaknuamn 8 CYB/]

Ompepemnertie 1. HaGop 1r3 HeCKOMBKILX TPAH3AKINIL, STeMeHTapHEIe OIlepaliil KOTOPEIX YepeTyITc

JPYT ¢ IPYTOM, HA3EIBAETCA CMEChI0 TPAH3AKIIL T=(T, Ty T,)
81858 D> T=(TpQT,8.Ts
Q=(Q1. Q. Q)

Ompepenertie 2. TloceI0BATeMEHOCTE, B KOTOPOIT BRITOMHAIOTCS HTeMeHTapHEIe OTePALII 3aJaHHOTO

Habopa TPaH3aKINL, HA3EBAETC TPAGHKOM 3aIlyCKa HAGopa TPAH3AKINHIT

JUNCHNNUINHA CePHATI3AIIA TPAH KNI

1. B mporiecce BRIIOMHEHILA TPAH3aKIIIL TTOTh30BATENb BILIIT TOMBKO COIMACOBAHHEIE COCTOAHILT Ga3skl
JaHHELX. TToMh30BATeNh HIKOT/A He MOKET TIOTYUIITE JOCTYIL K He3ad)IKCIPOBAHHEM
TI3MeHEHIIAM B JAHHELX, JOCTITHYTHIM B Pe3yIbTaTe AefiCTBIOT APYTOTO TOMb30BATeN .

2. Ecir ipe TpaH3aKINm, A I B, BEIIOMHII0TCA MapamiensHo, To CYB]] moIaraeT, 4To pesynsTaT
TOTAKeH ORITh TaKIIM e, KaK eI OFL:
- TPAH3AKINLL A BEIIOMHATACE TIEPBOIL, A 3a Hell GEITA GBI BEIIOMHEHA TPAH3aKINLI B,
- TPAH3AKINLL B BEITOMHATACE TIePBOIL, a 3a Hell GBIA GBI BROTOMHEHA TPAH3AKIILL A.

Omnpegenertie 3. CepHaMN3aNs TPAH3AKIMIT — T0 MeXAHII3M IIX BEIIOTHEHIIT 10 HEKOTOPOMY
CepHATHHOMY IITAHY.

Ompepenerte 4. ITTaH (cI0coG) BEIIOMHEHIIT HaGopa TPAH3aKINLT HA3EBAETCA CePHATBHBIM, eCIIT
Pe3syIBTAT COBMeCTHOTO BEITOMHEHILT TPAH3AKIILT SKRIBATeHTeH Pe3yIbIaTy HeKOTOPOIO
TOCTeTOBATEMHHOTO BRITOMHEHILT STIIX ke TPaH3aKITnt

Ompepenerties:. TPpaH3aKIIIT HA3EBARTCA KOHKYPIPYIOIIIMIL, eCIII OHII TIePeceKar0TCA IO BPEMEHIL It
OGPAIIIAIOTCA K OJTHIIM I TeM Ke JAHHBIM.
Bujbl KOHQIHKTOR MesKTy TPAH3AKIHAMIL:
- W-W (TOTIEITKA TPAH3AKINOL B II3MEHNTS 0GheKT, M3MeHEeHHBIT He 3aKOHUMNBINelicA TPar3akieit A);
- R-W (IIOIBITKA TPAH3aKIIIL B 13MeHATs 05BeKT, IPOUITAHHENT He 3aKOHYTIBIIeTiC TPAH3aKImel A),
- W-R (IIOIBITKA TPAH3aKIMI B pouITaTh 0GBeKT, II3MeHeHHBIT He 3aKOHUIBIIEliCA TPaH3aKITIell A)
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S (Shared) - cOBMeCTHEIIT peXIM
X (eXclusive) - MOHOTIONBHELT PeKIIM

1. 3axear TpaH3akIeil A 00beKTa R B MOHONOTEHOM PeXIMe > MepeXoj TPaH3akii B B cocTosHme
OKIIIAHIL IO CHATILA GOKIPORKI TPAH3AKITIeNT A.
2. 3axBaT TPaH3aKIIIell A 0GbeKTa R B COBMECTHOM pekIMe = TO
- 3AMPOC I3 TPAH3AKITOL B Ha 3axXBaT 00BeKTa R B MOHOTIOMBHOM PeXIIMe —> IepeXxoj Tpansakimm: B
B COCTOSHIIE OKITAHILA JI0 CHATILT GIOKIPORKI TPAH3AKINIET A;
- 3AMpOC I3 TPAH3AKITOL B Ha 3aXBaT 0GBeKTa R B COBMECTHOM PEXIIMe —> 3aIpoC YIOBTeTBOPEH.

‘THIT 3B AT, YCTAHOBTEHHBIT _
TpamzaKImIest A 3.1.1 Pemenne npodJieM, CBA3aHHBIX C apaJlIeH3MoM,
X s - CPeCTBAMII CHHXPOHI3AIIOHHEIX 3aXBATOB

@ - =

= 1. IIpod.ieMa yTpaueHHOT0 0OHOBICHIS

g n n ¥y Tparsakima A Bpems Tparsakipa B
g8 '
82 - - 3axpar Tima § ama R f
g E n y y Betoop R *
s 5 ) 3axsar Tma § g R
gE[ v v Buisop R
Eg 3 3 }
gz
N 4

3anpoc saxsara t
2PL - ABYX()a3HBIIl NPOTOKOM CHHXPOHI3ANMOHHBIX ™2 X ami R
JAXBATOR: (morsrTka mrverternia R)
AR - Wait ty 3anpoc saxBaTa
- mepBad (ha3a TPAH3AKITII - HAKOILIEHIIe 3aXBATOR, Tima X R
- BTOpad (pasa ((IUKCAITLT I OTKAT) - OCBOGOKIeHIIe (morsiTka mraverern R)

3aXBaTOB. Wait
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1I. TIpo6.1eMa 3aBHCHMOCTH OT He3a(HKCHPOBAHHBIX 0GHOBIEHHIT

Tparsariys A Bpens Tparsasimn B
v
t 3axgat Tima X ana R
v (Iaererme R)
3anpoc saxeata t,
Tma § ana R
(momsITka BeIG0pa R)
Wait
Wait
t Rollback nm1 Comumit
(crmite saxBaTa THITA
L X am R)
3axpar Tuma S it R t

(moBTopHO BBIGOp R)
II1.2. TIpo6eMa nosiBIeHNs PHKTHBHBIX
371eMeHTOB (()aHTOMOB)

Tpamsakips A Tpamsakin B
3axaT THIA § A 0 CTpOK ,
VOBIETBOpAROINIX

(BB160pKa n cTPOK)
BeTapka cTpoKiL,
YI0BIETBOpATO et
yenosimo @
Commit

3axBar Tima § A 0 CTpoK .
'V R0B IeTBOpAOII:
(sb160pKa n+1 eTporar)

Commit

II1.1. TIpodeMa HOBTOPAEMOTO CUHTBIBAHNSA

Tpansaxrm A Bpems  Tparrsaxipm B
3axgar Tma § g R 4
(ss160p R) i
P axgar Tma § qm R
; (BB160p R)
t; 3anpoe saxeata
ima X A R
l (mombiTka ravererne R)
Wait
Saxgar Tma S gam Rty Wait
(moBTOpHBI BRG0P R)
Wait
Commit ts
(crmite saxBaTa THITA
Tima S na R) ¢
ts Saxgar 1ima X ama R
* (irnvenermie R)
a Commit

(crmite saxBaTa THITA
Tuma X 112 R)
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II1.3. TIpodeMa aHAIN3a HA NPOTHBOPEYNBOCTh

Tparrsarmn 4 Bpenx Tparsaamn B 3.1.2 I'paHy.IHpOBAHHBIe CHHXPOHH3AIHOHHbBIE
, 3 - 3aXBaThI
3axsar T § nx t Cocrommme cueTos:

ciera 1 (BbiGop cera 1 (40))
=40

3axgar THmma § t;
cieta 2 (BbIGop cieta 2 (50))

=9

¢
ts
t5
anpoc saxpata T $ t
A crera 3
(mombITka BBIG0pa crteTa 3)
Wait

Bornee crumbHbI 3axBaT

v

SIX

P
N

X

IS Bonee cradpit saxpar

et 1 — 40
Cuer 2 - 50
Cuer 3 -30

3axgar i § cuera 3
(sB160p cuera 3 (30))
3axgar Tima X cueta 3
(irerermze ceta 3 30 —20)
3axpar Timma § ewera 1
(sb160p cuera 1 (40))
3ampoc saxeara ima X ctera |
(MombITKA IrMeHeHI crteTa 1)
Wait

IS (Intented for Shared lock) - HaepeHIe
3aXBATITh HeKOTOPHIT BXoAmnt B O 00BeKT B
COBMECTHOM Pe/KIIMe

IX (Intented for eXclusive lock) - HaMepeHIe
3aXBATITh HeKOTOPHIT BXoAmnt B O 00BeKT B
MOHOTIOTHHOM PeskIMe

SIX (Shared, Intented for eXclusive lock) -
COBMECTHBIIT 3aXBAT BCETO HTOTO 00BEKTA ¢
HAMepeHIIeM BIIOCTeICTBIL 3aXBaTHBATh
KaKIIe-Tm60 BXOJAINIE B HeTo OGBEKTE B
MOHOTIOTHHOM PeskIMe

t:::: THIT 3B ATa, YCTAHOB eHHE I TPAHBAKITIT A
s X SIX X -
E 15 ¥ ¥ ¥ n ¥
£ s ¥ n n n
§ £ x v n v n n v
Eg SIX v n n n n ¥
SR x " " " " v | v
3 - ¥ y y y y
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IIpo61emMa (PHKTHBHBIX 21eMeHTOR ((PAHTOMOB)

Tpamsaxima A Bpew Tpamsasima B
3axpar Tima S A TaG ML t

3a¥BaT T S WA 0 CTpOK
YVAOBIETEOPAINNIX yeMoBIT0 @  t

(BB160pKa n cTPOK) ¢
t;  momsmka IX-3axBaTa Tab MBI
(¢ LemsEo BrIoCTe CTBINT
¥ nermmam caposn)
3axpat T $ A ty Wait
1) CTPOK , YAOBTETBOpAOLILX Wait
yenosimo @ Wait
(BB160pKa n cTPOK) Wait
Comumit (ceaTIe §7T0KI 0BOK) Wait
t; 3axsar Tima IX Tadmmpt
(¢ Lemsro BrIoCTexCTEIIT
|l
ts  Berasxa cTpokr,
§  VAoBneTROpmOmEeii yenopio @
f;  Commit B (l=a<5)&(b

(crmite Gr0KIPOBOK)

3.1.3 TIpequKaTHbIE CHHXPOHH3ANHOHHbIE 3aXBAThI

4 (la <4) &(1<b<3)
HMSA-aTpHOyTa § = } 3HAYeHHe 3
R - OTHOIIEHNE ¢ aTPHOYTAMI Ay, Ay, ..., A, -
my, My, ... M, - MHOKECTBA JOITYCTIMEIX 3HAUEHIIT 1

ATPHOYTOB A, Ay, ..., A, COOTBETCTBEHHO
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