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CocTaBHbl€ TUMbl AaHHbIX

[1Ba Tna gaHHbIX:
— PL/SQL RECORDs (3anucwm)

— PL/SQL konnekuumu
* Nested table collections (BrioxxeHHble Tabnuubl),
* varray collections
* Associative arrays,
* string indexed collections

K cocTraBHBIM THIIaM OAHHBIX, HA3bIBAEMBIM TaKK€ KOJUIEKIIUAMU
(collections), ortHocsaTcs RECORD, TABLE, Nested TABLE wu
VARRAY. Tun pganHeix RECORD ("3amuce') uCOOIB3yeTCS A
00pa0OTKM B3aMMOCBSI3aHHBIX, HO  pa3HbIX JAHHBIX KaK OJHOM
JIOTUYECKOU €MuHUIBI. 1Tun  Ja"ddaelx TABLE ("Tabmuma'")
HCIOJb3yeTCs JJISI CChUIOK Ha KOJUICKIMM JaHHBIX KaK Ha €IWHbIN
OOBEKT.

3amuMch - 3TO TPyIIa B3aMMOCBS3aHHBIX JJIEMEHTOB JIAHHBIX,
KOTOPBIE XPAHATCSA B MOJISAX;, KaXKIAbIM M3 ATHUX DPJIEMEHTOB JaHHBIX
UMEET COOCTBEHHOE UM M TUIT JAaHHBIX. 1a0jnIiia UMEET CTOJIOEN U
IJIJaBHBIM KJIIOY, YTO IO3BOJISIET BaM OOpallarbCsid K CTPOKaM Kak K
MaccuBaM. Ilocie Toro, kak TaOJUIBI WA 3allUCH  ONPEACIICHbI, OHU
MOTYT UCHOJIb30BaThCSI IOBTOPHO.



DECLARE
m_COMPANY VARCHAR2(30);
m_CUST_REP INTEGER;
m_CREDIT_LIMIT NUMBER;

Ho mnHorga ygoOHee ucnonb3oBaTb, Tak Ha3blBaeMbIi
cocTtaBHoW TuMN. OOHMM U3 Takux TUMOB, B A3blke PL/SQL
asndeTcd 3anucb RECORD. CuHTakcuc oObaABNEHUS
3anmcu:

TYPE Tn 3anucum IS RECORD (
nonel tmnl [NOT NULL] [:= BbipaxxeHunel]
none2 tmn2 [NOT NULL] [:= BbipaxeHune2]

none-n Tun-n [NOT NULL] [:= BblpaeHune-n] );

Mo>XHO yka3biBaTb orpaHndeHmne NOT NULL, nepeMeHHON
BHE 3aMM1CY MCXOAHOE 3Ha4eHe 1 orpaHinieHme NOT NULL

B B N AKHAA*AHI B



JIJ1s1 co3ganms 3anucyu Heo0X0JUMO:
1.O0bsaBuUTE THI JaHHBIX RECORD;
2.0O0BsBUTHh IEPEMEHHYIO 3TOIO THIIA JAHHBIX.

TYPE type name 1S RECORD

(field declaration[, field declaration]..);
identifier type name;

[ ne field declaration:.

field name {field type | variable3TYPE

| table.column3sTYPE | table3ROWTYPE}
[ [NOT NULL] {:= | DEFAULT} expr]



SQL> SET SERVEROUTPUT ON
SQL> DECLARE
2 TYPE is_SmplRec IS RECORD
3
4 m_Fld1 VARCHAR2(10),
5 m_Fld2 VARCHAR2(30) :='Buber’,
6 m_DtFld DATE,
7 m_FId3 INTEGER := 1000,
8 m_Fld4 VARCHAR2(100) NOT NULL :='System’
9 )
10 MY_SMPL is_SmplRec;
11 BEGIN
12 DBMS_OUTPUT.enable;
13 DBMS_OUTPUT.put_line(MY_SMPL.m_FId2||""'| | MY_SMPL.m_Fld4);
14 END;
15 /
Buber System

Kak BnagHoO npoueaypa ycrnewHo BbiNofnHMack U BepHyna 3Ha4vyeHud. 34echb
XOPOLLO BUOHO, Kak Mbl MNPOUHULMANMN3NPOBaNnU NEPEMEHHbIE 3annucu BHYTPU
obbsaBneHnsl. Tak xe ogHO M3 nonen obbsiBneHHoe kak NOT NULL cpasy
Nofy4ynno 3Ha4veHue.



SET SERVEROUTPUT ON
DECLARE
TYPE is_SmplRecOne IS RECORD

( m_Fld1 VARCHAR2(10),

m_Fld2 VARCHAR2(30),

m_DtFld DATE,

m_Fld3 INTEGER,

m_Fld4 VARCHAR2(100));
TYPE is_SmplRecTwo IS RECORD

( m_Fld1 VARCHAR2(10),

m_Fld2 VARCHAR2(30),

m_DtFld DATE,

m_Fld3 INTEGER,

m_Fld4 VARCHAR2(100));
MY_SMPLONE is_SmplRecOne;
MY_SMPLTWO is_SmplRecTwo;
BEGIN
MY_SMPLONE.m_Fld3 := 100; MY_SMPLONE.m_Fld4 := 'Buber’;
MY_SMPLTWO.m_Fld3 := MY_SMPLONE.m_Fld3;
MY_SMPLTWO.m_Fld4 := MY_SMPLONE.m_Fld4;
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line(TO_CHAR(MY_SMPLTWO.m_Fld3));
DBMS_OUTPUT.put_line(MY_SMPLTWO.m_Fld4);
END;



DECLARE
TYPE is_Customers IS RECORD
(
m_COMPANY CUSTOMERS.COMPANY%TYPE,
m_CUST_REP CUSTOMERS.CUST_REP%TYPE,
m_CREDIT_LIMIT CUSTOMERS.CREDIT_LIMIT%TYPE
);
MY _CUST is_Customers;
BEGIN
SELECT COMPANY, CUST_REP, CREDIT_LIMIT INTO MY_CUST
FROM CUSTOMERS WHERE CUST_NUM = 2108;
DBMS_OUTPUT.enable;
DBMS_ OUTPUT.put_line(MY_CUST.m_COMPANY||"'"]| |
TO_CHAR(MY_CUST.m_CUST_REP)||"'f
|| TO_CHAR(MY_CUST.m_CREDIT_LIMIT));
END;

30ecb ob6baABNeHa 3anmcb Ha ocHoBe TMNoB Tabnuubl CUSTOMERS, u
BblOpaHa ogHa 3anucb 13 3Ton Tabnuubl C NOMOLLLLO, onepaTtopa INTO,
BCE 9TO OTNpPaBIIEHO B NepeMEHHbIE 3anncu



ATpNoyT $ROWTYPE

* icnonb3yeTtca ana oobaBneHUs nepeMeHHoOU Tuna

"3anucb« Ha OCHOBE COBOKYMHOCTU CTONOLOB B
Tabnuue nnu npeacrtaBneHnmn 6asbl AaHHbIX.

* [epen SROWTYPE yKa3blBaeTCca UMA Tabnuupbl.

* [longa 3anucu HacnegyT UMEHa U TUMNbl AaHHbLIX OT
CTONOUOB Tadbnuubl UnNu npencTaBneHus.
[TocnepoBaTeNnbLHOCTL NONEN TakXKe HacneayeTca u3
CTPYKTYpbI Tabnuubl (MO yMon4aHuio).

* Takon TUN 3HAYUTENbHO obnervyaet
nporpaMMnpoBaHMe ornepauum CcOo  CTpoKamy,
NO3BOSIAS BbIMOMHATL BbIOOPKY CTPOKU LIENTMKOM B
OAHY nNepeMeHHyil Tuna "3anucb’, a TakKxke
npegoTBpaLlaeT HeobxoaAMMOCTb
nepenporpammmpoBaHuad  OfIOKOB B chny4vae
NIMEeHeHUd CTDVKTVDbLI TA0nuiibl



CocTtaBHoun Tun TABLE! B cBoen cyTn 3T0 0OQHOMEPHbIN MaccuB
ckanapHoro tuna. OH He MOXeT coaepXatb T RECORD mnu
apyron Tun TABLE. HO MOXeT 6bITb 00bABMEH OT NOOOro Apyroro
cTaHgapTHoro tuna. TABLE MOXeET ObiTb 00bABNEH OT aTpubyTa
%ROWTYPE! BOT roe ckpbiBaeTcsd, no UCTUHE OrpoMHas MOLLb,
aToro Tmna gaHHbix! Tun TABLE, MOXXHO NpeacTaBmnTb Kak OgHY 13
pasHOBMAOHOCTEN Konnekumn. Xotsas B 6Goree rnybokom
NOHMMAaHWN 3TO He coBceM Tak. [lpn nepBomM paccMOTpPEHUN OH
NoXoX Ha maccuB a3bika C. Maccus TABLE nHOekcupyeTcda TUMNom
BINARY_INTEGER 1 MOXeT cogepxaTtb, 4TO-TO Bpoge -
2,147,483,647 - 0 - + 2,147,483,647 KaK B NOSIOXUTENbLHYIO, TaK U B
oTpuuaTtenbHyo YacTb. HaumMHatbe MHOEKcaumMo MOXXHO ¢ 0 unn 1
unn nwboro agpyroro uucna. Ecnn maccuB 6yget uUMETb
Pa3pbIBbl, TO 3TO HE OKaXeT KaKon-nmbo [O0MnOnHUTENbHOMU
Harpys3ku Ha NnamMmsaTb. Tak ke crnegyeTt NOMHUTb, YTO ONA KaXaoro
arnemMeHTa, Hanpumep, Tuna VARCHAR2 OyaeT pe3epBmpoBaThbCS
CTONbKO MaMATK, CKOSIbKO Bbl YKaXXeTe, N0 3TOMYy onpenensamnTe
Pa3MEPHOCTb 3NIEMEHTOB N0 HEOOXOAMMOCTN. CKaXeM He CTOUT
00baBNATb VARCHAR2(255), ecrniv XOTUTE XpPaHUTb CTPOKU MEHEE
100 cumBonos!



SET SERVEROUTPUT ON
DECLARE
TYPE m_SmplTable IS TABLE OF VARCHAR2(128)
INDEX BY BINARY_INTEGER;
TYPE m_SmplTbIData IS TABLE OF DATE
INDEX BY BINARY_INTEGER;
MY_TBL m_SmplTable;
MY_TBL DT m_SmplTblData;
BEGIN
MY_TBL(1) := 'Buber’;
MY_TBL _DT(2) := SYSDATE - 1;
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line(TO_CHAR(MY_TBL(1)));
DBMS_OUTPUT.put_line(TO_CHAR(MY_TBL _DT(2)));
END;

Mbl 06b51BUNK ABE OAHOMEPHbIE Konnekunm m_SmplTable, m_SmplTbiData,
O4Ha N3 HUX COOEPKNT arieMeHTbl padaMmepHoCcTbio VARCHAR2(128), opyrasa DATE.
3aTemM 06bABUNK ABE NepeMeEHHbIe JaHHOro Tuna - MY_TBL, MY_TBL_DT u
NpUCBOUSIN NEPBOMY IANIEMEHTY CTPOKOBOIro Mmaccusa 3HadyeHue "Buber”, a
BTOPOMY 3fIEMEHTY MaccuBa AaT, 3HadeHue Tekyuwlen gatel MMHYC 1. PesynbstaTt
BbIBESIM Ha KOHCOSb. [1pn 3TOM X0OpoLuo BUAHO, 4TO TuM TABLE O4EHb CXOX C
Tabnuuen B n conepxnT oObI4HO ABa kIto4a KEY 1 VALUE, KoY 1 3Ha4YeHue.
Knto4y nmeet Tun BINARY_INTEGER:



[IpenmyllecTBa ncnonb3oBaHUA SROWTY PE

« KonnyectBo 6a30BbIX CTONOLOB 6a3bl AaHHbIX U
TUMblI JAaHHbIX B HUX MOTYT ObITb HEU3BECTHBbI.

« Konn4yectBo 1 TUNbl 6a30BbIX CTONOLIOB MOy T
MEHATLCH BO BPEMSA BbINONMHEHUA.

* [MoneseH npu BbIOOPKE CTPOKU C MOMOLLbIO
KoMaHAabl SELECT *.



ATpnOyT SROWTYPE

B nepBomMm 00bsABNEHUM Ha crange co3gaeTcs 3anncb C TaKUMK XXe MMeHaMu Nonemn u
TMNamMu JaHHbIX, Kak Uy cTPokn Tabnmubl DEPARTMENTS. [Nons HasbiBatoTCS
DEPARTMENT _ID, DEPARTMENT_NAME, MANAGER_ID n LOCATION_ID. Bo BTOpOM 00bsiBNEHUM
CO3aeTcs 3anncb C TaKUMU XXe MMeHaMU rnonen n TunaMmm aHHbIX NoSien, Kak y CTPOKMU
Tabnuubl EMPLOYEES. Nons Ha3biBatoTca EMPLOYEE_ID, FIRST _NAME, LAST_NAME, EMAIL,
PHONE_NUMBER, HIRE_DATE, JOB_ID, SALARY, COMMISSION_PCT, MANAGER 1D,
DEPARTMENT _ID.

B cnegyowem npumepe, COTPYOHMK BbIXOOUT Ha neHcuto. MIHdhopmaumsa o Bbllleawmx
Ha NEHCUIO COTPYOHMKax gobaensieTcs B Tabnuuy, Kotopasi XpaHuT aTy. [Nonb3oBarento
N3BECTEH HOMEP COTPYAHMKA. 3annucb O COTPYOAHUKE, 3aaHHas NonbL3oBaTenem
BblOMpaeTca n3 EMPLOYEES n XpaHUTCS B NEPEMEHHON emp_rec, KOTopas 00bsABNEHa C

nomMoLbto atpubyta %ROWTYPE.
DEFINE employee_number =124

DECLARE
emp_rec employees%ROWTYPE;
BEGIN
SELECT * INTO emp_rec FROM employees
WHERE employee_id = &employee_number;
INSERT INTO retired_emps(empno, ename, job, mgr, hiredate,leavedate, sal, comm,
deptno)

VALUES (emp_rec.employee_id, emp_rec.last_name, emp_rec.job_id,emp_rec.manager _id,
emp_rec.hire_date, SYSDATE, emp_rec.salary,emp_rec.commission_pct, emp_rec.department_id);
COMMIT;
END;



DECLARE

TYPE is_Customers IS TABLE OF CUSTOMERS%ROWTYPE
INDEX BY BINARY _INTEGER;

MY _CUST is_Customers;

BEGIN

SELECT * INTO MY_CUST(100)

FROM CUSTOMERS WHERE CUST_NUM = 2108;

DBMS_OUTPUT.enable;

DBMS_OUTPUT.put_line(TO_CHAR(MY_CUST(100).CUST_NUM)| |'

'| IMY_CUST(100).COMPANY| |"'| |

TO_CHAR(MY_CUST(100).CUST_REP)||"

' | TO_CHAR(MY_CUST(100).CREDIT_LIMIT));

END;

30ecb Mbl OOBABUNM KONMNEKUUo, ¢ TUMOM 3anucb M3 Tabnuubl
CUSTOMERS! Tak, oobaBsnaem Tun:

TYPE is_Customers IS TABLE OF CUSTOMERS%ROWTYPE
INDEX BY BINARY_INTEGER,;

OTO 3Ha4uT, YTO Kaxgas CTPOKa KOMfeKuum coOepXXUT MOSHYI0
3anucb 13 tabnuubl bl CUSTOMERS. [larnee 100 anemMeHTy MaccuBa
npucBanBaeM 3Ha4YeHne 3annucum Tadbnumubl ¢ MHOEKCOM 2108.



The SROWTYPE Attribute

DEFINE employee number = 124

DECLARE
emp rec employeesSROWTYPE;
BEGIN

SELECT * INTO emp rec FROM employees

WHERE employee id = &employee number;

INSERT INTO retired emps (empno, ename, Jjob, mgr,

hiredate, leavedate, sal, comm, deptno)

VALUES (emp rec.employee id, emp rec.last name,

emp rec.]job id,emp rec.manager id,

emp rec.hire date, SYSDATE, emp rec.salary,

emp rec.commission pct, emp rec.department id);
END;

Ecnu cnyxawun ypansetcsa, nHdgopmMmauma o cnyxawem gobasneHa kK Tabnuue,
KOoTopas coAepXuT WHdopmauuio 06 YyBOMEHHbIX crnyXawnx retired emps.
[Tonb3oBaTenb NoctaBnseT koA ( id) cnyxawero. 3anucb O CryXallem, onpeaerieHHbIM
nonb3oBatenemMm c id=124, elfktyf M3 Tabnuubl cnyxawmx M COXpaHEHa B emp_rec
NepeMEHHYI0, KoTopasi o0bsiBMeHa, Ucnonb3ya arTpudyt %ROWTYPE. 3anucb, KoTopas
BCTaBneHa B Tabnuuy retired_emps



DEFINE employee number = 124
DECLARE

emp rec retired emps3SROWTYPE;
BEGIN
SELECT employee 1id, last name, job 1id,
manager id, hire date, hire date, salary,
commission pct,department id INTO emp rec
FROM employees
WHERE employee 1d = &employee number;

INSERT INTO retired emps VALUES emp rec;
END ;

/
SELECT * FROM retired emps;



SET SERVEROUTPUT ON
SET VERIFY OFF
DEFINE employee number = 124

DECLARE
emp rec retired emps%ROWTYPE;
BEGIN

SELECT * INTO emp rec FROM retired emps;

emp rec.leavedate:=SYSDATE;

UPDATE retired emps SET ROW
WHERE empno=&employee number;
END ;

/
SELECT * FROM retired emps;

emp rec



SQL> SET SERVEROUTPUT ON
SQL> DECLARE
TYPE m_SmplTable IS TABLE OF VARCHAR2(128)
INDEX BY BINARY _INTEGER;
MY_TBL m_SmplTable;
BEGIN
FORIiIN 1..10 LOOP
MY_TBL(i) := TO_CHAR(i+5);
END LOOP;
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line('Count tableis: '| | TO_CHAR(MY_TBL.COUNT));
END;

C nomouwbio uukrna FOR Mbl BBenu B Tabnuuy 10 3HAYEHUN U
npumeHnB atpmubyT - COUNT nony4mnnmn Konm4ecTBo 3anmcen B Tabnuue.

Cneayowmn atpmbyT DELETE. TyT 4yTb crnioXxHee. Bo-nepBbIX, OH UMeET
apryMeHTbl:

DELETE - yaoansieT Bce CTPOKN Tabrnuubl.
DELETE(n) - yganseT n-i0 CTPOKY KOJneKuuu.
DELETE(n,m) - yoanseT CTPOKM KOMNJIEKLUN C n MO m.



SET SERVEROUTPUT ON
-- DELETE
DECLARE

TYPE m_SmplTable IS TABLE OF VARCHAR2(128)

INDEX BY BINARY _INTEGER;

MY_TBL m_SmplTable;
BEGIN
MY_TBL(1) :='One'; MY_TBL(3) := 'Three';
MY_TBL(-2) := 'Minus Two'; MY_TBL(0) := 'Zero';
MY_TBL(100) := 'Hundred’;
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line(MY_TBL(1)); DBMS_OUTPUT.put_line(MY_TBL(3));
DBMS_OUTPUT.put_line(MY_TBL(-2)); DBMS_OUTPUT.put_line(MY_TBL(0));
DBMS_OUTPUT.put_line(MY_TBL(100));
DBMS_OUTPUT.put_line('Count table is: '| |TO_CHAR(MY_TBL.COUNT));
MY_TBL.DELETE(100);
DBMS_OUTPUT.put_line('Count table is: '| | TO_CHAR(MY_TBL.COUNT));
MY_TBL.DELETE(1,3);
DBMS_OUTPUT.put_line('Count tableis: '| [ TO_CHAR(MY_TBL.COUNT));
MY _TBL.DELETE;
DBMS_OUTPUT.put_line('Count table is: '| |TO_CHAR(MY_TBL.COUNT));
END;

B naHHOM cny4dyae cHadYana mbl yganunu 100-t0 3anucb Konnekuyuu, 3atem ¢ 1 no 3 u
3aTeM OYNCTUITN BCIO KOJIJTEKLUUIHO.



* SET SERVEROUTPUT ON
-- EXISTS
DECLARE
TYPE m_SmplTable IS TABLE OF VARCHAR2(128)
INDEX BY BINARY _INTEGER;
MY_TBL m_SmplTable;
BEGIN
MY_TBL(1) := 'Miller’;
MY_TBL(3) := 'Kolobok';
DBMS_OUTPUT.enable;
DBMS_OUTPUT.put_line('Count tableis: '| | TO_CHAR(MY_TBL.COUNT));
IF (MY_TBL.EXISTS(1)) THEN
DBMS_OUTPUT.put_line(MY_TBL(1));
ELSE DBMS_OUTPUT.put_line('‘MY_TBL(1) is not exist!');
END IF;
IF (MY_TBL.EXISTS(3)) THEN
DBMS_OUTPUT.put_line(MY_TBL(3));
ELSE DBMS_OUTPUT.put_line('‘MY_TBL(3) is not exist!');
END IF;
IF (MY_TBL.EXISTS(2)) THEN
DBMS_OUTPUT.put_line(MY_TBL(2));
ELSE DBMS_OUTPUT.put_line('‘MY_TBL(2) is not exist!');
END IF; END;
Count table is: 2
Miller
Kolobok
MY_TBL(2) is not exist!

OOGbsBNEHHOWN KONMEKUUN CYLLECTBYIOT TONbKO ABE CTPOKM C HOMepom 1 1 3! A cTpoka ¢ HOMepoMm 2
He CyLLecCTBYeT.



PacwupeHunsa onepartopa GROUP BY

OnepaTtopbl ROLLUP, CUBE 1 GROUPING SETS sBnsawoTcs
paclwmpeHnamMmmn npegnoxeHna GROUP BY. OnepaTtopbl ROLLUP,
CUBE u GROUPING SETS mMoryt cdopmupoBatb Takou xe
PEe3yNLTUPYIOLWMKA Habop, KOTOPbIM MNONy4YUTCA B pe3yrbraTte
ncnosib3oBaHusa onepartopa UNION ALL gns obbeanHeHus
OOVMHOYHbIX 3anpocoB rpynnupoBaHns, O4HAKO MCNofb30BaHNe
OOHOro u3 ornepaTtopoB npeasoxeHmnss GROUP BY 06bI4HO
aBnsieTcst bonee adMEKTUBHbLIM.

'pynnupoBka  ROLLUP npuBOOAUT K  CO34OaHMUIO
NMPOMEXYTOYHbIX MWUTOroB N0 CTONOUYy  Ha3HadYeHwus.
[IpOMEXYTOUYHbIE NTOMMN BLIYUCNAKTCA OT CaMOro HU3KOMo YPOBHS
0o obuien cymmbl. To ectb, Bktovasi ROLLUP Bo ppase GROUP
BY, Mbl yka3biBaeM Oracle, YTOObI OH MPOCYMMMPOBan gaHHbIE Mo
YPOBHSX YKa3aHHbIX CTON6LOB 1 noasen odLwmn UTor.

SELECT [column,] group_function(column). ..
FROM table
'WHERE condition]
(GROUP BY [ROLLUP] group_by_expression]
HAVING having_expression];

[ORDER BY columnl:




Mpumep. 3anpoc npocymmmpoBarn JaHHbIe Mo
3aprnsiataM Ha YypPOBHSIX MO OTAeNnam,
OOMKHOCTAM U noasen ooLWum utor

SELECT department id, job id, SUM(salary)
FROM employees
WHERE department id < 60

|GIIﬂP BY ROLLUP(department id, job id) :I

DEPARTMENT 1D JO8 1D SUMSAL ARY)
[ 10 AD ASST l&'l)]
10 4400

& M MAN 1000
XD MK REP oo
2 19000
0 PU MAN 11000
D PU CLERW 10
3 24%00
4 HR ReP a0
4 00
0 ST MAN =400
2 S CLERY A0
) ST CLERM™ A0

155400



PyHKUMA CUBE

Onepatop CUBE dopmMupyeT pesynstupyrowmn Habop,
npegcraBnarOWmMm  cobomnm MHOromepHbin  Kyb. To ecCTb,
pe3yneTUpyrownMM Habop coaepXUT BCe BO3MOXHble
KOMOMHaUMM 3HaAa4YeHUU YKa3aHHbIX CTONObLOB BMeCTe CO
3HaYeHUsAMM CTaTUCTUYECKUX BbIYUCIIEHUN
COOTBETCTBYIOLMX CTPOK, KOTOpble coBnagatoT ¢ KOMOnHauunen
3Ha4YeHUN yKa3aHHbIX CTONOLOB.

Ecnn 3anpoc ¢ CUBE Bo3BpallaeT bonblLue 3Ha4eHN, HeM Bam
HY>XHO, TO JINLLHEE MOXHO CnpdATaTtb B MpeacTaBreHne unu
BITOXXEHHbIW 3anpoc.

B gononHeHme K rpynnoBbIM Nod utoram u obwmm utoram,
co3gaHHbIM ROLLUP, CUBE aBTOMAaTMYeECKM BbLIMUCMAET BCe
BO3MOXHble KOMOMHaUUM BO3MOXHbIX OO WTOroB. 3JTO
npegocTaBnseT arpermnpoBaHHY1o, NPOCYMMWUPOBAHHYIO
MHJOOPMAaLUIO ANA KaXXO0oW KaTeropuun.

SELECT [column,] group_function(column)...
FROM table [WHERE condition]

(GROUP BY [CUBE] group_by_expression]
HAVING having_expression]

[ORDER BY columnl:




[lppumep  HWMXKe  NoKasblBAeT  3anpoc, paHee  yxe
MCMOMb30BaHHbLIN, HO C yHKuUuMen CUBE and nonyyeHus
OOMOSTHNUTENBLHOW arpernpoBaHHOU MHd OpMaLUN:

SELECT department_id, job_id, SUM(salary)
FROM employees

WHERE department_id < 60

GROUP BY CUBE (department_id, job_id);

SEPARTMENT B 300 1 CUBSALARY)
, — @
MR SEP &)
Mo, AN 1000
M REP 600
PU_MAN 1300
ST MAN ¥AD
AD_ASST e
PUY_CLERY. 12900
4 CLERX. £4X0
ST_CLERK 550
W =i
| W AD ASST [
9 Y0
20 M VAN 13000
0 W FEP £000 @
| o S|
X PU MAN 190

1% rows sefecled



Pasnnuna mexay CUBE v ROLLUP: CUBE co3gaeT pesynbTUpyrownm
Habop, coaep)Xawunm CTaTUCTUYECKME BbIPpaXeHUa Ong  BCex
KOMOMHaUMN 3HAYeHUU 3adaHHbIX CTOJ'I6LI,OB ROLLUP co3paeTt
pPe3ynLTUPYOLLMA Ha6op, cogepkawunnm cTaTUCTUYECKME BblpaKeHnd
nepapxumn aHa4eHnn B 3afaHHbIX cTonbuax.

PyHKUMA GROUPING

[na Toro, 4To6bl OAHO3HAYHO onpeaenMTb NPOMEXYTOYHbIE UTOTU U
4yTObObI YNyywnTb 06padboTky NULL-3HAYEHMM B CTPOKax, CO3OaHHbIX
ROLLUP n CUBE, kopnopauusi Oracle npeacrtaBuna HOBYK YHKLUIO
GROUPING, koTopasi BO3BpallaeT 3Ha4yeHme 1, ecnn cTpoka - 3To noAa
ntTor, cosgaHHasi ROLLUP nnu CUBE, 1 0 B NpOTMBHOM criy4ae. [Npumep B
cneayroLwum crnange nokasblBaeT 3arnpoc, Y>Ke NCNofb30BaHHbIN paHee,
Cc doyHKUMsIMn DECODE n GROUPING, NpUMEHEHME KOTOPbIX MO3BOMSAET
bonee aneraHTHO obpabartbiBaTh null-3Ha4yeHus, co3gaHHble ROLLUP ©
CUBE.

SELECT [column,] group_function(column) ..,
GROUPING(expr)

FROM table [WHERE condition]

[GROUP BY [ROLLUP][CUBE] group_by_expression]

[HAVING having_expression]

[ORDER BY column];



NMpumep:

FROM

WHERE
GROUP BY ROLLUP (department id, job id);

®- oErTIo

11 rows selecled

10
0
2
2
20
EL
£
40
40

department id DEPTID, job id JOB,
SUM(salary) ,

GROUPING (department id) GRP DEPT,
GROUPING(job id) GRP JOB

employees
department id < 50

JOu SUM(SALARY) GRP_DEPY

AD ASST 4200 0
4500 0

M MAN 13000 0
Mi_REP 6000 0
000 0

PU_MAN 11000 0
PU_CLERK 13500 0
24500 0

HR_REP 6500 0
o500 0

S4000 !

GRP JOB

e =~ B =~ B~ B e I B . )

®

©



PyHKUMA GROUPING SETS

GROUPING SETS aBnaeTtca ganbHeuwee paclimpeHue npealoxXeHus
GROUP BY, KOTOpble MOXHO MCMNOMNb30BaTh OS1A YKa3aHUA HECKOSIbKUX
rpynn daHHbIX. 3TO cnocobcTByeT 3dpdEKTUBHON arperauum Wu,
criegoBaTtenbHO, obnerdyaer adHanu3 AdaHHbIX MO0 HECKOSIbKUM
namepenmnam. lNpoctonm onepatop SELECT Tenepb MOXET ObITb HAaNUcaH
C ucnonb3oBaHnem GROUPING SETS 4Ona 3agaHua  pasnuyHbIX
rpynnupoBOK (KOTOpble Takke MOryt BKnwodatb ROLLUP wnn CUBE

onepaTtopsbl), a He MHOXECTBEHHOro Bblbopa 3asiBNeHnst o6beanNHEHbI
UNION ALL onepaTopos.

SELECT department_id, job_id, manager_id, AVG(salary)
FROM employees
GROUP BY
GROUPING SETS
((department_id, job_id, manager _id),
(department_id, manager_id),(job_id, manager_id));

CpaBHUTE npeabiayLwmmn npuMep co criegyoLlen ansTepHaTUBOMU:
SELECT department_id, job_id, manager_id, AVG(salary)
FROM employees

GROUP BY CUBE(department_id, job_id, manager_id);



CneaywoLmn 3anpoc BblMYUCAET Bce 8 (2 * 2 * 2)
rPYNMUPOBKK, HO TOSTBKO MO rpynrnam:

SELECT department_id, job_id, manager_id, AVG(salary)
FROM employees
GROUP BY department_id, job_id, manager _id
UNION ALL
SELECT department_id, NULL, manager_id, AVG(salary)
FROM employees
GROUP BY department_id, manager _id
UNION ALL
SELECT NULL, job_id, manager_id, AVG(salary)
FROM employees
GROUP BY job_id, manager _id;
BbinonHuUTe Bce NpuUMepPbl U CpaBHUTE.



Ob0bLeanHeHUe rpynnmMpoBOK

ObbeanHeHUE Trpynmn - KpaTtkum nyTb ON9 CO30aHUA
nones3Honm KomMmbuHaumm rpynnmMpoBoK. KackagHow
rpyrnnupoOBKM  YKa3aHO, MNEPEYUCNIMB  HECKOSIbKO
HabOopPOB rpynNMMPOBKK, KyObl N CBEPTKU U pasaenas nx
3anATOW.

NMpumep. Paccmotpum npnumep oobegnHEHHOW

rPYyNNnMpoOBKIA:

* (job_id, manager _id) (1)

 (department_id,job_id, manager _id) (2)

* (job_id)(3)

* (department_id,manager_id)(4)

* (department_id) (5)
PaccuntbiBaeTcss o0Lwas 3apnnarta gnsg Kaxaom na
ITUX Tpynrm. 3anpoc N pe3yribraTt NnpeacTtaBlieHbl HaA

cnepyrollem cnange



BY department id,
ROLLUP(job 1id),
CUBE (manager id
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UHTepakTUBHBLIN 3anpoCc 3HAY€HUUN MNMepPeMeHHbIX B
KomMaHpaax Oracle

[Mpn paccmoTpeHnn KomaHabl INSERT Mbl MCMONb30Banm
NEpPeMeHHy0 NoACTaHOBKW. [locTaToyHO 4acTto npwu
BbIMOSTHEHMM OTYETOB MNONMb30BaTENMN 3a0alT KPUTEPUU
BbIOOPKM AaHHbIX AMHaMuyecku. Bo3amoxHbl cneaytolime
BapuaHTbl WCMNOMb30BAHUA MEPEMEHHbIX MOACTAaHOBKMU
SQL*Plus AN BpEMEHHOIo XpaHEeHUS1 3HAaYEHWUIA:

* OOWMHOYHbIM amnepcaHa (&);
e NBOMHOW amnepcaHg (&&);
* KomaHaa DEFINE.

B SQL*Plus MOXHO ucnonb3oBaTb MNEPEMEHHbIE
NoACTaHOBKU C OQHMM amnepcaHgoMm (&) Ana BpeMeHHOro
XpaHeHna 3Ha4YeHUN,

SELECTemployee_id, last_name, salary, department_id
FROM employees
WHERE employee _id = &employee_num;



[lepemMmeHHble B SQL*Plus MOXHO npenonpenennts C MNOMOLLbIO
kKomaHa ACCEPT wmnu DEFINE. KomaHga ACCEPT cUMTbIBA€T CTPOKY
NONb30BaTENMbCKMUX BBOAHbLIX AaHHbIX 1 3aNOMUHAET UX B NEPEMEHHOMN.
KomaHaa DEFINE co3gaeT nepemMeHHy U npuceaMBaeT el 3HayYeHume.
[lepeMeHHble NoACTaHOBKM MOTYT 3aMellaTh:

« ycriosBne WHERE;

* npepnnoxeHve ORDER BY;
* BblpaXkeHne cTonodua;

* nMs Tabnuubl.

B npeaonoxeHnn WHERE gatbl ¥ CUMBOSIbHblIE 3HAYEHUA OOMKHbI
ObITb 3aknto4veHbl B anocTtpodbl. IOTO MNpaBUSI0 OTHOCUTCHA U K
nepemMeHHbIM NoAcTaHOBKU. AMNepcaHg MOXXHO UCMOSb30BaTh TakKXKe C
dyHKunsamMmn Tna UPPER M LOWER. YTOObLI nonb3oBaTento He HYXHO
OblfI0 BBOAUTbL [OOJSMKHOCTb 3arnaBHbiMW  OykBamMu, WCMNONb3yuTe
doyHKumo UPPER (‘&job _title’).

SELECT employee_id, last_name, job_id, &column_name

FROM employees

WHERE &condition

ORDER BY &order_column;



[Tonib30oBaTENLCKNE MEPEMEHHBIE MOXHO OnpeaensTs A0 BbINOMHEHNS
koMmaHabl SELECT. [1ns onpeaenennsa n yctaHoBKM 3HAa4YEHUW MONb30BaTENbCKNX
nepemMeHHbIX SQL*Plus npegnaraetr komaHay DEFINE. Ecnu B komaHae DEFINE
TpebyeTca oaMHOYHLIA Npoben, aToT npoben OofmkeH ObiTb 3akMdeH B
anocTpodbl.

DEFINE nepemMeHHas = 3Ha4YeHue (Co3gaeT Nofb30BaTESNIbCKYHO NePEMEHHYIO
C TUNOM AaHHbIX CHAR).

DEFINE job_title = IT_PROG

DEFINE job_title

DEFINE JOB_TITLE = "IT_PROG" (CHAR)

Ecnn ona ynaneHuss nepemMeHHbiX ucnonb3yeTca komanga UNDEFINE,
NPOBEPUTb U3MEHEHNS MOXXHO KOMaHaown DEFINE. [Mpu Bbixoge 13 SQL*Plus Bce
nepeMeHHble, 3aJaHHble BO BpeMS ceaHca, TEPSATCS.

icnonb3oBaHMe OBOWMHOIO 3HaKa «&&» Ans nepeMeHHon noacrtaHoBku. [Ons
MHOIFOKPaTHOrO UCMomnb30BaHMSA 3Ha4YeHuss nepemMeHHon 6e3 MOoBTOPHbIX
npurnaweHnnn nonb3oBaTento BBECTU 3HAYeHMEe MOXHO WUCMOSb30BaTh
nepeMeHHy0 MoACTaHOBKU C AOBOWHbLIM amnepcaHaoMm (&&). [Nonb3oBarternb
nonyyaet npurnaiwleHne BBeCTu 3Ha4yeHmne ToNbKO OAMH pas.

SELECT employee_id, last_name, job_id, &&column_name
FROM employees
ORDER BY &column_name;

3Ha4YeHne BBEOEHHOM MOCMe COBOEHHONO 3HakKa «&» nepemMeHHoMn
NOACTAHOBKU («table_name» B JaHHOM cny4ae) 3anomMmuHaeTcs B SQL*Plus, 1 B
criegyroLwmm pas npu obpatleHnn K aTon nepeMeHHON NoACTaHOBKN ee 3HavYeHne
BBOAUTCHA aBTOMaTUYECKU:

CFIFCT * FROM R RR+tahle name:-



NMpumep: HanuwunTe 3anpoc, KOTOPbIN Bbl BbIBOAWUI
MHpopmaymio 06 nmeHu, pamunum n 3apaboTHOM nnarte
COTPYAHUKOB 13 Tabnuubl hr.employees. [Npn 3TOM 3anpoc:

* JOMKEH 3anpalwmBaTb Y nonb3oBartensa MHdopmaumo o
HOMepe oTaena M BbiIBOOUTb MHAOPMAaLUO TOMbKO O
Norib3oBaTenaAX COOTBETCTBYHOLLErO OTAENA;

* OOJTKEH NMOKa3biBaTb TM0OJ1Ib30BATEIIO HE  TOJIbKO
pe3yJibTaThbl 3arfnpoca, HO N TEKCT 3alpocCa CO 3Ha4YeHNEM,
BBEAEHHbLIM MNMOJ1Ib30BAaTEJIEM,

lpumeyaHue: Ecnn Bbl wucnonb3dyete Oracle SQL
Developer, TO Ona BbiBOAa pe3ynbratoB 3anpoca B
TEKCTOBOM BUE HY>XHO MCNONb30BaTh KNnaBuLly F5.

Ko cCOOTBETCTBYHOLUMX KOMaAHA MOXET BbIrMA4EeTb Tak:

SET VERIFY ON;

SELECT first_name As "UmA", last_name As "Pamunua",
salary As "Oknan"

FROM employees

WHERE department_id = & Homep_OTpena;



.....
......
.....
oooooo

put !i%ﬁxplam ; Enter Substitution Yariable [ X | I

HOMEP_OTAENA:

50|
| oK ||  ommena |
Results:

Mnaa Danwnma Oxnap
1 Donald OConnell 2600
2 Douglas Grant 2600
3 Matthew Weiss 6000
4 Adam  Fripp 3200
S Payam Kaufling 7900
6 Shanta Voliman 6500

7 Kevin Mourgos 5800



KoHcTpykuuun MERGE 1 WITH
Onepatop MERGE

MERGE — DML-onepatop BcTaBkn (INSERT)/0bHOBNEHMUS
(UPDATE)/ynaneHua (DELETE, HaymHaa c Oracle Database 10g)
OAHHbBIX NPU CIUAHUK Tabnuu,.

B cepBepe Oracle Database 10g OyayT cpabaTbiBaTb TpPUITEpPHI
BEFORE UPDATE, INSERT wu/vunn DELETE — B 3aBUCUMOCTU OT
yKkasaHHbIX B onepaTtope MERGE onepauun, Tak Kak B 3TOM
onepartope npegnoxeHna WHEN MATCHED THEN UPDATE (koraa
coBnagarT, To 00HOBMUTL) 1 WHEN NOT MATCHED THEN INSERT
(Kkorga He coBnagaloT, TO BCTaBUTL) ABMSAOTCS 0bsi3aTeNTbHbIMM.

OnepaTtop MERGE nHorga HasbiBatoT elwle UPSERT = UPdate +
inSERT, Tak Kak OH Kak Obl obbeaunHAeTr B cebe aBa 3TUX
ornepatopa. [JaHHbIN onepaTop No3BosfideT OOHOBUTb OCHOBHYIO
Tabnuuy C nomouwbio BcnomoratenisHon Tabnuubl. [lpwu
COBMageHNN KI4YEeBbIX NOMEN B CTpoKax obenx Tabnui, CTpoKu
OCHOBHOW Tabnuubl OOHOBNAKTCA AaHHbIMXA U3 COBMNAaBLUUX
CTPOK BCnomorartesibHoe Tabnuubl; BCe He COBMaBLLUNE CTPOKU U3
BCromoraTensHon Tabnuubl 406aBNATCA B OCHOBHYIO Tabnuuy.



Mpumep. Cneayowmn npumep ucnosnb3yet Tabnuuy BONUSES B npumepe
cxembl OE co 3HadyeHnem 6OHyca no ymonyaHuio B pasmepe 100. 3aTtemMm OH
BCTaBNsieT B Tabnmuy BONUSES Bcex COTPYAHWKOB, OObEM NpodaXK KOTOPbIX,
OCHOBaH Ha ctonbue SALES REP_ID Tabnuubl OE.ORDERS. HakoHel, MeHeaxep
No nepcoHany pewaeTt, 4YTo paboTHMKM C 3apnnatonm B S 8000 unm MeHee
OO0MKHbI nony4vate 6oHyc. Te Xe, KTO He caenan npogax, nony4vatT OOHYC B
pasmepe 1% OT ux 3apnnaTbl. Te, KTO yXe caenan npogaxu, nonydatT
yBenuyeHne mnx b6oHyca B pasmepe 1% OoT ux 3apaboTHoOW nnatbl. 3asBfieHne
MERGE peanusyeTt 3T USMEHEHUA B OOMH Luar:

[MpeoBapuTenbHblie AeNCTBUA OANnd nonyyeHus goctyna k cxeme OE:
1)
ALTER USER oe ACCOUNT UNLOCK;
ALTER USER oe IDENTIFIED BY OE;
GRANT SELECT ON oe.orders TO hr;)
2)
CREATE TABLE bonuses(employee_id NUMBER,
bonus NUMBER DEFAULT 100);
3)
INSERT INTO hr.bonuses(employee _id)
(SELECT e.employee_id FROM hr.employees e, oe.orders o
WHERE e.employee_id = o.sales_rep _id
GROUP BY e.employee _id);



4)

SELECT *

FROM bonuses

ORDER BY employee_id;

EMPLOYEE_ID BONUS
153 100
154 100
155 100
156 100
158 100
159 100
160 100
161 100
5)

MERGE INTO bonusesl D
USING (SELECT employee_id, salary, department_id
FROM employees WHERE department_id =80) S
ON (D.employee_id = S.employee_id)
WHEN MATCHED THEN
UPDATE
SET D.bonus = D.bonus + S.salary*.01
DELETE
WHERE (S.salary > 8000)
WHEN NOT MATCHED THEN
INSERT (D.employee_id, D.bonus)
VALUES (S.employee_id, S.salary*.01)
WHERE (S.salary <= 8000);



6)

SELECT *

FROM bonuses

ORDER BY employee _id;

EMPLOYEE_ID BONUS
153 180
154 175
155 170
159 180
160 175
161 170
164 72
165 68
166 64
167 62
171 74
172 73
173 61



NMpumep : CnnaHmne CTpPoK - NpUMep nokasblBaeT cooTBETCTBMS EMPLOYEE ID B Tabnuue
COPY_EMP kK EMPLOYEE_ID B Tabnuue EMPLOYEES. Ecnn cooTBeTcTBME HanMgeHoO, CTPOKa
Tabnmubl COPY_EMP mogmduumpyeTcs B COOTBETCTBMN CO CTPOKOW Tabnuubl EMPLOYEES.
Ecnu cTpoka He HanaeHa, oHa BcTaBndeTcd B Tabnuuy COPY_EMP.

MERGE INTO copy_emp AS ¢
USING employees e
ON (c.employee_id = e.employee_id)
WHEN MATCHED THEN
UPDATE SET
c.first_name = e.first_name,
c.last_name = e.last_name,
c.email = e.email,
c.phone_number = e.phone_number,
c.hire_date = e.hire_date,
c.job_id = e.job_id,
c.salary = e.salary,
c.commission_pct = e.commission_pct,
c.manager_id = e.manager_id,
c.department_id = e.department_id
WHEN NOT MATCHED THEN
INSERT VALUES(e.employee_id, e.first_name, e.last_name,
e.email, e.phone_number, e.hire_date, e.job_id,
e.salary, e.commission_pct, e.manager _id,
e.department_id);



Ucnonb3oBaHue KOHCTpyKuuun WITH

Oracle gonyckaeT BblHECEHME onpeneneHun noas3anpocoB U3 Tena
OCHOBHOIo 3anpoca C nomouwbo ocobon dpasbl WITH. WITH
(opmManbHO W3BECTHbLIW KaK subquery_factoring clause) no3songer
MHOrOKpaTHO UCMOoSib30BaTh OAWH U TOT e OnoK 3anpoca B UHCTPYKLUUK
SELECT, korga oHa BCcTpe4vaeTcsi boriee ogHOro pasa B CNoXHOM 3aripoce.

®pasa WITH ncnonb3yeTtcs B ABYX LENsX:

e [ONs npugaHuMa 3anpocy (opMynupoBkKn, 0Ooriee MNOHATHOW
NporpaMMUCTy (NPOCTO subquery factoring)

e [ONA 3anMcu pPeKypcuBHbLIX 3arnpocoB (recursive subquery
factoring).

Ncnonb3ya onepatop WITH, MOXHO onpegenutb 650Kk 3anpoca,
npeXxge Yem UCrosib30BaTh €ro B 3anpoce. 3To 0cobeHHOo yaobHo, ecnu
3anpoc UMEET HECKONbKO CCbINTOK Ha OOMH M TOT e 6ok 3anpocoB U B
HEM eCcTb 06beaAnHEHUA 1 arperaTtHble YHKLUUN.

Mcnonb3oBaHne WITH, cepBep Oracle nony4aeT pe3ynbraThl 3anpoca
Bnoka n coxpaHsieT ero BO BpeMeHHOM TabnmyHoM nonb3oBaTens. T0
MOMXET YNyYLLIMUTb NPON3BOAUTENBHOCTb.

®pasa WITH npeglwectByeT ppase SELECT 1M NO3BONSET MNPUBECTU
Cpa3sy HeCKOJ1bKO npeasapuTenbHbiX OpMYNMPOBOK NO43anpocoB AN
CCbIJTKM Ha HUX B HWXKe bopMynmpyemMomMm OCHOBHOM 3arnpoce. Obuias
cxema ynotpeobrieHns AeEMOHCTPUPYETCH cneayrowen CXeMon:



WITH
A AS ( SELECT ...)
, B AS ( SELECT ... FROM x )
, CAS ( SELECT ... FROM x, y )
SELECT ... FROM A, B, C

’

NMpumep. HeobxoamMmo BblgaTh CMNCOK AenapTaMeHTOB, UMEKLWNX OoHA
3apaboTtHou nnatbl 6onbLnK, 4em 1/8 dboHaa 3apaboTHOM NnaThbl BCEro
npeanpuaTus.

WITH
summary AS (
SELECT d.department_name AS department,
SUM(e.salary) AS dept_total
FROM employees e, departments d
WHERE e.department_id = d.department_id
GROUP BY d.department_name)
SELECT department, dept_total
FROM summary
WHERE dept_total > (
SELECT SUM(dept_total) * 1/8
FROM summary )
ORDER BY dept_total DESC;



NMpumep . 3anpoc co3gaeT 3anpockl DEPT_COSTS 1 AVG_COST, a 3aTeM UCMNOSb3YET UX B
Terie OCHOBHOIO 3anpoca.

WITH
dept_costs AS (

SELECT d.department_name, SUM(e.salary) AS dept_total

FROM employees e JOIN departments d

ON e.department_id = d.department_id GROUP BY d.department_name),
avg_cost AS ( SELECT SUM(dept_total)/COUNT(*) AS dept_avg FROM dept_costs)
SELECT * FROM dept_costs WHERE dept_total >(SELECT dept_avg FROM avg_cost)
ORDER BY department_name;

NMpumep . BoigaTte dhammnnnio COTpyaHUKOB, Y KOTOPbIX 3apnnaTa bosblue cpegHen no
KOMMNaHWW, NX 3apnnarty n genaptameHT (oBa MeToaa):

SELECT el.Last_name,el.salary,el.department_id, e2.average
FROM employees el,
(SELECT ROUND(AVG(salary)) as average
FROM employees ) e2 WHERE el.salary>e2.average ORDER BY salary;

WITH t1 AS

(SELECT last_name,salary FROM employees),

t2 AS (SELECT ROUND(AVG(salary)) AS average FROM employees)
seleCT last_name,salary,average

FROM t1,t2 WHERE salary > average ORDER BY salary;



dopmMynupoBaHMe PeKypPCUBHbIX 3aNpoCoOB

C Bepcun Oracle 11.2 dopasa WITH MOXET NCMOb30BaTbCS
Ona popmMynnpoBaHNAa PeKYPCUBHBLIX 3anpoCoB, B
COOTBETCTBUU (HEMONMHOM) CO cTaHAapTom SQL:1999. B
9TOM Ka4ecTBE OHa CnocobHa peLuaTb Ty Xe 3aga4y, YTo U
CONNECT BY, ogHako (a) aenaet ato noxoxxum ¢ CYb/]
apyrux TmnoB obpasom, (0) obnagaet 6oree LWUpoKuMun
BO3MOXXHOCTAMMU, (B) NPUMEHMMA He TOJNbKO K 3anpocam no
nepapxmm u (r) 3aanncbiBaeTcs 3Ha4nUTENbLHO Doree
3aMbIC1OBaTo.

ObLwwmm anropnTm BblYMCNeHns ppason WITH TakoB:
PesynbTaTt := nycTo;
[100aBOK := ucxoaHbIN SELECT ...;
[Moka [106aBOK He NYCT BbIMOJTHATD:
PesynbraTt := Pe3ynkrar
{UNION ALL | UNION | INTERSECT | EXCEPT}
[obaBoK;
[N o6aBoOK := peKypCuUBHbIN SELECT ... FROM [106aBOK ...;

EFASE FASLEL B ILIARLFSA ™ M



[MpeonoxeHne SELECT gnsg WUCXOOHOro MHOXecTBa CTPOK Oracle
Ha3blBaeT OMOpHbIM (anchor) yneHom dpasbl WITH. [lpegnoxeHune
SELECT pgna nonydyeHua [obaBo4YHOro MHOXecTBa CTPOK Oracle
Ha3blBalOT PEKYPCUBHbIM 4neHoMm. ObpaTtute BHUMAaHME, 4TO AONS
BblYUMTAHUSA MHOXECTB CTPOK Oracle nCcnonb3yeT 30eCb HE CODOCTBEHHOE
obo3HaveHne MINUS, a ctTaHgapTHoe EXCEPT.

[lpuBegem npocton npumep ynotpebneHnss dpasel WITH ang
NOCTPOEHUA PEKYPCMBHOIO 3anpoca:

WITH
numbers (n ) AS (
SELECT 1 AS n FROM dual -- ucxo0HOe MHO>xXecmeo -- OOHa
CMpOoKa
UNION ALL -- cumeoJsiu4eckoe "06beduHeHuUe" cmpokK

SELECTn+1ASn -- peKkypcusi: 006a80K K rnpeodbidyuiemy
pe3ynbmamy

FROM numbers -- IpedbIOyw,ul pe3ysibmam 8 Ka4ecmee
UCMOYHUKa OaHHbIX

WHERE n<5 -- eCJ1U He oepaHuU4Yumb, 6ydem 6ecKkoHe4YHas!
pekypcusi

)

SELECT n FROM numbers -- OCHOBHOU 3arnpoc



Onepauuna UNION ALL 3g0ecCb UCNOMNb3yeTCcsl CUMBOSIMYECKU, B paMKax
ornpeneneHHOro KOHTEKCTa, AN YyKasaHus crnocoba pekypCUBHOIO
HaKOMnNeHua pesynerara.

Pesynbrart:

N

O WN K

CTpoKa ¢ n = 1 nony4eHa 13 OrnopHOro 3arnpoca, a OCcTalibHble CTPOKU
— W13 peKkypcuBHoro. W3 npumepa BumaHa o0OOPOTHAA CTOPOHA
PEKYPCUBHbLIX POPMYITIMPOBOK: NPWU HEeakKKypaTHOM MNfiaHMPOBaHUN OHU
gonyckatoT "OeckoHeyHoe" BbINOMHEHWe (Ha gene — noka XBaTut
pecypcoB CYB/[] anga ceaHca vnu xe rnoka agMmMHUCTpaTop He npepBeT
3anpoc unm ceaHc). C ppasont CONNECT BY "beckoHe4YHOe" BbINONHEHNE
B MpUHUMNE HEBO3MOXHO. [lporpaMMnct o00s13aH OTHECTUCb K
NOCTPOEHMIO PEKYPCUBHOIO 3arnpoca OTBETCTBEHHO.

Ewle oanH BbIBOA 13 3TOro npmmMepa: nogobHo crny4vato ¢ CONNECT BY,

BbIHECEHHbIN peKprI/IBHbIIZ noag3aripoc npuMmeHnMMm BOBCE  HE
006s13aTENbHO TOMBKO K nepapxmyeckmn opraHmM3oBaHHbIM JaHHbIM.



Mpumep ¢ AONONHUTENBHbLIM pa3bsCHEHNEM cnocoba BbINOMHEHUS:
sQL> WITH

2 anchor1234(n)AS( -- 06bIYHbIU

3 SELECT 1 FROM dual UNION ALL

4 SELECT 2 FROM dual UNION ALL

5 SELECT 3 FROM dual UNION ALL
6 SELECT 4 FROM dual
7
8
9

)
, humbers (n) AS ( -- peKypcueHbIl
SELECT n FROM anchor1234

10 UNION ALL
11 SELECTn+1ASn
12 FROM numbers
13 WHERE n<5
14 )
15 SELECT n FROM numbers
16 ;
Pa3bop pelueHus:

4 OnopHbIN 3anpoc

2 pekypcusal
pekypcus 1
pekypcus 2
pekypcus 2
pekypcus 2
pekypcus 3
pekypcus 3
pekypcusa 4

oo phwonm



[Tpmep. BblYMCNUTL Kakoe KONMMYeCcTBO COTPYAHUKOB €XXerogHo rnocTtynaer
Ha paboTy ¢ 2002 rno 2010 rr.
WITH period ( year ) AS ( SELECT 2002 AS year FROM dual
UNION ALL
SELECT year + 1 AS year FROM period WHERE year < 2010 )
SELECT p.year, COUNT ( e.employee_id )
FROM employees e RIGHT OUTER JOIN period p
ON p.year = EXTRACT ( YEAR FROM e.hire_date )

GROUP BY p.year
ORDER BY p.year;
ApeBoBUAHbLIE 3anNpocChbl
B Oracle peannaoBaHbl Tak Ha3blBAEMbIE 3aMpocChl, NpeaHasHa4YeHHbIE AN
paboTbl C OaHHbIMW, OpraHM3oBaHHbIMWM B BuAae Aepesa. [Ona peanusauuu
aepesa B Buae Tabnuubl B HEN OOMKHO ObITb OOMOMHUTESNbHLIX ABa nons: id
y3rna u id poguTernibCcKoro yana. Takxke gomKeH ObITb KOPEHb (KOPHMN).
SELECT [LEVEL], column, expr... FROM table
[WHERE condition(s)]
[START WITH condition(s)]
[CONNECT BY PRIOR condition(s)] ;
[1na peannsaunn gpeBoBUAOHbIX 3aMNpOCOB MMEKTCA ABa AONONTHUTENbHbIX
npeanoXXeHus:
START WITH - ana ngeHtndukaunum KOPeHHbIX CTPOK
CONNECT BY - onga cB43un CTPOK-NMOTOMKOB U CTPOK-NPeaKoB



HeobssatenbHbin onepatop START WITH (Ha4aTtb C) - ecrnv 3agaHo,
TO MNO3BOJIAET YKa3aTb, C KaKon BepPLUMHbI (CTPOKU) U1 BePLUNH (CTPOK)
HayaTb MOCTpoeHMe [gepeBa. Ecnnm B 3apaHHOUM  mepapxuu
obHapyxuBaeTcs netng, 1o Oracle BO3BpaLlaeT coobuieHne ob onoke.
YcrioBue MOXET ObiTb  npaktndecknm nobbiM, MOXHO  Oaxe
NCMosib30BaTb PYHKLUUN U BHYTPEHHUE 3anpockl: pid is null, nnnid =1,
nnun gaxe substr(title, 1, 1) = ‘P".

Obs3arenbHbin onepatop CONNECT BY. Ycnosue nocrie CONNECT BY
(coeauHnTb NOo) - 3agaeT 3aBUCUMMOCTb Mexay poauTeNnbCKUMU W«
OOYEPHMMUM BepLUMHaAMKU (CTpokamun) uepapxun. TyT Hago cKasaTb
Opakny, Kak gonro npogosnkarb Uukn. Yto-to B ayxe while B 06bIYHbIX
A3blkax nporpaMmmMmupoBaHuda. Hanpumep, Mbl MOXEM MNOMNPOCUTb
ooctatb HaMm 10 cTpok: ROWNUM <=10 — OH M co3dacT HaM B LMKINe
PpoBHO 10 oAuHaKoBbIX CTPOK. ROWNUM 310 "nceBgoctornbeu", B
KOTOPOM HYMEPYIOTCA CTPOKK, Ha4YMHasa OT 1 B nopgaake ux eblgayvn. Ero
MOXHO MCMNOSMb30BaTb HE TOMbKO B Mepapxuyecknx sarnpocax. Ho aTto
yXe apyras uctopus.

durypupytowime B AoKymeHTauum o Oracle "ncespgoctonoOubl”
NoAo6bHbI "CUCTEMHBIM MEPEMEHHBLIM", HO B OTIIYME OT HUX CMOCODHbI
[aBaTb B 3anpocax Ha pasHblX CTpOKax pas3Hble 3Ha4YeHUd, KOoTopble
BbIYNCIIAKOTCA N0 Mepe BbINMOMIHEHMSA onpeaeneHHbiX a3 0bpaboTku
3anpoca W OOCTYMHblI ANs UCMOSIb30BaHUA Ha nocrnenyrwmnx gasax
0bpaboTkn, obpasys kak Obl 4ONONHUTENLHBLIN "cTONbEL".



-“
’ Tun

LEVEL NUMBER

CONNECT_BY_ISCH\UIY/I1a3t

o0)) )\ |Je i MM A NUMBER
EAF

VARCHAR2(2

XMLDATA CLOB

OBJECT_ID RAW (16)

[TocnenoBaTenbHbI HOMEP CTPOKU B pe3yrbrate SELECT

Homep ypoBHSA BbljaBaeMOU CTPOKU B NPearnoXXeHun SELECT
Cc ucnonb3osaHnem CONNECT BY

B npennoxeHun SELECT ¢ ncnonb3dosaHmem CONNECT BY: 1,
€eCInn NOTOMOK Yy3r1a ABigeTca O4HOBPEMEHHO €ro NpPeaKkom,
nHade 0

B npeanoxeHun SELECT ¢ ncnons3osaHnem CONNECT BY:1,
ecrnu y3esn He UMeeT NOTOMKOB

dunanyecknn agpec CTPOKM NN XpaHMMoro obbekTa

TekcT gokyMmeHTa obbekTa Tuna XMLTYPE
NaeHTndumkatop obbekta B Tabnmue NnepBUYHbBIX UMK
BUPTYanbHbIX 0OBbEKTOB (MpeacTaBneHnn)

Tnn obbekTa CnctemHoe nms anga ctonodua B Tabnuue NepBUYHbBIX U

OBJECT_VALUE

ORA_ROWSCN  IVIVICIa3

BUPTYanbHbIX 00OBbLEKTOB (B TOM vncrie Tuna XMLTYPE)

MopsaakoBbI HOMep n3meHeHust B B (SCN),
COOTBETCTBYHOLLNIN CTPOKE Tabnunubl Unn e 610Ky AaHHbIX C
3TOWN CTPOKOU



UTOObI  NONy4YMTb  HOPMAIbHYHD  MEPapPXUd  HYXHO
MCMONb30BaTb CneuuanbHbI onepaTtop, KOTOPbIN Ha3blBAETCH
PRIOR. 3TO 0b6bIYHbLIN YHAPHbBIN onepaTop, TOYHO TAaKoM Xe Kak +
nnu -. “No3BoHNTE poanTenam” — rosopuT OH, 3actaBnsasd Opakr
obpatntbCca K npegbiaywen 3anucu. B npumepe 3agaHo
HanpaBneHne OT poauTens K MOTOMKY (npoyutaTb 3Ty 4YacTb
3anpoca crieqyeT Tak: npeglecrayowmm ctonouy EMPLOYEE id
aBnsieTca ctonbey, MANAGER_ID). HanpaBneHuto OT NoTOMKa K
poauTento cooTBeTcTBOBasro Obl ycrnoBne EMPLOYEE id = PRIOR
manager_id nnm PRIOR manager_id =EMPLOYEE _id. ( Kak roBOpUTCH,
OT NMepecTaHOBKN MECT...).

Mcnonb3ys nHdopmaLumio, 3agaHHyo B 3TUX NPeanoXeHnsXx,
Oracle dbopMUPYET Mepapxuio creayroLmm oopasom:

1. BblOMpaeTr KOpHEBYKD CTPOKY (CTPOKM) unepapxum B
COOTBETCTBMU C yCroBUAMU 3agaHHbIMU BO dopase START WITH.
Ecnn ata ppasa onyuieHa, To Oracle byget ncnonb3oBaTb BCE
CTPOKM Tabnuubl B KA4eCTBE KOPHEBLIX (MonpobyuTte). Ycnosne B
START WITH MOXeT coaepxaTb nogsanpoc.

2. Ona kaxgown KOPHEBOW CTPOKM BblIOMpaAlTCA Oo4YepHUe
CTPOKU, Kaxgaa M3 KOTOPbIX OOMKHA YOOBMNETBOPATL YCNOBUIO
dopasbl CONNECT BY Mo OTHOLLUEHUIO K O4HOW U3 KOPHEBLIX CTPOK.



3. Oracle BbIOMpaeT cnegywowme ogHO 3a APYrMM MNOKOSIEHUS
ao4vyepHux cTpok. CHa4vana BbIOMpAKOTCA TMOTOMKUM CTPOK,
NONy4YeHHbIX Ha 3Tane 2, 3aTeM NOTOMKU 3TUX NMOTOMKOB U TakK
aanee. Oracle Bcerga BbIOMpaeT govepHMe CTPOKU Ha OCHOBaHUM
ycrnoBus CONNECT BY no OTHOLUEHUIO K TEKYLLEN pOAUTENbCKOW
CTpOKe.

4. Ecnu 3anpoc cogepnt dopady WHERE, To Oracle ucknitoyaet
N3 nepapxmm Bce CTPOKU, KOTOPLIE He YOOBMETBOPAOT YCNOBUIO,
3agaHHOMY B 3TOU (ppase.

5. Oracle Bo3BpalWjaeT pes3ynbTar 3anpoca, B KOTOPOM
BblOpaHHbIE CTPOKU PAacMosioXeHbl B MepapXm4eckomMm Mopsake,
TO €CTb MOTOMKW BbIBOAATCS NOCHEe CBOUX POAUTENEN.

[TopadoK CTPOK — 3TO XOpPOLWIO, HO Ham 6bio 6bl TPYAHO
NOHATb, ABE CTPOKMN pAOOM 3TO poaUTeENb 1 ero NoOTOMOK UNn ABa
bparta-notomka ogHoro poautens. lNpuwnock Obl CcBEPATL id U
pid., Oracle npeonaraet B MNOMOWb AOOMOMNHUTENBbHbLIN
ncesgoctonbey LEVEL. Kak nerko pgoragatbcsi, B HEM
3anncbiBaeTCs YPOBEHL 3anmMcy No OTHOLLIEHUIO K KOPHEBOW. Tak,
1-as 3anucb OyOeT UMETb YPOBEHb 1, ee NMOTOMKU YPOBEHL 2,
NOTOMKM MOTOMKOB — 3 U T.A.
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Npumep . [lokazaTb MeHeOXepoB U COTPYOHUKOB MOKa
employee _id=101.
SELECT employee_id, last_name, job_id, manager_id FROM
employees
START WITH employee_id =101
CONNECT BY PRIOR manager_id = employee_id ;

EMPLOYEE ID LAST NAME JOB 1D MANAGER 1D
101 Kochhar AD VP 100
100 King AD PRES



OnepaTtop SELECT, OCYLLECTBNAIOLLNA
OPEBOBUOHbLIA  3anNpoC, MOXET WCMNOoNb30BaTh
ncesgocrtonbey LEVEL, copgepawwun YpPOBEHb
BITOXKEHHOCTU OANA KaXXaon CTPOKU. [na KOpeHHbIX

zanncen LEVEL=1, Ana nNOTOMKOB KOPEHHbIX
3anuceun LEVEL=2 n n.A.

NMpumep .
START WITH employee_id = 100;

SELECT LPAD(' ',2*(LEVEL-1)) | | last_name
org_chart, department_id, manager_id, job _id
FROM employees
START WITH job_id = 'AD_PRES'

CONNECT BY PRIOR employee_id = manager _id;



ORG_CHART | DEPARTMENT_ID | MANAGER_ID [§ J0B_ID |
1 King | 90 (null) AD PRES
2  Kochhar 90 100 AD VP
3 Greenberg 100 101 FI_MGR
4 Faviet 100 108 FI_ACCOUNT
5 Chen 100 108 FI_ACCOUNT
6 Sciarra 100 108 FI_ACCOUNT
7 Urman 100 108 FI_ACCOUNT
8 Popp 100 108 FI_ACCOUNT
9  Whalen 10 101 AD_ASST
10 Mavris 40 101 HR_REP
11 Baer 70 101 PR_REP
12 Higgins 110 101 AC_MGR
13 Gietz 110 205 AC_ACCOUNT




Ncnonbays dyHKumo LPAD 1 nceeaocTondel, LEVEL MOXHO YKpacuTb BbIBOAMMbIN pe3ynesTar,
npenBapuTenbHO oThopMaTUpPOBaB CTornbeL «tree» :

SELECT LPAD (' ', (LEVEL-1)*3) || LEVEL || '' | | last_name AS tree, EMPLOYEE_ID,job_id,manager_id
FROM EMPLOYEES
CONNECT BY PRIOR EMPLOYEE_ID = manager_id;

8§ TRee @ eweovee 0§ 08D |[§ maANAGER ID
11 King 100 AD_PRES (null)
2 2 Kochhar 101 AD VP 100
3 3 Greenberg 108 FI_MGR 101
4 4 Faviet 109 FI_ACCOUNT 108
5 4 Chen 110 FI_ACCOUNT 108
6 4 Sciarra 111 FI_ACCOUNT 108
7 4 Urman 112 FI_ACCOUNT 108
8 4 Popp 113 FI_ACCOUNT 108
9 3 Whalen 200 AD_ASST 101
10 3 Mavris 203 HR_REP 101
11 3 Baer 204 PR_REP 101
12 3 Higgins 205 AC_MGR 101
13 4 Gietz 206 AC_ACCOUNT 205
14 2 De Haan 102AD_VP 100
15 3 Hunold 103 IT_PROG 102
16 4 Ernst 104 IT_PROG 103
17 4 Austin 105 IT_PROG 103
13 4 Pataballa 106 IT_PROG 103
19 4 Lorentz 107 IT_PROG 103



Hanuwem 3anpoc, KoTopbiv BO3BpaLlan obl n3
Tabnuubl hr.employees nHpoOpmaUmio:

*MA COTPYOHUKA,

*dbaMmnnunio CoTpyaHUKa;

*YpOBEHb NOAYMHEHHOCTU (CaMbl BbICOKUN YPOBEHb —
rMaBHbIW HAa4YalnbHUK, KOTOPLIN HUKOMY He
Nnog4YnHAETCA — YpOBEHb 0);

*NyTb NOAOTYETHOCTU B popmaTe
/pykoBoguTenbl/pykoBoauTenb2/ COTPYAHUK.

SELECT first_name "NAME", last_name "LAST_NAM",

LEVEL - 1 As "Level podchin”, SYS CONNECT_BY_PATH
(first. name || '' || last_name,'/') As "Podotchetn"

FROM employees

START WITH employee_id =100

CONNECT BY PRIOR employee_id = manager_id

ORDER By LEVEL,



§ vma |§ oowwma [ Yoosers nogwmersocrn § Mogorvernocms

1 Steven  King 0 Steven King

2 Neena  Kochhar 1 Steven KingiNeena Kochhar
3 Lex De Haan 1 Steven KinglLex De Haan
4 Den Raphasly 1 Steven KingDen Raphaely
5 Malthew  Weiss 1 Steven KingMatthew Weiss
6 Adam  Fripp 1 Steven King/Adam Fripp

7 Payam  Kaufing 1 Steven KingPayam Kaufing
g Sharta  Volman 1 Steven King/Shanta Volman
GKevn  Mourgos 1 Steven Kingevin Mourgos

10 John  Russel 1 Steven Kinghiohn Russel



UTtoObl ykasatb Bl B Oracle, 4TO copTupoBaTtb Hado TOMNbLKO B
npeaenax ogHoro ypoBHA nepapxum, Ham NoOMoXeT MarneHbkasi gobaBka
B Buae onepartopa SIBLINGS. [loCcTaTOMHO W3MEHUTb YCrnoBue
copTMpoBKK Ha ORDER SIBLINGS BY title — 1 BCe BCTAHET Ha CBOM MecCTa.

SELECT first_name "NAME", last_name "LAST_NAM",

LEVEL - 1 As "Level podchin", SYS CONNECT_BY_PATH (first name || "'
|| last_name, '/') As "Podotchetn"

FROM employees
START WITH employee_id = 100
CONNECT BY PRIOR employee_id = manager_id
ORDER SIBLINGS By first_ name ;
NMpumep. 3anpoc BHU3 N0 nepapxmm OOSHKHOCTEN
SELECT LEVEL - 1 As "Level podchin”,
SYS_CONNECT_BY_PATH (job_id, '/') rrrrr, last_name "Fam"
FROM employees
START WITH job_id = 'AD_PRES’
CONNECT BY PRIOR employee_id = manager _id ;
3anpoc «B CTPOKY»
SELECT SYS_CONNECT_BY_PATH(last_name,' --> ') TREE
FROM employees
CONNECT BY PRIOR manager_id=employee_id



TpaH3akuum B Oracle SQL.

B Oracle HeT siBHOro oneparopa, 4Tobbl Ha4aTb TpaH3aKLUMI0, HO U HET aBTOMAaTUYECKOro
3aBepuieHus TpaH3akunn. TPAH3AKUNA - aTo psg onepaunn maHUNynMpoBaHus gaHHbIMN
SQL, KOTOpbl€ BbINOSHAKT Norndeckyo eanHnuy pabdotbl. Hanpumep, ase onepauumn UPDATE
KpeauTyoT oanH 6GaHKOBCKUI CHET N AebeTunpytoT gpyron. B oanH MOMeEHT BpemMeHu Oracle
nmMbo pgenaeTr nMNoOCTOAHHbIMKW, NMOO OTMEHSIeT BCe WU3MEHEHUSA B 0a3e AaHHbIX,
OCYLLUECTBMEHHblE TpaH3akumen. Ecnu Bawa nporpamma cOuBaeTcss B cepeauvHe
TpaH3akuuu, Oracle oBHapyXmBaeT OLWNOKY U BbINOSHAET OTMEHY (OTKaT) TpaH3akuuw.
CnepoBaternbHO, 6a3a JaHHbIX aBTOMaTUYECKN BO3BPALLLIAETCS B CBOE MPOLLSIOe COCTOSIHME.
[lepBoe npeanioxeHne SQL B Bawlewn nporpamme HavumHaeT TpaH3akuuo. Korga ogHa
TpaH3aKuna 3akaH4YMBaEeTCHd, odepegHoe npeanoxeHme SQL aBTOMaATUYEeCKU HavynHaeT
crneaywLlyo TpaH3sakuuto. Takum obpasom, Kaxagoe npearnoxeHue SQL siBNsieTcs 4acTblo
HEKOTOPOW TpaH3aKuun.

Bce namMeHeHUss CO CTOPOHbI MHAMBUAYaNbHbLIX KOMaHa DML 3aHocsaTtcs Oracle B B4
TONbKO rpynnamMmmu, B pamkax TpaH3aKkLuK, No 3aBepLUEeHUIO TpaH3aKUmw,

3aBeplieHne TpaH3akumm ¢ ukcaunen nameHeHum, BHECEHHbIX onepaTtopamu DML,
NPONCXOAUT TOMNbKO NO Bblaade (a) komaHabl COMMIT unu (6) onepatopa DDL (CKpbITbIM
obpa3omMm 3aBepLualoLLEro CBOU OENCTBUA NO M3MEHEHUD Tabnuuy, crnoBapsi-cnpaBoYHUKA
TOM e KomaHaon COMMIT).

OnepaTopsbl ynpaBneHusi TpaH3aKLUUAMMU:
COMMIT

ROLLBACK

SAVEPOINT

ROLLBACK TO

SET TRANSACTION



e COMMIT - 3aBepLUaET TpaH3aKUu U aenaeT Modble BbINOMHEHHbIE B HEN U3MEHEHUS
nocTosiHHbIMU. OcBObOXAaTCA BNOKNPOBKN.

* ROLLBACK - Onepartop oTkaTta 3aBepLUaeT TpaH3aKLUNIo N OTMEHSIET BCE BbINOMHEHHbIE B
HeM N He3adUKCUpPOBaAHHble U3MeHeHus. [na 3Toro OoH 4ymTaetr unHgopmauuto un3
CErMeHTOB OTKaTa M BOCCTaHaBnMBaeT BGfIOKM OJaHHbIX B COCTOSAHME, B KOTOPOM OHWU
Haxoannuncb Ao Hayana TpaH3akumn. OcsoboxaatoTcst DrIOKUMPOBKMN.

Mo 3aBeplleHUN TpaH3akUuUMm HeoOXOAMMO $BHO YKasbiBaTb OAHY W3 KOMaHA
3aBepLUeHNs TpaH3aKuUK MHadve 3a Bac 3TO caenaeT cpeaa, B KOTopol Bbl paboTaeTe (a
cpefa He Bceraa 9To AenaeT Tak, Kak Bbl npeanonaraete).

e SAVEPOINT - [lo3BonseT co3gaTbh B TPaH3aKLUMKU TOYKY COXpaHeHUs. B ogHOW TpaH3akumn
MO>XHO BbINOMHATL ornepatop SAVEPOINT HECKOSbKO pa3s, yCcTaHaBnmMBasi HECKOMNbKO TOYEK
coxXpaHeHunsl. TOo4YKM coxpaHeHUa MNO3BOMAIOT YyCTaHaBNMBaTb MapKepPbl BHYTPU
TpaH3akuMn Takmum obpasom, YToObl Obina BO3MOXXHOCTb OTMEHbLI TOMBKO YacTu paboThl,
npogenaHHon B TpaH3akumu. OnpaBoaHO MCMOSib30BaHME TOYEK COXPaHEHUs B
NPOAOIKUTENBbHBIX U CNOXHbIX TpaH3akumax. ORACLE ocBoboxaaeT OnoKMpoBKY,
KOTOopble O6blnNu ycTaHOBNEHbI OTMEHEHHbLIM ONEePaToOPOM.

e ROLLBACK TO <TOYKa cOXpaHeHusi> - OTOT onepaTop WCMOfb3yeTcss COBMECTHO C
NpencTaBneHHbIM Bbille onepaTtopoM SAVEPOINT. TpaH3akumMio MOXHO OTKaTUTb [0
YKa3aHHOM TOYKU COXPaHEHUS!, He OTMEHSIS BCe CAernaHHble [0 Hee U3MeHeHUs. Taknum
o6pa3oM, MOXHO BbINOMHUTL ABa ornepatopa UPDATE, 3aTeM — onepaTtop SAVEPOINT, a
nocre Hero — pABa onepatopa DELETE. [lMpu BO3HWMKHOBEHUM OLUMOKM UMK
NCKITIOYNTENBHOM CUTYaLMn B Xoae BbINOMNHEHUs onepaTtopoB DELETE TpaH3akuusa oyaet
OTKaTbIBaTbCHA [0 YKa3aHHOW onepaTtopoM SAVEPOINT TOUKMU COXpaHEHWUST; Mpu 3ToM byayT
OTMEHNATbCSA onepaTtopbl DELETE, HO He onepaTopbl UPDATE.

e SET TRANSACTION - OTOT oneparop MNO3BOMSAEeT ycTaHaBNMBaTb aTpubyThbl TpaH3aKUuu,
Takne Kak ypoBeHb U30NUPOBAHHOCTM U TO, ByAEeT N1 OHa NCNONb30BaTLCS TOMbLKO AJIS
YTEHNS JaHHbIX UMK ONS YTeHUs U 3anncu. OTOT onepaTop Takke NO3BONSET NpMBA3aTh
TpaH3aKLMIo K onpeaeneHHOMY CErMeHTY oTkaTa.



HekoTopble 0CODEHHOCTU BbIMOSTHEHUSA TPpaH3aKUKMM B Oracle:

1.TpaH3aKkunss OObIMHO COCTOUT M3 HECKOSIbKMX ornepaTtopoB DML.
Ecnn oouH onepartop gaet cbomn, To OH OANH OTKaTbiBaeTcH. To eCTb BCe
ornepartopbl, KOTOpble paHblle ObiNM BbINOMHEHbLI, HE OTKaTbIBAKOTCH
aBTOMaTUYECKN — pesyrnbTaTbl UX paboTel HE NponagaroT. Bel MoxeTe
farnblle npofoskaTb TpaH3akUmMi. 3atem ee unm 3arnkcupoBatb, Unm
oTKatuUTb. [lonyyaetca Takou adpdoeKkT noTtomy, 4YTo Oracle Kaxablin
onepartop TpaH3akunu NoMeLLaeT B HEABHbIE onepaTopbl Savepoint Tak,
KaK 3TO NoKa3aHo Janee:

Savepoint statementl;
OnepaTtopi;

If error then rollback to statementl;
Savepoint statement2;
Onepartop?2;

If error then rollback to statement2;

2. [loHATME HeOgenuMOCTM pPacrpoCTPaHSETCA Ha Heobxoaumytro
rmyouHy. Hanpumep, Mbl BCTaBNSET 3anvucu B Tabnuuy 1, 4TO Bbi3bIBAET
cpabaTbiBaHME TpUrrepa Ha BCTaBKy 3anucen B Tabnuuy 2, 4TO B CBOIO
o4yepenb Bbi3blBAEeT cpabarbiBaHMe TpUrrepa Ha odbHoBneHue Tabnuubl
3 1 Tak ganee. Ecnn B KakOW-TO MOMEHT MNPOUCXOAUT OTKAT HAaLUEero
onepaTtopa no Tabnuue 1, TO OTMEHSATCA WU BCE WU3MEHEHUS,
npousBegeHHble B Tabnuue 2,3, n 1.4. To eCTb Unn BCE U3MEHEHUS
donkcnpyroTcs, Unm Bce OTMEHAETCH.



3. Oracle aHOHUMHBIN 610K PL/SQL cumnTaeT oneparopom. Hanpumep,
begin onepartopl; onepartop?; end; To ecTb ONA HEro NMPUMEHUMO
npenbiayllee samevyaHume.

4. OrpaHu4yeHne UenoCTHOCTU MPOBEPAIOTCA MNOCSEe BbINONMHEHUS
Kaxxgoro sql-onepartopa. Oracle pas3pellaeT genatb HEKOTOPbIE CTPOKU
Tabnuubl HecornacoBaHHbIMW 0 KOHLIA BbINOMHEHUSA sqgl-oneparopa.

5. B Oracle eCTb BO3MOXXHOCTb OTJIOXUTb MPOBEPKY LENOCTHOCTU Ha
nobon MOMEHT BPEMEHMN A0 KOHLA TpaH3akumu. ITO pearnusyeTca C
NOMOLLIbIO orpaHn4veHust deferrable Tabnuubl U NnepeBoaa OrpaHNYEHUSA B
pexunm deferred.

6. B uensax skoHOMUM MecTa B cerMeHTax oTkata He uKkcupyurte
N3MEHEHUA 4alle, YeM 3TO HYXHO MO Joruke nporpamMmmbl. [1pocTo
HY>XHO OMnpeaennTb onTUMaribHbI pa3Mep CErMeHTOB OTKarTa.

7. B Oracle MOXXHO ncnonb3oBaTb pacnpeneneHHble TpaH3akumuy, 1o
€CTb BbIMOMHATL TPaH3aKUWUI, B KOTOPOW ornepaTtopbl paboTalT Ha
yOaneHHbIX cepBepa (pacnpegeneHHasa 6asa gaHHbIx). [ns goctyna K
yOoaneHHon ©0ase [aHHbIX MUCnonb3yeTcd OObekT database link.
PacnpeneneHHaqa TpaH3akums BbIrmMaguT NPUMEPHO Tak:

update tablel set x=1;
update remote_tablel@remote_database set x=1;
commit;



PacnpegenéHHas TpaH3akumMs MMEET TO e CBOWCTBO, YTO U 0bOblyHas: Bce
UnNn Hudero. TonbkKo uKcauua npoucxogut B ABe cTaaum (OoByxdpasHagd
domkcaumns TpaH3akuum): cHadarna macTtep-cepBep ornpallmMBaeT O FOTOBHOCTU
BCe MNOOYMHEHHbIE cepBepa, 3aTeM, B Crly4yae ecnum BCe cepBepa rotoBbl, AaeT
KoMaHay pukcmpoBaTb TpaH3akuuo. Ecnn xota 6bl ognH cepBep Npu onpoce
ObIn HE rOTOB, TO TPaH3aKUMA OTKaTbIBAETCS HA BCEX CEPBEpPAX.

8. B Oracle npogomknUTeNbHOCTb TPAH3aKUMN HE OrpaHNYMBaETCH, MOTOMY YTO
npobnemMbl NoedaHnsi pecypcoB OIOKMPOBKaAMM HE CYLLECTBYET. TpaH3aKuus
ONNTCSA CTONBKO, CKOMbKO HYXXHO MPUIIOXKEHUID. EQNMHCTBEHHAA npobnema: npu
OYeHb ONUTENbHbIX TPaH3aKUUAX U MareHbKOM CErMeHTe oTKaTa BO3MOXKHa
owmnodka ORA-1555.

CyuwecTtByeT pekomeHgaumm Toma KanTta, KoTopble (Kak MHE KaXXeTcs) OYeHb
BEPHbI:

[lpu paspabomke npunoxeHul 6a3 O0aHHbIX S UCIMOSIb3Y OYEHb MPOCMYIOo
MaHmpy:

ecriu MOXHO, coenat 3mo ¢ NoMouwbio 0OHO20 orepamopa SQL(rnomomy 4mo
amo 6ydem bbicmpee);

ecsiu 3mo Herlb35 coerlama ¢ MoMouwbro 00HO20 oriepamopa SQL, coernau 3mo
8 PL/SQL;

ecJsiu amo Hesib35 cOenname 8 PL/SQL, norbimaucs ucrnofib3oeams XpaHUMyHo
rnpoueodypy Ha Aa3biKke Java;

ecsiu amo Herb3s coernams 8 Java, coenau 3mo 8 suoe sHewHeu rnpouedypsl
Ha s3bike C;

ecriu 3mo Herb35 pearnu3oeambs 8 aude sHewHel rpoyedypsb! Ha S3bike C,
Haoo cepbe3HO rIo0yMame, 3a4eM 3mo 8oobuwie dername.



NMpumep: Bo Bpems yganeHuns 3anucu ns tabnuubl TEST
CIly4anHO CTepTbl BCe AaHHble 3Ton Tabnuubl. Owmnbka
NCMPAaBMAETCH, MOCLINTAaeTca rnpaBufibHasi KomaHaa, W
N3MeHeHNa PUKCUPYIOTCS.

SQL> DELETE FROM test,
25,000 rows deleted.

SQL> ROLLBACK:;
Rollback complete.

SQL> DELETE FROM test
2 WHERE id = 100;
| row deleted.

SQL> SELECT *

2 FROM test

3 WHERE1d = 100,
no rows selected.

SQL> COMMIT,
Comrrut complete.




