ba3bl AaHHbIX

XpaHuMbIe npoLleaypbl u
TpUrrepsl



XpaHumble npoueaypeobl

XpaHumas npoueaypa (Stored Procedure) — 970 nMeHoBaHHbIM HAboOpP
koMmaH a3blka Transact-SQL, xpaHsawumnca Ha cepBepe B Ka4ecTBe

camocTosiTenbHoro oobekTta b/l

* SP xpaHunTCcAa Ha cepBepe (NakeT — Ha KINEHTE)

« [1ns BbI30Ba Ncnonb3yeTcs MMs (y naketa HET MMEHW)

* SP MoryT BbI3BaTh ApYr Apyra (nakeTbl He MOryT)

* IameHeHna BHOCATCS B OQHOM MeCTe, Ha cepBepe (B NaKeTbl — Ha BCEX KIMeHTax)
* Peanunayetca moaynbHOCTb

Proc
I'Ipmno1>|<eH|/|e _ cYBA
SELECT
SELECT
UPDATE Proc
INSERT
DELETE MpunoxeHune

2

* YMeHbLIaeTcs 0bbeM nepegaBaeMmon MHGQOPMaLnK No CeTu

Proc

SELECT
SELECT
UPDAT
E
INSERT
DELETE




" S
Tunbl XpaHUMbIX Npoueayp

s Cucrtemusblie XI1 — Bxooat B coctaB SQL Server,
peanmuaylT Bce AeNCTBUSA agMUHUCTPUPOBAHUS
cepBepa, Ha4YMHaKTCs € Sp _, XpaHATca B b1
master. KOHTEKCT BbINOSIHEHUSA NMOOON

x MNMonb3oBaTtenbckue XI (User-Defined SP) —
pasmMmellaloTcs B nonb3oBaTenbckmnx b v
BbINOJTHAKTCHA B KOHTEKCTE TONbKo ogHou b/l

s BpemMeHHble XI1 — cyLlecTBYIOT TOMbLKO B
pamMKax O4HOro coeguHeHus ¢ cepBepom
(BpeMeHHO xpaHsaTca B tempDB)



Co3gaHune XxpaHuMbIX npoueayp

CREATE PROC[EDURE] <nms npouenypbl>
[{@<napameTp> <TuUn>} [= <3Ha4YeHne No yMO4aHno>]

[OUTPUT]][,...n]
AS <SQL onepartop> [,...n]

* <UMS Npoueaypbl™> - HAYNHAETCA € «Sp_» Ans cuctemHbolx XI, «#» - ons
nokanbHbIX BpeMeHHbIX X[, «##» - ana rnodanbHbIX BpeMeHHbIX XIT1.

* [lapameTpbl 1 NokarnbHblE NepeMEHHbIE HAYMHaIOTCA ¢ @. NMapameTpel
pasgensarTca 3anAaTbiMu, KONMYeCcTBO napameTtpoB Ao 1024,

« OUTPUT nome4aEeT BbIXOOHOW nNapamMeTp (OH e ABMAETCA U BXOO4HbIM)

» <3Ha4YeHMEe No YMOSIHaHNIO> NpucBanBaeTcsa BXOAHOMY NapamMeTpy, ecrnv npu
BbI30BE MNpoueaypbl eMy He NpUCBaMBaeTCA 3Ha4YEHUE

» Bo3Bpaluaemoe 3HadeHune npouenypbl (Kak ans yHKumMn) 3agaetcs B Tene
npouenypbl onepatopom RETURN



" S
Co3gaHue XxpaHUMbIX npoueayp

CREATE PROC DeleteReader

@ReaderID INT -- bes napameTpoB
AS CREATE PROC GetReaders
DELETE FROM Readers AS .

WHERE reader_id = @ReaderID SELECT * FROM Readers

CREATE PROC GetReaderName
@ReaderlD INT,
@ReaderName VARCHAR(50) OUTPUT

AS

SELECT @ReaderName = first name+’ ‘ + last name
FROM Readers
WHERE reader_id = @ReaderID

CREATE PROC ReaderExists
@Surname VARCHAR(50)

AS
DECLARE @Count INT

SET @Count = (SELECT COUNT(*)
FROM Readers
WHERE last_name = @Surname)
IF @Count =0
RETURN O
ELSE
RETURN 1




"
[lepenava napameTpoB

Bbi3oB xpaHnmou npouenypbi:
EXEC[UTE]
[ @<nepemeHHas> = | <ums npouenypbi>

[ [ @<napameTp> = | {<3Ha4eHune> |
@<nepemeHHaa> [OUT[PUT]] |
[IDEFAULT] } 11,...n]



" I
[lepenaya napamMeTpoB

CnocoObl nepepayv napamMmeTpoB:

s [lo3uyuoOHHbIEe Napamempsbl
DECLARE @R CHAR(50)
EXEC GetReaderName 5, @R OUTPUT
PRINT @R

s Knroyeeblie napamempsl
DECLARE @R CHAR(50)
EXEC GetReaderName
@ReaderID = 5, @ReaderName = @R OUTPUT
-- U B ApPYrom nopsigke
EXEC GetReaderName
@ReaderName = @R OUTPUT, @ReaderID =5



" S
Bo3BpalleHne gaHHbIX U3

XpaHUMOW npoueaypobl

= CtaHgapTHbIM HAOOP CTPOK MM HAOOP AaHHbLIX
(RecordSet, DataSet — Heckonbko RecordSet). Ecnu B
Tene npoueaypsbl BoinosniHsetca SELECT, 1o
BO3BpaLlaeTcs Habop cTpok (Tabnuua), ecnm HECKONbKO
onepatopoB SELECT, To Habop aaHHbIX (Habop
Tabnuu).
EXEC GetReaders

= OUTPUT-napameTpbl (Npumep BbilLE)

= Kop 3aBeplueHunsa Bo3Bpallaetcs Bcerga. o
ymMon4aHuto oH paseH 0. 1ameHsaeTca onepaTtopom
RETURN:

DECLARE @R INT
EXEC @R = ReaderExists ‘lNeTpop’
PRINT @R



" S
YnpaBneHune XxpaHnMbIMIn

npoueaypamm

s 13meHeHue (Kpome umenn). lNpouenypa 3ameHdaeTcs
NOMNHOCTbIO:
ALTER PROCEDURE <unmsa npoueaypb!>
nanee kak B CREATE PROCEDURE

s VIaMeHeHne nmeHn — npu NOMOLLUN CUCTEMHOUN XPaHMMOW
npoueayps.l
Sp_rename ‘<ctapoe umsi>’, ‘<HoBoe ums>’ [, ‘object’]
(OHa >ke ucnosnb3yeTcs Ans nepenMMeHoBaHns Tabnuu, u
cTOonoOLUOoB B TAabnuue) Hanpumep,
exec sp_rename ‘GetReader’, ‘GetAllReaders’, ‘object’

= YOaneHue xpaHMmou npouenypbl
DROP PROCEDURE <unmsa npoueaypbl>



"
YnpaBnqatoLwme KOHCTPYKLNN
Transact-SQL

s BEGIN...END — 6nok

s BREAK — BbIxog n3 umkna

s CONTINUE - nepexog k Havany umkna

s GOTO — 6e3ycnoBHbIN Nepexon

s |F...ELSE — BeTBNneHue

= RETURN — BOo3BpaT 13 xpaHmmoun npouenypsl
= WHILE — unkn c npegycnosunem

s [RY...CATCH — obpaboTka nckrno4yeHus



" S
YnpaBnsawwmne KOHCTPYKLUN

Transact-SQL

DECLARE @MyCounter INT;
SET @MyCounter = 1;

-- Bce cTpokn BygyT 3anofiHeHbl OAMHAKOBO:
SELECT FirstColumnHeading = 'xyZz',

SecondColumnHeading = ProductID
FROM Production.Product;

DECLARE @compareprice money, @cost money
EXECUTE usp_GetList '%Bikes%', 700,
@compareprice OUT,
@cost OUTPUT
IF @cost <= @compareprice
BEGIN
PRINT 'These products can be purchased for less than
$'+RTRIM(CAST(@compareprice AS varchar(20)))+".!
END
ELSE
PRINT 'The prices for all products in this category exceed $'+
RTRIM(CAST(@compareprice AS varchar(20)))+".'



" S
YnpaBnqatoLwme KOHCTPYKLNN
Transact-SQL

WHILE (SELECT AVG(ListPrice) FROM Production.Product) < $300
BEGIN
UPDATE Production.Product
SET ListPrice = ListPrice * 2
SELECT MAX(ListPrice) FROM Production.Product
IF (SELECT MAX(ListPrice) FROM Production.Product) > $500
BREAK
ELSE
CONTINUE
END
PRINT "Too much for the market to bear";



" S
Tpurrepsbl

Tpurrep — npoueaypa, cBsidaHHasa ¢ Tabnuuen unm npeactaBneHneM, Kotopas
asmomamu4ecKu BbINOMNHAETCA NPU BbINOSTHEHUX onepaLmmn BCTaBKU,
N3MEHEHNA NN yaaneHnsa CTPOKX 3TON Tabnuubl UNn NpeacTaBneHus

Ha3HayeHue TpurreposB:

s ObecnevyeHne LENOCTHOCTM AaHHbIX (HAanpMMep, He CTaHQapTHOE KackadHoe
yOareHue)

= CokpalleHune 3aTpart Ha NporpaMmmMupoBaHmne npunoxeHmn (obwme oencTema —
B TpUrrep)

= ABTOMAaTM4ecKoe BeEeHUE XypHana naMmeHeHnn 6asbl JaHHbIX
= ABTOMaTM4Yeckoe npegynpexaneHme o6 nsMmeHeHnn gaHHbIX B B

Knaccudumkaumsa no tTuny gemMcTBuA:

s INSERT TRIGGER - 3anyckatotcsa npu BbinosiHeHn komaHabl INSERT

= UPDATE TRIGGER - 3anyckatotca npu BbinosiHeHnn komanasl UPDATE

= DELETE TRIGGER - 3anyckatotcsa npu BbinosiHeHnn komanasl DELETE
Knaccudmkauma no Tuny nosegeHus:

= AFTER — Tpurrep BbInonHaeTca nocsie ycrnewHo20 8bINnosIHeHUs1 KOMaHOb!

s INSTEAD OF — Tpurrep BbI3blBaeTCHA 8MeCMO 8bINOoJIHeHUss koMaHabl. [ngd
npeacTaBneHnin MoOXHO nucrnonb3osaTb ToSbKo Tpurrep INSTEAD OF.



"
Tpurrepsl

Co3aaHue Tpurrepa:

CREATE TRIGGER <ums tpurrepa>

ON <umga Tabnuubl> | <uma npeacTtaBreHna>
{FOR |AFTER | INSTEAD OF}

{ [DELETE] [] [INSERT] [] [UPDATE]}
AS

<SQL onepatop> [...n]

FOR n AFTER — CUHOHUMBI.



" S
Tpurrepsol

AFTER Tpurrep BbinonHaeTca B TpaH3akumn

CpaBHeHue AFTER n INSTEAD OF TpurrepoB: AFTER Tpurrep
BbINOSIHAETCA Nocne Toro, Kak AencTBne KomaHabl 661110 3aBepLUEHO.
[ToaTomy, ecrnim HeoBXo0OMMO OTMEHUTL AencTBue kKomaHabl, To B AFTER
Tpurrepe Hago ucnonb3oBaTb KOHCTPYKUMI0O ROLLBACK TRANSACTION. B
atoun xe cutyaummn B INSTEAD OF Tpurrepe He Hago OTMEHATb OENCTBME,
T.K. OHO He BbINosiHAeTcs (T.e. He Hafo ncnosnb3osate ROLLBACK
TRANSACTION). Ho ana doukcaummn onepauummn cam Tpurrep OosmkeH
BbINOSHUTL cooTBeTcTBYOLWWYI0 onepaunto (INSERT, DELETE, UPDATE).



"
Tpurrepsl

CREATE TRIGGER ExemplarsUpdateTrigger
ON Exemplars
AFTER UPDATE

AS

BEGIN

IF (EXISTS (select e.reader_id
FROM Exemplars e WHERE e.reader_id IS NOT NULL
GROUP BY e.reader id
HAVING count(*) > 2))
BEGIN
ROLLBACK TRANSACTION
PRINT ‘TlonbiTka B3aTb 60nee 2 KHur'
END

END

-- B3atb Bce cBOOOAHbIE 3K3EMMNISAPLI
UPDATE Exemplars SET reader_id = 1 WHERE reader _id IS NULL



" SEE——
Tpurrepsbl

Pe3ynbTaT BbINOMHEHUA TpUrrepa

iy ”lisbn reader_id date_out
1 123 s L
2 123 1 AMAL
3 123 AL MAL

Jg |4 123 1 O avis
E 123 ML ML
£

i ) Mo row was updated.

The data in row 4 was not committed.

Error Source: .MNet SqlClient Data Provider,

Error Message: The transaction ended in the trigger, The batch has been aborted.
MonbITKa B3ATe Bonee 2 KHUr

Correct the errors and retry or press ESC to cancel the change(s).

QK




"
Tpurrepsl

Tabnuubl inserted u deleted

= KomaHga INSERT: inserted cogepxut Bce BcTaBnsgemble CTPOKK, deleted —
nycrag

= KomaHga DELETE: inserted — nyctas, deleted conepxut yganeHHble
CTPOKM

= Komanga UPDATE: inserted cogepXmnT HOBble 3Ha4YeHUsa CTPOK, deleted —
cTapble (3aMeHseMble) 3Ha4YEHUS

CREATE TRIGGER ExemplarsDeleteTrigger
ON Exemplars
AFTER DELETE
AS
BEGIN
IF EXISTS(SELECT * FROM deleted WHERE reader_id IS NOT NULL)
BEGIN
ROLLBACK TRANSACTION
PRINT ‘3anpeLueHo yoanaTb He BO3BpaLLeHHble KHuUrn'
END
END

DELETE FROM Exemplars WHERE inv = 2



"
Tpurrepsl

UPDATE(<umsa ctonbua>) — normyeckasa yHKLUMSA Anst NpOBEPKU
N3MeHeHns1 3HadveHus ctonbua (Tonbko anst komaHg INSERT wm
UPDATE)

COLUMNS_UPDATED () - dyHKumMa BO3BpaLlaeT pesynsrar Tuna
VARBINARY, kaxxgomy paspsigy cooTBeTcTByeT Homep ctonbua (0 —
HEe N3MEHEH, 1 — U3MEHEH)

CREATE TRIGGER reminder ON Person.Address AFTER UPDATE
AS

IF ( UPDATE (StateProvincelD) OR UPDATE (PostalCode) )
BEGIN
RAISERROR (50009, 16, 10)
END:;



Tpurrepsbl

CREATE TRIGGER updEmployeeData ON employeeData AFTER UPDATE

AS

[*Check whether columns 2, 3 or 4 have been updated. If any or all columns 2, 3 or 4 have
been changed, create an audit record. The bitmask is:
power(2,(2-1))+power(2,(3-1))+power(2,(4-1)) = 14. To test whether all columns 2, 3, and 4
are updated, use = 14 instead of >0 (below).*/

IF (COLUMNS_UPDATED() & 14) > 0 /*Use IF (COLUMNS_UPDATED() & 14) = 14 to see
whether all columns 2, 3, and 4 are updated.*/

BEGIN

-- Audit OLD record.

INSERT INTO auditEmployeeData (audit_log_type, audit_ emp id,
audit_emp_bankAccountNumber, audit_ emp_salary, audit_ emp_ SSN)

SELECT 'OLD', del.emp _id, del.emp_bankAccountNumber, del.emp_salary, del.emp_ SSN
FROM deleted del

-- Audit NEW record.

INSERT INTO auditEmployeeData (audit_log_type, audit_ emp id,
audit_emp_bankAccountNumber, audit_ emp_salary, audit_ emp_ SSN)

SELECT 'NEW!', ins.emp_id, ins.emp_bankAccountNumber, ins.emp_salary, ins.emp_SSN
FROM inserted ins

END;



Tpurrepbl

MpeaynpexaeHue: 0ObEKTLI, HA KOTOPbIE
CCbINalTCsA TPUITEPDLI, MOTYT ObIThb
yaaneHbl U nepenmeHoBaHbl 6e3
orpaHnyeHusi. B pesynbraTte Takux

N3MeHeHnn Tpurrep byaet paboraTb
HEKOPPEKTHO



