Jlekusa 6

OcHoss! niporpammupoBanus B CYB/]. Co3zgaHue XpaHUMBIX TIPOLeLyP.
Buzipl XxpaHUMBIX TIpOLIeAyp

Henn

OcBouth 0CcHOBEI porpamMmmupoBanus B CYB/I, u3yuutsb co3gaHue u
WCII0/1b30BaHKe XpaHUMBIX IPOLieyp, MOHATb UX TUIILI U IIPaKTUUYeCcKoe
TIpYUMeHeHUe /IJi1 MHKAICyIsLyu O13Hec-/IOTMKY Ha CTOPOHE CepBepa.

OcHOBHBIE BONIPOCHI

1. TIoHSITHe U MPEeUMYILeCTBa XPaHUMBbIX TPOLIEYD

2. CHHTaKCHUC CO3/IaHUSI U BBIMOTHEHUS XDAHUMBIX TIPOLIEAYD

3. TlapameTpnl XpPaHUMBIX TIPOLIEAYD: BXOHBIE, BEIXO[HBIE, 3HAUEHHUSI T10
YMOJTUAHHUIO

4. Bubl XpaHUMBIX TIPOLIeyP: CUCTEMHEBIE, TI0/Tb30BaTe/IbCKUe, pacllIMpeHHbIe

YTipaB/ieHye TPaH3aKILIUSIMUA B XPAHUMBIX TIPOLIeAypax

6. O6paboTka oLIMOOK B XpaHUMBIX TPOLIeypax

o

Jlekuus

Beejenue B nporpammupoBanue CYB/]

[TporpammupoBanve B CYB/] - co3aHue mporpaMMHbBIX 0ObeKTOB Ha CTOPOHE
cepBepa 6a3bl JaHHbIX [/ peaau3aly O13HeC-I0TUKY, BalMALMY IaHHbIX U
ONTUMU3ALMY TIPOU3BOJUTE/ILHOCTH.

[TperMyIiiecTBa CepBepHOTO MPOTPAMMUPOBaHUS:

@ DBricokasi mpou3BoAUTeTLHOCTD (BBITIO/IHEHHE PSIOM C JaHHBIMK);
® CHibKeHMe ceTeBOro Tpauka;

® llenTpanu3aius 6U3HEC-OTUKY;

@ IloBbiiieHHas 0e3011acCHOCTE;

@ YTipoilleHre KJIMeHTCKUX TPUI0KeHUH;



XpaHuMble npoLe/ypbl: 0OCHOBHbIE MOHATHUS

XpaHuMasi TIpolieiypa - Tipe/IBapyuTe/IbHO CKOMITUIMPOBaHHbIN Habop SQL-
OT1epaTopOB, XPaHSAIINICS B 0a3e AAaHHBIX 1 BBITIOHIEMbIN KaK eJUHOe 1jefioe.

KiroueBble XapakKTepUCTHUKU:

® [locTossHHOE XpaHeHHe B Oa3e TaHHBIX;

® [IpeasaputenbHas Komnuasaius (B 6onpmmmHcTBe CYB/);
@ DBrinosiHeHue Ha CTOpPOHe cepBepa;

® DB03MOXXHOCTh MPUHUMATE TTapaMeTphl;

@ Bo3Bpar pe3y/ibTaTOB U BbIXOJHBIX [TapaMeTPOB;

CHHTAKCHUC CO3iaHHMsA XPaHUMBbIX MPOLeAyP
B Microsoft SQL Server

CREATE PROCEDURE [schema_name.]procedure_name

[ @parameter] data_type [ = default_value ] [ OUTPUT ],
[ @parameter? data_type [ = default_value ] [ OUTPUT ],

AS
BEGIN

SQL-ormepaTopsl
END
B PostgreSQL

CREATE OR REPLACE FUNCTION function_name

(parameter1 data_type, parameter2 data_type DEFAULT default_value)
RETURNS return_type AS

$$
BEGIN

SQL-omepaTopsl;
RETURN value;
END;



$$ LANGUAGE plpgsql;
B MySQL

DELIMITER
CREATE PROCEDURE procedure_name

(IN parameter] data_type, OUT parameter?2 data_type)
BEGIN

SQL-omepartopsr;
END

DELIMITER ;

Co3paHue NpoOCTHIX XPAaHUMBIX NMPOLEAYP

IIpumep 1: Ilpoueaypa 0e3 mapamerpoB

CREATE PROCEDURE GetAll[Employees

AS

BEGIN
SELECT EmployeelD, FirstName, LastName, Department
FROM Employees
ORDER BY LastName, FirstName;

END;

EXEC GetAllEmployees;
ITpumep 2: IIponeaypa ¢ BXOAHBIMH NIapaMeTpaMH
CREATE PROCEDURE GetEmployeesByDepartment

@DepartmentName NVARCHAR(50),
@MinSalary DECIMAL(10,2) =0
AS
BEGIN
SELECT EmployeelD, FirstName, LastName, Salary
FROM Employees



WHERE Department = @DepartmentName
AND Salary >= @MinSalary
ORDER BY Salary DESC;
END;

-- Bbi308 ¢ napamempamu
EXEC GetEmployeesByDepartment (@DepartmentName = 'IT', @MinSalary =
50000;

EXEC GetEmployeesByDepartment 'Sales'; -- Mcnoab3yemcs 3HaueHue no
YMOMUYAHUIO

IIpumep 3: IIpoueaypa ¢ BBIXOHBIMH [TapaMeTpaMu

CREATE PROCEDURE CalculateDepartmentStats
@DepartmentName NVARCHAR(50),
@EmployeeCount INT OUTPUT,
@AvgSalary DECIMAL(10,2) OUTPUT,
@TotalSalary DECIMAL(15,2) OUTPUT
AS
BEGIN
SELECT
@EmployeeCount = COUNT(*),
@AvgSalary = AVG(Salary),
@TotalSalary = SUM(Salary)

FROM Employees

WHERE Department = @DepartmentName;

-- I[Iposepka Ha cayuail omcymcmeusi OaHHbIX
IF @EmployeeCount = 0
BEGIN
SET @AvgSalary = 0;
SET @TotalSalary = 0;
END
END;

-- Bbi308 ¢ 8bIXOOHbIMU NApamempamu
DECLARE @Count INT, @Avg DECIMAL(10,2), @Total DECIMAL(15,2);
EXEC CalculateDepartmentStats

@DepartmentName = 'TT",

@EmployeeCount = @Count OUTPUT,



@AvgSalary = @Avg OUTPUT,
@TotalSalary = @Total OUTPUT;

SELECT @Count AS EmployeeCount, @Avg AS AverageSalary, @Total AS
TotalSalary;

Bupapbl XpaHUMBIX nIpoLieyP

1. ITonnb30BaTe/IbCKHE XpaHUMBIE NIPOLeyPbI

CosparoTcs pa3paboTurKamu /1J11 KOHKPeTHBIX OM3Hec-3aziau.
Knaccudukaiys mosib30BaTeIbCKUX TIPOLeAYP:

@ [Iporenypsl BEIOOPKH JaHHBIX - BO3BPAIIAlOT Pe3yabTUPYIOIHe HaOophI;

® IlIporuenypsl MoguduKaiu AaHHbIX - BbioaHAIOT INSERT, UPDATE,
DELETE;

@ [Ipoiieaypbl OM3HEC-JIOTUKU - Pea3yI0T C/I0JKHBIE allTOPUTMBI;

@ I[Ipoieaypsl 06CTyKUBAHUS - [J/IsT aAMUHUCTPAaTUBHBIX 3a7iauy;

2. CucreMHbIe XpaHUMbIe NPOLeypPbl
IIpenonpenenensl B CYB/I f1a aAMUHUCTPAaTUBHBIX 3a/au.
ITpumeper B SQL Server:

sp_help - nndopmaiiys 06 o6bekTax 6a3bl JAHHBIX;
sp_who - nH(opMmalus 0 TeKYIUX MOAKIHUEHHUsIX;
Sp_rename - rieperMeHOBaHNe 0ObEKTOB;
sp_configure - HacTpoiiKa cepBepa;

EXEC sp_help 'Employees';

3. BpeMeHHbIe XpaHUMbIe NPoOLeAYPbI

Cyl111eCTBYIOT BpeMeHHO Y aBTOMAaTHUUeCK! yAa/IstOTCS.
JlokanbHble BpeMeHHbIe TPOoLieyphl:

® lIMeHa HaUMHAKOTCA C #



(] BI/I/:[H]:I TOJIBKO B TeKylIleM COoeJMHEeHUN

CREATE PROCEDURE
AS
BEGIN
SELECT GETDATE() AS CurrentTime;
END;

EXEC
['nobanbHbIe BpeMeHHbIe MPOLIeAYPhI:

@ !IMeHa HauuHAIOTCA C ##
@® BujHbI BO BCex COeIMHEHUSIX

4. PaciuMpeHHble XpaHUMBbIe NIPoLeypPbl

BoimonustoT Koz BHe SQL Server (o6braHo Ha C/C++).

[Tpumep: xp_cmdshell - BbimoHeHMe KOMaH/, OriepaljiOHHOW CUCTEeMBbI
5. CLR-xpaHuMmsble nponeaypsbl

PeanusoBanb! Ha sg3bikax .NET Framework.

YnpasBieHue TpaH3aKLUAMY B XpaHMMbIX NpoLeAypax
SfIBHOe ynpaB/ieHHe TPAaH3aAKLMSIMHU

CREATE PROCEDURE TransferMoney

@FromAccount INT,
@ToAccount INT,
@Amount DECIMAL(10,2)
AS
BEGIN
BEGIN TRY
BEGIN TRANSACTION;

UPDATE Accounts
SET Balance = Balance - @ Amount



WHERE AccountID = @FromAccount;

-- IIpogepka ompuyamenbHo20 banaHca
[F (SELECT Balance FROM Accounts WHERE AccountID =
@FromAccount) <0

BEGIN
RAISERROR('HepocrtaTtouno cpepcts', 16, 1);
ROLLBACK TRANSACTION;
RETURN;

END

-- 3auucneHue Ha Opy20li cuem
UPDATE Accounts

SET Balance = Balance + @Amount
WHERE AccountID = @ToAccount;

-- JIoeuposaHue onepayuu

INSERT INTO TransactionLog (FromAccount, ToAccount, Amount,
TransactionDate)

VALUES (@FromAccount, @ToAccount, @ Amount, GETDATE());

COMMIT TRANSACTION;

PRINT 'TpanH3akijus BbIIOJ/IHEHa yCIIeIIHO';
END TRY
BEGIN CATCH
IF @@TRANCOUNT >0
ROLLBACK TRANSACTION;

DECLARE @ErrorMessage NVARCHAR(4000) = ERROR_MESSAGE();
DECLARE @ErrorSeverity INT = ERROR_SEVERITY();
DECLARE @ErrorState INT = ERROR_STATE();

RAISERROR(@ErrorMessage, @ErrorSeverity, @ErrorState);
END CATCH

END;

O0OpaboTka omMO0K B XpaHUMBIX IpoLeypax

Mexanu3m TRY...CATCH



CREATE PROCEDURE SafeDataUpdate
@EmployeelD INT,
@NewSalary DECIMAL(10,2)
AS
BEGIN
BEGIN TRY
-- IIpogepka cyujecmgoeaHusi COmpyOHUKa
[F NOT EXISTS (SELECT 1 FROM Employees WHERE EmployeelD =
@EmployeelD)
BEGIN
RAISERROR('Cotpygnuk c ID %d He HalifeH', 16, 1, @EmployeelD);
RETURN;
END

-- [Iposepka KOppeKmHocmu 3apnaamel

IF @NewSalary <=0

BEGIN
RAISERROR('3apriyiaTa fo/mKHa ObITE TIOJIOXKUTENTbHOI', 16, 1);
RETURN;

END

-- O6HO8/1eHUEe OaHHbIX

UPDATE Employees

SET Salary = @NewSalary,
LastUpdated = GETDATE()

WHERE EmployeelD = @EmployeelD;

PRINT '[laHHBIe yCITeIITHO OOHOB/IEHH
END TRY
BEGIN CATCH
DECLARE @ErrorMsg NVARCHAR(4000) = ERROR_MESSAGE();
DECLARE @ErrorLine INT = ERROR_LINE();
DECLARE @ErrorProc NVARCHAR(126) = ERROR_PROCEDUREJ();

-- JloeupogaHue owubKu

INSERT INTO ErrorLog (ErrorMessage, ErrorLine, ErrorProcedure,
ErrorTime)

VALUES (@ErrorMsg, @ErrorLine, @ErrorProc, GETDATE());

-- [ToemopHblil 8bI6pOC OWUOKU
THROW;



END CATCH

END;

IIpakTHYecKye MPUMepbI CJI0)KHBIX MPOLeyp

IIpumep: IIponeagypa MaccoBOro 00HOB/IEHHUS C Ba/THAALHe

CREATE PROCEDURE BulkUpdateSalaries
@DepartmentName NVARCHAR(50),
@]IncreasePercent DECIMAL(5,2)

AS

BEGIN
SET NOCOUNT ON;

BEGIN TRY
BEGIN TRANSACTION;
-- Baaudayus 8xo0HbIX napamempos
IF @IncreasePercent <= 0 OR @IncreasePercent > 100
BEGIN
RAISERROR('TIpouieHT yBennueHus f0/mKeH ObITh Mexkay O u 100, 16, 1);
ROLLBACK TRANSACTION;
RETURN;
END
[F NOT EXISTS (SELECT 1 FROM Departments WHERE Name =
@DepartmentName)
BEGIN
RAISERROR('Otaen %s He HavizeH', 16, 1, @DepartmentName);
ROLLBACK TRANSACTION;
RETURN;
END
-- Co30aHue epemeHHOlU mabauybl 015 ayouma
CREATE TABLE #SalaryChanges (
EmployeelD INT,
OldSalary DECIMAL(10,2),
NewSalary DECIMAL(10,2),
ChangeDate DATETIME
);
-- O6HO8/1eHUe 3apnaam U 3anuchb UsmMeHeHull
UPDATE Employees
SET Salary = Salary * (1 + @IncreasePercent / 100),



LastUpdated = GETDATE()
OUTPUT inserted.EmployeelD, deleted.Salary, inserted.Salary, GETDATE()
INTO #SalaryChanges
WHERE Department = @DepartmentName;
-- CoxpaHeHue ayouma 8 NOCMosiHHyt0 mabauyy
INSERT INTO SalaryAudit (EmployeelD, OldSalary, NewSalary,

ChangeDate, ChangedBy)

SELECT EmployeelD, OldSalary, NewSalary, ChangeDate,

SYSTEM_USER

FROM #SalaryChanges;
-- Bo3gpam cmamucmuku
SELECT
COUNT(*) AS EmployeesUpdated,
SUM(NewSalary - OldSalary) AS Totallncrease,
@DepartmentName AS Department
FROM #SalaryChanges;
COMMIT TRANSACTION;
END TRY
BEGIN CATCH
IF @@TRANCOUNT >0
ROLLBACK TRANSACTION;
DECLARE @ErrMsg NVARCHAR(4000) = ERROR_MESSAGE();
RAISERROR('O1nbka ripy o6HOBeHUM 3apriat: %s', 16, 1, @ErrMsg);
END CATCH

END;

YnpasieHue XxpaHMMBIMH NPoOLieAyPaMHU

Mogudukanus npoueayp

-- 3meHeHue cyujecmesyroujeli npoyeodypbil
ALTER PROCEDURE GetEmployeesByDepartment

@DepartmentName NVARCHAR(50),
@MinSalary DECIMAL(10,2) =0,
@Includelnactive BIT = 0

AS
BEGIN

SELECT EmployeelD, FirstName, LastName, Salary, IsActive
FROM Employees
WHERE Department = @DepartmentName



AND Salary >= @MinSalary
AND (IsActive = 1 OR @Includelnactive = 1)
ORDER BY Salary DESC;

END;

Y nanenue npoueayp

DROP PROCEDURE GetEmployeesByDepartment;

IIpocmoTp nH(popmanyu o mpoueaypax

sp_helptext 'GetEmployeesByDepartment';

sp_depends 'GetEmployeesByDepartment';

SELECT name, create_date, modify_date
FROM sys.procedures

ORDER BY name;

KoHTpo/1bHBIE BOIIPOCHI

1.
2.
3.

4.
5,
6.

Uro Takoe XxpaHUMas IIpoLieiypa ¥ KakOBbI ee OCHOBHbIe TIpeuMy1ecTsa?
Kakuie TUITbI TapaMeTPOB MOTYT OBbITh Y XpaHUMOM MPOLIeyPbI?

B ueMm pa3Hulia MeXx/y 110/1b30BaTe/IbCKUMU U CUCTEMHBIMUA XPaHUMbIMU
rpoLesypamu?

Kak o6pabaTtbiBaTh OLIMOKM B XpaHUMBIX TpoLieJypax?

Kakum o6pa3om yripaB/siTh TpaH3aKLMsSMUA BHYTPH TIPOLieAyp?

ITpuBeuTe nprMep NPaKTUYECKOr0 UCII0/Ib30BAHUS XPaHUMOM TIPOLIeyPhbl.
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