Jlekusa 10

Pabota c kypcopom. [IpumeHeHre Kypcopa. YTipaB/ieHre KypCopoM

Ienn

N3yunTth KOHLENUUI0 KypcopoB B SQL, HayuuTbCH CO3/4aBaTh U YIIPaBJIATh
KypCOpaMH, TIOHSITh UX MIPUMeHeHUe [I7Isi TOCTPOUYHOM 06paboTKM JaHHBIX U
OCBOUTH a/IbTepHAaTUBHbIE ITOAXO/bI.

OcHOBHBIE BONIPOCHI

1. TloHsATHe Kypcopa 1 ero Ha3HaueHue;
2. Twunsl kypcopoB: STATIC, DYNAMIC, KEYSET, FAST_FORWARD;
3. JKu3HeHHBIV LIUKJI KYpCODa;
4. YmpaBiieHre KypcopaMu: 00bsiB/ieHHe, OTKPBITHE, BHIOOPKA, 3aKPBITHE;
5. TlprmeHeHHe KypCOPOB B XpaHUMBIX MpOLielypax U (PyHKLIUSIX;
6. AJIbTepHaTUBBI KypCcopaM U Jiyullle NPaKTHUKY;

Jlekuusi

BBejenue B Kypcopsl

Kypcop - 06bekT 6a3bl JaHHBIX, KOTOPbIM TT03BOJIsSIeT ITooUepeHO 00pabaThiBaTh
CTPOKU pe3y/IbTHUpPYIOLero Habopa.

OCHOBHbIe XapaKTePUCTUKH KYPCOPOB:

@ [loCcTpOuHBIN JOCTYII K JaHHBIM

® B03MOXXHOCTB CJIOXKHBIX TIpeoOpa3oBaHUiA
® KouTposb Haj mopsgKkoM 00paboTKH

@ llHTerpanus ¢ mpoLeAypHOM JIOTUKOU

CrieHapu1 UCTI0/Tb30BaHus KyPCOPOB:

® CJio)KHBIe OM3HEeC-pacyeThl /11 KaXKI0H CTPOKH
@® I[loctpouHasi 06paboTKa MepapXuueckux JaHHbBIX



® Murpaius u rpeobpa3oBaHue JaHHbBIX

@ ['eHepaliys C/I0KHBIX OTUETOB

@ llHTerpanus C BHELLIHUMH CUCTeMaMu
Tunsl KypcopoB

ITo 00/1aCTH BHAUMOCTH

JlokasibHbIe KypCOpbl: BUTHBI TOJIBKO B TEKYIIEM COeJUHEHUH, TTaKeTe WU
npoLezype.

['nobanbHbIe KypCOphl: BUAHBI BO BCeX COeAMHEHUSIX.

110 BO3MO>XHOCTH U3MEHEeHHUs JaHHbIX

STATIC: CHUMOK JJaHHBIX HA MOMEHT OTKPBITHS, U3SMEHeHUs He BUHBI.
DYNAMIC: OTtobparkaeT Bce u3MeHeHU sl JaHHbIX B pealbHOM BPEMeHHU.

KEYSET: CoxpaHsieT K/IFOUUd CTPOK, MO3BOJIAET BUJETh U3MEHeHUs], HO He
BCTaBKM.

FAST_FORWARD: OnTumMu3upoBaHHbIM KypCOP TOIBKO JJIs1 UTeHUs BIIepe.
Ilo HampaB/IeHUIO JBU)KEHUSA
FORWARD_ONLY: /IBuyKeHre TOJbKO BIlepe[.

SCROLL: Bo3M0O>XXHOCTh /IBV)KeHUSI B TFOOOM HarpaB/ieHUH.

JKu3HeHHbIN HUKJ/I Kypcopa
1. O0BsiB/IEHHE KypCOpa
CHHTaKCUC 00BSIB/IEHUS:

DECLARE cursor_name CURSOR



[ LOCAL | GLOBAL ]

[ FORWARD_ONLY | SCROLL ]

[ STATIC | KEYSET | DYNAMIC | FAST_FORWARD ]
[ READ_ONLY | SCROLL_LOCKS | OPTIMISTIC ]
FOR select_statement

[ FOR UPDATE [ OF column_name [,..n]]];

[Tpumepb! 00BSIBIEHUS:

DECLARE EmployeeCursor CURSOR

FOR
SELECT EmployeelD, FirstName, LastName, Salary
FROM Employees
WHERE DepartmentID = 5;

DECLARE ScrollCursor CURSOR

SCROLL STATIC

FOR
SELECT EmployeelD, FirstName, LastName
FROM Employees
ORDER BY LastName, FirstName;

DECLARE UpdateCursor CURSOR
FOR
SELECT EmployeelD, Salary
FROM Employees
WHERE DepartmentID = 3

FOR UPDATE OF Salary;
2. OTKpbITHE KypCopa
OPEN EmployeeCursor;
3. Bbi0opKa AaHHBIX

Onepanuu FETCH:



FETCH NEXT - ciiepytoliasi CTpoka

FETCH PRIOR - nipeapiayias ctpoka

FETCH FIRST - nepBast cTpoka

FETCH LAST - nocnefHsis CTpoKa

FETCH ABSOLUTE n - ctpoka HOMep n
FETCH RELATIVE n - cTpoka co cMellleHreM n

-- Bbibopka 8 nepemeHHble

DECLARE @EmployeelD INT, @FirstName NVARCHAR(50), @LastName
NVARCHAR(50), @Salary DECIMAL(10,2);

FETCH NEXT FROM EmployeeCursor

INTO @EmployeelD, @FirstName, @LastName, @Salary;
4. 3aKkpbITHE Kypcopa

CLOSE EmployeeCursor;

5. OcBo0OKIeHHE pecypCcoB

DEALLOCATE EmployeeCursor;

IToHbII TpuMep padoThI C KypcopoM

-- Ob®vs6/1eHUe nepemMeHHbIX

DECLARE @EmployeelD INT;

DECLARE @FirstName NVARCHAR(50);
DECLARE @LastName NVARCHAR(50);
DECLARE @Salary DECIMAL(10,2);
DECLARE @TotalSalary DECIMAL(15,2) = 0;
DECLARE @EmployeeCount INT = 0;

-- Obws6n1eHue Kypcopa
DECLARE EmployeeCursor CURSOR
FOR
SELECT EmployeelD, FirstName, LastName, Salary
FROM Employees
WHERE DepartmentID = 5
ORDER BY Salary DESC;



-- OmKpbimue Kypcopa
OPEN EmployeeCursor;

-- [epsas eblbOpKa
FETCH NEXT FROM EmployeeCursor
INTO @EmployeelD, @FirstName, @LastName, @Salary;

-- Obpabomka OaHHbIX

WHILE @@FETCH_STATUS =0

BEGIN
-- Jloeuxka obpabomku
SET @EmployeeCount = @EmployeeCount + 1;
SET @TotalSalary = @TotalSalary + @Salary;

-- Bb1800 uHgpopmayuu
PRINT CONCAT('Cotpyanuk: ', @FirstName, '', @LastName, ', 3apmnnaTa: ',

@Salary);

-- Cnedyrowas eblbopKa

FETCH NEXT FROM EmployeeCursor

INTO @EmployeelD, @FirstName, @LastName, @Salary;
END;

-- 3akpbimue u oceobodicoeHue Kypcopa
CLOSE EmployeeCursor;
DEALLOCATE EmployeeCursor;

-- Bb1800 pe3ynbmama
PRINT CONCAT('O6paborano cotpyaHukoB: ', @EmployeeCount);
PRINT CONCAT('O61jas 3apriiata otgena: ', @TotalSalary);

PRINT CONCAT('Cpennss 3apruiara: ', @TotalSalary /
NULLIF(@EmployeeCount, 0));

CucreMHbIe (PYHKIUH /i/IAA padoThI C KypCcopaMu
@@FETCH_STATUS: Bo3spauaer craryc nocnegner onepaiuu FETCH

® 0 = ycriemiHo



@ -1 = cTpoka He HaW/ieHa
@ -2 = CTpOKa yjaneHa

@@CURSOR_ROWS: Bo3spalijaeT KOJ1MueCTBO CTPOK B MOC/IeJHEM OTKPHITOM
Kypcope

CURSOR_STATUS: Bos3Bpaiijaet craTyc Kypcopa
[Ipumep Ucrio/Ib30BaHUA:

DECLARE SampleCursor CURSOR FOR
SELECT TOP 5 EmployeelD, FirstName FROM Employees;

OPEN SampleCursor;

SELECT @@CURSOR_ROWS AS CursorRowCount;

FETCH NEXT FROM SampleCursor;
WHILE @@FETCH_STATUS =0
BEGIN

FETCH NEXT FROM SampleCursor;
END;

CLOSE SampleCursor;

DEALLOCATE SampleCursor;

IIpumeHeHHe KypCOPOB B XPaHUMBIX NpoLegypax
IMTpumep: ITpoueaypa A1 pacyera 00HYCOB

CREATE PROCEDURE CalculateEmployeeBonuses
@DepartmentID INT,
@BonusRate DECIMAL(5,2)

AS

BEGIN
SET NOCOUNT ON;

DECLARE @EmployeelD INT;
DECLARE @Salary DECIMAL(10,2);



DECLARE @Bonus DECIMAL(10,2);
DECLARE @ProcessedCount INT = 0;

DECLARE BonusCursor CURSOR
FOR
SELECT EmployeelD, Salary
FROM Employees
WHERE DepartmentID = @DepartmentID
AND IsActive = 1;

OPEN BonusCursor;
FETCH NEXT FROM BonusCursor INTO @EmployeelD, @Salary;

WHILE @@FETCH_STATUS =0
BEGIN

-- Pacuem 6oHyca
SET @Bonus = @Salary * @BonusRate / 100;

-- O6Ho8/1€eHUe 3anucu
UPDATE Employees
SET Bonus = @Bonus,
LastBonusDate = GETDATE()
WHERE EmployeelD = @EmployeelD;

-- JIoeuposaHue
INSERT INTO BonusLog (EmployeelD, BonusAmount, CalculationDate)
VALUES (@EmployeelD, @Bonus, GETDATE());

SET @ProcessedCount = @ProcessedCount + 1;
FETCH NEXT FROM BonusCursor INTO @EmployeelD, @Salary;
END;

CLOSE BonusCursor;
DEALLOCATE BonusCursor;

PRINT CONCAT('O6paboTraHo coTpyaHUKOB: ', @ProcessedCount);

END;

Kypcopsb1 B pyHKIHAX



Orpanuuenue: B pyHKIUSIX MOXKHO UCM0/1b30BaTh TOMBKO Kypcopbl STATIC u
READ_ONLY.

[Tpumep PyHKIMU C KypCOPOM:

CREATE FUNCTION dbo.GetDepartmentSalarySummary
(@DepartmentID INT)
RETURNS @Summary TABLE
(
EmployeeCount INT,
TotalSalary DECIMAL(15,2),
AverageSalary DECIMAL(10,2),
MaxSalary DECIMAL(10,2),
MinSalary DECIMAL(10,2)
)
AS
BEGIN
DECLARE @EmployeeCount INT = 0;
DECLARE @TotalSalary DECIMAL(15,2) = 0;
DECLARE @MaxSalary DECIMAL(10,2) = 0;
DECLARE @MinSalary DECIMAL(10,2) = 0;
DECLARE @Salary DECIMAL(10,2);
DECLARE @FirstRow BIT = 1;

DECLARE SalaryCursor CURSOR STATIC READ_ONLY
FOR
SELECT Salary
FROM Employees
WHERE DepartmentID = @DepartmentID
AND IsActive = 1;

OPEN SalaryCursor;
FETCH NEXT FROM SalaryCursor INTO @Salary;

WHILE @@FETCH_STATUS =0

BEGIN
SET @EmployeeCount = @EmployeeCount + 1;
SET @TotalSalary = @TotalSalary + @Salary;

-- MHuyuanuzayus min/max 0415 nepeotl cCmpoKu
IF @FirstRow =1



BEGIN
SET @MaxSalary = @Salary;
SET @MinSalary = @Salary;
SET @FirstRow = 0;
END
ELSE
BEGIN
IF @Salary > @MaxSalary
SET @MaxSalary = @Salary;
IF @Salary < @MinSalary
SET @MinSalary = @Salary;
END

FETCH NEXT FROM SalaryCursor INTO @Salary;
END;

CLOSE SalaryCursor;
DEALLOCATE SalaryCursor;

INSERT INTO @Summary
SELECT
@EmployeeCount,
@TotalSalary,
CASE WHEN @EmployeeCount > 0 THEN @TotalSalary /
@EmployeeCount ELSE 0 END,
@MaxSalary,
@MinSalary;

RETURN;

END;

Ynpasienue Kypcopamu
IIapameTps1 KypcopoB
SCROLL: ITo3BosisieT TiepeMeIiaThCs B TFOOOM HarlpaB/IeHUH.

READ_ONLY: 3aripelijaer usmeHeHUs1 yepes Kypcop.



SCROLL_LOCKS: bnokupyeT CTpOKH [ijisi obecrieueHus1 BO3SMOYKHOCTU
0OHOBJ/IEHUSI.

OPTIMISTIC: OntumuctruHasi 6JI0KMPOBKa, TIPOBePsieT U3MeHeHUsI TIpU
0OHOB/IEHUU.

OOHoB/IeHHe JaHHBIX Yepe3 Kypcop

CREATE PROCEDURE UpdateEmployeeSalaries
@DepartmentID INT,
@IncreasePercent DECIMAL(S,2)

AS

BEGIN
DECLARE @EmployeelD INT;
DECLARE @CurrentSalary DECIMAL(10,2);
DECLARE @NewSalary DECIMAL(10,2);

DECLARE UpdateCursor CURSOR
FOR
SELECT EmployeelD, Salary
FROM Employees
WHERE DepartmentID = @DepartmentID
FOR UPDATE OF Salary;

OPEN UpdateCursor;
FETCH NEXT FROM UpdateCursor INTO @EmployeelD, @CurrentSalary;

WHILE @@FETCH_STATUS =0
BEGIN
-- Pacuem Hoeoll 3apniambl
SET @NewSalary = @CurrentSalary * (1 + @IncreasePercent / 100);

-- ObHoe1eHue uepe3 Kypcop

UPDATE Employees

SET Salary = @NewSalary

WHERE CURRENT OF UpdateCursor;

-- JloeupogaHue u3meHeHust

INSERT INTO SalaryHistory (EmployeelD, OldSalary, NewSalary,
ChangeDate)

VALUES (@EmployeelD, @CurrentSalary, @NewSalary, GETDATE());



FETCH NEXT FROM UpdateCursor INTO @EmployeelD, @CurrentSalary;
END;

CLOSE UpdateCursor;
DEALLOCATE UpdateCursor;

END;

O6paboTKa omub0K B Kypcopax

CREATE PROCEDURE SafeCursorProcessing
AS
BEGIN
DECLARE @EmployeelD INT;
DECLARE @FirstName NVARCHAR(50);
DECLARE @ProcessedCount INT = 0;
DECLARE @ErrorCount INT = 0;

DECLARE SafeCursor CURSOR
FOR
SELECT EmployeelD, FirstName
FROM Employees;

BEGIN TRY
OPEN SafeCursor;
FETCH NEXT FROM SafeCursor INTO @EmployeelD, @FirstName;

WHILE @@FETCH_STATUS =0
BEGIN
BEGIN TRY
-- CnookcHas no2uka obpabomxu
IF LEN(@FirstName) < 2
RAISERROR('Cnuiiikom KopoTkoe ums', 16, 1);

-- YcnewHasn obpabomka
SET @ProcessedCount = @ProcessedCount + 1;

END TRY
BEGIN CATCH

-- Obpabomka owubKu 0/151 KOHKpemHoll CmpoKuU
SET @ErrorCount = @ErrorCount + 1;



INSERT INTO ProcessingErrors (EmployeelD, ErrorMessage,
ErrorTime)
VALUES (@EmployeelD, ERROR_MESSAGE(), GETDATE());

-- [Ipodondicaem obpabomky caedyowjux Cmpokx
END CATCH

FETCH NEXT FROM SafeCursor INTO @EmployeelD, @FirstName;
END;

CLOSE SafeCursor;
DEALLOCATE SafeCursor;

PRINT CONCAT('YcnemHo obpa6oraHo: ', @ProcessedCount);
PRINT CONCAT('Ommboxk obpabotku: ', @ErrorCount);

END TRY
BEGIN CATCH
-- Obpabomka KpumuyecKkux owubokK
[F CURSOR_STATUS('local’, 'SafeCursor') >= 0
BEGIN
CLOSE SafeCursor;
DEALLOCATE SafeCursor;
END

DECLARE @ErrorMessage NVARCHAR(4000) = ERROR_MESSAGE();
RAISERROR('Kputnueckas ommbka: %s', 16, 1, @ErrorMessage);
END CATCH

END;
IMpumep: Kypcop asist 00padoTKi HepapXuuecKuX JaHHbIX

CREATE PROCEDURE ProcessOrganizationHierarchy
@RootEmployeelD INT

AS

BEGIN
DECLARE @EmployeelD INT;
DECLARE @ManagerID INT;
DECLARE @FirstName NVARCHAR(50);
DECLARE @ILastName NVARCHAR(50);



DECLARE @Level INT = 0;

CREATE TABLE
EmployeelD INT,
ManagerID INT,
FirstName NVARCHAR(50),
LastName NVARCHAR(50),
Level INT,
HierarchyPath NVARCHAR(500)

DECLARE HierarchyCursor CURSOR FOR
WITH EmployeeCTE AS
(
SELECT
EmployeelD,
ManagerID,
FirstName,
LastName,
0 AS Level,
CAST(FirstName + ' '+ LastName AS NVARCHAR(500)) AS
HierarchyPath
FROM Employees
WHERE EmployeelD = @RootEmployeelD

UNION ALL

SELECT
e.EmployeelD,
e.ManagerID,
e.FirstName,
e.LastName,
ec.Level + 1,
CAST(ec.HierarchyPath + ' -> "' + e FirstName + ' ' + e.LastName AS
NVARCHAR(500))
FROM Employees e
INNER JOIN EmployeeCTE ec ON e.ManagerID = ec.EmployeelD

)



SELECT EmployeelD, ManagerID, FirstName, LastName, Level,
HierarchyPath

FROM EmployeeCTE

ORDER BY Level, LastName, FirstName;

OPEN HierarchyCursor;
FETCH NEXT FROM HierarchyCursor INTO @EmployeelD, @ManagerID,
@FirstName, @LastName, @Level, @HierarchyPath;

WHILE @@FETCH_STATUS =0
BEGIN
-- Bcmaska e epemeHHy0 mabauyy
INSERT INTO #EmployeeLevels (EmployeelD, ManagerID, FirstName,
LastName, Level, HierarchyPath)
VALUES (@EmployeelD, @ManagerID, @FirstName, @LastName,
@Level, @HierarchyPath);

-- [TononHumenbHas 06pabomka 0/1s Kaxcoo2o compyoHUKa
PRINT CONCAT('O6pa6oraH: ', @HierarchyPath, ' (YpoBens ', @Level, ")');

FETCH NEXT FROM HierarchyCursor INTO @EmployeelD, @ManagerID,
@FirstName, @LastName, @Level, @HierarchyPath;
END;

CLOSE HierarchyCursor;
DEALLOCATE HierarchyCursor;

-- Mcnonb3o8aHue pe3ya1bmamos
SELECT * FROM #EmployeeLevels ORDER BY Level, LastName, FirstName;

DROP TABLE #EmployeeLevels;

END;

PexkoMeHjarjum 1o UcCno/1b30BaHHI0 KypCOpOB

Korpaa ucrnosib30BaTh KypCophbl:

® CokHbIe OM3HeC-TIPOIieCChl, TpedyrolHe TTOCTPOYHOM JIOTUKHY;
@ Murpanus JaHHBIX MeXy pPa3IMuHbIMU CUCTEMaMU;

@ ['eHepariys C/I0XKHBIX OTUETOB;

@ lVlHTerpanus c BHEIIHUMH CUCTEMaMU;



® OO6paboTka nepapXuuecKux JaHHbBIX;

Korja u3beratb KypcoposB:

@ MaccoBble orepalyiy ¢ JaHHBIMU;
® Ornepanuu arperaiuu;

® ExenHeBHBbIE OM3HEC-TIPOIECCHI;
® BricokoHarpykeHHbIe CUCTEMBbI;

Onrumusanusa KypcoposB:

® lcnonb3oBanve FAST_FORWARD p151 TOJIBKO UTEHUS;
® MunHumm3aIius o0bema JJaHHBIX B KypCOPE;

@ bhICTpOoe 3aKphITUE KypCopa;

@ llcrosib30BaHMe JTOKA/IbHBIX KYPCOPOB;

@ [IpaBuibHBIN BLIOOD THUITA KYpCOPa;

JIyudinue NMpaKTUKM:

Bcerza 3akpbiBaiiTe ¥ 0CBOOOXK/1aliTe KYpPCOPHI;
OOpabaThIBaiiTe OIMOKHY B 1UKJ/Ie KYpCOpa;
Vicrionb3yiiTe Hanbomnee 3(pheKTUBHBINA THTT KypPCopa;
V36eraiiTe KypCOPOB B I[UK/IaX;

PaccmarpuBaiite SET-opreHTHpOBaHHbIE a/ibTePHATUBHI;

abrwpd=

KOHTpOJIbeIe BOIIPOCHI

YTo Takoe KypCOp M B KaKMX CJ/Iyyasix ero cjielyeT UCIo/Ib30BaTh?
OnuiLKrTe >KU3HEHHbIH LUK/ KYpcopa U OCHOBHBIE OTepaLydy ¢ HUM.
Kakue TUTTbI KYpCOPOB CYILIeCTBYIOT U UéM OHU OTJINYAIOTCS?

Kak obpabatbiBaTh O1IMOKM Mpy paboTe ¢ KypcopaMu?

Kakue anbTepHaTUBBI KypCcOpaM Bbl 3HaeTe U KOr/ja UX PUMEeHSTh?

[TpuBeauTe NprYMep NPaKTUYECKOM 3a/jauM, Iie UCT0/Ib30BaHUe Kypcopa
OrpaB/laHo.
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