Jleknus 7

OcHoBbl nporpammupoBanus B CYB/]. Co3paHue 1oJib30BaTeIbCKUX
dbyHkui. Bugsl pyHkimm

Henn

V3yuuTh CcO3maHue U UCI0Ib30BaHKe M0/Ib30BaTenbCKUX GyHKUMN B CYB/],
MOHSATh PA3/IMUUs MeXy (PYHKLUSMUA U XPaHUMbIMU TPOLIelypaMH, OCBOUTh
pas/ruHble BUbI (PYHKLMK M UX TIPAKTUUECKOe [IPUMeHeHHe.

OcHOBHBIE BONIPOCHI

1. IloHsATHe No/b30BaTeNbCKUX (PYHKLMN U UX OT/IMUKS OT XPaHHUMBIX
1poLeayp;

CkasnsipHble (YHKLIMM: CO3[jJaHUe U HUCIT0/Ib30BaHUE;

TabuuHble GYHKLMK: BCTPOEHHbIE 1 MHOTOOTIePATOPHbIE;
HeTepMUHUPOBaHHbIE U He/leTeDPMUHUPOBaHHbIe (QYHKIUY;
Bcerpoennsle pyHkimn CYB/] vs mosib3oBaTenbcKue (QyHKLINN;
OnTuMuU3aLus NpOM3BOJUTETbHOCTH (PYHKLMM;

ocakrwd

Jlekuus

BBepieHue B nosib30BaTe/IbCKue QyHKIUU

[Tonb30BaTenbcKasi YHKLMS - TTPOrPaMMHbBIN 00beKT 6a3bl JaHHBIX, KOTOPHBI
NIpUHKMMaeT NlapaMeTpsbl, BBIITO/IHSAET JelCTBUS U BO3BpalliaeT pe3yJ/ibTarT.

OCHOBHbIe XapaKTePUCTUKHU (DYHKLIAIA:

@ Bcerja Bo3BpaiijaroT 3HaueHue (CKaIsIpHOe WK TaO/IUUHOe);

@® MoryT Ucro/ib30BaThCs B BbIpaxkeHusix SQL;

® He MoryT BLITIOHATE OTepalyy W3MeHeHHs JaHHbIX (B OO/BIIINHCTBE
CYBL);

@ BrI3bIBalOTCA KakK yaCTb BbIPayKeHUM;



O1inuusa GyHKIUN OT XPaHUMBIX NIPoLeAyP

XapakTepuCcTHKa OyHKIN XpaHuMble
TpoLielypbl
Bo3BpaiijaeMoe 3HaueHHe O0s13aTe/IbHO He obs13aTenbHO
Ncnonb3oBanve B SELECT Ha Hert
V3MmeHeHVe 1aHHbBIX OrpaHuueHo [TonHOCTBIO
Bri3os B BbIpakeHUsIX EXEC/EXECUTE
TpaH3akuu OrpaHuueHHast [TonHas noamepkka
NoAilepyKKa

OUTPUT napameTpsbl Het Ha

CkanspHble QyHKIMU

CkasnsipHast (yHKIUs1 BO3BpalllaeT eIMHCTBEHHOe 3HaueHue OIpe/ie/IeHHOTO TUIa

AdHHBIX.

Co3panue cKaasApHbIX PyHKIUM

B SQL Server:

CREATE FUNCTION dbo.CalculateAge

(@BirthDate DATE)
RETURNS INT
AS
BEGIN

DECLARE @Age INT;

SET @Age = DATEDIFF(YEAR, @BirthDate, GETDATE()) -

CASE




WHEN DATEADD(YEAR, DATEDIFF(YEAR, @BirthDate,
GETDATE()), @BirthDate) > GETDATE()
THEN 1
ELSE 0
END;

RETURN @Age;
END;

B PostgreSQL.:

CREATE OR REPLACE FUNCTION calculate_age(birth_date DATE)
RETURNS INTEGER AS
$$
DECLARE
age INTEGER;
BEGIN
age := EXTRACT(YEAR FROM AGE(birth_date));
RETURN age;
END;

$$ LANGUAGE plpgsql;
Hcnonb3oBaHue CKAAAPHBIX QyHKIMN:

-- BSELECT
SELECT
FirstName,
LastName,
BirthDate,
dbo.CalculateAge(BirthDate) AS Age
FROM Employees;

-- BWHERE

SELECT *

FROM Employees

WHERE dbo.CalculateAge(BirthDate) > 30;

-- BORDER BY



SELECT *
FROM Employees

ORDER BY dbo.CalculateAge(BirthDate) DESC;

Tab6mmuHbIe GpyHKIUHN

TabnuHas QyHKIUs BO3BpalllaeT Tab/MIy B KauecTBe pe3ysbTaTa.
Bcrpoennsie Tabinunbie pyHKiud (Inline Table-Valued Functions)
Copepxar oguH onepatop SELECT.

CREATE FUNCTION dbo.GetEmployeesByDepartment

(@DepartmentName NVARCHAR(50))
RETURNS TABLE
AS
RETURN
SELECT
EmployeelD,
FirstName,
LastName,
Salary,
Email

FROM Employees

WHERE Department = @DepartmentName;
HNcnonb3oBanue:
SELECT * FROM dbo.GetEmployeesByDepartment('IT");

SELECT * FROM dbo.GetEmployeesByDepartment('Sales') WHERE Salary >
50000;

MHoroonepaTopHbie Tadmmunblie Gy (Multi-Statement Table-Valued
Functions)

Co,qepmaT CJIOXKHYHRO JIOTHKY C HECKOJIBKMMM OIepaTOpaMHu.



CREATE FUNCTION dbo.GetEmployeeStatistics

(@DepartmentID INT)
RETURNS @Stats TABLE
(
DepartmentName NVARCHAR(50),
EmployeeCount INT,
AvgSalary DECIMAL(10,2),
MaxSalary DECIMAL(10,2),
MinSalary DECIMAL(10,2)
)
AS
BEGIN
INSERT INTO @Stats
SELECT
d.Name,
COUNT (e.EmployeelD),
AVG(e.Salary),
MAX(e.Salary),
MIN(e.Salary)
FROM Departments d
LEFT JOIN Employees e ON d.DepartmentID = e.DepartmentID
WHERE d.DepartmentID = @DepartmentID
GROUP BY d.Name;

-- /lonosHumenbHas no2uka
IF (SELECT EmployeeCount FROM @Stats) = 0
BEGIN

INSERT INTO @Stats

SELECT Name, 0, 0, 0, 0

FROM Departments

WHERE DepartmentID = @DepartmentID;
END

RETURN;
END;
Ucnonn3oBaHue:

SELECT * FROM dbo.GetEmployeeStatistics(1);



JleTepMHMHMPOBaHHbIE U HeleTepMUHHUPOBaHHbIe PyHKIIUN

HeTepMUHUpPOBaHHAas (PYHKIMS BCer/ia BO3BpalllaeT OMHAKOBBIM pe3yJ/bTaT AJist
O/IMHAKOBbIX BXO/IHbIX [TapaMeTPOB.

[Tpumepbl leTEpMUHUPOBAHHBIX (DYHKIIMIA:

@® MaremaTrueckue oreparuu
® Pabora co ctpokamu (LEFT, UPPER)
@ I[losib30oBarenbekre GYHKIMH O€3 BHEIITHUX 3aBUCUMOCTeH

HenerepMrHupoBaHHast (PYHKIIMS MOKeT BO3BpalllaTh pa3Hble pe3y/bTaThkl MPU
O/IMHAKOBBIX MlapamMeTpax.

[Tpumepsl HeZleTEpMUHUPOBAaHHBIX (PYHKIW:

® GETDATE()

® NEWID()

® RAND()

® OyHkiMH, obpallarolrecs: K MU3MeHSIOLUMCS JaHHbIM

Co3panue JeTepMHHHPOBAHHOU (DYHKIIMU:

CREATE FUNCTION dbo.CalculateVAT
(@Amount DECIMAL(10,2), @VATRate DECIMAL(5,2))
RETURNS DECIMAL(10,2)
WITH SCHEMABINDING
AS
BEGIN
RETURN @Amount * @VATRate / 100;

END;

IIpakTHyeckue NpuMepsbl M0/1b30BaTeNbCKUX (PyHKI[UM
I[MTpumep 1: ®yHkuusa aas popMaTupoBaHus JaHHBIX
CREATE FUNCTION dbo.FormatPhoneNumber

(@PhoneNumber NVARCHAR(20))
RETURNS NVARCHAR(20)
AS
BEGIN



-- Y0aneHue 8cex Heyuposbix cumM80/108
SET @PhoneNumber =
REPLACE(REPLACE(REPLACE(REPLACE(@PhoneNumber, '',"),"-,"),"'(’, "),

DK ’

-- dopmamuposaHue 8 Me#OyHapoOHblIl hopmam
IF LEN(@PhoneNumber) = 10
SET @PhoneNumber ='+7 (' + SUBSTRING(@PhoneNumber, 1, 3) + ') ' +
SUBSTRING(@PhoneNumber, 4, 3) + '-' +
SUBSTRING(@PhoneNumber, 7, 2) + =" +
SUBSTRING(@PhoneNumber, 9, 2);
ELSE IF LEN(@PhoneNumber) = 11 AND LEFT(@PhoneNumber, 1) ="7'
SET @PhoneNumber = '+7 (' + SUBSTRING(@PhoneNumber, 2, 3) +") ' +
SUBSTRING(@PhoneNumber, 5, 3) + =" +
SUBSTRING(@PhoneNumber, 8, 2) + '-' +
SUBSTRING(@PhoneNumber, 10, 2);

RETURN @PhoneNumber;
END;
IIpumep 2: ®yHKIMSA IS CJIOKHBIX pacueToB

CREATE FUNCTION dbo.CalculateEmployeeBonus
(@EmployeelD INT, @Year INT)

RETURNS DECIMAL(10,2)

AS

BEGIN
DECLARE @Bonus DECIMAL(10,2);
DECLARE @BaseSalary DECIMAL(10,2);
DECLARE @PerformanceRating DECIMAL(3,2);
DECLARE @YearsService INT;

-- [TonyuyeHue 6a308bIX OAHHbIX
SELECT
@BaseSalary = Salary,
@YearsService = DATEDIFF(YEAR, HireDate,
DATEFROMPARTS(@ Year, 12, 31))
FROM Employees
WHERE EmployeelD = @EmployeelD;



-- [TonyueHue petimuHaa npouzgooumeabHoOCMu
SELECT @PerformanceRating = AVG(Rating)
FROM PerformanceReviews
WHERE EmployeelD = @EmployeelD

AND YEAR(ReviewDate) = @ Year;

-- Pacuem 6oHyca no caoxcHoll ¢popmyne
SET @Bonus = @BaseSalary * 0.1; -- bazosbili 6oHyc 10%

-- Haobaeka 3a cmabdic
IF @YearsService > 5
SET @Bonus = @Bonus + (@BaseSalary * 0.02 * (@YearsService - 5));

-- Haobaeka 3a npou3eo0umenbHOCMb
IF @PerformanceRating > 4.0
SET @Bonus = @Bonus * 1.2;
ELSE IF @PerformanceRating > 3.0
SET @Bonus = @Bonus * 1.1;

RETURN ROUND(@Bonus, 2);
END;
IIpumep 3: PekypcuBHas (pyHKUMs AJisl HepapXUUeCKUX JaHHbIX

CREATE FUNCTION dbo.GetManagerHierarchy
(@EmployeelD INT)
RETURNS @Hierarchy TABLE
(
Level INT,
EmployeelD INT,
ManagerID INT,
EmployeeName NVARCHAR(100),
ManagerName NVARCHAR(100)
)
AS
BEGIN
WITH EmployeeCTE AS
(
-- SIKopb pekypcuu
SELECT



1 AS Level,

e.EmployeelD,

e.ManagerID,

e.FirstName + ' ' + e.LastName AS EmployeeName,

m.FirstName + ' ' + m.LastName AS ManagerName
FROM Employees e
LEFT JOIN Employees m ON e.ManagerID = m.EmployeelD
WHERE e.EmployeelD = @EmployeelD

UNION ALL

SELECT
ec.Level + 1,
e.EmployeelD,
e.ManagerID,
e.FirstName + ' ' + e.LastName,
m.FirstName + "' + m.LastName
FROM Employees e
INNER JOIN EmployeeCTE ec ON e.EmployeelD = ec.ManagerID
LEFT JOIN Employees m ON e.ManagerID = m.EmployeelD
WHERE ec.ManagerID IS NOT NULL
)
INSERT INTO @Hierarchy
SELECT * FROM EmployeeCTE;

RETURN;
END;
NUcnonn3oBaHue:

SELECT * FROM dbo.GetManagerHierarchy(123) ORDER BY Level DESC;

YnpaB/ieHue QyHKIMAMH

Co3panue ¥ u3MeHeHHe (DYHKIIUU

CREATE FUNCTION dbo.ExampleFunction ()
RETURNS INT



AS

BEGIN
RETURN 1;

END;

-- 3meHeHue ¢pyHKyuu
ALTER FUNCTION dbo.ExampleFunction ()
RETURNS INT
AS
BEGIN
RETURN 2;
END;

-- Yoanenue ¢pynkyuu
DROP FUNCTION dbo.ExampleFunction;
I[IpocmoTp uHpopmanuu 0 GQyHKIMIX

-- [TonyueHue onpedeneHusi pyHKyUU

SELECT definition

FROM sys.sql_modules

WHERE object_id = OBJECT_ID('dbo.Calculate Age");

-- ITpocmomp 3asucumocmetl

SELECT
OBJECT_NAME(referencing_id) AS ReferencingObject,
referenced_entity_name AS ReferencedObject

FROM sys.sql_expression_dependencies

WHERE referenced_entity_name = 'CalculateAge’;

-- Cnucok ecex yHkyutl
SELECT
name,
type_desc,
create_date,
modify_date
FROM sys.objects
WHERE type IN ('FN', 'IF', 'TF") -- Scalar, Inline Table, Table-valued

ORDER BY name;



OnrumMu3anusa MPOoU3BOUTETbHOCTH (DYHKI[UI

PekomeHaI[M1 10 MPOU3BO/JUTETHHOCTH

1. W36eraiiTe cKanspHBIX GYHKIHM B 3ampocax K 00/bIIMM TabsrijamM

O CkansipHble (DYHKIMU BBIMOTHSIOTCS [/1s1 K&XK0W CTPOKU

O PaccmotpuTe ucnosib3oBaHue BCTpOeHHbIX (pyHKiwmi uini JOIN
2. Ucnone3ynte cxemonpussasky (SCHEMABINDING)

CREATE FUNCTION dbo.FastFunction ()
RETURNS INT
WITH SCHEMABINDING
AS
BEGIN
RETURN 1;

END;

3. MUHHUMU3UPYWTE C/0KHBIE BBIUUCIEHUS B (DYHKLIUSIX;
4. Vcrnonb3yiiTe BCTpOeHHbIe TabMUHbIe (PYHKIIMHA BMECTO
MHOT00TepaTOPHBbIX;

IIpumep onTHMHU3ALH

MepsieHHo (ckansipHasi QyHKLIHs):

SELECT

OrderID,

dbo.CalculateOrderTotal(OrderID) AS Total
FROM Orders

WHERE OrderDate >='2023-01-01';
beictpo (JOIN c arperaruein):

SELECT

0.0OrderID,

SUM(od.Quantity * od.UnitPrice) AS Total
FROM Orders o
JOIN OrderDetails od ON 0.OrderID = od.OrderID



WHERE o0.OrderDate >= '2023-01-01"

GROUP BY o0.0OrderID;

KoHTpo/1bHBIE BOIIPOCHI

1.

ok w

B ueM oCHOBHbIe pa3uuus Mexx1y GyHKLIUASIMU U XPaHUMbIMU
rpoLeaypamu?

Kakue Turbl 1ob30BaTebCKUX (yHKIWNM CYIIeCTBYIOT U KOT/ja UX
WCI10/Ib30BaTh?

UTo Takoe leTepMUHUPOBaHHbIE U HeJleTePMUHUPOBAHHbIE (DYHKLIUK?
Kak co3zjaBaTh ¥ UCITO/Ib30BaTh TaO/IMUHbIE (YHKI[UHU?

Kakue orpannyeHus1 HaK/1aAbIBatOTCS Ha GyHKIMKM B pa3inuHbix CYB/I?
Kak onTvMU3MpoBaTh MPOM3BOAUTENBHOCTD M0J/Ib30BaTe/NbCKUX (DYHKIUN?
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PostgreSQL Documentation: CREATE FUNCTION;



