Mepapxua B SQL



Cnocobbl npeacTaBneHns
nepapxmyecknx gaHHbIX

* POAUTENN-NOTOMKMU
* TN hierarchyid
e XML



Poantenn-noToMKkin

CREATE TABLE Parent_Child (
Id INT PRIMARY KEY,
Par_id INT REFERENCES Parent_Child(ld),
Name Char(20),



Hantun kaxxgomy ero pykosoauTens

SELECT *
FROM Parent_Child C JOIN Parent_Child P
ON C. Par_id =P.Id



Kak HanTu Bcex NogYnHEHHbIX?



Ob06LEeHHbIE TADNMNYHbIE BblPpaXXEeHUS
(CTE)

* O600LLEHHBIE TABNMYHbIE BbIpaXXeHus (CTE) MOXHO
npeacTaBnUTb cebe Kak BPEMEHHbLIE Pe3ynbLTUPYoLLe Habopsl,
onpeaeneHHsle B 06nactu BbINOMHEHUSA €ANHUYHBIX MHCTPYKLU NI
SELECT, INSERT, UPDATE, DELETE nnwn CREATE VIEW.

* CTE He coxpaHsatoTcs B 6a3e AaHHbIX B BUAE OOBEKTOB, BPEMS UX
XXN3HW OrpaHNYeHOo NPoaoSmKUTENBHOCTBIO 3arpoca.

* CTE MOryT CcCblflaTbCd CaMU Ha cebs1, a Ha HUX OOUH N TOT Xe
3alpoC MOXET CCblJ1aTbCA HECKOJIbKO pas3.



CTtpykTypa CTE

WITH expression_name ( column_name [,...n])
AS
( CTE_query definition )

NHcTpyKumns ansa obpaweHus k OTB:
SELECT <column_list>
FROM expression_name;



CTE npegHa3Ha4YeHbl Angd:

« Co30aHnsA peKypCMBHBbIX 3arpocoB.

* [pynnmnpoBaHusi No ctonobuy, NPon3BOAHOIO OT CKaSIAPHOro
noa3anpoca BbIOOPKK

* MHOroKpaTHbIX CCbINTOK Ha Pe3yrbTUpYoL Yy Tabnuuy n3 ogHoun
N TOWU XK€ NHCTPYKUUN.



PekypcnBHOE BbINOMNHEHNE UMEET
cregyroLLyto CEMaHTUKY:

* pa3bneHmne CTE Ha 3aKpeneHHbIN U PEKYPCUBHbLIVN 3NIEMEHTDI;

* 3aMyCK 3aKpensieHHbIX 3lIEMEHTOB C Co34aHMeM NepBoro BbI30Ba
mnun 6a3oBoro pesynstupytoLero Habopa (T,);

* 3aMyCK PEKYPCUBHbIX 3NIEMEHTOB, rae T. — aTo Bxod, a T — 3T0
BbIXO[;

* MOBTOPEHME Liara 3 Ao TEX Mop, NOKa He BEPHETCSH NyCTOW
Habop;

* BO3BpPALLEHUE pe3yrbTUpyoLWero Habopa. Pe3ynstupyrowmn
Habop nony4YaeTcsi C NOMOLLI0 UHCTPYKLUMM UNION ALL OT T, A0
T.

N



CTtpykTypa CTE

WITH expression_name ( column_name [,...n])
AS
( CTE_query definition )

NHcTpyKumns ansa obpaweHus k OTB:
SELECT <column_list>
FROM expression_name;



Create Employees table

CREATE TABLE Employees
(
empid int NOT NULL
,mgrid int NULL
,empname varchar(25) NOT NULL
,salary money  NOT NULL
CONSTRAINT PK_Employees PRIMARY KEY(empid)



Employees table - insert values

INSERT INTO Employees VALUES(1, NULL, 'Nancy' , $10000.00);
INSERT INTO Employees VALUES(2, 1 , 'Andrew' , $5000.00);
INSERT INTO Employees VALUES(3, 1 , 'Janet' , $5000.00);
INSERT INTO Employees VALUES(4, 1 , 'Margaret', $5000.00);
INSERT INTO Employees VALUES(5, 2 , 'Steven' , $2500.00);
INSERT INTO Employees VALUES(6, 2 , 'Michael', $2500.00);
INSERT INTO Employees VALUES(7, 3 , 'Robert' , $2500.00);
INSERT INTO Employees VALUES(8, 3 , 'Laura' , $2500.00);
INSERT INTO Employees VALUES(9, 3 , 'Ann' , $2500.00);
INSERT INTO Employees VALUES(10, 4 , 'Ina' , $2500.00);
INSERT INTO Employees VALUES(11, 7 , 'David"' , $2000.00);
INSERT INTO Employees VALUES(12, 7 ,'Ron' , $2000.00);
INSERT INTO Employees VALUES(13, 7 , 'Dan' , $2000.00);
INSERT INTO Employees VALUES(14, 11 , 'James' , $1500.00);
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Bce nepeBo OT KOPHA

WITH treel (manager, employe, employe _name, emp_salary, emp_level)
AS
(SELECT mgrid, empid, empname, salary, 0 FROM Employees

WHERE mgrid IS NULL /* 3aKpensreHHbIN 3NeMeHT
UNION ALL

SELECT mgrid, empid, empname, salary, emp_level+1 FROM Employees
JOIN treel ON mgrid= employe /* PEKYPCUBHbIN NIEMEHT

)
SELECT * from treel

ORDER BY manager;



3agaHue 1 -
0obaBuTb B
BbIOOPKY

NMHA

MeHeakepa

W 00 ~ D O bW N —

ek & Tamd bk | ek
W N - O

W 00 ~ & O = W

11
12
13
14

manager employe employe _name

.

-----------------------------

Andrew
Janet
Margaret
Steven
Michael
Robert
Laura
Ann

Ina
David
Ron
Dan

James

emp_salary
5000.00
5000.00
5000.00
2500.00
2500.00
2500.00
2500.00
2500.00
2500.00
2000.00
2000.00
2000.00
1500.00

emp_level

W NN NN = e e e -0 0 O



e 3agaHue 2

Hanuncartb pyHKUMIO, BO3BpaLLaloLLyo Tabnuuy Bcex
NoAYNHEHHbIX COTPYOHWUKOB C NapamMeTpoMm Id MeHenxepa.

« 3agaHue 3

HanucaTtb oyHKUMI0, BO3BpaLLaoLL Yy CyMMY 3apnnaTbl BCex
NoA4YMHEHHbIX COTPYAHWKOB C NapaMeTpoMm Id meHeaxepa.



OyHKUKMA, BO3BpaLlatoLas Tabnuuy

CREATE FUNCTION dbo.fn_getsubtree(@empid AS INT)
RETURNS @TREE TABLE (
empid INT NOT NULL
,empname VARCHAR(25) NOT NULL
,mgrid INT NULL
Jvl INT NOT NULL
)
AS
BEGIN

INSERT INTO @TREE
SELECT * FROM Employees_Subtree;
RETURN
END



De Pa rtments deptid deptname  deptmgrid

1 i1  {HR 2
> 2 ................ e |7
3 3 Finance 8
4 4 R&D 9
5 5 Training 4
6 6 Gardening NULL



Create Departments table and insert values

CREATE TABLE Departments
(

deptid INT NOT NULL PRIMARY KEY

,deptname VARCHAR(25) NOT NULL

,deptmgrid INT NULL REFERENCES Employees
);
GO
INSERT INTO Departments VALUES(1, 'HR', 2);
INSERT INTO Departments VALUES(2, 'Marketing', 7);
INSERT INTO Departments VALUES(3, 'Finance', 8);
INSERT INTO Departments VALUES(4, 'R&D’, 9);
INSERT INTO Departments VALUES(5, 'Training', 4);
INSERT INTO Departments VALUES(6, 'Gardening', NULL);



Onepatop APPLY

* MO3BOSSIET BbI3biBaTb BO3BpaLlatoLLyto TabnnmyHoe 3HayeHne
dOYHKLUMIO ONS KaXX4oM CTPOKU, BO3BPpaLLlaeMON BHELLHUM
TabnnYHbLIM BblpaXXeHneMm 3anpoca.

SELECT TL*, Tr.*
FROM Table AS Tl
CROSS APPLY function(Tl.field1) AS Tr;



Tunbl onepaTtopa APPLY

* CROSS APPLY BO3BpalLaeT TONMbKO CTPOKM N3 BHELLHEW Tabnuubl,
KOTOpble CO3OaEeT pe3ynbTnpytoLwwmnn Habop 13 Bo3BpaLllatoLlero
TabrnnyHoe 3Ha4veHne yHKLUN.

* OUTER APPLY BO3BpaLLaeT 1 CTPOKK, KOTOopble opMUPYIOT
pes3ynbTUpYyoLWMn Habop, U CTPOKK, KOTOPbIE 3TOro He AenatorT,
CO 3HadeHusasMn NULL B ctonbuax, co3aaHHbIX BO3BpaLlaroLemn
TabnnyHoe 3HayeHne yHKUmen.



3agaHue 4.

BbiBECTM HA3BaHUSA OTAENOB N BCeX pabOTHUKOB 3TUX OTAENOB



hierarchyid




Ta 6”'/]”,8 hierarchyid empid empname salary

/ 1 Nancy 10000.00
Emp|0yeeS 1/ 2 Andrew 5000.00
C nonewm hierarchyid 3 Janet 500000
/3/ 4 Margaret 2000.00
1/1/ 5 Steven 2500.00
/2 6 Michael 2500.00
21/ 7 Robert 2500.00
[2/2/ 3 Laura 2500.00
/2/3/ S Ann 2500.00
/3/1/ 10 Ina 2500.00
2/1/1/ 11 David 2000.00
12/1/2/ 12 Ron 2000.00
12173/ 13 Dan 2000.00
211/1 14 James 1500.00



CREATE TABLE Emp_hierarchy

(
|d hierarchyid PRIMARY KEY
,empid int NOT NULL
,empname varchar(25) NOT NULL
,salary money  NOT NULL

);



[1pennoxeHmne OVER

» OnpenenseT cekuMoHnpoBaHue 1 ynopsigoveHne Habopa CTpok
00 NPpUMEHEHNA COOTBETCTBYOLLEN OKOHHOU oyHKLUMKN. TO eCcTb
npegnoXxeHne OVER onpenenaeT OKHO nnu onpegensembiin
nornb3oBaTerieM Habop CTPOK BHYTPU pe3yrnbTupytoLlero Habopa
3anpoca.

* OVER (
[ <PARTITION BY clause> ]
| <ORDER BY clause> ]



PaccmoTpum npumep

SELECT
id, dept, salary

from Employees

id dept salary
1 1 100
2 2 150
3 2 110
4 2 100
3 3 200



CymMmMa HapacTalLlmMm NTOroMm

SELECT
id, dept, salary
, SUM(salary) OVER (ORDER BY id) AS Running_Sum

from Employees

id dept salary Running_Sum
1 1 100 100
2 2 150 250
3 2 110 360
4 2 100 460
3 3 200 660



CymMma C rpynnmupoBKOn

SELECT
id, dept, salary
, SUM(salary) OVER (partition by dept) AS Dept_Sum
, AVG(salary) OVER (partition by dept) AS Dept_ AVG

from Employees

id dept salary Dept Su Dept AV
m G

1 1 100 100 100

2 2 150 360 120

3 2 110 360 120

4 2 100 360 120

5 3 200 200 200



CymMma C rpynnmupoBKOn

SELECT
id, dept, salary

, SUM(salary) OVER (partition by dept ORDER by id) AS
Dept_Sum

, AVG(salary) OVER (partition by dept) AS Dept_ AVG
from Employees

id dept salary Dept Run_Su Dept AVG
m

1 1 100 100 100

2 2 150 150 120

3 2 110 260 120

4 2 100 360 120

5 3 200 200 200



ROW NUMBER()

SELECT
S.*, ROW_NUMBER() OVER (ORDER BY empName) AS RowNum
FROM Employees S



Homep CTpoKK

SELECT
id, dept, salary
, ROW_NUMBER() OVER (ORDER BY id) AS RowNum

from Employees

id dept salary RowNum
1 1 100 1
2 2 150 2
3 2 110 3
4 2 100 4
5 3 200 5



ROW NUMBER() + PARTITION

SELECT

S.*, ROW_NUMBER() OVER (PARTITION BY S.mgrid
ORDER BY S.empName) AS LocalRowNum
FROM Employees S



Homep CTPOKU C rpynnMpoBKOU

SELECT

id, dept, salary

, ROW_NUMBER() OVER (PARTITION BY dept ORDER BY id) AS RowNum
from Employees

id dept salary RowNum
1 1 100 1
2 2 150 1
3 2 110 2
4 2 100 3
3) 3 200 1



RANK () / DENSE RANK ()

* Rank - BO3BpaLL.aeT paHr Ka)aoun CTPOKM B CEKLIUMA
pe3ynsTupytowero Habopa. PaHr CTpoku BeIYUCASETCA KaK
eduHuLa NNC KONMYeCTBO PaHroB, HAXOOALWMXCA OO0 3TOU
CTpOKWU.(1, 1, 1, 4)

* Dense_rank - BO3BpaLLaeT paHr CTPOK B CEKUMK
pe3ynsTupytolero Habopa 6e3 NPoMeXXyTKoB B
paHXnUpoBaHUW. PaHr CTPOKM paBeH KONMYECTBY pas3fnYHbIX
3Ha4YeHU PaHros, NPeALeCTBYOLMX CTPOKE, YBENTMMEHHOMY Ha
egnHuly. (1, 1, 2)



RANK ( ) OVER (ORDER by smth)

« PacnpenenseTt cTpokn ynopso4eHHOM CeKLMN B 3aJaHHOE
KONNYeCcTBO rpynm.

SELECT

S.*

, RANK ( ) OVER (ORDER by salary desc) AS Gr
FROM Employees S



NTILE ( N )

« PacnpenenseTt cTpokn ynopso4eHHOM CeKLMN B 3aJaHHOE
KONNYeCcTBO rpynm.

SELECT

S.*

, NTILE(3) OVER (ORDER BY S.salary) AS Gr
FROM Employees S



SELECT
S.*

, ROW NUMBER() OVER
(PARTITION BY S.mgrid ORDER BY S.empName) AS
LocalRowNum

, RANK() OVER (ORDER BY S.salary) AS Rank

_ COUNT(*) OVER
(PARTITION BY S.mgrid ) AS Amount

FROM Employees S



CTtpykTypa CTE

WITH expression_name ( column_name [,...n])
AS
( CTE_query definition )

NHcTpyKumns ansa obpaweHus k OTB:
SELECT <column_list>
FROM expression_name;



ROW NUMBER()
+ PARTITION
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empname
Nancy
Andrew
Janet
Margaret
Michael
Steven
Ann
Laura
Robert
Ina
Dan
David
Ron
James

salary
10000.00
2000.00
5000.00
2000.00
2500.00
2500.00
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LocalRowNum
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[lepeHOoC OaHHbIX
N3 Emloyees B Emp_hierarchy

WITH paths(path, EmployeelD)

AS (

-- This section provides the value for the root of the hierarchy
SELECT hierarchyid::GetRoot() AS OrgNode, empid

FROM Employees AS C

WHERE ...

UNION ALL
-- This section provides values for all nodes except the root
SELECT
CAST(p.path.ToString() + CAST(( ROW_NUMBER() OVER (PARTITION BY mgrid ORDER BY mgrid) ) AS varchar(30)) + '/' AS hierarchyid),
C.empid
FROM Employees AS C
JOIN paths AS p
ON ...



----------------------------------

select s.*
from Emp_hierarchy s
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Obxon aepeBa c NyTEM U YPOBHSIMU

select s.*, Id.ToString() AS Path,
|d.GetLevel() AS Level
from Emp_hierarchy s



empid empname
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ld.GetAncestor(n int)

Res Hierarchyid

/*HanTtun neten '/2/  */

select *

FROM Emp_hierarchy s

WHERE s.id.GetAncestor(1)='/2/'

/*HanTn BHYKOB '/2/" */

select *

FROM Emp_hierarchy s

WHERE s.id.GetAncestor(2)="'/2/"



parent.GetDescendant ( child1, child2 )

* Res Hierarchyid

 [1na reHepaunm KogoB AOYEPHMX Y3NOB NpeaHasHavyeH MeToq
GetDescendant. Y Hero ectb ABa napameTpa, onpeaensatoLmx,
MeXay Kakmmu AByM4A y3namu crneayeT NoMecTUTb HOBbLIU y3ern
(ntobon n3 napamMeTpoB MOXET ObITb paBeH null). Ecnn 31O

nepBbIN AOYEPHUN Y3€Er, TO 00a 3TUX NapamMeTpa AOKHbI ObITb
paBHbI null:

* SET @new_node = @node.GetDescendant(@max_child_node, null);



GetRoot

* hierarchyid::GetRoot ()

insert into Emp_hierarchy

(Id, empid, empname, salary)

values

(hierarchyid::GetRoot(), 1, ‘Anna-Maria’, 10000)



id.GetLevel

* Res smallint

« Bo3BpallaerT uernoe 4yncro, npeacrasnstoulee
rmyOuHy 3moao y3ra B JepeBe.



child. IsDescendantOf ( parent )

* Res true|false

» Bo3BpallaeT 3HavyeHue true, eCrin OObLEKT this SABNAETCS
NOTOMKOM 0b6bekTa parent.



node. GetReparentedValue ( oldRoot, newRoot )

e Bo3BpallaemMbint TUN AaHHbIX SQL Server: hierarchyid
*[lepeHOCUT BETKY OepeBa

UPDATE Employees
SET id = id.GetReparentedValue(@old node, @new_node)
WHERE employee hid.IsDescendantOf(@old node) = 1;



|ld.ToString()

* peobpasoBaHne n3 Tuna hierarchyid B CTPOKOBbIN TUIM

*Ox5AC0 /1/1/



Parse

* Mpeobpa3oBaHnE U3 CTPOKOBOro Tuna Tun B hierarchyid

* hierarchyid::Parse(@StringValue)
*/1/1/ Ox5ACO



Obxopn nopgaepena
Bbibopka BCeX NOTOMKOB

DECLARE @parent_hid HIERARCHYID;

SELECT @parent_hid =id
FROM Emp_hierarchy
WHERE empname = ‘Laura’

select s.*, Id.ToString() AS [Path],
|d.GetLevel() AS [Level]

FROM Emp_hierarchy s

WHERE Id.IsDescendantOf(@parent_hid) = 1;



Obxopn gepeBa
C CYMMOW 3apnnaTtbl NO BCEUN BETKE

select s.*, Id.ToString() AS [Path],

|d.GetLevel() AS [Level], (select sum(salary) from Emp_hierarchy
where |d.IsDescendantOf(S.id)=1) as Total

from Emp_hierarchy s



* [106aBNTbL ANs Robert HOBOro NOAYMHEHHOrO Boris Mexay Ron u
Dan

 [106aBUTL eMy ABYX MOOLIX NOAYNHEHHbIX
* OTNpaBUTb Margaret B nog4ynHeHme Janet



DECLARE
@reparented_node AS HIERARCHYID, -- Kog y3na, KOTopbl Mbl XOTUM Nepenog4yMHUTL CO BCEMU ero NoToOMKamm
@new_parent_node AS HIERARCHYID, -- Kog y3na HoBoro pogutens
@max_child_node AS HIERARCHYID, -- Kog y3na MakcMmarnbHOro noTomMKa HOBOIo poauTens

@new_child_node AS HIERARCHYID; -- Kog y3na anst HOBOro noTomka HOBOro poautens

-- [Nony4aem koA y3na, KOTopbIA XOTUM NepenogyvHUTL CO BCEMU €ro MOTOMKaMu
SELECT @reparented_node = id

FROM Emp_hierarchy

WHERE empid = 3; -- employee_id Janet

-- [Nony4aem koA y3na HoOBOro poguTens

SELECT @new_parent_node = id

FROM Emp_hierarchy

WHERE empid = 4; -- employee_id Margaret

-- [Nony4aem koA y3na MakcmarnsHOro noToMka HoOBOro poauTensi

SELECT @max_child_node = MAX(id)

FROM Emp_hierarchy

WHERE id.GetAncestor(1) = @new_parent_node;

-- MNony4aem koA y3ana Anst HoOBOro NOTOMKa HOBOMO poanUTENs

SET @new_child_node = @new_parent_node.GetDescendant(@max_child_node, null);
-- [NepenogynHsaeM Hy>HbI HaM y3en BMecTe CO BCEMU ero MOTOMKaMu

UPDATE Emp_hierarchy

SET id = id.GetReparentedValue(@reparented_node, @new_child_node)

WHERE id.IsDescendantOf(@reparented_node) = 1;



