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Speaker Statistics AILI2|2

L} Speaker Statistics ALtz 2= Crefst g2t s HE =2 R Al¢ish= o ARZE L tht2 AFE 3l2loll= o]
E{H0] 2, T S AIAR ZE|2h= M| 71K E20| Zet|QELICH T1HO LEXITL 5[0|0fA] LR 2RI M|M0f| CHsh
1-98 S STIUSUICH CHS SpeakerStats H|0[S01| 11 Z2nt7t 29 3 ME=|0f ASLICH
USE tempdb -- or your own test database
CREATE TABLE SpeakerStats
(
speaker VARCHAR(10) NOT NULL PRIMARY KEY,
track VARCHAR(10) NOT NULL,
score INT NOT NULL,
pctfiledevals INT NOT NULL,
numsessions  INT NOT NULL
)
SET NOCOUNT ON
INSERT INTO SpeakerStats VALUES( ‘Dan’,  ‘Sys’, 3, 22, 4)
INSERT INTO SpeakerStats VALUES(‘Ron’,  Dev , 9, 30, 3)
INSERT INTO SpeakerStats VALUES( ‘Kathy' , ‘Sys’, 8, 27, 2)
INSERT INTO SpeakerStats VALUES( ‘Suzanne’ , ‘DB, 9, 30, 3)
INSERT INTO SpeakerStats VALUES( Joe',  Dev , 6, 20, 2)
INSERT INTO SpeakerStats VALUES( ‘Robert , ‘Dev , 6, 28, 2)
INSERT INTO SpeakerStats VALUES(‘Mike', ‘DB’ 8, 20, 3)
INSERT INTO SpeakerStats VALUES( ‘Michele’, ‘Sys’, 8, 31, 4)
INSERT INTO SpeakerStats VALUES( ‘Jessica’ , Dev , 9, 19, 1)
INSERT INTO SpeakerStats VALUES( Brian’, ‘Sys', 7, 22, 3)
INSERT INTO SpeakerStats VALUES( ‘Kevin', DB’ , 7, 25, 4)
2t XL Ej0[E2] Bt ol HEXC| 0|5, B3, Wt Ha, M FAXIS| £E5 7|E 22 WIS 7| 2let ML HIE,
LEXMSE M 74 ZAEUCE o] ME0M= ME2R =2 &8 0|8st0] 788 WEE M4sty| 2o YEXIR
S/ o[BS E4{sh= o] Chol M Eh|Ct
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{function_name)( ) OVER(
[PARTITION BY {partition_by._list)]
ORDER BY <(order_by_list)
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Of gt~ SELECT & t== ORDER BY Eit 22 29| F 71X Hof2t X 5= ASH . ths Mol = THE g=oll
Chal RpMls] AR

ROW_NUMBER
ROW_NUMBER &5 AtEsHH 2|9 Zut dol| At " 42 M = USHCE dIE S0 WEIXk=e| "ol a2t
Z1} sof| 182E] =X Z+2 K| A5}10] speaker, track 2! 2= 2HEX}O| soore% HtskSt A} SHCHD JFNSH 2AICEH CH2 F2ls
ROW_NUMBER &t4=0{| OVER(ORDER BY score DESC)ZE X| M|

SELECT ROW_NUMBER( ) OVER(ORDER BY score DESC) AS rownum,

speaker, track, score
FROM SpeakerStats
ORDER BY score DESC

rownum speaker track score

1 Jessica Dev 9

2 Ron Dev 9

3 Suzanne DB 9

4 Kathy Sys 8

5 Michele Sys 8

6 Mike DB 8

7 Kevin DB 7

8 Brian Sys 7

9 Joe Dev 6

10 Robert Dev 6

11 Dan Sys 3
Z| 0 ME St EEXe| g He = 180|H 2K M4E 2S6H2EXe| g He = 118 elu|ct, ROW_NUMBER: 4t
QT FH| M2t MZ CHE ol 1Ret 9 HSE Madeii|ct OVER( ) M Lol X|@El ORDER BY =£0| 1175HX|
US4 Z2UE S T 922 RYSAIL. F, F2(of CHEE SHIE Z1P0t F 7HX] o4& EXHRCH 2|2 CHEA
SEBIH CI2 AT PS5 UKLICH OIS S0, 912] ZR0/= HAPL, Z, 70|2H= 3Ol C2 LERS0| SUsH
Z| 11 M4(9)E = SFSLICE SQL Server= CHE LHEXIO|A| CIE & HSE X|Msl{ol o222 MA|Z} &, F=EofA 22 X[
E 21,2, 32 Yo =ME UHEXSOA XIF=[ACH D Mzishol BHHCH 24 1, 2, 30| 2, =T MAZtoA| 242 X[ E=[0{=
SHIE 2ot L2 AUt
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21| SisH 74 =2 potfiledevals 242 ALSHIA} BICHT TR sl SAICH OFSIE SR} QOB 912 Jtel7] 2IsH 74
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My
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E
speaker 0|22 AIE35IAA|2. ORDER BY SZ&-score, pctfiledevals, numsessions %! speaker-0| 117517 | &

Yol USH

SELECT ROW_NUMBER( ) OVER(ORDER BY score DESC, pctfiledevals DESC,
numsessions DESC, speaker) AS rownum,
speaker, track, score, pctfiledevals, numsessions
FROM SpeakerStats
ORDER BY score DESC, pctfiledevals DESC, numsessions DESC, speaker

21t MEk2 ChEa 2840

rownum speaker track score pctfilledevals numMsessions
1 Ron Dev 9 30 3
2 Suzanne DB 9 30 3
3 Jessica Dev 9 19 1
4 Michele Sys 8 31 4
5 Kathy Sys 8 27 2
6 Mike DB 8 20 3
7 Kevin DB 7 25 4
8 Brian Sys 7 22 3
9 Robert Dev 6 28 2
10 Joe Dev 6 20 2
11 Dan Sys 3 22 4

£ 31 wioh A7HsHo} BILICT, T2 20 FIX/3t R A0| ZMof T2 ATHS ARZSIILE IOIELS B B AZHB CHS N{Bf3t
o

SQL Server 2005 Transact-SQL 7|5 7HM | 5



Microsoft

SQL Server 2005

2 Of2 P20| B 2lL|Ct SOL Servero] OfF HEOA] ARRE 2/t 7|t EEE%

Z30| Anft ofF L H|ZEXQIX| OsSt7| 2{s O A2t SE s
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SELECT
(SELECT COUNT(*)
FROM SpeakerStats AS S2
WHERE S2 score ) S1 score
OR (S2_score = S1 score
AND S2 pctfiledevals ) S1 pctfiledevals)
OR (82 score = S1_score
AND S2 pcffiledevals = S1 pctfiledevals
AND S2 numsessions ) S1.numsessions)
OR (S2_score = S1 score
AND S2 pcffiledevals = S1 pctfiledevals
AND S2 numsessions = S1 numsessions
AND S2 speaker ( S1.speaker)) + 1 AS rownum,
speaker, track, score, pctfiledevals, numsessions
FROM SpeakerStats AS S1

ORDER BY score DESC, pcffiledevals DESC, numsessions DESC, speaker
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— SQL Server 2005 query
SELECT SalesOrderID,

ROW_NUMBER( ) OVER(ORDER BY SalesOrderID) AS rownum
FROM Sales SalesOrderHeader
— SQL Server 2000 query
SELECT SalesOrderID,

(SELECT COUNT(*)

FROM Sales SalesOrderHeader AS S2

WHERE S2 SalesOrderID (= S1 SalesOrderID) AS rownum
FROM Sales SalesOrderHeader AS S1

L|C} A|C}7} SpeakerStats E|0|2
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HEN|A 0] HIAEZE AlgigH |CHCompag Presario X1020U, CPU: Centrino 1.4 GH, RAM: 1GB, 22 HD). SQL Server
2005 —=T1.|E|‘— CH1E 2| 22 2| AX|2ESQL Server 2000 H2|= 2F 1282 BHoj| 2tZ=| S0 O

2= Fzle| ZoHE wo|&sh= A UCt & 4~ 71&2| Ho[X| 37|2t H0|X| S
Elol{of ST, olE S0, & H|0|X|2| 2VIE & SHE 715t LHRIR = Fa,
A S i HO[X|2| M Bretstu} St JhMe ERELICt CHS HEl= ofd o
HSE Al MEt 2 & HW) fjo]X[of| S3k= @ ¥ 4 ~ 62| #Oks EE{ZIgHCE

SE 0|Sst= 7Ha utrol &g A
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SELECT *
FROM (SELECT ROW_NUMBER( ) OVER(ORDER BY score DESC, speaker) AS rownum,
speaker, track, score
FROM SpeakerStats) AS D
WHERE rownum BETWEEN 4 AND 6
ORDER BY score DESC, speaker

£ R
rownum speaker track score

4 Kathy Sys 8

5 Michele Sys 8

6 Mike DB 8

HICH ekl Z010jA, @pagenum 40| H{o|X| #59} @pagesize 42| Ho[x| F7|E Zeksiol LIS Fals elshs

@
H|0|X|of| £5h= WS ket

DECLARE @pagenum AS INT, @pagesize AS INT
SET @pagenum = 2
SET @pagesize = 3
SELECT *
FROM (SELECT ROW_NUMBER( ) OVER(ORDER BY score DESC, speaker) AS rownum,
speaker, track, score
FROM SpeakerStats) AS D
WHERE rownum BETWEEN (@pagenum-1)*@pagesize+1 AND @pagenum*@pagesize
ORDER BY score DESC, speaker

?lot 22 W2 S & Ho|x[2] Hoi2t 20| S S 2ES HASHE o HEech de L Azl 24 2 E2
S S A|AstY| 2lsl BlOS TA| AZHE lsliof 5| 2ol o] Y2 ALEAPY ofe] REE Y 74001|E Hgtst
X| U ARSALCHE HI0IXIE HEH oz QFE 4 JIotH 2t 2% Ho[E S 250 A HIO|SS ALz
s SSH|IRet ZE T2 H0IE H2Z A2 OE, & HoE Zeiet 23 e detot
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SELECT ROW_NUMBER( ) OVER(ORDER BY score DESC, speaker) AS rownum, *
INTO #SpeakerStatsRN

FROM SpeakerStats

CREATE UNIQUE CLUSTERED INDEX idx_uc_rownum ON #SpeakerStatsRN(rownum)

T2 ChE 2 - E Hlofx|of thsl ofS 2I1E AEi ot

SELECT rownum, speaker, track, score

FROM #SpeakerStatsRN

WHERE rownum BETWEEN (@pagenum-1)*@pagesize+1 AND @pagenum*@pagesize
ORDER BY score DESC, speaker

stz m|ofX|off Sk Aot AZHELCE

—

% El0|= 2ol| Chall stte| DAEL= AlM== SAat =M o= 3l T oM JHEX o2 A ME =
= 7| 2[5 PARTITION BY 2 AlSsl1 =% 240| HHEHM o= A = =
HAIL, olE S0{ CHS F2l= score DESC, speaker M ofl et JHEM o= 2t B2l L & Ho S X|FEH(CE,

SELECT track,
ROW_NUMBER( ) OVER(
PARTITION BY track
ORDER BY score DESC, speaker) AS pos,
speaker, score
FROM SpeakerStats
ORDER BY track, score DESC, speaker

8 | Microsoft



track pos speaker score
DB 1 Suzanne 9
DB 2 Mike 8
DB 3 Kevin 7
Dev 1 Jessica 9
Dev 2 Ron 9
Dev 3 Joe 6
Dev 4 Robert 6
1 Kathy Sys 8
2 Michele Sys 8
Sys 3 Brian 7
Sys 4 Dan 3

PARTITION BY Z0i| track €& X|Y51H S&iet E2{o| 2} o 50| Choh & 7} THEH o= Al AE LT,

RANK, DENSE_RANK

RANK 2! DENSE_RANK gt= X|MEl Mo meiMENMoZ & JTZ2(mE|M) LHOAM) =2 22
ROW_NUMBER g.+¢9+ oS SAFSHLCH T2/t ROW_NUMBERS} 2tz| RANK 2! DENSE RANKE= X2
i

717 dlof| SLUsH =2I1E AIAEL CH RANK?F DENSE_RANK= ORDER BY Z2£0| 1175tX| 22 [

of”r”g

28 US 7K 2o EE TS AIH5IL AR @2 20l FEEH-ICH RANKSE DENSE_RANKS| =75 FXPOI’S% gol
= 7t T2 LY2 oS Sdlf 2telsks ARUC tE F2l= score DESC A0 M2 02 LEX}of theh Row

Number, Rank 2! Dense Rank Z+2 | AFSHL|C}.

ok 0H1 mio

SELECT speaker, track, score,
ROW_NUMBER( ) OVER(ORDER BY score DESC) AS rownum,
RANK( ) OVER(ORDER BY score DESC) AS rmk,
DENSE_RANK( ) OVER(ORDER BY score DESC) AS drnk

FROM SpeakerStats

ORDER BY score DESC

SQL Server 2005 Transact-SQL 7|5 7iM | 9
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speaker track score rownum mk drnk
Jessica Dev 9 1 1 1
Ron Dev 9 2 1 1
Suzanne DB 9 3 1 1
Kathy Sys 8 4 4 2
Michele Sys 8 5 4 2
Mike DB 8 6 4 2
Kevin DB 7 7 7 3
Brian Sys 7 8 7 3
Joe Dev 6 9 9 4
Robert Dev 6 10 9 4
Dan Sys 3 1 11 5

M HEIUTO|, score E2 NRSIA| 47| HhZ0fl CHE LEADL SLE HE 7H 5 UFHICH & Hos HERlee
2 HE LIEIHR|Z S2e WS TIT HEXS0| 05| M2 OHE € HSE ZEUIC JBiL, S e 71N 2
XE0| 2F S Rank & Dense Rank 242 2= Zntol| F=5HUAIL. 5, ROW_NUMBERE ORDER BY 50| 175}
X| 42 F2 ZHE ol F 5 Qs B, RANK 3 DENSE_RANKC| Zah= gt Z2H=(0f AEHC Rank I Dense Rank
pe

Ko™ 2 Rank= H7t of =2 & HS+13 2J0|Sh= 2 Dense Ranki= O &2 H+0| #5+13 2o|3iths 2L
X|27Hx| 2 Lh2 2 Sal ROW_NUMBER, RANK % DENSE_RANKE ORDER BY 220| 175 A< Mats| S8 gt

NTILE

NTILES 0|S5101 RIZEl wxAfol wlet Halol 2 # XINE 4ol 1Bo= Ha|g 4 UALIch X ¥ & 120 1,5
wia 3 I20] 2, 0f21 Alo= 242to| 8 I M2 CIZ ¥S7} AIFELC) 3 =
J5E X|&™sta OVER M2 ORDER BY ZHof QA= MHs X|™shCt 1

== ol A= O] 7= total_num_rows /
num_groups 22 A AFEILICH n7je] #o| e A X2 n7le] 1E0| F7t #S &Lt maty 2E 152 #o| 457t
SLSA| b5 = AX|2 D Afol= 7|46 of & o QI OIS S04, TS FEl= WA=l Hof et M2

ol
=
CHE LA dofl 37H2| &5 Ho S RIFEHHCE
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SELECT speaker, track, score,
ROW_NUMBER(
NTILE(3) OVER(ORDER BY score DESC) AS tile

FROM SpeakerStats

ORDER BY score DESC

21 Mek2 ChEa 254

) OVER(ORDER BY score DESC) AS rownum,

AS§e)
speaker track score rownum tile

Jessica Dev 9 1 1

Ron Dev 9 2 1

Suzanne DB 9 3 1

Kathy Sys 8 4 1

Michele Sys 8 5 2

Mike DB 8 6 2

Kevin DB 7 7 2

Brian Sys 7 8 2

Joe Dev 6 9 3

Robert Dev 6 10 3

Dan Sys 3 11 3
SpeakerStats H|O[S0= 11H | &hEXPI} UELICH 112 322 LM OF 37|71 30| =1 27} HELICH &, MS 27H2]

JZ0l 71 Ho| st Foix| (2 2FS o
HoEY H2) 10[ 1 ~ 480i| XY= OF

W21 42070 E) M R OF2 37t o)
S 27} 5 ~ 80| X ¥=0 OF

ASLICHIE L 8 37K), 28
5 30| 9 ~ 113H0)| X|AEIL|Ct o] MEE

o|Zslf 2t EAoiCt g=0| ._60}71| HREE S| AETME WS = ASHCH oMM K BiIx| Bl 2|20 HE 2S5et
LIS HERLHD F B ElE S HE 2SE LEXE HENN A Hi ChAlE 2K HE 2lSe YEXE HEt
"L OF Mool cigh 48Xo|0d 2jo| U= thets MEst| fIsh CASE A2 AISE = USHICH

SELECT speaker, track, score,
CASE NTILE(®) OVER(ORDER BY score DESC)
WHEN 1 THEN ‘High’
WHEN 2 THEN ‘Medium’
WHEN 3 THEN ‘Low
END AS scorecategory
FROM SpeakerStats
ORDER BY track, speaker

SQL Server 2005 Transact-SQL 7|5 744 |11
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21 Fek2 oh3a 25t
speaker track score scorecategory
Kevin DB 7 Medium
Mike DB 8 Medium
Suzanne DB 9 High
Jessica Dev 9 High
Joe Dev 6 Low
Robert Dev 6 Low
Ron Dev 9 High
Brian Sys 7 Medium
Dan Sys 3 Low
Kathy Sys 8 High
Michele Sys 8 Medium

M #He2| ¥ CTE(Common Table Expression)

£ M7 CTE A2 M2 Alets dn 1 82| A of tish 7|& T ¢AlS = Hsalet si22o=A CTE

CTE{(Common Table Expressions)

CTE(Common Table Expression}= 2] 720l 84758 4 9ii= Al BE| ot alel-Ick. 2Elet &4 w20l CTES
HIQITA EAIO| ot 0h b THY Bl01Z0] SHEl MK O M2tE S ALICH T Blo|2 T BE AZsk= 2
SAIEHYAlOR Ff2lo| FROM T20IA CTES AZgiL|Ct f st CTES FolsiH %amw of2f Aol X2 & UL
LIk, CTES| RoloflAf, S eixlolM MolEl WSS AZe & &Lt 72 + SH= 2T RARRH AR INSERT,
UPDATE, DELETE % CREATE VIEW 20| CTEE AEE =& UELICt J12{L} CTES| FIA St 2242 HIEZ CTEV} O[S0

CHSH &2 Eesi s KAHE 7|50l JAELICE 2 Ao CTEE XS0ll= _EEP HASR Lo xi7 Aoz
AMHEL|CH 2 YMoM= CTES E&Hst SELECT F2|of| chsl CEL Ct,

ORX| El0I= 2 ZXE 2| ZotE B=510 AX|2H H|O[E{H| 0| 20iA ST 7 E Myst AR S T E0|S
AFSELICE 2 mh H|o|S0ll= CTERF == sHAIF 0| EAigt|ct. Z2lollA Tt H|o|SS & ¥ Folstod 0131 £
AEE 5 gIEU T thel Set F2IE 0ISsh 02 42| upd E|o|=S F2lsof S|t SHA|2F CTES & 1 H2fst ChF,
HIO[E{H[O| 201 A HvafobA] 2411 F2|0l|A o2 X2 ALSE = AGHICE
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CTES| K| OHIZ RIAl57|0fl 24, CTES| 7|2 122 Thad B0l X (7ot u|msh SASLIC S &, T Blof2 o
CTE L 2| kaiel gajeiuc,

=
o

CREATE VIEW (view_name) ({column_aliases))
AS

{view_query)

GO

SELECT *

FROM (view_name)

oM EolE
SELECT *
FROM ((derived_table_query)) AS (derived_table_alias) ({column_aliases))

CTE

WITH (cte_alias) ({column_aliases})
AS

(

({cte_query)

)
SELECT *

FROM {(cte_alias)

7|9= WITH CHS0l| 2= Z2t Zof| thgt 23 28 S5(EM)S CTEo|| MSsta, CTES| 225 HysiH 2F FH2|olM

OE Hz=ghCt,

CTEO|| ChEH WITH Zo| uix|2| 2 8% £0| ofd &2 11 2ol MO|ZE()S ‘2o MAsh= 2ot THZsHok S

CHE AtEatel 2oy S EX[SH| 2lsh MOIZES ASELCHol: Eol= 3
S

H
Xl A2 ofH Rt YA o= AlSSlE 20| T5UH T

A oM 2 A AdventureWorks |0 [E{#| 0| 22| HumanResources Employee 2! Purchasing PurchaseOrderHeader E{|0|&:
s EYA|IR, 2 A2 ManagerlD Fof| X|™El 4EI7<}0+I7+I EBHICH Employee E|0[22] 2t X212
PurchaseOrderHeader E{|0|20]| 28 2 S 71X US = Q&L|C} 2 2] Rigled =2 4~akn}
S ol ZHE|Xpol| CHE °A}%F M - EEHOFEHZE 74Esl SAICH O oMl= 7, A |

=3-13
AtEsto] ERM S Teise WS 20f st UASH

ﬂ
oM T

722 320

|2 H CTEE

o
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View

CREATE VIEW VEmpOrders(EmployeelD, NumQOrders, MaxDate)
AS
SELECT EmployeelD, COUNT(*), MAX(OrderDate)
FROM Purchasing.PurchaseOrderHeader
GROUP BY EmployeelD
GO
SELECT E EmployeelD, OE NumQOrders, OE MaxDate,
E.ManagerlD, OM NumOrders, OM MaxDate
FROM HumanResources Employee AS E
JOIN VEmpOrders AS OE
ON E EmployeelD = OE EmployeelD
LEFT OUTER JOIN VEmpQOrders AS OM
ON E ManagerlD = OM EmployeelD

ot Elol=

SELECT E EmployeelD, OE NumOrders, OE MaxDate,
E ManagerlD, OM NumOQrders, OM MaxDate
FROM HumanResources Employee AS E

JOIN (SELECT EmployeelD, COUNT(*), MAX(OrderDate)
FROM Purchasing.PurchaseOrderHeader
GROUP BY EmployeelD) AS OE(EmployeelD, NumOrders, MaxDate)
ON E EmployeelD = OE EmployeelD
LEFT OUTER JOIN
SELECT EmployeelD, COUNT(*), MAX(OrderDate)
FROM Purchasing PurchaseOrderHeader
GROUP BY EmployeelD) AS OM(EmployeelD, NumOrders, MaxDate)
ON E ManagerlD = OM EmployeelD

CTE

WITH EmpOrdersCTE(EmployeelD, NumOrders, MaxDate)
AS
(

SELECT EmployeelD, COUNT(*), MAX(OrderDate)

FROM Purchasing.PurchaseOrderHeader

GROUP BY EmployeelD

)
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SELECT E EmployeelD, OE NumOrders, OE MaxDate,
E ManagerlD, OM NumOQrders, OM MaxDate
FROM HumanResources Employee AS E
JOIN EmpQrdersCTE AS OE
ON E EmployeelD = OE EmployeelD
LEFT OUTER JOIN EmpQrdersCTE AS OM
ON E ManagerlD = OM EmployeelD

= 0oL 4glo] CTE Ho| L350l 2F H2|7t Letof fch CHE BHE th32| six|ofM % CTES A=E = Ql&

=g
SEHWITH Hof| 22+ o|Fof| Mozl CTEES &Zsh= of2d i CTEES Folgt o= QIELHICt S0HE AkSsl CTEE =84t
OlE S0, 2 F= T =|2d) ZChgE R X0 A btohk= A2E M2 FAICE

WITH

EmpOrdersCTE(EmployeelD, Cnt)

AS

(
SELECT EmployeelD, COUNT(*)

FROM Purchasing.PurchaseOrderHeader

GROUP BY EmployeelD

),

MinMaxCTE(MN, MX; Diff)

AS

(
SELECT MIN(Cnt), MAX(Cnt), MAX(Cnt)-MIN(Cnt)
FROM EmpOrdersCTE

)
SELECT * FROM MinMaxCTE

MN MX Diff

160 400 240
EmpOrdersCTENA] Zt ZIRIE0| =2 J|4E A AT MinMaxCTEM|A|, EmpOrdersCTES &tZT5l0{ T2 20| XA
ok, Z[CHEE 2 XHO|E Attt
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=
(=8
CTE WjojA] HEZ 2] Fo] Z2Jst CTEERF &X6l == Fjehe x| @2 O|Fo] §ojst B= CTEE &% & + YLt &8
EX7} 518HA] Yethe @2 RHINAIR. &, CTE= 0|80 & CTESH 1 AHHIE AXE = YX|EHE B4 T

=9 M7 AE] &F) o]0 FoE CTE= &xg == J5H T 94l £0] 598t WITH 9] CTE C1, C2, C35 H9lohk=

&2 Co= Cl3) C28 &xg = A C3= &xe = J&UT
I CHE oMo M CHS 2= &gt iIEHZ LALO[Of] U= = 2| 4 H2|of| £3h= XL 5 Althshs s|AEOUS
AMBCE, H Lo STSHH| 2oICHH Z0| 25HA| sliA{sH2 12 OAX| ORYAI2, O] o2 SX2 S&IEH WITH Z LHojlM
27} 09| CTES BZE 4 3= 0121 42l CTE Mot Aleisiy| 2lsh AR AlLf2I 25 Akgste Zeluict

WITH

EmpOrdersCTE(EmployeelD, Cnt)

AS

(
SELECT EmployeelD, COUNT(*)

FROM Purchasing.PurchaseOrderHeader
GROUP BY EmployeelD
),

MinMaxCTE(MN, MX; Diff)
AS
(
SELECT MIN(Cnt), MAX(Cnt), MAX(Cnt)-MIN(Cnt)
FROM EmpOrdersCTE
),
NumsCTE(Num)
AS
(
SELECT 1 AS Num
UNION ALL SELECT 2
UNION ALL SELECT 3
UNION ALL SELECT 4
),
StepsCTE(Step, Fromval, Toval)
AS
(
SELECT
Num,
CAST(MN + ROUND((Num-1)*(Diff+1)/4 ), 0) AS INT),
CAST(MN + ROUND(Num)*((Diff+1)/4.), 0) - 1 AS INT)
FROM MinMaxCTE CROSS JOIN NumsCTE

)
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HistogramCTE(Step, Fromval, Toval, Samples)
AS
(
SELECT S Step, S Fromval, S Toval, COUNT(EmployeelD)
FROM StepsCTE AS S
LEFT OUTER JOIN EmpQrdersCTE AS OE
ON OE.Cnt BETWEEN S Fromval AND S Toval
GROUP BY S Step, S.Fromval, S Toval

)
SELECT * FROM HistogramCTE

2ot g2 oS Z2suct
Step Fromval Toval Samples
1 160 219 2
2 220 280 0
3 281 340 0
4 341 400 10

= tixf CTE(MinMaxCTE)= & B8l CTEEMPOrdersCTE)E ZtR51K[2H A| B3l CTE(NumsCTE)= 0= Ak 2HESHK| &S
L|C} 4| e4xf CTE(StepsCTE)= S R} A Bimff CTES &tZs1H, CHA Bl CTE(HistogramCTE)= A B2t 1| g4my CTE

2 FEBILIC,

X+ #2/(Recursive Queris)

HI H | CTE= ALERIQ| 28 '53—1 AL J2ut HIRTF| CTEE AKSshs 2t 2E 222 20z uiM H|o|S1}
CIE Transact-SQL =2 AKEsto] SYsH ZuE Y2 + U= O H2 FEE &é@ T ALY o] A= M

CTES&F CHELICE o] *—*!AJOHH" X 2ol o|o|E sty Ao 2

TEIsl FU

"‘ o
0
0

U

=
Ol¥
=)
o]
@]
=
o
o
<

aterials) A|LI2| 2E M2

Semantics

CTEZ} 11 AANIE FZShe 22 MFZo[2t ZHFS|Ct X7 CTE= &2 2742| R2| SR (s AR, M7 F2| oo
M)OIM MAMEILICE 5t HE2 H|Rf7 Fz| 220|HA AM(Anchor Memben22AM EZE|0Y CI1E 222 7| Fz| £20|
M A RM(Recursive Memben S Z A ZZEIL|CEH 2 2|= UNION ALL 91Atxtol| ofsh 22| EIL|Cf, CFS oilAl= A7 CTES]
CreslEl LRl HAIS HolgU

— 2L o=
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WITH RecursiveCTE({column_list))
AS
(
— Anchor Member:
-- SELECT query that does not refer to RecursiveCTE
SELECT ..
FROM (some_table(s))

UNION ALL
— Recursive Member
— SELECT query that refers to RecursiveCTE
SELECT ...
FROM (some_table(s))
JOIN RecursiveCTE

)
- QOuter Query

SELECT .
FROM RecursiveCTE

=2|X ez 17| CTES Feisle €125

o

ChEat 20| Zhag == AL

1. AM (Anchor Member)o| M 5}EIL|C} Set RO (R2 Z1E 2|0|)7} MAMEIL|CE
2. RM (Recursive Member)0| 2tM31=|8 RecursiveCTES &S I Set Ri (i = EHA| H13)E Ql2doF JIH 3L |Ct. Set Ri +
10| MMELCY,
AHE HHES A B S S04,

3.4 Z/gto| BEstEl WX Bl 29| =27} R o2 AlSE|L|CHol
4, 9|5 #2|7} Alh=|0d RecursiveCTES &8 1j D o[ 574|_°_| x| (UNION ALL) 2318 75 ELIc)

CTE L{of| 374 o|Ate] memberE 7}& = UX|2F RM (Recursive Member)zt CHE member (RH7| EE= H|XHZ|) Alo|ofl=
UNION ALL 4XIEH S ZEIL|CEH UNIONZE Z+2 CHE 94 AKE= HIRiF member ALO|OH[TH S{SEILICH AN BiskE K|

Sh= A7F UNION 3! UNION ALL 9i4txtet 2|, xi7| CTE= S2eh HI0[H &4l Zo| Y MUE S D= member| Fo| A
g5t

R[5l of EH{Ct.

i CTER M Aol X7 FE Atololl= FAFHO| UELICH(SQAL Serverol|2t siF=l= A2 OFE). A7 FE2 N oZ
FEIo 2x &, M7 B AL 2 FEO M7 S&E S VK| FL 242 FHEULCH X7 CTES| AM (Anchor
Member2 HM&i&{ol X7 RElofA REIo| | =0 si2=|0{, RM(Recursive Memben)2 ZE10| Kij7| S&0]| siZt=lL|Ct
oL
=

M7 FEOIM LEH o= HAHR! (Of: IF 2oi| 2faH) S= AARE Ri7 CTEOIM= LAIMRULITE, O ==0iA BhetE ol
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RS Z? M7 =E0| STHELICE CHE MltoiME HER 3 TS 22 2tZoiA Zi7 CTES| A ofiH|2t =5 2o etct.

S AlLt2|20lE 2@ =X EIHAISE

=l
H 4190 Q= 0AIEE AdventureWorksol] Y= HumanResources.Employee8} CFE 2R E 7}Hr] EmployeesEl= EJO]E
2 ARZ8IL] L. AdventureWorks?} ORL 2} AFF] B2 E HJOJEH|O]~ E= tempdboflA] ZEE &g5l{O}F lL]C}.

USE tempdb -- or your own test database
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),

CONSTRAINT FK_Employees_mgrid_empid

FOREIGN KEY(mgrid)
REFERENCES Employees(empid)

)
CREATE INDEX idx_nci_mgrid ON Employees(mgrid)
SET NOCOUNT ON
INSERT INTO Employees VALUES(1 , NULL, Nancy , $10000.00)
INSERT INTO Orders VALUES(2, FRIDA", 1")
INSERT INTO Employees VALUES(3 , 1 , ‘Janet , $5000.00)
INSERT INTO Employees VALUES| ‘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)
8,3
3

(4,1
(6

INSERT INTO Employees VALUES(8 , ‘Laura® | $2500.00)
INSERT INTO Employees VALUES(9 , ‘Ann | $2500.00)

INSERT INTO Employees VALUES(10, 4 , ‘na , $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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2t 232 mgrid 2oi ID7h MEE 22| Kjol|A| 2ushct 2|2 7|= empid 2 FZESh= morid 2of| F2l=[0q o|= 2 |x}
0 LI}, ARERl

ID7} Eilo|2 LH & = IDol| s§=H=|7{Lt NULLO|ojo} EiCh= 242 ojo|gt B,
ZE|A-AE 2= 28 10| ZAIFHC

=~

HAl= mgrid 20| NULLR|L|CE,

B

Organizational Chart

Nancy
| \ \
2 3 4
Andrew Janet Margaret
\ \ \ \ \ \
5 6 7 8 9 10
Steven Michael Robert Laura Ann Ina
\ \ \
11 12 13
David Ron Dan
|
14
James
2l 1: Algl =R
CI22 Employees E|0|S0A AE 4 U= L0l QESLICH
26 E(empid=7)0l| CHEH M5 ME0} BE $70| M| Hat 2l HA
RHAl(empid=3) Tt & 47 ozl BE X/ 2lof Tt MjE: FE HA|
M| Aempid=14)0f| O|2= &2 | #|2l FA|
2t ﬂ+a|x+o+|7+| BDsh= X7 251 Agl 4 HA|
AEH Z4MS 2 Holgh 4 gls whoz nE Fgl HA|
X7 CTE= AIEol Chet Hlo[efsjo] A0 71 MEE Al 222 2R 9lo] 22f xi7&el SME X|d 0| RES M|z
£ U= FEE H3EH
3 el @ 3t K20l empid=70l 2HE)2} T S0l 2l 10| §5} KelS ghatsls J1E 2eiel HE) F shfeluict,
Ct2 CTEZ} 0248 RF S sHZAEICY,
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WITH EmpCTE(empid, empname, mgrid, Ivl)
AS
(

-- Anchor Member (AM)
SELECT empid, empname, mgrid, O

FROM Employees
WHERE empid = 7
UNION ALL

-- Recursive Member (RM)
SELECT E empid, E. empname, E mgrid, M Ivi+1
FROM Employees AS E
JOIN EmpCTE AS M
ON E mgrid = M .empid
)

SELECT * FROM EmpCTE
20 Tek2 ch3at 25t
empid empname mgrid \Y
7 Robert 3 0
11 David 7 1
12 Ron 7 1
13 Dan 7 1
14 James 11 2

o

Iil

1. AM(Anchor Member)0| EA51=|84 Employees E|0|E20|A] EHEC| d4o| Y

25AA|2.

2. RM(Recursive Member)0| HH2MOZ &t

2| E0| gratElL|Ct, Employees= £5t

X, 2HEQ| £5} 2ol ojolsl

tEeZ M08l &, tel fest

ORI 2, M| A0| 25} &0 HhakE

b M8t i3 CTE =20 2™ o| CTES ChSa 24o| MalEluc,

A
(=
P |
=

Sl=|8 Employees & EmpCTE 79| =
S LIEHT EmpCTE(OIM S &2 #1 }

Hisl=

—

=Lt M 2ot ol Bets|= A= 0ol &

11§
ﬂJIO
=O£
o
(A}
»
1
Bl
_O'L

ZARolli= 25} Zlelo| OfRE g2 2 &7 50| S=ELLCE
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3. 2% F2|= EmpCTEOIM 2= S Hheteti|Ct,

O xH7 2=0] US motct v 20| B=X o2 SIIEits HE RESHIAIL,

0| 2| 7}2E(evel countenE AtEsto] K72 BtE S5 HM|stet 4= USLICH olE S04, CF2 CTEE ARSsH AR 2t
5o oo BE RS detpii|nt,
WITH EmpCTEJanet(empid, empname, mgrid, V)
AS
(
SELECT empid, empname, mgrid, O
FROM Employees
WHERE empid = 3
UNION ALL
SELECT E.empid, E.empname, E mgrid, M Ivi+1
FROM Employees as E
JOIN EmpCTEJanet as M
ON E.mgrid = M .empid
WHERE W ¢ 2
)
SELECT empid, empname
FROM EmpCTEJanet
WHERE vl = 2
Z3} mgte gt 2t
empid empname
11 David
12 Ron
13 Dan
0| Z=2lH|W5lod o] ZE= of|M|of| F£7}=l LHE2 J=Al ZAIEILCH BM(Recursive Member)@| ZE{ WHERE M ( 2= XH?I
T2 AAIZA AFBEIN, M = 201 A ghtel= s0| 9lo 22 AY7| 350| FTHEILICE 9|2 Ha|o| B WHERE M = 2=
27 274K RE ES HM{she Hl ALBELICE =2l o= o Fz|o| He|(M = 2= 1 AHE Hske et eieis|of
S22t RM(Recursive Membeno] ZIE{(M ( 27} ASAt0] 0|2 F71=l0] Al 2ot £ £ ofefel 20| gt x}

Ot R7 = &= S22
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M 21Z3UX0| CTES S2et Hix| LHol| YolEl 22 HrE =S = USH T olE =01, FE2IE 20t LetelseiH &

o

DECLARE @empid AS INT, @\ AS INT
SET @empid = 3 -- Janet
SET @M =2 -—-two levels
WITH EmpCTE(empid, empname, mgrid, vl)
AS
(
SELECT empid, empname, mgrid, O
FROM Employees
WHERE empid = @empid
UNION ALL

SELECT E .empid, E empname, E mgrid, M Ivi+1
FROM Employees as E
JOIN EmpCTE as M
ON E.mgrid = M empid

WHERE Il { @lvI
)
SELECT empid, empname
FROM EmpCTE
WHERE M = @M

M7 gh=0| Y A-RE SEE CHS F27t S=2= =5 51H BIES AHEE = USH T CHS ollF o 2HE A

Q| 2|2 OfX|2tol| OPTION(MAXRECURSION Zhe F=7tst Eiuct,

WITH EmpCTE(empid, empname, mgrid, vl)
AS

(
SELECT empid, empname, mgrid, O

FROM Employees
WHERE empid = 1
UNION ALL

SELECT E.empid, E. empname, E mgrid, M Ivi+1
FROM Employees as E
JOIN EmpCTE as M
ON E.mgrid = M empid
)
SELECT * FROM EmpCTE
OPTION (MAXRECURSION 2)
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empid empname mgrid vl
1 Nancy NULL 0
2 Andrew 1 1
3 Janet 1 1
4 Margaret 1 1
10 Ina 4 2
7 Robert 3 2
8 Laura 3 2
9 Ann 3 2

Net Sq[Client Data Provider: Msg 530, Level 16, State 1, Line 1
Statement terminated. Maximum recursion 2 has been exhausted before statement completion

2 o U2 = A2 ofH) 2F 5300 LYELCH MR 2Ot & & o2 HuS

RSMA| SLE 207} ghet
| ?/5if RM(Recursive Member)2| ZIE{ CHAI MAXRECURSION SIEE AlE6l= MAXRECURSION

sl 23S Ms
[=X=)

WITH EmpCTE(empid, empname, mgrid, vl)
AS
(
SELECT empid, empname, mgrid, O
FROM Employees
WHERE empid = 3
UNION ALL

SELECT E.empid, E.empname, E mgrid, M Ivi+1
FROM Employees as E
JOIN EmpCTE as M
ON E.mgrid = M empid

)

SELECT empid, empname
FROM EmpCTE

WHERE IVl = 2

OPTION (MAXRECURSION 2)
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empid empname
11 David
12 Ron
13 Dan

Net Sq[Client Data Provider: Msg 530, Level 16, State 1, Line 1
Statement terminated, Maximum recursion 2 has been exhausted before statement completion

1S i OlL|2t S2I0|HE| 2F I LMBICHE AtHS HF0f| FHA|
S dlEtAs ZZ J2e 20| ojLlLICH UM oIZE
20| CiEt 25 $Eto 2 MAXRECURSION SIEE ALESHEE SHUAIL,

0| BIE7H X|H=X| 2LOB SQL Servers 7|=12t2 10022 AMBIICt 0] 2 #8 K7l 20| OIS 1f Hs EtoR
A & UBLICH W7 S HSES BT AK| 012 2 SIE0|A MAXRECURSIONS 092 MM5HIAIS,

1o
e
i
1o
2
Hu
n
=)
il
=2
T
]
N

II

;
=
St
=
>
10
o]
AL}
Rl
N

FoI5| M A2} S CHA)Z HE = ACHE THY s SAICH
UPDATE Employees SET mgrid = 14 WHERE empid = 1

1-)3-)7-)11-)14-)12] 7|7} MEEIL|CE HAI2t 2= &M 42| 22 25t XS ghelsls 2= S Al=st
T YH20| A=Z=(7| Hoi| 7|2 =|Ci Z7| 1003|7} 25| EtSS HENE 2F 7 LAg

WITH EmpCTE(empid, empname, mgrid, Ivl)
AS

(
SELECT empid, empname, mgrid, O

FROM Employees
WHERE empid = 1
UNION ALL

SELECT E .empid, E.empname, E mgrid, M Ivi+1
FROM Employees AS E

JOIN EmpCTE AS M
ON E.mgrid = M empid
)
SELECT * FROM EmpCTE
Msg 530, Level 16, State 1, Line 1
Statement terminated, Maximum recursion 100 has been exhausted before statement completion
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0l

= 2E X2l Do| ¥y YRS A ElLICt 0] Z o
1K

D7} o|0] LIKE Z=ZHXRIE AlEsH= 22|Xie] &2

oy

tu

o M
[

e

ok

tu

9]

ARZ310{ BRfo) X2l a
B 75715 2248 HQILICH F717} LHE AP cydeOl2ks Ft ol 12 HHESHD D3R QOH 02 ¥
710t EiRIsiR| B2 Bel| ot KIS0l IS =S Batss AMRecursie Membeo] ZEHS 4712

2, 37|71 A= Al2iok gistsh= 9|2 Ha|of ZES Ik CHeydle = 1),

WITH EmpCTE(empid, path, cycle)
AS
(
SELECT empid,
CAST( ‘! + CAST(empid AS VARCHAR(10)) + ‘. AS VARCHAR(Q00)),
0
FROM Employees
WHERE empid = 1
UNION ALL

SELECT E.empid,
CAST(M path + CAST(E.empid AS VARCHAR(10)) + ‘’ AS VARCHAR(900)),
CASE
WHEN M path LIKE ‘%, + CAST(E.empid AS VARCHAR(10)) + ‘9% THEN 1
ELSE O
END
FROM Employees AS E
JOIN EmpCTE AS M
ON E.mgrid = M .empid
WHERE M .cycle =0

)
SELECT path FROM EmpCTE

WHERE cycle = 1
path

13711141,

AM(Anchor Member) 2! RM(Recursive Member) 252 sliEt 92 =I5t H|0|E{ &4l Zo| &
L}5HH path ZtS MM5H= Alo] AMZF RM 25 varbinary(Q00)2 Histz|7| tiZelL|Ct, et 7
E CHA| 21Xt gl 22 Wgsto] H|O[E el HOE &g 4= USH

UPDATE Employees SET mgrid = NULL WHERE empid = 1

X
o
17

ol=]

=

P

D51 Kf7) S22 HIA[SHE O £EHS Oj2ts] S 20| SA|RH MAXRECURSIONS 77| E2/6ta Blo[Elo] 1S
&5k ol 2 =20| =X ZECh 7|18 22lsk= ol CTEE AF%% T UEHLE Ol 2 M E= s ZlRlof 1A
2. RM(Recursive Member)ol|A CASE A&
off LIEI} U=A] IR E 2felsHAIR

_ojok Jaic}
Lict. s,

fL|CH Ox[Et 2

=5 JHMof LT <4

ER|=H

HAIS| 2H2| R}
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27K HB3E M7 oldl= 22| &kl AM(Anchor Member)zt 85} Z12lS Z4A45H= RM(Recursive MembenS E&+5t 1
UEHC 2R 22 0|2t HHltho| ZnE 2FsiCt MelAol 2e| AZF Aot M £Fo) ZE F5| X|2)E Bt

tRES 2 = 5 UASHCE ths 2= 0| 2F0f| tigt shEE MS T

rok

2

WITH EmpCTE(empid, empname, mgrid, Ivl)
AS

(
SELECT empid, empname, mgrid, O

FROM Employees
WHERE empid = 14
UNION ALL

SELECT M.empid, M. empname, M mgrid, E Ivi+1
FROM Employees as M
JOIN EmpCTE as E
ON M.empid = E mgrid
)
SELECT * FROM EmpCTE

empid empname mgrid vl
14 James 1Al 0
11 David 7 1
7 Robert 3 2
3 Janet 1 3

1 Nancy NULL 4

22 750|070 M ALS=|1 RF0| B XS Solf AR hE
HE|RS B E2|XE BHEo= Heksict

fest X7 H2IE ALSsH 2t 22| Rl 215ks A7 25 2 po| ot 22 EAIE AlLE = USUHC
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WITH MgrCTE(mgrid, M)
AS
(
SELECT mgrid, O
FROM Employees
WHERE mgrid IS NOT NULL
UNION ALL
SELECT M.mgrid, IVl + 1
FROM Employees AS M
JOIN MgrCTE AS E
ON E mgrid = M .empid
WHERE M mgrid IS NOT NULL
)
SELECT mgrid, COUNT(*) AS cnt
FROM MgrCTE
GROUP BY mgrid

mgrid cnt
1 13
2 2
3 7
4 1
7 4
11 1

AM(Anchor Member)2 2} Zleldd 22| X} D7} £ 5=l SHS BHalsiod, 22| XD o] NULLS E’g HE|RP} Qict=E Ae
| &

LIERHZ | miEol M 2IELCh RM(Recursive Memberj2 OfFof| BHehEl 22|At7t 20sk= #2lRle] a2|xt IDS ghetsiod
NULL2 CHA| MIQIEH . 23, 2t 22|RHE 2y Fot 2 o] +2kF CTEZF Lsh|Ct. Jﬂi.ﬂj QIS H2[7t 22Xt IDE

ZE 53610 U SI-E gesls 2S5 gt
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WITH EmpCTE(empid, empname, mgrid, Ivl, sortcol)
AS
(
SELECT empid, empname, mgrid, O,
CAST(empid AS VARBINARY(900))
FROM Employees
WHERE empid = 1
UNION ALL
SELECT E.empid, E.empname, E mgrid, M Ivi+1,
CAST(sortcol + CAST(E.empid AS BINARY(4)) AS VARBINARY(900))
FROM Employees AS E
JOIN EmpCTE AS M
ON E mgrid = M .empid
)
SELECT
REPLICATE( ‘| ¢, Ivl)
+ '+ (CAST(empid AS VARCHAR(10)) + 9 *
+ empname AS empname
FROM EmpCTE
ORDER BY sortcol
(1) Nancy
| (2) Andrew
(5) Steven
(6) Michael
() Janet
| (7) Robert
| 1(11) David
['11(14) James
(12) Ron
(138) Dan
)
)

|
|
(8) Laura

|
|
|
|
|
|
[ 1(9) Ann

| (4) Margaret
[ 1(10) Ina

FA} SHb ZHSsH SAIC
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empid 2tof M2} S= XSS MHSH 2 XYL sortcolo|2h= Hio|L2| ZXIEE BIEMAIL, o] ZXIE2 Hio|L{2|

Zro= wislE| 2t x2of 0|2 5 D2 FAMEIL|CH AM(Anchor Member)0| 1 S48 O 2 A, root

ZI7lo| empidE 0|E3101 HIO|H2| 742 MM BT ofH B Al RM(Recursive Member)2 HIO|LZ| 2t 2 Bt SAXY

Zl2l IDE t2|Xte] sortcolol| dEQlL|Ct 2™ 2|5 F2|7} sortcold]| 2}t AntE A-EEH|CH AM(Anchor Member) 2!

RM(Recursive Member)2| siet 22 H|0|E] 4!, Zo| X FEET Ssiof ghCh AutstH Ha= dlo|L2| EF0|A

4HIO|EE 275IX|2H sortcol 242 MaSHE A2 varbinary(Q00)2 Higtz|7| mZ2|L|Ct 900H|0|ET} 225 &5 &t
7. o

= A2 S MM E ol AXE EoL(Ct T ojae| +ES KISt & B 0] ZOIE S7HAIZ 5 UXIZH AMzt

1
flelo] eiziEl 5/

HO
RM Z250]| 0] ZA S FBlSHES SHUA L, K| o™ 2F 7 whaigh|Ct,
ABN SoiMT|E Folisit™ Rlpe| S +=FERE EXIG(0| d< | )2 SHELICH J23{™ 22 ID XAH| 7t 23 et =
7t=1, 2= AR 0|8k FIHEU
FAFSt 7|2 ALE3104 smalldatetime 2301 MZEl 210 i 2RI} Z+o| 22 1A Zlo|(fixed-length)2] HIO|LAEZ| 22
HEtE &= QU= CIE S4of| M2t 32 2YUSS FEY = USLICH 2ol 0|81 22 22 11y Zo|(fixed-sized)2| HIO|L
2| gte=z wate = gle 4o m2t S= 2SS MHSI X} k= 42, |5k ME S LE= 2e|Xt Dol ofs] S8t
4l HSE M AES 5 USHCHE HSof| CHEE ApMEH LSS Q20 201 S =9 2 MM &),

SELECT empid, empname, mgrid,
ROW_NUMBER( ) OVER(PARTITION BY mgrid ORDER BY empname) AS pos
FROM Employees

Hio|L2| gt 2 BiekEl 2l IDE pidsh= CHA, HioL2| gt 2 Hghel X3 X|9|S ddeii|ct
WITH EmpPos(empid, empname, mgrid, pos)
AS
(

SELECT empid, empname, mgrid,

ROW_NUMBER( ) OVER(PARTITION BY mgrid ORDER BY empname) AS pos

FROM Employees
),
EmpCTE(empid, empname, mgrid, Ivl, sortcol)
AS

(
SELECT empid, empname, mgrid, O,

CAST(pos AS VARBINARY(900))
FROM EmpPos
WHERE empid = 1
UNION ALL
SELECT E empid, E empname, E mgrid, M M+1,

CAST(sortcol + CAST(E pos AS BINARY(4)) AS VARBINARY(900))
FROM EmpPos AS E

JOIN EmpCTE AS M

ON E.mgrid = M empid
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SELECT
REPLICATE( ‘| *, Ivl)

+ (*+ (CAST(empid AS VARCHAR(1Q)) + 9 *
+ empname AS empname

FROM EmpCTE

ORDER BY sortcol

(1) Nancy

| (2) Andrew

| 1(6) Michael

['11(14) James
| 1(12) Ron

(4) Margaret
[(10) Ina

CE Sdo|ut =2 =gt met 32 MESS YEsiH empname T4l ROW_NUMBER &<2| OVER Z42
ORDER BY &0 &5}

rir
I
0z
mo
Pal
]
o
N
]
ol
]
o
L
n

Cl= 5o 2-4: BOM(BIll of Materials)
O™ MMofA CTEE E|2e] 2t e =of| HERT EXfish= A S XMelsh= o ARZ=|EHCH 20 SX5H 2 AlLz|2

= 7t oS0 O 227} ERE 4 3k T2 el|c, o] AMoljAs BOMII of Materials) AlLi2| 20/ CTES AFR3H=
A9 MEECH BOME 2t =0 Ok 227} EXE 4 CHs 248 2Injshs blaat #akA T2)Z(Acydic Directed
Graph)LC}, LS AENoRE M ozE 1 xxo] 22| E 4= 9loM & L-=0| Bl o F0|x| SkaLiThol

£ S0] A= CE ZalolA|2 C= AS ZalsHA| 223). 18 2= BOM AILIZ|20A &= 22| 2A|E Eoigt T,

/\
4/\

REREEE R
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3I-E

BOMEH|O|E

=52 D,B CEX

S
=
=Ygt YEC

t5l11, = C= BHE
Hl0|E1= Eflo|=S A}

CREATE TABLE ltems

(
itemid VARCHAR(5) NOT NULL PRIMARY KEY,
itemnname VARCHAR(25) NOT NULL,
/* other columns, e g., unit_price, measurement_unit */

)
CREATE TABLE BOM

(
itemid VARCHAR(5) NOT NULL REFERENCES ltems,
containsid VARCHAR(5) NOT NULL REFERENCES ltems,
aty INT NOT NULL
/* other columns, e g., quantity */
PRIMARY KEY(itemid, containsid),

CHECK (itemid () containsid)

)
SET NOCOUNT ON
INSERT INTO Items(itemid, itemname) VALUES( ‘A’
INSERT INTO ltems(itemid, itemname) VALUES
INSERT INTO ltems(itemid, itemname) VALUES
INSERT INTO ltems(itemid, itemname) VALUES( ‘D
INSERT INTO Items(itemid, itemname) VALUES( ‘E
INSERT INTO ltems(itemid, itemname) VALUES
INSERT INTO ltems(itemid, itemname) VALUES

( )

{ )

( )

{ )

, TtemA’)
B, temB)
C, ttemC)
, temD’)
, TtemE)
F, ftemF)
G, item @)
, TtemH")
‘Item [)
, temJ)
tem K )

INSERT INTO Items(itemid, itemname) VALUES( ‘H
INSERT INTO Items(itemid, itemname) VALUES( T
INSERT INTO ltems(itemid, itemname) VALUES( ‘J
INSERT INTO Iltems(itemid, itemname) VALUES( ‘K

Sy Bl o Sl Wl L e el ey

INSERT INTO BOM(itemid, containsid, gty) VALUES(
INSERT INTO BOM(itemid, containsid, aty) VALUES
INSERT INTO BOM(itemid, containsid, aty) VALUES(
INSERT INTO BOM(itemid, containsid, aty) VALUES(
INSERT INTO BOM(itemid, containsid, gty) VALUES( ‘
INSERT INTO BOM(itemid, containsid, aty) VALUES
INSERT INTO BOM(itemid, containsid, aty) VALUES(
INSERT INTO BOM(itemid, containsid, aty) VALUES( *
INSERT INTO BOM(itemid, containsid, gty) VALUES(
INSERT INTO BOM(itemid, containsid, aty) VALUES

Eﬂ

‘H 1)
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ltems E|0|S 0= 2t &H=0|| CHE} 80| L &H=|0{ BOM H|O|Z0fli= Jaf=of = = ZF 2|7} ZEEL|CE 2 217
g2 ID(itemid), AH4! &= ID(containsid), itemid(qty) LH2| containsid =2k 2 LM EIL|CH

rir

2o

=AMz J=E
x| EgfojM ste| EBIE
. RFYO|IHEA = Ci FEEH
Ct. st CHE 2= S Sl 012 28 &=0A shof ZetE &=0 = OIE S0, &= AS
175l SAICH A B A C-)BEHE T W2l MZ TIE E2E = Bol| =E5H
Che Foil FF5HAIR. 5, &S Bol| F B =257 =/t BE Zalshs 2E &=5(Fet Ol F #¥ =251 Eluct,
JO_I_ A

Sh= 20| ERf0iA 32| ERIE T2 RS ddlishs ARHE ZHEkEL

0%

WITH BOMCTE

AS

(
SELECT *
FROM BOM
WHERE itemid = ‘A
UNION ALL
SELECT BOM *
FROM BOM

JOIN BOMCTE
ON BOM itemid = BOMCTE .containsid

)
SELECT * FROM BOMCTE

1IN
i
A
il
i

Chs2t 24

itemid containsid qty
A B 2
A C 2
A D 2
C B 2
C E 3

m
[
-

B F 1
B G 3
B F 1
B G 3
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AM(Anchor Member)2 A7} BOMO|IA| E&tsl= 2E AN S22 BHksh|Ct CTEQ| OfF HH=o Ofsl Bratsl 24zfo| 3t
1 2=20]| CHah RM(Recursive Member}2 BOMzt BOMCTES Zolgto2a Zatsts SH28 HHEgh T} =2|5 oz, (Hi=
Al £3 Zae] =AME Ofd) (A B), (A, C), (A, D)7t 1A el tt2 (B, F), (B, G), (C, B), (C, E)7} Hhet=| 1 0fx|2tez (B, F),
(B, G), (E, )7t EreFEiLIC) CHR2 BOM 2 2S 2ol & SRS F ¥ 014 ZASHE AS 2751 s&H

[in)

[, = =
“OfH" 20| Zaljoll ZE=|A=KI0l| CHEHABE ZEAISIIA} SH= 2 DISTINCT S ALE3sto] S5S MHE = AUSHCL

WITH BOMCTE
AS
(

SELECT *

FROM BOM

WHERE itemid = ‘A

UNION ALL

SELECT BOM *

FROM BOM

JOIN BOMCTE
ON BOM .itemid = BOMCTE containsid

)
SELECT DISTINCT containsid FROM BOMCTE

N
K
it}
ot
rlo

CHSat 25t

containsid

| !5 2= &=0| 2xl2| 3.:.5._ SEOZ eiys|s Ee| A2 S Z20E AlZElai ot

Cht olshE S
21 32 8= 40t | S ASHHE Hsfslol HAsls Eals HolEH o)
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Treel Tree2
A A
|
[ [ \
A A A A A
A A A A A A
A A A A A A
83 22 2o
izfo] EolA 3t T Lo}, 82 T XH|E 71K 2 2t gh=0| £ S22 ks o O a0l US 5 S
LICL oE S0, Az 272 CE Egt 3}1 Ci= 372 EE Zgtsin 172 JE Eakaii|ct Aol 25t U2 & /A
T2 AdlIA Joi| 0|2 ZR0| Yl SRte| MiZECR 2°3'1 = 64 LIch J2) 45 H22 EAsh| Ho| AS tles 2t

S=0| 5 S22 Hof Uit

lemA

N O

B c
2 2

!—‘—\ !—‘—\

F G B E

6 6 4 4

F G J

4 12 6

Jgl4: B2 Sof-AtE g
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CHS CTEE ‘& S22 AMgiic

WITH BOMCTE(itemid, containsid, gty, cumulativeqty)
AS
(

SELECT *, aty

FROM BOM

WHERE itemid = ‘A

UNION ALL

SELECT BOM*, BOM gty * BOMCTE cumulativeqty

FROM BOM

JOIN BOMCTE
ON BOM itemid = BOMCTE containsid

)
SELECT * FROM BOMCTE

itemid containsid qty cumulativeqty
A B 2 2
A C 2 2
A D 2 2
C B 2 4
C E 3 6
E J 1 6
B F 1 4
B G 3 12
B F 1 2
B G 3 6

0| CTE= 0| CTEN| cumulativegty = F7}sH-|CF AM(Anchor Membern)2 &=
L|Ct, Ot == 2=l 1= 21240 CHsH RM(Recursive Member)2

S of2f 2=0iM et 52 2t 8
S22 A XAHZs 2 20[7t giRiet 24 &5

-—

= [y}

2of oigt A 2

1=0| SheHTF LIERF=

SI=9| =2+= cumulativeqtyZ B HslEl
ZaEl g=

1t SPA| Zatof of2]
= =|Z Zotof Chet St

Al A= 2t B=| & TS TIM LY flshME 25 2|2 containsido]| w2t Z1tE

=
%&nr BBl 20| N 1212 3
S

i

—

Ll HE FEskdAlR. 8

EHAE olslishs ol ==20] 4T

_—

—

JE3tsHof gt
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WITH BOMCTE(itemid, containsid, gty, cumulativeaty)
AS
(

SELECT *, gty

FROM BOM

WHERE itemid = ‘A

UNION ALL

SELECT BOM ¥, BOM agty * BOMCTE cumulativeqty

FROM BOM

JOIN BOMCTE
ON BOM itemid = BOMCTE containsid

)
SELECT containsid AS itemid, SUM(cumulativeqty) AS totalgty
FROM BOMCTE
GROUP BY containsid

&L S ol £
itemid totalqty
B 6
C 2
D 2
E 6
F 6
G 18
J 6
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PIVOT ¥ UNPIVOT

PIVOT % UNPVOTZ #2|2| FROM ZHoj| X|&st= MER 2™ AAAKIILICE 0f
2 ZAg +Hstn 122 29 EilOI%% RIEIBILICE PIVOT ¢t 38 g2
To17< E|HA+ A 7|ZOR olaf B0l BHEtAle| 9IS WS T @o| 1R

St
. UNPIVOT OJEXPE 2S YOZ 3|MAI7 PIVOT EiTHO| oiftS RIBHLCE Ol= ot €2

PIVOT

PIVOT QIMR= QE A7 |0} AlLIZ| 22 X2|& 1o} T2A e HTIAS A S i)
2F A7|0t AL 200ME ol LeXIR| AL 2t AIEIE| FHA0| TIE &4 Tets 71 HEEIE RAIZLCEL 88
Z2OW AIBAIS2 SECZ S42 Folghct. B2 P2 0j2] Folstn B2 NULLE H|o|So| MEsh=

X
SEEL

CHE do= 22[510] 2} AB{E| QIAE A0 2 S4oh [T,

PNVOTS AHZ51H 2F A7|0k= 22, #2 U2 SIHss 2

Al
BAE AL = ACH RE& YA SR iF HI0|HE EAIZ 4 ASH

2E AF|0L AlLIZ| 22| o=, ZHofo 22T F=E F8ok= HIO[HH|0|AE & = JUSHLCH U8 S22 25 7Y, 00
T AP|, FE 712 S1t 22 BE Hoj S5t peis|of YLLICH BE S= 0} 2 Q= £ATH Auctionitems B 0|20
X CH

CREATE TABLE Auctionltems

(
itemid  INT NOT NULL PRIMARY KEY NONCLUSTERED,

itemtype  NVARCHAR(30) NOT NULL,
whenmade  INT NOT NULL,
initialprice MONEY NOT NULL,
/* other columns */

)

CREATE UNIQUE CLUSTERED INDEX idx_uc_itemtype_itemid
ON Auctionltems(itemtype, itemid)
INSERT INTO Auctionltems VALUES
INSERT INTO Auctionltems VALUES
INSERT INTO Auctionltems VALUES
INSERT INTO Auctionltems VALUES
INSERT INTO Auctionltems VALUES
INSERT INTO Auctionltems VALUES

1,N'Wine', 1822, 3000)
2 N'Wing, 1807, 500)
3,N Chair, 1753, 800000)
4,N Ring, -501, 1000000)
5, N Painting’ , 1873, 8000000)
6, N Painting’ , 1889, 8000000)

e el ey

ey

OlEt S48 24 812 REol KNS CYet RE0| MRS FRS0| Al F71E T UALICH I3 S4S2 2 P2 &Y
0] 247| CHE 2ofl AZE CHE femAttributes El0120] MR 5= UBLICH 2 Holl= 2 1D, 44 012 U 44 Zlo| Tt

LCt.,

38 | Micresoft



CREATE TABLE ltemAttributes
(

itemid INT

attribute NVARCHAR(30) NOT NULL,

value  SQL_VARIANT NOT NULL,

PRIMARY KEY (itemid, attribute)
)
INSERT INTO ItemAttributes

VALUES(1, N manufacturer , CAST(N' ABC
INSERT INTO ItemAttributes

VALUES(1, N type' , CAST(N' Pinot Noir
INSERT INTO ItemAttributes

VALUES(1, N color | CAST(N Red
INSERT INTO ItemAttributes

VALUES(2, N’ manufacturer , CAST(N' XYZ
INSERT INTO ItemAttributes

VALUES(2, N type' , CAST(N Porto’
INSERT INTO ItemAttributes

VALUES(2, N’ color | CAST(N' Red
INSERT INTO ItemAttributes

VALUES(3, N' material
INSERT INTO ItemAttributes

VALUES(3, N' padding’ ,
INSERT INTO ItemAttributes

VALUES(4, N' material
INSERT INTO ItemAttributes

CAST(N" Wood

CAST(N' Silk

CAST(N' Gold'

VALUES(4, N inscription’ , CAST(N' One ring ...

INSERT INTO ItemAttributes

VALUES(4, N size' , CAST(10
INSERT INTO ltemAttributes

VALUES(5, N artist’ |
INSERT INTO ItemAttributes

VALUES(5, N' name’ |
INSERT INTO ltemAttributes

VALUES(5, N type’ , CAST(N OIr
INSERT INTO ItemAttributes

VALUES(5, N height ,  CAST(19.625
INSERT INTO ltemAttributes

VALUES(5, N width’ | CAST(25 625
INSERT INTO ItemAttributes

VALUES(6, N artist’
INSERT INTO ltemAttributes

VALUES(6, N' name’ |
INSERT INTO ItemAttributes

CAST(N' Claude Monet

NOT NULL REFERENCES Auctionitems,

AS NVARCHAR(30)))

AS NVARCHAR(15)))

AS NVARCHAR(15)))

AS NVARCHAR(30)))

AS NVARCHAR(15)))

AS NVARCHAR(158)))

AS NVARCHAR(15))

AS NVARCHAR(15)))

AS NVARCHAR(15))

AS NVARCHAR(50)))

AS INT))

AS NVARCHAR(30)))

CAST(N Field of Poppies’ AS NVARCHAR(30)))

AS NVARCHAR(30)))

AS NUMERIC(9,3)))

AS NUMERIC(9,3)))

CAST(N' Vincent Van Gogh' AS NVARCHAR(30)))

CAST(N The Starry Night AS NVARCHAR(30))
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VALUES(6, N type’ , CAST(N' OIr AS NVARCHAR(30))
INSERT INTO ltemAttributes
VALUES®B, N height ,  CAST(28.75 AS NUMERIC(9,3)))
INSERT INTO ItemAttributes
VALUES(6, N width’ | CAST(36.25 AS NUMERIC(9,3)))

S
=

A
o
oE %01 size 82 M4 54 242 XTI name FM2 EAE SN 442 KA C

40| CIEH H|0[&] Y@ A|0| CHE & U7| WiZ 0| sql_variant G|0[E] 40| value Yol ALSEICHE HE 74

HAAI2.,

ol

4o & 5 J2i2l 2 S=(8= 5, 6)oi| CHEH &t 2t Sdof Che 22 £ &6t ItemAttributes E|OIS0IA H|O[EE M|AlstL
R} BTt TPESH FSAICE PVOT AR} i o™ Ci3nt 22 2|E Zadsiof gh| ot
SELECT
itemid,
AX(CASE WHEN attribute = ‘artist  THEN value END) AS [artist],
MAX(CASE WHEN attribute = ‘name’  THEN value END) AS [name],
MAX(CASE WHEN attribute = type’ THEN value END) AS [type],
AX(CASE WHEN attribute = ‘height  THEN value END) AS [height],
MAX(CASE WHEN attribute = ‘width’ THEN value END) AS [width]
FROM ltemAttributes AS ATR
WHERE itemid IN(5,6)
GROUP BY itemid
A g2 ci3a Z2EUHct
itemid artist name type height width
5 Claude Monet Field of Poppies Qil 19.625 25625
6 Vincent Van Gogh | The Starry Night QOll 28,750 36.250

PIVOT SIARLS AZ5HH CIS 2124511 217|412 B=S Sasiol SUsH ZUS 22 4 UL,

SELECT *
FROM ltemAttributes AS ATR
PIVOT
(
MAX(value)
FOR attribute IN([artist], [name], [typel, [height], [width])
) AS PVT
WHERE itemid IN(5,6)
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CHEE2| Al 7|S2 DRRZIA|Z ARio|H 2ES Sl PVOT AMAIE ofshE = Q1
HAl=|0 TEX| A MRS ALSSIA| B F2|2t 015 2429| 2| E Ofshgh= 240

LICE,

&LICH PVOT 720] 2l 2450
|

LB Cf2 8252 271M S

CHS E0iS2 PIVOT dttxtel o|n|E ofssh= H| =20] ElUCt.
table_expression

PVOT o4&X17F 45k2 O|X|= 71HALE|O|E(FROM Fof PIVOT QAMK| ZH R E[o] 2E8): 0| A<R0{= ltemAttributes AS ATR
pivot_column

At A2 g|Msl{ot 5= ZA2 71! table_expression@| &: 0| Z0i|= attribute
column_list

21t Z2M HAISIIA} SH= pivot_column®| 7t S=(N & ChE0l| 2= 25 otof] EA|), 0152 R=Eh AEAIZ =0

of gtC}, 0| ZR0l|= [artist], [name], [type], [height], [width]
aggregate_function

Zo|AM H|O|E] EE= & ghS sty | 2ok AlZskE Tl 24 o] ZRoll= MAX( )
value_column

aggregate_functiond]| 12 A}235}= table_expression2| &: 0| Z<R0{= value
group_by._list

=X 2E2&#151;, 2 10E 1Es|5l= H| AFEE|= pivot_column 2! value_columns | 2|5t table_expression2| 2=

0| Z20{|= itemid
select_list

group_by_list 3 column_liste| 2= &g Eatet 4= Q= SELECT E Ch20l| 2= g2l =5 (HAlS AlSstod 21 Z9| 0|18

HZA 745):* 0| 2 group_by_list & column_liste] 2= 242 Btskst|Ct

PIVOT AR = EI|-7'(| GROUP BY Mg xgtst 2|7} 11 sHE A2 K& s Z4MZ group_by_listof] 2= 2+2to| 138t
%10l CHsl SHt2| =S HEetst| Tt group_by_list= AAIA 0|0 HE|2| o= R BAH L2 X|ME|X| Yl=Cis ME 74

SIAAIL, pwot_column 2! value_columnE | 2|8t table_expressione| 2= 0| i3F5|L|I:|— ol2{st LHEE olslisl= HE

PNVOT SAMRIE AlZsH et F2|7t 112t 22 ATE =5k olfet 20 w2t 2F 7 st = Ql= 0|7 olshst

= ol g2t

SQL Server 2005 Transact-SQL 7|5 744 |41



Microsoft

SQL Server 2005

7

—_

=&t 2o} Holl= group_by_list X {column_list) 2| Zt0| ZEHEILICH HIE()E X MslH 2|7}t F S52 25 ghaght,
o} ol Ho|e] 20|t Z 1t & 242 value_columnO| 1= XA El aggregate_functionof| 2fsH | AHEILIC
Al
o

O YZE CIZ AT PVOT QRIS ALSSHE Holol M2 T2 2458 M|t

1z my

SELECT * -- itemid, [artist], [name], [type], [height], [width]
FROM ltemAttributes AS ATR
PIVOT
(
MAX(value)
FOR attribute IN([artist], [name], [typel, [height], [width])
)AS PVT
WHERE itemid IN(5,6)

Chs 2= PIVOT AIMXIE ALSSIA| S F2let M CHE 2458 2EARILCE

SELECT
itemid,
MAX(CASE WHEN attribute = ‘artist  THEN value END) AS [artist],
MAX(CASE WHEN attribute = ‘name’  THEN value END) AS [name],
MAX(CASE WHEN attribute = ‘type’ THEN value END) AS [type],
MAX(CASE WHEN attribute = ‘height THEN value END) AS [height],
MAX(CASE WHEN attribute = ‘width’  THEN value END) AS [width]

FROM ltemAttributes AS ATR

WHERE itemid IN(5,6)

GROUP BY itemid

NI
ol

(column_list) 0f| ZtS BAIMSZ X|Hslof Btohs AS FESHIAIR. PIVOT idixhi= A 22|2] pivot_columnoilA{ et
Al x

A
US SHCZ sk M S MSSHR| U S5 SALE #2| 2XHE S Hysto] 0|2 TS = USH

O|Me| PVOT FHz[oflA &F THA| Ltotzt, 2+ Aol S=0ich O30t e 2E S4 S HiElst Xt sicia 7
Auctionltemso]| LIEHL= =M1} [temAttributestl| LIEIL = £M S EShst A} ST RFE Hisls= CH21 242 F2E

Al == USHIT,

SELECT *
FROM Auctionltems AS ITM
JOIN ltemAttributes AS ATR
ON ITM itemid = ATR itemid
PIVOT
(
MAX(value)
FOR attribute IN([artist], [name], [type], [height], [width])
) AS PVT
WHERE itemtype = ‘Painting’
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F HAR|= CH20F Z2&4H ot
Net Sq[Client Data Provider: Msg 8156, Level 16, State 1, Line 1

ftemid 22 PVT of 0{2] 8 X|™E/L|CE,

PIVOTO| FROM &1} PIVOT & Alo|Q] 2|0l Y= MMof| o5l Blstz|= 1AL E{|0|£9] table_expressiono]| Y&te FLt=
WS 7|45IMAI2, o] FHE|0|M 714 E|0|E0i|= Auctionitemsz} ltemAttributest|A] 2t2t FElsh= itemid 29| & CIAE
7} EBIEILICH CHT} 200] IS 55K 0B SHe MZH0| S FE UKD 0| ZRUIE Al 2F7H ehas|C

SELECT ITM itemid, itemtype, whenmade, initialprice,
[artist], [name], [type], [height], [width]
FROM Auctionltems AS ITM
JOIN ltemAttributes AS ATR
ON [TM.itemid = ATR itemid
PIVOT
(
MAX(value)
FOR attribute IN([artist], [name], [typel, [height], [width])
) AS PVT
WHERE itemtype = ‘Painting’

SF HAIR|= St 254

ch

Net Sq[Client Data Provider: Msg 8156, Level 16, State 1, Line 1

itemid @2 PVT of of2f B4 XIFELCt

Net SqlClient Data Provider: Msg 107, Level 15, State 1, Line 1

of prefix M 2 F2loll ALREl E0|£ 0= 0|Lt I3} ojx| || Q&LICH

ol

m
ok
@ oy
mek %2 rir o> mjo

A eAFEH=0|, PVOT Q4AKKH= table_expressiondl| 2|5l Hial=l J1AH H|o|20]| 2d8kE 0|01 select |ist°| o= o
O|X|X| &L |Ct, select_list= PIVOT MK} XHE2|E $=3lst 20| WI=|0{ group_by_listelcolumn_list 2HS &l g T
L|Ct, select listol|Af TM & 0| I 0|4 2IAM=|X] §27| miE QJLCE, 0] &2 OlsiEICH L2k OJX| 12X} = &
table_expressionz} 7 PIVOT2 &|Zslof SiCt= 22 WA Eluct 123 H(itemid + |temtype whenmade
initialprice7 | SHEHTH EbAH) T|H] Sd(attribute), 74 S(value)o| 017|0]| ZEHEIL|CtH CTE fo IfM E|O[S2 AF=2510{ 0|12
T UFLICH CHE2 CTES AHSsh= oM L Ct,

OII
30 0

pt
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WITH PNT
AS
(

SELECT ITM *, ATR attribute, ATR value

FROM Auctionltems AS ITM

JOIN ltemAttributes AS ATR
ON ITM itemid = ATR jitemid

WHERE [TM itemtype = ‘Painting
)
SELECT * FROM PNT

1 ol HI0[ES AHESHo] tHE F2|E A gLt

PIVOT
(
MAX(valuge)
FOR attribute IN([artist], [name], [type], [height], [width])
) AS PVT
At Hete oha3a 24t
itemid itemtype | whenmade | initialprice artist name type height width
5 Painting 1873 80000000000 | ClaudeMonet | Field of Poppies Ol 1962 2562
6 Painting 1889 8000000,0000 | Vincent Van Gogh| The Starry Night Qi 2875 3625
CIS2 oM H|0|S2 AHSsh= oM ILCt,
SELECT *
FROM (SELECT ITM *, ATR attribute, ATR value
FROM Auctionltems AS ITM
JOIN ltemAttributes AS ATR
ON ITM . itemid = ATR itemid
WHERE ITM itemtype = ‘Painting’ ) AS PNT
PIVOT
(
MAX(value)
FOR attribute IN([artist], [name], [type], [height], [widthl)
) AS PVT
dAZAE B ME MASI0] H|0|EIE 226t 0X} 5h= 20| PVOTS AIEE o= QI&LICT o€ =0{ AdventureWorks
H|0|E{8{|0]2A2| Purchasing.PurchaseOrderHeader H|O|ES AFE5l01, 2t Foff BiE S E6t 2l@d =2 22 HIsIs X}
SICHT ZP5T o) W IDS 92 meighi|ch 27| RS H|o|E12} ShH PIVOT HIAXIZ H|Zslof BT 242 5o
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SELECT EmployeelD, [1] AS SM1, [2] AS SM2,
[3] AS SM3, [4] AS SM4, [5] AS SM5
FROM (SELECT PurchaseOrderlD, EmployeelD, ShipMethodID
FROM Purchasing PurchaseOrderHeader) ORD

PIVOT
(
COUNT(PurchaseQrderlD)
FOR ShipMethodID IN((1], [2], [3], [4], [5)
) AS PVT
A0 fgke oot ZE9Hct
EmployeelD SM1 SM2 SM3 SM4 SM5
164 56 62 12 89 141
198 24 27 6 45 58
223 56 67 17 98 162
231 50 67 12 81 180
233 55 62 12 106 125
238 53 58 13 102 134
241 50 59 13 108 130
244 55 a7 17 93 148
261 58 54 11 120 117
264 50 58 15 86 151
266 58 68 14 116 144
274 24 26 6 4 63
COUNT(PurchaseOrderlD) &t= 220 Q= 2t i 2ol CHEE 42| 752 Al AkSh|CH PIVOT2 COUNT(MC| A2 S
51E5HX| fi= Che A2 FESHUAIL. 21} Zof 2Ot A0l 0|F 2 MBst7| 2o & Hao| AlZELct, PVOTE ARS
5l0] MZ CHE Yof| 2} HiS i T2 22 HAlsh= A2 D7} o|0| Y247l HiS e ol 77t Mg 20 Z ™ Lot
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EESH AlOfA HHE S TBIE = QIELICH oIS S0, o T2 =0 XAE MA| Bt 2R} BHCF 7HESE
1 AES H2 m|ighC}, & 21k OrderDate ol THAEIL|CH
SELECT EmployeelD, [2001] AS Y2001, [2002] AS Y2002,
[2003] AS Y2003, [2004] AS Y2004
FROM (SELECT EmployeelD, YEAR(OrderDate) AS OrderYear, Freight
FROM Purchasing PurchaseOrderHeader) AS ORD
PVOT
(
SUM(Freight)
FOR OrderYear IN([2001], [2002], [2008], [2004])
) AS PVT
21 Fek2 oh2a 25t
EmployeelD Y2001 Y2002 Y2003 Y2004
164 5099325 140320215 34605,3459 105087.7428
198 NULL 5344 4771 14963,0595 450209178
223 365.7019 124960776 374892896 1175994156
231 6.8025 9603,0502 37604 3258 754358619
233 14671388 9590.7355 32938,0643 98603.745
238 17 3345 9745,1001 37836583 100106.3678
241 2211825 6865.7299 35559,3883 114430983
244 5,026 5689.4571 35449 316 746903755
261 NULL 1048327 328549343 73992 8431
264 NULL 10337.3207 371701957 824006 4474
266 42769 9588.8228 385339582 115291 2472
274 NULL 1877 2665 13708.9336 41011 3821
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SZEAE HIME H|O[E l0f5tRA AHZ|20M = LEPEIL|C} AdventureWorks| Etoff =2 2 Eloff =2 M2 H|0[H
2 ZYX|= C2 OrdersFact H|0|22 1246l EAAIL,

CREATE TABLE OrdersFact
(
OrderlD INT ~ NOT NULL,
ProductD INT ~ NOT NULL,
CustomeriD NCHAR(5) NOT NULL,
OrderYear INT ~ NOT NULL,
OrderMonth INT ~ NOT NULL,
OrderDay INT ~ NOT NULL,
Quantity INT  NOT NULL,
PRIMARY KEY(OrderlD, ProductlD)
)
INSERT INTO OrdersFact
SELECT O .SalesOrderlD, OD ProductlD, O CustomeriD,
YEAR(O .OrderDate) AS OrderYear, MONTH(O OrderDate) AS OrderMonth,
DAY(O OrderDate) AS OrderDay, OD OrderQty
FROM Sales SalesOrderHeader AS O
JOIN Sales.SalesOrderDetail AS OD
ON O .SalesOrderlD = OD SalesOrderlD

ot HS AWt Hofl 242t Hhetsto] 2t o= 2oi| thEH TAl| 22 71K 22 H TS H2IE ARZEHC.

SELECT *
FROM (SELECT OrderYear, OrderMonth, Quantity
FROM OrdersFact) AS ORD

PIVOT

(

SUM(Quantity)

FOR OrderMonth IN([1],[2],(3],41,5],16],[7],[8],[9],[101,[11],[12])
)AS PVT
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OrderYear 1 2 3 4 5) 6 7 8 9 10 11 12
2001 NULL | NULL | NULL | NULL | NULL | NULL | 966 2209 | 1658 | 1403 | 3132 | 2480
2002 1040 | 2303 | 1841 1467 | 3179 | 2418 | 7755 | 11325 | 9066 | 5584 | 8268 | 6672
2003 | 3532 | 5431 4132 | 5694 | 8278 | 6444 | 11288 | 18986 | 18681 | 11607 | 14771 | 15855
2004 | 9227 | 10999 | 11314 | 12239 | 15656 | 15805 | 2209 | NULL | NULL | NULL | NULL | NULL
PIVOTZ2 012t & AL0|Q| EXNSIA| gbi= WAt X[ of| CHEH NULL 242 Patati|Ct XM El 2 Zatst WXt X|® F50
27| gi0] S 212 (0= Al(utd H|0|E ORD)o| LEHH= A< Zotof| LIELHLICE &, EXlish= 2= &2 X|™sHX|
U2 4 2= ZOo| NULLSI gHo| M2 = UFLICH 2L, Z 3ol NULL g0 LIEHATED sHAf BEEA] WA} X[ 0| EXY
SHX| b= A2 OfU|Ch wX} X|&2 Qof| NULL gt0| S{&=|X| g2 4 quantity 22| 7| NULL gtof| 2o MZ =
USHLCH NULLES FA[stal 0nf 22 CHE 740| Tl LIERT|E #Sh= A2 select Z=01| ISNULL( ) &5 AtEEH

SELECT OrderYear,

ISNULL([1], 0) AS MOT,

ISNULL([2], O) AS MO2,

ISNULL([3], 0) AS MOg,

ISNULL([4], 0) AS M04,

ISNULL([5], 0) AS MO05,

ISNULL([6], O) AS MO®6,

ISNULL([7], 0) AS MO7,

ISNULL([8], 0) AS M08,

ISNULL([9], 0) AS M09,

ISNULL([10], 0) AS M10,

ISNULL([11], 0) AS M11,

ISNULL([12], 0) AS M12

FROM (SELECT OrderYear, OrderMonth, Quantity
FROM OrdersFact) AS ORD
PIVOT

(
SUM(Quantity)

FOR OrderMonth IN([1],[2],[3],[4],5],[6],[7],18],[9],[101,[11],[12])

) AS PVT
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21 ME2 ChEa Z2EH.

OrderYear 1

N
w
IS
(6]
(o]
~
(o]
©

10 11 12

2001 0

o
o
o
o
o

966 2209 | 1658 | 1403 | 3132 | 2480

2002 | 1040 | 2303 | 1841 1467 | 3179 | 2418 | 77556 | 11325 | 9066 | 55684 | 8268 | 6672

2003 | 3632 | 5431 | 4132 | 5694 | 8278 | 6444 | 11288 | 18986 | 18681 | 11607 | 14771 | 15855

2004 | 9227 | 10999 | 11314 | 12239 | 15656 | 15805 | 2209 0 0 0 0 0

I}A E|0|=0i| ISNULL(Quantity, 0y At25tH PIVOTO| ZRSHR| &= wA} |- of| CHal A4AsH NULL Z40| Of-|2} Quantity

S(EXSHE Z2)2f 7= NULL 2t 2HE XM2[sHA &L T

200341t 2004 2t R 272] o= 3 Zfe| ZEstol| thal| 2+ 112 IDoj| tieh TA| 22 1-9 B = Hhatsl A} St

7FSsl SAICt ol = 3 A gtS Bhalsta Holl 02 IDE ghetste{d ofE #2IE AFEEL T,

SELECT *
FROM (SELECT CustomerID, OrderYear, OrderMonth, Quantity
FROM OrdersFact
WHERE CustomerlD BETWEEN 1 AND 9
AND OrderYear IN(2003, 2004)

AND OrderMonth IN(1, 2, 3)) AS ORD
PIVOT
(
SUM(Quantity)
FOR CustomerID IN([1],[2],[3],[41,5],[6],[71,18],[9])
) AS PVT

Zot Mg2 oS 284

OrderYear | OrderMonth 1 2 3 4 5 6 7 8 9
2003 1 NULL NULL NULL 105 NULL NULL 8 NULL NULL
2004 1 NULL NULL NULL 80 NULL NULL NULL NULL NULL
2003 2 NULL 5 NULL NULL NULL NULL NULL NULL 15
2004 2 NULL 10 NULL NULL NULL NULL NULL 6 3
2003 3 NULL NULL 105 NULL 15 NULL NULL NULL NULL
2004 3 NULL NULL 103 NULL 25 4 NULL NULL NULL
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CustomerD2}Quantity= 2+2} m|Ed Al Zr A2 AL2E|7| W20 0] A A|A 2l group-by list= OrderYear@} OrderMonth

= =
20| 5t 2 = | HERAL T

SELECT *
FROM (SELECT CustomerID, OrderYear*100+OrderMonth AS YM, Quantity
FROM OrdersFact
WHERE CustomerlD BETWEEN 1 AND 9
AND OrderYear IN(2003, 2004)
AND OrderMonth IN(1, 2, 3)) AS ORD

PIVOT

(
SUM(Quantity)
FOR YM IN([200301],[200302],[200303],[200401],[200402],[200403])

) AS PVT

ZAnt Zgh= ci3a Z2aHct
CustomerID 200301 200302 200303 200401 200402 200403

2 NULL 5 NULL NULL 10 NULL
3 NULL NULL 105 NULL NULL 103
6 NULL NULL NULL NULL NULL 4
4 105 NULL NULL 80 NULL NULL
8 NULL NULL NULL NULL 6 NULL
5 NULL NULL 15 NULL NULL 25
7 8 NULL NULL NULL NULL NULL
9 NULL 15 NULL NULL 3 NULL
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UNPIVOT
UNPIVOT 2AMXIS A
oF FARILICE

=5t o|o| |l Hlo|HE Htatet =

QIELICEH UNPIVOT odAtxlo| 12

o} 4= PVOT 914HR}

0|2 Sof 2 MlMoj|A CFZ Auctionlitems E| 0|22 MZtsH 2AAIL,

itemid itemtype whenmade initialprice
1 Wine 1822 3000,0000
2 Wine 1807 500,0000
3 Chair 1753 800000,0000
4 Ring -501 1000000.0000
5 Painting 1873 8000000,0000
6 Painting 1889 8000000.0000

ltemAttributes E| 0|20 £ME0| FA|=l= HD} SAFSHEIAIOZ ZHAMO| M2 CHE

[

ol ZA|=[7|S et ZHYsH ALY,

itemid attribute value
1 itemtype Wine
1 whenmade 1822
1 initialprice 3000.00
2 itemtype Wine
2 whenmade 1807
2 initialprice 500.00
3 itemtype Chair
3 whenmade 1753
3 initialprice 800000.00
4 itemtype Ring
4 whenmade -501
4 initialprice 1000000.00
5 itemtype Painting
5 whenmade 1873
5 initialprice 8000000.00
6 itemtype Painting
6 whenmade 1889
6 initialprice 8000000.00
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UNPIVOT #2|0i|A] itemtype, whenmade, initialprice 22 8§02 3|&st2{ 1 EHL|CH 2t 8iofl= &= ID, &4 U gto] 2Lofot
&L attribute?} valueRh= A2 2 & 0SS MBS slof BTt OIS PVOT gi4kxie| pivot_column % value_columnof
SHHELICE attrbute @2 3|TA|7| DA} SHE AR & 0|Z(temtype, whenmade, initialorice)& Zt2=2 7P SLCt, value Ze
MZ CH2 31| 22 HoflA] Bite] chat U2 2k JIMSUICH 2ot 2SI 57| 2I5H 24 RE5HX| 842 UNPIVOT
22| HMO| MA|E & AR M2t ZH0| HEE RESH H2|7} MAIEIL|C,
SELECT itemid, attribute, value
FROM Auctionitems

UNPIVOT

(
value FOR attribute IN([itemtype], [whenmade], [initialprice])

) AS UPV
PIVOT @i4kxLe] ol5=2A] FOR 0| SI2= value_column(0] Z0i|= value)oil CHEH 0|22 s 2&i|ct FOR & CHSof
pivot_column(0| Z-0il= attribute)ol| CHEH O|F 2 M3 CHS pivot_column| 2t = 1K} k= A A 0|52 S5t
Sl IN =2 HIZBHLICE 0] o] S22 PIVOT @idRolA (column_list) 241 ZZEILICH 0] A2l= CI22 22 2FE
YA

Net Sq[Client Data Provider: Msg 8167, Level 16, State 1, Line 1
‘whenmade' 9| &2 UNPNVOT S20]| XM=l CIE €o| R S=ECH
L value Zolli= M2 THE 224 SBoi|lM R El 20| ZEFELICH(column_list) off ZA|== 2)). 2E & 410 thato| T &
0|7 miZ0il UNPVOTZ ’é‘ﬁo”ﬁk 3 (column_list) off = 2= 22| H0[E YA, Zo| X YAUET} SsHof gict. 02
SHAlets SFAIZ17| fIal 3712 2= Set HI0[E YA 2= Heksh= 0= A2t 24 UNPIVOT MRS MSE -+
USHEE ME OE &4 25 Set H0[E YA Hatshz SAlof H2i2| Ho[H ¥4lE RAIE = Urhks HollM
sql_variant H|0|E] @42 78t T2} ElL|Tt of Hgts M Esto] o™ F2|E thsat 20| +d5ta Hoh=s 20 E 5

LICt.

SELECT itemid, attribute, value
FROM (SELECT itemid,
CAST(itemtype ~ AS SQL_VARIANT) AS itemtype,
CAST(whenmade  AS SQL_VARIANT) AS whenmade,
CAST(initialprice AS SQL_VARIANT) AS initialprice
FROM Auctionltems) AS [TM
UNPIVOT
(
value FOR attribute IN([itemtype], [whenmade], [initialprice])
} AS UPV
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21} attribute Z2| H|0[E{ 4|2 sysnamelL|Ct, 0= SQL Server7t 73| 0|F& MEshH= Hl ALE3H= HI0|E @A LT,

o1d
UNPIVOT @4tk Z3joflAf value 20fl 4= NULL 24 M2A517| ThEoj PIVOT eietxier 212 Hefst ofarst ipjom 2}

XS A | — o o =
e gitts HE FEstAR.,

Auctionltems?| & O Z 5|XGH7| IHE0| O|M UNPIVOT Zk10| Z 1t} ltemAttributes?| SHS Aststo] E&F AOlE M&

& UABHCL

SELECT itemid, attribute, value
FROM (SELECT itemid,
CAST(itemtype ~ AS SQL_VARIANT) AS itemtype,
CAST(whenmade  AS SQL_VARIANT) AS whenmade,
CAST(initialprice AS SQL_VARIANT) AS initialprice
FROM Auctionltems) AS ITM
UNPIVOT
(
value FOR attribute IN([itemtype], [whenmade], [initialprice])
) AS UPV
UNION ALL
SELECT *
FROM ltemAttributes
ORDER BY itemid, attribute

Znt &g cfSa Z2sUH et

itemid attribute value
1 color Red
1 initialprice 3000.00
1 itemtype Wine
1 manufacturer ABC
1 type Pinot Noir
1 whenmade 1822
2 color Red
2 initialprice 500.00
2 itemtype Wine
2 manufacturer XYZ
2 type Porto
2 whenmade 1807
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3 initialprice 800000.00

3 itemtype Chair

3 material Wood

3 padding Silk

3 whenmade 1753

4 initialprice 1000000.00

4 inscription One ring

4 itemtype Ring

4 material Gold

4 size 10

4 whenmade -501

5 height 19,625

5 initialprice 8000000.00
5 itemtype Painting

5 name Field of Poppies
5 artist Claude Monet
5 type Oil

5 whenmade 1873

5 width 25625

6 height 28,750

6 initialprice 8000000.00
6 itemtype Painting

6 name The Starry Night
6 artist Vincent Van Gogh
6 type Oil

6 whenmade 1889

6 width 36.250
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APPLY
APPLY Z3 OIARIS ALS5HH Ol Bl012 BHEAI0] 2t 30| KIS Blo]2 Hgh 8142 Bt 1 S8 4 LIt JON
9| FROM #20|M APPLYE XM &t Ct APPLY= CROSS APPLY 2}

A PIMAIZ AIBSHE 2T} RAEHYAlOR a0
SHE|Z

OUTER APPLY & & 7}X| HENZ NS EILICt APPLY AMXIE Sall SQL Server 20050{ M = 22 51| F2[ol|AM H|o|=
BHEH BI4S AR 4 AT

CROSS APPLY

CROSS APPLY: 9Jst E0l2 HHa4lo] 2t 840] Blo|i2 ¥I8H 8142 SEEILICH B0l ¥HEt 80| I42Af 2 Blof2
o 22 AZE 4 UBLICt CROSS APPLYE B0l HHe 3i5-0] el 552 HIglEl DE AljolA S8 21 HBtS viat
BILICH BI0I2 Bk 147} FOIT 9fi #o| ¥l FBHS BHEsh szt ol W2 HNR vilslR| RALIC oIS S0f, TS
B0l HHe Bl & H0] A o152 WOLS0| T A 4247 FITZHS 2R EAISH: Shfol $O= o|RofX goj2S
BBt

CREATE FUNCTION dbo fn_scalar_min_max(@p1 AS INT, @p2 AS INT) RETURNS TABLE
AS
RETURN
SELECT
CASE
WHEN @p1 ¢ @p2 THEN @p1
WHEN @p2 ¢ @p1 THEN @p2
ELSE COALESCE(@p1, @p2)
END AS mn,
CASE
WHEN @p1 ) @p2 THEN @p1
WHEN @p2 ) @p1 THEN @p2
ELSE COALESCE(@p1, @p2)
END AS mx
GO
SELECT * FROM fn_scalar_min_max(10, 20)

My
icl)
I
o
rlo
n
oo
i}
my
i)
L
Il

mn mx

10 20
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CHS T1 HIOISE o= S0 2RUELICH

CREATE TABLE T1
(
col1 INT NULL,
col2 INT NULL

)

INSERT INTO T1 VALUES(10, 20)
INSERT INTO T1 VALUES(20, 10)

INSERT INTO T1 VALUES(40, NULL)
INSERT INTO T1 VALUES(50, 50)

(
(
INSERT INTO T1 VALUES(
(
(

T19] 2+ 8Hof| CHH fn_scalar_min_mexS $&512{ 1 SiL|CH Ct23} 2t0] CROSS APPLY HE|2 ZtABhLICt
SELECT *
FROM T1 CROSS APPLY fn_scalar_min_max(col1, col2) AS M
21 Fek2 oh2a 25t
coll col2 mn mx
10 20 10 20
20 10 10 20
NULL 30 30 30
40 NULL 40 40
50 50 50 50

EH|O|E Ytat 27t 53 2fF 3ol Chal oi2] 7He| ?:';‘%
gl CTE(Common Table Expressions) AlA10{|A{ A}
tl|o|E{t| 0|20 CHS 2 Z+2 Departments E-I|O|§§ AT

Employees E|0]

Q|5 glo| 1EH'_

=22 A7
== o—|

lIﬂ
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CREATE TABLE Departments

(
deptid INT NOT NULL PRIMARY KEY,
deptname VARCHAR(25) NOT NULL,
deptmgrid INT NULL REFERENCES Employees

)

INSERT INTO Departments VALUES(5, Training , 4)

SET NOCOUNT ON
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(6, ‘Gardening’ , NULL)

o) '='A10{|E Employees E|0|Z0]| = ZIRlo] siiEket= 2I2|AL ID7F AX|ZH Gardening £A{2] AXME £A{0| 22|

A7t g = AFHCH, Emloloyees HIOIS0l| U= H2IRITtBIEA| RME HE|3iChs M E FEsHUAIL, C2Tt 22
H C |.

E0|=S ghet e X IDE Q= &30 slie 2/t 2E &0l Us 12| Fot 2 USS gretei oy,

-

CREATE FUNCTION dbo fn_getsubtree(@empid AS INT) RETURNS @TREE TABLE
(
empid INT NOT NULL,
empname VARCHAR(25) NOT NULL,
mgrid INT NULL,
Vi INT NOT NULL
)
AS
BEGIN
WITH Emplopyees_Subtree(empid, empname, mgrid, Ivl)
AS
(
-- Anchor Member (AM)
SELECT empid, empname, mgrid, O
FROM employees
WHERE empid = @empid
UNION ALL
-- Recursive Member (RM)
SELECT e empid, e empname, e mgrid, es M+1,
FROM employees AS e
JOIN employees_subtree AS es
ON e mgrid = es empid
)
INSERT INTO @TREE
SELECT * FROM Employees_Subtree
RETURN
END
GO
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2t 24 P2l xjol Cheh RE SZ0| S5} KIS HHakslaH Ch2 F2|S AFREIC),

SELECT *
FROM Departments AS D
CROSS APPLY fn_getsubtree(D deptmgrid) AS ST

deptid deptname deptmgrid empid empname mgrid Ivl
1 HR 2 2 Andrew 1 0
1 HR 2 5 Steven 2 1
1 HR 2 6 Michael 2 1
2 Marketing 7 7 Robert 3 0
2 Marketing 7 11 David 7 1
2 Marketing 7 12 Ron 7 1
2 Marketing 7 13 Dan 7 1
2 Marketing 7 14 James 11 2
3 Finance 8 8 Laura 3 0
4 R&D 9 9 Ann 3 0
5 Training 4 4 Margaret 1 0
5 Training 4 10 Ina 4 1

017|M ZFZslfof & Alet2 T ZHRI LI, 24, Departments2| 2t 242 sifg £A{ 2t2| Kol CHEH fn_getsubtreeol|A etz
= 0| Exfoh= AT ofe] 1 SSELICH ZM, fn_getsubtreer} g1 EEtS BHeksT| IHZ0] Gardening FA= Z 2o

HAI=X] b5

(=]
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CROSS APPLY 94AMXIQ| EE

C n
oE S04, Chs &= S8 22401 tigt 7+ 222 | = 28 i

USE AdventureWorks
GO
CREATE FUNCTION fn_getnorders(@custid AS INT, @n AS INT)
RETURNS TABLE
AS
RETURN
SELECT TOP(@n) *
FROM Sales SalesOrderHeader
WHERE CustomerID = @custid

ORDER BY OrderDate DESC
GO
CROSS APPLY HMAIE ALSSHH CH2at 22 IS F2|E Solf 2 10| TSt 718 =29 £ 2212 M2 & USLHIC
SELECT O *
FROM Sales.Customer AS C

CROSS APPLY fn_getnorders(C CustomerlD, 2) AS O

TOP2| 7|5 7Hof| cigh RIMIE HE= 2 WA Q| 2RO 2l=|= “TOP 7|5 gl S HZESHIAIL,

OUTERAPPLY
OUTER APPLY:= CROSS APPLY2} O RAISHK|CH H|O|S Bhet g7t Bl TEtS Hetel 2|2 H|o|=2| /: Bratsitt=
AHOFEO] U&LITE NULL ZH2 BflolS gHaH B0 elof| sl of Zhom wHEkElLICE, oS 01, CROSS APPLY il
OUTER APPLYE At&si24M 0| MiM0jlA| CHE Departments H|O| =0l CHEE F2|E T& st £2{ 2| OHX|2 Hoj| F=5H
A2,
SELECT *
FROM Departments AS D

OUTER APPLY fn_getsubtree(D deptmgrid) AS ST
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Z3t mgte ohgn Zau
deptid deptname deptmgrid empid empname mgrid Ivl

1 HR 2 2 Andrew 1 0

1 HR 2 5 Steven 2 1

1 HR 2 6 Michael 2 1

2 Marketing 7 7 Robert 3 0

2 Marketing 7 11 David 7 1

2 Marketing 7 12 Ron 7 1

2 Marketing 7 13 Dan 7 1

2 Marketing 7 14 James 11 2

3 Finance 8 8 Laura 3 0

4 R&D 9 9 Ann 3 0

5 Training 4 4 Margaret 1 0

5 Training 4 10 Ina 4 1

6 Gardening NULL NULL NULL NULL NULL
28 519 A2/ EHlolE Btz gl
SQL Server 20000{|M = 234 512 2|2 E|o]S thet &5 & X & 4= giX|2H SQL Server 20050{|A{= APPLY ZHA|1E

SELECT *
FROM Departments AS D
WHERE (SELECT COUNT()
FROM fn_getsubtree(D deptmgrid)) Y= 3

deptid  deptname deptmgrid
HR
2 Marketing 7

2| LHoil 215 F42|2]

=
T

Ak ghatst R} sl A T

g2 2 ZEHOIS

gt

IS 22 H2IE

St

—
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EXCEPT % INTERSECT

ANSI= ZIEHS Afo|of 84t 4= = UNION, EXCEPT, INTERSECT S 3 7}X|Q| 25| o1AtS HOl3i0 2t oAt
DISTINCT(Z|:2ZH2t ALLO[2H= 27}K| HUAR TLEEIL|CH SQL Server 20002} 1 0| HAS 0] & 71X| 57_4% o= 3
SH= UNION Zfgt o1AMah X|2I3HK|at SQL Server 20055 AA|X{0l DISTINCT HUAS 3t
R|21517| AIRHHALICH ALL HtAE SQL Server 200504 THE|X| UX|DH ALL HUAS EE,F?_F EXCEPT 3-4
INTERSECT:= AlH| £+20{M 72| R P=|X| oH= ¥HH DISTINCT H 2UAS E kst EXCEPT 2 INTERSECT= AlM| £8s|=

rﬂ-
o
%
_|
_‘
m
X
n
O
_|
i

A7t Bt HE 35t AgUH o
EXCEPT % INTERSECT At&
028 MZ2 IttS ALESIY| 2fet 2EbN el Y42 Chgat ZEH T

{Query_expression) set_operation {query_expression)
UNION Z!&t oiat0] A2} 3 Z8 1&lo| EXCEP % INTERSECTH = ME=22 0| BEE22 ZI=ks| AHslx
E silEUCt 2o Detel g o|E2 A ¢ Fz|of 2Jsi ZEELICt F A2 25 Qo| Tt Sshol s 2
SEt=|ofof SHCHRIAIR QI Bistol| ofal), Tt pidte| Antof MEE|= 22| Si-t2| ORDER BY HE X|Ee = oM /i
Fz|2t 274 ORDER BYE X|Hshs A2 s1E=|A| REUCE 2= Tgt pddtof Oloh Ad=|= Hlw= i3] Feto| MA| o
A5k=2 O0|X|0 NULLE MZ20iH| SS8t 2422 IAISILICE o|E S0, CustomerlD: 11676 ! SalesPersonl
9] &2 CustomerlD: 11676 ! SalesPersonID: NULL®I EE CI= EI&to| HAnp SISt ZHOF ZEFSh|Ct,

i
[
rn
0 -4
2 Mo
2
r

W)
Z
C
—
—
ro
A e
o

UNION ¢iMxb= = 2| of Zut &gtE ¢z sto] SEE! ZutollM Hohel &
EXCEPT= A e ZIEHEXCEPT 7|9{= 2125)0i| LIEPR| o} 5 einf ZIEHEXCEPT 7
S ghalght,

R

|},
HE LEFR)0= HEIA| = EH2

INTERSECT= F &gl 25 LIEfL= Eoie| &S Hhakettct.
CHS oM E Sslif =22 EXCEPT S INTERSECT Zigt ¢tof| Ciet O|shE =& = USHICE

CH2 2= AdventureWorks H|O|E{H|0|A LY Sales SalesOrderHeader Ei|0|£01|A territory 32} 2004404 CHaH CustomerlD

2} SalesPersoniD A+ diskst|C,
USE AdventureWorks;

SELECT CustomerlD, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040101" AND OrderDate ¢ 200501071’
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Znt g2 CfSa Z2aHchEe 2 HEE).
CustomerlD SalesPersonID

18 277
18 277
22 275
22 275
39 275
39 275
79 276
79 276
148 275
149 268
149 281

11676 NULL

11676 NULL

22124 NULL

27503 NULL

27657 NULL

(77 row(s) affected)

0, 021 ol el Atelo| S Helg & IO £ 31 20| 5l Af
%%HEIC’“W'O‘:'E 5 90| ABILICH FE3 2If Abgl D7} NULLOJR 21247

== HEHLCH

9
k=l
1
2
2
@
-“)I
HO

A Mo
(hiY
°

2
IR

C}2 F2|= AdventureWorks H|0|E{H| 0| A L Sales SalesOrderHeader E{|0|£0{|A territory 37} 20031404 CHaH CustomeriD
@} SalesPersoniD 2 dtaksiL|Ct,

SELECT CustomerlD, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20030101" AND OrderDate ¢ 200401071’
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2 HE2 ChEn ZaHohEE 3 EEE).

CustomerlD SalesPersonID
18 277
18 277
18 277
18 277
22 275
22 275
22 275
22 275
39 275
39 275
39 275
39 275
58 275
79 276
79 276
79 276
79 276
147 275
147 275
148 275
148 275
149 281
149 281
149 281
149 281

13291 NULL
16668 NULL
18315 NULL
27286 NULL

(149 row(s) affected)
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200440fl= =

230]| AUMUR|2H 2003 A= AUAUT A K| 32| 124 3! A AL &S hatsl{of BTt THEsH ZAICEH

HO
I

EXCEPT &8t 91418 A3} 0] Sietg M3t weie kg 2t

SELECT CustomerID, SalesPersonlD
FROM Sales.SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040101" AND OrderDate ¢ 200501071’

EXCEPT

SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20030101" AND OrderDate ¢ 200401071’

Znt g2 oS Z2suct
CustomerlD SalesPersonID
149 268
287 277
468 277
646 275
11676 NULL
22124 NULL
27503 NULL
27657 NULL

(8 row(s) affected)

UNION 2! INTERSECT®2} E2| EXCEPT Zlgt piat2 H|CHEI Ao |2t S FEsHIAI2. =, U UNION V= V UNION U2t
=22 F2stl, UINTERSECT V 24A| VINTERSECT U2t =2|M o= S2sIX|2t U EXCEPT V=V EXCEPT U2}
5

=2 o= SYSHA| RS oS S0, 212 #H2|oM HEE wAISHH 2003d0= 2 &

[
AT S | 32| 12 5l A ALY WS LIEIHE CHE 2ot Teto| MEEILICE

Ofn

O] UAX|ZH2004H011=

(=]

- o=
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SELECT CustomerlD, SalesPersonlD
FROM Sales.SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 220030101" AND OrderDate ¢ 200401071’

EXCEPT

SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20040101" AND OrderDate ¢ 20050101’

ZAnt g2 cfE2a Z2sHct
CustomerlD SalesPersonID

58 275
147 275
198 277
219 275
238 275
274 275
288 277
395 277
472 275
562 275
598 275
643 277
694 275
13291 NULL
16668 NULL
18315 NULL
27286 NULL

(17 row(s) affected)

SQL Server 2005 Transact-SQL 7|5 744 |65



Microsoft

SQ

L Server2005

200441} 2003 250f| A== AS 714 28{H CH20f 20| INTERSECT 944tS AtEsh|Cl

SELECT CustomerlD, SalesPersonID
FROM Sales,SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040101" AND OrderDate ¢ 200501071’

INTERSECT

SELECT CustomerlD, SalesPersonID
FROM Sales.SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20030101" AND OrderDate ¢ 20040101’

CustomerlD SalesPersonID
18 277
22 275
39 275
79 276
148 275
149 281
183 275
197 277
220 275
223 276
237 275
306 277
310 275
323 277
327 275
348 276
360 277

66 | Micresoft




363 275
377 277
381 275
400 275
418 275
431 217
454 275
523 276
527 281
543 275
544 275
546 276
579 275
606 275
622 275
660 277
670 275
695 275

(35 row(s) affected)

25} o pto| A} FISHS LA|Sks12{H INSERT INTO = SELECT INTO 22 AF2E 4= QI&L|C}H INSERT INTO= ZiEkst
Lt SELECT INTOQ| Z<ol= & edmi Fz[of2t INTO S X|™sHo} Shict, oIS S0, #T2k= 2A| E|o|SolA ofF
INTERSECT oiAte| ZIE +x|glsh= e 2 chSal Z&4 Tt

SELECT CustomerID, SalesPersonlD
INTO #T
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040101" AND OrderDate ¢ 200501071’

INTERSECT

SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20030101" AND OrderDate ¢ 200401071’
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ol #A

0124

ol izt o1AHS EB1EH 4 K|t SOL Servers CHST 242 M3

183
2. INTERSECT
3. UNION, EXCEPT

T& 12 & 29 320 MA HUlE[1 & 2 & 320 MA EUtgH o S2E
Eluct,
CHS H2IE o2 S0 SAIC

SELECT CustomerlD, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20030701 AND OrderDate ¢ 200310071’

INTERSECT

SELECT CustomerID, SalesPersonlD
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20031001" AND OrderDate ¢ 20040101’

EXCEPT

SELECT CustomerlD, SalesPersonID
FROM Sales.SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate y= 20030101" AND OrderDate ¢ 20030401’

INTERSECT

SELECT CustomerlD, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 220030401" AND OrderDate ¢ 200307071’

UNION

SELECT CustomerlD, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040101" AND OrderDate ¢ 200404071’

TEO| 0f2] M2 ZHoM 22 HIt
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SELECT CustomerID, SalesPersonlD
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3

AND OrderDate )= 20040401 AND OrderDate ¢ ‘20040701’

Znt &gl cfSa Z2sUot
CustomerlD SalesPersonID
18 277
22 275
39 275
79 276
183 275
197 277
220 275
223 276
237 275
287 277
306 277
310 275
323 277
327 275
348 276
360 277
363 275
377 277
381 275
400 275
418 275
431 277
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454 275
523 276
527 281
543 275
544 275
546 276
579 275
606 275
622 275
660 277
670 275
695 275
11676 NULL

(35 row(s) affected)

CHE2 flo] H2lE UHsh| E8e A= M, F 2t

ro

=2 X2l 7t =M E HERL DY,

set_2003_Q3
1. INTERSECT
set_2003_Q4

4 EXCEPT
set_2003_Q1
2. INTERSECT
set_2003_Q2
5. UNION
set_2004_Q1

3. INTERSECT
set_2004_Q2
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INTERSECTE 2|0l LIEIL{= oAt Z0jA M8 A7} 712 =7 w20l INTERSECT eigto] M2 x| RBE/ct,
EXCEPTS} UNIONS M8 A $:20] SLsIS2 ol 2 HIIELC) o] A0l EXCEPT/} x| Hjel cf2
UNIONO| Z7}gluct,

712 S50 200l i Beals
5 2l

== =
LS A%‘—IEF 22| %EI" §E1 Hetet HHE 2l 2SS ALE5t0] TS0 20| B

(SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate Y= 220030701 AND OrderDate ¢ ‘20031001’

INTERSECT

SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20031001" AND OrderDate ¢ ‘20040101")

EXCEPT

(SELECT CustomerID, SalesPersonlD
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 220030101" AND OrderDate ¢ ‘200304071’

INTERSECT

SELECT CustomerID, SalesPersonID
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20030401 AND OrderDate ¢ ‘20030701")

UNION

(SELECT CustomerID, SalesPersonlD
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 220040101" AND OrderDate ¢ ‘200404071’

INTERSECT

SELECT CustomerID, SalesPersonlD
FROM Sales SalesOrderHeader
WHERE TerritorylD = 3
AND OrderDate )= 20040401" AND OrderDate ¢ ‘20040701")
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M2Z2 DRI S%t X|-: SET DEFAULT 3 SET NULL

ANSI SQL2 2|2 7|(FOREIGN KEY) M|2f =212 R[&st7| 2{ah U 71x|9] ks &= %’%‘% 7&9|er| r AI*E"OI o
HrAlo2 ojef 7|7} AZsH= E|0[20) ChEH DELETE S UPDATE oddtof| ch235t

o

et SQL Server 20002 NO ACTION %! CASCADEZN= & 71X| 2telE X|RIsIX
2 SET NULL &= S22 =712 K| EH Tt

SET DEFAULT 2! SET NULL &= S22 DRI(Declarative Referential Integrity) 7| 5= H < E&EHCH 2I2f 7| 4912 ON

UPDATE 2! ON DELETE M1} 8bH| 0|2{8t M2 AFRSH £ QI&LICH SET DEFAULTS &% E0[Z0fA 342 ARSIAL
(ON DELETE) &=l 7|= 26| 0|Est= 2 2(ON UPDATE) SQL Server7} ZH7st= E0[20) Qs 212 30| Zzat= of 7
= Yo 7|EgteE dYsitt= AE 2|n|gh ), 0]t FAFSHA|, SQL Server= &Zsh= Q0| NULL Z+2 5ot SET

=20
NULL SN2 ARE3HE 2% a8 NULLE MYst= SO 2 3E $= JUSH o
O£ =01, &5 Customers E{|0|S0ll= 32| &M 1240t 12| 7hat 1Z40| USHICE,

CREATE TABLE Customers

(
customerid CHAR(5) NOT NULL,

/* other columns */
CONSTRAINT PK_Customers PRIMARY KEY(customerid)

)

INSERT INTO Customers VALUES( DUMMY" )
INSERT INTO Customers VALUES( ‘FRIDA")
INSERT INTO Customers VALUES( ‘GNDLF )
INSERT INTO Customers VALUES( ‘BILLY" )

Orders H|O|22 FES FHELICH F20| &M DHof|A BHEA| X|™=|0{of & H e iEUHCH FE2 st 124 ID
£ X|H5HK| ko™ JHAHDUMMY) 12 ID7} 20| 7|2XM o2 X|MEIL|Ct Customers E|O|20)A &S AM|E o SQL
ServerZ} Ordersd]| = 2t aio| customerid Zoi| NULLE MA 17 |E 2l8h|C}, customerid 20| NULLRI F=EE “Jof

7t ElL|CH &, 0|S2 o{= T Z0||H| = &351K| &Lt EESF Customers?| customerid 2oi| CHEH 2IH|0|ES 583511 7(|-
Bt 74gsl SAICE Ordersofl U= 2 WS 25 AH|0|ESIIAL & = QUKD 5|AF LS| HI =LA H&]0] 1
HARE QPSICIL JIMSIMAIL, ID7F HAS TH0|A| S5l FE2 7|2 IZHDUMMY)z 2HAEIL|Ct, Customers2|
customerid Z= 2IH|0|E& i} SQL ServerZ| 7|2ZF ‘DUMMY £ Orderso| Ri= #24 12 ID(customerid) 2 XS |1E
LT CH2at 0] 2J2 7|1E AtEsH Orders E|0|ES BHE1 R 7HX| T2 22 H|0|ES M SUH T,
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CREATE TABLE Orders
(
orderid INT ~ NOT NULL,
customerid CHAR(5) NULL DEFAULT( DUMMY’ ),
orderdate DATETIME NOT NULL,
CONSTRAINT PK_Orders PRIMARY KEY(orderid),
CONSTRAINT FK_Orders_Customers
FOREIGN KEY(customerid)
REFERENCES Customers(customerid)
ON DELETE SET NULL
ON UPDATE SET DEFAULT
)
INSERT INTO Orders VALUES(10001, ‘FRIDA", 20040101")
INSERT INTO Orders VALUES(10002, ‘FRIDA", 20040102")
INSERT INTO Orders VALUES(10003, ‘BILLY’ , ‘20040101")
INSERT INTO Orders VALUES(10004, BILLY, 20040103’ )
INSERT INTO Orders VALUES(10005, ‘GNDLF , 20040104’)
INSERT INTO Orders VALUES(10006, ‘GNDLF , 20040105 )

SET NULL 2! SET DEFAULT SM 2 E|AES|2{™ C}2 DELETE 2! UPDATE 22 AlSiSH|C}
DELETE FROM Customers
WHERE customerid = ‘FRIDA’
UPDATE Customers
SET customerid = ‘DOLLY
WHERE customerid = ‘BILLY

ZutMo=Z FRIDAS| FE2 customerid 20| NULL Ztol |2 XMz, BILLe| FE2 DUMMYQI X{Z XA EIL|Ct.

orderid customerid orderdate

10001 NULL 1/1/2004 12:00:00 AM
10002 NULL 1/2/2004 12:00:00 AM
10003 DUMMY 1/1/2004 12:00:00 AM
10004 DUMMY 1/3/2004 12:00:00 AM
10005 GNDLF 1/4/2004 12:00:00 AM
10006 GNDLF 1/5/2004 12:00:00 AM

SET DEFAULT SME AtEsta F=shs 20| &2=E E|0|S0f siE 2to] 9= NULLO| of Z7[2E4tE 7IXl= 39 E2|A
Al

SALS AlSHslH 57| ghAist ZiolL|Ct 0| =0{, CustomerstfiA{ DUMMY IS AbX|st CHS GNDLF2| customeridE
GLDRLEZ H|0|ESIH 2F 7| AU |Ct UPDATE= Customersoi| sliE 0| @i= DUMMY 1124 ID2} 74| GNDLF2|

Z22 x|&512{ 1 A|E5Hs SET DEFAULT SAHe Ea|7{giui},
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DELETE FROM Customers
WHERE customerid = ‘DUMMY’
UPDATE Customers

SET customerid = ‘GLDRL
WHERE customerid = ‘GNDLF
Net Sq[Client Data Provider: Msg 547, Level 16, State O, Line 1

UPDATE 20| COLUMN FOREIGN KEY M2t =71 ‘FK_Orders_Customers' 2} E=2 LoZiSLICt 0| S22 tempdd’
Hlo|E{H|0]2, ‘Customers’ E|0]E, ‘customerid Loi|A] SHAUGHALICE

0g

o
Ao
=)
O
Hl
m
3Q
I
T
o

HOolE Fzx SES HIRSH0] 2I2f 7[of Thet AtMet Y2 E He 37 sys.foreign_keysS AHELAL,

45 9 27 X2l 715 74

2

MAZID 2 B2| 7153

o] MMoM= 0| B{T2| SQL Serverd]| EAIRIH &5 ZHE sHAsILL G0 2E 7|
25 i } TRY..CATCH 2F Az|

2z =

=0 o
27|z JHMAIZI= 7IS eratoll sl CHELICE O M7Isolis BUK Y &g &
TZ7h ZEHE UL,

At

=
—1X
=

BULK & gt a4t

BULKGS TR HOJE(S BAYOR o4 R 4 U S OPENFONSET Sol K32 422 8 e SERRC
THOlA BOIEIS ae#m BULK S4, ThlY, J2|7 bop.exe HE= XS S3f MAE Eof il XMt
OPENROWSETOAf 32151 Efo|=20] 2] Ch20f 2 25 ol 231 2ol chet O[S XIE + 2UeLct

Ci22 OPENROWSETOR 38 4 2l BE Etfo] Mg F2elct

OPENROWSET
({ ‘provider_name’
, { ‘datasource’ ; ‘user_id ; ‘password | ‘provider_string' }
, { [ catalog. ] [ schema, ] object | ‘query’ }
| BULK ‘data_filename’ ,
{FORMATFILE = format_file_path’ [, {bulk_options)] |
SINGLE_BLOB | SINGLE_CLOB | SINGLE_NCLOB}
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(bulk_options) ::=
[, CODEPAGE = ‘ACP | ‘OEM | RAW | ‘code_page’ |
[, FIRSTROW = first_row |
[, LASTROW = last_row |
[, ROWS_PER_BATCH = ‘rows_per_batch'’ |
[, MAXERRORS = ‘max_errors’ |
[, ERRORFILE = file_name' |

oS £0f, cl2 Fele ‘c\temp\textfilel txt EIAE melojA 3740 A2 kst Znt Hojl colt, col2, coldets o HAlS
HIS &,

SELECT col1, col2, col3
FROM OPENROWSET(BULK ‘c:\temp\textfile1 txt
FORMATFILE = ‘c:\temp\textfile1 fmt’ } AS C(col1, col2, col3)

BULK SMS AlSE I, LI=0l| M3HE SINGLE_BLOB, SINGLE_CLOB EE= SINGLE_NCLOB SME AF25HK| &= CHH
o4 melo| XA Elofo} Sk M2 SESHIAIR. 17| 20 HolE T A, WE A} s 3 SHXE A|HE
= Q7| 9laL|ct FORMATFILED} 8 MEHM o= x|t 4 Ql= C}= 242 CODEPAGE, FIRSTROW, LASTROW,
ROW_PER_BATCH, MAXERRORS, ERRORFILEQ|L|C}, CHEZS| SM2 SQL Server 20002| BULK INSERT 241} Shy|
AFBE %= QUALIC ERRORFILE 282 HEAr 2 2RI o] melojls 212 Hjojef milzEe Aw 2RE 24= 0
0lAte] 80| ZEHEILICHE, OIS 2 OLEDB rowset = 2kl 4= 912). 0|5 #e Hlo[E] LYo|M 0] 23 T2 Y=
aojE Mg 2871 8 Ho[ES ojn] 5K ZU0|S2 S5 HR0E ARSI £ :w 1=
QUEUICH H2iof A8 %70 25 mjo| MAELCH Do ofn] EXfSHE AL RE7FWABIICH 0] T S At
204 Fof7} wAIsH 2 Alishy|s 2X|ot Rofo] 2olS oj whHo| YiALIC of2 =

of r
ERROR 9l AEE Ij2l0| (iSO MAEIL|C 0] }2e ERRORFILES] 2t 84S &Z%5l1 9F FIThS Alatgh |t

BULK & Z13t B2 ARZ310{ OPENROWSETOIA HHEIE! 2112 o022 21 CHet 2 Zelol thet elol2 SM2
RIEE 4= &LICH OIS 501, The TEE MyTable 0|20 thet ofa Fzlo] ZnS 2510, that slolZolM Mot =74

INSERT INTO MyTable WITH (IGNORE_CONSTRAINTS)
SELECT col1, col2, col3
FROM OPENROWSET(BULK ‘c:\temp\textfile1 txt’
FORMATFILE = ‘c:\temp\textfile1 fmt ) AS C(col1, col2, col3)

IGNORE_CONSTRAINTS 24 0[Q|of], 2= =iof| X|ME 4= U= Cf2 H|0|2 8lE= BULK_KEEPIDENTITY,
BULK_KEEPNULLS, IGNORE_TRIGGERS@JL|C}.
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EE3H BULK provider2 AF23}H SINGLE_CLOB(EX} H|0|E4), SINGLE_NCLOB(EL|Z = H|0|E]), SINGLE_BLOB(H}0|L{Z]|
HO|E)Q 22 &M & SILIE K| sto] TH H|0|E{E LOB(Large Object Type)e| Tt & Zro = dialst 4= QI [Tt 0|2
3 2M = =z A}%%}E ?é$01|— Zof oiolg X|™EHK| 2Lt VARCHAR(MAX), NVARCHAR(MAX),
VARBINARY(MAX) EE= XML Hlo|E| &4l = jLte| LOB(Large Object) U2 md S 2 4= QUSLICHINSERT

EE= UPDATETM ). 2 WHAC| ZetEo]| 71 Zo| Lol ChEh MAX XXt XML H|0|E] &Alof Chst AtM|st LHES &l

8 % aict

oS LOB g2 ZE5tE oM 2A{, CH2 UPDATE 22 ‘c:\temp\textfile101 ixt 2= EIAE mals 124 1010 CHSt
CustomerData E|0|=0]| )= txt_data Y2 2=FH|C}.

UPDATE CustomerData
SET txt_data = (SELECT txt_data FROM OPENROWSET(
BULK ‘c:\temp\textfile101 txt' , SINGLE_CLOB) AS F(txt_data))
WHERE custid = 101

3 0j| 2| 3to| LOB 28t 2IE0|EE 4 ICHs 22 REFHIAIR,
A S| o

CHS OilMI= INSERT 22 ALE5t0{ 112 1020] CHet Hio|A2| ot S LOB H2 2=sh= E S 2oiELH

INSERT INTO CustomerData(custid, binary_data)
SELECT 102 AS custid, binary_data
FROM OPENROWSET(
BULK ‘c:\temp\binfile102 dat’ , SINGLE_BLOB) AS F(binary_data)

o2l X2
SQL Server 2006.= TRY..CATCH Transact-SQL 7250| SE|2 Chsix|at of 2k2ist ofe] #2| HFILISS EeisaLIch

SQL Server?| 0| HEOME 2F2| X7} U= ZE T2 CHRolE 2F AMe| Z=E EEslof gELCt.
£ EYUstolz{H 20|22 GOTO 22 AtZaliof BHL|C H{=K0| HIO|E YAl Mat 2F e}
=)0 H2|7| 20| Transact-SQLOA] 0|2 24 Et 4= &L Tt SQL Server 2005= 0|28

T8t 2F7t o1 ofiME o7 |SIX| L=ChH BIXIE S=Rsh= O ARSEls 2FE LA R A2[E = AUSHCHTable B

Database Integrity Suspect, 5t=2|01 2LF S AlZH=71 20 O|g°,_l QHIXo| @)

BEGIN TRY/END TRY =& LH0|A A3H5 510 BEGIN CATCH /END CATCH =50iM 2F X2| ZEE

k7|8 513 ElLICE TRY S22 8 CATCH 20| {ofob BiLICH 2K 9108 P2 ©F7} 2ayst ZielLCt, 2iEks
AH

OlM| 2 Cl21} 22 Employess E|O|E2S
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CREATE TABLE Employees
(
empid INT NOT NULL,
empname VARCHAR(25) NOT NULL,
mgrid INT NULL,
/* other columns */
CONSTRAINT PK_Employees PRIMARY KEY(empid),
CONSTRAINT CHK_Employees_empid CHECK(empid ) 0),
CONSTRAINT FK_Employees_Employees
FOREIGN KEY(mgrid) REFERENCES Employees(empid)

-

MZ2 =3 AS H|o|20 Melsts Z=S XFA*OHOF 513 R IR 2 S Solf ol &rtol| thSsHof St 7 HEsH
A Cl=
= =

1} 2t0| {22 TRY., CATCH LZZ At2et|C},

BEGIN TRY
INSERT INTO Employees(empid, empname, mgrid)
VALUES(1, ‘Emp1’, NULL)

PRINT ‘After INSERT
END TRY
BEGIN CATCH

PRINT ‘INSERT failed’

/* perform corrective activity */
END CATCH

HeoZ 0| ZEE MsisIH ‘After INSERT 2= £240| LIEILILICH & M2 0| ZEE AsisIH INSERT Failed 2H=
E£H0| LEFH o,

P
|'II
k=
02
o
Ao
1
Ny
Im
i
=}
Ral
un
s
o
3
_<

TRY E2 Wjo| T =7t 2F glo| &l2=|M 5= CATCH E2 CI20| 25
£ Lje) esimol @71 M7[01 SIS CATOH S5 Lje) & Wil B o= A o] HELict

CATCH 250|| ofsl| 277 LH=|H 2F OfZZ|AH0|MO R Hat=|X| b=Cl= M2 FHEHIAIL. K5t ofZ2(A[0MO|

RF MEE IIMRI|E e 2 HEE ofZe|A oMo AAE FEsH ot BILICHOE S0 RAISERORE ALZst7Lt 2]
o] A1} &Ete=). ERROR_NUMBER( ), ERROR_MESSAGE( ), ERROR_SEVERITY( ), ERROR_STATE( ),
ERROR_LINE( ), ERROR_PROCEDURE( o} Z+2 AHZL &t40]| oJsf CATCH E20| RE 22 MHE Al2E 4= Q&L|C}
0| &= CATCH 259| O{C|oME ofd] ¥ 2|2 4= A2 e g2 SLstAl FAIELICH AX[0] LHE +=Fo| &=
oM CATCH 2522 MEE 7S == JUSUHCHOIE M 2F XM2IE 2ol 245 ME Z2A|XME), 0[E AlpIs17] 2

o thes| 2E 2F g YEE fecls tE 22 MY Z2AINME AYEct
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USE tempdb
GO
CREATE PROCEDURE usp_showerrorinfo
AS
SELECT ERROR_NUMBER( ) as ErrorNumber,
ERROR_STATE( ) as ErrorState,
ERROR_SEVERITY( ) as ErrorSeverity,
ERROR_LINE( ) as ErrorLine,
ISNULL(ERROR_PROCEDURE( ), ‘Not in proc’) as ErrorProcedure,
ERROR_MESSAGE( ) as ErrorMessage

GO
2oz, 2FE YMAF| L CATCH EX0A Z2ANE 255101 2F YES Hiatsh= O30 22 Z=5 f8igh|ot
BEGIN TRY
SELECT 1/0
END TRY
BEGIN CATCH
EXEC usp_showerrorinfo
END CATCH
SHol|M =l o= ARO[, 21X|0f CATCH E20] T LS TZEUME 25 27 FEE ALEE 5 UEHCL
ErrorNumber ErrorState ErrorSeverity ErrorLine
8134 1 16 3
ErrorProcedure ErrorMessage
Not in proc Divide by zero error encountered,
ghetk Zhol| dekS 0JA[X| 1 g5 02 ¥ F2|e = U= 7152 DECLAREE H|2let 2= HEE| dgks Wl =
CATCH 29| A tinjl HEHZ0o| 1 F2|=|010} 5l= @@error =2} CHZEHQIL|CH ERROR_NUMBER( )= @@errore]| CH
etoz AF%E' Qlo| CHA et 270l 2o MMEl TI0iZ HEo| XIS MIFetct, 1218 ME= SQL

|

TRY =5 LH2| sliiet bHx|L} SE
=5 W2 LHR &2 255K &
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2|=|X| pb2 2F 7t HiX| s FEIOA st I(ME
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Aolez 2R 7t BHkElLICY,
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Zmlel Y KTl OFE CE 2R9 X3 T2 HZECis MS FESHIAIR, Zule! Y HZinY 2RE St 43
SEOIAS WASIX| QIX|9t Of £2 $EO= TRY. CATCH 25 Hei7} XINse gL
010l HHABI24= AISOIA BIRSH= ChST 212 ZiTfel 2= TRY/CATOHS S8t 2014

LASIK| ZEH
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=
g'k
Ral
&2
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BEGIN TRY

SELECT * FROM NoSuchTable
END TRY
BEGIN CATCH

PRINT ‘Error caught at same level’
END CATCH

Output:
Msg 208, Level 16, State 1, Line 2
Invalid object name ‘NoSuchTable' .

2HH, M Z2AIK oM 2F 2| X7t Qe ZEE Waslshs 2= a3t 284

rir

USE tempdb

GO

CREATE PROC proct

AS

SELECT * FROM NoSuchTable
GO

TRY S5 W Z2ANE 2E6HH O =2 7F2| CATCH S50 2l Z2A|X W Aot 2F 7+ UAE A2l ),

BEGIN TRY
EXEC proct
END TRY
BEGIN CATCH
PRINT ‘Error caught at higher level’
END CATCH

Output:
Error caught at higher level,
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SQL Server 20052| 2= Xz |ol| CHEF AMM|EH 0f

Z MAl=E Chs 2 oS 27

2y3fE F= B2 S LEE HAKIE S3ehct.

PRINT Before TRY . CATCH block!
BEGIN TRY
PRINT * Entering TRY block’’
INSERT INTO Employees(empid, empname, mgrid) VALUES(2, ‘Emp2’ , 1)
PRINT ‘After INSERT’
PRINT * Exiting TRY block’
END TRY

BEGIN CATCH
PRINT * Entering CATCH block!’
IF ERROR_NUMBER( )= 2627
BEGIN
PRINT * Handling PK violation_,’
END
ELSE IF ERROR_NUMBER( )=547
BEGIN
PRINT * Handling CHECK/FK constraint violation .’
END
ELSE IF ERROR_NUMBER( )=515
BEGIN
PRINT * Handling NULL violation.,’
END
ELSE IF ERROR_NUMBER( )=245
BEGIN
PRINT * Handling conversion error.’
END
ELSE
BEGIN
PRINT * Handling unknown error .’
END
PRINT ¢ Error Number : ‘+ CAST(ERROR_NUMBER( ) AS VARCHAR(10))
PRINT “ Error Message : ‘ + ERROR_MESSAGE( )
PRINT ©  Error Severity: ‘ + CAST(ERROR_SEVERITY( ) AS VARCHAR(10))
PRINT ¢ Error State : ‘+ CAST(ERROR_STATE( )AS VARCHAR(10))
PRINT ¢ ErrorLine : ‘+ CAST(ERROR_LINE( )AS VARCHAR(10))
PRINT * Eror Proc : ‘+ ISNULL(ERROR_PROCEDURE( ), ‘Not within proc’)
PRINT * Exiting CATCH block’
END CATCH
PRINT ‘After TRY . .CATCH block’

| o=
=TT

a3

o
S

off e} A 2SSt
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ERROR_NUMBER( ) &4 CATCH 22 0/A] 0f2f ¥ S&=|04 84 ZIE20| CATCH 220 Mets|| SIS 220| %
£ Wil T2 SUSKIAR. of 2SS Nel 28 ofol HE X 1o 5} Nelos oo HEos du 1

2t Al 0
0l 22 glo| ghslof C} e S22 LiepL )

Before TRY ... CATCH block.
Entering TRY block.

After INSERT .
Exiting TRY block.
After TRY .. CATCH block.

CATCH E5& U ECHs Foll F2IsHAIR. 0| ZEE F MW= HlSHH TSt 22 S0 LEHLICE

Before TRY ... CATCH block.
Entering TRY block.
Entering CATCH block
Handling PK violation. .
Error Number : 2627
Error Message : Violation of PRIMARY KEY constraint ‘PK_Employees’ . Cannot insert duplicate key in object
‘dbo. Employees’ .
Error Severity: 14
Error State : 1

Error Line : 4
Error Proc  : Not within proc
Exiting CATCH block

After TRY...CATCH block,

TRY S50 QH=(UX(Z AZ=X| EUSE FEHOMAIZ, 7|2 7| 22t 2F2| 21, 2FE Algs|1 M2[3t CATCH =5
o= ZIEES0| ME=(ASH T 0|2 OIXITIX|Z 01 20| 7R HA| B2 X3 ID H|o[E{2] 24E AIEsto] CHECK M|eF =24
= ?IEF5H(employeeidofM S1E=(X| g4= NULL, INTRZ Bighel = Ql= 9 ) slie 2F 7| st MEE = M2|7H 2y
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) AS VARCHAR(10) + *found

(

ERROR_NUMBER
"/
ROLLBACK TRANSACTION -- can only ROLLBACK
*/
)=1
Y/
COMMIT TRANSACTION -- or ROLLBACK

*/

))=-1

Jinvestigate data. ..
.handle error. .
A2 2F 7| Mel=o] Z{3lo|L} StHo| A

handle error .

‘handle error ..
PRINT Transaction is open and committable’

PRINT Transaction is open but uncommittable’

PRINT ‘No open transaction’

I
..
I

INSERT INTO Employees(empid, empname, mgrid) VALUES(3, Emp3
/.

PRINT ‘Code completed successfully’

END TRY
ELSE IF (XACT_STATE(

PRINT ‘Error: * + CAST(
IF (XACT_STATE(
BEGIN

/* other activity */
BEGIN

BEGIN TRAN
COMMIT TRAN
END
ELSE
BEGIN
END

END CATCH

END
Code completed successfully.

BEGIN TRY
BEGIN CATCH
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Error: 2627 found.,
Transaction is open and committable,

XACT_ABORT MM Z5 ONSZ H¥511 0| I=E M BIMZ Aot 7|= 7| flet 2F 71 Llisti T3t 22 HA|
X7t 23EHCt

Error: 2627 found.
Transaction is open but uncommittable,

Transact-SQLoJ| ¥&k2 O|x|= 7|E} SQL Server 2005 7|

O MMM = Transact-SQLO| H8H= O|X|= SQL Server 20052| CHE 7|5 H&tof| s Z+afstr| dEetct TOP,
DML(Data Manipulation Language) with results, S 30| CHst MAX XA X}, XML/XQuery, DDL(Data Definition Language)
Eg|7, Queuing & SQL Server Service Broker, DML O[HIE 2! 2t2l S9| 7|:50| SHAZ|USLICY,

=1

TOP 7|5 &t

SQL Server B{™ 7,02} SQL Server 20000{|M= TOP SM2 Solf SELECT 2|7} gtatst= 34o| JiL| H|E2 Mstet o+

— [

UR(ZH &5 2l+2 MiSslof BH|C SQL Server 20050iA1= TOPL| 7|50| thE2t 20| M= A5 L

OfH| Bt 5| F2|E MEAN = ALZSlo] H2(2| A&k WA E el T+ &

UEHICH,

HISS ke

—

rir
rior

kst

rir
o

x| Al x|

o

mo
et
+

DELETE, UPDATE, INSERT 2|0 TOP M2 A 5= UEH L,
TOP ZME AMEE H2[2l ME2 22 Chat 25U T

SELECT [TOP ({expression) ) [PERCENT] [WITH TIES]]

FROM <(table_name) 7 [ORDER BY ]

DELETE [TOP ({expressiony) [PERCENT]] FROM (table_name) ...
UPDATE [TOP (¢expression)) [PERCENT]] <table_name) SET ..
INSERT [TOP ({expression)) [PERCENT]] INTO (table_name) ...
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SR} 412 B olofl KITE|0{of BLIC HE 90| A AIHSHE 22 O HXDIe] SEMS 93§ SELECT H2lojaft
RIIEILICE A2 SIR0[ojof BILICT, 5191 H2IE ALSSHE 22 % F2lo) e Hol=el 22 HTE + giaUd,
% 9lofof BiLc PE

PERCENT SME X|TsIA| *S 42 A2 AR S Z bigint H|0|E Aoz Bistst

o

29 C}. PERCENT 242
K| Hot= AR AlS AAIMOR float2 #3H 7455104 0-100 49|ofl E8ks|ofo} BiL|Ct WITH TIES 2413t ORDER BY B2

SELECT F2|0f| ARt K| IEL|C},

O|lE S0{ Ct3 Hel= M52 TOP M| Q2 ALEsto] 7Ha =2 Fol F22 X|I™E TS ghatati|ct,
USE AdventureWorks
DECLARE @n AS BIGINT
SET@n=2

SELECT TOP(@n) *
FROM Purchasing.PurchaseOrderHeader

ORDER BY OrderDate DESC
0|28t 7|5 SA2 QAE 80| |5 ME ZEA|X = AIZX| Ho| &=0| Q12 JIMq 2= A0 §35| F-E8&t,
=20l 5l9l F2IS AIZEOEM W WF T2 HGES AT I1Y A2 MeE T2 2 HEsls 4 22 55
20| S UsHLC

USE AdventureWorks

SELECT TOP(SELECT

COUNT(*)/DATEDIFF(month, MIN(OrderDate), MAX(OrderDate))
FROM Purchasing PurchaseOrderHeader) *
FROM Purchasing PurchaseOrderHeader

ORDER BY OrderDate DESC
SQL Server2| 0| H{F0A MS=|= SET ROWCOUNT SME At&stH F2|of oS Bh= ol TH-E HMgre &= USLICH
0S S04, SET ROWCOUNTE= UEHO= EF jto| CHEZE =AM Tl 0f2] JHo| 282 EMMOIM B2 2o H[o]
EE F7|M o= X|R= o] AHZEULC,

SET ROWCOUNT 1000

DELETE FROM BigTable WHERE datetimecol ¢ 20000101’

WHILE @@rowcount ) O

DELETE FROM BigTable WHERE datetimecol ¢ 20000101’

SET ROWCOUNT O

olot 22 WAlo2 SET ROWCOUNTS ALZ31H X|27|7} Alslsl= Sot EaM 202 sietsin e + s &
o2t &= Eth(ock escalation)S &HX|gt = ASLCH SET ROWCOUNTE AL&st= T4l TOPE 0 AQZ ALEE 5=

UEHICH,

DELETE TOP(1000) FROM BigTable WHERE datetimecol ¢ 20000101’
WHILE @@rowcount ) O

DELETE TOP(1000) FROM BigTable WHERE datetimecol { 20000101
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TOP SNHE ALSE W Z|Xat Z22 row-goal 2| 2|2t TOP ALS 0{R S g & & QU| tEol| Z|&3t Z2032
Mo

=i
2ot 2ol A2l 4dE = USHIC

SELECT Fz2|ofl e&t X[FE == 7| hZ0fl INSERT 0| TOPE ALES 227} rta 42hst =& Q[X|2H EXEC B2l 2
[e]

2} 2 UNION einio] 2t dolg mf R83lchs 28 2 4 AaHct

INSERT TOP __. INTO ...
EXEC ...

INSERT TOP ... INTO ..
SELECT ... FROM T1
UNION ALL
SELECT ... FROM T2
ORDERBY ...

DML with Results
SQL Server 2005= M 2(NSERT, UPDATE, DELETE)0|IA| HIO|E|Z Hislat 4= QIEE sH= M2 OUTPUT ES oI
&L CH INTO Hz} g4 OUTPUT A2 AtEsl0 8 Aol k2 BH2 H|0|E{E H|I0|S0|L} H|0|2 HEE B = UE

LI}, cheto| Hlo|S el 2 HolEl Ea[A E 22 71E 7HE = gi&UHCh

|_

INTO g1o] OUTPUT ZE A|H5l= 22 HIo|E = 2EXI0lA gakEu ot T2 tiEE2] 2 H0[EE HI0|SE 2L
A gk AL ct E2|AHE AlSshs Azt et SHOM dzisl 24AIR. ER[A W F2l= HI0[HE 2 &Kol ghete =
°'X|E‘} =222 g = U2 B2 X}tx|ojof S| CH SISt =X Z0| INTOZ} = OUTPUTZ} INTOZ} gi= OUTPUTS

T X|3510{ H|O[E1Z HIO|S/HI0IS Bir= 2 = US & OfL2t 2 EXjoiA| ke 5= Qlth=s HE REsHAIL,

L=

DML with resultsof| S &t AlLtz| 0= X|27| W 22, HAIX| M2| S8 T2 So| ZEHELCt {22 OUTPUT
Zo|TE2 ChSat ZaHt.

OUTPUT <dml_select_list) [INTO {table | @table_variable}]

E2|/HE CIFE YA OIRIRIZ 42 H AME EI0IES &=5to] 8 El 2| 7|Z/A 0|0|X|S MM ATt INSERT
TOIME e BOISE AMAS = U0, DELETE 20M = AM|El B|0|S2H UM AE = 2120, UPDATE Z0lA=
el H AFIE E0|S0l| 25 HMAE = ELICEH

2t AlLf2| 20| o Z2A, CHE2E Orders H|0|E22 ER5t 20

AICt EESH X|2 H|O|E{ZE OrdersArchive2l= £ E|0|=0|| =X|5}

101t A(MEAM O 2 HT|/2A H|0o|Z M4 7ts) M CHE TOP VI

H0JE(2003H oMe| FE)E AtMlshs FZE 22 gtct. 07|of
o

DML with results7} S-25}H| AF2E! 2= Q)
F7|MoE 7] H0|EE X|%{ot 5l= AlEt2
X} gH|Ct, @DeletedOrders2t= E|0|= HTE

—
Ay MO MRIEHR|PT| S ALSsH B0l Tt

lIPEHI

ol

2! 7 2|3
AH|El 2 80| 2= H=F @DeletedOrders H|O|= Y2 £t CHS INSERT INTO 22 ALE36l H|0|E 2| 2
&2 OrdersArchive H|O|EE SH|sk= OUTPUT &o| 7Lt
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DECLARE @DeletedOrders TABLE -- can also be a regular/temp table
(

orderid INT,

orderdate DATETIME,

empid  INT,

AS VARCHAR({5)),

aty  INT

)
WHILE 1=1

BEGIN
BEGIN TRAN
DELETE TOP(5000) FROM Orders
OUTPUT deleted.* INTO @DeletedOrders
WHERE orderdate ¢ 200301071’
INSERT INTO OrdersArchive
SELECT * FROM @DeletedOrders
|IF @@rowcount { 5000
BEGIN
COMMIT TRAN
BREAK
END
COMMIT TRAN
DELETE FROM @DeletedOrders -- if regular/temp table use TRUNCATE
END

HIA|X| X2| AlLl2]| 22| 0| 2 CF2 Messages O[22 11245l EAIA|2,

USE tempdb
CREATE TABLE Messages
(
msgid INT NOT NULL IDENTITY
msgdate DATETIME ~ NOT NULL DEFAULT(GETDATE( ),
msg VARCHAR(MAX) NOT NULL,
status VARCHAR(20) NOT NULL DEFAULT( ‘new’ ),
CONSTRAINT PK_Messages
PRIMARY KEY NONCLUSTERED(msgid),
CONSTRAINT UNQ_Messages_status_msgid
UNIQUE CLUSTERED(status, msgid),
CONSTRAINT CHK_Messages_status
CHECK (status IN( ‘new’ , ‘open’, ‘dong’))
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Zt BIAIR|of| CHaH TIAIR] ID, @12 AL, HIAIX] BIAE, T2|50 HAIX|ZE O XM2|=|A| S=AI("new’), X2l=l= S|
(“open’), OF|H o|0] XE|=|RE=A|("done”)E LEHH = SEHE MR,

= 2 ZE MELLZM HAIXIE MYt MES AlZ2l|olM BTt
E HAIRIE B ol 71=22ke! ‘new 71 XIFE[0] 47| hZ0fl HIAIX] &EHZE “new” RIL|TH. 0121 Ml4401A

Hu

USE tempdb
SET NOCOUNT ON
DECLARE @msg AS VARCHAR(MAX)
WHILE 1=1
BEGIN
SET @msg = ‘msg + RIGHT( ‘000000000
+ CAST(CAST(RAND( )*2000000000 AS INT)+1 AS VARCHAR(10)), 10)
INSERT INTO dbo Messages(msg) VALUES(@msg)
WAITFOR DELAY ‘00:00:01";
END

ths 2= ofzhel Ao w2t HAIXIE 2[5k MME AlZ2o[M e,

1. BARA0| HAIXIE AM2lsls Fet FEE ottt
2. &2 &= 5= READPAST SIEQt 84| UPDATE TOP(T) E(&= 0f2] ZH2| BAIX|0l= O =2 2)S ARSSH0] St

O] AFE 7H58H M BIAIRIZ BT HIAIX] AlEhE “open O wZgLICH
. OUTPUT & AFZ3l0] @Msgs B|0|2 BIF(HEHSO= olA| 0l ALZ ZHS)0l HIAIR S48 MEBILICH
DIAIRIS M2isiict

. Messages E{|0|21} @Msgs H|0|= M2 Z2I5l0] HIA|X| AEE “done’ OS2 MAEH|C}.
. Messages E|0|S0HM 22 H|0|E{7} LH=|X| 22™ FA| 7|CHILICY,

oD O~ W

LS—1—

0f2] MMM Chg =8 Aot

USE tempdb
SET NOCOUNT ON
-- can also be a temp table
DECLARE @Msgs TABLE(msgid INT, msgdate DATETIME, msg VARCHAR(MAX))
WHILE 1 =1
BEGIN
-- Use a value higher than 1 to process multiple messages in one go
UPDATE TOP(1) Messages WITHREADPAST) SET status = ‘open’
OUTPUT inserted msgid, inserted msgdate, inserted msg
INTO @Msgs
WHERE status = ‘new
IF @@rowcount ) 0
BEGIN
PRINT ‘Processing message..’
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-- process message here
SELECT * FROM @msgs
UPDATE M
SET status = ‘done’
FROM Messages AS M
JOIN @Msgs AS N
ON M msgid = N msgid
DELETE FROM @Msgs - if temp table use TRUNCATE
END
ELSE
BEGIN
PRINT ‘No messages to process’
WAITFOR DELAY ‘00:00:01
END
END

AlZ20|M S OIXIH HAIXIE M H XM2[5ts 2E M8E SEAIZ|L Messages 0SS AMM[gtLICE

USE tempdb
DROP TABLE Messages

S oil cht MAX XIEXE

SQL Server 2005= (datatype) (MAX) RS ALZSH= MAX REAIS MEH MB5t0f 78 20| B0|E] HAl VARCHAR,
NVARCHAR %! VARBINARY| 7|52 SHAAIZILICH MAX R|RXIS EaH3t 74 20| H|0[E| HAIS SHAIEl 7|5 0= TEXT,
NTEXT 2 IMAGE H|0[E{ &4l ChA[EHLIC}, TEXT, NTEXT X IMAGER} 2+ LOB(Large Object) H|0[E{ 41 LAl MAX
RIYRIE Zetet 71 Zo| H|o[E] Y4lS ALESHH o= 71x| ool MISELICE. SQL Server= 242 HEE MEsh= AlY|
oF ZRIEIE AISSHE AZIE LHRA 22 nfolsty| ol WA|IH el Z2IE] 20| 22 giEL Tt || H|o|E 2 37|24
Apglo| ST T2 Y DUS ASE % 3 gucr MAX XZAHS S8tet 716 20| HlOJE] A2 &, 2, Of7} 1,

||

£l

=
H| I, E2|7, 2= 2 &4 SoM X2
MAX X|&XIZ Al85H= 0|2, CH2 A== CustomerDataZt= H|0|S2 MM ST}

CREATE TABLE CustomerData

(
custid INT NOT NULL PRIMARY KEY,
txt_data VARCHARMAX) NULL,
ntxt_data NVARCHAR(MAX) NULL,

binary_data VARBINARY(MAX) NULL
)
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Elo|Z20|= 7|2 7|2 ARE|= custid A} CHE2E H|0|E{2 XAE 4 9l= VARCHARMAX), NVARCHAR(MAX) 2!
VARBINARY(MAX) H|0|E{ HAlo 2 242t M O|=|= txt_data, ntxt_data ! binary_dataZh= NULL 742 AFRE 4= Ql= 0|
gL

MAX RISRIS OIS3H S oAl HAS 902H EX X U2 A5t 2T SUsH W40 SUBSTRING 848
AFSEILICt B TS 2id|0|E 51213 WRITE HAES K Z35Hs UPDATE 20| SHA1El P23 ALSSILICH 84%| UPDATE

=2 T2 Chsat Z2sUH .

UPDATE table_name
SET column_name WRITE(@chunk, @offset, @len)
WHERE ...

WRITE H|AE= @offset 2| X|H[A] @len E2X}E HM|7{5t1 SHEF 2| X[0f] @chunkZE Atelst|C} @offsetE 02 7|F 22 SH=4|
O offset 00| @chunke| A I ZX|2| 2|X|E HEMACH= 42 20|gCt WRITE KM =2 AFRZ Alpisty| fls M
CustomerData E|0|=0f| 124 ID7} 102, txt_data & 70| ‘Customer 102 text data’ o1 S Atelsh|Ct

INSERT INTO CustomerData(custid, txt_data)
VALUES(102, ‘Customer 102 text data’ )

C}2 UPDATE 22 102 £ ‘one hundred and two' 2 HiEBL|CY,

UPDATE CustomerData
SET txt_data WRITE( ‘one hundred and two' , 9, 3)
WHERE custid = 102

@chunkZ} NULLO|H @len2 FA|Z| T 40| @offset |X|M|A Z2IL|Ct Cl2 HHZ 2 offset 280|A] E77}X|2] 2= H|0|E]
E MAgCY,

UPDATE CustomerData
SET txt_data WRITE(NULL, 28, 0)
WHERE custid = 102

@len0| NULLO|™ @offsetilA E7IX|2| 2= 22XV} M7=l @chunkE SIEQlL|Ct, ChE HHEES offset 90|1A E77HX| Q]
2= Ho[EE M5t 102 & AU

UPDATE CustomerData
SET txt_data WRITE( ‘102 , 9, NULL)
WHERE custid = 102
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@offset0| NULLO|H @len= RA|=| 1 @chunkZ} 20| HE24L|CH CFE HEEE s discontinued 2H= 2XIAE Zof| £
elL|c,
UPDATE CustomerData

SET txt_data WRITE( ‘ is discontinued' , NULL, 0)
WHERE custid = 102

XML % XQuery
SQL Server 20050 = XML 71 H|0|E{E XA, H2| L AUH|0|EE = A== 5= H JHX| XML & gkAl 7150] E91=|d
SO XML} 2 o[BS 25 S8 Ho|E{H|o]| A0 MEret = Jle=2 ME A 2| HE|E 2lsi 71&2| H|0|E{H|o]

2 RIS EEE 4 ASLIC,
M=Z =& xmiH|o|E] FAI2 HIO|E ol AFSE & US 2 o2t elel M 7HSTHHCH EE8E xmi H|0jE] FAI2 M, 7/,
St ol K& T2A|XOf| Al2E £ QISL|CH xml H|0|E] Al ZHAIE FOR XML Fe|of| olal A4M =Lt OPENXMLE
ALZsto] 2 & T2 A HMAE 4= USLHCH AF |0 H|O[EH|0|AZ J71K 271 H|O[E{H[0]A0M LW o=
USLIC A7|01E AEs XML HI0|HE ASsta Mete 4 120, XQueryE At&s XML &4l HIo[EE 2| X 3
T UBHCH E2(7, SX, th2 ZAt DBCC, TA| B AE ZAofAf xml T 0B 40| X [ELICE, 2Lt xmi2 H| w7}
E7IsEHCH &, xml Zof| PRIMARY KEY, UNIQUE EE= FOREIGN KEY H|2f =742 XM o|gt o= QgL Ct.

T2 OIS xmi BOJE] HAIS AFSBILICH CHS FEE @xeks XML B4 Fofstn 12 2 Hlo[ElS 1 MsE 253
Lict,

USE AdventureWorks
DECLARE @x AS XML
SET @x = (SELECT C CustomerID, O SalesOrderlD
FROM Sales.Customer C
JOIN Sales SalesOrderHeader O
ON C.CustomerlD=0 CustomerlD
ORDER BY C.CustomerlD
FOR XML AUTO, TYPE)
SELECT @x
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Che 2= xml €0| A= B0|SS 2HE1 OPENROWSET &2 AFSsH XML S T2t 2= ot

CREATE TABLE T1

(
keycol INT NOT NULL PRIMARY KEY,
xmidoc XML NULL

)

INSERT INTO T (keycol, xmidoc)
SELECT 1 AS keycol, xmidoc
FROM OPENROWSET(BULK ‘C:\documents\mydoc xml' , SINGLE_NCLOB)
AS X(xmldoc)

EE3H SQL Server 20050fA1= W3C EZ XML F2| 21021 Xquery=2 MEH X|28h|ct, Microsoft= SQL Servere| &
7152 &atoto] &, UH|0|E Y MK E floh XQueryE AHE e = UESE ASHCH XQuery= UDT(User-defined Type)
AEIY A =S S6f Transact-SQLT} S| LYRHEIL|CE

>
9]
C
[©]
<
rr
ul
0jo
H
m\.l

2 2| tM =2 MSE o

Manipulating XML data: @x query (xquery string) returning XML
Checking existence: @x exist (xquery string) returning bit
Retumning a scalar value @x value (xquery string, sql_type string) returning sql_type

XQuery= @x modify (XDML string)2h= =& A =5 M| ZEh|Ct,

Ol ST Jobs E|0|Z2 jobinfo of| XML 2Z040| Rt MEE HLehCt Clg Fels 25 7|1& 2&tste 22 o &
RS 5O IDRF XML H|0|E{E Bralsh|Ct 5= S ZE{2I5H| 98 WHERE = of| jobinfo exist( ) M=
£ S&EBiCE o] MM == jobinfo o @dateE} Transact-SQL Hi4=EC} 2 date ZA S 71X HEIE @47} ZEHE| o]
CHoHA{RH 12 Bttt 22ke] BhatEl Hol| Cisl, XML Z2h= jobinfo.query( ) HIMEE SEECZM MMELICE jobinfo
M MS== 2= 2 22001 Chal, query( ) HIAM == s 21| id £4dof 7|8t id 242 712 jobschedule 2405 M
A3}, jobinfoo| start 3 end &AM 0i| 7|2+t H|0|E1E E&EH begin & end 319 24 MMEHCH

SELECT id, jobinfo.query(
for $j in //job
retum
(jobschedule id="{$}/@id}" )
{beginy {data($j/@start)} (/oegin)
(end) {data($j/@end)} (/end)
{/jobschedule)” )
FROM Jobs
WHERE 1 = jobinfo exist(
‘//edited[@date ) sql:variable(‘@date”)]")
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C}2o ZHo| valug( ) HIMES SE6HH jobinfol| A tHMY Z+19] start £54J0| Transact-SQL datetime ZO{ O HISHElL|C}

SELECT id, jobinfo value( (/job)[1]/@start , ‘DATETIME ) AS startdt
FROM Jobs
WHERE id = 1

XQuery= HIO|HE 83l Ol AFEE = JUSU L OIE =01, thE Z=S AISsH 21/ 10] thgh Employees Ef|0|=2]
[o X

| £0
empinfo XML &S 2{H|0|EE 5= UELICE resume 220| HEEl 519 2409| date ZES MER U2 = H|0[Et Tt

UPDATE Employees SET empinfo modify(
‘update /resume/edited/@date
to xs:date(“2000-6-207) )

WHERE empid = 1

DDL E2|A

SQL Servere| 0| B{F0|M= E|O|=0] CHal &&=l DML Z(NSERT, UPDATE, DELETE)M| CHallAMBHAFTER E2|AHE
Holg & UELICt 2L SQL Server 20065 AFSSIH TA| A EE= G| O[E{H| 0] 20| 2|2 DDL O[#HIEo|| ChEt E2|A
£ Hogt = Ql&LCt CREATE TABLED} Z+2 724 DDL 20| DDL_DATABASE_LEVEL EVENTS2} 22 HHE TI=0f

Ciet DDL E2|HE Folgd = ASHCE E2|7 LHoIM eventdata( ) &5 AMASICZM E2[HE HbAZI OHIE 2
ot HIOEIE 7IME = AGHICE 0] &= O[HIEO]| Tieh XML H0|E|E EHekh-|Ct. 2} o|#HIEo|| CHEt A7|0K= Server
Events 7|t AF [0S AL CH

ok

O|HIE ME=Cl3a Z&UH Tt
O|HIET} LS AN

O[HIET} A=l SPID

OMHIE 78

ek 2= ThA|

SET 24

O|HIEES gt A|Z] Transact-SQL &

SQL Servere| o|F H{FO|A R ZEl Ea|4} SAISHDDL Ea|74= Ea|HZ of|3 E2imAO
E27/2 LAAIZI OMIES Al 2| 2617|2 25 22 ROLLBACK HZ0IZ A2 + UALICH oS Sof ot E2)7)
= &I} GO[E{#|0|20] A} El0|Z0| BHEOIR|= 24 RHEIBIICY,

AR MO| ZHEAE O AEIL|C
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CREATE TRIGGER trg_capture_create_table ON DATABASE FOR CREATE_TABLE
AS

-- PRINT event information For DEBUG

PRINT ‘CREATE TABLE Issued

PRINT EventData( )

— Can investigate data retured by EventData( ) and react accordingly.
RAISERROR( ‘New tables cannot be created in this database’ , 16, 1)

ROLLBACK

GO

ER[77} 4dEl H|0|E{H|0|20l|A] CREATE TABLE 25 &3I5HH ChS1t 22 £30] LIEHLICE

CREATE TABLE T1(col1 INT)
CREATE TABLE Issued
(EVENT_INSTANCE)
(PostTime) 2003-04-17T13:55:47 093 {/PostTime)
(SPID) 53¢/SPID)
(EventType) CREATE_TABLE {/EventType)
(Database) testdb (/Database)
(Schema) dbo {/Schema)
{Object) T1 ¢(/Object)
(ObjectType) TABLE (/ObjectType)
(TSQLCommand)
(SetOptions ANSI_NULLS="ON" ANSI|_NULL_DEFAULT="ON" ANS|_PADDING="ON"
QUOTED_IDENTIFIER="ON" ENCRYPTED="FALSE’ /)
{CommandTexty CREATE TABLE T1(col1 INT){/CommandText)
{/TSQLCommand)
(/EVENT_INSTANCE)

Net Sq[Client Data Provider: Msg 50000, Level 16, State 1, Procedure trg_capture_create_table, Line 10

New tables cannot be created in this database.

Net Sq[Client Data Provider: Msg 3609, Level 16, State 1, Line 1

Transaction ended in trigger. Batch has been aborted.,

2 WAME= TIE4E =0|7] 2l XML £2{0| Aoz IUEUSS RESHIAIL, 0] Z=E HJlsHH M4 gls
XML &£ E 714 2 gt

E2[AE AHlsiH LS SYES Aot

DROP TRIGGER trg_capture_create_table ON DATABASE
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DDL E2|A= 55| DOL #HZof thgh FZ2d HAL ZAL A2 Sol| #E5IA ALSEILICH DL F2d HE2| oFZA,
ChSat 22 H|o[Ef|o| & &2 ER|A= 7|2 7| §10| H|0|EE RH=A = AI=E AT T,

CREATE TRIGGER trg_create_table_with_pk ON DATABASE FOR CREATE_TABLE
AS
DECLARE @eventdata AS XML, @objectname AS NVARCHAR(257),

@msg AS NVARCHAR(500)

SET @eventdata = eventdata( )
SET @objectname =
N [+ CAST(@eventdata query( ‘data(//SchemaName) ) AS SYSNAME)
+N ][+
CAST(@eventdata,query( ‘data(//ObjectName) ) AS SYSNAME) + N' T
IF OBJECTPROPERTY(OBJECT_ID(@objectname), TableHasPrimaryKey ) =0
BEGIN
SET @msg = N Table ‘+ @objectname + * does not contain a primary key.
+ CHAR(10) + N’ Table creation rolled back’
RAISERROR(@msg, 16, 1)
ROLLBACK
RETURN
END

CREATE TABLE 20| &g mj E2|7{7} op7|EUC E2|H= XQueryE ALEstof £7|0tet 74A| 0|F & FESIL,
OBJECTPROPERTY &~ AIE510{ B[S0 7|2 7|7t ZE=|0 US| 0fFR S 2felgi L), 7|2 717t 81 32 E2lA
= 2FE LUAP|L EAMNA S SEL|Ch E2|HE 4yt =, 7|2 7| 8l0| BI0|SS HERis tiEnt 22 A= A

gt

CREATE TABLE T1(col1 INT NOT NULL)

Msg 50000, Level 16, State 1, Procedure trg_create_table_with_pk, Line 19
Table [dbo].[T1] does not contain a primary key.

Table creation rolled back

Msg 3609, Level 16, State 2, Line 1

Transaction ended in trigger. Batch has been aborted,

[=]
%‘Fé)_l'__

C}

][]

Ma™oz AlsyElL|ct.

oo™ =2o

rlo

CREATE TABLE T1(col1 INT NOT NULL PRIMARY KEY)

E2[7{2tE0|E T15 AtH5l2{H Cf2 2 =5 Adigich

DROP TRIGGER trg_create_table_with_pk ON DATABASE
DROP TABLE TH1
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ZAFEZ|7{2] 6|2AM CHS H|O|E{H|0| A =Z2| E2|7{= AuditDDLEvents E{|0|E0]| CHEI 2= DDL &= ZHAFEIL|CY,

AuditDDLEvents Ef|0|£0]| AfIst|Ct EB|AHE B|AES|2{H 2 7§2| DDL 22

CREATE TABLE AuditDDLEvents

(
LSN INT  NOT NULL IDENTITY,
posttime DATETIME NOT NULL,
eventtype SYSNAME NOT NULL,

loginname SYSNAME NOT NULL,
schemaname  SYSNAME NOT NULL,
objectname  SYSNAME NOT NULL,
targetobjectname SYSNAME NOT NULL,
eventdata XML NOT NULL,
CONSTRAINT PK_AuditDDLEvents PRIMARY KEY(LSN)
)
GO
CREATE TRIGGER trg_audit_ddl_events ON DATABASE FOR DDL_DATABASE_LEVEL _EVENTS
AS
DECLARE @eventdata AS XML
SET @eventdata = eventdata( )
INSERT INTO dbo AuditDDLEvents(
posttime, eventtype, loginname, schemaname,
objectname, targetobjectname, eventdata)

VALUES(
CAST(@eventdata query( ‘data(//PostTime) ) AS VARCHAR(23)),
CAST(@eventdata query( ‘data(//EventType) ) AS SYSNAME),
CAST(@eventdata query( ‘data(//LoginName) ) AS SYSNAME),
CAST(@eventdata query( ‘data(//SchemaName) )  AS SYSNAME),
CAST(@eventdata query( ‘data(//ObjectName) )  AS SYSNAME),
CAST(@eventdata,query( ‘data(//TargetObjectName) ) AS SYSNAME),
@eventdata)
GO
EE2|7 & Chedl XQueryE AEsto] 2 U= 2= O[HE £4 52 eventdata( ) 242 2E FHotD 0|

™

&5l ZAtE|0|ES 2 et

CREATE TABLE T1(col1 INT NOT NULL PRIMARY KEY)
ALTER TABLE T1 ADD col2 INT NULL

ALTER TABLE T1 ALTER COLUMN col2 INT NOT NULL
CREATE NONCLUSTERED INDEX idx1 ON T1(col2)
SELECT * FROM AuditDDLEvents
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Z|Z 2412 LHOI| B|O]E T12| 27 [0S 71 R 27|07} ofE A B =[U=A] 2telst2H TS FEIE et

SELECT posttime, eventtype, loginname,
CAST(eventdata query( ‘data(//TSQLCommand) ) AS NVARCHAR(2000))
AS tsglcommand
FROM dbo AuditDDLEvents
WHERE schemaname = N doo” AND N' T1" IN(objectname, targetobjectname)
ORDER BY posttime

o[0] Yot E2|72tEI0|ES AMlsl{EH Clg 2=

i

AysiLICt,
DROP TRIGGER trg_audit_ddl_events ON DATABASE

DROP TABLE dbo T1

DROP TABLE dbo AuditDDLEvents

Me| == ZAL EE|HQ| o 2, CHS EZ|H{= AuditDDLLoginsE2h= ZtA} El|O|=0i| CHet 2= DDL 27191 22 o[
2
USE master

CREATE TABLE dbo AuditDDLLogins
(
LSN INT ~ NOT NULL IDENTITY,
posttime DATETIME NOT NULL,
eventtype SYSNAME NOT NULL,
loginname SYSNAME NOT NULL,
objectname ~ SYSNAME NOT NULL,
logintype SYSNAME NOT NULL,
eventdata XML NOT NULL,
CONSTRAINT PK_AuditDDLLogins PRIMARY KEY(LSN)
)
CREATE TRIGGER audit_ddl_logins ON ALL SERVER
FOR DDL_LOGIN_EVENTS
AS
DECLARE @eventdata AS XML
SET @eventdata = eventdata( )
INSERT INTO master dbo AuditDDLLogins(
posttime, eventtype, loginname,
objectname, logintype, eventdata)

VALUES(
CAST(@eventdata query( ‘data(//PostTime) ) AS VARCHAR(?23)),
CAST(@eventdata query( ‘data(//EventType) ) AS SYSNAME),
CAST(@eventdata query( ‘data(//LoginName) ) AS SYSNAME),
(

CAST(@eventdata query( ‘data(//ObjectName) )  AS SYSNAME),
CAST(@eventdata query( ‘data(//LoginType) ) AS SYSNAME),
@eventdata)

GO

=
=

ZEA

a

P
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E2AS HI2EsIHH 21015 44, ¢ H AF[shs Chsat 22 DDL 2721 £ Adst ths ZALE|0|SS H2
CREATE LOGIN login1 WITH PASSWORD = 123
ALTER LOGIN login1 WITH PASSWORD = ‘xyZ
DROP LOGIN login’
SELECT * FROM AuditDDLLogins

E2[72t ZALEI0IES AtMIsI2{H Chg 2=2 /et

DROP TRIGGER audit_ddl_logins ON ALL SERVER
DROP TABLE dbo AuditDDLLogins
DROP DATABASE testdb

DDL % AlA% [ 22

SQL Server 20050{A4= DDLz} A|AE! O|HIES 2 E5}0{ Service Broker 1E9 2 O[HIE 222 HiH 4= QIELICH SA|o|
XMe|=ls E2|72k= e, OHIE 232 v|ST| W2 del=|= O[HE HFHLZ LT O[HIE &2 XIYE Service

==
Broker AH|A2 XML H|0|E1Z L5111 O[HIE AIRAH= H|S7|X 22 0| B|0[E{S AFREILICE O|HIE AFRXH= WAITFOR
TEO! CHEt 2SS ALSS10] AR A H|O|EE J|CHE = ST

212|(SERVER, DATABASE, ASSEMBLY, 7H=d 7H])

O|HIE L= O|HIE T159| SE(0f: CREATE_TABLE, DDL_EVENTS 5)
SQL Server Events HIAIX| & 4 7|22 A8i5H= Broker AH|2A
Broker AMH|AE =siSH= Broker QIAEIA

O|HIE H|0|E{= SQL Server Events A7|0}= Al2510{ XML ZOHOZ MAE|L|Ct OHIE A2IS MAMSELY| 2|8 R0l
= CSa 250t
CREATE EVENT NOTIFICATION ¢(name)
ON (scope)
FOR (list_of_event_or_event_groups)
TO SERVICE ‘oroker_service' |, { ‘oroker_instance_specifier | ‘current database’ }
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O[HIE Zlo| MME|T A|AHIO| HSSH= =715} M| A(initiating service)2t AFSXE}
Broker CHs}7} AAEIL|CY, broker_service= SQL Server7} O|HIE 0| CHH H|O|EE N
CHAE MH|AE XA S CL broker_instance_specifier= CHAH MH| AT} &z 04
sys.databases 7}EHZ 1 H9| service_broker_guid = FH2|&tSZM 0[2{8 GUIDE
BrokerES 4| £04 ‘current database’ 2h= 22X S At
CHAF AMH| A= SQL Server Events HIA|IX| 58 2! 7|ofe
O|HIET| EtASHH XML H|A|X| 7} SHE} O|HIE Cf|O|E{ 2 82E] TFAI=| T 0|t
Al

E

o

Asl{of H-[CHOIS

=0{, b5 Z== T10[2= H0|SS ddste, T1 H0|S2] A7|0p7t ¢

22S Yook

CREATE TABLE dbo T1(col1 INT);
GO
— Create a queue,
CREATE QUEUE SchemaChangeQueue;
GO
—-Create a service on the queue that references
--the event notifications contract,
CREATE SERVICE SchemaChangeService
ON QUEUE SchemaChangeQueue
(
- This is the predefined contract name for event notification
— conversations
[http://schemas microsoft. com/SQL/Notifications/PostEventNotification]
)
GO
--Create a route on the service to define the address
—to which Service Broker sends messages for the service,
CREATE ROUTE SchemaChangeRoute
WITH SERVICE_NAME = ‘SchemaChangeService’ ,
ADDRESS = 1LOCAL ;
GO
--Create the event notification,
CREATE EVENT NOTIFICATION NotifySchemaChangeT1
ON DATABASE

FOR ALTER_TABLE TO SERVICE ‘SchemaChangeService , ‘current database’ ;

GO
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J2{H k2 ALTERO]| 2J5f XML H|A|X| 7} SchemaChangeQueueZ 7|t 2 F&2| SchemaChangeServiced!| M&E!L|C}

ALTER TABLE dbo.T1 ADD col2 INT;

I ChZ ofzfe] HHES ALZSHH 7| oM XML TIAIX|S ZAle 4= ASHCH

RECEIVE TOP (1) CAST(message_body AS nvarchar(MAX))
FROM SchemaChangeQueue

21t S22 OIS0 ZEHCHM A H <),

(EVENT_INSTANCE)

(EventType) ALTER_TABLE (/EventType)

(PostTime) 2004-06-15T11:16:32 963 {/PostTime)

(SPID)55¢/SPID)

(ServerName) MATRIX\S1 (/ServerName)

{LoginName) MATRIX\Gandalf {/LoginName)

(UserName) MATRIX\Gandalf {/UserName)

(DatabaseName) testdb (/DatabaseName)

{SchemaName) dbo {/SchemaName)

(ObjectName) T1 (/ObjectName)

(ObjectType) TABLE ¢/ObjectType)

(TSQLCommand)

(SetOptions ANSI_NULLS="ON" ANSI_NULL_DEFAULT="ON" ANSI_PADDING="ON" QUOTED_IDENTIFIER="ON"
ENCRYPTED="FALSE" /)

{CommandText) ALTER TABLE dbo T1 ADD col2 INT; {/CommandText)
(/TSQLCommand)

(/EVENT_INSTANCE)

WAITFOR £2 CiS1t 20| AT 2E0iM 2ElE ilshs ol AFEE 5+ AUSH L.

WAITFOR (RECEIVE * FROM SchemaChangeQueue)
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