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BERE

« 9%H (Group By)
« PHETHIE (Having)

=EREH
« Table / View / CTE

FHi
. 7E FROM F)rh
. 7E WHERE F4
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FEF e 1A =
CE T a2 > 5
IS

“enoe®  Tsinghua University

SELECT agg(column)
FROM <table name>
WHERE <conditions>

agg = COUNT, SUM, AVG, MAX, MIN, etc.

f& COUNT 4, EftiRSRETIHERTENEIE




AR

name gender gpa
Bob M 3
Mike M 3
Alice F 3
Mary F 4
Tom M 4
COUNT(*) Student
SUM(gpa) Student
AVG(gpa) Student
MIN(gpa) Student
MAX(gpa) Student

17

3.4




AR

name gender gpa
Bob M 3
Mike M 3
Alice F 3
Mary F 4
Tom M 4
COUNT(DISTINCT gpa) Student
SUM(DISTINCT gpa) Student
AVG(gpa) Student

gender = ‘F

3.5




B ALEE GROUP BY

*  UHABREXEFPIERIRYFEY GPA?

SELECT AVG(gpa) FROM Student WHERE gender = ‘M’

SELECT AVG(gpa) FROM Student WHERE gender = ‘F

MRS ERAYMN2Y GPA?

- WABRENE

SELECT AVG(gpa) FROM Student WHERE age = 18

SELECT AVG(gpa) FROM Student WHERE age = 19

SELECT AVG(gpa) FROM Student WHERE age = 20



PHESRS

agg(column)
<table name>
<conditions>
<columns>

« WHAITHEENERIAYNEEY GPA?

AVG(gpa) Student gender

« WA EENEREINY GPA?

AVG(gpa) Student age



PHSRS

LA EEEAHRITRI?

SELECT gender, AVG(gpa)
FROM Student

WHERE gpa > 2.5
GROUP BY gender

SiFA%EX

. %1% i+ FROM #] WHERE ¥4

- #5234 & GROUP BY Bit4HH

+ 58 3 1TH SELECT 74 (DEBRMEIREG(E)




& 1. #1137 FROM 5 WHERE Fq]

Student
gpa > 2.5

name gender gpa
Bob M 2 name gender gpa
Mike M 3 Mike M 3
Alice F 3 Alice F 3
Mary F 4 Mary F 4
Tom M 3 Tom M 3




S8 2: # GROUP BY [g1%534H

ELNS

gender

name gender gpa gender name

Mike M 3 y Mike 3
Alice F 3 Tom 3
Mary F 4 : Alice 3
Tom M 3 Mary A




8 3. 1T/ SELECT 78

ELNS

gender, AVG(gpa)

gender name
Mike 3
M
Tom 3
. Alice 3
Mary 4

gender AVG(gpa)

M

3

F

3.5
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%42

Ut Tsinghua University

name

gender

gpa

w P jwW W

gender

F

AVG(gpa)
4

gender, AVG(gpa)

Student
gpa > 3.5
gender

gender AVG(gpa)
F 4

(A)

M NULL

(B)
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4 . . :
<~ Tsinghua University

&43]): =H

name gender gpa

Bob M 3

Mike M 3 Student
Alice F 4 gpa > 3.5
Mary F 4

Tom M 3

name gender gpa
Alice F 4

Mary F 4




TEZ3

V4 . . -
< Tsinghua University

&43]): =H

name gender gpa
Bob M 3
Mike M 3
Alice F 4
Mary F 4 gender
Tom M 3

name gender gpa gender name gpa

Alice F 4 - Alice 4

Mary F 4 Mary 4
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Ry <~ Tsinghua University

&43]): =H

name gender gpa
Bob M 3 gender, AVG(gpa)
Mike M 3
Alice F 4
Mary F 4
Tom M 3

name gender gpa

gender name gpa
Alice F 4 - Alice 4

gender AVG(gpa)
F 4

Mary F 4 Mary 4




%42

Ry <~ Tsinghua University

532

name gender gpa
Bob M 3 gender, AVG(gpa), name
Mike M 3 Student
Alice F 4 gpa > 3.5
Mary F 4 gender
Tom M 3
gender AVG(gpa) name gender AVG(gpa) name
VS
F 4 Alice F 4 Mary

(A) (B)



%42

e Tsinghua University

#3): dFi% SELECT

name gender gpa

Bob M 3

Mike M 3 Student
Alice F 4 gpa > 3.5
Mary F 4

Tom M 3

name gender gpa
Alice F 4

Mary F 4




TEZ3

4 . . :
<~ Tsinghua University

#3): dFi% SELECT

name gender gpa
Bob M 3

Mike M 3

Alice F 4

Mary F 4 gender
Tom M 3

name gender gpa gender name gpa

Alice F 4 Alice 4

F
Mary F 4 Mary 4




Tsinghua University

53] . JEix SELECT

SELECT RIS NEMH, "\2 = GROUP

BY FUDHEIE, EERGHREN

name gender gpa
Bob M 3 gender, AVG(gpa), name
Mike M 3
Alice F 4
Mary F 4
Tom M 3

name gender gpa gender name gpa

Alice F 4 - Alice 4

gender AVG(gpa) name
F 4 27?7

Mary F 4 Mary 4




HAVING ¥4

FHEER-ERITEFA

SELECT agg(column)
FROM <table name>
WHERE <conditions>
GROUP BY <columns>
HAVING <columns>




HAVING F)

SHEIBIHER, (EEREESEIE

SELECT AVG(gpa), gender
FROM Student

WHERE gpa > 2.5

GROUP BY gender
HAVING COUNT(*) > 10

HAVING a8 SN EERAIFIESRG.

iZ 10
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SELECT S

FROM Ry,-- R,
WHERE C,
GROUP BY ay,...,a
HAVING G,

X+ FROM FaPRIZFMER/RIA
MERASmE WHERE 148917

% GROUP BY FO¥ExRn4H
MpsASHHE HAVING 24489954
NEHER—T, FHER SELECT FaJF

AoRFIE

HAYS



Studentinfo

2# q name gender gpa
=t Bob M

3
Mike M 3
Alice F 4
Mary F 4
Tom M 3
gender, AVG(gpa) gender, AVG(gpa)
Studentinfo Studentinfo
gpa> 2.5 gpa > 2.5
gender gender
COUNT(*) > 2 SUM(gpa) <9
gender AVG(gpa) gender AVG(gpa)
M 3 F 4 M 3

F 4

(A) (B) (C)
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BEHERE

- 9548 (Group By)
« PHEJHEIE (Having)

EREH
« Table / View / CTE

FHi
. 7E FROM F)rh
. 7E WHERE F4




LBSH: Table / View / CTE

S EEFERERRFS MR, M EEEEEaPER
B =0

- Table —BERBE WL, BLAHMIIAKATR

+ View — (RFEEENX, 8XFERNERITE

« CTE — EZEnEgPENImIfnE LS
—HRIRSZBERTR, KRR




Table: RF—REIF

- BFEEER—RIESEAN#E, CIE—iKFR
y *&TEZ:B@?\ REFTEILS—— SRR RIRE R
- EEHERVAREETINZIERNSS

CREATE TABLE CustomerBalances AS (SELECT O.customerlID, SUM(A.balance) AS sumBalance
FROM Account A, Owns O
WHERE O.accNumber = A.accNumber
GROUP BY O.customerlD);




View: (RFEBRENX

- RIRFEENENX, ~NMFEETERS
° ’E_':/Aﬁlﬁl View BIEFHAIT, £ %ﬂ‘*,\iﬂyé
- BEREEHEZENR. HIRREEHATL

ST
R

CREATE VIEW CustomerBalances_view AS
SELECT O.customerlD, SUM(A.balance) AS sumBalance
FROM Account A, Owns O
WHERE O.accNumber = A.accNumber
GROUP BY O.customerlD;




CTE: i5aIARIGAISER

- F WITH 7#8JESm1 SQL iIEaFENMIGRTiInZER
RESNEFHTAR, BEIMTRERNMRE
+ BEEHRREETIEYFEZRSIAFEISER. EFNEErns

WITH CustomerBalances AS
(SELECT O.customerlID, SUM(A.balance) AS sumBalance
FROM Account A, Owns O
WHERE O.accNumber = A.accNumber
GROUP BY O.customerlD)

SELECT * FROM CustomerBalances;




A CTE ERBhE4%ZE

- CTE BYBMALES: R—HREIERAEETFSIRE| R

o . BHEEFREERENEF (CustomerBalances #5|BERIR)

WITH CustomerBalances AS
(SELECT O.customerlID, SUM(A.balance) AS sumBalance
FROM Account A, Owns O
WHERE O.accNumber = A.accNumber
GROUP BY O.customerlD)

SELECT customerID FROM CustomerBalances
WHERE sumBalance = (SELECT MAX(sumBalance) FROM CustomerBalances);
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BEHERE

548 (Group By)
4REEE (Having)

SREH

Table / View / CTE

FHiF

£ FROM Faeb
£ WHERE FA]d=




Customer = {customerID, firstName, lastName, income, birthDate}

S, Account = {accNumber, type, balance, branchName}
;Elﬂ Owns = {customer|DFK-CUstomer  accNumper™-Accounty
|

- FEARRETI/INEEIRFRY SQL EiF
- XMWINEERSERARESH

SELECT C.customerlD, C.birthDate, C.income
FROM Customer C p
WHERE C.customerID IN
(

SELECT O.customerlD

FROM Account A, Owns O j REE }

WHERE A.accNumber = O.accNumber A"

AND A.branchName = London’

_ shEEE

S




FHEi

AR 4

5

FERYUSRELL N Fa+
- FROM F4
+  WHERE F4
- HAVING F6)

SELECT <columns>
FROM <table name>
WHERE <conditions>
GROUP BY <columns>
HAVING <columns>




Customer = {customerID, firstName, lastName, income, birthDate}

. Account = {accNumber, type, balance, branchName}
F R M S 1 Owns = {customer|DFK-Customer ' accNumperFK-Account
|

- BNFEESLITE—ME3R, Bt SELECT-FROM-WHERE A
. EEREENER?

SELECT firstName, lastName, MAX(sumBalance)
FROM (SELECT firstName, lastName, sum(balance) AS sumBalance
FROM Customer C, Account A, Owns O
WHERE C.customerID = O.customerID
AND O.accNumber = A.accNumber
GROUP BY C.customerID )




Customer = {customerID, firstName, lastName, income, birthDate}

? Account = {accNumber, type, balance, branchName}
F Ro M E * Eﬁ;Elﬂ owns = {CUStOI’T\eHDFK—CUStomer, aCCNumberFK—Account}

. EREESLHE—hE%, B SELECT-FROM-WHERE s
- ML PRIMRZRE 0?

SELECT firstName, lastName, sumBalance
FROM (SELECT firstName, lastName, sum(balance) AS sumBalance
FROM Customer C, Account A, Owns O
WHERE C.customerID = O.customer|D
AND O.accNumber = A.accNumber
GROUP BY C.customerID) AST
WHERE T. sumBalance =0




Customer = {customerID, firstName, lastName, income, birthDate}

Account = {accNumber, type, balance, branchName}
F Ro M i ; 1 Owns = {customer|DFK-CUstomer  accNumper™-Accounty

. EREESLHE—hE%, B SELECT-FROM-WHERE s
- ML PRIMRZRE 0?

SELECT firstName, lastName, sum(balance) AS sumBalance
FROM Customer C, Account A, Owns O

WHERE C.customerlID = O.customerID AND O.accNumber = A.accNumber
GROUP BY C.customerlID

HAVING sumBalance =0
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Customer = {customerID, firstName, lastName, income, birthDate}

A Account = {accNumber, type, balance, branchName})
W H E R E s 1 Owns = {customer|DFK-Customer ' acoNumber™-Accounty
|

- FEERERNEEN, oJSHERIZEER

e >, L, =, <> >=, <=

I

. EHRIASFEIIEavg(income)IZA ID

s

SELECT Cl.customerlID

FROM Customer C1

WHERE Cl.income > (SELECT avg(C2.income)
FROM Customer C2)




Customer = {customerID, firstName, lastName, income, birthDate}

H F )} Account = {accNumber, type, balance, branchName}
W E R E E * Hg;E‘E Oowns = {CustomeﬂDFK-CUStOmel’, aCCNumberFK—Account}
—

FEIIRE—NEREN, TARAUTNEERS
. IN

« NOT IN
« EXISTS
« NOT EXISTS

- ANY
- ALL



Customer = {customerID, firstName, lastName, income, birthDate}

Account = {accNumber, type, balance, branchName}
LO n d o n E‘j‘ mm'k P Owns = {customer|DFK-CUstomer  accNumper™-Accounty

BifELondon3Z{3BIKFRIZF ID

SELECT C.customerlD

FROM Customer C

WHERE C.customerID IN (SELECT O.customerID
FROM Account A, Owns O

WHERE A.accNumber = O.accNumber
AND A.branchName = ‘London’)




Customer = {customerID, firstName, lastName, income, birthDate}

Account = {accNumber, type, balance, branchName}
H E LO n d O n §1 ' mm'k p Owns = {customer|DFK-CUstomer acNumberFK-Accounty

BfELondonZ TR EMKPHI=EF ID

SELECT C.customerID

FROM Customer C

WHERE C.customerID NOT IN (SELECT O.customerlD
FROM Account A, Owns O

WHERE A.accNumber = O.accNumber
AND A.branchName =’London’)
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Customer = {customerID, firstName, lastName, income, birthDate}
count = {accNumber, type, balance, branchName}

EXISTS: LondonZz{Fpd- e mume-s

BiELondon3Z{TEIKFRYEF ID

SELECT C.customerID
FROM Customer C
WHERE EXISTS ( SELECT *
FROM Account A, Owns O
WHERE C.customerID = O.customerlD
AND A.accNumber = O.accNumber
AND A.branchName =’London’)

EXISTS #1 NOT EXISTS BT #r REAFEIIRIERERNET




tHHXEiH

AIENERE SEXFEE
- FEIES|IATIHINEEENEN
« ... WHERE C.customerID = O.customerlD ...
- XSNEEIENE—1T, #HEKIE

/—

« BIXJ Customer ZRBIEF—1T
TEXEEE R BERRK




EXISTS: London3z{iTkR (FH5iX)

BifELondon3Z{3BIKFRIZF ID

Customer = {customerID, firstName, lastName, income, birthDate}
Account = {accNumber, type, balance, branchName}
Owns = {customer|DFK-Customer accNumber™-Accounty

SELECT DISTINCT C.customerID

FROM Customer C, Account A, Owns O

WHERE C.customerID = O.customerlID
AND A.accNumber = O.accNumber
AND A.branchName =’London’




Customer = {customerID, firstName, lastName, income, birthDate}
Account = {accNumber, type, balance, branchName}

Owns = {customerlDFK-Customer aoNumperK-Accounty
Branch = {branchNumber, branchName, managerSINFK-Employee h,qget}

BEHEETI9% _ﬂtwi' F9Z=F ID

SQ2 - = REKH

SQ1 - FrEATERS
RIS TRTRYIZR

=

EXCEPT

FZEFESN TR, WEEA=T




EFEZ1ITaElENA

Zall LB, RZER0T

SELECT C.customerlD
FROM Customer C
WHERE NOT EXISTS ( (SELECT B.branchName
FROM Branch B)
EXCEPT
(SELECT A.branchName
FROM Account A, Owns O
WHERE O.customerlD = C.customerlD
AND O.accNumber = A.accNumber))




Customer = {customerID, firstName, lastName, income, birthDate}
ANY: LLEAD Joe HEF oot
BHRIANETENR Joe WEFBIFFEEF ID
ERPHEFRN, WK TFERSERFHNZED—IT

SELECT C.customerlD
FROM Customer C
WHERE C.income > ANY
(SELECT Joe.income
FROM Customer Joe
WHERE Joe.firstName = ‘Joe')

ERPIEFRN, BT FERERTHNED—T




|‘-| Customer = {customerID, firstName, lastName, income, birthDate}
ALL: LLERBJoeBliZH | cwammmmna
SRR AESTE®RN Joe BYZFRIZF ID
EAFEERWM Joe WER, ZEWRHREIFIEER

SELECT C.customerlD
FROM Customer C
WHERE C.income > ALL
(SELECT Joe.income
FROM Customer Joe
WHERE Joe.firstName = ‘Joe')

ENFERM Joe BIER, ZEIHFREIFAEER
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| A

%1% (Selection)

1522 (Projection)

E51285 (UNION,

& (Joins) : INNER. OUTER
B24& (Aggregation)

GROUP BY 932H

HAVING 13jE

ORDER BY Hf

DISTINCT X&&

SRER

(L

(Table / View / CTE)

Z2518] (Subaueries)

INTERSECT, EXCEPT)

SQL IEEARILUEHHERSIA—EHEAS
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