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u ?Eé = *&%TR:HEE \ ?TT;T%{/EH’\JgE ( %ﬁ ) @%&o Name Description

AVG () Return the average value of the argument
BIT AND() Return bitwise AND

# i'éj'\jijﬂ,ﬁl\% E@qzi/}j 15 BIT OR() Return bitwise OR

SELECT AVG(price) FROM “products™ WHERE brand = "#8'; | .1 om0 Return bitwise XOR

# i+ﬁﬁﬁﬁ%2*ﬂ EI(J %Zi/}j ﬁj\ COUNT () Return a count of the number of rows returned

SELECT AVG(SCOI"G) FROM - pPOdUCtS‘ 5 COUNT (DISTINCT) Return the count of a number of different

values

# %*ﬂ‘ EF' Br%i"f EE 5]3[] %%ﬁj\ﬁ GROUP_CONCAT () Return a concatenated string

SELECT MAX( scor'e) FROM pr‘oducts‘ 3 JSON ARRAYAGG () Return result set as a single JSON array

SELECT MIN(SCOI"G) FROM - pr‘oducts‘ 3 JSON_OBJECTAGG () Return result set as a single JSON object
MAX () Return the maximum value

H i‘l‘ﬁ)‘é\ &:%E%A%ﬁ MIN () Return the minimum value

SELECT SUM ( voteCnt ) FROM ° p roducts’ ; STD () Return the population standard deviation
STDDEV () Return the population standard deviation

H Vl*ﬁ ﬁﬁ‘ﬁ K E EKJ iﬁ% STDDEV POP() Return the population standard deviation

SELECT COUNT ( *) FROM " products’; STDDEV SAMP () Return the sample standard deviation

H i,h_.j'\ji*}_[i E[’(]/l\iﬁ SUM() Return the sum

SELECT COUNT(*) FROM "“products” WHERE brand = Sy Sh ; VAR POP () Return the population standard variance
VAR SAMP () Return the sample variance
VARIANCE () Return the population standard variance




Gire D, INRG roup By

B = FRAREES TIOABITERNEED A 7 —H !
O FfiJpiEfERavgiRE@maxs , EBERFIENEREN—HEKITHERY ;
O FBAMRBAIRELI DTS NE - FLanteAn. R, IKEFFOBIRIFIINE | NIz EARMTE ?
O X EHMEEA TR LAEER GROUP BY

m GROUP BY BEFIRGRE—IE(ERA :
O FTREFEAIETEIERHTHAE , BYE—HEEE , HTREREBENTE ;

SELECT brand,

B FAINERE—EK : COUNT(*) as count,
e ROUND(AVG(price),2) as avgPrice,
O HRiEmEHToA | MAX(price) as maxPrice,
. g T MIN(price) as minPrice,
D l+%§/l\l:%ﬁ'$q: : Fﬁ'ﬁl:llzl:llﬁlg/l\éﬁx :Fi/g{ﬂ*% AVG(Scor\e) as angCor\e

O 88315 : 2eMtE. =ENME. FE9EsS FROM “products”™ GROUP BY brand;
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B FERFAIRELGroup ByEHRIRIGRAMI—ELIR |, BRATNITLUER : HAVING,
B LA - SNSRFA AR EImEHEINIEEA000LAT |, FAEEIDE7LA LRI

SELECT brand,
COUNT(*) as count,
ROUND(AVG(price),2) as avgPrice,
MAX(price) as maxPrice,
MIN(price) as minPrice,
AVG(score) as avgScore

FROM "“products™ GROUP BY brand

HAVING avgPrice < 4000 and avgScore > 7;



G [ BIIES KT

B (BRI LEERERT , SNAREAEERSEMMRIER
O ECaNmrBRYEM , mhERIHAAR | mEHESS |

B NRB(IEEERRPEFIREERINER  SFFE LR
O —75E , productsERAMNIZZRIIERR R mEAXRAIEE | M1 X BI—iKFRFRbrandBIEHE |
O 5—HHE , ZTEnERNRER R , SFEEXRERITRETE

m ALl BATRTLUSERERIMITFEUE | BRIRpE—KERT |, CIE—IKmh#AIER

CREATE TABLE IF NOT EXISTS "brand (
id INT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(20) NOT NULL,
website VARCHAR(100),
worldRank INT

)s
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0 XBEHEZEE —LEmStENRERIRE NN ;
O FEEELIFINTY —EARFERNTFamE |

INSERT INTO “brand™ (name, website, worldRank) VALUES ('/&N', 'www.huawei.com', 1);
INSERT INTO “brand™ (name, website, worldRank) VALUES ('/MK', 'www.mi.com', 10);
INSERT INTO “brand™ (name, website, worldRank) VALUES ('>E&', 'www.apple.com', 5);
INSERT INTO "brand™ (name, website, worldRank) VALUES ('oppo', 'www.oppo.com', 15);
INSERT INTO “brand™ (name, website, worldRank) VALUES ('&HZ4', 'www.jd.com', 3);
INSERT INTO "brand™ (name, website, worldRank) VALUES ('Google', 'www.google.com', 8);
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B ERREKIREARESR |, Bl I LA productsfiybrand_id>kExZElbrand=aYid :
O RZBCIERNINIMELR |, FAIFEECIRFNOSEENNFED ;

FOREIGN KEY (brand_id) REFERENCES brand(id)

O WNREFRCEZLCUELT , SYNKINIME
ALTER TABLE “products™ ADD FOREIGN KEY (brand_id) REFERENCES brand(id);

B EFA T LA productsEgbrand_id XExE|brandHraYIdRYE

UPDATE “products™ SET “brand_id> = 1 WHERE “brand’ = 'fEA"';

UPDATE "products™ SET "brand _id = 4 WHERE "brand = 'OPPO';
UPDATE products™ SET “brand_id’ = 3 WHERE “brand’ = '3E§';
UPDATE ~products™ SET “brand_id™ = 2 WHERE “brand™ = '/jK';



Gire 1. JMEFERTSEFFNRIFRELE

W (| ISREE—MARK

O @1&RproductsH 5| BEAYIMERERT T EEMIR T |, XM IHERSHIH AR ?
B A ISR TN EHRIE - B 9RvidE #9100

UPDATE “brand™ SET id = 100 WHERE id =

B X PMHERRA TS EREHT

message

1451 - Cannot delete or update a parent row: a foreign key constraint fails (*coderh... **

1451 - Cannot delete or update a parent row: a
foreign key constraint fails

(‘coderhub’. products’, CONSTRAINT
‘products_ibfk_ 1" FOREIGN KEY ('brand_id")
REFERENCES 'brand’ ('id")), Time: 0.020000s
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B NRBALEATLIEHE ? FlIFZEE K on deletesiFEon updatefY(H ;

B B I LIS EMSE BRI ELME
O RESTRICT ( ENABM ) : HAEFHHMEREMCRIY , SNEZICRKESEXKIIIMECR | BRIESREN |
IV EFTEAER ;
O NO ACTION : FIRESTRICTE—ERY , 2ESQLIREFENXH ;
O CASCADE : HEFHEMIREMCRET , SNEIZICRESBXREKIIMEICS , BRIE :
v 85T BBASEFIXIMNAYIER ;
v fHER : BBAKRBRANICR S —HEMIbRE ;

O SET NULL : SEFHEMIFREMCRE , SIEZICREGEXREKAIMEICR , BRE , BYNANERESN
NULL ;
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5 BEREN
O XMHE , FATTLARIEINERNZFREproducts_ibfk_1,

# AT
SHOW CREATE TABLE " products ;

w50 MFRZBURISNE
# MR R A b

ALTER TABLE " products  DROP FOREIGN KEY products ibfk 1;

B 5= iMI0FRANE | FFEIREFRYaction

ALTER TABLE “products™ ADD FOREIGN KEY (brand id)
REFERENCES brand(id)
ON UPDATE CASCADE ON DELETE CASCADE;
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B IRFNHEFTRRN@mAIEN | ErNAREEXRIIER  RASREEEFRAEMRIKRT , TLUX M HEHM S
ZRENA,
B IR EEEIEREAFEASKRTERZIEE , XPMIHEEH AR
SELECT * FROM "products , "brand

e LBl #ff RS 1

id brand title price score voteCnt url pid brand_id id(1) name website we
1 %% #Xnova3 (ZMiN) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 1 %% www.huawei.com
1 %% %Xnova3 (£MA) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 2 K wWwWw.mi.com
1 %% %X nova3 (ZMiN) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 3 nR www.apple.com
1 %% #Xnova 3 (£2Ri@) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 4 oppo WWW.0ppo.com
1 %% #Xnova3 (ZMN) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 5 MK www.jd.com
1 %% %X nova 3 (2M8) 2699 6.7 65 http://detail.zol.com.cn/cell_phone/index1185512.shtml 1185512 1 6 Google www.google.com
2 %% %% P20 Pro (6GB RAM/2MiN) 4488 8.3 103 http://detail.zol.com.cn/cell_phone/index1207038.shtm|l 1207038 1 1 %% www.huawei.com
2 %5 %% P20 Pro (6GB RAM/2MiR) 4488 83 103 http://detail.zol.com.cn/cell_phone/index1207038.shtml 1207038 1 2 Ik www.mi.com
2 %3 %% P20 Pro (6GB RAM/2RIN) 4488 83 103 http://detail.zol.com.cn/cell_phone/index1207038.shtml 1207038 1 3 np www.apple.com
2 5 %X P20 Pro (6GB RAM/2il) 4488 83 103 http://detail.zol.com.cn/cell_phone/index1207038.shtml 1207038 1 4 oppo WWW.0ppo.com
2 %5 %X P20 Pro (6GB RAM/2il) 4488 83 103 http://detail.zol.com.cn/cell_phone/index1207038.shtml 1207038 1 5 R www.jd.com
2 % %X P20 Pro (6GB RAM/2iE) 4488 83 103 http://detail.zol.com.cn/cell_phone/index1207038.shtml 1207038 1 6 Google www.google.com
3 %» EX P20 (ZMA) 3388 8.4 127 http://detail.zol.com.cn/cell_phone/index1175779.shtml 1175779 1 1 %% www.huawei.com
3 %XH %X P20 (2M8) 3388 8.4 127 http://detail.zol.com.cn/cell_phone/index1175779.shtml 1175779 1 2 Ik www.mi.com
3 5 $£XP20 (£MiR) 3388 8.4 127 http://detail.zol.com.cn/cell_phone/index1175779.shtml 1175779 1 3R www.apple.com
3 5 %X P20 (2M8) 3388 8.4 127 http://detail.zol.com.cn/cell_phone/index1175779.shtml 1175779 1 4 oppo WWW.0ppo.com
3 ¥» $£XP20 (£MR) 3388 8.4 127 http://detail.zol.com.cn/cell_phone/index1175779.shtml 1175779 1 5 HK www.jd.com
3 %% %X P20 (£Mil) 3388 8.4 127 http://detail.zol.com.cn/cell_phonefindex1175779.shtml 1175779 1 6 Google www.google.com
4 5 %X nova 3i (4GB RAM/2 &) 1999 7.0 9 http://detail.zol.com.cn/cell_phone/index1222100.shtml 1222100 1 1 %% www.huawei.com
4 %R %X nova 3i (4GB RAM/2E) 1999 7.0 9 http://detail.zol.com.cn/cell_phone/index1222100.shtml 1222100 1 2 1)k www.mi.com
4 %5 %X nova 3i (4GB RAM/2#) 1999 7.0 9 http://detail.zol.com.cn/cell_phone/index1222100.shtm! 1222100 1 3 nR www.apple.com
4 Eh %X nova 3i (4GB RAM/2W#) 1999 7.0 9 http://detail.zol.com.cn/cell_phone/index1222100.shtml 1222100 1 4 oppo WWW.0ppo.com
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+ - v X SELECT * FROM “products”, “brand” #iNEtE): 0.00¢ 523
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B BRI —HE6485E0E | XM EURERWEERIRE ?

O S$—3KF&RAV1085 * EIKIRAYOFEUE ;

O RN E—KRPE—NFEEE | #PEMNE KR PRIT—FERES—

O XMERBANRZ A BRI |, BIRZAER |, FrA XY
B EEEX FMREMNEIERIREENAY , LA AFIER. KN MBESERRIEIENSKERN , BlIeIAH]
LA Tm1sEe ?
O ERwherekiH Tk
XNEREBRISERRERIRENERY |, fF5products.brand_id = brand.idZFAIEEETIRESR ;

SELECT * FROM "products , "brand  WHERE "products .brand id = "brand .id;
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SELECT <sclect_list>

S g FROM TableA A
é]ij:;z LEFT JOIN TableB B

ON A.Key = B.Key

SELECT <select_list>
FROM TableA A

LEFT JOIN TableB B
ON A.Key = B.Key
WHERE B.Key IS NULL

SELECT <seclect_list>
FROM TableA A

FULL OUTER JOIN TableB B

ON A.Key = B.Key

SQL JOINS

SELECT <sclect_list>
FROM TablcA A
INNER JOIN TableB B
ON A.Key = B.Key

© CL. Moffatt, 2003

XM EFATATLAER SQL JOIN #2{F

SELECT <select_list>
FROM TableA A
RIGHT JOIN TableB B
ON A.Key = B.Key

SELECT <select_list>
FROM TablcA A
RIGHT JOIN TableB B

ON A.Key = B.Key
WHERE A.Key IS NULL

SELECT <sclect_list>

FROM TablecA A

FULL OUTER JOIN TableB B
ON A.Key = B.Key

WHERE A.Key IS NULL

OR B.Key IS NULL



Gire [N, EERE

B NRFA IR EREEINZ B ERIEEE (WIERAE) -
O XPMHEIM RIS EIBRIRESEXINAYbrand_idAYEX NAILFRNId , AORNEIEESKEIRLHXE ;
O XMERFRPEREZHIER , ER7EEARLEFT [OUTER] JOIN , (EROUTERALIEHERAY ;

SELECT <select_list>
FROM TablcA A
FROM TableA A LEFT JOIN TableB B

SELECT <sclect_list>

LEFT JOIN TableB B =B

ON AKey = B ey e i A
SELECT * FROM "“products™ LEFT JOIN "brand  ON "products .brand id = "brand .id;
SELECT * FROM "products™ LEFT JOIN "brand  ON "products .brand id = "brand .id

WHERE brand.id IS NULL;
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B R EREEINZ2ALRERVEEE (LIBEERAE) -
O X PMHERI RIS AEIBRIFRFRYbrand_id RS BMANFRFHIdGN , BARNEIRERSKEILE |
EREFARTIREOERER | BB EAZRIGHT [OUTER] JOIN , {BROUTERATLISHSHT ;

@

SELECT <select_list> SELECT <select_list>

FROM TableA A FROM TablcA A

RIGHT JOIN TableB B RIGHT JOIN TableB B

ON A.Key = B.Key ON A.Key = B.Key
WHERE A.Key IS NULL

SELECT * FROM "products™ RIGHT JOIN "brand  ON "products .brand id

“brand’ .1id;

SELECT * FROM "products”™ RIGHT JOIN "brand  ON "products .brand id
WHERE products.id IS NULL;

“brand . 1id
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B 5L PSR ERTEINRRMABRERERE X NAYESIEREX |
O NEREFRKTERESENER  EECHTSR.
O MIEREHEMAYSE : CROSS JOINEGE JOINEBRILL ;

SELECT * FROM "products™ INNER JOIN "brand  ON "products .brand id = “brand .id;

B BRI FTESEE—HFRIER
SELECT * FROM "products , "brand  WHERE “products .brand id = "brand .id;
® BEEIRENS NI RER -
O SQLEG— : NiEE , ARNEEMIKRIERNMSUREBEZENKR |, KREZFEANGR ;

O SQLEAIZ : wherefkfd , AFRBIRLITEHBR/RGEIR | HE~/RFREIEREMZ EdHfTwhereS4a9IM
1k ;




B SQLA B EiEREEAFULL JOIN |, (EEMySQLFHIRBNERISST |, FJFEFER UNION SRELH

® O

{ TableB B

~

(SELECT * FROM “products™ LEFT JOIN “brand™ ON "“products .brand id = “brand .id)
UNION
(SELECT * FROM "products™ RIGHT JOIN “brand™ ON “products .brand id = “brand .id);

(SELECT * FROM “products”™ LEFT JOIN “brand™ ON “products .brand _id = “brand .id WHERE “brand .id IS NULL)
UNION
(SELECT * FROM “products™ RIGHT JOIN “brand™ ON “products” .brand_id = “brand .id WHERE “products’ .id IS NULL);
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B EHAFEITERIBRIZIZHIRE
O LCANFEALUEESZ TRE | —MRET RSN FERRE |

O XFMERFA AT A P AR R ?

LA EAVAS AL

# QAR
CREATE TABLE IF NOT EXISTS " students’ (

)s

id INT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(20) NOT NULL,
age INT

# QIERIER
CREATE TABLE IF NOT EXISTS "courses’ (

)s

id INT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(20) NOT NULL,
price DOUBLE NOT NULL

INSERT
INSERT
INSERT
INSERT
INSERT

INSERT
INSERT
INSERT
INSERT

INTO
INTO
INTO
INTO
INTO

INTO
INTO
INTO
INTO

“students® (name,
“students® (name,
“students® (name,
“students® (name,
“students® (name,

“courses” (name,
“courses” (name,
“courses” (name,
“courses” (name,

age) VALUES('why', 18);
age) VALUES('tom', 22);
age) VALUES('lilei', 25);
age) VALUES('lucy', 16);
age) VALUES('lily', 20);

price) VALUES ('#iE', 100);
price) VALUES ('i&E', 666);
price) VALUES ('#(%:', 888);
price) VALUES ('Ji5', 80);
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B B JEE—XARRKICREKERFREIEXRR :
# AR REK

CREATE TABLE IF NOT EXISTS " students select courses (

id INT PRIMARY KEY AUTO_INCREMENT,
student_id INT NOT NULL,
course_id INT NOT NULL,

FOREIGN KEY (student_id) REFERENCES students(id) ON UPDATE CASCADE,

FOREIGN KEY (course_id) REFERENCES courses(id) ON UPDATE CASCADE

)5

# why L& 1 SO
INSERT INTO " students select courses™ (student id,
INSERT INTO " students select courses™ (student id,

# lileii®fZ | iBSCAIECF Ak

INSERT INTO " students select courses™ (student id,
INSERT INTO " students select courses™ (student id,
INSERT INTO " students select courses™ (student id,

course_id) VALUES
course_id) VALUES

course_id) VALUES
course_id) VALUES
course_id) VALUES

(1,
(1,

(3,
(3,
(3,

1);
3);

2);
3);
4);



W ERSREE

# EWETAE BRI A AR
SELECT
stu.id studentlId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
JOIN "students select courses ssc
ON stu.id = ssc.student id
JOIN "courses cs
ON ssc.course_id = cs.id;

# BT B AEIE R TG O
SELECT

stu.id studentId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
LEFT JOIN " students select courses ssc

ON stu.id = ssc.student id
LEFT JOIN "courses cs

ON ssc.course_id = cs.id;
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B FRRNFERNREE

# why [A] 7183 | WRLE PR
SELECT
stu.id studentlId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
JOIN " students select courses ssc
ON stu.id = ssc.student id
JOIN "courses cs
ON ssc.course_id = cs.id
WHERE stu.id = 1;

# 1ily[A]%F e d [ UREEPRAE (VER, XHEWZIH AR, FHSL b BRSOzl B2 2 1)
SELECT
stu.id studentlId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
LEFT JOIN " students select courses™ ssc
ON stu.id = ssc.student id
LEFT JOIN "courses cs
ON ssc.course_id = cs.id
WHERE stu.id = 5;
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B ERIRE A AR R B ISR

# WRLE A A R A R
SELECT

stu.id studentlId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
LEFT JOIN " students select courses™ ssc

ON stu.id = ssc.student id
LEFT JOIN " courses cs

ON ssc.course_id = cs.id
WHERE cs.id IS NULL;

# B URAE A s AR e
SELECT
stu.id studentId, stu.name studentName, cs.id courseld, cs.name courseName, cs.price coursePrice
FROM " students™ stu
RIGHT JOIN " students select courses ssc

ON stu.id = ssc.student id
RIGHT JOIN " courses <cs

ON ssc.course_id = cs.id
WHERE stu.id IS NULL;



