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® JDBC EHVj inl Hidi

® DO #iR (Java Data Object)

® =77 0/R IE, Ul Hibernate, Mybatis %

JDBC # java V7 i & FE (947, IDO, Hibernate %5 2 B i1 4% T JDBC.

1. ffr4= JDBC

JDBC (Java Database Connectivity) & —/MUSLTHREESHEEEHE RS (DBMS) B SQL $¥E FE A B ERAE
AFEED (4 AP , 8 X T HRT I B bR Java 282, {8 XN RETT DAL —Fpbr R 735 J7 (5
i) 4R B

JDBC Jyvji i ARl s PR T — MG — @4, AP R E BRI 1 — 40y i)

JDBC () HAR2AE Java #2)7 53 H JDBC W] LIEHATMTHRAL T JDBC WANFEFF IHHE E R4, XA ERET A LH
XPREE BV B R AR A 2 TR, NIRRT AR 1 Ao R .
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¥, EHrEs A
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OLIETT

JDBCDB2mpl L

o

JDBCMysglimpl JDBCSS;SIEWHI

HA

Oracle SQLServer

il

JDBC & SUN ARt —& H T80k FEERE R8O AP, Java F2/7 i A /5 B [ X B D gRFE /T .
ANFIEEE) /, TR X ERED, RMEAFRSEH .. NESEIES, RN EEE F s,
2. JDBC API

JDBC APT s&2 —RAIMIH O, EHR— MM 7 NHET 58 EREE . $UT SQL 1ER], FHRI15 Bk [B] 45 R &5 A4
fE. AL java. sql 5 javax. sql L9,

Driver Manager
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3. JDBC EF w5 L HE
JDBCHE F i o) E03E FE 5 1%

F 4 F A javasqlé,
"l!ﬁﬁlié-’dﬁiii:’#ﬁ%}{ & § e o Javask 3o &, |
: | : i Oracle, MySQL
i | #3438 (ODBC) ; L [ AeAR B PR ARG BE B | i
#) 32 Connection #1 % ) 3% Statement * 5
Eif :
# 4] ResultSet # . 1% fl ResultSet*! . |~—  HATSQLE )
| & 5 b
¥ ] Statement® £ % HlConnection®} % |— & &

%2 & {#H JIDBCAPI

1. 3|\ JDBC IEZhIZFF
1.1 WA 2KEY JIDBC WRFNFEF

UXEN ALy s PR SR e SR AL T 2
MysQL F18XZN R #thk:  http://dev.mysql.com/downloads/

1.2 WN{A[7E Java Project T H MR 48 I Ec48 EE IR ) jar

mysql-connector-java-5.1.36-bin jar

o (D1
4| jdbc|
@% SIC
i mh JRE System Library [JavaSE-1.8]
4 = lib
:| mysql-connector-java-5.1.36-bin.jar

o () HEMEINHMKKEF
EYR ) jar A4 -->Build Path-->Add to Build Path

P UL H oA H 3
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al jdbe T Paste Ctrl+V

(# src ¥ Delete Delete
> @ JRE System Library [JavaSE-1.8]

4 = lib Remove from Context Ctrl+Alt+Shift+Down

] mysql-connector-java-ﬁ.l&ﬁ-bin.j% | Mark as Lanc!ma..:'rc Ctrl+Alt+Shift+Up ! =
| Build Path | * {on  Add to Build Path
Refactor Alt+Shift+T » | 8 Configure Build Path..
ia1  Import. LT

HE: mER Dynamic Web Project (F1Z511) web T H ) 1, NZ&HEIKZ) jar i E] WebContent (5 [F17F & 1. H Ny
WebRoot) H 1] WEB-INF H 311 lib H 3¢ B Af

4 32 web

i src

> @i\ JRE System Library [jdk1.8.0_51]
=\ Apache Tomcat vB8.0 [Apache Tomcat
= build

4 (= WebContent

» = META-INF

4 = WEB-INF

%] web.xm

[E] index.html
2l loginhtml
[5] register.html

[E] success.jsp

2. EFHFMIREN

IRE I K S -

INEIREN, RSN R A A7

VEMPEREN, JEBRENZEAI R R ALY, DriverManager &5, T 5 A @& B2 .
2.1 Driver O

Java.sql.Driver # U ZFH JDBC AR FHFELIAMED, I E0 R FELKEE FEMN, TFEEE
B R WL,

® MySQL: com. mysql. jdbc. Driver

® SQLServer: com. microsoft. sqlserver. jdbc. SQLServerDriver

® Oracle: oracle. jdbc. driver. OracleDriver
2.2 P 5 N5 M RS AR

1) B0 Driver ZHEOMSSIIA &R
15 4o -

Driver driver = new com. mysql. jdbc. Driver();

//B A E mysql BB F AR ETEERY, MUKHTBEELEHT

2) DriverManager 25y registerDriver()

EERTAF, BFFAEELFFEELZAT Driver B HHIK, M2 B W FEHEE K (java. sql. DriverManager)
F A F X Driver 5£H

DriverManager X2 WARFEEER, A FEERAETF.




Ul"-‘ﬁfi@ JavaEE i#E &7

BEAR LR FEA DriverManager KM registerDriver () 77k REM I A 7 K4,

//DriverManager. registerDriver ) # R EM I3, B &K B

DriverManager. registerDriver (new com. mysql. jdbc. Driver());

3) Class.forName()gk ClassLoader %}%.loadClass()

H A Driver B OB B F XA ELE T HARD R, EXANBIRDHF, 2FA
DriverManager. registerDriver () # ik REM B HH— LB, BTk —HM A A EmER. (BFRERA
FURH KN LB FHRARDGRPATEH T EMBshE, ME LR EFHEARDEIAT, RELZEWEWmEE W EET)

public class Driver extends NonRegisteringDriver implements java.sql.Driver {

// Register ourselves with the DriverManager
1/
| static 1
try {
java.sgl.DriverManager.registerDriver(new Driver());
} catch (SQLException E) {
throw new RuntimeException("Can't register driver!");
}
¥

JAH Class KAIERA 7k forName(), [A) HAL 3 EIN#k ) JDBC IXBNHIZE 4

/1. BIRE, mEEERBHEK, BEE CFEERBO

Class. forName ("com. mysql. jdbc. Driver");

//2. BARMWMEBWERBSE, #HBELE (FEERBD
ClassLoader. getSystemClassLoader (). loadClass ("com. mysql. jdbc. Driver") ;

4) FRFEHEFER (flan: JDBC HIIRRFEFF) BaNEM (BRAER)

54 JIDBC 4.0 FITE IR FETF AL S T — AN X4 META-INF/services/java.sql.Driver, fEiX/ANSCfFr# it T JDBC 3K 5h S
IHIZ4 . flhn: mysgl-connector-java-5.1.40-bin.jar SCAF A BT LAFR 2 java.sql.Driver U1, F SCARZR 4R 2841 1 301+
BT AEE]: com.mysql.jdbc.Driver 2%,
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| 4 @k Referenced Libraries "

=

mysql-connector-java-5.1.36-binjar

& com.mysgltabric

1com.mysql.jdbc.Driver

2com.mysql.fabric.jdbc.FabricMySQLDriver

# commysglfabrichibernate

@B comumysglfabricjdbe

# com.mysql.fabric.protosxmirpe
& comumysqglfabricamirpe

8 com.mysglfabricamirpc.base
@B commysqglfabricxmirpc.exceptions
# com.mysqljdbc

# com.mysqljdbc.authentication
B comamysgljdbe.configs

B commysqljdbe.exceptions

# com.mysgljdbc.exceptionsjdbcd
# com.mysgljdbcintegration.c3p0
# com.mysgljdbcintegrationjboss
B commysqljdbeinterceptors

# com.mysqljdbejdbec2.optional
# commysgljdbcjmx

# com.mysgljdbclog

m

# com.mysqljdbe.profiler
# com.mysqljdbe.util

# org.gitmm.mysql
META-INF

4 % services

4 N

- java.sql.Driver
|2 INDEX.LIST
[E] MANIFEST.MF

VM )R 45 £ 1k 3 HE 22 7F )3 2l N it & MR 4%, . MysQL Y JDBC B 2 gt 2wl vk M, 1 SR AR G rh

Class.forName("com.mysql.jdbc.Driver") /3R 0] IAALE, {HEAZEEH.
{E &7 mysql-connector-java-5.0.8-bin.jar iR A~ [] jar PE&H, WF

4 @i, Referenced Libraries

u

| 4 22 mysgl-connector-java-5.0.8-bin.jar

I H com.mysqljdbc
b B com.mysqljdbe.configs
I # com.mysqljdbc.exceptions
i B com.mysqljdbc.integration.c3p0
I # com.mysqgljdbcintegrationjboss
i B com.mysgljdbcjdbc2.optional
 H com.umysqljdbclog
b B com.mysqljdbec.profiler
B com.mysqljdbcutil
B org.gjtmm.mysqgl
4 (= META-INF
=] INDEX.LIST
B MANIFEST.MF

3. FRENHIEEE S

B[ DL 3T DriverManager 2 31 B #(4E & 143 # Connection:
DriverManager X[ M EiEMEY JDBC M2 FE FHF—NE LYW RAEF.
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® public static Connection getConnection(String url)
® public static Connection getConnection(String url,String user, String password)

® public static Connection getConnection(String url,Properties info)

3.1 JDBC URL

JDBC URL A THRIR— M E M B EF, BB FEEREEBL XA URL AFEHNRHEF, MNWET B HE

;R

JDBC URL MytrE I =& Ak, &# a1 E 4.

jdbe: <FHPO: <F &>

® il: JDBC URL # WL &2 jdbe

o THI: FHUATHR-—ANHKEERAEF

® T —MIRREEENTE. FERTURTENFHRNTE A, AFLEHRNENENT EAKEERE
FABHE R

il -

jdbe:mysql://localhost:3306/test

[ |
---

MySQL #9:%4% URL % 5 75 X
B jdbc:mysql://EH L AR :mysql IR 535 O 5 /$3F B L AR? A K =G A H =1
B jdbc:mysql://localhost:3306/testdb
B jdbc:mysql://localhost:3306/testdb?useUnicode=true&characterEncoding=utf8
B jdbc:mysql://localhost:3306/testdb?user=root&password=123456
® Oracle9i:
B  jdbc:oracle:thin:@E A& AR :oracle JR43% 0 5 : H 38 & & AR
M  jdbc:oracle:thin:@localhost:1521:testdb
® SQLServer
B jdbc:sqlserver:// W L AR:sqlserver IR 4 3% 0 % :DatabaseName=3k 3& & & #
B jdbc:sqlserver://localhost:1433:DatabaseName=testdb

/1. B G EH IR

Class. forName ("com. mysql. jdbc. Driver") ;

/72, Rt

String url = "jdbc:mysql://localhost:3306/test";

Connection conn = DriverManager. getConnection(url, "root", "root");
;& v
3.2 jdbc.properties

& src T2 X4 jdbe. properties, BARELTUA A ML T, ARTX IR T L L&EEFEIAL
BEEY BiZOIE "user” A= "password" BTk

t#tkey=value
driver=com. mysql. jdbc.Driver
url=jdbc:mysql://localhost:3306/test



Irene
 Properties info通常至少应该包括 "user" 和 "password" 属性 


Irene
如果JDBC程序与服务器端的字符集不一致，会导致乱码，那么可以通过参数指定服务器端的字符集
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user=root

password=root

public static void main(String[] args) throws Exception {
/ /R S m R B E X AF jdbe. properties, 4EBELEAZ 831 ] Properties 3t £

Properties pro = new Properties();

//ClassLoader R fit m# £ 52 F 69 % R 4
[/ R R RBZT, RE4E R FilelnputStream
pro. load (ClassLoader. getSystemClassLoader (). getResourceAsStream (" jdbc. properties")) ;

/1. ARG R MR F)
Class. forName (pro. getProperty ("driver")) ;

/72, FRIE A Rt

// Connection conn = DriverManager. getConnection (pro. getProperty ("ur!"), pro);
Gonnection conn = DriverManager. getConnection (pro. getProperty ("url"),
pro. getProperty ("user"), pro. getProperty ("password")) ;

System. out. printin(conn) ;

// R T R G b 19 A

4, HBRIESIHICIMIERE
B PR T R B AR S5 g Rk A AR sQL 1EA), R EE 1 IR 55 A AR B ) 45 R .
HLSE— N B & — 1 Socket EHZ
£ java.sql B 3 ANEH 23l E ST RO EE TR AN [F) D7 2K
® Statement: HTHUTES saL iEA)FFIR I BT A s AT 4 .
B PrepatedStatement: SQL 1A TZR PEIAFAEELLRT b, SR 5 0T LA A L R 2 Ik s st AT 108 )
€ CallableStatement: FT#U4T sQL f7fid#2

4.1 Statement

HiL A Connection XT% M) createStatement() J7vAGIEHIZNT %

X G T HATERSD saL EA), IF HiR BT 45 R

Statement #%[1HE X7 FAITTEEHTHAT saL iEH):
int excuteUpdate(String sql): #4475 #1454 INSERT. UPDATE. DELETE
ResultSet excuteQuery(String sql): AT & #4F SELECT

4.2 ResultSet

T A Statement XTI excuteQuery() J7ikBIEZNT S

ResultSet X1 5 LAIZ A FE i OB AEN 4 T 40 TR0 BRIE RO4 0K, Resultset 5 11 H1HHR P 7 5L

ResultSet G4t T — MG I AT SR ATIOWEAR , WISAIOREIR, BFARAES— 17200, ALUB Resultset A4
next() JTIEBENE| T AT

ResultSet % 1 F) 5 FH 7572

® boolean next()

®  getXxx(String columnLabel): columnlabel ff [ SQLAS FHJfaEHIFIFrEs. WRAIEE SQLAS FH], NIARZEE
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ST
® getXxx(intindex) : & 5 M 1 FFih
o -
java £B5 sQL BRI KR
javaZXHY SQLERY
boolean BIT
byte TINYINT
short SHALLTNT
int INTEGER
long BIGINT
String CHAR, VARCHAR, [ ONGVARCHAR
byte array BINARY , VAR BINARY
java. sql. Date DATE
java. sql. Time TINE
java. sql. Timestamp TINESTANP

5. Bi#EIR

Connection. Statement. ResultSet #/2& N FHFE 7 FELYE AR 55 2 e B R, (HH G — e 256 M1, n] BATE finally A
K

RRAFR:

@Test

public void testConnection4()throws Exception{
Properties pro = new Properties();
pro.load(ClassLoader.getSystemClassLoader().getResourceAsStream("jdbc.properties"));

String url = pro.getProperty("url");

//my.ini ! max_connections=10

for (inti=0; i< 15; i++) {
Connection conn = DriverManager.getConnection(url,pro);
System.out.printin(conn);

/B R, B — HRARE

}

6. 1. M. 2. ERHOINKE

package com.atguigu.statement;

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.ResultSet;
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import java.sql.Statement;

import org.junit.Test;

/*

*

W25 JmFe: tep

*

JIR 55 4% i «

* 1. ServerSocket server = new ServerSocket(3306);

* 2. Socket socket = server.accept();

* 3. InputStream input = socket.getInputStream();//4%Z U sql, 2wk i kKA
* 4, FEIRSS ARPAT sal

“5. ARG E

*

* BT i

* 1. Socket socket = new Socket(R 55 25 IP Hihl, 3306);
*2. 1% sql

* 3, OutputStream out = socket.getOutputStream();

* 4. out.write(sql);

*5. s R

* 6, WiJFi#ERE  out.close();socket.close();

*/

public class TestStatement {

@Test
public void testAdd()throws Exception{
String sql = "INSERT INTO dept(dname,description) VALUES('Ii4 45 35", 1 57 & % LAE")";

String url = "jdbc:mysql://localhost:3306/1221db";

String user = "root";

String password = "123456";

Connection conn = DriverManager.getConnection(url, user, password);

Statement st = conn.createStatement();

int len = st.executeUpdate(sql);//3 insert,update,delete #}H X771k

if(len>0){
System.out.printin("¥s I AL IN");
lelse{

System.out.printin("¥s 12 IE");

st.close();
conn.close();
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@Test
public void testUpdate()throws Exception{
String sql = "UPDATE dept SET description = '"#1 57 & L% . #L{f. AF14 T/E' WHERE dname ='I11 25-55"™;

String url = "jdbc:mysql://localhost:3306/1221db";

String user = "root";

String password = "123456";

Connection conn = DriverManager.getConnection(url, user, password);

Statement st = conn.createStatement();

int len = st.executeUpdate(sql);//3 insert,update,delete #}H X771k

if(len>0){
System.out.printin("fZ S A )");
lelse{

System.out.printin("E SR ");

st.close();
conn.close();

@Test
public void testDelete()throws Exception{
String sql = "DELETE FROM dept WHERE did =2";

String url = "jdbc:mysql://localhost:3306/1221db";

String user = "root";

String password = "123456";

Connection conn = DriverManager.getConnection(url, user, password);

Statement st = conn.createStatement();

int len = st.executeUpdate(sql);//3 insert,update,delete #}H X771k

if(len>0){
System.out.printin("fHIR B IL");
lelse{

System.out.printin(" iR S ");
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st.close();
conn.close();

@Test
public void testSelect()throws Exception{
String sql = "SELECT * FROM dept";

String url = "jdbc:mysql://localhost:3306/1221db";

String user = "root";

String password = "123456";

Connection conn = DriverManager.getConnection(url, user, password);

Statement st = conn.createStatement();

ResultSet rs = st.executeQuery(sql);//select i) F query 7514
while(rs.next()){//7Z A T —A4T

//BUE —AT B TThE

intid = rs.getint(1);

String name = rs.getString(2);

String desc = rs.getString(3);

System.out.printin(id+"\t" + name + "\t" + desc);

rs.close();
st.close();
conn.close();

@Test
public void testSelect2()throws Exception{
String sql = "SELECT did,dname FROM dept";

String url = "jdbc:mysql://localhost:3306/1221db";

String user = "root";

String password = "123456";

Connection conn = DriverManager.getConnection(url, user, password);

Statement st = conn.createStatement();
ResultSet rs = st.executeQuery(sql);//select i& 5] query J77%

while(rs.next(){//Z &H ~—17
[/BUX —AT TS
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intid = rs.getInt("did");
String name = rs.getString("dname");
System.out.printin(id+"\t" + name);

}

rs.close();
st.close();
conn.close();

%3 %= JpBCc THK
3.1 £ JDBC API 3 {EBIRENE LR TR

I3 HTAEE ] JIDBC AP A HE 7, HEAT CRUD FEACD BRATAH AL .

1o N ANE: S 3K 5

2. REUEYE PR

3. MEAEAEAT saL (1) Statement X 5

4. 4T saL

(1) VA Statement XF % [f] executeUpdate(String sql)#17 SQL i&FJEATH N . 1520, MBS EEAE
(2) I Statement X} % f¥) executeQuery(String sql) AT SQL 15 A) 4T 2 ) 15:/E
5. MHEPATLEER

(1) cuD #fF, HRIEIR [N int B W45

(2) A#EEAE, MR E ResultSet 45 4L, FREN A HdE

6. FEITTIE

lé\%:

(1) m#cFIE M2, BEAN I E i — kB AT

(2) SREVHAR P T LB R 3 — AN ik

(3) BEBCF YR n] L3S B — N 7 vk

3.2 s 5T A 33 JDBCUtils

package com.atguigu.utils;

import java.io.lOException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.Properties;

/*
* TR
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* 1. dEMEKE. R EET IR
*2. PHUER
*3‘ 9‘%"1—:[?)'21_’::/\

*/

public class JDBCUTtils {

/1

private static String drivername;
private static String url;
private static String user;
private static String password;
private static Properties pro = new Properties();
static{
try {
//n#E, 2L jdbe.properties Bt B K15 S
//pro.load HI1E /24 jdbc.properties XX HHAC B HI{EE, —— put £ pro iX4> map

pro.load(ClassLoader.getSystemClassLoader().getResourceAsStream("jdbc.properties"));

drivername = pro.getProperty("key")
drivername = pro.getProperty("drivername");
url = pro.getProperty("url");

user = pro.getProperty("user");

password = pro.getProperty("password");

JIEN RS, RS
Class.forName(drivername);

} catch (ClassNotFoundException e) {
e.printStackTrace();

} catch (IOException e) {
e.printStackTrace();

public static Connection getConnection()throws SQLException{
Connection conn = DriverManager.getConnection(url, user, password);
return conn;

public static void closeQuietly(Connection conn){
try {
if(conn!=null){
conn.close();
}
} catch (SQLException e) {
e.printStackTrace();
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public static void closeQuietly(Statement st){
try {
if(st!=null){
st.close();
}
} catch (SQLException e) {
e.printStackTrace();

public static void closeQuietly(ResultSet rs){
try {
if(rs!=null){
rs.close();
}
} catch (SQLException e) {
e.printStackTrace();

public static void closeQuietly(Statement st,Connection conn){
closeQuietly(st);
closeQuietly(conn);

public static void closeQuietly(ResultSet rs,Statement st,Connection conn){
closeQuietly(rs);
closeQuietly(st);
closeQuietly(conn);

% 4 E PreparedStatement
1. PreparedStatement %2

A LLEIL A Connection XT% ) preparedStatement(String sql) /713K PreparedStatement X%

PreparedStatement #2[1 & Statement HJF41, ERR—FKMgIFLN saL HH

® PreparedStatement X R FTAAEK N saL B A FH S HH 5 (?)kF R, i PreparedStatement X} 4[]
setXxx() J7VRIBEIXEESHL. setXxx() TEAMNNSH, F—MSHLZEREN saL EHP RSN RG] (A
1 FFR), FoALRER saL iEf RS EE

® ResultSet executeQuery()JHAT &1, FFIRFNZE 4L A ResultSet X %o

® intexecuteUpdate(): $ATHEHr, 5. M. %
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2. Statement B9 E
(1) SQL Ptz

(2) SQLEAN
sQL VENAEF L KRG B A N H P A R AT R A, TR P RAEEE RN IRER) saL A BLER
wmA, MMAMHRSEH saL 51 E E S BEAT NRIME. X T Java T E, ZPE saL F A, HEH
PreparedStatement HUfY, Statement LRI LL T o

(3) 432 Blob HEVRIHIE

BLOB (binary large object), i3t KX %, BLOB ¥ /&5 i A FH A7 fifs — bl SO 1 7 B 2R A,
i\ BLOB 27 (5415 04 2511 FH| PreparedStatement, [KJy BLOB Z5%Y i % ds To i 4d FH 75 B PHES )
MysQL FIPUF BLOB ZEAY (B T AEA- M B KAE B & EANESL, ARA 1255 [RY)

T T HRIE R4S xxx too large, HBAZE mysql )25 H
RE APERL: F) ST, K myini SO E AT RORCE 20
TI['I"_.I."B|D|:] EEEjQ By max_allowed_packet=16M
Elob B G5k

VR BT myini CHF, — R EER RIS
MediumBlob EFc 16M

LongBlob B 4G

S P AR B 5 A N K B g SCAN R BLOB 287
i EE R WRAFAR I SO ILR, B R TR RE = T B

CREATE TABLE "user” (
'id* int(11) NOT NULL AUTO_INCREMENT,
‘username’ varchar(20) COLLATE utf8_unicode_ci DEFAULT NULL,
“head_picture’ mediumblob,
PRIMARY KEY (‘id")
) ENGINE=InnoDB AUTO_INCREMENT=3 DEFAULT CHARSET=utf8 COLLATE=utf8 unicode_ci;

package com.jdbc;

import java.io.FilelnputStream;
import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.util.Properties;

public class TestBlob {
public static void main(String[] args) throws Exception{

//IN#% jdbc.properties %I AL & A

Properties pro = new Properties();
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pro.load(ClassLoader.getSystemResourceAsStream("jdbc.properties"));

/11 IS MRS

Class.forName(pro.getProperty("driver"));

/12~ BRBUECHR B %

Connection conn = DriverManager.getConnection(pro.getProperty("url"), pro);

/13~ V5 a1 HE

[/()HER T ZH(?) 1) saL

//PreparedStatement #% 1 & Statement HJ T4, ERRA—FKHmFLH saL iEH)
//PreparedStatement XT R FTCEK saL & T IS EUH A S (?)kE R

String sql ="insert into user(username,head_picture) value(?,?)";

//(2)iBiL A Connection XI5 [ preparedStatement(String sql) J7i£3KEL PreparedStatement X%
PreparedStatement pst = conn.prepareStatement(sql);

//(3)F PreparedStatement X4 setXxx(int parameterindex, XX value) 775K 1% B iX L6 2%
pst.setString(1, "lily");
pst.setBlob(2, new FilelnputStream("head/girl.jpg"));

//(8)1 FH] PreparedStatement [ executeUpdate()#447 SQL &) #E4T 46 A
[ERBICAEAGEA A% sql, B ARE T

int len = pst.executeUpdate();

//(5) b FE 45

if (len >0) {
System.out.printin("¥s 1AL IN");

}else {

System.out.printin("¥s 12 IE");

//4. BEIRELIE
pst.close();
conn.close();
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) user @test (mysql) - =

i ®E B2 BO B

Elsins B suns T asas mees [ sess
id |username head_picture

2 chai (BLOB)

ERGAD _ ee 98X
SELECT * FROM “user” LIMIT 0, 1C F2ESEH22FT1IAE

3. PreparedStatement vs Statement

® RAD A A SR I 44 1. Statement [1) sql FFHZE AN HME#T
® PreparedStatement HJPABAIE sQL EA
® PreparedStatement 1] LLAbHE Blob JS7Y 1) £ 43
® PreparedStatement fiEf KA AEFEEPERE: (Oracle #11 PostgreSQL8 21X #%, 1E 2% T MysQL A~—5E Lt Statement
=)
W DBServer & Xf M4 i1RiE AP AL RE Lt « RN TR PRE A v e E R A, AT LAE R)7E 4 DBServer H1%
PR YR B JE AT AR B 247 T ok, AR TR i R B A R I T gm PR B ) A 7 B i, RS
AR NP B A HAT ARRS gk 22153 B HAT .
B 7t statement 155, RIS A [R] B2 VR AE DR Hd 9 28 AS— 4, i ABEAME A A B A Re UL G, 1A 2 AF B A 1)
B SR WA E A P2 0 81 ) e 126 ) (AT ARRS G247 X AR AR AT — IR RS N HTE ) 9 19— IR
B (AT, ERE, MER e, A7)

4, RHIREE
(1) {#H Statement

package com.atguigu.statement;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.Statement;
import java.util.Scanner;

import org.junit.Test;

import com.atguigu.utils.JDBCUTtils;

/*
* Statement:
* 1. sQL PiE
*2. sQLiFEA
*3, AFRT Blob Z5HY ¥
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*/

public class TestStatementProblem {

@Test

public void add() throws Exception{
Scanner input = new Scanner(System.in);
System.out.printin("iFi AL ")
String name = input.nextLine();

System.out.printin("iE A AT ");
int mid = input.nextint();

System.out.printin("iEHI AN 19w 5 : ");
int did = input.nextint();

//1. SREERE

Connection conn = JDBCUtils.getConnection();

//2. BI% Statement %7 %

Statement st = conn.createStatement();

//3+ %5 sql
String sql = "INSERT INTO emp (ename, mid",did) VALUES("" + name+""," + mid +"," + did + ")";

/14~ AT sql
int update = st.executeUpdate(sql);
System.out.printin(update>0?" ¥ I Th" " A N g e );

115+ BEIREL IR
JDBCUTtils.closeQuietly(st, conn);

@Test

public void select()throws Exception{
Scanner input = new Scanner(System.in);
System.out.printin("iFf AN L& ");
String name = input.nextLine();

//1. SREERE

Connection conn = JDBCUtils.getConnection();

/2. 5 sql
J/INAE 'or'l'="1
String sql = "SELECT eid,ename,tel,gender,salary FROM t_employee WHERE ename =

+name +"'";

System.out.printin(sql);




Ul"-‘ﬁﬁi'§ JavaEE i#E &7

// SELECT eid,ename,tel,gender,salary FROM t_employee WHERE ename = '"#D4LF5 'or'1l'='1'
g _employ

//3. H Statement $4T
Statement st = conn.createStatement();

/14 PATEH sql
ResultSet rs = st.executeQuery(sql);
while(rs.next()){
intid = rs.getint(1);
String ename = rs.getString(2);
String tel = rs.getString(3);
String gender =rs.getString(4);
double salary = rs.getDouble(5);

System.out.printin(id+"\t" + ename + "\t" + tel + "\t" + gender + "\t" +salary);

//5+ FERUTE IR
JDBCUtils.closeQuietly(rs, st, conn);

@Test
public void testAddBlob(){
String sql = "INSERT INTO "user” (username, password",photo)VALUES('chai','123'", 7% VA 7E String H 4L 2 Blob 257
IEHR);"
}

(2) f#H PreparedStatement

package com.atguigu.preparedstatement;

import java.io.FilelnputStream;
import java.sgl.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.util.Scanner;

import org.junit.Test;

import com.atguigu.utils.JDBCUtils;
/*

* PreparedStatement: & Statement 1%
*1. sQL AN E P
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*2. saL A HILEA

*3, ] LLALEE Blob A 1 4
* tinyblob: 255 75 LAY

* blob: 65K LAY

* mediumblob:16M LY

* longblob: 4G LAY

*

*

IR 2R : xxx too large, FATE mysql MZEEHE T, # my.ini XN B N IWECE S5
* max_allowed_packet=16M
* R BT mydni U, — @ EEBTEBIIRS
*
*/
public class TestPreparedStatement {
@Test
public void add() throws Exception {
Scanner input = new Scanner(System.in);
System.out.printin("iE M ALES: ");
String name = input.nextLine();

System.out.printin("i& A TER]: ");
String gender = input.nextLine();

System.out.printin("iE A o T ");
int mid = input.nextint();

System.out.printin("iEHI A 1985 : ");
int did = input.nextint();

String sql = "INSERT INTO emp VALUES(NULL,?,?,2,?)";// Z%, SO0FF, EEAT, FonXAH7r &2 EH

/]2~ REERE

Connection conn = JDBCUtils.getConnection();

// 3. & —) PreparedStatement: TiiZmi¥ sql
PreparedStatement pst = conn.prepareStatement(sql);// X7 ? [ sql HEAT il 1%

/] 4 82 BAREEATAAE
pst.setString(1, name);
pst.setString(2, gender);
pst.setint(3, mid);

pst.setint(4, did);

/15« AT sql

int len = pst.executeUpdate();
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/] 6+ BB IR
JDBCUTtils.closeQuietly(pst, conn);

@Test

public void select() throws Exception {
// 3+ 5 sql
Scanner input = new Scanner(System.in);
System.out.printin("iFf AN ")
String name = input.nextLine();

/] PNALEE tor'l'='1
String sql = "SELECT eid,ename,tel,gender,salary FROM t_employee WHERE ename = ?";

[/ 1. MRS, JEMEE T
/]2~ REERE

Connection conn = JDBCUtils.getConnection();

/3 B2 [ sql THA)HEAT T 1%

PreparedStatement pst = conn.prepareStatement(sql);

/] 4. 4?7 RS RIHE
pst.setString(1, name);

/] 5+ AT sql

ResultSet rs = pst.executeQuery();

while (rs.next()) {
intid = rs.getInt("eid");
String ename = rs.getString("ename");
String tel = rs.getString("tel");
String gender = rs.getString("gender");
double salary = rs.getDouble("salary");

System.out.printin(id + "\t" + ename + "\t" + tel + "\t" + gender + "\t" + salary);

/] 6+ BB IR
JDBCUtils.closeQuietly(rs, pst, conn);

@Test

public void addBlob() throws Exception {
Scanner input = new Scanner(System.in);
System.out.printin("igHAH 44 ");
String username = input.nextLine();
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System.out.printin("iH i A1 ");
String password = input.nextLine();

System.out.printIn("i% 45 /& & Fr A2 ");
String photoPath = input.nextLine();

// INSERT INTO “user' VALUES(NULL, FH 7' 44, 55 i, & )
String sql = "INSERT INTO “user® VALUES(NULL,?,?,?)";

/] 1. MRS, JEMEE T
/]2~ REERE

Connection conn = JDBCUtils.getConnection();

// 3. & —) PreparedStatement: TiiZm1¥ sql
PreparedStatement pst = conn.prepareStatement(sql);// X7 ? [ sql HEAT il 1%

/] 4 X7 #ATRE

pst.setString(1, username);

pst.setString(2, password);

pst.setBlob(3, new FilelnputStream(photoPath));

//5+ AT sql
int len = pst.executeUpdate();
System.out.printin(len > 0 ? "IN - "SI );

/] 6+ BB IR
JDBCUtils.closeQuietly(pst, conn);

¥ 5% JDBC FIHARERE
1. JDBC WS HIEEEERBEE

BRI 1Y B
(1) TE6% PreparedStatement X 4 it
JE ke«
PreparedStatement pst = conn.preparedStatement(sql);
AE -
PreparedStatement pst = conn.prepareStatement(orderinsert,Statement.RETURN_GENERATED_KEYS);
(2) JFRPAT R
JE ke«
int len = pst.executeUpdate();
AE -
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int len = pst.executeUpdate();
ResultSet rs = pst.getGeneratedKeys();
if(rs.next()){
Object key = rs.getObject( 5 JLA);//3R B H 1K H B {8
}

package com.atguigu.other;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.Statement;

import java.util.Scanner;
import org.junit.Test;
import com.atguigu.utils.JDBCUTtils;

public class TestGetGenericKey {
@Test
public void add() throws Exception {
Scanner input = new Scanner(System.in);
System.out.printin("iFf AN L& ")
String name = input.nextLine();

System.out.printIn("i&F s AR ");
String gender = input.nextLine();

System.out.printin("iE A AT ");
int mid = input.nextint();

System.out.printin("iEHI AN 1985 : ");
int did = input.nextint();

String sql = "INSERT INTO emp VALUES(NULL,?,?,2,?)";// Z%, SO0FF, EEFT, FonXAH7r &2 EH

/]2~ REERE

Connection conn = JDBCUtils.getConnection();

// 3. 1% — PreparedStatement: TiZi¥ sql
// PATEINER], W55 EORE A K 8, AR LA EE S A mysql fR%5%%, 7EAI%E PreparedStatement
PRI, Hhn—24

//autoGeneratedKeys - R/~ A& 75 R1%k 0] A 2 A4 U BE bR &, B2 Statement.RETURN_GENERATED_KEYS
5, Statement.NO_GENERATED_KEYS Z —

PreparedStatement pst = conn.prepareStatement(sql,Statement.RETURN_GENERATED_KEYS);
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/] 4 82 BARREEATAAE
pst.setString(1, name);
pst.setString(2, gender);
pst.setint(3, mid);

pst.setint(4, did);

/15« AT sql

int len = pst.executeUpdate();

ResultSet rs = pst.getGeneratedKeys();
if(rs.next()){
System.out.printin("#1 A T.9% 5 /&: " + rs.getObject(1));

/] 6+ BB IR
JDBCUtils.closeQuietly(pst, conn);

2, jtabe

5 A A N B RS o v DUR A Java Bk E BEETHLA, X —ALH SRV 2 ARE A — IR ISR AR 45 H s A
GO I R RV N A 1 R IS I R S e

JDBC ffth B Ab PR A1) GLAE N AN T7 7

® addBatch(): INTFT EHLEALFEN) sQL G H)ELSHL

® executeBatch(): HATHLEALFEIEF];

T AT 2B B P AL EPAT saL BRI IE L :

® X% sQLiBf)pfttE AL HE;

® —/saLiEfAftE LS

R

JDBC E# mysaL i, WIREMHALLETIRE, EH url FiIZ$rewriteBatchedStatements=true
PreparedStatement {E#t b B4 N B8 FH values (fiEFH value ¥&H XUE)

2.1 Statement

void addBatch(String sql): INFE EHLE A H T sQL iEH)
int[] executeBatch(); HATHLEALFRIEA];
2.2 PreparedStatement

void addBatch()¥—ZH S Hs In% it PreparedStatement X % Fr) it b 2 iy 4
int[] executeBatch(); ATHLEALFRIE ],

2.3 RTHRWRA

MR 6\ 100000 2510 5%
® (1) Statement A# FHHLALFE
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®  (2) PreparedStatement ANfifi L AL 2

®  (3) Statement f#i FH#tab 3

®  (4) PreparedStatement i FHHLALEE (R B s
(4) > (3) > (1) > (2

2.4 B

package com.atguigu.other;

import java.sql.Connection;
import java.sql.PreparedStatement;

import org.junit.Test;
import com.atguigu.utils.JDBCUTtils;

public class TestBatch {
/*
* A A B
*/
@Test
public void testNoBatch() throws Exception {
long start = System.currentTimeMillis();

/At A B
/1T 500 47 b
String sql = "INSERT INTO t_goods (pname,price) VALUES(?,?)";

Connection conn = JDBCUtils.getConnection();

PreparedStatement pst = conn.prepareStatement(sql);

for (inti=1;i<=100; i++) {
String pname = "B " +i;

double price =i;

pst.setString(1, pname);
pst.setDouble(2, price);

int len = pst.executeUpdate();

System.out.printin("Z5" +i +" 2N " + (len>0?" A" R IK"));

long end = System.currentTimeMillis();
System.out.printin("#Ef: " + (end-start));
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@Test
public void testBatch()throws Exception {
long start = System.currentTimeMillis();

String sql = "INSERT INTO t_goods (pname,price) VALUES(?,?)";

Connection conn = JDBCUtils.getConnection();
PreparedStatement pst = conn.prepareStatement(sql);
for (inti=1;i<=100; i++) {

String pname = "B " +;

double price =i;

pst.setObject(1, pname);

pst.setObject(2, price);

pst.addBatch();//¥sin 2t 4k 3
int[] executeBatch = pst.executeBatch();//—#t iy 4 [F) B $04T
for (inti = 0; i < executeBatch.length; i++) {

System.out.printin("Z5" +i +"2& 8 ;" + (executeBatch[i]>0?" BTN ":" S IK™M));
JDBCUtils.closeQuietly(pst, conn);

long end = System.currentTimeMillis();
System.out.printin("#Ef: " + (end-start));

3. B

IDBC P27 Yy —AEEXT S AR, BRAEN T & BT S BRIIT—A saL WHAIN, iR HAT R,
o M EURE 3 Bhe s, mARERITR .

IDBC PR TikZA saL WAMEA—ANFEPUT:  (FELD

® il Connection X% setAutoCommit(false); DLEUWY H sh#Ess $H 5%

® EfTAN saL WERJHERIIPATIE, WA commit(); LSRR HS

o R RME IR E N, A rollback(); J7ikEIRH S

® Ik} Connection WA #ECH, W EMEH AINRIIRE setAutoCommit(true);

HE:

WRZBANEE, BMREEARE B SBMMERE, WEERIEES. PE—ANEZFHESNMRIELHE R — &R
§

JDBC i& 1] LT Connection X %117

® int getTransactionlsolation(): XHXIE Connection X% 124 Aif 2% 55 b5 25 2% 1)

® void setTransactionlsolation(int level): X ¥t Connection X % )2 55 B8 25 25 ) 56 SUNZE e I« W RE RO =R
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2B 2 Connection #211HR5E LR H & .
level - LL'N Connection &2 —:
®  Connection.TRANSACTION_READ_UNCOMMITTED (=1)
Connection.TRANSACTION_READ_COMMITTED (=2) .
Connection.TRANSACTION_REPEATABLE_READ (=4)
Connection.TRANSACTION_SERIALIZABLE (=8) .
(VEE, AHEefEH Connection. TRANSACTION_NONE (=0) , KKINEIRE T AZLHFMNFES. )

[ t_user @0330db (mysql) - & [E=EER= [ t goods @0330db (mysql) - = =)
Mt mE =EEF B0 = T &mE =B OBED =8
Elsims Eehms ¥ seEns | B - |||| B sras Eeuas T mEas meEs O Ress
uid username passward tel address = B .Pid -pname ”price "description . _:_
» I caica 123 10086 ESEE |i| » R =i 5800 FMAEEEE
2 caolaoshi 456 10010 BEE 2 Fl 3900 AR 7 —89=41 =
” 3 & 200 alLiAAE eSS
4 Bt 89 FEEIE
5 E=iEs 360 RiEEE
PR oo e >R 6 R 58 ERSREANE
- F P 1 *
7 o 68 HEAERNAVE
SELECT * FROM ‘tuser IMIZS 1 ZEE (22 F1 1T i |
M4+ = a @0 i SR B S
SELECT * FROM tgoods IME1EZdEZ H7E)T1R !
[ t_order @0330db (mysql} - = [ESRIER [ t_detail @0330db (mysql) - [E=EE )
g RE B8 80 #Eh T &E =2 80 =
Eis s | Esuns |V mzas | Hmamss Clzsss | Ue: ||| ||Poiss Dsuns 7ans | Cmagss
= cndistine sumprice uid il pid it -
» Y 2017-05-14 23:11:50 289 1 e 3 1 E|
1 4 1 =
T P L H S S R R S SR RNT

package com.atguigu.other;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sqgl.ResultSet;

import java.sql.SQLException;
import java.sqgl.Statement;

import org.junit.Test;

import com.atguigu.utils.DBUtils;

public class TestTransaction {

@Test
public void test() {
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int uid = 2;//HESL ]

int[] pids = {1,2,3};//1) S (1 5 it (1) 9t

int[] amount = {1,1,1};//73 54— il (R 50

double[] price = {45,34,2.5};//W KK, B—HFR TS

/1B AR FEK T B PR Ho s ORAT I 8080 e
/193 AEAT 35 t_order MR IN—2K 103Kk T HSw S, ITHME], TREN, MRS
JIAET AR t_detail SN LARICS: WTHS S, MMM, ME (217, XE3T

JSHRE A RN AT A, AN IR R o A AR AR %

Connection conn = null;
try {

/[ FENHEALF 55

/11 SREUERS R (MRS AN, KOALE DBUtls yEME 1)
conn = JDBCUtils.getConnection();

/12 HETFINRE

conn.setAutoCommit(false);

String orderinsert = "INSERT INTO t_order (sumprice,uid) VALUES(?,?)";

double sumprice = 0;

for (inti=0; i< price.length; i++) {

sumprice += price[i]*amount[i];

}

/3 PATEINAE ), G0 R TR EIRE AR S E, A AR AL 2 0 mysal kS5 A%, FE B
PreparedStatement XI R, HEII— NS4

//autoGeneratedKeys - 8§ 7~ & B N % R B H 3 4 KB # W w E ., BE &
Statement.RETURN_GENERATED_KEYS &Y Statement.NO_GENERATED_KEYS 2 —

PreparedStatement pst = conn.prepareStatement(orderinsert,Statement.RETURN_GENERATED_KEYS);

pst.setObject(1, sumprice);
pst.setObject(2, uid);
pst.executeUpdate();

ResultSet rs = pst.getGeneratedKeys();
if(rs.next()){
Object oid = rs.getObject(1);

String detaillnsert = "INSERT INTO t_details (oid,pid,amount) VALUES(?,?,?)";
PreparedStatement pst2 = conn.prepareStatement(detaillnsert);
for (inti=0; i < pids.length; i++) {

pst2.setObject(1, oid);

pst2.setObject(2, pids[i]);

pst2.setObject(3, amount[i]);
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pst2.addBatch();
}

pst2.executeBatch();
}

/14 RACHES
conn.commit();
System.out.printin("7s I A IN");
}catch (Exception e) {
e.printStackTrace();
try {
[T AR, RAZ R
if(conn!=null){
System.out.printin("7s 1 JE");
conn.rollback();
}
} catch (SQLException el) {
el.printStackTrace();
}
Hinally{
try {
/1R
if(conn!=null){
conn.setAutoCommit(true);
conn.close();
}
} catch (SQLException e) {
e.printStackTrace();

% 6 Z DAO MMk &EBH %

DAO: Data Access Object Ui [ £0 #3515 S IR AE O, G T X 4#E 1 CRUD (Create. Retrival. Update. Delete) ,
AL E AT AL S5 FH 2R HIE B
ER: N T SEBLIhRERI AL, A R TARRD A 4 F A2
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1. %43
1.1 XA JavaBean

=R public class Department {
= & t:apar thent private Integer id;
B L . . )
U odid, int (110 private String name;
[ dname, warchar (20) private String description;
[l description, warchar (2007, Hullable
}
B E public class Employee {
- é —dep il private Integer eid;
SNt employee ) )
SRR =4iv) private String ename;
eid, int(11)

8 eneme, warchar (20)

[ tel, char(11)

| ] gender, char (1), Hullable

8 salavy, double, Fullable

| ] commission_pet, deouble, Fullable
[ birthday, date, Fullable

[ hiredate, date, Fullable

[ job_id, int(11), Fullable

[ email, warchar (32), Hullable

B mid, int(11), Fullable

[E address, warchar (1507, Hullable
| ] natiwve place, warchar (10), Hullable
B did, int(11), Fullable

int,double 257 Java " # FHALEE 2L, RN mysql HH AP
HRAHER AT AE S NULL, 11 Java RA 51 B A
NULL {f

private String tel;

private String gender;//mysql H ] char,7E Java # t4
BLH String

private Double salary;

private Double commissionPct;

private Date birthday;//ttAb H String B¢ Date

private Date hiredate;

private Integer jobld;

private String email;

private Integer mid;

private String address;

private String nativePlace;

private Integer did;

1.2 DAO ¥

package com.atguigu.dao;

import java.util.List;

import com.atguigu.bean.Department;

public interface DepartmentDAO {

void addDepartment(Department department)throws Exception;

void updateDepartment(Department department)throws Exception;

void deleteById(String did)throws Exception;
Department getById(String did)throws Exception;
List<Department> getAll()throws Exception;

package com.atguigu.dao;
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import java.util.List;

import java.util.Map;

import com.atguigu.bean.Employee;

public interface EmployeeDAO {

void addEmployee(Employee emp)throws Exception;

void updateEmployee(Employee emp)throws Exception;

void deleteById(String eid)throws Exception;

Employee getById(String eid)throws Exception;

List<Employee> getAll()throws Exception;

Long getCount()throws Exception;

List<Employee> getAll(int page, int pageSize)throws Exception;

Double getMaxSalary()throws Exception;

Map<Integer,Double> getAvgSalaryByDid()throws Exception;

1.3 DAO SEHI K

1

R4 R

package com.atguigu.dao.impl.original;

import
import
import
import

import
import
import

import

public

java.sql.Connection;
java.sql.PreparedStatement;
java.sql.ResultSet;
java.util.Arraylist;

java.util.List;
com.atguigu.bean.Department;
com.atguigu.dao.DepartmentDAO;

com.atguigu.utils.JDBCUtils;

class DepartmentDAOImpl implements DepartmentDAO{

@Override

public void addDepartment(Department department) throws Exception {

Connection conn = JDBCUtils.getConnection();

String sql = "INSERT INTO t_department(did,dname,description) VALUES(NULL,?,?)";
PreparedStatement pst = conn.prepareStatement(sql);

pst.setString(1, department.getName());

pst.setString(2, department.getDescription());

pst.executeUpdate();
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JDBCUtils.closeQuietly(pst, conn);

@Override
public void updateDepartment(Department department) throws Exception {

Connection conn = JDBCUtils.getConnection();

String sql = "UPDATE t_department SET dname = ?,description = ? WHERE did = ?";
PreparedStatement pst = conn.prepareStatement(sql);

pst.setString(1, department.getName());

pst.setString(2, department.getDescription());

pst.setInt(3, department.getId());

pst.executeUpdate();

JDBCUtils.closeQuietly(pst, conn);

@Override
public void deleteById(String did) throws Exception {

Connection conn = JDBCUtils.getConnection();

String sql = "DELETE FROM t_department WHERE did = ?";
PreparedStatement pst = conn.prepareStatement(sql);
pst.setString(1, did);

pst.executeUpdate();

JDBCUtils.closeQuietly(pst, conn);

@Override

public Department getById(String did) throws Exception {

Connection conn = JDBCUtils.getConnection();

String sql = "SELECT did,dname,description FROM t_department WHERE did = ?"
PreparedStatement pst = conn.prepareStatement(sql);

pst.setString(1, did);

ResultSet rs = pst.executeQuery();

Department dept = null;

if(rs.next()){
dept = new Department();
dept.setId(rs.getInt("did"));
dept.setName(rs.getString("dname"));
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dept.setDescription(rs.getString("description™));

JDBCUtils.closeQuietly(rs, pst, conn);

return dept;

@Override
public List<Department> getAll() throws Exception {

Connection conn = JDBCUtils.getConnection();

String sql = "SELECT did,dname,description FROM t_department”;

PreparedStatement pst = conn.prepareStatement(sql);

ResultSet rs = pst.executeQuery();

ArrayList<Department> list = new ArrayList<Department>();

while(rs.next()){
Department dept = new Department();
dept.setId(rs.getInt("did"));
dept.setName(rs.getString("dname"));
dept.setDescription(rs.getString("description™));

list.add(dept);

JDBCUtils.closeQuietly(rs, pst, conn);

return list;

1.4 $#BY BasicDAO

package com.atguigu.dao.impl;

/%
*ORXAEAIMEE: X DAOImpL FRHHAR, SEILIR B2 F Ul
*/

import java.lang.reflect.Field;

import java.lang.reflect.ParameterizedType;

import java.lang.reflect.Type;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;
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import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.util.ArraylList;

import java.util.HashMap;

import java.util.List;

import java.util.Map;

import com.atguigu.utils.JDBCUtils;

VAP ZLES
public abstract class BasicDAOImpl<T> {

private Class<T> type;

@SuppressWarnings("all")

protected BasicDAOImpl() {
/] R ABERE RS S, RO T2R4k K BasicDAOImpl 5 £ F QKR ¥4y idh 75
Class clazz = this.getClass();// this ACEMZIEACIETIAXT S, BIF2E000 4

/] M clazz H)Z BALKE R

Type superType = clazz.getGenericSuperclass();

// Father<String>: ZHib M

ParameterizedType p = (ParameterizedType) superType;

/1 FREGZ RS2
Type[] ts = p.getActualTypeArguments();

/] BFUNERIR R M2 AE S, AR Mz Az
type = (Class) ts[0];

protected int update(String sql, Object... params) throws SQLException {
/71 IREUERE
Connection conn = JDBCUtils.getConnection();
/12« AT SR R A
int len = executeUpdate(conn, sql, params);
//3+ RHEE
JDBCUtils.closeQuietly(conn);

return len;

/] WMAREFELE—AF SRR R, v LA IX AN conn B
protected int update(Connection conn, String sql, Object... params) throws SQLException {
/AT T EE R )

int len = executeUpdate(conn, sql, params);
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return len;

}
private int executeUpdate(Connection conn, String sql, Object... params) throws SQLException {
//1. sql gk
PreparedStatement pst = conn.prepareStatement(sql);
//2. WH sql 2
if (params != null && params.length > @) {
[/ B ER RN e TTaE, 7 g5 2 1 T
for (int i = @; i < params.length; i++) {
pst.setObject(i + 1, params[i]);
}
}
/73~ $UT sal
int len = pst.executeUpdate();
/14 BB
JDBCUtils.closeQuietly(pst);
return len;
}

/ERNERIEL s BT, AR

/%%

* PUTEIHRIER SQL iEA), SQL AILAHZH(?)

* @param sql String $UUTEHERIER SQL iEHA)

* @param args Object... XFRIAUEF 2 VCEMIME, P 520}

* @return T B3 T EIMAIRASAK

* @throws Exception

*/

protected T get(String sql, Object... params) throws Exception {
/71 FREUERE

Connection conn = JDBCUtils.getConnection();

/12 PATEHTER)

ResultSet rs = executeQuery( conn,sql, params);

/73 MbIEAEWRLE R
/7 (1) FRECE R R 45 R r o5 B
ResultSetMetaData rsmd = rs.getMetaData();

/] (2) ERERRLSRES, AL

int count = rsmd.getColumnCount();
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/7 (3) RIS 5
T t = type.newInstance();// Z:RiX/> Javabean 257N Jo 2 1i&

/] (&) M RE
while (rs.next()) {

/*
7 (1) sql iBAR A T LA, A AR (2) B4R MERE T Javabean HJE M
*/

/1 (5 A&7 1Y)
for (int i = @; i < count; i++) {
/7 (6> FRHUHS LA 1 2 R
// String columnName = rsmd.getColumnName(i+1);
/7 WA sql HRHERUNAZ, IBamis 4, WRAN G, RERZN 4
String fieldName = rsmd.getColumnLabel(i + 1);

/1 (7)) RBUZFHIE
// Object value = rs.getObject(columnName);
Object value = rs.getObject(fieldName);

/] (8) BHE obj MRIIFEAJE LT
Field field = type.getDeclaredField(fieldName);// JavaBean )&%
field.setAccessible(true);

field.set(t, value);

/14 BB
JDBCUtils.closeQuietly(rs);
JDBCUtils.closeQuietly(conn);

return t;

private static ResultSet executeQuery(Connection conn, String sql, Object... params) throws SQLException

//1. sql Fiigmix

PreparedStatement pst = conn.prepareStatement(sql);

/12 WE?

if (params != null && params.length > @) {
/1 BUHKI R M @ IFaG, 7 HI% 52 1 JT4A
for (int i = @; i < params.length; i++) {

pst.setObject(i + 1, params[i]);
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/73 i
ResultSet rs = pst.executeQuery();

return rs;

[/ BRI AR BREZT, A%

// Class<T> clazz: FIROIESLEIN %, KEOSRAEME, 5 E kY

/%%

* PUTEIHRIER SQL iEA), SQL FILAHZH(?)

* @param sql String FUATEEERVEN SQL iBH)

* @param args Object... XPNIREANBEMME, WP E 52X M

* @return Arraylist<T> #%E T &4 RIES

* @throws Exception

*/

public ArraylList<T> getList(String sql, Object... args) throws Exception {
/7 1. R

Connection conn = JDBCUtils.getConnection();

/]2 ATEH sql

ResultSet rs = executeQuery(conn,sql, args);

/73~ FRELES AR TR
ResultSetMetaData metaData = rs.getMetaData();
/7 BREE SR S

int count = metaData.getColumnCount();

/] BIEEEEN G

ArrayList<T> list = new ArrayList<T>();

while (rs.next()) {// i}l
/1 1 AR AR
T obj = type.newInstance();

/1 2. HITHIRZY
// for WIVERZN obd X G —A @ 1 EE
for (int i = @; i < count; i++) {
/] (1) E—FIRIAAFR
String fieldName = metaData.getColumnLabel(i + 1);// FRMEEJLAIMIZRR, i nl &3m0l 4,
eSSV SRIIEZ NGBS
/1 (2)E—FIHMHE
Object value = rs.getObject(i + 1);// RHLEE)LAIAIME
/7 (3)IRIUBIEXS B
Field field = type.getDeclaredField(fieldName);
[/ (4)WE TP
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field.setAccessible(true);
// (5)WEJEVEE
field.set(obj, value);

// 3. 1 obj XfSIKFIE A
list.add(obj);

/] 6+ FEIBBHR
JDBCUtils.closeQuietly(rs);
JDBCUtils.closeQuietly(conn);

/] 7~ IR[AIEER

return list;

/BRI = A ERANME

//%H: select max(salary) from employee; 477l

//select count(*) from t_goods; —3&)LAFR &

public Object getValue(String sql,Object... args)throws Exception{
/11, FRAOERE

Connection conn = JDBCUtils.getConnection();

/]2 ATEH sql

ResultSet rs = executeQuery(conn, sql, args);

Object value = null;
if(rs.next()){// 17
value = rs.getObject(1);//—%l

VVENE Y &3/
JDBCUtils.closeQuietly(rs);
JDBCUtils.closeQuietly(conn);

return value;

/ERBERTTEZNY: 228, [H—17 X A% — JavaBean
/%
* SELECT did,AVG(salary),MAX(Salary) FROM t_employee GROUP BY did;
* did avg(salary) max(salary)
1 1990.90 8900
2 4889 6899
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*/

public List<Map<String,0Object>> getListMap(String sql,Object...

/71 FREUERE

Connection conn = JDBCUtils.getConnection();

//2+ $IT sql

ResultSet rs = executeQuery(conn, sql, args);

/ /3RELES AR 1) To e B

ResultSetMetaData metaData = rs.getMetaData();
/1—3EHG LA

int count = metaData.getColumnCount();

/ /0% List

args)throws Exception{

ArrayList<Map<String,Object>> list = new ArrayList<Map<String,0Object>>();

while(rs.next()){
//BE—4T 52— Map KI5

HashMap<String,Object> map = new HashMap<String,Object>();

//map K key /&%144
for (int i = @; i < count; i++) {
/71 (L) FREIN A 804

String columnName = metaData.getColumnLabel(i+1);

/7 (2) FREGH N FIE
Object value = rs.getObject(i+l);
/7 (3) AEXXHE R E] map H1

map.put(columnName, value);

/748 map J{®] List
list.add(map);

/16+ BEBEHR
JDBCUtils.closeQuietly(rs);
JDBCUtils.closeQuietly(conn);

return list;

/AR ERECI: AR—AT 25, H—17 XA 2 —A4> JavaBean
public Map<String,Object> getMap(String sql,Object...

List<Map<String, Object>> listMap = getlListMap(sql,args);

if(listMap.size()>0){
return listMap.get(9);

args)throws Exception{
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}

return null;

1.5 47K BasicDAO []J5 ] DAO SEIK
DepartmentDAO SEIf

package com.atguigu.dao.impl.basic;

import java.util.ArraylList;

import java.util.List;

import com.atguigu.bean.Department;
import com.atguigu.dao.DepartmentDAO;

import com.atguigu.dao.impl.BasicDAOImpl;

public class DepartmentDAOImplBasic extends BasicDAOImpl<Department> implements DepartmentDAO{

@Override

public void addDepartment(Department department) throws Exception {
String sql = "INSERT INTO t_department(did,dname,description) VALUES(NULL,?,?)"
update(sql, department.getName(),department.getDescription());

@Override

public void updateDepartment(Department department) throws Exception {
String sql = "UPDATE t_department SET dname = ?,description = ? WHERE did = ?";
update(sql, department.getName(),department.getDescription(),department.getId());

@Override

public void deleteById(String did) throws Exception {
String sql = "DELETE FROM t_department WHERE did = ?";
update(sql, did);

@Override

public Department getById(String did) throws Exception {
String sql = "SELECT did as id,dname as name,description FROM t_department WHERE did = ?";
Department department = get(sql, did);

return department;
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@Override

public List<Department> getAll() throws Exception {

String sql = "SELECT did as id,dname as name,description FROM t_department"”;

ArrayList<Department> list = getList(sql);

return list;

EmployeeDAO SLIf

package com.atguigu.dao.impl.basic;

util
util.HashMap;
util.List;

util
util
util

import java. .Arraylist;

import java.
import java.

import java. .Map;

import java. .Map.Entry;

import java. .Set;

import com.atguigu.bean.Employee;
import com.atguigu.dao.EmployeeDAO;
import com.atguigu.dao.impl.BasicDAOImpl;

public class EmployeeDAOImpl extends BasicDAOImpl<Employee> implements
@Override
public void addEmployee(Employee emp) throws Exception {

String sql = "INSERT INTO t_employee "

+

EmployeeDAO{

"(eid,ename,tel,gender,salary,commission_pct,birthday,hiredate,job_id,email,mid,address,native_place,did)

+ "VALUES(NULL,?,?,?,?,2,2,?,?,2,2,?,?,2)";

Object[] args = new Object[13];

args[@] = emp.getEname();

args[1] = emp.getTel();

args[2] = emp.getGender();
args[3] = emp.getSalary();
args[4] = emp.getCommissionPct();
args[5] = emp.getBirthday();
args[6] = emp.getHiredate();
args[7] = emp.getJobId();

args[8] = emp.getEmail();

args[9] = emp.getMid();
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args[10] = emp.getAddress();
args[11] = emp.getNativePlace();
args[12] = emp.getDid();

update(sql, args);

@Override
public void updateEmployee(Employee emp) throws Exception {
String sql = "UPDATE t_employee SET "

+
"ename=?,tel=?,gender=?,salary=?,commission_pct=?,birthday=?,hiredate=?,job_id=?,email=?,MID=?,address=?,
native_place=?,did=?"

+" WHERE eid = ?";

Object[] args = new Object[14];
args[@] = emp.getEname();

args[1] = emp.getTel();

args[2] = emp.getGender();
args[3] = emp.getSalary();
args[4] = emp.getCommissionPct();
args[5] = emp.getBirthday();
args[6] = emp.getHiredate();
args[7] = emp.getJobId();

args[8] = emp.getEmail();

args[9] = emp.getMid();

args[10]

emp.getAddress();
args[11] = emp.getNativePlace();

args[12] = emp.getDid();
args[13] = emp.getEid();
update(sql, args);

}

@Override

public void deleteById(String eid) throws Exception {
String sql = "DELETE FROM t_employee WHERE eid = ?";
update(sql, eid);

@Override
public Employee getById(String eid) throws Exception {
String sql = "SELECT eid,ename,tel,gender,salary,commission_pct as
'commissionPct’',birthday,hiredate, "
+ "job_id as 'jobId',email,mid,address,native_place as 'nativePlace' ,did FROM t_employee
WHERE eid = ?";
Employee employee = get(sql, eid);
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return employee;

@Override
public List<Employee> getAll() throws Exception {
String sql = "SELECT eid,ename,tel,gender,salary,commission_pct as
'commissionPct’',birthday,hiredate, "

+ "job_id as 'jobId',email,mid,address,native_place as 'nativePlace' ,did FROM t_employee";

ArrayList<Employee> list = getList(sql);

return list;

@Override
public Long getCount() throws Exception {
String sql = "SELECT COUNT(*) FROM t_employee";

Long value (Long) getValue(sql);

return value;

@Override
public List<Employee> getAll(int page, int pageSize) throws Exception {
String sql = "SELECT eid,ename,tel,gender,salary,commission_pct as
'commissionPct’',birthday,hiredate, "
+ "job_id as 'jobId',email,mid,address,native_place as 'nativePlace' ,did FROM t_employee

LIMIT ?,?";

ArrayList<Employee> list = getList( sql, (page-1)*pageSize, pageSize);

return list;

@Override

public Double getMaxSalary() throws Exception {
String sql = "SELECT MAX(salary) FROM t_employee";
Double value = (Double) getValue(sql);

return value;

@Override

public Map<Integer, Double> getAvgSalaryByDid() throws Exception {
String sql = "SELECT did,MAX(salary) FROM t_employee GROUP BY did";
List<Map<String, Object>> list = getListMap(sql);

HashMap<Integer, Double> result = new HashMap<>();

for (Map<String, Object> map : list) {
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Set<Entry<String, Object>> entrySet = map.entrySet();
Integer did = null;
Double salary = null;
for (Entry<String, Object> entry : entrySet) {
String key = entry.getKey();
if("did".equals(key)){
did = (Integer) entry.getValue();
}else{
salary = (Double) entry.getValue();

result.put(did, salary);
}

return result;

1.6 W3k

package com.atguigu.dao.test;

import java.util.List;

import java.util.Scanner;

import org.junit.Test;

import com.atguigu.bean.Department;
import com.atguigu.dao.DepartmentDAO;
import com.atguigu.dao.impl.basic.DepartmentDAOImplBasic;

import com.atguigu.dao.impl.original.DepartmentDAOImpl;

import com.atguigu.utils.CMUtility;

public class TestDepartmentDAO {
// DepartmentDAO dao
DepartmentDAO dao

new DepartmentDAOImpl();

new DepartmentDAOImplBasic();

@Test

public void addDepartment() {
Scanner input = new Scanner(System.in);
System.out.println("iEMNTBITLFR: ");

String name = input.nextLine();

System.out.println("iEHNIBITE A ");
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String description = input.nextLine();

Department department = new Department(name, description);

try {
dao.addDepartment(department);

System.out.println("#HMEIH");
} catch (Exception e) {

e.printStackTrace();

System.out.println("HEIN%K");

@Test
public void getAllDepartment() throws Exception {
List<Department> all = dao.getAll();
for (Department department : all) {
System.out.println(department);

@Test
public void updateDepartment() {

try {
getAllDepartment();

Scanner input = new Scanner(System.in);
System.out.println("iFEFETENAIEE 19T ");
String did = input.nextLine();

Department dept = dao.getById(did);

System.out.println("iEHAI I TH4F("+dept.getName()+"): ");
String name = CMUtility.readString(dept.getName());

System.out.println("iHHIANGTH A ("+dept.getDescription()+"): ");
String description = CMUtility.readString(dept.getDescription());

Department department = new Department(dept.getId(),name, description);

dao.updateDepartment (department);
System.out.println( "B I");

} catch (Exception e) {
e.printStackTrace();
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System.out.println("fEX ") ;

@Test

public void deleteDepartment() {

try {
getAllDepartment();

Scanner input = new Scanner(System.in);

System.out.println("i& kBT MIBR A 145

String did = input.nextLine();

dao.deleteById(did);
System.out.println("MIERRIN");
} catch (Exception e) {
e.printStackTrace();
System.out.println(" Mg 2" );

")

package com.atguigu.dao.test;

import
import
import
import

import
import
import
import

import

public

java.util.Date;
java.util.List;
java.util.Map;
java.util.Map.Entry;

java.util.Set;
org.junit.Test;
com.atguigu.bean.Employee;
com.atguigu.dao.EmployeeDAO;

com.atguigu.dao.impl.basic.EmployeeDAOImpl;

class TestEmployeeDAO {

EmployeeDAO ed = new EmployeeDAOImpl();

@Test

public void addEmployee()throws Exception{

VAL K 1PN

String ename = "Fk=";
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String tel = "10080";

String gender = "H";

double salary = 10000;

double commissionPct = 0.3;

Date birthday = new Date();

Date hiredate = new Date();;

int joblId = 2;

String email="zhangsan@lina.com";
int mid = 1;

String address = "xx";

String nativePlace = "xxx";
int did = 2;

Employee emp = new Employee(ename, tel, gender, salary, commissionPct, birthday, hiredate, jobld,
email, mid, address, nativePlace, did);
try {
ed.addEmployee(emp);
System.out.println("#HINEIL");
} catch (Exception e) {
e.printStackTrace();
System.out.println("#IN&M");

@Test

public void updateEmployee()throws Exception{
/ /BRI
String eid = "1";
Employee emp = ed.getById(eid);

/13X B R RES— TN, WTUMESER T eid DAMYETE T H
emp.setSalary(emp.getSalary() + 1000);

try {
ed.updateEmployee(emp);
System.out.println("EH5UEIN");
} catch (Exception e) {
e.printStackTrace();
System.out.println(" &MY ;

@Test
public void deleteById()throws Exception{
/1AW N
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String eid = "26";

try {
ed.deleteById(eid);

System.out.println("MIBREIN");
} catch (Exception e) {

e.printStackTrace();

System.out.println("MHIERZLM");

@Test
public void getAll()throws Exception{
List<Employee> all = ed.getAll();
for (Employee employee : all) {
System.out.println(employee);

@Test

public void getAllPage()throws Exception{
Long count = ed.getCount();
System.out.println("Sid%%: " + count);
int pageSize = 5;
System.out.println("4FTT R 5 4%");
int page = 2;
System.out.println("H/IEFH" + page + "T");

List<Employee> all = ed.getAll(page, pageSize);
for (Employee employee : all) {
System.out.println(employee);

@Test
public void getMaxSalary()throws Exception{
Double maxSalary = ed.getMaxSalary();

System.out.println("/Aw]fx i LK 2.

+ maxSalary);

@Test

public void getAvgSalaryByDid()throws Exception{
Map<Integer, Double> map = ed.getAvgSalaryByDid();
Set<Entry<Integer, Double>> entrySet = map.entrySet();
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for (Entry<Integer, Double> entry : entrySet) {
System.out.println(entry.getKey()+ ":" + entry.getValue());

2, WEBERNEMNETE
2.1 38 H By 2

/38 FH B B 84 ZE 1 7715 insert,update,delete i f) i)
public static int update(String sql)throws SQLException{
/11 IRBGERE

Connection conn = JDBCUtils.getConnection();

//2+ 3REU Statement XF 5, IXANKE 52 FI SRS IR S5 2845 sql FFHUT sql

Statement st = conn.createStatement();

//3+ P47 sql

int len = st.executeUpdate(sql);

//4. BB IR
JDBCUTtils.closeQuietly(st, conn);

return len;
/] B EE B E R 5k insert,update,delete 5], R sql 715?
public static int update(String sql, Object... args)throws SQLException{
Connection conn = JDBCUtils.getConnection();
int len = update(conn,sql,args);
JDBCUtils.closeQuietly(conn);
return len;
/] B EE BT R 5k insert,update,delete 5 %), R sql 715?
public static int update(Connection conn, String sql, Object... args)throws SQLException{
//2+ 3RHX PreparedStatement Xf %, IXANXF % 5E H oK sql #E47 Fidw 1%

PreparedStatement pst = conn.prepareStatement(sql);

/13 ®E sql H11)?
if(args!=null && args.length>0){
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[JBCH )RR 0 FFaR, ? Mdw'S 2 1 FFG
for (inti=0; i< args.length; i++) {
pst.setObject(i+1, argsl[i]);

//4. PAT sql

int len = pst.executeUpdate();

115+ BEIREL IR
JDBCUtils.closeQuietly(pst);

return len;

}

22 ZREEBRHNERTE

/**
* PUTEIEIER) saL 1B, saL Al LA S HL(?)
* @param clazz Class 731 1945 5 75 B a5t 3 1 S2AR 1) Class 2584, #illn. 54 Student, 7% Goods,iT 5. Order
* @param sql String HAT A HEEME R sQL iEH)
* @param args Object... XIS [IREABEE FIME, 72 52X 5
* @return T E3E 1 B 45 RISk
* @throws Exception
*/
public static <T> T get(Class<T> clazz,String sql,Object... args)throws Exception{
Connection conn = null;
PreparedStatement pst = null;
ResultSet rs = null;
T entity = null;

/11 FREUGERE
conn = JDBCUrtils.getConnection();
//2. 3REX PreparedStatement Xt %, Ff-¥igm i1 50210 saL
pst = conn.prepareStatement(sql);
/13« WESHRHHE
if(args!=null && args.length>0){

for(int i=0;i<args.length;i++){

pst.setObject(i+1, args[il);

1

/14 47 saL

rs = pst.executeQuery();

/15 KA, HRBN G
if(rs.next()){

entity = clazz.newlnstance();
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/*

* AR 2

* (L)AFH T ORLES, BT AR R A, X BT S SR 4 A
* FRBUX LB, FH I AR M A

*clazz: WAYESIFTE IR, REIE sql i) T mkes)

* LR sal

*/

JDBCUtils.free(rs, pst, conn);

return entity;

}

2.3 ResultSetMetaData 3%

AT 3REG T ResultSet X 41 2R BRI & MEAE BRI &

® int getColumnCount()iR[F] 24 ResultSet X5+ HIF1%L.

®  String getColumnName(int column)3REXE EFIHI LK.  BHEEFH I TFB AL

®  String getColumnLabel(int column)Z W AR AE T B SQLAS FHAIKRIEE. WIERAKRIEE SQLAS, NR[FIF] 4
®  String getColumnTypeName(int column): £ 2 $i %€ 51 B 38 R 5 2R A A2 K

® int getColumnDisplaySize(int column): f&7~T8 2 F1| (5 RARAETE E, DLFRFN AL,

® boolean isNullable(int column): f57~¥8 € Z| FIER SR LA null.

® boolean isAutolncrement(int column): fE7~/2& 7S HEATRE ST 5, XFEIXEEHIHR 2 R .

2.4 F§BRH saL
WIS e HN BN A4 077 2, R A E s e 1) 41 44 5 HORE B SEAAR 1Y) 8 1 44
2 examstudents @test (mysql) - &=

w4 @E B0 =8
select [flow id AS id} Bisz Hes Eems | Enes

type AS type, private int = TN W E
card_id AS cardID, = o EE
private int type;

public class Student {

exam_card AS examID, b flow id int 11
student_name AS name, private String cardID; type int 11
location AS location, . : Gl chaas 18
private 5tring examlD; exam_card char 15

grade AS grade . . student_name varchar 20

from examstudents; Frivste SLELng name location varchar 20
grade int 11

private String location;

private int grade;
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2.5 TRIEANEA LR TTE

[T L — Pl AT, B R
/**
* PUTEIEIER) saL 1B, saL al LA S HL(?)
* @param clazz Class 71l 1945 3 75 B a5t 3 1 S2AR 1) Class 2584, filln. 54 Student, 7% Goods,iT 5. Order
* @param sql String AT A HEE R sQL 1]
* @param args Object... XTSRRI ERIE, T2 5 2% B
* @return T 38 1 &R 45 RISk
* @throws Exception
*/
public static <T> T get(Class<T> clazz,String sqgl,Object... args)throws Exception{
/11 FENEXE)
/127 FREUERE

Connection conn = JDBCUtils.getConnection();

//3~ X sql #EAT Tigm 1%
PreparedStatement pst = conn.prepareStatement(sql);

/14 WE?
if(args!=null && args.length>0){
[/ R 0 TFIG, 2 %52 1 JTR
for (inti=0; i< args.length; i++) {
pst.setObject(i+1, argsli]);

//5. T

ResultSet rs = pst.executeQuery();

/AR B () 25 AR R o R 5 B
ResultSetMetaData rsmd = rs.getMetaData();
/X EM N R EY, —HF LS

int count = rsmd.getColumnCount();

Tt = clazz.newlInstance();//Z 3R iX 4™ Javabean 28R W Z0iAH Te 5 M) it

while(rs.next()){
/*
oLk
* (D sql A ER 7L, AR AR
* () BAfEXAMEE ] Javabean & 1t
*/
[IER R —AT 4 151

for (inti=0; i< count; i++) {
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1156 TLH 1) 4 Fx
// String columnName = rsmd.getColumnName(i+1);

JIR sql FEABUNA, RABAZETN, WERA A, R R 4

String fieldName = rsmd.getColumnLabel(i+1);

[11Z5 A
// Object value = rs.getObject(columnName);
Object value = rs.getObject(fieldName);

[/ & obj X RIIHEANJE 1

Field field = clazz.getDeclaredField(fieldName);//JavaBean [{])& £ 44
field.setAccessible(true);

field.set(t, value);

115+ BEIREL IR
115+ BEIREL IR
JDBCUtils.closeQuietly(rs,pst,conn);

return t;

2.6 TRIEANERNZ ALK TTIE

JBHME R A — BT, B2 NS
//Class<T> clazz: HREIESLHIXT %, FRES SN, TR ERMEE
/**
* PUTEIEIER) saL 1B, saL Al LA S L (?)
* @param clazz Class 73 1 1945 5 75 B a5t 3 1 SR 1) Class 2584, #illn. 54 Student, 7% Goods,iT 5. Order
* @param sql String AT A HIEE R sQL 1]
* @param args Object... XTSRRI ERIE, T2 5 2% B
* @return ArrayList<T> 3% | Al 45 RAES
* @throws Exception
*/
public static <T> ArrayList<T> getList(Class<T> clazz,String sqgl,Object... args)throws Exception{
/11 TEMERE, AT
/127 FREUERE

Connection conn = JDBCUtils.getConnection();

//3~ X sql BEAT Tigm 1%
PreparedStatement pst = conn.prepareStatement(sql);

/14~ X7 BEATREAE
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if(args!=null && args.length>0){
for (inti=0; i< args.length; i++) {
pst.setObject(i+1, argsl[i]);
}
}

/15« AT sql

ResultSet rs = pst.executeQuery();
[/3REEE SRR ) e B

ResultSetMetaData metaData = rs.getMetaData();
[/3RELEE SR b 5 51

int count = metaData.getColumnCount();

/1RGSR

ArrayList<T> list = new ArrayList<T>();

while(rs.next()){//3 J 4T
/1 AT R AR
T obj = clazz.newlInstance();

/12« B—ATHIRZ S
//for [AE FIE AN obj XIS —AN JEtE iR EE
for (inti=0; i< count; i++) {

/()& FK

String fieldName = metaData.getColumnLabel(i+1);//3RBLES J LA B 2 R,

RBA R 44K 44
/1(2)EF—F KA
Object value = rs.getObject(i+1);//3K B J 151 () {H
13V IR I 1 % B
Field field = clazz.getDeclaredField(fieldName);
//(4) B E W] WA
field.setAccessible(true);
//(5) & B R VA
field.set(obj, value);

}

//3~ 1 obj X M EEA H
list.add(obj);
}

//6+ BEIR BT IR
JDBCUtils.closeQuietly(rs,pst,conn);

/17 Ragh R

return list;

WRA R A ARBON 4,
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2.7 TRKEAKNEREE

JFEFE R TRz = ERAME

//¥E: select max(salary) from employee;  —17—7%

//select count(*) from t_goods; — 3t JL{4F R i

public static Object getValue(String sql,Object... args)throws Exception{
/127 FREUGERE

Connection conn = JDBCUtils.getConnection();

//3~ X sql BEAT T 1%
PreparedStatement pst = conn.prepareStatement(sql);

/14 XF? BEATWCEE
if(args!=null && args.length>0){
for (inti=0; i< args.length; i++) {
pst.setObject(i+1, args[il);

//5+ P47 sql

ResultSet rs = pst.executeQuery();
Object value = null;

if(rs.next()){//—A1T
value = rs.getObject(1);//—%

/16« BEIR BT IR
JDBCUrtils.closeQuietly(rs,pst,conn);

return value;

2.8 TARBEHNER—TE5], Lk

[ERRERTTEZI: BERZAT2A, HE—17 XA Z— JavaBean
/*
* SELECT did,AVG(salary),MAX(Salary) FROM t_employee GROUP BY did;
*did  avg(salary) max(salary)
1 1990.90 8900
2 4889 6899
*/
public static List<Map<String,Object>> getListMap(String sql,Object... args)throws Exception{
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/12 REERE

Connection conn = JDBCUtils.getConnection();

//3~ X sql BEAT T 1%
PreparedStatement pst = conn.prepareStatement(sql);

/14 XF? BEAT W EE
if(args!=null && args.length>0){
for (inti=0; i< args.length; i++) {
pst.setObject(i+1, argsli]);

//5+ P47 sql

ResultSet rs = pst.executeQuery();

[/3REEE SR ) e R

ResultSetMetaData metaData = rs.getMetaData();
/1A LA

int count = metaData.getColumnCount();

/18I List

ArrayList<Map<String,Object>> list = new ArrayList<Map<String,Object>>();

while(rs.next()){
/1547 —> Map BIXFR
HashMap<String,Object> map = new HashMap<String,Object>();

//map ] key 25144
for (inti=0; i< count; i++) {
/] (1) SRS 800 4
String columnName = metaData.getColumnLabel(i+1);
/] (2) FREUG B E
Object value = rs.getObject(i+1);
/] (3) HEXXHETHE] map H

map.put(columnName, value);

//3E map i F List
list.add(map);

//6+ BEIR BT IR
JDBCUtils.closeQuietly(rs,pst,conn);

return list;
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29 TRRKEANERAZITLS, LA

/BRI AR TTEZ I Bl—1T 25, H—47 AR — JavaBean
public static Map<String,Object> getMap(String sql,Object... args)throws Exception{
List<Map<String, Object>> listMap = getListMap(sql,args);
if(listMap.size()>0){
return listMap.get(0);
}

return null;

= v 2
B7E PIEEERD
1. BIEEEFEHNVEY
A FH S04 P i e«
FEAE T R T B E ) web FEFRT, SRR IE A% LU B 1.
® /EFFEF (Ul servlet. beans. DAO) H ST ¥ ik HE,
® 4T sql #AE
®  WiTEdE kR
XTI A, A7 AR )

® TIH 1 JDBC FdE EEE AT DriverManager SRIRHN, &5 0 n) B4 2 E S B BHE FEDKE . Connection fNEE|
WAET, FEIE 1P thuhl, F P 4 A5 (1548 %% 0.05s~1s BT IA)). 75 SR R Ve R I i3, gk 1) 0008 B ok
—A, PATTERE BT ISR XA OB ST RER R I BRI (8] . B0 B E B R R BR B ER
HEEFAAERNGILAEANER LT AL, BR800 SRR S AR 2 RATE, mENERES

I AR 55 A R A 5 o

® W TR B EESE, MHERAENIT. B, MRS HIRETRERA, BaRBEEERS T

WA, SN S B R B

® XM ARAREIEHIB AR EEN RH, RARRSWELH MR H %, WEEE 2, W R SEUAFT

W, MRS5S mBt.
B PE R 2 A B AR

RIFRRAE BT A B B 1 i), ] DUR B8 R Bt B (connection pool)

BUHR e Bt PO B A SR AR A B P T R T — A it o TRARTE M PN — B SR R, T
SRR PR, HF “Smfil” B — A, SR JE RS 2 B EERT A T BC . B BN

BEAREER, EATNARFERER - MIAREEEER, MAREREL—.

K R E R AE AT R A DR I e — 5 BRIl e T B R T, XS Bl P A (Y AR vh N Rl
EEHORBE o TORIX MR PR R A, R — BARE R DA XA 2 IERE . SR
R PR R IR OE T I IE R RE o5 A IR R IE R, 24 B YRR e [ 4 v 07 SR R R A0l i B RO KR

I, SXEETESRAG NN B SEAF A
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A1 Bitggim. | | BOER
PEER | [emem.
FAF2 Wi,
ey
B B BB R PR
o HWEEA:

B AR R A DR, e TR, REBOER SR K EEREIT A . R R GUH AR SRR
- J7 AWM T RFIBATHEL A
o FRMARGRNEE
B AR EERIAENIR I RE T, R QA0 7E TR R E TR R . SR R AT R AL T
PERIC M. XTIk SS I SRAC BRI &, ELEA HBUA T, 8% 7 8ol A g an A MRS FSCd R ) S
B4, ATk 1 28 G e i L[]
® MHERBEIETFR
B T2 N AERE SR RGN, RN R e T A O, SEILE— N BoK T A
A8 B AR PR, R SRR — I A o BT A 1 A
o Si—HMEREHE, BelEEERME
B EEONSEE EE P E R SEEL T, AR TSR o5 AR g, o] o o FERE, AT S 1
He PR AR AT R AT e L BE R R

2, FFhFFIRA B E EE R

JDBC MU FE i H21fd ] javax.sql.DataSource K 7R, DataSource W J&— AN, %3 L@ M H RS %% (Weblogic,
WebSphere, Tomcat)$2 it SZH, A — YR SR AL sz

® DBCP H¥fi it

® C3P0 Ml R

DataSource 7 R AR, O IERIMAERIE NS, I B EH DataSource FRONIEREMN

2.1 DBCP ¥ #E VR

DBCP s& Apache {3t 42040 N IRERSEIN, ZEHIMRBUZ AR T — AR R St: Common-pool. Ul

Tl NZIE A S, AR RS MW RIS jar SO

® Commons-dbcp.jar: ZEFEH LI

® Commons-pool.jar: ZEF2h SZE A A5 i 2

Tomcat FIEHMIE & K B R SEIL R o 280 e et BE v] DL S B IR 25 2 8 G A A, tRmT el 2 FH AR 7

SAEH .

R

® EHRIRANEE AN, BRI AR A, R AR R LT, RIS R R TR AN
PERpA]

® CUMIEEVIMANGE, ISR B LT —FE R HEURE FEIEHE: conn.close(); {H conn.close() 1A J% 4 R 1)
VIBES:, AR PR, AR T HURE R .
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FR—:

BT

IR

1. IIAPEA jar

DBCP %4 FE i 2 K1) jar:  Commons-dbcp.jar

HERE M SC IR E . Commons-pool.jar, WIRAHEXAS, BT T 5%

Exception in thread "main" java.lang.NoClassDefFoundError: org/apache/commons/pool/KeyedObjectPoolFactory
at com.jdbc.datasource.TestDBCP.main(TestDBCP.java:14)
Caused by: java.lang.ClassNotFoundException: org.apache.commons.pool.KeyedObjectPoolFactory
at java.net.URLClassLoader.findClass(Unknown Source)
at java.lang.ClassLoader.loadClass(Unknown Source)
at sun.misc.Launcher$AppClassLoader.loadClass(Unknown Source)
at java.lang.ClassLoader.loadClass(Unknown Source)
... 1 more

2. FwERIG

package com.jdbc.datasource;

import java.sgl.Connection;
import java.sql.SQLException;

import org.apache.commons.dbcp.BasicDataSource;

public class TestDBCP {

public static void main(String[] args) throws SQLException {
//1.61% DBCP £#Eds (RIZEHHN)

BasicDataSource ds = new BasicDataSource();

/1250 B AE VR ) 20
ds.setDriverClassName("com.mysql.jdbc.Driver");
ds.setUrl("jdbc:mysql://localhost:3306/test");
ds.setUsername("root");

ds.setPassword("root");

/130 B HE VR )R]k JE
[/(1)45 & B PE e Haib h I a4 R A 2
ds.setlnitialSize(10);

//(2)35 %€ SR BEEFEEL: 8] — Ik 2 ] LR 1) 50408 e HR 3 R e B
ds.setMaxActive(50);

1/ (3)TE Kt e e e ity v DR AT R B2 B 25 TR BE R O B
ds.setMinldle(2);
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/(8 S EE P T Bt 23 e 12 B B I ). B R 22 A0
ds.setMaxWait(1000*5);

/18 NESHE UG PR BCECH s e e
Connection conn = ds.getConnection();
System.out.printin(conn);

}

R N R

AT E R

[J] TestDBCP.java
3

=

= jdbc.properties [J] TestDBCP2 java & = B Console 22

/12 EEHIERRREE

ds.setPassword("root"};

/3 G REHRRRIRTE

ds.setMaxWait(1000%5);

/4 N EEE R AERE

for(int i=0;i<6;i++){
Connection conn = ds.getConnection();
System.out.println("EEE"+(i+1)+""+conn);

/EEEER AT

NN R WNREDWOESNGOVRLWNIE®WNS O WNE

FHELjdbe:
ds.setDriverClassName("com.mysql.jdbc.Driver"); ;3;2’:\;&2 -
ds.setUrl("jdbc:mysql://localhost:3386/test"); %‘E}l%?aﬁ\jdbc:
ds.setUsername("root"); smEA+jdbe:

FEFES-jdbe:
Exception in thread "main" org.apache.commons.dbcp.SQLNeste

EXR BEEREErE-O--

+ | sterminated> TestDBCP2 [Java Application] Di\ProgramFiles\avaljrel.8.0 S1\bin\javaw.exe

mysql://localhost:3306/test,
mysql://localhost:3386/test,
mysql://localhost:3306/test,
mysql://localhost:3306/test,
mysql://localhost:3306/test,

UserName=root@leocal
UserName=root@local
UserName=root@local
UserName=root@local
UserName=root@local

: R e T at org.apache.commons.dbcp.PoolingDataSource.getCon
’”“HEIE#*'EF%E%&*%MHFEE@E{J e at org.apache.commons.dbcp.BasicDataSource.getConne
s at com.jdbc.datasource.TestDBCP2.main(TestDBCP2. jav
" = - z — Caused by: java.util.NoSuchElementException: Timeout waitin
1/ (2)?§Eﬁkﬁ"]§r1§§i! (P 21 G PRI AR A at org.apache.commons.pool.impl.GenericObjectPool.b
e at org.apache.commons.dbcp.PoolingDataSource.getCon
/7 (3 )6 ETATERS TR RN RS E o R

ds.setMinIdle(2);

/(A EHSuRE B AMEENRNE . POV . At LS | BISMERTE , EAEEREE , F6M SRS BEFE , SUEREE

package com.jdbc.datasource;

import java.sql.Connection;
import java.sql.SQLException;

import org.apache.commons.dbcp.BasicDataSource;

public class TestDBCP2 {

public static void main(String[] args) throws SQLException {
//1.61% DBCP 4 (RIEER)

BasicDataSource ds = new BasicDataSource();

/1250 B AE VR ) 20
ds.setDriverClassName("com.mysql.jdbc.Driver");
ds.setUrl("jdbc:mysql://localhost:3306/test");
ds.setUsername("root");

ds.setPassword("root");
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/3.5 B E R ) R gk S 1
//(1)F5 58 EE 2 T Bt Hh o 46 A R AN 3
ds.setlnitialSize(3);

//(2)35 %€ R BZEFEEL: 8] — Ik 2 ] LR 1) 50408 e HR O )8
ds.setMaxActive(5);

//(3)45 € St /NI R R AR B P e He i rh ORAF 1R D 1) 2 PR R B ) B =
ds.setMinldle(2);

/(8 SR B P Bt 23 L 42 B B I ). B A2 . 8 I (AR 3 S
ds.setMaxWait(1000*5);

/18 NESHE UG PR BCECH s e e

for(int i=0;i<6;i++){
Connection conn = ds.getConnection();
System.out.printin("FEHLER "+(i+1)+" N "+conn);

/X BLEAT M, B R

}

M NREREEFEH

[J] TestDBCP3java &2 B Console 32 = 3% S&l = BE B | ME-5-8
Pt e e L <terminated> TestDBCP3 [Java Application] Di\ProgramFiles'Java\jre1.8.0_51\bin\javav

!ﬁﬁnlﬁ\jdbc; mysql://localhost:3386/test,
#Fm14-jdbc:mysqgl://localhost:3386/test,
i 14-jdbe:mysql://localhost:3386/test,
Fh14-jdbc:mysqgl://localhost: 3386/test,
I 14-jdbc:mysgl://localhost:3386/test,
Fh14-jdbc:mysqgl://localhost:3386/test,
#Hm14-jdbc:mysql://localhost:3386/test,
Fm14-jdbc:mysql://localhost:3386/test,
Fm14-jdbc:mysqgl://localhost:33@6/test,
Fh14-jdbe:mysgl://localhost:3386/test,

/13 BHHERRAIREY
/1 (L) gt f WA e 4
ds.setInitialSize(3);

[ (2 HEEmaEgd . B2 ERaR E riE i
ds.setMaxActive(5);

/1 (3)iSm e ERANEES . TR BT A B
ds.setMinTdle(2);

[ (4)EptREE R A mE BB RITE . RN . BREHEEiEEE
ds.setMaxWait(1800%5);

[/ 4 NEER PR AREE
for(int i=0;i<10;i++){
new Thread(){
public void run(){
try {
Connection conn = ds.getConnection();
System.out.println("§EH14-"+conn);

SERE  MNIES TSR TREER

IThPead.sLeep(BBBB); I

} catch (Exception e) {
e.printStackTrace();

¥

1

UserName=root@lo
UserName=root@lo:
UserName=root@lo:
UserName=root@lo:
UserName=root@lo:
UserName=root@lo
UserName=root@lo:
UserName=root@lo:
UserName=root@lo
UserName=root@lo:

package com.jdbc.datasource;

import java.sgl.Connection;
import java.sql.SQLException;

import org.apache.commons.dbcp.BasicDataSource;
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public class TestDBCP3 {

public static void main(String[] args) throws SQLException {
//1.61% DBCP £#Eds (RIZERH0)

BasicDataSource ds = new BasicDataSource();

/1250 B AE VR ) 20
ds.setDriverClassName("com.mysgl.jdbc.Driver");
ds.setUrl("jdbc:mysql://localhost:3306/test");
ds.setUsername("root");

ds.setPassword("root");

/3.5 B E R ) ATk S 1
//(1)F8 58 E U 2 T Bt Hh R A6 A R AN 3
ds.setlnitialSize(3);

//(2)35 %€ R BEEREEL: 8] — Ik 2 ] LR 1) 50408 e HR 3 R
ds.setMaxActive(5);

//(3)45 € St /NI R IR AR B P e et rh ORAF 1R 2D 1) 7 PR R R ) B
ds.setMinldle(2);

/(8 SR EE P Bt 23 e 42 B B I ). B A2, 8 I (AR 3 S
ds.setMaxWait(1000*5);

/18 NESHE UG PR BCE s e e
for(int i=0;i<10;i++){
new Thread(){
public void run(){
try {
Connection conn = ds.getConnection();
System.out.printin("3kHL 1 /M"+conn);

Thread.sleep(3000);

/W@ 3 FpH m] 25
conn.close();

} catch (Exception e) {
e.printStackTrace();

}
}.start();
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}

BFR_:

PALARH:

HE 1§ BasicDataSource, #i6, M HAAEMREHTRERZE setxxx O W E BV

{§ i} dbcp.properties J&PERC & (441 BasicDataSourceFactory 5 R 1%

IR

1. fn#k dbep [1) properties BB SCAF: AL E SO HE TS 2K [ BasicDataSource (1)@ .
2. H] BasicDataSourceFactory [ createDataSource 7772 fl% DataSource SZf

3. M DataSource S5 AR HX I P 4 4z,

driverClassName=com.mysql.jdbc.Driver
url=jdbc:mysql://localhost:3306/test
username=root

password=root

initialSize=3

maxActive=5

minldle=2

maxWait=5000

package com.jdbc.datasource;

import java.sgl.Connection;

import java.util.Properties;

import javax.sql.DataSource;

import org.apache.commons.dbcp.BasicDataSourceFactory;
public class TestDBCP3 {

public static void main(String[] args) throws Exception {
/1 FREEL B SCHE R
JIER: BB X key K B BasicDataSourceFactory B (set 75125 H 88 & F RSN S EIET)
Properties pro = new Properties();

pro.load(ClassLoader.getSystemResourceAsStream("dbcp.properties"));

//2.81% DBCP H YR C(EPEH)

DataSource ds = BasicDataSourceFactory.createDataSource(pro);

/13 B E rh ok BCHH s e i
Connection conn = ds.getConnection();
System.out.printin("FHL 1 4~"+conn);
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JDBCUtils &2 DBCP fik:

package com.atguigu.utils;

import java.sql.Connection;

import java.util.Properties;

import javax.sql.DataSource;

import org.apache.commons.dbcp.BasicDataSourceFactory;

public class DBCPUtils {
private static Properties pro = new Properties();

private static DataSource ds ;

static{
try {
//n#, #EL jdbc. properties it B 115 &
pro.load(ClassLoader.getSystemClassLoader().getResourceAsStream("dbcp.properties™"));

/ /BT

ds = BasicDataSourceFactory.createDataSource(pro);
} catch (Exception e) {

e.printStackTrace();

public static Connection getConnection()throws Exception{

return ds.getConnection();

2.2 C3P0 $#ETR

C3PO J& —NJFIRY JDBC Hfih, & S2Bl 7 B IS INDI 4858, S FF JDBC3 ML IDBC2 MIbsitEY . HATMHE
HIFFJE I H A Hibernate, Spring &5,

c3p0 5 dbep X 5

dbep A H 3 I N E R D RE

c3p0 A H 3[R 7 R D e
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TR

x'lll ¢3p0-v0.9.5.2 - IDBC3 Conn... x '-.\+

i I‘Iile:ﬂ{D:)‘softwarefmysq[}m.@ﬁ}%}lﬂkSpD,-chpD—D.Ei.S.E}docfind ex.htrnl & o =7.

|8 E=inE

LOOKING TOr aaviCe In Uusing cspu With nibernare’

Download the latest version from ¢3p0's site on SourceForge
Follow or fork c3p0 on GitHub.

Follow @c3p0 jdbc on Twitter
This may not be the most recent version of c3p0. See the current CHANGELOG.

Note: Coordinates of this version on the Maven cenfral repository: [groupld: com. mchange, artif

Contents

1. Contents
| 2. Quickstart |
3. What is c3p07?

4 Prerequisites
5. Installation

6. Using c3p0
= .J,f €3p0-v0.9.5.2 - JDBC3 Conn... % | &
€ | () filey//Dysoftware/mysql/EHEEREEB/c3p0/c3p0-0.9.5.2/doc indexhtml#quickstart c BE «Crrltk> A+ AR B~ - e |-
i mEAE
Quickstart

c3p0 was designed to be butt-simple to use. Just put the ﬁles| 1ib/c3p0-0. 9. 5. 2. jar and 1ib/mchange-commons-java—0. 2. 11. jarll’l your application’s effective CLASSPATH, then
make a DataSource like this:

import com.mchange. v2. c3p0. *:

ComboPooledDataSource cpds = new ComboPooledDataSource():

cpds. setDriverClass( "org.postgresql.Driver” ) //loads the jdbc driver
cpds. setJdbelUrl( ~jdbc:postzresql://localhost/testdb™ J:

cpds. setUser ("dbuser”) ;

cpds. setPassword("dbpassword”) ;

[Optional] If you want to turn on PreparedStatement pooling, you must also set maxStatements and/or maxStatementsPerConnection (both default to 0)

| cpds, setMaxStatements( 180 );

IR

1. JNA jar

W & c3p0-0.9.1.2 fRA, HIA—A jar BIA] ¢3p0-0.9.1.2 jar

R ZE c3p0-0.9.2 Z JEHIARA, FHEIMAPA jar: ¢3p0-0.9.X.jar Fil mchange-commons-java-XX.jar
2. A

package com.jdbc.datasource;

import com.mchange.v2.c3p0.ComboPooledDataSource;
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public class TestC3PO {
public static void main(String[] args)throws Exception {
//1. BIEE c3p0 BidE IExT 5
ComboPooledDataSource ds = new ComboPooledDataSource();
/12 BE DGR
ds.setDriverClass( "com.mysql.jdbc.Driver" );
ds.setJdbcUrl( "jdbc:mysql://localhost:3306/test" );
ds.setUser("root");
ds.setPassword("root");

/13« FREUERE

System.out.printin(ds.getConnection());

}

FHR:

j c3p0-v0.9.5.2 - IDBC3 Conn... X -'-H Chwerview

L

g " | filesff Difsoftwarefmysql/SHEEERE T/ c3p0/c3p0-0.9.5.2/doc/index.hitml
A BsiAE

xvi. User extensions to configuration
svil. Mixing named. per-user._and user-defined configuration extensions
d. Performance
9. Known shortcomings
10. Feedback and support
11. Appendix A Configuration Properties

112. Appendix B: Configuation Files, etc. |
i. Owverriding c3pl defaults with a c3p0 properties file
il Owerriding c3p0 defaults with "HOCOMN" (typesafe-config) configuration files
iii. Overriding c3pl defaults with System properties
iv. Mamed and Per-User configuration: Owverriding c3p0 defaults via c3pl-config.xml
v. Precedence of Configuration Settings

13. Appendix C: Hibernate-specific notes

14. Appendix D: Configuring ¢3p0 pooled DataSources for Apache Tomcat

15. Appendix E: JBoss-specific notes

16. Appendix F: Oracle-specific API: createTemporaryBLOB() and create TemporaryCLOB()

(See also the APl Documentation herg)
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li
(€D fsoftware/mysql/BHREREREE < 3p0/c3p0-0.9.

'.’.-_.. _I-. t
Here is an example c3p0-confiz. xml file:
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,.";: €3p0-v0.9.5.2 - IDBC2 Conn... X '-\\Dv

= L filesfffDifsoftware/mysql/EHEEEREE/c3p0/c3p0-0.9.5.2 /doc/index.html
2 BEiAE

ii. Using the DataSouces factory class
o Box: Overriding authentication information (from non-c3p0 DataSources)
iii. Querying Pool Status
o Box: Using C3P0Reqgistry to find a reference to a DataSource
iv. Cleaning Up Pool Resources
v. Advanced: Building Your Own PoolBackedDataSource
vi. Advanced: Raw Connection and Statement Operations

7. Configuration
i. Introduction
i. Basic Pool Configuration
ii. Managing Pool Size and Connection Age

v, Configuring Connection Testing

o Box: Simple advice on Connection testing

v Configuring Statement Pooling

vi. Configuring Recovery From Database Outages

vii. Managing Connection Lifecycles with Connection Customizers
vili. Configuring Unresolved Transaction Handling

ix. Configuring To Debug and Workaround Broken Client Applications
%. Configuring To Avoid Memory Leaks On Bedeploy

. Other DataSource Configuration

*ii. Configuring and Manaaging c3p0 via JMX

I xiv. Named configurations

¥ Fer-user con UUFEhDﬂE

j.-" c3p0-v0.2.5.2 - JDBC3 Conn... % ."-L“_Dverview {Commons Pool 1. % |+

| =G file:/f/ D/ software/mysql/BHEEZEE/c3p0/c3p0-0.9.5.2/docfindex.html#named_configurations e
8 2=
Named configurations

= <Ctrl+K>

You can define named configurations which augment and override the default configuration that you define. When you i
ComboPooledDataSource constructor or via the DataScurces factory class, you can supply a configuration name. For exa

ComboPooledDataSource cpds = new ComboPocledDataSource("intergalactodpp”) :
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4 = jdbe
4 (B cre
» fH com.exam
» f4 com,jdbc
: i@ com.jdbc.batch
» #4 com,jdbc.datasource
» f# comjdbc.meta
> #4 com,jdbc.pre
. 8 comjdbctransaction
+ 8 comjdbctransaction
» H# com.jdbc.util
(x| c3p0-config.xml

| dbcp.properties

| jdbc.properties

IR
1. 1F src H A% c3p0-config.xml X, S& BRI Appendix B: Configuation Files FJIN%¥
2. filZ# ComboPooledDataSource 5L

DataSource dataSource = new ComboPooledDataSource("helloc3p0");

3. M DataSource SR 3R HUEHE B 2.

<?xml version="1.0" encoding="UTF-8"?>
<c3p0-config>

<named-config name="helloc3p0">

<l- IREEREIRIR A B >

<property name="user">root</property>

<property name="password">root</property>

<property name="driverClass">com.mysql.jdbc.Driver</property>
<property name="jdbcUrl">jdbc:mysql://localhost:3306/test</property>

<le- FFHHE PR BN I, — R B R 55 A S 2 AN IERE >
<property name="acquirelncrement">5</property>
<l VI AEE PR R I R R >
<property name="initialPoolSize">5</property>
<l-- Bl P e Hh 1 e R B S R >
<property name="minPoolSize">5</property>
<l BB P R v B A K R B P R >
<property name="maxPoolSize">10</property>
</named-config>

</c3p0-config>

package com.jdbc.datasource;

import javax.sql.DataSource;



Irene
如果只有一个配置，那么可以使用<default-config></default-config>，代替<name-config name=””> 	</named-config>
这样在new ComboPooledDataSource()就可以使用无参构造了
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import com.mchange.v2.c3p0.ComboPooledDataSource;

public class TestC3P02 {
public static void main(String[] args)throws Exception {
DataSource dataSource = new ComboPooledDataSource("helloc3p0");
System.out.printIn(dataSource.getConnection());

}

JDBCUtils B8 % c3p0 kX

package com.atguigu.utils;

import java.sql.Connection;

import java.sql.SQLException;

import com.mchange.v2.c3p0@.ComboPooledDataSource;

public class C3poUtils {
/ /B EEEE, A c3po-config.xml YA h<default-config>

private static ComboPooledDataSource dataSource = new ComboPooledDataSource();

/1SR BUEAR TR R
public static ComboPooledDataSource getDataSource() {

return dataSource;

/1 ARIE R
public static Connection getConnection() throws SQLException{

return dataSource.getConnection();

¥ 8 & Apache—DBUtils {4

commons-dbutils /& Apache HZUEMLH—/NFIE JIDBC T HISPE, B &%) IDBC MM L dsf 2, I AMAL, FEH
i FH dbutils BEF KT 1L jdbe ZwAS A TAE &, [FR AN S 5Em L 7 114 BE

.i:,'

commons-dbutils-1.6.jar

1. DbUtils 3%

DbUtils : $2HLWICHIER:. 3454k JDBC WXL /7 H M TAER TR, B ra iEmessn. 28I
® public static void close(+*) throws java.sql.SQLException:  DbUtils Z832t T =N E M 7. X R A
Tt IS A 2 NULL, RN Z 11, B3 5% Connection. Statement Al ResultSet.
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® public static void closeQuietly(**+): iX—2&777E AL HELE Connection. Statement Fll ResultSet Jy NULL 1% ¥t T i 4
KM, A RERER — LR FE il H 7Y SQLEeception .
® public static void commitAndClose(Connection conn)throws SQLException FISRIZERZERENIHE S, SR)G TR

® public static void commitAndCloseQuietly(Connection conn):  FIRIERIEZEMIESS, R RkMiER:, I HAERLN
BRI AT saL

® public static void rollback(Connection conn)throws SQLException J0¥F conn N null, K77 75 N A5 T 28T

® public static void rollbackAndClose(Connection conn)throws SQLException

® rollbackAndCloseQuietly(Connection)

® public static boolean loadDriver(java.lang.String driverClassName): iX—J5 %% 4% 3173 /it JDBC BRI FE -, 40 st

R[] true. EHIZITIE, RANTR L4 A58 ClassNotFoundException. /2QueryRunner
ZREL T saL AT, RERRZAER.
(1) wTCASEHINE . M. 2. &, feabs,
(2) HJE T HFZMHTE LI Connection.
(3) ZREFEER S H AL T saL &), '© 5 ResultSetHandler 414 7E — & Al F AT PL5E A 2 O 0 e 1
R R R Gt &
QueryRunner &R M 1 A& 77 72 -
® QueryRunner(): ERINFIHE 7775
® QueryRunner(DataSource ds): 753 — javax.sql.DataSource RAESHIM) i T .

f#F QueryRunner XL EHT (3. M. . HtabE)
(1) E#H

public int update(Connection conn, String sql, Object... params) throws SQLException: FI R #AT — NEHT (AN, B Hrk
kx> #E.
public int update(Connection conn, String sql) throws SQLException: KT —MAN TR 22 B e S B0 R AE

(2) @A

public <T> T insert(Connection conn,String sql,ResultSetHandler<T> rsh)throws SQLException: H:H rsh - The handler used
to create the result object from the ResultSet of auto-generated keys. % [F]{f: An object generated by the handler.H[] H
B U B

public <T> T insert(Connection conn,String sql,ResultSetHandler<T> rsh, Object... params) throws SQLException: 3 #F
INSERT

public <T> T insert(String sql,ResultSetHandler<T> rsh)throws SQLException: - 3 £F INSERT

public <T> T insert(String sql,ResultSetHandler<T> rsh,Object... params)throws SQLException: = SZ#F INSERT

(3) Hti:

public int[] batch(Connection conn,String sql,Object[][] params)throws SQLException:  INSERT, UPDATE, or DELETE i54)
public int[] batch(String sql,0bject[][] params)throws SQLException:  INSERT, UPDATE, or DELETE i& %)

public <T> T insertBatch(Connection conn,String sql,ResultSetHandler<T> rsh,Object[][] params)throws SQLException: =
SCHF INSERT

public <T> T insertBatch(String sql,ResultSetHandler<T> rsh,Object[][] params)throws SQLException: = 37 #F INSERT

(4) REEERIE Connection?

A: PNFEEALIE Connection XA :
AT A% 84501 H. QueryRunner X G 01 4 15 52 Z0din )i, IXAFELE QueryRunner PR FITA 18 M 06 25 5 v p A2 2R



Uz

JavaEE 22 &7

R OB
B: WZif£iH Connection X4
AT, WA Connection X4, BN/ %1% 4B AU AIE > Connection 3 52 ik

public static void main(String[] args) throws Exception{

}

/1 T EE R SRS L

DataSource ds = new ComboPooledDataSource("mypool");

/12« A% sql, FFHAT, ISR

String sql = "insert into t_goods(pname,price,description)values(?,?,?)";
QueryRunner gr = new QueryRunner(ds);

int len = gr.update(sql, "FEJE",78," L LA 2%");// E O BB 2 1 f b b S %
System.out.printin(len>0?" ¥ 0BT As In AR 6C);

public static void main(String[] args)throws Exception{

/71 I HEE R R R AU £
DataSource ds = new ComboPooledDataSource("mypool");

QueryRunner qr = new QueryRunner();

// M\ web TR R, A XA HEHE
int uid = 1;

int[] pids = {5,6,7};

int[] amount = {1,1,1};
double[] price = {560,58,68};

String sqll "insert into t_order(ordertime,sumprice,uid)values(now(),?,?)";

String sql2
/12 IREUERE
Connection conn = null;
try {

conn = ds.getConnection();

conn.setAutoCommit(false);// ot s 555

"insert into t_detail(oid,pid,amount)values(?,?,?) ";

double sumprice = 0;
for(int i=0; i<amount.length; i++){

sumprice += amount[i] * price[i];

/ /IRIETE) 2 ) B

Object object = gr.insert(conn, sqll, new ScalarHandler(), sumprice,uid);

Object[][] params = new Object[pids.length][3];
for(int i=0@;i<params.length;i++){
for(int j=0; j<params[i].length; j++){
params[i][@] = object;//iT ¥4
params[i][1] = pids[i];/// %'
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params[i][2] = amount[i];//&F—1Fr= S %=

}
gr.insertBatch(conn, sgl2, new ScalarHandler(), params);//tl5% A E AL, B4 MME & null

/13RS
conn.commit();
} catch (Exception e) {
/R HE S
if(conn!l=null){
conn.rollback();
}
} finally{
if(conn!l=null){
/IHESRM 1T, ZBE conn HI9:5577 O H IR
conn.setAutoCommit(true);
/| RIAER
DbUtils.closeQuietly(conn);

}
}
}
[ t user @0330db (mysql) - & oo i | [ ¢ oods @0330db (mysql) - = =
¥z &mE EE B0 B M HE =B B0 Em
Elo\as BEstas T awas | Hme=s S|P eras Bisuas T gxas | [Ress Classs
uid username passwaord tel address = pid pname price description -
b caical 123 10086 EEE |i| 3 1 EEE 5800 F4NERE
2 caclaoshi 456 10010 B&E% 2 F#l 3900 # AR T894 =
- 3 & 200 BlLARINE RIS
4 Bt 89 ZEEE L
5 EEiEs 560 tREEH
T e TP 6 A 58 EESRENNE
- a T 3 :
7 68 HEAETHNE
SELECT *FROM tuser IMIZE1EFfE H 28 F 1R i Al
M 4 e o o= oa T R e @1 o
SELECT *FROM tgoods LM E 1SR E72 T1IR

= S b
[ _order @0330db (mysql) - & | 3| [ ¢ detail @0330db (mysq) - = E=EER

w# R85 B8 BO BB w4 &5 BE @O0 &%
Eises Eouns| 7V aens | Hrwss Cszes | Ve || ||[Poias Eouss Veses | Emess
oid ordertime sumprice uid oid pid amount

m.| »

» EY 2017-05-14 23:11:50 289 1 » 2 1

=
=
-

|

L o m mt o oem o4 = 5T A P dem dem s [ SN R

f#F QueryRunner 28523 & )

® public Object query(Connection conn, String sql, ResultSetHandler rsh,Object... params) throws SQLException: $447—
MEWEAE, EXANERT, N REHAT PN TRERA R RSN ERS S . ks ATt
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PreparedStatement F ResultSet FJf1% 154 .

® public Object query(String sql, ResultSetHandler rsh, Object... params) throws SQLException: JLF-5 % —F 5k —
FEs ME—RIAFRIE T EAK SIS FEIESAR MR 25 7738, I Hoe 2 RS 43 J7 V5 B4 5 (DataSource) B4 A
['] setDataSource J7VAH HHi3k1F Connection.

® public Object query(Connection conn, String sql, ResultSetHandler rsh) throws SQLException : #4417 — /N AN 75 2 & it
SR B IAE

® public Object query( String sql, ResultSetHandler rsh) throws SQLException : $AT— /NN 2 B e S B Bl 84 .

ResultSetHandler ]

ZAE AL java.sql.ResultSet, 8 12 5 SR o A —Fh 20
ResultSetHandler #2144t 7 —NEAMK) 777%: Object handle (java.sql.ResultSet rs)
7 RIR FMEAE N QueryRunner 2RI query() 77213 [FI{E

@Test
public void testResultSetHandler() {
// 1.61% QueryRunner [{]5Z45

QueryRunner gr = new QueryRunner();

Connection conn = null;

try {
/] 2 3RBUE:

conn = JDBCTools.getConnection();

class MyResultSetHandler implements ResultSetHandler{
@Override
public Object handle(ResultSet rs) throws SQLException {
Student stu = new Student();
if (rs.next()) {
stu.setld(rs.getInt(1));
stu.setSname(rs.getString(2));
stu.setSex(rs.getString(3));
stu.setMajor(rs.getString(4));
stu.setClasses(rs.getString(5));
}

return stu;

String sqgl = "select sno,sname,sex,major,classes from t_stu where sno =?";

// 3+ f8H query 77k

// QueryRunner ] query J77%RIR BMEHL T H ResultSetHandler Z4 (] handle J5 %R [FHE
Object obj = gr.query(conn, sql, new MyResultSetHandler(),1);

System.out.printin(obj);
} catch (SQLException e) {
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e.printStackTrace();
} finally {
JDBCTools.free(null, null, conn);

1
}
® ArrayHandler: #8458 08 — AT EdE 4 RO G 80 .
® ArraylistHandler: fE25 RAE T R — AT HAR AR L B — N, FEAFIE List e
® BeanHandler: #2554 P 155 — A7 Hidla 3 B B — XS R JavaBean SE47H1 .
® BeanlistHandler: K25 FL4E A 15— AT B0 # BT B B — N XF N JavaBean SEIHY, AFALE] List B,
® ColumnlListHandler: ¥ &5 R4 5 —H1| (1) £ 77 i 2 List H.
® KeyedHandler(name): &5 R KR —ATEIR A E B — A Map B, FXLE map FAFE]— P map B, H
key NFEE ) keyo
® MapHandler: #&5 RAEF [ —TEIE B R — A Map B, key /2F14, value Bt& X NI .

® MaplistHandler: ¥ 25 REF FIF—ATEHIREH LR — Map B, )5 FHAFE List
BeanHandler SCI 3

/*
* BeanHandler: 45 BAER S — 20588 NEIE BeanHandler Xt % HH4& N Class ZHU% B X} 4.
* 4 JavaBean M@ 1A 5B A A —E, v Ld IS Fa w8 il 4 o ks 44
*/
public static void main(String[] args) throws SQLException {
/1 EHA

DataSource ds = new ComboPooledDataSource("mypool");

//2« EF#ASH QueryRunner
QueryRunner gr = new QueryRunner(ds);
String sql = "select pid as id,pname,price,description from t_goods where pid =?";
Goods goods = gr.query(sql, new BeanHandler<Goods>(Goods.class), 1);
System.out.printin(goods);

}

BeanListHandler SCI

/*
* BeanListHandler: {845 AR N—A> List, 1% List AN null, HA]GENTE A (size() F7i4iR[E] 0) %
*SQL EA) I RENS A 1) BIIC 3%, List FHAFE 2 BeanListHandler £ NH Class X %55 B F XS 4.
*/
public static void main(String[] args) throws SQLException {
//1. EHE

DataSource ds = new ComboPooledDataSource("mypool");

//2+ B QueryRunner

QueryRunner gr = new QueryRunner(ds);

String sql = "select pid as id,pname,price,description from t_goods";
List<Goods> query = gr.query(sql, new BeanListHandler<Goods>(Goods.class));
for (Goods goods : query) {
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System.out.printin(goods);

}

MapHandler SETR 2

public static void main(String[] args) throws SQLException {
/] 1. EHA

DataSource ds = new ComboPooledDataSource("mypool");

// 2. E#EH QueryRunner

QueryRunner gr = new QueryRunner(ds);

String sql = "select did,count(*) from employee where did = 1";
Map<String, Object> map = gr.query(sql, new MapHandler());
Set<Entry<String, Object>> entrySet = map.entrySet();
for (Entry<String, Object> entry : entrySet) {
// System.out.println(entry.getKey() +"-->" + entry.getValue());
if ("did".equals(entry.getKey())) {
System.out.printin("#[ %% 5 : " + entry.getValue());
} else {
System.out.printin(" A%{: " + entry.getValue());

}

MapListHandler SEEf

public static void main(String[] args) throws SQLException {
//1. R

DataSource ds = new ComboPooledDataSource("mypool");

//2. B QueryRunner

QueryRunner gr = new QueryRunner(ds);

String sql = "select did,count(*) from employee group by did";
/*
* did count(*)
* 1 7
* 2 3
* 3 1
*
* List:
*  map:
* key(did) value(1)
* key(count(*) value(7)
< B A
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*  map:

* key(did) value(2)

* key(count(*) value(3)
 REAT

*  map:

* key(did) value(3)
key(count(*) value(1)

*

*
*/
List<Map<String, Object>> query = gr.query(sql, new MapListHandler());
for (Map<String, Object> map : query) {
Set<Entry<String, Object>> entrySet = map.entrySet();
for (Entry<String, Object> entry : entrySet) {
//System.out.printin(entry.getKey() +"-->" + entry.getValue());
if("did".equals(entry.getKey())){
System.out.printin("#[ %% 5 : " + entry.getValue());
lelse{
System.out.printin(" A%{: " + entry.getValue());

}
}
}
}
ScalarHandler SCIf
/*

* ScalarHandler: 45 AR N — ANEUE (7T UBAT B ABE RN FFFH,  Date 25)iR[A|
* ScalarHandler () RHUE—4T728—7%1
* ScalarHandler(int columnindex): H{Z—47H %8 columnindex %)
* ScalarHandler(String columnName): HUZE—1T11%1 444 columnName %1l [ {E
*/
@Test
public static void main(String[] args) throws SQLException {
/11 EREM

DataSource ds = new ComboPooledDataSource("mypool");

//2« EHATH QueryRunner

QueryRunner gr = new QueryRunner(ds);

// String sql = "select count(*) from t_goods";
String sql = "select max(price) from t_goods";
Object query = gr.query(sql, new ScalarHandler());
System.out.printin(query);
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2, JDBC {&g4r% DbUtils ki

package com.atguigu.utils;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.SQLException;

import java.sql.Statement;

import org.apache.commons.dbutils.DbUtils;

import com.mchange.v2.c3p0@.ComboPooledDataSource;

public class DBUtilsTool {
/ /BB, R c3po-config.xml YA h<default-config>

private static ComboPooledDataSource dataSource = new ComboPooledDataSource();

/ /3R BUEAR IR R
public static ComboPooledDataSource getDataSource() {

return dataSource;

/1 ARIE R
public static Connection getConnection() throws SQLException{

return dataSource.getConnection();

public static void closeQuietly(Connection conn){

DbUtils.closeQuietly(conn);

public static void closeQuietly(Statement st){
DbUtils.closeQuietly(st);

public static void closeQuietly(ResultSet rs){
DbUtils.closeQuietly(rs);

RRARFIER: BHEE
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