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!n 3(1.2) java Hello +KP J2SDK Standard Edition V1.2#

!n 4(1.1.8) java Hello IZ;20K;v JDK,xGMG1!

JDK,yT+KP JDK 1.1.8#

!n 4(1.1.8)M!n 3(1.2) java Hello IZ J2SDK Standard Edition V1.2 _P

O_Df>,yT+KP|#

20K+?Dv!n java Hello +KP J2SDK Standard Edition V1.3#

!n 3(1.2)M!n 5(1.3) java Hello IZ J2SDK Standard Edition V1.3 _P

O_Df>,yT+KP|#

!n 4(1.1.8)M!n 5(1.3) java -Djava.version=1.1.8 Hello IZ8(K JDK 1.1.8,yT+KP|#

!n 5(1.3)M!n 6(1.4) java Hello +KP J2SDK Standard Edition V1.3#

!\ 1.4 _PO_D`E,+ 1.3 EH

Z 1.4#

"b:g{v20;v JDK,r1! JDK MGy20D JDK# g{20`v JDK,rTBEH3r7(

1! JDK:

1. !n 5(1.3)

2. !n 3(1.2)

3. !n 6(1.4)

4. !n 4(1.1.8)

20 IBM Developer Kit for Java D)9

)9GITC4)9KD=(&\D Java(TM) `D|#)9b0Z;vr`v ZIP D~r JAR D~P,|G

(})9`0kLr0k Java ibz#

)9zFJm Java ibz4Uibz9C53`D==49C)9`#1 J2SDK V1.2 r|_f>r_0Java

2 KP173j<f1V1.2 M|_f>PP4203))91,)9zF9a)KS8(D03;J4(;w1

(URL)lwb))9D=(#

iSeries ~qw=x;6K;))9 JAR D~# g{zk*20b))9.;,kdkTB|n:

ADDLNK OBJ(’/QIBM/ProdData/Java400/ext/extensionToInstall.jar’)
NEWLNK(’/QIBM/UserData/Java400/ext/extensionToInstall.jar’)
LNKTYPE(*SYMBOLIC)
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dP,extensionToInstall.jar G|,zk*20D)9D ZIP r JAR D~D{F#

"b:;GI IBM a)D)9D JAR D~I\EZ /QIBM/UserData/Java400/ext ?<P#

14(8r /QIBM/UserData/Java400/ext ?<PD)9D4SrZC?<PmSD~1,TZ}Z iSeries ~q

wOKPD?v Java ibzxT,)9`0kLryQwDD~Pm<+"z|D#g{;k0l iSeries ~

qwODd| Java ibzD)9`0kLr,+GzTk4(8r)9D4Sr20;GI IBM f iSeries

~qw;6D)9,rk4PBP=h:

1. 4(C420)9D?<#

S iSeries |nP9C04(?<1(MKDIR)|nr_S Qshell Interpreter 9C mkdir |n#

2. +)9 JAR D~E=y4(D?<P#

3. +B?<mSA java.ext.dirs tT#

IT(}S iSeries |nP9C JAVA |nD PROP VN4+B?<mSA java.ext.dirs tT#

g{B?<D{FG /home/username/ext,)9D~D{FG extensionToInstall.jar,"R Java LrD{F

G Hello,rdkD|n&C`FZ:

MKDIR DIR(’/home/username/ext’)

CPY OBJ(’/productA/extensionToInstall.jar’) TODIR(’/home/username/ext’) or
copy the file to /home/username/ext using FTP (file transfer protocol).

JAVA Hello PROP((java.ext.dirs ’/home/username/ext’))

Z iSeries ~qwOBXM20 Java |

*Z iSeries ~qwO|P'XBX"20M9C Java(TM) |,kN{BPwn:

v xP<NC'gfD|

v xVs!4k/ID~53

v ZIP D~&mM JAR D~&m

v Java )9r\

xP<NC'gfD|

dO<NC'gf(GUI)9CD Java Lr*s9C_P<NT>&\DT>h8#}g,IT9CvKFc

z"<u$w>rxgFcz#iSeries ~qwa)K Remote Abstract Window Toolkit(AWT)&\#bV&

\(}9CJ1T>h8OD&\+fD<N\&4Z iSeries ~qwOKP&CLr,xb)T>h8G(}

0+dXF-i/xJ-i1(TCP/IP)`,D#PX|X(D20"hCM{e9CE",N{hC Remote

Abstract Window Toolkit#

xVs!4k/ID~53

/ID~53a)K=VD~53:xVD~{s!4DD~53M;xVD~{s!4DD~53#

QOpenSys cG/ID~53PxVs!4D~53D;v>}#x0y1(0/1)cG;xVs!4DD~

53D;v>}#PX/ID~53D|`E",N{/ID~53wbPD0D~531E"#

!\ITZ;xVs!4DD~53P(; JAR r`,+ Java 2T;GxVs!4DoT#d; wrklnk

’/home/Hello.class’ M wrklnk ’/home/hello.class’ +zI`,Da{,+ JAVA CLASS(Hello) M JAVA

CLASS(hello) 4wC;,D`#

ZIP D~&mM JAR D~&m
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ZIP D~M JAR D~<|,;i Java `#1Tb)D~.;9C4( Java Lr(CRTJVAPGM)|n1,

+T`4Pi$,+d*;IZ?zwq=,"R,g{8(D0,9*;I iSeries zwzk#IT+ ZIP D

~M JAR D~kd|NNvp`D~;yT}#13VZ?zwq=kb)D~.;`X*1,bVq=Ma

#VkCD~`X*#Z?zwq=Z+4KP1C4zf`D~,TDxT\#g{z;O(10 Java Lr

Gqk`D~r JAR D~`X*,rk9CT> Java Lr(DSPJVAPGM)|n4T>XZ iSeries ~qw

OD Java LrDE"#

Z IBM Developer Kit for Java D0"PfP,g{TNN==|DK JAR D~r ZIP D~,r`,SD

Java Lr+dC;I9C,yTXkX( Java Lr#bViv;YfZ#Zm`ivB,49z|DK JAR

D~r ZIP D~,Java Lr2T;P',"Rz;XX(|#g{wK?V|D,}g,|BK JAR D~P

D%v`D~,rz;h*X( JAR D~P\0lD`D~#

ZT JAR D~xPs`}dM|D.s,Java Lr+#VkC JAR D~,S#}g,ZBPivB,b)

Java Lr+#Vk JAR D~`,:

v 9C ajar $_|DrX( JAR D~#

v 9C jar $_|DrX( JAR D~#

v 9C 0S/400 COPY |nr Qshell cp 5CLrf; JAR D~#

g{(} iSeries Access for Windows rSvKFcz(PC)OD3d}/wCJ/ID~53PD JAR D

~,rZBPivB,Java Lr+#Vk JAR D~`,S:

v +m;v JAR D~OE=VP/ID~53 JAR D~O#

v (}9C jar $_|DrX(K/ID~53 JAR D~#

v 9C PC 4F|nf;/ID~53 JAR D~#

1|Drf; JAR D~1,k.`,SD Java Lrc;YG10LrK#

P;V}biv,ZCivB,Java Lr;#Vk JAR D~`,S#g{9CD~+M-i(FTP)4f;

JAR D~,raF5,SD Java Lr#}g,g{9C FTP put |n4f; JAR D~,ca"zbViv#

PX JAR D~DT\XwDj8E",N{KP1T\#

Java )9r\

Z Java 2 SDK Standard Edition V1.2 M|_f>P,)9GITC4)9KD=(&\D Java `|#)9

r&CLrb0Z;vr`v JAR D~P#)9zFJm Java ibz4Uibz9C53`D==49C)

9`#1 Java Development Kit(JDK)r0Java 2 KP173j<f1PP420)91,)9zF9*z

a)KS8(D URL lwb))9D=(#

PX20)9DE",N{20 IBM Developer Kit for Java D)9#

KPzDZ;v Hello World Java Lr

IT(}b)=(.;4t/"KP Hello World Java(TM) Lr:

1. ITvvGKP IBM Developer Kit for Java =x;6D Hello World Java Lr#

*KP|(DLr,k4PBP=h:

a. dk0*AmILr1(GO LICPGM)|nliGqQ20 IBM Developer Kit for Java#;s,!q

!n 10(T>Q20DmILr)#i$GqQ+mILr 5722-JV1 *BASE MAY;v!nP>*0Q

201#

b. Z0iSeries wK%1|nPOdk java Hello#404P1|4KP Hello World Java Lr#
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c. g{Q}720 IBM Developer Kit for Java,r Hello World +vVZ0Java bGLrA;1P#4

F3 |(Kv)r F12 |(Kv)T5X|ndkA;#

d. g{ Hello World `;KP,rkli20GqQI&jI,ri4q! IBM Developer Kit for Java

'VTKb~qE"#

2. z2ITKPT:D Hello Java Lr#PXgN4(T:D Hello Java LrD|`E",N{4("`k

MKP Hello World Java Lr#

+xg}/w3dA iSeries ~qw

*+xg}/w3dA iSeries ~qw,k7#QZ~qwOM$w>O20 iSeries Access for Windows#

PXgN20MdC iSeries Access for Windows D|`E",N{20 iSeries Access for Windows#

ZIT3dxg}/w.0,Xk* iSeries ~qwdC,S#

*3dxg}/w,kq-Bfb)=h:

1. Open Windows(R) J4\mw:

a. R|%w Windows Nq8OD*<4%#

b. %wK%PDJ4\mw#

2. S$_K%P!q3dxg}/w#

3. !q*C4,SA iSeries ~qwD}/w#

4. dk~qwD76{#}g:

\\MYSERVER

dP,MYSERVER G iSeries ~qwD{F#
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5. g{G<1XB,SrGUWD,r!qKr#

6. %w7(TjI#

3dD}/wVZvVZ0Windows J4\mw1DyPD~P?VP#

Z iSeries ~qwO4(?<

XkZ iSeries ~qwO4(IC4#f Java(TM) &CLrD?<#IT(}=V=(v=b;c:

v 9C iSeries <=w44(?<

g{Q20 iSeries Access for Windows,r!qK!n#g{F.9C0iSeries <=w14`k"E/M

KP Java Lr,rXk!qK!nT7#+Lr#fZ}7D;CPE\4Pb)Yw#

v 9C|ndkP44(?<

g{420 iSeries Access for Windows,r!qK!n#

PX0iSeries <=w1DE",|(20E",N{ iSeries <=wkE#

9C|ndkP44(?<

*Z iSeries ~qwO4(?<,k4PBP=h:

1. "a= iSeries ~qwO#

2. Z|nPO,dk:

CRTDIR DIR(’/mydir’)

dP mydir G}Z4(D?<D{F#

44P|#

A;W?+vV;u{",8v0Q4(?<1#
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9C iSeries <=w44(?<

*Z iSeries ~qwO4(?<,k4PBP=h:

1. r*0iSeries <=w1#

2. ZRD,S0ZP+w~qwD{FTxP"a#

g{zD~qw4P>ZRD,S0ZP,rk4PBP=h4mS|:

a. %wD~ —> mS,S...#

b. Z53VNPdk~qwD{F#

c. %wB;=#

d. g{9;PdkD0,Z9C1!C'j6,y]h*a>VNPdk0C'j61#

e. %wB;=#

f. %wi$,S#b+7OGqIT,SAC~qw#

g. %wjI#

3. Z*9CD,SBf9*D~P#(;{*D~53DD~P#g{z4;=KD~P,rm>Z

0iSeries <=w1D20Zd4!qCZ200D~531D!n#Xk(}!q*< —> Lr —> IBM
iSeries Access for Windows —> !qT204200iSeries <=w1D0D~531!n#

4. 9*D~53D~P"(;/ID~53D~P#

5. 9*/ID~53D~P,;s9*yD~P#(}9*yD~P,z+4=kZ iSeries |nPO4P

WRKLNK (’/’) |n`,Da9#

6. R|%w*ZC&mSS?<DD~P#!qB(D~P"dk*4(DS?<D{F#

4("`kMKP HelloWorld Java Lr

Zz*<dCl$ IBM Developer Kit for Java 1,nCT4(r%D Hello World Java(TM) Lrw*kE#

*4("`kMKPzT:D Hello World Java Lr,k4PBP=h:

1. +xg}/w3dA iSeries ~qw#

2. Z iSeries ~qwO* Java &CLr4(?<#

3. Z/ID~53P,+4D~4(*0@zE";;j<zk1(ASCII)D>D~# IT9C/I*

"73(IDE)z7ryZD>D`-w(g Windows(R) D0GB>1)4`k Java &CLr#

a. +CD>D~|{* HelloWorld.java#PXgN4(M`-D~D|`E",N{4(M`- Java 4

D~#

b. 7#CD~|,TB4zk:

class HelloWorld {
public static void main (String args[]) {

System.out.println(“Hello World”);
}

}

4. `k4D~#

a. dk09C73d?1(WRKENVVAR)|n4li CLASSPATH 73d?#g{ CLASSPATH d

?;fZ,rmS|"+dhC*0.1(10?<)#g{ CLASSPATH d?QfZ,r7#0.1;Z

76{PmD*7#PX CLASSPATH 73d?Dj8E",N{ Java `76#

b. dk0t/ Qshell1(STRQSH)|n4t/ Qshell Interpreter#

c. 9C|D?<(cd)|n4+10?<|D*|, HelloWorld.java D~D/ID~53?<#

d. dk javac,szZELO#fD~1y9CD{F#}g,dk javac HelloWorld.java#
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5. hC/ID~53PD`D~DD~(^#

6. E/ Java &CLr#

a. Z QSH |ndkPO,dk:

system “CRTJVAPGM ’/mydir/myclass.class’ OPTIMIZE(20)”

dP,mydir GCZ#f Java &CLrD?<D76{,myclass G-}`kD Java &CLrD{F#

"b:n_I8(E/6p 40#E/6p 40 Ia_ Java &CLrD'J,+2a^FwT\&#Z

*" Java &CLrDgZWN,zI\k+E/6phC* 20 TcIT|]WXwT&CLr#PX

|`E",N{ CRTJVAPGM |nM OPTIMIZE N}#

b. 44P|#

+vV;u{",8vQ-*`4(K Java Lr#

7. KP`D~#

a. 7# Java `76hC}7#

b. Z Qshell |nPO,dksfzP HelloWorld D java T9C Java ibz4KP HelloWorld.class#

}g,dk java HelloWorld#9IZ iSeries ~qwO9C0KP Java1(RUNJVA)|n4KP

HelloWorld.class#

c. g{wndk}7,r0Hello World1+r!ZA;O# +vVbGLra>(1!ivB* $),

8> Qshell Q-*m;v|nwC<8#

d. 4 F3(Kv)r F12(O*,S)|T5X|ndkA;#

9I9C0iSeries <=w1(bG;vCZZ iSeries ~qwO4PNqD<NC'gf)4\=cX`k"

E/MKP Java &CLr,PX8>E",N{(}9C iSeries <=w49C Java &CLr#PX0iSeries

<=w1D|`E",|(20E",N{ iSeries <=wkE#

4(M`- Java 4D~

zIT(}m`V=(44(M`- Java(TM) 4D~:

v 9C iSeries Access for Windows#

v Z$w>O#

v 9C EDTF#

v 9C4Lrdk5CLr#

9C iSeries Access for Windows
Java 4D~G iSeries ~qwOD/ID~53PD0@zE";;j<zk1(ASCII)D>D~#

zIT9C iSeries Access for Windows MyZ$w>D`-w44(M`- Java 4D~#

Z$w>O

zITZ$w>O4( Java 4D~#;s,(}9CD~+M-i(FTP)+CD~+MA/ID~53#

*Z$w>O4(M`- Java 4D~:

1. 9Cz!qD`-w4Z$w>O4( ASCII D~#

2. 9C FTP ,SA iSeries ~qw#

3. +4D~w*~xFD~+MA/ID~53PD?<P,T9CD~#V ASCII q=#
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9C EDTF
IT9C EDTF CL |n4SNND~53`-D~#bG;vkCZ`-wD~r}]bD~D04Lrd

k5CLr1(SEU)``FD`-w#PXE",N{ EDTF CL |n#

9C4Lrdk5CLr

zIT(}9C04Lrdk5CLr1(SEU)4+ Java 4D~w*D>D~44(#

*9C SEU 4+ Java 4D~w*D>D~44(,k4PBP=h:

1. 9C SEU 44(;v4D~I1#

2. 9C04F*wD~1(CPYTOSTMF)|n4+C4D~I14F*/ID~53wD~,,1+}]

*;* ASCII#

g{h*T4zkw|D,I9C SEU 4|D}]bI1,"YN4FCD~#

PXf"D~DE",N{/ID~53PDD~#

(}9C iSeries <=w49C Java &CLr

0iSeries <=w1Jm(}r%DcwYw4`k"E/MKP Java(TM) &CLr#

hChs

*9C0iSeries <=w149C Java &CLr,&7#{OBPu~:

v XkZ$w>O200iSeries <=w1(|G iSeries Access for Windows D;?V)#g{P420 iSeries

Access for Windows,rki4 iSeries <=wkETKbkBX`XDE"#

v Xk+ Java &CLr#fZ iSeries ~qwODX(?<P#CZ#f Java &CLrD}776gB:

myserver -> D~53 -> /ID~53 -> y -> w?< -> mydir

dP myserver G iSeries ~qwD{F,x mydir GZdP#f Java &CLrD?<D{F#PX4

(*ZdP#f Java &CLrD?<D|j8E",N{9C iSeries <=w44(?<#

9C iSeries <=w4`k Java &CLr

*`k Java &CLr,kq-Bfb)=h:

1. R|%w myfile.java,dP myfile G Java &CLrD{F#

2. !q`k Java D~#

3. ZB0ZP,!q JDK f>#g{H0Qy]>8OPxvD8>E"hCK`76,r;XZK0ZP

8(`76#

4. %w7(#

g{ZLrPR=KNNms,r+r*xPmsPmD0Z#qr,0iSeries <=w10ZDW?+vV;

u{",8vQ`k Java D~,Z 1 v,2 1 v#+4({* myfile.class DBD~#

9C iSeries <=w4E/MKP Java &CLr

*E/MKP Java &CLr,kq-Bfb)=h:

1. R|%w myfile.class#

2. !q`X*D Java Lr,;s%wKP... TKP Java Lr#

3. %w_6#!qZ{DE/6p#
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"b:n_I8(E/6p 40#E/6p 40 Ia_ Java &CLrD'J,+2a^FwT\&#Z*

" Java &CLrDgZWN,zI\k+E/6phC* 20 TcIT|]WXwT&CLr#PXE/

D|`E",N{E/6p#9P;v{* JIT D!n,JIT m>0011`kw#JIT y]zDh*`k

zk,bH1S&m'J|_#PX JIT D|`E",N{!qKP Java Lr1*9CD==#

4. %w7(TXU0_6!n10Z#

5. %w7(TKP Java Lr#

LrDdv+T>ZB0ZP#1LrKPjI1,+vV;u{",8v Java LrQjI#

PX0iSeries <=w1&\D|`E",N{0iSeries <=w1A;ODozK%#

* IBM Developer Kit for Java (F iSeries ~qw

Z iSeries ~qwO20 IBM Developer Kit for Java(TM) .s,zMI!q(F~qw#

1xdC

g{ Java LrT?;lD1dtP,rI\h*dC1x#

g{0@g-w1+F1(QUTCOFFSET)535hC*d1!5(+00:00),r Java 9C iSeries 400time

w*101d#user.timezone Java 53tThCD1!5* UTC#

ZBPNNivB<h* QUTCOFFSET 535M|B}DoT73:

v g{4+ QUTCOFFSET hC*d1!5(rxT1xtP)#

v g{ Java zkZ{ user.timezone 53tT1!*;,Z UTC D5#

v g{ZKP java |n18(K user.timezone Java 53tT#

oT73D LOC_TOD `p|, tname VN,Xk+dhCIkzD1x`%dD5#PXgN4(oT7

3Mq=/ tname VNDj8E",N{ OS/400 +r/#

53tTdC

Java 53tT7( Java LrDKP73#|Gk OS/400 PD535r73d?`F#m`tTGZ Java i

bzt/1hCD#zIT!q9C53tT1!5,2IT(}4Pb)=h.;48(zT:D;i1!

tT5:

1. Z /QIBM/UserData/Java400 Pa);v{* SystemDefault.properties DD~#zZKD~P8(DtT5

+2G IBM a)D531!5#KD~T iSeries ~qwOKPDyP Java ibzhC1!53tT#

2. r_,ZzT:D user.home 76PEC;v SystemDefault.properties D~#KD~0d|,DtT+2

G /QIBM/UserData/Java400/SystemDefault.properties PDtT#KD~TKPDyP Java ibzhC1!

53tT#

PX IBM Developer Kit for Java kEDE",N{KPzDZ;v Hello World Java Lr#

Java `76

ZKP1,Java(TM) ibz9C Java `764iR`#Java |nM$_29C`764(;`#1!53`

76"CLASSPATH 73d?M`76|nN}+<7(ZiRX(`1*QwD?<#

"b:Z Java 2 Software Development Kit(J2SDK)Standard Edition V1.2 M|_f>P,java.ext.dirs tT

7(y0kD)9D`76#PX|`E",N{20 IBM Developer Kit for Java D)9#
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1!53`76I53(e,;\|D#Z iSeries ~qwO,1!`768(ZN&iRw* IBM Developer

Kit ;?VD`"Remote Abstract Window Toolkit(AWT)T0d|53`#

*iR53ODNNd|`,Xk9C CLASSPATH 73d?r`76N}48(*QwD`76#$_r|

nO9CD`76N}2G CLASSPATH 73d?P8(D5#

I(}9C09C73d?1(WRKENVVAR)|n49C CLASSPATH 73d?#Z WRKENVVAR A;

P,ITmSr|D CLASSPATH 73d?#0mS73d?1(ADDENVVAR)|nM0|D73d?1

(CHGENVVAR)|nImSr|D CLASSPATH 73d?#

CLASSPATH 73d?D5G76{Pm,b)76{C0E(:)Vt,ZiRX(`1+*Qwb)76#

76{Gcvr`v?<{DrP#b)?<{sfzfE*Z/ID~53PQwD?<{"ZIP D~r JAR

D~#76{Dwvi~I1\(/)V{Vt#9Cdc(.)48>10$w?<#

IT9C<v5CLr4Z Qshell 73PhC CLASSPATH d?(C5CLrITZ Qshell Interpreter P

9C)#

b)|n+ CLASSPATH d?mS= Qshell 73"+|hC*5 ″.:/myclasses.zip:/Product/classes″#

v K|nZ Qshell 73PhC CLASSPATH d?:

export -s CLASSPATH=.:/myclasses.zip:/Product/classes

v K|nS|nPhC CLASSPATH d?:

ADDENVVAR ENVVAR(CLASSPATH) VALUE(".:/myclasses.zip:/Product/classes")

J2SDK Qw`D==k JDK 1.1.x ;,#JDK 1.1.x WHQw53`76,;sYQwC'8(DNN`76#

J2SDK WHQw}<`76,SEQw)d&\?<,;sYQw`76#

rK,19C0fD>}zk1,JDK 1.1.x DQwNr*:

1. 1!53`76,

2. 10$w?<,

3. ;Z0y1(/)D~53PD myclasses.zip D~,

4. 0y1(/)D~53P0z71?<PD`?<#

19CTO>}1,J2SDK DQwNr*:

1. }<`76,|Z sun.boot.class.path tTP,

2. )9?<,;Z java.ext.dirs tTP,

3. 10$w?<,

4. ;Z0y1(/)D~53PD myclasses.zip D~,

5. 0y1(/)D~53P0z71?<PD`?<#

1xk Qshell 731,CLASSPATH d?c;hC*73d?#`76N}8(76{Pm#|Do(k

CLASSPATH 73d?`,#b)$_M|nOP;v`76N}:

v Qshell PD java |n

v javac $_

v javah $_

v javap $_

v javadoc $_

v rmic $_
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v 0KP Java1(RUNJVA)|n

PXb)|nD|`E",N{ IBM Developer Kit for Java D|nM$_#g{+`76N}dONNb)

|nr$_9C,r|vT CLASSPATH 73d?#

IT(}9C java.class.path tT42G CLASSPATH 73d?#(}9C SystemDefault.properties D~,

IT|D java.class.path tTT0d|tT#SystemDefault.properties D~PD52G CLASSPATH 73d?#

PX SystemDefault.properties D~DE",N{ SystemDefault.properties D~#

Z JDK 1.1.x P,os400.class.path.system tT20l1iR`1QwD?<#KtTIT|,b}v5.;:

PRE"POST r NONE#Z1!ivB,KtThC* PRE,b<BZQw76.0Qw1!53`76#K

76I CLASSPATH 73d?r`76N}8(#g{+ os400.class.path.system tThC* POST,rZQ

wC'8(DNN`76.sQw1!53`76#g{9C5 NONE,rj+;Qw1!`76,x;Qw

C'8(D`76#

Z J2SDK P,I9C -Xbootclasspath !n,R'{`,#-Xbootclasspath/a:path + path =SA1!}<

`76,/p:path + path =SA}<`76D*7,/r:path C path f;}<`76#

"b:8( NONE r POST 1kqX!D,bGr*g{53`R;=rmsX;C'(e`f;,ca"

z;I$bDa{#rK,&CJmZQwC'8(DNN`76.0Qw531!`76#

PXgN7( Java LrDKP73DE",N{ Java 53tT#

PX|`E",N{LrM CL |n API r/ID~53#

Java 53tT

Java(TM) 53tT7( Java LrDKP73#b)tTk OS/400(R) PD535r73d?`F#m`tTG

Z Java ibzt/1hCD#

*i4K"Pf'VD53tT,k4SAz!qDf>TKbj8E":

v Java Development Kit(JDK)1.1.8

v Java 2 Software Development Kit(J2SDK)Standard Edition V1.2"1.3 M 1.4#

SystemDefault.properties D~

SystemDefault.properties D~Gj< Java(TM) tTD~#ITZ SystemDefault.properties D~P8(1!tT#

zDw?<PD SystemDefault.properties D~_PH /QIBM/UserData/Java400 ?<PD SystemDefault.properties

D~|_DEH6#zDw?<PD SystemDefault.properties tTD~PhCDtT;CZIzr8(K

user.home = /YourUserHome/ tTDC't/D Java ibz#

ITZ SystemDefault.properties D~P8(tTD5,MsZNN Java tTD~PywDGy#

>}:SystemDefault.properties D~

"b:kDAzk>};#$ywTKbX*D(IE"#

#Comments start with pound sign
#this means always run with JDK 1.3
java.version=1.3
#set my special property
myown.propname=6
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Java Development Kit(JDK)1.1.8 D Java 53tT

Java(TM) 53tT7( Java LrDKP73#b)tTk OS/400(R) PD535r73d?`F#m`tTG

Z Java ibzt/1hCD#

Z JDK 1.1.8 P,+53tThC*b)531!5#

53tT 531!5

awt.toolkit com.ibm.rawt.client.CToolkit

file.encoding.pkg sun.io

file.separator /(1\)

java.class.version 45.3

java.home PXj8E",N{'V`v Java Development

Kit(JDK)#

java.vendor IBM Corporation

java.vendor.url http://www.ibm.com

line.separator \n

os.arch PowerPC

os.name OS/400

os400.class.path.rawt 0

os400.class.path.security.check 20

P'5:

0 * ;4P2+Tli

10 * H[Z RUNJVA CHKPATH(*IGNORE)

20 * H[Z RUNJVA CHKPATH(*WARN)

30 * H[Z RUNJVA CHKPATH(*SECURE)

os400.class.path.tools 0

os400.create.type direct

P'5:

interpret * H[Z RUNJVA OPTIMIZE(*INTERPRET) M

INTERPRET(*OPTIMIZE),r_ INTERPRET(*YES)

direct * d|5

os400.defineClass.optLevel 20

os400.enbpfrcol 0

P'5:

0 * H[Z CRTJVAPGM ENBPFRCOL(*NONE)

1 * H[Z CRTJVAPGM ENBPFRCOL(*ENTRYEXIT)

7 * H[Z CRTJVAPGM ENBPFRCOL(*FULL)

os400.interpret 0

P'5:

0 * H[Z CRTJVAPGM INTERPRET(*NO)

1 * H[Z CRTJVAPGM INTERPRET(*YES)

Z 1 B IBM Developer Kit for Java 17



53tT 531!5

os400.optimization 10

P'5:

0 * H[Z CRTJVAPGM OPTIMIZE(*INTERPRET)

10 * H[Z CRTJVAPGM OPTIMIZE(10)

20 * H[Z CRTJVAPGM OPTIMIZE(20)

30 * H[Z CRTJVAPGM OPTIMIZE(30)

40 * H[Z CRTJVAPGM OPTIMIZE(40)

os400.run.mode program_create_type

P'5:

interpret * H[Z RUNJVA OPTIMIZE(*INTERPRET) M

INTERPRET(*OPTIMIZE),r_ INTERPRET(*YES)

program_create_type * d|iv

os400.stdin.allowed 0

os400.verify.checks.disable 65535

os400.class#K53tT5Gm>;vr`v}5.MDV

{.#PXb)5DPm,N{ os400.verify.checks.disable

}5#

path.separator :(0E)

bi53tTGy]d|53E"hCD#

53tT hv

file.encoding + OS/400 w5 CCSID 3dA`T&D ISO ASCII

CCSID#"R,+ file.encoding 5hC*m> ISO ASCII

`kV{/j6{(CCSID)D Java 5#ki4

file.encoding 5M iSeries CCSID Tq!;vm,CmT>

KI\D file.encoding 5kn%dD iSeries `kV{/j

6{(CCSID).dDX5#

java.class.path C4(;`D76#1!*1!53`76,sfzPC'

8(D`76#IT9C os400.class.path.system 53tT

4|D java.class.path 53tT#

java.compiler 8(zkG9C0011(JIT)`kw(jitc)`k,9G

H9C JIT `kw`kV1S&m(jitc_de)#

java.version 7(*KPD Java Development Kit(JDK)#

g{8(K420D JDK,ra"vms{"#g{;8

( JDK,rnBD JDK d*1! JDK#g{;20K;

v JDK,r|cG1! JDK#PXf>j8E",N{'

V`v JDK#

os.version S0lwz7E"1&CLrSZ(API)q! OS/400 "

Pf6p#

os400.CertificateContainer 8> Java 2+WSVc(SSL)'VTt/D Java Lr

M8(DtT9C8(D$i]w#g{8(

os400.secureApplication 53tT,r+vTK53tT#

}g,dk -Dos400.certificateContainer=

/home/username/mykeyfile.kdb r/ID~53PDNN

d|\?D~#
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53tT hv

os400.CertificateLabel IT+K53tTk os400.CertificateContainer 53tT;

p8(#KtTJmz!qk*C2+WSVc(SSL)9

C8(]wPDDv$i#}g,dk

-Dos400.certificateLabel=myCert,dP myCert GzZ

4(r<k$i1(}0}V$i\mw1(DCM)T$

i8(DjE{#

os400.child.stdio.convert JmXF Java Pj<dk"j<dvMj<msD}]*

;#Z1!ivB,Java ibzP4P}]*;4Z

ASCII k EBCDIC .d4X*;}]#IT9CKtT4

r*rXUb)*;,b+0lKxL9C runtime.exec()

=(t/DNNSxL#N{1!5#

os400.class.path.system PRE(K5<BZ9l java.class.path 53tT1,+

os400 1!53`76=S=`76DC'8(?VD0

f)#d|5* POST(+531!`=S=`76DC'

8(?Vsf)M NONE(;9CC'8(D`76)#1

!5* PRE#

KtT;xVs!4#}g,IT8( NONE"none r

noNe#;x,tT{xVs!4#}g,;\8(

OS400.CLASS.PATH.SYSTEM#*K\b1ZDJb,;

&|DK53tT#

os400.file.create.auth,

os400.dir.create.auth

b)tT8(TD~M?<8(D(^#8(;xNN5r

xP;'VD5DtT+<B+C(^* *NONE#

I8( os400.file.create.auth=RWX r

os400.dir.create.auth=RWX,dP R = A,W = 4,X =

4P#b)(^DNNiO<P'#

os400.file.io.mode 1z8( TEXT x;G1!5 BINARY 1,g{D~D

CCSID k file.encoding 5;,,r*;CD~D

CCSID#

os400.jit.mmi.threshold hCZ9C JIT `kw`k=(.0=(KPDN}#

os400.pool.size (e9`YUd(T'VZF)ICZ_L>XQPD?v

QX#

os400.runtime.exec v EXEC(1.3 M|_f>D1!5)* 9C EXEC SZ4

(} runtime.exec() wC/}#bkd|=(n*f]#

v QSHELL(1.2 M|Mf>D1!5)* 9C QSHELL

Interpreter 4(} runtime.exec() wC/}#byMJm9

Cd?fzMZC/}wC#

os400.secureApplication +9CK53tT(os400.secureApplication)1t/D

Java Lrk"aD2+&CLr{`X*#IT9C0}

V$i\mw1(DCM)4i4Q"aD2+&CLr

{#

os400.stderr Jm+j<ms3dAD~rWSV#N{1!5#

os400.stdin Jm+j<dk3dAD~rWSV#N{1!5#
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53tT hv

os400.stdio.convert JmXF Java Pj<dk"j<dvMj<msD}]*

;#Z1!ivB,Java ibzP4P}]*;4Z

ASCII k EBCDIC .d4X*;}]#IT9CKtT4

r*rXUb)*;,b+0l10 Java Lr#N{1!

5#

os400.stdout Jm+j<dv3dAD~rWSV#N{1!5#

user.dir 9C getcwd API q!10$w?<#

user.home (}9C0q!1API(getpwnam)4lwu<$w?<#

IT+ SystemDefault.properties D~EZ user.home 76

P,T2G

/QIBM/UserData/Java400/SystemDefault.properties PD1!

tT#IT(F iSeries ~qwT8(zT:D1!tT5

/O#

user.language Java ibzCK53tT4A!w5 LANGID 5,"9

CK54iR`T&DoT#

user.name Java ibz9CK53tT4S0IEFcy!1

(TCB)D02+T1?V(Security.UserName)lwP'

C'E*D~{#

user.region Java ibz9CK53tT4A!w5 CNTRYID 5,"

9CK547(C'xr#

user.timezone Java ibzK53tT(}9C

QlgRetrieveLocalInformation API q!1x{#g{;P1

xE"IC,r+Q user.timezone hC*0+rj<1

d1(UTC)#

os400.stdio.convert M os400.child.stdio.convert 53tT5

BmT>K os400.stdio.convert M os400.child.stdio.convert 53tTD535#

5 hv

N(1!5) ZAr4Zd;4Pj<dkdv*;#

Y ZAr4Zd,4P file.encoding 5kw5 CCSID `%.dDyPj<dkdv*;#

1 ZAZd,;4PSw5 CCSID = file.encoding Dj<dk}]*;#

2 Z4Zd,;4PS file.encoding =w5 CCSID Dj<dv}]*;#

3 H4Pj<dk*;V4Pj<dv*;#

4 Z4Zd,;4PS file.encoding =w5 CCSID Dj<ms}]*;#

5 H4Pj<dk*;V4Pj<ms*;#

6 H4Pj<dv*;V4Pj<ms*;#

7 4PyPj<dkdv*;#

os400.stdin"os400.stdout M os400.stderr 53tT5

BmT>K os400.stdin"os400.stdout M os400.stderr 53tTD535#

5 >}{ hv >}

File SomeFileName SomeFileName GxT76r`TZ10?

<D76#

file:/QIBM/UserData/Java400/

Output.file
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5 >}{ hv >}

Port HostName KZX7 port:myhost:2000

Port TCPAddress KZX7 port:1.1.11.111:2000

os400.verify.checks.disable }5

os400.verify.checks.disable 53tT5G;vm>KPmP;vr`v}5.MDV{.:

5 hv

1 F}>X`DCJli:8>zkC Java(TM) ibzF}TS>XD~530kD`D(CM

\#$VNM=(DCJli#1+M|,Z?`D&CLr,xb)Z?`}Cdb0`D

(CM\#$=(MVN1,bG#PC#

2 Z g Z 0 k Z d V F N o C l a s s D e f F o u n d E r r o r : 8 ( z k C J a v a i b z v T

NoClassDefFoundError,b)msGZ`M?F*;T0VNr=(CJDgZi$liZd

"zD#

4 JmF} LocalVariableTable li:8>1Z`D LocalVariableTable Pv=ms1,C`

Ywp4MCs LocalVariableTable ;fZ;y#qr,LocaleVariableTable PDmsa<B

ClassFormatError#

7 ZKP19CD5#

ITT.xF".yxFrKxFq=8>K5#+vT!ZcD5#}g,*SPmP!q0=v5,k9

CK iSeries |no(:

JAVA CLASS(Hello) PROP((os400.verify.checks.disable 3))

Java 2 Software Development Kit(J2SDK)Standard Edition D Java 53tT

Java(TM) 53tT7( Java LrDKP73#|Gk OS/400 PD535r73d?`F#m`tTGZ Java

ibzt/1hCD#

Z Java 2 Software Development Kit(J2SDK)Standard Edition V1.4 P,+Q53tThC*b)53

1!5#Z9C JAVA r RUNJVA CL |n1,m`53tTD1!5k9C0Java >zSZ1(JNI)D

0wC1API 1D1!5;,#Bm43K API D9C#

53tT 531!5

awt.toolkit TZ JDK 1.1.x,1!5G com.ibm.rawt.client.CToolkit#

TZ J2SDK,1!5G

com.ibm.rawt2.ahost.java.awt.AHToolkit#

file.encoding.pkg sun.io

file.separator /(1\)

java.class.version 48.0

java.ext.dirs /QIBM/ProdData/Java400/jdk14/lib/ext:/QIBM/

UserData/Java400/ext

java.home PXj8E",N{'V`v Java Development

Kit(JDK)#

java.library.path OS/400 bPm

java.policy /QIBM/ProdData/Java400/jdk14/lib/security/java.policy

java.specification.name Java Language Specification
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53tT 531!5

java.specification.vendor Sun Microsystems, Inc.

java.specification.version 1.4

sun.boot.class.path Class_Path_Sys

java.use.policy true

java.vendor IBM Corporation

java.vendor.url http://www.ibm.com

java.vm.name Classic VM

java.vm.specification.name Java Virtual Machine Specification

java.vm.specification.vendor Sun Microsystems, Inc.

java.vm.specification.version 1.0

java.vm.vendor IBM Corporation

java.vm.version 1.4

line.separator \n

os.arch PowerPC

os.name OS/400

os400.class.path.rawt 0

os400.class.path.security.check 20

P'5:

0 * ;4P2+Tli

10 * H[Z RUNJVA CHKPATH(*IGNORE)

20 * H[Z RUNJVA CHKPATH(*WARN)

30 * H[Z RUNJVA CHKPATH(*SECURE)

os400.class.path.tools 0

os400.create.type interpret

P'5:

interpret * H[Z RUNJVA OPTIMIZE(*INTERPRET) M

INTERPRET(*OPTIMIZE),r_ INTERPRET(*YES)

direct * d|5

os400.defineClass.optLevel 20

os400.enbpfrcol 0

P'5:

0 * H[Z CRTJVAPGM ENBPFRCOL(*NONE)

1 * H[Z CRTJVAPGM ENBPFRCOL(*ENTRYEXIT)

7 * H[Z CRTJVAPGM ENBPFRCOL(*FULL)

TZGc5,JIT zI

*JVAENTRY"*JVAEXIT"*JVAPRECALL M

*JVAPOSTCALL B~#

os400.interpret 0

P'5:

0 * H[Z CRTJVAPGM INTERPRET(*NO)

1 * H[Z CRTJVAPGM INTERPRET(*YES)
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53tT 531!5

os400.optimization 0

P'5:

0 * H[Z CRTJVAPGM OPTIMIZE(*INTERPRET)

10 * H[Z CRTJVAPGM OPTIMIZE(10)

20 * H[Z CRTJVAPGM OPTIMIZE(20)

30 * H[Z CRTJVAPGM OPTIMIZE(30)

40 * H[Z CRTJVAPGM OPTIMIZE(40)

os400.run.mode jitc_de

P'5:

interpret * H[Z RUNJVA OPTIMIZE(*INTERPRET) M

INTERPRET(*OPTIMIZE),r_ INTERPRET(*YES)

program_create_type

jitc_de * d|iv

os400.stdin.allowed 0

os400.verify.checks.disable 65535

K53tT5Gm>;vr`v}5.MDV{.#PXb

)5DPm,N{ os400.verify.checks.disable }5#

path.separator :(0E)

bi53tTGy]d|53E"hCD#

53tT hv

file.encoding + OS/400 w5 CCSID 3dA`T&D ISO ASCII

CCSID#"R,+ file.encoding 5hC*m> ISO ASCII

`kV{/j6{(CCSID)D Java 5#ki4

file.encoding 5M iSeries CCSID Tq!;vm,CmT>

KI\D file.encoding 5kn%dD iSeries `kV{/j

6{(CCSID).dDX5#

java.class.path C4(;`D76#1!*C'8(D`76#

java.compiler 8(zkG9C0011(JIT)`kw(jitc)`k,9G

H9C JIT `kw`kV1S&m(jitc_de)#

java.version 7(*KPD Java Development Kit(JDK)#

g{8(K420D JDK,ra"vms{"#g{;8

( JDK,rnBD JDK d*1! JDK#g{;20K;

v JDK,r|cG1! JDK#PXf>j8E",N{'

V`v JDK#

os.version S0lwz7E"1&CLrSZ(API)q! OS/400 "

Pf6p#

os400.CertificateContainer 8> Java 2+WSVc(SSL)'VTt/D Java Lr

M8(DtT9C8(D$i]w#g{8(

os400.secureApplication 53tT,r+vTK53tT#

}g,dk

-Dos400.certificateContainer=/home/username/

mykeyfile.kdb r/ID~53PDNNd|\?D~#
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53tT hv

os400.CertificateLabel IT+K53tTk os400.CertificateContainer 53tT;

p8(#KtTJmz!qk*C2+WSVc(SSL)9

C8(]wPDDv$i#}g,dk

-Dos400.certificateLabel=myCert,dP myCert GzZ

4(r<k$i1(}0}V$i\mw1(DCM)T$

i8(DjE{#

os400.child.stdio.convert JmXF Java Pj<dk"j<dvMj<msD}]*

;#Z1!ivB,Java ibzP4P}]*;4Z

ASCII k EBCDIC .d4X*;}]#IT9CKtT4

r*rXUb)*;,b+0lKxL9C runtime.exec()

=(t/DNNSxL#N{1!5#

os400.class.path.system TZ J2SDK,vTK53tT#

os400.define.class.cache.file KtT8( JAR r ZIP D~D{F#1!5GU#N{

_Y:f`0kLr#

os400.define.class.cache.hours KtTG;v.xF5#1!5G 168,ns.xF5G

9999#N{_Y:f`0kLr#

os400.define.class.cache.maxpgms KtTG;v.xF5#1!5G 5000,ns.xF5G

40000#N{_Y:f`0kLr#

os400.exception.trace 8(KtT+<BZ JVM Kv1+n|Dl#"MAj<

dv#?0vTTKtT8(D5,++4I\aPy|

D#KtT?bCZwT#

os400.file.create.auth,

os400.dir.create.auth

b)tT8(TD~M?<8(D(^#8(;xNN5r

xP;'VD5DtT+<B+C(^* *NONE#

I8( os400.file.create.auth=RWX r

os400.dir.create.auth=RWX,dP R = A,W = 4,X =

4P#b)(^DNNiO<P'#

os400.file.io.mode 1z8( TEXT x;G1!5 BINARY 1,g{D~D

CCSID k file.encoding 5;,,r*;CD~D

CCSID#

os400.jit.mmi.threshold hCZ9C JIT `kw`k=(.0=(KPDN}#

os400.pool.size (e9`YUd(T'VZF)ICZ_L>XQPD?v

QX#

os400.runtime.exec v EXEC(1.3 M|_f>D1!5)* 9C EXEC SZ4

(} runtime.exec() wC/}#bkd|=(n*f]#

v QSHELL(1.2 M|Mf>D1!5)* 9C QSHELL

Interpreter 4(} runtime.exec() wC/}#byMJm9

Cd?fzMZC/}wC#

os400.secureApplication +9CK53tT(os400.secureApplication)1t/D

Java Lrk"aD2+&CLr{`X*#IT9C0}

V$i\mw1(DCM)4i4Q"aD2+&CLr

{#
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os.400.security.properties Jmj+XFy9CD java.security D~#18(KtT

1,J2SDK +;9CNNd|D java.security D~,|(

X(Z J2SDK D java.security 1!5#

os400.stderr Jm+j<ms3dAD~rWSV#N{1!5#

os400.stdin Jm+j<dk3dAD~rWSV#N{1!5#

os400.stdin.allowed 8(GJmj<dk(1)9G;Jmj<dk(0)#g{

wCLr}ZKPz&mw5,r;&Jmj<dk#1!

5* 0#

os400.stdio.convert JmXF Java Pj<dk"j<dvMj<msD}]*

;#Z1!ivB,Java ibzP4P}]*;4Z

ASCII k EBCDIC .d4X*;}]#IT9CKtT4

r*rXUb)*;,b+0l10 Java Lr#N{1!

5#

os400.stdout Jm+j<dv3dAD~rWSV#N{1!5#

user.dir 9C getcwd API q!10$w?<#

user.home (}9C0q!1API(getpwnam)4lwu<$w?<#

IT+ SystemDefault.properties D~EZ user.home 76

P,T2G

/QIBM/UserData/Java400/SystemDefault.properties PD1!

tT#IT(F iSeries ~qwT8(zT:D1!tT5

/O#

user.language Java ibzCK53tT4A!w5 LANGID 5,"9

CK54iR`T&DoT#

user.name Java ibz9CK53tT4S0IEFcy!1

(TCB)D02+T1?V(Security.UserName)lwP'

C'E*D~{#

user.region Java ibz9CK53tT4A!w5 CNTRYID 5,"

9CK547(C'xr#

user.timezone Java ibzK53tT(}9C

QlgRetrieveLocalInformation API q!1x{#g{;P1

xE"IC,r+Q user.timezone hC*0+rj<1

d1(UTC)#

4(zJ/D Java Lr

g{h*kT@gODX(Xx(F Java(TM) Lr,rIThz Java oT734(zJ/D Java Lr#

*4(zJ/D Java Lr,k4PBP=h:

1. tkoT73tPzkM}]#}g,LrPDV{."UZM}V#

2. 9C Locale `4hCrq!oT73#

3. g{;k9C1!oT73,rTUZM}VxPq=/T8(oT73#

4. 4(C4&mV{.Md|oT73tP}]DJ4x#

*ZzT:D Java LrP4Pb)Nq,kN<b)>}:

v 9C java.util.DateFormat `49UZzJ/
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v 9C java.util.NumberFormat `49}VT>zJ/

v 9C java.util.ResourceBundle `49X(ZoT73D}]zJ/

PXzJ/D|`E",k%wBP4SPDNN.;:

v OS/400 +r/

v Sun Microsystems DzJ/

iSeries ~qwOD1x73d?

TZ Java(TM) 2 SDK(J2SDK)Standard Edition V1.4,I9C>z=( getSystemTimeZoneID() 4hC0Java

ibz1D1x#iSeries ~qw9Cw* *ENV Ts;?VD *LOCALE Ts#+ *LOCALE TsPD tname

VNhC*J1D535#;s,S getSystemTimeZoneID() +C5w*`X*D Java V{.Ts5X#

dC1x: JVM *shC QUTCOFFSET 535T010w5D LOCALE PD;l1dE"T}7X7

(>X1d#QUTCOFFSET G;v535,|8(10>X1dk+rj<1d(UTC)`nD!1}#TZ

Pkj<1d(CST),b+G -6:00#TZPkDn11d(CDT),}7D5G -5:00#QUTCOFFSET 5

9 JVM \;7( UTC D}75#

w5D LOCALE E"GbyhCD:4(|,;l1dE"D *LOCALE Ts,"9C QLOCALE 535

rw5DC'E*D~OD LOCALE X|V4Tw58(C *LOCALE#ITZ OS/400+r/vfoPR=

PX4(M9C LOCALE Dj8E"#

}7XhC *LOCALE E"+Jm JVM 9 user.timezone tTZ1!ivB_P}7D1x#IZ|nPO

V$hC user.timezone tTT2G *LOCALE Tsa)D1!hC#

TBG LC_TOD E"D;v>},** Java dC}7D1x,Xk+CE"|(Z *LOCALE TsP:

LC_TOD

% TZDIFF is number of minutes difference from GMT
tzdiff -300
% Timezone name (this is the value that you would have passed to
% the JVM as the user.timezone property.) See abbreviations later
% in this document.
tname "<C><S><T>"
% Name used for daylight savings time.
dstname "<C><D><T>"
% DST Start in this part of the US is the first Sunday in April at 2am
dststart 4,1,1,7200
% DST End in this area of US is Last Sunday in October.
dstend 10,-1,1,7200
% shift in seconds
dstshift 3600

END LC_TOD

Bm8>535M`X*D Java V{.Ts#

"b:5350Hong Kong1m>Pzc[XpP~x#

535 Java V{.Ts

Africa/Abidjan Africa/Abidjan

Africa/Accra Africa/Accra

Africa/Addis_Ababa Africa/Addis_Ababa

Africa/Algiers Africa/Algiers

Africa/Asmera Africa/Asmera
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Africa/Bamako GMT

Africa/Bangui Africa/Bangui

Africa/Banjul Africa/Banjul

Africa/Bissau Africa/Bissau

Africa/Blantyre Africa/Blantyre

Africa/Brazzaville Africa/Luanda

Africa/Bujumbura Africa/Bujumbura

Africa/Cairo Africa/Cairo

Africa/Casablanca Africa/Casablanca

Africa/Ceuta Europe/Paris

Africa/Conakry Africa/Conakry

Africa/Dakar Africa/Dakar

Africa/Dar_es_Salaam Africa/Dar_es_Salaam

Africa/Djibouti Africa/Djibouti

Africa/Douala Africa/Douala

Africa/El_Aaiun Africa/Casablanca

Africa/Freetown Africa/Freetown

Africa/Gaborone Africa/Gaborone

Africa/Harare Africa/Harare

Africa/Johannesburg Africa/Johannesburg

Africa/Kampala Africa/Kampala

Africa/Khartoum Africa/Khartoum

Africa/Kigali Africa/Kigali

Africa/Kinshasa Africa/Kinshasa

Africa/Lagos Africa/Lagos

Africa/Libreville Africa/Libreville

Africa/Lome Africa/Lome

Africa/Luanda Africa/Luanda

Africa/Lubumbashi Africa/Lubumbashi

Africa/Lusaka Africa/Lusaka

Africa/Malabo Africa/Malabo

Africa/Maputo Africa/Maputo

Africa/Maseru Africa/Maseru

Africa/Mbabane Africa/Mbabane

Africa/Mogadishu Africa/Mogadishu

Africa/Monrovia Africa/Monrovia

Africa/Nairobi Africa/Nairobi

Africa/Ndjamena Africa/Ndjamena

Africa/Niamey Africa/Niamey

Africa/Nouakchott Africa/Nouakchott

Africa/Ouagadougou Africa/Ouagadougou
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Africa/Porto-Novo Africa/Porto-Novo

Africa/Sao_Tome Africa/Sao_Tome

Africa/Timbuktu Africa/Timbuktu

Africa/Tripoli Africa/Tripoli

Africa/Tunis Africa/Tunis

Africa/Windhoek Africa/Windhoek

America/Adak America/Adak

America/Anchorage America/Anchorage

America/Anguilla America/Anguilla

America/Antigua America/Antigua

America/Araguaina America/Sao_Paulo

America/Aruba America/Aruba

America/Asuncion America/Asuncion

America/Atka America/Adak

America/Barbados America/Barbados

America/Belize America/Belize

America/Bogota America/Bogota

America/Boise America/Denver

America/Buenos_Aires America/Buenos_Aires

America/Cancun America/Chicago

America/Caracas America/Caracas

America/Cayenne America/Cayenne

America/Cayman America/Cayman

America/Chicago America/Chicago

America/Chihuahua America/Denver

America/Costa_Rica America/Costa_Rica

America/Cuiaba America/Cuiaba

America/Curacao America/Curacao

America/Dawson America/Los_Angeles

America/Dawson_Creek America/Dawson_Creek

America/Denver America/Denver

America/Detroit America/New_York

America/Dominica America/Dominica

America/Edmonton America/Edmonton

America/El_Salvador America/El_Salvador

America/Ensenada America/Los_Angeles

America/Fort_Wayne America/Indianapolis

America/Fortaleza America/Fortaleza

America/Glace_Bay America/Halifax

America/Godthab America/Godthab

America/Goose_Bay America/Thule
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America/Grand_Turk America/Grand_Turk

America/Grenada America/Grenada

America/Guadeloupe America/Guadeloupe

America/Guatemala America/Guatemala

America/Guayaquil America/Guayaquil

America/Guyana America/Guyana

America/Halifax America/Halifax

America/Havana America/Havana

America/Indiana/Indianapolis America/Indianapolis

America/Indianapolis America/Indianapolis

America/Inuvik America/Denver

America/Iqaluit America/New_York

America/Jamaica America/Jamaica

America/Juneau America/Anchorage

America/La_Paz America/La_Paz

America/Lima America/Lima

America/Los_Angeles America/Los_Angeles

America/Louisville America/New_York

America/Managua America/Managua

America/Manaus America/Manaus

America/Martinique America/Martinique

America/Mazatlan America/Mazatlan

America/Menominee America/Winnipeg

America/Mexico_City America/Mexico_City

America/Miquelon America/Miquelon

America/Montevideo America/Montevideo

America/Montreal America/Montreal

America/Montserrat America/Montserrat

America/Nassau America/Nassau

America/New_York America/New_York

America/Nipigon America/New_York

America/Nome America/Anchorage

America/Noronha America/Noronha

America/Panama America/Panama

America/Pangnirtung America/Thule

America/Paramaribo America/Paramaribo

America/Phoenix America/Phoenix

America/Port-au-Prince America/Port-au-Prince

America/Port_of_Spain America/Port_of_Spain

America/Porto_Acre America/Porto_Acre

America/Puerto_Rico America/Puerto_Rico
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America/Rainy_River America/Chicago

America/Rankin_Inlet America/Chicago

America/Regina America/Regina

America/Santiago America/Santiago

America/Santo_Domingo America/Santo_Domingo

America/Sao_Paulo America/Sao_Paulo

America/Scoresbysund America/Scoresbysund

America/Shiprock America/Denver

America/St_Johns America/St_Johns

America/St_Kitts America/St_Kitts

America/St_Lucia America/St_Lucia

America/St_Thomas America/St_Thomas

America/St_Vincent America/St_Vincent

America/Tegucigalpa America/Tegucigalpa

America/Thule America/Thule

America/Thunder_Bay America/New_York

America/Tijuana America/Tijuana

America/Tortola America/Tortola

America/Vancouver America/Vancouver

America/Virgin America/St_Thomas

America/Whitehorse America/Los_Angeles

America/Winnipeg America/Winnipeg

America/Yakutat America/Anchorage

America/Yellowknife America/Denver

Antarctica/Casey Antarctica/Casey

Antarctica/DumontDUrville Antarctica/DumontDUrville

Antarctica/Mawson Antarctica/Mawson

Antarctica/McMurdo Antarctica/McMurdo

Antarctica/Palmer Antarctica/Palmer

Antarctica/South_Pole Antarctica/McMurdo

Arctic/Longyearbyen Europe/Oslo

Asia/Aden Asia/Aden

Asia/Almaty Asia/Almaty

Asia/Amman Asia/Amman

Asia/Anadyr Asia/Anadyr

Asia/Aqtau Asia/Aqtau

Asia/Aqtobe Asia/Aqtobe

Asia/Ashkhabad Asia/Ashkhabad

Asia/Baghdad Asia/Baghdad

Asia/Bahrain Asia/Bahrain

Asia/Baku Asia/Baku
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Asia/Bangkok Asia/Bangkok

Asia/Beirut Asia/Beirut

Asia/Bishkek Asia/Bishkek

Asia/Brunei Asia/Brunei

Asia/Calcutta Asia/Calcutta

Asia/Chungking Asia/Shanghai

Asia/Colombo Asia/Colombo

Asia/Dacca Asia/Dacca

Asia/Damascus Asia/Damascus

Asia/Dubai Asia/Dubai

Asia/Dushanbe Asia/Dushanbe

Asia/Gaza Asia/Amman

Asia/Harbin Asia/Shanghai

Asia/Hong_Kong Asia/Hong_Kong

Asia/Irkutsk Asia/Irkutsk

Asia/Istanbul Europe/Istanbul

Asia/Jakarta Asia/Jakarta

Asia/Jayapura Asia/Jayapura

Asia/Jerusalem Asia/Jerusalem

Asia/Kabul Asia/Kabul

Asia/Kamchatka Asia/Kamchatka

Asia/Karachi Asia/Karachi

Asia/Kashgar Asia/Shanghai

Asia/Katmandu Asia/Katmandu

Asia/Krasnoyarsk Asia/Krasnoyarsk

Asia/Kuala_Lumpur Asia/Kuala_Lumpur

Asia/Kuwait Asia/Kuwait

Asia/Macao Asia/Macao

Asia/Magadan Asia/Magadan

Asia/Manila Asia/Manila

Asia/Muscat Asia/Muscat

Asia/Nicosia Asia/Nicosia

Asia/Novosibirsk Asia/Novosibirsk

Asia/Omsk Asia/Novosibirsk

Asia/Phnom_Penh Asia/Phnom_Penh

Asia/Pyongyang Asia/Pyongyang

Asia/Qatar Asia/Qatar

Asia/Rangoon Asia/Rangoon

Asia/Riyadh Asia/Riyadh

Asia/Saigon Asia/Saigon

Asia/Seoul Asia/Seoul
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Asia/Shanghai Asia/Shanghai

Asia/Singapore Asia/Singapore

Asia/Taipei Asia/Taipei

Asia/Tashkent Asia/Tashkent

Asia/Tbilisi Asia/Tbilisi

Asia/Tehran Asia/Tehran

Asia/Tel_Aviv Asia/Jerusalem

Asia/Thimbu Asia/Thimbu

Asia/Tokyo Asia/Tokyo

Asia/Ujung_Pandang Asia/Ujung_Pandang

Asia/Ulan_Bator Asia/Ulan_Bator

Asia/Urumqi Asia/Shanghai

Asia/Vientiane Asia/Vientiane

Asia/Vladivostok Asia/Vladivostok

Asia/Yakutsk Asia/Yakutsk

Asia/Yekaterinburg Asia/Yekaterinburg

Asia/Yerevan Asia/Yerevan

Atlantic/Azores Atlantic/Azores

Atlantic/Bermuda Atlantic/Bermuda

Atlantic/Canary Atlantic/Canary

Atlantic/Cape_Verde Atlantic/Cape_Verde

Atlantic/Faeroe Atlantic/Faeroe

Atlantic/Jan_Mayen Atlantic/Jan_Mayen

Atlantic/Madeira Europe/London

Atlantic/Reykjavik Atlantic/Reykjavik

Atlantic/South_Georgia Atlantic/South_Georgia

Atlantic/St_Helena Atlantic/St_Helena

Atlantic/Stanley Atlantic/Stanley

Australia/ACT Australia/Sydney

Australia/Adelaide Australia/Adelaide

Australia/Brisbane Australia/Brisbane

Australia/Broken_Hill Australia/Broken_Hill

Australia/Canberra Australia/Sydney

Australia/Darwin Australia/Darwin

Australia/Hobart Australia/Hobart

Australia/LHI Australia/Lord_Howe

Australia/Lord_Howe Australia/Lord_Howe

Australia/Melbourne Australia/Sydney

Australia/NSW Australia/Sydney

Australia/North Australia/Darwin

Australia/Perth Australia/Perth
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Australia/Queensland Australia/Brisbane

Australia/South Australia/Adelaide

Australia/Sydney Australia/Sydney

Australia/Tasmania Australia/Hobart

Australia/Victoria Australia/Sydney

Australia/West Australia/Perth

Australia/Yancowinna Australia/Broken_Hill

Brazil/Acre America/Porto_Acre

Brazil/DeNoronha America/Noronha

Brazil/East America/Sao_Paulo

Brazil/West America/Manaus

CET Europe/Paris

CST America/Chicago

CST6CDT America/Chicago

Canada/Atlantic America/Halifax

Canada/Central America/Winnipeg

Canada/East-Saskatchewan America/Regina

Canada/Eastern America/Montreal

Canada/Mountain America/Edmonton

Canada/Newfoundland America/St_Johns

Canada/Pacific America/Vancouver

Canada/Saskatchewan America/Regina

Canada/Yukon America/Los_Angeles

Chile/Continental America/Santiago

Chile/EasterIsland Pacific/Easter

Cuba America/Havana

EET America/Indianapolis

EST5EDT America/New_York

Egypt Africa/Cairo

Eire Europe/Dublin

Etc/GMT GMT

Etc/GMT0 GMT

Etc/Greenwich GMT

Etc/UCT UTC

Etc/UTC UTC

Etc/Universal UTC

Etc/Zulu UTC

Europe/Amsterdam Europe/Amsterdam

Europe/Andorra Europe/Andorra

Europe/Athens Europe/Athens

Europe/Belfast Europe/London
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Europe/Belgrade Europe/Belgrade

Europe/Berlin Europe/Berlin

Europe/Bratislava Europe/Prague

Europe/Brussels Europe/Brussels

Europe/Bucharest Europe/Bucharest

Europe/Budapest Europe/Budapest

Europe/Chisinau Europe/Chisinau

Europe/Copenhagen Europe/Copenhagen

Europe/Dublin Europe/Dublin

Europe/Gibraltar Europe/Gibraltar

Europe/Helsinki Europe/Helsinki

Europe/Istanbul Europe/Istanbul

Europe/Kaliningrad Europe/Kaliningrad

Europe/Kiev Europe/Kiev

Europe/Lisbon Europe/Lisbon

Europe/Ljubljana Europe/Belgrade

Europe/London Europe/London

Europe/Luxembourg Europe/Luxembourg

Europe/Madrid Europe/Madrid

Europe/Malta Europe/Malta

Europe/Minsk Europe/Minsk

Europe/Monaco Europe/Monaco

Europe/Moscow Europe/Moscow

Europe/Oslo Europe/Oslo

Europe/Paris Europe/Paris

Europe/Prague Europe/Prague

Europe/Riga Europe/Riga

Europe/Rome Europe/Rome

Europe/Samara Europe/Samara

Europe/San_Marino Europe/Rome

Europe/Sarajevo Europe/Belgrade

Europe/Simferopol Europe/Simferopol

Europe/Skopje Europe/Belgrade

Europe/Sofia Europe/Sofia

Europe/Stockholm Europe/Stockholm

Europe/Tallinn Europe/Tallinn

Europe/Tirane Europe/Tirane

Europe/Vaduz Europe/Vaduz

Europe/Vatican Europe/Rome

Europe/Vienna Europe/Vienna

Europe/Vilnius Europe/Vilnius
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Europe/Warsaw Europe/Warsaw

Europe/Zagreb Europe/Belgrade

Europe/Zurich Europe/Zurich

Factory GMT

GB Europe/London

GB-Eire Europe/London

GMT GMT

GMT0 GMT

Greenwich GMT

HST Pacific/Honolulu

Hongkong Asia/Hong_Kong

Iceland Atlantic/Reykjavik

Indian/Antananarivo Indian/Antananarivo

Indian/Chagos Indian/Chagos

Indian/Christmas Indian/Christmas

Indian/Cocos Indian/Cocos

Indian/Comoro Indian/Comoro

Indian/Kerguelen Indian/Kerguelen

Indian/Mahe Indian/Mahe

Indian/Maldives Indian/Maldives

Indian/Mauritius Indian/Mauritius

Indian/Mayotte Indian/Mayotte

Indian/Reunion Indian/Reunion

Iran Asia/Tehran

Israel Asia/Jerusalem

Jamaica America/Jamaica

Japan Asia/Tokyo

Libya Africa/Tripoli

MET Europe/Paris

MST America/Phoenix

MST7MDT America/Denver

Mexico/BajaNorte America/Tijuana

Mexico/BajaSur America/Mazatlan

Mexico/General America/Mexico_City

NZ Pacific/Auckland

NZ-CHAT Pacific/Chatham

Navajo America/Denver

PRC Asia/Shanghai

PST America/Los_Angeles

PST8PDT America/Los_Angeles

Pacific/Apia Pacific/Apia
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Pacific/Auckland Pacific/Auckland

Pacific/Chatham Pacific/Chatham

Pacific/Easter Pacific/Easter

Pacific/Efate Pacific/Efate

Pacific/Enderbury Pacific/Enderbury

Pacific/Fakaofo Pacific/Fakaofo

Pacific/Fiji Pacific/Fiji

Pacific/Funafuti Pacific/Funafuti

Pacific/Galapagos Pacific/Galapagos

Pacific/Gambier Pacific/Gambier

Pacific/Guadalcanal Pacific/Guadalcanal

Pacific/Guam Pacific/Guam

Pacific/Honolulu Pacific/Honolulu

Pacific/Kiritimati Pacific/Kiritimati

Pacific/Kosrae Pacific/Kosrae

Pacific/Majuro Pacific/Majuro

Pacific/Marquesas Pacific/Marquesas

Pacific/Nauru Pacific/Nauru

Pacific/Niue Pacific/Niue

Pacific/Norfolk Pacific/Norfolk

Pacific/Noumea Pacific/Noumea

Pacific/Pago_Pago Pacific/Pago_Pago

Pacific/Palau Pacific/Palau

Pacific/Pitcairn Pacific/Pitcairn

Pacific/Ponape Pacific/Ponape

Pacific/Port_Moresby Pacific/Port_Moresby

Pacific/Rarotonga Pacific/Rarotonga

Pacific/Saipan Pacific/Saipan

Pacific/Samoa Pacific/Pago_Pago

Pacific/Tahiti Pacific/Tahiti

Pacific/Tarawa Pacific/Tarawa

Pacific/Tongatapu Pacific/Tongatapu

Pacific/Truk Pacific/Truk

Pacific/Wake Pacific/Wake

Pacific/Wallis Pacific/Wallis

Poland Europe/Warsaw

Portugal Europe/Lisbon

Taiwan Asia/Taipei

ROK Asia/Seoul

Singapore Asia/Singapore

SystemV/AST4ADT America/Thule
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SystemV/CST6CDT America/Chicago

SystemV/EST5EDT America/New_York

SystemV/MST7MDT America/Denver

SystemV/PST8PDT America/Los_Angeles

SystemV/YST9YDT America/Anchorage

Turkey Europe/Istanbul

UCT UTC

US/Alaska America/Anchorage

US/Aleutian America/Adak

US/Arizona America/Phoenix

US/Central America/Chicago

US/East-Indiana America/Indianapolis

US/Eastern America/New_York

US/Hawaii Pacific/Honolulu

US/Michigan America/New_York

US/Mountain America/Denver

US/Pacific America/Los_Angeles

US/Pacific-New America/Los_Angeles

US/Samoa Pacific/Pago_Pago

UTC UTC

Universal UTC

W-SU Europe/Moscow

WET Europe/London

Zulu UTC

Java oT73

oT738DG@gOoTMgW`,DXmr~Nxr#Z Java(TM) P,Locale `m>oT73#

'VD Java oT73

IBM Developer Kit for Java 'VBfb)oT73#iSeries w5M CNTRYID 7(K1!oT73#PX|

`j8E",N{ Java 53tT#

JDK 1.1.6 PDoT73{ ISO oT73{ oT/zRrXx

ar ar_EG "-.o/#0

be be_BY Wm^9o/Wm^9

bg bg_BG #S{Go/#S{G

ca ca_ES S)!o/w`@

cs cs_CZ ]Ko/]K2Mz

da da_DK $so/$s

de de_DE Bo/Bz

de_AT de_AT Bo/BX{
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de_CH de_CH Bo/p?

el el_GR #0o/#0

en en_US "o/@z

en_AU en_AU "o/Ds{G

en_CA en_CA "o/SCs

en_GB en_GB "o/"z

en_IE en_IE "o/.{<

en_NZ en_NZ "o/Bw<

en_ZA en_ZA "o/OG

es es_ES w`@o/w`@

es_AR es_AR w`@o/"y"

es_BO es_BO w`@o/#{,G

es_CL es_CL w`@o/G{

es_CR es_CR w`@o/g9ohS

es_DO es_DO w`@o/`WaS2Mz

es_EC es_EC w`@o/rO`{

es_GT es_GT w`@o/#Xm-

es_HN es_HN w`@o/i<-9

es_MX es_MX w`@o/+wg

es_NI es_NI w`@o/aS-O

es_PA es_PA w`@o/MCm

es_PE es_PE w`@o/X3

es_PR es_PR w`@o/(`hw

es_PY es_PY w`@o/M-g

es_SV es_SV w`@o/x{_`

es_UY es_UY w`@o/Z-g

es_VE es_VE w`@o//Zp-

et et_EE .3aGo/.3aG

fi fi_FI R<o/R<

fr fr_FR (o/(z

fr_BE fr_BE (o/H{1

fr_CA fr_CA (o/SCs

fr_CH fr_CH (o/p?

hr hr_HR K^XGo/K^XG

hu hu_HU Y@{o/Y@{

is is_IS y:o/y:

it it_IT bs{o/bs{

it_CH it_CH bs{o/p?

iw iw_IL #.3o/T+P

ja ja_JP Uo/U>

ko ko_KR +zo/+z
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lt lt_LT "Upo/"Up

lv lv_LV -Q,Go/-Q,G

mk mk_MK mdYo/mdY

nl nl_NL I<o/I<

nl_BE nl_BE I<o/H{1

no no_NO_B 2~o/2~

no_NO_NY no_NO_NY 2~o/2~

pl pl_PL (<o/(<

pt pt_PT OQ@o/OQ@

ro ro_RO ^maGo/^maG

ru ru_RU mo/m^9

sh sh_SP {{,G * K^XGo/{{,G

sk sk_SK 9e%Ko/9e%K

sl sl_SI 9eDaGo/9eDaG

sq sq_AL "{MaGo/"{MaG

sr sr_SP {{,Go/{{,G

sv sv_SE pdo/pd

tr tr_TR Azdo/Azd

uk uk_UA ZK<o/ZK<

zh zh_CN rePD

zh_TW zh_TW 1ePD

>}:9C java.util.DateFormat `9UZzJ/: K>}T>gN9CoT734q=/UZ#

>} 1:]>9C java.util.DateFormat `49UZzJ/

"b:kDAzk>};#$ywTKbX*D(IE"#

//************************
// File: DateExample.java
//************************

import java.text.*;
import java.util.*;
import java.util.Date;

public class DateExample {

public static void main(String args[]) {

// Get the Date
Date now = new Date();

// Get date formatters for default, German, and French locales
DateFormat theDate = DateFormat.getDateInstance(DateFormat.LONG);
DateFormat germanDate = DateFormat.getDateInstance(DateFormat.LONG, Locale.GERMANY);
DateFormat frenchDate = DateFormat.getDateInstance(DateFormat.LONG, Locale.FRANCE);

// Format and print the dates
System.out.println("Date in the default locale: " + theDate.format(now));
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System.out.println("Date in the German locale : " + germanDate.format(now));
System.out.println("Date in the French locale : " + frenchDate.format(now));

}
}

PX|`E",N{4(zJ/D Java(TM) Lr#

>}:9C java.util.NumberFormat `49}VT>zJ/: K>}T>gN9CoT734q=/}V#

>} 1:]>9C java.util.NumberFormat `49}VdvzJ/

"b:kDAzk>};#$ywTKbX*D(IE"#

//**************************
// File: NumberExample.java
//**************************

import java.lang.*;
import java.text.*;
import java.util.*;

public class NumberExample {

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

// The number to format
double number = 12345.678;

// Get formatters for default, Spanish, and Japanese locales
NumberFormat defaultFormat = NumberFormat.getInstance();
NumberFormat spanishFormat = NumberFormat.getInstance(new

Locale("es", "ES"));
NumberFormat japaneseFormat = NumberFormat.getInstance(Locale.JAPAN);

// Print out number in the default, Spanish, and Japanese formats
// (Note: NumberFormat is not necessary for the default format)
System.out.println("The number formatted for the default locale; " +

defaultFormat.format(number));
System.out.println("The number formatted for the Spanish locale; " +

spanishFormat.format(number));
System.out.println("The number formatted for the Japanese locale; " +

japaneseFormat.format(number));
}

}

PX|`E",N{4(zJ/D Java(TM) Lr#

>}:9C java.util.ResourceBundle `49X(ZoT73D}]zJ/: K>}T>gN+oT73

kJ4xdO9C49LrV{.zJ/#

*9 ResourceBundleExample Lr4$ZDGyKP,Bfb)tTD~GXhD:

RBExample.properties DZ]

Hello.text=Hello

RBExample_de.properties DZ]

Hello.text=Guten Tag

RBExample_fr_FR.properties DZ]

Hello.text=Bonjour

>} 1:]>9C java.util.ResourceBundle `49X(ZoT73D}]zJ/
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"b:kDAzk>};#$ywTKbX*D(IE"#

//*********************************
// File: ResourceBundleExample.java
//*********************************

import java.util.*;

public class ResourceBundleExample {
public static void main(String args[]) throws MissingResourceException {

String resourceName = "RBExample";
ResourceBundle rb;

// Default locale
rb = ResourceBundle.getBundle(resourceName);
System.out.println("Default : " + rb.getString("Hello" + ".text"));

// Request a resource bundle with explicitly specified locale
rb = ResourceBundle.getBundle(resourceName, Locale.GERMANY);
System.out.println("German : " + rb.getString("Hello" + ".text"));

// No property file for China in this example... use default
rb = ResourceBundle.getBundle(resourceName, Locale.CHINA);
System.out.println("Chinese : " + rb.getString("Hello" + ".text"));

// Here is another way to do it...
Locale.setDefault(Locale.FRANCE);
rb = ResourceBundle.getBundle(resourceName);
System.out.println("French : " + rb.getString("Hello" + ".text"));

// No property file for China in this example... use default, which is now fr_FR.
rb = ResourceBundle.getBundle(resourceName, Locale.CHINA);
System.out.println("Chinese : " + rb.getString("Hello" + ".text"));

}
}

PX|`E",N{4(zJ/D Java(TM) Lr#

Java V{`k

ZZ?,Java(TM) ibz(JVM)\GYw Unicode }]#;x,yP+M= JVM PT0S JVM P+Mv

%D}]<_Pk file.encoding tT`%dDq=#Ak JVM D}]+S file.encoding *;* Unicode,x

S JVM P"Mv%D}]+S Unicode *;* file.encoding#

Java LrD}]D~f"Z/ID~53P#/ID~53PDD~G9C`kV{/j6{(CCSID)wK

jGD,CCSID j6KD~P|,D}]DV{`k#PXZ iSeries ~qwO file.encoding k CCSID gN

`XDhv,N{ File.encoding 5M iSeries CCSID m#

1 Java LrA!}]1,Z{C}]_Pk file.encoding `%dDV{`k#1 Java Lr+}]4AD~

1,ICk file.encoding `%dDV{`k44C}]#b2JCZ javac |n&mD Java 4zkD~(.java

D~),"JCZ9C .net |(}0+dXF-i/xJ-i1(TCP/IP)WSV"MMSUD}]#

kT System.in"System.out M System.err A4D}]D&m==`H,Z+d|48(xj<dk"j<dv

Mj<ms1TG)4A4D}]D&m==";`,#IZj<dk"j<dvMj<ms(#k iSeries ~

qwOD EBCDIC h8`,S,rK JVM T}]4P*;4S file.encoding D}#V{`k*;*k iSeries

w5 CCSID `%dD CCSID#1 System.in"System.out r System.err X(rAD~rWSVxG(rAj

<dk"j<dvMj<ms1,;4PKn=S}]*;,}]#V_Pk file.encoding `%dDV{`k#
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1XkICk file.encoding ;,DV{`k4+}]Ak Java LrrS Java Lr4v1,LrI9C Java

IO ` java.io.InputStreamReader"java.io.FileReader"java.io.OutputStreamReader M java.io.FileWriter#b) Java

`Jm8( file.encoding 5,C5EHZ JVM 10y9CD1! file.encoding tT#

(} JDBC API wkrwv DB2/400 }]bD}]Z iSeries }]bD CCSID .dxP+r*;#

(}0Java >zSZ1+MAd|LrrSd|Lr+M4D}];xP*;#

PXzJ/D|`E",N{ OS/400 +r/#

z9ITi4 Sun Microsystems DzJ/TKb|`E"#

File.encoding 5M iSeries CCSID: KmT>KI\D file.encoding 5kn%dD iSeries `kV{/j

6{(CCSID).dDX5#

file.encoding CCSID hv

Big5 950 8 ; ASCII 1ePD BIG-5

CNS11643 964 :oV{/(1ePD)

Cp037 037 IBM EBCDIC @z"SCs"I<...

Cp273 273 IBM EBCDIC Bz"BX{

Cp277 277 IBM EBCDIC $s"2~

Cp278 278 IBM EBCDIC R<"pd

Cp280 280 IBM EBCDIC bs{

Cp284 284 IBM EBCDIC w`@"-!@^

Cp285 285 IBM EBCDIC "z

Cp297 297 IBM EBCDIC (z

Cp420 420 IBM EBCDIC "-.o

Cp424 424 IBM EBCDIC #.3

Cp437 437 8 ; ASCII @z PC

Cp500 500 IBM EBCDIC zJ

Cp737 737 8 ; ASCII #0 MS-DOS

Cp775 775 8 ; ASCII (^D# MS-DOS

Cp838 838 IBM EBCDIC )z

Cp850 850 8 ; ASCII `z-!o 1

Cp852 852 8 ; ASCII -!o 2

Cp855 855 8 ; ASCII wo{

Cp856 856 8 ; ASCII #.3

Cp857 857 8 ; ASCII -!o 5

Cp860 860 8 ; ASCII OQ@

Cp861 861 8 ; ASCII y:

Cp862 862 8 ; ASCII #.3

Cp863 863 8 ; ASCII SCs

Cp864 864 8 ; ASCII "-.o

Cp865 865 8 ; ASCII $s"2~

Cp866 866 8 ; ASCII wo{
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file.encoding CCSID hv

Cp868 868 8 ; ASCII Z{<o

Cp869 869 8 ; ASCII #0

Cp870 870 IBM EBCDIC -!o 2

Cp871 871 IBM EBCDIC y:

Cp874 874 8 ; ASCII )z

Cp875 875 IBM EBCDIC #0

Cp918 918 IBM EBCDIC Z{<o

Cp921 921 8 ; ASCII (^D#

Cp922 922 8 ; ASCII .3aG

Cp930 930 IBM EBCDIC Uo)9,Y{

Cp933 933 IBM EBCDIC +zo

Cp935 935 IBM EBCDIC rePD

Cp937 937 IBM EBCDIC 1ePD

Cp939 939 IBM EBCDIC Uo)9-!o

Cp942 942 8 ; ASCII Uo

Cp943 943 *E73DlOUo PC }]

Cp943C 943 *E73DlOUo PC }]

Cp948 948 8 ; ASCII IBM 1ePD

Cp949 949 8 ; ASCII +zo KSC5601

Cp950 950 8 ; ASCII 1ePD BIG-5

Cp964 964 EUC 1ePD

Cp970 970 EUC +zo

Cp1006 1006 ISO 8 ;Z{<o

Cp1025 1025 IBM EBCDIC wo{

Cp1026 1026 IBM EBCDIC Azd

Cp1046 1046 8 ; ASCII "-.o

Cp1097 1097 IBM EBCDIC ({wo

Cp1098 1098 8 ; ASCII ({wo

Cp1112 1112 IBM EBCDIC (^D#

Cp1122 1122 IBM EBCDIC .3aG

Cp1123 1123 IBM EBCDIC ZK<

Cp1124 1124 ISO 8 ;ZK<

Cp1250 1250 MS-Win -!o 2

Cp1251 1251 MS-Win wo{

Cp1252 1252 MS-Win -!o 1

Cp1253 1253 MS-Win #0o

Cp1254 1254 MS-Win Azdo

Cp1255 1255 MS-Win #.3o

Cp1256 1256 MS-Win "-.o

Cp1257 1257 MS-Win (^D#

Cp1258 1251 MS-Win m^9o
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file.encoding CCSID hv

Cp1381 1381 8 ; ASCII rePD GB

Cp1383 1383 EUC rePD

Cp33722 33722 EUC Uo

EUC_CN 1383 EUC rePD

EUC_JP 33722 EUC Uo

EUC_KR 970 EUC +zo

EUC_TW 964 EUC 1ePD

GB2312 1381 8 ; ASCII rePD GB

GBK 1386 BrePD 8 ; ASCII 9

ISO2022CN_CNS ^ 7 ; ASCII 1ePD

ISO2022CN_GB ^ 7 ; ASCII rePD

ISO2022JP 5054 7 ; ASCII Uo

ISO2022KR 25546 7 ; ASCII +zo

ISO8859_1 819 ISO 8859-1 ISO -!o 1

ISO8859_2 912 ISO 8859-2 ISO -!o 2

ISO8859_3 913 ISO 8859-3 ISO -!o 3

ISO8859_4 914 ISO 8859-4 ISO -!o 4

ISO8859_5 915 ISO 8859-5 ISO -!o 5

ISO8859_6 1089 ISO 8859-6 ISO -!o 6("-.

o)

ISO8859_7 813 ISO 8859-7 ISO -!o 7(#0o/

-!o)

ISO8859_8 916 ISO 8859-8 ISO -!o 8(#.3)

ISO8859_9 920 ISO 8859-9 ISO -!o 9

(ECMA-128,Azd)

JIS0201 897 U>$5j< X0201

JIS0208 952 U>$5j< X0208

JIS0212 953 U>$5j< X0212

Johab ^ +ziO+zo>{`k(+)

K018_R wo{

KSC5601 949 8 ; ASCII +zo

MS874 874 MS-Win )z

SJIS 932 8 ; ASCII Uo

TIS620 874 )z$5j< 620

UTF8 1208 UTF-8(IBM CCSID 1208,Z iSeries

~qwOP;IC)

Unicode 13488 UNICODE,UCS-2

UnicodeBig 13488 k Unicode `,

UnicodeBigUnmarked ;xVZ3rjGD Unicode

UnicodeLittle nMP';EHVZ3rD Unicode

UnicodeLittleUnmarked ^VZ3rjGD UnicodeLittle
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PX1!5,kN{1! file.encoding 5#

1! file.encoding 5: KmT>1 Java(TM) ibzt/1,gNy] iSeries `kV{/j6{(CCSID)

hC file.encoding 5#

iSeries CCSID 1! file.encoding hv

37 ISO8859_1 @z"SCs"Bw<MDs{GD"

o;OQ@MMwDOQ@o;T0I

<DI<o

256 ISO8859_1 @go #1

273 ISO8859_1 Bo/Bz,Bo/BX{

277 ISO8859_1 $so/$s,2~o/2~,2~o

/2~ NY

278 ISO8859_1 R<o/R<

280 ISO8859_1 bs{o/bs{

284 ISO8859_1 S)!o/w`@,w`@o/w`@

285 ISO8859_1 "o/"z,"o/.{<

290 Cp943C lOUo EBCDIC D SBCS ?V

(CCSID 5026)

297 ISO8859_1 (o/(z

420 Cp1046 "-.o/#0

423 ISO8859_7 #0

424 ISO8859_8 #.3o/T+P

500 ISO8859_1 Bo/p?,(o/H{1,(o/S

Cs,(o/p?

833 Cp970 lO+zo EBCDIC D SBCS ?V

(CCSID 933)

836 Cp1383 lOrePD EBCDIC D SBCS ?V

(CCSID 935)

838 TIS620 )o

870 ISO8859_2 ]Ko/]K2Mz, K^XGo/

K^XG,Y@{o/Y@{,(<o

/(<

871 ISO8859_1 y:o/y:

875 ISO8859_7 #0o/#0

880 ISO8859_5 #S{G(ISO 8859_5)

905 ISO8859_9 )9Azdo

918 Cp868 Z{<o

930 Cp943C lOUo EBCDIC(`FZ CCSID

5026)

933 Cp970 +zo/+z

935 Cp1383 rePD

937 Cp950 1ePD

939 Cp943C lOUo EBCDIC(`FZ CCSID

5035)
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iSeries CCSID 1! file.encoding hv

1025 ISO8859_5 Wm^9o/Wm^9,#S{Go/

#S{G,mdYo/mdY,mo/

m^9

1026 ISO8859_9 Azdo/Azd

1027 Cp943C lOUo EBCDIC D SBCS ?V

(CCSID 5035)

1097 Cp1098 ({wo

1112 Cp921 "Upo/"Up,-Q,Go/-Q

,G,(^D#oT

1388 GBK lOrePD EBCDIC(|( GBK)

5026 Cp943C lOUo EBCDIC CCSID()9,Y

{)

5035 Cp943C lOUo EBCDIC CCSID()9-!

o)

8612 Cp1046 "-.o(vy>N=)(r ASCII

420 M 8859_6)

9030 Cp874 )o(wz)9 SBCS)

13124 GBK lOrePD EBCDIC D SBCS ?V

(|( GBK)

28709 Cp948 lO1ePD EBCDIC D SBCS ?V

(CCSID 937)

"Pf.dDf]T

;* Java(TM) `D~;9C Sun Q>}DrQ|DKTdD'VDY}8v&\(N{ Sun D5),|GM

rOf](JDK 1.1.x -> 1.2.x -> 1.3.x -> 1.4.x )#;*Lr;9COgD JDK 6pPDIC Java &

\,`D~2rBf]( 1.4.x -> 1.3.x -> 1.2.x -> 1.1.x )#IZ iSeries ~qwG;v`{5V,y

TbZ iSeries ~qwO2I"#PX"Pf.dDICTDE",N{ The Source for Java Technology

java.sun.com #

19C04( Java Lr1(CRTJVAPGM)|n4T iSeries ~qwOD Java LrxPE/1,+Q JVAPGM

,SA`D~#Z V4R4 O,b) JVAPGM DZ?a9Q|D#bm>Z V4R4 .04(D JVAPGM Z

V4R4 M|Bf>D"PfO^'#XkX(G) JVAPGM#g{;4PNNYw,r53T/4(_PT0

DE/6pD JVAPGM#;x,(izV$4P CRTJVAPGM,XpGT JAR r ZIP D~|GgK#b+

zznQDE/,"RLrs!n!#

*KZE/6p 40 C=nQDT\,(i?1 OS/400 "Pfr JDK f>|D1<4P CRTJVAPGM#I

ZZ CRTJVAPGM O9C JDKVER h)+<BQ Sun JDK PD=(1Sek= JVAPGM P,yTZb

VivBM|&CGyv#b+ssDxT\#;x,g{ZsxD9G)1Sek^'D"PfOT JDK x

P|D,rG)LrD5JKPYHI\HIC|MDE/6p9*}#bGr*XkKPXbD!OzkE

\xP}7DYw#

PX|j8DT\E",N{ Java KP1T\#
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9C IBM Developer Kit for Java xP}]bCJ

hz IBM Developer Kit for Java(TM),Java LrI(}}V=(4CJ}]bD~:

v JDBC }/Lr5wK IBM Developer Kit for Java JDBC }/LrGgN9 Java Lr\;CJ}]bD

~D#

v SQLJ 'V5wK IBM Developer Kit for Java GgN9z\;9C6kZ Java &CLrPD SQL od

D#

v Java SQL }L5wKgN9C Java f"}LM Java C'(e/}4CJ Java Lr#

9C IBM Developer Kit for Java JDBC }/Lr4CJ iSeries }]b
IBM Developer Kit for Java(TM) JDBC }/Lr(2F*0>z1}/Lr)a)KT iSeries }]bD~D

Lr=CJ#(}9C0Java }]b,S1(JDBC)API,9C Java oT`4D&CLrIhz6k=0a

9/i/oT1(SQL)4CJ JDBC }]b&\"KP SQL od"lwa{T0+|D+%X=}]bP#

JDBC API 9IC4ZV<=l973Pk`v}]4;%wC#

JDBC API yyZD SQL990|noTSZ1(CLI)G ODBC Dy!#JDBC a)KT;RWZ9CDS

Java `LoT= SQL j<P(eDisEnD3d#

*9C JDBC }/Lr,ki4BPwn:

JDBC kE

zITq-PX`4 JDBC LrT0Z iSeries ~qwOKPCLrDLL#

,S

;v&CLrIT,15P`v,S#Z JDBC P,I9C Connection Ts4m>k}]4D,S#C

Zfr}]b&m SQL odD Statement TsG(} Connection Ts4(D#

DatabaseMetaData
&CLr~qwM$_9C DatabaseMetaData SZ47(gNkx(}]4;%wC#&CLr9I9

C DatabaseMetaData =(4q!XZX(}]4DE"#

l#

Java oT9Cl#4*|DLra)ms&m\&#l#GZKPLr1"zDB~,KB~arO8n

D}#wr#

Bq

BqG_-$w%*#BqC4Z"PCJZda)}]j{T"}7D&CLroeT0}]D;B

TS<#yPk JDBC `{D}/Lr<Xk'VBq#

od`M

Statement SZ0d PreparedStatement M CallableStatement S`C4fr}]b&m SQL |n#SQL o

d<BzI ResultSet Ts#

ResultSet
ResultSet SZa)T(}KPi/zIDa{DCJ#IT+ ResultSet D}]ksI;vxPX(}?

vPT0X(}?vPDm#1!ivB,mDPG43rlwD#Z;PP,IT4NNNrCJP

5#
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JDBC TsOC

IZ JDBC P9CDm`TsD4(I><\_:,g Connection"Statement M ResultSet Ts,rK

9C JDBC TsOCITTxa_T\#hzTsOC,zITXB9Cb)Ts,x;GZ?Nh*|

G1<xP4(#

z&m|B

z&m|B'VJmT}]bywDm`|Bw*C'Lrk}]b.dD%;Bq+M#1Xk,1

4Pm`|B1,z&m|BITTxDxT\#

_6}]`M

Z iSeries }]bP,a)KtIVF* SQL3 }]`MDB}]`M#SQL3 }]`Ma)K+sDi

nT#|GJOZf"rP/D Java Ts"0I)9jGoT1(XML)D5T0`=e}],ghz"

z7<,"M1U,Mg0t-#SQL3 }]`M|(BPwn:

v %5`M

v sMTs,g0~xFsTs1"0V{sTs1M0+VZV{sTs1

v Datalink

RowSet
RowSet f6hFI|sG;vr\x;G5JD5V#RowSet SZ(eK;iyP RowSet <5PD

KD&\#

V<=Bq

0Java Bq API1(JTA)'V4SDBq#|9'V+Bqk Connection TsV*#JTA k JDBC d

O$wT+Bqk Connection TsV*,"Jm%;,S"PX&m`vBq#4}4,2Jm`v,

S&m%;Bq#

T\a>

hzb)T\a>,ITC JDBC &CLrqCnQT\#

PX JDBC D|`E",ND Sun Microsystems D JDBC D5#

PX0iSeries >z JDBC1}/LrD|`E",N{ IBM Developer Kit for Java JDBC Web 3f #

JDBC kE

Developer Kit for Java =x;6D0Java(TM) }]b,S1(JDBC)}/LrF* Developer Kit for Java

JDBC }/Lr#K}/Lr;c2F*>z JDBC }/Lr#

*!qJOzDh*D JDBC }/Lr,k<GBP(i:

v 1SZ}]b$tyZD~qwOKPDLr&9C>z JDBC }/LrTa_T\#b|(s`} servlet

M JavaServer Page(JSP)bv=8,T0`4*T>X==Z iSeries ~qwOKPD&CLr#

v Xk,SA6L iSeries ~qwDLr&9C Toolbox JDBC }/Lr#Toolbox G!3D JDBC 5V,|

Gw* Toolbox for Java D;?Va)D#w*?bD Java,*M'zhC Toolbox JDBC }/LrG;

~\]WDBi,"R,|;*s\Y?D~qwhC#

v Z iSeries ~qwOKP"h*,SA6LG iSeries }]bDLr&9C>z JDBC }/Lr"hCkC

6L~qwD0V<=X5}]be5a91(DRDA),S#
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**<9C JDBC,N{BPwn:

JDBC }/LrD`M

Kwb(e JDBC }/Lr`M#(e}/Lr`MD?DGTC4,S}]bD<uxPV`#

hs

Kwb8>*KCJBPwnxh*zcDhs:

v KD JDBC

v JDBC 2.0 I!|

v Java Bq API(JTA)

JDBC LL

bGz/E`4 JDBC Lr"ZxP>z JDBC }/LrD iSeries ~qwOKP|yhuvDX*Z

;=#

JDBC }/LrD`M: >wb(e0Java(TM) }]b,S1(JDBC)}/Lr`M#}/Lr`MC

4TC4,S}]bD<uxPV`#JDBC }/Lr)&L9Cb)`M4hv|GDz7DYw==#TZ

;)&CLrxT,;) JDBC }/Lr`MHmb;)|*JO#

`M 1: 0`M 11}/LrG0ES1}/Lr#|G9Cm;V<ug0*E}]b,S1(ODBC)4

k}]b(E#IZm`0X5}]b\m531(RDBMS)=(<P ODBC }/LrIC,yTbG;v

Ec#9C0Java >zSZ1(JNI)4S JDBC }/LrwC ODBC /}#

ZIT+ JDBC k0`M 11}/LrdO9C.0,h*20MdCES}/Lr#TZz7&CLrxT,

bI\G;vOXD1c#IZ applet ;\0k>zzk,yT0`M 11}/Lr;\Z applet P9C#

`M 2: 0`M 21}/Lr9C>z API 4k}]b53(E#9C Java >z=(4wC4P}]bY

wD API /}#0`M 21}/Lr(#H0`M 11}/Lrl#

0`M 21}/Lr*s20MdC>z~xFzkE\$w#0`M 21}/Lr29C JNI#IZ applet

;\0k>zzk,yT;\Z applet P9C0`M 21}/Lr#0`M 21JDBC }/LrI\*s20

;)0}]b\m531(DBMS)*xm~#

Developer Kit for Java JDBC }/LrG0`M 21JDBC }/Lr#

`M 3: b)}/Lr9C*x-iMPd~4k~qw(E#;s,~qw+-i*;IX(Z DBMS D

DBMS /}wC#

IZ0`M 31JDBC }/LrZM'z;h*NN>z~xFzk,yT|GGninD JDBC bv=8#

0`M 31}/Lr;h*NNM'z20#

`M 4: 0`M 41}/Lr9C Java 45V DBMS )&L*x-i#IZ-i(#_P({,yT DBMS

)&L(#G(;a)0`M 41JDBC }/LrD+>#

0`M 41}/Lr+<G Java }/Lr#bm>;PM'z20rdC#;x,g{Bc-i;P\CX&

mng2+TMxg,ST.`DJb,r0`M 41}/LrI\;JOZ;)&CLr#

Toolbox JDBC }/LrG0`M 41JDBC }/Lr,bm> API G? Java *x-i}/Lr#
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JDBC hs: Z`4M?p JDBC &CLr.0,h*20BPwn:

v KD JDBC

v JDBC 2.0 I!|

v Java Bq API

KD JDBC: TZT>X}]bDKD0Java(TM) }]b,S1(JDBC)CJ,;PNNhs#yP'V<

GZCD"$HQ20C"RQdC#

"b:

v }%,h*mS JDK 1.2 M|_f>D{E4S#TZ V4R5 PTF SF65439 M V5R1 PTF SI00959,Q}

%Knhs#

v }%,zXk7#0X5}]b?<1PAYP;vnE\,SA53((#G *LOCAL,m>,SA>X

}]b)#Qb}Knhs#g{;P>X}]bDn,rCJ>X531+9C53D{F44(Cn#

TZ*9C>z JDBC }/Lr4,SDNN6L53,TXkdC0X5}]b?<1n#

JDBC 2.0 I!|: g{h*9C JDBC 2.0 I!|D`,rXkZ`76P|( jdbc2_0-stdext.jar D~#

bv0Java 9uD51(JAR)D~|,+&CLr`4*9C JDBC 2.0 I!|yhDyPj<SZ#*+

bv JAR D~mSA)9`76,k4(S UserData )9?<=bv JAR D~D;CD{E4S#z;h

*+KYw4P;N;ZKP1,JDBC 2.0 I!| JAR D~<UI)&CLr9C#9CTB|n4+I!

|mSA)9`76:

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jdbc2_0-stdext.jar’)
NEWLNK(’/QIBM/UserData/Java400/ext/jdbc2_0-stdext.jar’)

"b:KnhsvCZ JDK 1.2 M 1.3#IZ JDK 1.4 GZ;vxP JDBC 3.0 'VD"Pf,yTyP JDBC

(4KD JDBC MI!|)<QF=y> JDK KP1 JAR D~P,Lr\G\;R=bv JAR D~#

Java Bq API: g{h*Z&CLrP9C0Java Bq API1(JTA),rXkZ`76P|(

jta-spec1_0_1.jar D~#bv JAR D~|,+&CLr`4*9C JTA yhDyPj<SZ#*+bv JAR

D~mSA)9`76,k4(S UserData )9?<=bv JAR D~D;CD{E4S#bG;NTDYw,

;)jI,JTA JAR D~ZKP1M<UI)&CLr9C#9CTB|n4+ JTA mSA)9`76:

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jta-spec1_0_1.jar’)
NEWLNK(’/QIBM/UserData/Java400/ext/jta-spec1_0_1.jar’)

JDBC `{T: >z JDBC }/LrkyP`X JDBC f6`{#JDBC }/LrD`{6p";@5Z

OS/400 "Pf,xG@5Zy9CD JDK "Pf#wV JDK D>z JDBC }/Lr`{6pP>gB:

JDK "P

f

JDBC }/LrD`{6p

JDK 1.1 K JDK k JDBC 1.0 `{#

JDK 1.2 K JDK k JDBC 2.0 `{"'V JDBC 2.1 I!|#

JDK 1.3 K JDK k JDBC 2.0 `{"'V JDBC 2.1 I!|(TZ JDK 1.3,;Pk JDBC `XD|D)#

JDK 1.4 K JDK k JDBC 3.0 `{,+;YfZ JDBC I!|(T|D'VVZGKD JDK D;?V)#

JDBC LL: BfGPXgN`40Java(TM) }]b,S1(JDBC)Lr"ZxP>z JDBC }/L

rD iSeries ~qwOKPCLrDLL#>LLhF*rz9>*CLrKP JDBC yXhDy>=h#

>}Lr4(;vm"+;)}]2kCm#Lr&mi/TS}]bPq!C}]"+dT>ZA;O#
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KP>}Lr: *KP>}Lr,k4PBP=h:

1. +Lr4F=$w>#

a. 4F>}Lr"+d3y=$w>OD3vD~P#

b. +CD~#f*kya)D+C`,{"_P .java )9{#Z>8}P,XkZ>X$w>O+D~

|{* BasicJDBC.java#

2. +D~S$w>+MA iSeries ~qw#S|na>,dkBP|n:

ftp <iSeries server name>
<Enter your user ID>
<Enter your password>
cd /home/cujo
put BasicJDBC.java
quit

*9b)|n\;pwC,XkPCZfED~D?<#Z>}P,/home/cujo MGC;C,+I9Czy

*DNN;C#

"b:y]zD~qwDhC==D;,,0fa=D FTP |n2PI\;,,+|G&CG`FD#;

*+D~+M=/ID~53P,gN+D~+MA iSeries ~qw";*t#ng VisualAge for Java .

`D$_IT+K}Lj+T//#

3. 7#+`76hC*fED~D?<,TcKP Java |n1|G\;R=CD~#S CL |nP,I9C

WRKENVVAR 4i4*zDC'E*D~hCKD)73d?#

v g{z4={* CLASSPATH D73d?,rXk7#CZfE .java D~D;C;ZC73d?PP

>D?<V{.P,g{P48(C;C,rXkmS|#

v g{;P CLASSPATH 73d?,rXkmS;v#Xk9CTB|n4jIKYw:

ADDENVVAR ENVVAR(CLASSPATH) VALUE(’/home/cujo:/QIBM/ProdData/Java400/jdk13/lib/tools.jar’)

"b:*S CL |n`k Java zk,Xk|( tools.jar D~#bv JAR D~|, javac |n#

4. + Java D~`kI`D~#

S CL |nPdkTB|n:

java class(com.sun.tools.javac.Main) prop(BasicJDBC)
java BasicJDBC

9ITS QSH P`k Java D~:

cd /home/cujo
javac BasicJDBC.java

QSH T/7#IR= tools.jar D~#rK,;X+dmSA`76#10?<2;Z`76P#(}"v

|D?<(cd)|n,9IR= BasicJDBC.java D~#

"b:9IZ$w>O`kD~"9C FTP 4+`D~T~xF=="MA iSeries ~qw#bMG Java

\;ZNN=(OKPD;v>}#(}S CL |nPrS QSH P9CTB|n4KPLr:

java BasicJDBC

dvgBy>:

----------------------
| 1 | Frank Johnson |
| |
| 2 | Neil Schwartz |
| |
| 3 | Ben Rodman |
| |
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| 4 | Dan Gloore |
----------------------
There were 4 rows returned.
Output is complete.
Java program completed.

N<: PX Java M JDBC D|`E",kN<BPJ4:

v >z JDBC }/Lrb? Web >c

v Toolbox JDBC }/Lrb? Web >c

v Sun D JDBC 3f

v iSeries M iSeries C'D Java/JDBC [3

v IBM JDBC gSJ~X7

>}:JDBC: bGPXgN9C BasicJDBC LrD>}#

>}:BasicJDBC

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// BasicJDBC example. This program uses the native JDBC driver for the
// Developer Kit for Java to build a simple table and process a query
// that displays the data in that table.
//
// Command syntax:
// BasicJDBC
//
//////////////////////////////////////////////////////////////////////////////////
//
// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////

// Include any Java classes that are to be used. In this application,
// many classes from the java.sql package are used and the
// java.util.Properties class is also used as part of obtaining
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// a connection to the database.
import java.sql.*;
import java.util.Properties;

// Create a public class to encapsulate the program.
public class BasicJDBC {

// The connection is a private variable of the object.
private Connection connection = null;

// Any class that is to be an ’entry point’ for running
// a program must have a main method. The main method
// is where processing begins when the program is called.
public static void main(java.lang.String[] args) {

// Create an object of type BasicJDBC. This
// is fundamental to object-oriented programming. Once
// an object is created, call various methods on
// that object to accomplish work.
// In this case, calling the constructor for the object
// creates a database connection that the other
// methods use to do work against the database.
BasicJDBC test = new BasicJDBC();

// Call the rebuildTable method. This method ensures that
// the table used in this program exists and looks the
// way it should. The return value is a boolean for
// whether or not rebuilding the table completed
// successfully. If it did no, display a message
// and exit the program.
if (!test.rebuildTable()) {

System.out.println("Failure occurred while setting up " +
" for running the test.");

System.out.println("Test will not continue.");
System.exit(0);

}

// The run query method is called next. This method
// processes an SQL select statement against the table that
// was created in the rebuildTable method. The output of
// that query is output to standard out for you to view.
test.runQuery();

// Finally, the cleanup method is called. This method
// ensures that the database connection that the object has
// been hanging on to is closed.
test.cleanup();

}

/**
This is the constructor for the basic JDBC test. It creates a database
connection that is stored in an instance variable to be used in later
method calls.
**/
public BasicJDBC() {

// One way to create a database connection is to pass a URL
// and a java Properties object to the DriverManager. The following
// code constructs a Properties object that has your user ID and
// password. These pieces of information are used for connecting
// to the database.
Properties properties = new Properties ();
properties.put("user", "cujo");
properties.put("user", "newtiger");

// Use a try/catch block to catch all exceptions that can come out of the
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// following code.
try {

// The DriverManager must be aware that there is a JDBC driver available
// to handle a user connection request. The following line causes the
// native JDBC driver to be loaded and registered with the DriverManager.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

// Create the database Connection object that this program uses in all
// the other method calls that are made. The following code specifies
// that a connection is to be established to the local database and that
// that connection should conform to the properties that were set up
// previously (that is, it should use the user ID and password specified).
connection = DriverManager.getConnection("jdbc:db2:*local", properties);

} catch (Exception e) {
// If any of the lines in the try/catch block fail, control transfers to
// the following line of code. A robust application tries to handle the
// problem or provide more details to you. In this program, the error
// message from the exception is displayed and the application allows
// the program to return.
System.out.println("Caught exception: " + e.getMessage());

}
}

/**
Ensures that the qgpl.basicjdbc table looks you want it to at the start of
the test.

@returns boolean Returns true if the table was rebuild successfully;
returns false if any failure occurred.

**/
public boolean rebuildTable() {

// Wrap all the functionality in a try/catch block so an attempt is
// made to handle any errors that may happen within this method.
try {

// Statement objects are used to process SQL statements against the
// database. The Connection object is used to create a Statement
// object.
Statement s = connection.createStatement();

try {
// Build the test table from scratch. Process an update statement
// that attempts to delete the table if it currently exists.
s.executeUpdate("drop table qgpl.basicjdbc");

} catch (SQLException e) {
// Do not perform anything if an exception occurred. Assume
// that the problem is that the table that was dropped does not
// exist and that it can be created next.

}

// Use the statement object to create our table.
s.executeUpdate("create table qgpl.basicjdbc(id int, name char(15))");

// Use the statement object to populate our table with some data.
s.executeUpdate("insert into qgpl.basicjdbc values(1, ’Frank Johnson’)");
s.executeUpdate("insert into qgpl.basicjdbc values(2, ’Neil Schwartz’)");
s.executeUpdate("insert into qgpl.basicjdbc values(3, ’Ben Rodman’)");
s.executeUpdate("insert into qgpl.basicjdbc values(4, ’Dan Gloore’)");

// Close the SQL statement to tell the database that it is no longer
// needed.
s.close();

// If the entire method processed successfully, return true. At this point,
// the table has been created or refreshed correctly.
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return true;

} catch (SQLException sqle) {
// If any of our SQL statements failed (other than the drop of the table
// that was handled in the inner try/catch block), the error message is
// displayed and false is returned to the caller, indicating that the table
// may not be complete.
System.out.println("Error in rebuildTable: " + sqle.getMessage());
return false;

}
}

/**
Runs a query against the demonstration table and the results are displayed to
standard out.
**/
public void runQuery() {

// Wrap all the functionality in a try/catch block so an attempts is
// made to handle any errors that might happen within this
// method.
try {

// Create a Statement object.
Statement s = connection.createStatement();

// Use the statement object to run an SQL query. Queries return
// ResultSet objects that are used to look at the data the query
// provides.
ResultSet rs = s.executeQuery("select * from qgpl.basicjdbc");

// Display the top of our ’table’ and initialize the counter for the
// number of rows returned.
System.out.println("--------------------");
int i = 0;

// The ResultSet next method is used to process the rows of a
// ResultSet. The next method must be called once before the
// first data is available for viewing. As long as next returns
// true, there is another row of data that can be used.
while (rs.next()) {

// Obtain both columns in the table for each row and write a row to
// our on-screen table with the data. Then, increment the count
// of rows that have been processed.
System.out.println("| " + rs.getInt(1) + " | " + rs.getString(2) + "|");
i++;

}

// Place a border at the bottom on the table and display the number of rows
// as output.
System.out.println("--------------------");
System.out.println("There were " + i + " rows returned.");
System.out.println("Output is complete.");

} catch (SQLException e) {
// Display more information about any SQL exceptions that are
// generated as output.
System.out.println("SQLException exception: ");
System.out.println("Message:....." + e.getMessage());
System.out.println("SQLState:...." + e.getSQLState());
System.out.println("Vendor Code:." + e.getErrorCode());
e.printStackTrace();

}
}
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/**
The following method ensures that any JDBC resources that are still
allocated are freed.
**/
public void cleanup() {

try {
if (connection != null)

connection.close();
} catch (Exception e) {

System.out.println("Caught exception: ");
e.printStackTrace();

}
}

}

+ JNDI CZ>}: DataSource k0Java(TM) |{M?<SZ1(JNDI)/V$w#JNDI G?<~q

D Java isc,Ms0Java }]b,S1(JDBC)G}]bDisc;y#JNDI n-#k0a?6?<C

J-i1(LDAP)dO9C,+|2ITk0CORBA Ts~q1(COS)"0Java 6L=(wC1(RMI)

"amrBcD~53dO9C#b)w=wyD9CG(}wV?<~qa)LrjID(?<~qa)L

r++2 JNDI ks*;IX(?<~qks)#

DataSource y>G9C JNDI D~53~qa)LrhFD#g{zk*KPya)D>},rXkPMwD

JNDI ~qa)Lr#

kq-Bfb)8<4*D~53~qa)LrhC73:

1. S Sun Microsystems D JNDI>c BXD~53 JNDI 'V#

2. %wLxTBX JNDI 1.2.1#+T>mI$-i#

3. %wS\,;s%w FS OBDTT> JNDI OBD'VDBX!n#

4. BX fscontext.zip "S$w>+CD~b9u(unzip)#

5. 9C FTP 4+ fscontext.jar M providerutil.jar +MA53"+|GEZ /QIBM/UserData/Java400/ext P#

bG)9?<,ZKP&CLr1,\;T/R=zEZboD JAR D~(4^h+|G|(Z`76

P)#

ZPKT JNDI D~qa)LrD'V.s,Xk*&CLrhCOBDE"#bIT(}+XhDE"CZ

SystemDefault.properties D~P4jI#Z53O,ITZtIv;CP8(1!tT,+nCD=(GZw?

<(4 /home/)P4({* SystemDefault.properties DD>D~#

*4(D~,k9CBPwPr+|GmSAVPD~#

# Needed env settings for JNDI.
java.naming.factory.initial=com.sun.jndi.fscontext.RefFSContextFactory
java.naming.provider.url=file:/DataSources/jdbc

b)P8(D~53~qa)Lr&m JNDI ks,"R /DataSources/jdbc G9C JNDI DNqDy#IT|

DK;C,+y8(D?<XkfZ#y8(D;CMGs(M?p>} DataSource D;C#

,S

Connection Tsm>k0Java(TM) }]b,S1(JDBC)PD}]4D,S#CZfr}]b&m SQL o

dD Statement TsG(} Connection Ts4(D#;v&CLrIT,15P`v,S#b) Connection T

sIT+<,SA,;v}]b,2IT,SA;,D}]b#
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Z JDBC Pq!,SIT(}=V=(jI:

v (} DriverManager `#

v (}9C DataSource#

IZ9C DataSource 4q!,S\;v?&CLrDIF2TMI,$T,yTbGW!=(#|9Jm&C

Lr8wX9C,SModOCT0V<=Bq#

PXq!,SDj8E",N{BPwZ:

DriverManager
DriverManager G;v2,`,|\mI)&CLr9CD JDBC }/Lr/O#

Connection tT

bvmP>KP'D JDBC }/Lr,StT"|GD5T0|GDhv#

+ DataSource k UDBDataSource dO9C

(}+ DataSource hC*_PX(DtT,;s9C0Java |{M?<SZ1(JNDI)+ds(=;)

?<~qP,IT+dk UDBDataSource `;p?p#

DataSource tT

bvmP>KP'D DataSource tT"|GD5T0|GDhv#

d| DataSource 5V

>z JDBC }/Lr=xa)K DataSource SZDd|5V#ZIC UDBDataSource 0d`X&\.

0,b)5V;GCwE:#

Zq!,S.s,I9C|4jIBP JDBC Nq:

v 4(wV`MD Statement Ts,Tck}]b;%wC#

v XFfr}]bDBq#

v lwXZ}]bD*}]#

DriverManager: DriverManager G Java(TM) Developer Kit(JDK)a)D2,`#bv`:p\mI)

&CLr9CD0Java }]b,S1(JDBC)}/Lr/O#g{PX*D0,&CLrI"PX9C`v

JDBC }/Lr#&CLr(}9C03;J4(;w1(URL)48( JDBC }/Lr#(}+X( JDBC

}/LrD URL +Mx DriverManager,&CLr(* DriverManager &C+24`MD JDBC ,S5Xx

&CLr#

ZIT4PKYw.0,XkC DriverManager *@PD) JDBC }/LrICT9dIT;v,S#(}w

C Class.forName =(,DriverManager y]+MxC=(D`V{.{F4+;v`0k=}ZKPD Java

ibz(JVM)P#BfG9C class.forName =(40k>z JDBC }/LrD>}:

>}:0k>z JDBC }/Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

// Load the native JDBC driver into the DriverManager to make it
// available for getConnection requests.

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
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JDBC }/LrhFIZ|GD}/Lr5V`0k1T/f* DriverManager XZ|GT:DE"#Z&m

H0a=DzkP.s,>z JDBC }/LrcI)k.dO$wD DriverManager 9C#TBzkP9C>

z JDBC URL 4ks Connection Ts:

>}:ks Connection Ts

"b:kDAzk>};#$ywTKbX*D(IE"#

// Get a connection that uses the native JDBC driver.

Connection c = DriverManager.getConnection("jdbc:db2:*local");

JDBC URL Dnr%N=GI0EVtD}v5DPm#PmPDZ;v5m>-i,TZ JDBC URL,|

\G jdbc#Z~v5GS-i,9C db2 48(>z JDBC }/Lr#Z}v5G53{,CZ("kX(

53D,S#I9C=vXb54,SA>X}]b#|GG *LOCAL M localhost(b=v5<;xVs!

4)#9Ia)X(D53{,gBy>:

Connection c =
DriverManager.getConnection("jdbc:db2:rchasmop");

b+4(k rchasmop 53D,S#g{z}Z"T,SD53G6L53(}g,(}0V<=X5}]be

5a91),rXk9CX5}]b?<PD53{#

"b:Z;P8(1,9+9C10C4"aDC'j6M\k4("k}]bD,S#

tT: DriverManager.getConnection =(SUH08>D%;V{. URL,|;G DriverManager ODdP

;vCZq! Connection TsD=(#DriverManager.getConnection =(9P;vf>,Cf>SUC'j6

M\k#TBGKf>D;v>}:

>}:SUC'j6M\kD DriverManager.getConnection =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// Get a connection that uses the native JDBC driver.

Connection c = DriverManager.getConnection("jdbc:db2:*local", "cujo", "newtiger");

KzkP"Tw*C' cujo "9C\k newtiger 4,SA>X}]b,x;<G-}ZKP&CLr#

DriverManager.getConnection =(9P;vf>,Cf>SU java.util.Properties TsTJmxPx;=D(F#

BfG;v>}:

>}:SU java.util.Properties TsD DriverManager.getConnection =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// Get a connection that uses the native JDBC driver.

Properties prop = new java.util.Properties();
prop.put("user", "cujo");
prop.put("password","newtiger");
Connection c = DriverManager.getConnection("jdbc:db2:*local", prop);

KzkZ&\OH[Z0fa=D+C'j6M\kw*N}+MDf>#

kN< Connection tTTq!>z JDBC }/LrD,StTDj{Pm#

58 iSeries: IBM Developer Kit for Java



URL tT: m;V8(tTD=(G+tTEZ URL Ts>mODPmP#PmPD?vtT<IVEV

t,CPmXk_PtT{ = tT5q=#gTB>}y>,bvvG;Vl]==,";aTx|D4P&

mD==:

>}:8( URL tT

"b:kDAzk>};#$ywTKbX*D(IE"#

// Get a connection that uses the native JDBC driver.

Connection c = DriverManager.getConnection("jdbc:db2:*local;user=cujo;password=newtiger");

KzkZ&\OYNkOfa=D>}H[#

g{,1ZtTTsPM URL TsO8(K3vtT5,r URL f>EHZtTTsPDf>#BfG;

v>}:

>}:URL tT

"b:kDAzk>};#$ywTKbX*D(IE"#

// Get a connection that uses the native JDBC driver.
Properties prop = new java.util.Properties();
prop.put("user", "someone");
prop.put("password","something");
Connection c = DriverManager.getConnection("jdbc:db2:*local;user=cujo;password=newtiger",
prop);

K>}+9C URL V{.PDC'j6M\k,x;G9C Properties TsPDf>#b<BZ&\Ok0

fa=DzkH[#

PX|`E",N{BP>}:

v "PX9C>z JDBC M Toolbox JDBC

v Access tT

v ^'DC'j6M\k

>}:"PX9C>z JDBC M Toolbox JDBC: bGPXgNZLrP9C>z JDBC ,SM

Toolbox JDBC ,SD>}#

>}:"PX9C>z JDBC M Toolbox JDBC

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// GetConnections example.
//
// This program demonstrates being able to use both JDBC drivers at
// once in a program. Two Connection objects are created in this
// program. One is a native JDBC connection and one is a Toolbox
// JDBC connection.
//
// This technique is convenient because it allows you to use different
// JDBC drivers for different tasks concurrently. For example, the
// Toolbox JDBC driver is ideal for connecting to remote iSeries servers
// and the native JDBC driver is faster for local connections.
// You can use the strengths of each driver concurrently in your
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// application by writing code similar to this example.
//
//////////////////////////////////////////////////////////////////////////////////
//
// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////
import java.sql.*;
import java.util.*;

public class GetConnections {

public static void main(java.lang.String[] args)
{

// Verify input.
if (args.length != 2) {

System.out.println("Usage (CL command line): java GetConnections PARM(<user> <password>)");
System.out.println(" where <user> is a valid iSeries user ID");
System.out.println(" and <password> is the password for that user ID");
System.exit(0);

}

// Register both drivers.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
Class.forName("com.ibm.as400.access.AS400JDBCDriver");

} catch (ClassNotFoundException cnf) {
System.out.println("ERROR: One of the JDBC drivers did not load.");
System.exit(0);

}

try {
// Obtain a connection with each driver.
Connection conn1 = DriverManager.getConnection("jdbc:db2://localhost", args[0], args[1]);
Connection conn2 = DriverManager.getConnection("jdbc:as400://localhost", args[0], args[1]);

// Verify that they are different.
if (conn1 instanceof com.ibm.db2.jdbc.app.DB2Connection)

System.out.println("conn1 is running under the native JDBC driver.");
else

System.out.println("There is something wrong with conn1.");

if (conn2 instanceof com.ibm.as400.access.AS400JDBCConnection)
System.out.println("conn2 is running under the Toolbox JDBC driver.");

else
System.out.println("There is something wrong with conn2.");
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conn1.close();
conn2.close();

} catch (SQLException e) {
System.out.println("ERROR: " + e.getMessage());

}
}

}

>}:Access tT: bGPXgN9C Access tTD>}#

>}:Access tT

"b:kDAzk>};#$ywTKbX*D(IE"#

// Note: This program assumes directory cujosql exists.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class AccessPropertyTest {
public String url = "jdbc:db2:*local";
public Connection connection = null;

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

AccessPropertyTest test = new AccessPropertyTest();

test.setup();

test.run();
test.cleanup();

}

/**
Set up the DataSource used in the testing.
**/

public void setup()
throws Exception
{

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

connection = DriverManager.getConnection(url);
Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.TEMP");
} catch (SQLException e) { // Ignore it - it doesn’t exist
}

try {
String sql = "CREATE PROCEDURE CUJOSQL.TEMP "

+ " LANGUAGE SQL SPECIFIC CUJOSQL.TEMP "
+ " MYPROC: BEGIN"
+ " RETURN 11;"
+ " END MYPROC";

s.executeUpdate(sql);
} catch (SQLException e) {

// Ignore it - it exists.
}
s.executeUpdate("create table cujosql.temp (col1 char(10))");
s.executeUpdate("insert into cujosql.temp values (’compare’)");
s.close();

}

Z 1 B IBM Developer Kit for Java 61



public void resetConnection(String property)
throws SQLException
{

if (connection != null)
connection.close();

connection = DriverManager.getConnection(url + ";access=" + property);
}

public boolean canQuery() {
Statement s = null;
try {

s = connection.createStatement();
ResultSet rs = s.executeQuery("SELECT * FROM cujosql.temp");
if (rs == null)

return false;

rs.next();

if (rs.getString(1).equals("compare "))
return true;

return false;

} catch (SQLException e) {
// System.out.println("Exception: SQLState(" + e.getSQLState() + ") " +

e + " (" + e.getErrorCode() + ")");
return false;

} finally {
if (s != null) {

try {
s.close();

} catch (Exception e) {
// Ignore it.

}
}

}
}

public boolean canUpdate() {
Statement s = null;
try {

s = connection.createStatement();
int count = s.executeUpdate("INSERT INTO CUJOSQL.TEMP VALUES(’x’)");
if (count != 1)

return false;

return true;

} catch (SQLException e) {
//System.out.println("Exception: SQLState(" + e.getSQLState() + ") " +

e + " (" + e.getErrorCode() + ")");
return false;

} finally {
if (s != null) {

try {
s.close();

} catch (Exception e) {
// Ignore it.

}
}

}
}
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public boolean canCall() {
CallableStatement s = null;
try {

s = connection.prepareCall("? = CALL CUJOSQL.TEMP()");
s.registerOutParameter(1, Types.INTEGER);
s.execute();
if (s.getInt(1) != 11)

return false;

return true;

} catch (SQLException e) {
//System.out.println("Exception: SQLState(" + e.getSQLState() + ") " +

e + " (" + e.getErrorCode() + ")");
return false;

} finally {
if (s != null) {

try {
s.close();

} catch (Exception e) {
// Ignore it.

}
}

}
}

public void run()
throws SQLException
{

System.out.println("Set the connection access property to read only");
resetConnection("read only");

System.out.println("Can run queries -->" + canQuery());
System.out.println("Can run updates -->" + canUpdate());
System.out.println("Can run sp calls -->" + canCall());

System.out.println("Set the connection access property to read call");
resetConnection("read call");

System.out.println("Can run queries -->" + canQuery());
System.out.println("Can run updates -->" + canUpdate());
System.out.println("Can run sp calls -->" + canCall());

System.out.println("Set the connection access property to all");
resetConnection("all");

System.out.println("Can run queries -->" + canQuery());
System.out.println("Can run updates -->" + canUpdate());
System.out.println("Can run sp calls -->" + canCall());

}

public void cleanup() {
try {

connection.close();
} catch (Exception e) {

// Ignore it.
}

}
}
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>}:^'DC'j6M\k: bGPXgNT SQL |{==9C Connection tTD>}#

>}:^'DC'j6M\k

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// InvalidConnect example.
//
// This program uses the Connection property in SQL naming mode.
//
//////////////////////////////////////////////////////////////////////////////////
//
// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////
import java.sql.*;
import java.util.*;

public class InvalidConnect {

public static void main(java.lang.String[] args)
{

// Register the driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (ClassNotFoundException cnf) {

System.out.println("ERROR: JDBC driver did not load.");
System.exit(0);

}

// Attempt to obtain a connection without specifying any user or
// password. The attempt works and the connection uses the
// same user profile under which the job is running.
try {

Connection c1 = DriverManager.getConnection("jdbc:db2:*local");
c1.close();

} catch (SQLException e) {
System.out.println("This test should not get into this exception path.");
e.printStackTrace();
System.exit(1);

}

try {
Connection c2 = DriverManager.getConnection("jdbc:db2:*local", "notvalid", "notvalid");
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} catch (SQLException e) {
System.out.println("This is an expected error.");
System.out.println("Message is " + e.getMessage());
System.out.println("SQLSTATE is " + e.getSQLState());

}

}
}

Connection tT: bvm|,P'D JDBC }/Lr,StT"|GD5T0|GDhv:

tT 5 ,e

″access″ ″all″,″read call″,″read only″ bv5IC4^FITTX(,S4P

DYwD`M#1!5* ″all″,"Ry

>Om>C,ST JDBC API _Pj+

DCJ(#″read call″ 5;Jm,S4

Pi/MwCf"}L#(} SQL o

d4|B}]bD"T+#9#″read

only″ 5IC4+,S^F*;\4Pi

/#f"}LwCM|Bod+#9#

″batch style″ ″2.0″,″2.1″ JDBC 2.1 f6(eKm;v=(4XF

Tz&m|BPDl#D&m#}/L

rIqSb=v=(PDNN.;#1

!ivG4U JDBC 2.0 f6PD(e

4xP$w#

″block size″ ″0″,″8″,″16″,″32″,″64″,″128″,

″256″,″512″

bGTa{/?Na!DP}#TZa

{/DdMvr0&m,+q!_PK

s!Di#ZG,1&CLr&m?;

P1,";aCJ}]b#v1=oi

D)21,}]bEaksm;v}]

i#

v1+ ″blocking enabled″ tThC*

true 1E9CK5#

+is!tThC* ″0″ D'{k+

″blocking enabled″ tThC* ″false″ D

'{`,#

1!ivG9Cis!* ″32″ DV

i#?0,bG;v`1NbDv(,

+4I\a|D1!5#

?0,TIv/a{/;9CVi#

″blocking enabled″ ″true″,″false″ bv5C47(,SGq&CTa{/

Plw9CVi#ViITTxDx&

ma{/DT\#

1!ivB,KtThC* true#
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tT 5 ,e

″cursor hold″ ″true″,″false″ bv58(Za;Bq1Gq&#Va

{/&Zr*4,#true 5m>&CL

rZwC commit s\;CJdr*D

a{/#false 5m> commit +XUC

,S.Br*DNNNj#

1!ivB,KtThC* true#

bv5tTCw*,S4(DyPa{

/D1!5#hz JDBC 3.0 PmSD

NjI#VT'V,g{&CLrTs

8(m;I#VT,r+f;bv1!

5#

″data truncation″ ″true″,″false″ bv58(V{}]DXOG&C<B

zI/fMl#(true)9G&Cvv

G22XXO}](false)#g{1!

5G true,r&K0V{VND}]X

O#

″date format″ ″julian″,″mdy″,″dmy″,″ymd″,″usa″,

″iso″,″eur″,″jis″

KtTJmz|DUZDq=/==#

″date separator″ ″/″, ″-″, ″.″,″,″,″b″ KtTJmz|DUZVt{#b;P

Zk;) dateFormat 5iO9C1EP

'(S53frx()#

″decimal separator″ ″.″, ″,″ KtTJmz|D!}Vt{#
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tT 5 ,e

″do escape processing″ ″true″,″false″ KtThC;vj>,T8>Z,S.

BDodGqXk4P*e&m#9C

*e&mG;V`k SQL odD=

(,hzbV=(,SQL odTyP=

(<_P;cTM`FT,+}]bS

EA!*eSd"+dfz*C'D}

753X(f>#

}KXk*Z53O4P;)nbD$

w.b,w=f<;m#g{z*@z

;9CQ|,P' iSeries SQL o(D

SQL od,r(i+K5hC* ″false″

Ta_T\#

IZXkk JDBC f6`{(4,*e

&mZ1!ivB&Zn/4,),y

TKtTD1!5G true#

mSbv5D-rG JDBC f6fZ;

v1c#;\Z Statement `PXU*

e&m#g{&mDGr%Dod,r

byvD'{;m#z4(od"XU

*e&m"*<&mod#;x,TZ

<8odMIwCod,K=8;pw

C#zZ9l<8odrIwCod1

a) SQL od,.s;xP|D#r

KodG$H<8D,.s|D*e&

mG;PbeD#PKK,StTMP

K\*nb*zD=(#

″errors″ ″basic″,″full″ KtTJmZ SQLException Ts{"

P5Xj+D53(z6msD>#1

!5G basic,4;5Xj<{"D>#
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tT 5 ,e

″libraries″ UqVtDbPm#(bPm2ITI

0Er:EVt#)

KtTJm+bPmE=~qww5D

bPmP,rhCX(D1!b#

″naming″ tT0lKtTD$w==#

Z1!ivB(4 ″naming″ hC*

″sql″),JDBC D$w==k ODBC `

F#bPm;0l,SD&m==#y

P4^(Dm<P1!b#1!iv

B,Gvbk,SDC'E*D~,

{#g{8(K libraries tT,rPm

PDZ;vbI*1!b#g{Z,S

U R L O 8 ( K 1 ! b ( g Z

0jdbc:db2:*local/mylibrary1P),r

C1!b+2GKtTPDNN5#

g{+ ″naming″ hC* ″system″,r+

QTKtT8(D?vbmSAC'D

bPm,"QwbPm4T4^(Dm

}CxPbv#

″lob threshold″ NN!Z 500000 D5 KtTf_}/Lr:g{ LOB P!

ZP5s!,r+5J5x;G LOB

PD(;wE=a{/f"wP#Kt

TTPs!Ywx;GT LOB }]s

!>mYw#}g,49 LOB (e*

T?v LOB n`fE 1 MB,+yP

P5<Z 500 KB .B,2T9C(;

w#

"b,s!^FhC*Jma!}]

i,+<U;a<B}]ivs*,}

16 MB nsVds!#TZsMa{

/,T\]W,vK^F,b+<Ba

!'\#zXk!DX&mis!tT

MKtTk}]is!D;%wC#

1!5G 0#4<U+(;wCZ LOB

}]#

″naming″ ″sql″,″system″ KtTJmz9C+3 iSeries |{o(

rj< SQL |{o(#″system″ |{

m>&9C0/1V{4Vt/OMm

5,″sql″ |{m>&9C0.1V{4V

t5#

bv5DhC9aT1!bzz0l#

PXb=fDx;=E",N{ bt

T#

1!ivG9C ″sql″ |{#
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tT 5 ,e

″password″ NNZ] KtTJmT,S8(\k#g{;,

18( ″user″ tT,rKtT;\}7

$w#b)tTJmzw*;GKP

iSeries w5DC'4,SA}]b#

8( ″user″ M ″password″ tTD'{

k + , S = ( k ) {

getConnection(String url, String userId,

String password) dO9C`,#

″prefetch″ ″true″,″false″ KtT8(}/LrG&CZ&m.s

"4a!a{/Dnu}]9G*H}

=ks}]1Ea!}]#g{1!5

* true,r&$a!}]#

TZ9C0>z JDBC1}/LrD&

CLr,b\YaI*Jb#KtTw

*k3) Java f"}LMC'(e/}

xPZ?dO9C,TZb) Java f"

}LMC'(e/},Zzks}].

0,}]b}f;zfzSa{/Pa

!NN}]AXX*#

″reuse objects″ ″true″,″false″ KtT8(ZzXU;)`MDTs.

s}/LrGq&"TXB9C|G#

b+a_T\#1!5G true#

″server trace″ {}DV{.m>( KtTtCT JDBC ~qww5Dz

Y#g{tC~qwzY,r+ZM'

z,SA~qw1t/zY"ZO*,

S1axzY#

+QzY}]U/=~qwODYQz

D~P#(}mS#?"Z set =(O

+MCM},ITr*`v6pD~q

wzY#

"b:KtT(#I'VK19C,b

o;x;=V[|D5#

″time format″ ″hms″,″usa″,″iso″,″eur″,″jis″ KtTJmz|D1dDq=/==#

″time separator″ ″:″, ″.″,″,″,″b″ KtTJmz|D1dVt{#b;P

Zk;) timeFormat 5iO9C1EP

'(S53frx()#

″trace″ ″true″,″false″ KtTJmr*,SzY#|ICwr

%DwT(z#RGP+4v?K&\

Dk(#PXwTD|`E",N{

D2. JDBC }/LrWvl##Ru4

v?#

1!5G ″false″,4;9CzY#
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tT 5 ,e

″transaction isolation″ ″none″,″ read commit ted″,″ read

u n c o m m i t t e d ″ , ″ r e p e a t a b l e

read″,″serializable″

KtTJmzhC,SDBqtk6

p#Z+KtThC*X(6pkZ

C o n n e c t i o n S Z P D

setTransactionIsolation =(O8(3v6

p.d"^np#

IZ JDBC Z1!ivB_PT/a;

==,yTKtTD1!5G ″none″#

″translate binary″ ″true″,″false″ KtTIC4?F JDBC }/Lr+~

xFM varbinary }]5S* char M

varchar }]5#

KtTD1!5G ″false″,4;+~x

F}]S*kV{}]`,#

″use block insert″ ″true″,″false″ KtTJm>z JDBC }/Lrxki

ek==4+}]iek}]b#bG

z&m|BDE/f>#bVE/==

;\Z7#;a%4X(53<xr"

z}]ekJOM1ZXp5}]D&

CLrP9C#

r*KtTD&CLr;&CZ"T4

Pz&m|B1E,SA>X53#I

Z;\(} DRDA 4\mViek,

yTb)&CLr;&9C DRDA 4

("6L,S#

&CLr9Xk7#xP SQL insert o

dM values SdD PreparedStatement |

,yP insert M values N}#values P

mP;Jm#?#bG53DViek

}fD;n*s#

1!5G false#

″user″ NNZ] KtTJmT,S8(C'j6#g{

;,18( ″password″ tT,rKtT

;\}7$w#b)tTJmzw*;

GKP iSeries w5DC'4,SA}]

b#

8( ″user″ M ″password″ tTD'{

k + , S = ( k ) {

getConnection(String url, String userId,

String password) dO9C`,#

>}:4( UDBDataSource "+dk JNDI s(: bGPXgN4( UDBDataSource "+dk JNDI

s(D>}#

>}:4( UDBDataSource "+dk JNDI s(

"b:kDAzk>};#$ywTKbX*D(IE"#
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// Import the required packages. At deployment time,
// the JDBC driver-specific class that implements
// DataSource must be imported.
import java.sql.*;
import javax.naming.*;
import com.ibm.db2.jdbc.app.UDBDataSource;

public class UDBDataSourceBind
{

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

// Create a new UDBDataSource object and give it
// a description.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("A simple UDBDataSource");

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Bind the newly created UDBDataSource object
// to the JNDI directory service, giving it a name
// that can be used to look up this object again
// at a later time.
ctx.rebind("SimpleDS", ds);

}
}

>}:4( UDBDataSourceBind "hC DataSource tT: bGPXgN4( UDBDataSource "

hCC'j6M\kw* DataSource tTD>}#

>}:4( UDBDataSourceBind "hC DataSource tT

"b:kDAzk>};#$ywTKbX*D(IE"#

// Import the required packages. At deployment time,
// the JDBC driver-specific class that implements
// DataSource must be imported.
import java.sql.*;
import javax.naming.*;
import com.ibm.db2.jdbc.app.UDBDataSource;

public class UDBDataSourceBind2
{

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

// Create a new UDBDataSource object and give it
// a description.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("A simple UDBDataSource " +

"with cujo as the default " +
"profile to connect with.");

// Provide a user ID and password to be used for
// connection requests.
ds.setUser("cujo");
ds.setPassword("newtiger");

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();
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// Bind the newly created UDBDataSource object
// to the JNDI directory service, giving it a name
// that can be used to look up this object again
// at a later time.
ctx.rebind("SimpleDS2", ds);

}
}

>}:Zs( UDBDataSource .0q!u<OBD: TB>}Zs( UDBDataSource .0q!u<

OBD#;s,TCOBD9C lookup =(45X DataSource `MDTs4)&CLr9C#

>}:Zs( UDBDataSource .0q!u<OBD

"b:kDAzk>};#$ywTKbX*D(IE"#

// Import the required packages. There is no
// driver-specific code needed in runtime
// applications.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class UDBDataSourceUse
{

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

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know what
// the implementation class is. The logical JNDI name is
// only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. This Connection object is the same type
// of object that is returned if the DriverManager approach
// to establishing connection is used. Thus, so everything from
// this point forward is exactly like any other JDBC
// application.
Connection connection = ds.getConnection();

// The connection can be used to create Statement objects and
// update the database or process queries as follows.
Statement statement = connection.createStatement();
ResultSet rs = statement.executeQuery("select * from qsys2.sysprocs");
while (rs.next()) {

System.out.println(rs.getString(1) + "." + rs.getString(2));
}

// The connection is closed before the application ends.
connection.close();

}
}

>}:4( UDBDataSource "q!C'j6M\k: bGPXgN4( UDBDataSource "9C

getConnection =(4ZKP1q!C'j6M\kD>}#
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>}:4( UDBDataSource "q!C'j6M\k

"b:kDAzk>};#$ywTKbX*D(IE"#

/// Import the required packages. There is
// no driver-specific code needed in runtime
// applications.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class UDBDataSourceUse2
{

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

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know
// what the implementation class is. The logical JNDI name
// is only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. The user profile cujo and password newtiger
// used to create the connection instead of any default user
// ID and password for the DataSource.
Connection connection = ds.getConnection("cujo", "newtiger");

// The connection can be used to create Statement objects and
// update the database or process queries as follows.
Statement statement = connection.createStatement();
ResultSet rs = statement.executeQuery("select * from qsys2.sysprocs");
while (rs.next()) {

System.out.println(rs.getString(1) + "." + rs.getString(2));
}

// The connection is closed before the application ends.
connection.close();

}
}

+ DataSource k UDBDataSource dO9C: DataSource SZhFI9z\;`1inX9C

0Java(TM) }]b,S1(JDBC)}/Lr#DataSource D9CITVI=vWN:

v ?p

?pGZ5JKP JDBC &CLr.0"zDhCWN#?p(#f0+ DataSource hC*_PX(Dt

T"SE9C0Java |{M?<SZ1(JNDI)4+ds(=3v?<~qP#?<~q(#G0a?6?

<CJ-i1(LDAP),+2ITGm`d|D?<~q,g0+2Tskszme5a9(CORBA)

Ts~q1"0Java 6L=(wC1(RMI)rBcD~53#

v 9C

(}+ DataSource D?pkKP19CV*,m`&CLrITT DataSource hCxPX49C#(}|

D?pD3)=f,yP9CC DataSource D&CLr<\;T/qCG)|D#
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DataSource D;vEcG|GJm JDBC }/Lrzf&CLr$w,"R;a1S0l&CLr*"}L#

PX|`E",N{,SX"odOCMV<=Bq#

UDBDataSourceBind: UDBDataSourceBind LrG;vPX4( UDBDataSource "+dk JNDI s(D>

}#KLrjIyksDyPy>Nq#4,KLr+ UDBDataSource Ts5}/"TKTshCtT"lw

JNDI OBD"+CTss(A JNDI OBDZD;v{F#

?p1zkf)&LD;,x;,#&CLrXk<k|*9CDX( DataSource 5V#Z<kPmP,+<

kI|^(D UDBDataSource `#ZK&CLrP,zn;l$D?V&CG9C JNDI jID$w(}g,

lw Context TsMT bind DwC)#PX=SE",N{ Sun Microsystems D JNDI #

ZKLrKP"I&jI.s,JNDI ?<~qPcP;v{* SimpleDS DBn#bvn;Z JNDI OBD

8(D;CP#VZ,?p DataSource 5V#&CLrI9C DataSource 4lw}]b,ST0k JDBC `

XD$w#

UDBDataSourceUse: UDBDataSourceUse LrG9CH0?pD&CLrD JDBC &CLr>}#

K JDBC &CLrq!u<OBD,Ms0;>}P|Zs( UDBDataSource .0yvDGy#;s,TC

OBD9C lookup =(45X DataSource `MDTs4)&CLr9C#

"b:KP1&CLr;T DataSource SZD=(PK$,rK|^hKb5V`#b9&CLr_PIF2

T#

Y( UDBDataSourceUse G;v4SD&CLr,|h*KPzDi/PDsMYw#zDi/PPIrr|

`D`FsM&CLr#zXk|DxgPdP;v53D{F#(}KP?p$_"|D%; UDBDataSource

tT,M\;ZyP&CLrPqCbVBP*,x;X|D&CLrzk#DataSource DdP;vC&GJ

mzO"53hCE"#m;nw*C&GJm&CLr5VT&CLr;ISD&\,g,SX"odOC

T0'VV<=Bq#

Z\PVv UDBDataSourceBind M UDBDataSourceUse .s,zI\auCfV:DataSource TsGu4*

@*4P24YwD?Zb)LrDNN.;P<;PCZ8(53"C'j6r\kDzk# UDBDataSource

`DyPtT<_P1!5;1!ivB,|9C}ZKPD&CLrDC'E*D~M\k4,S>X iSeries

~qw#g{*7#9CC'E*D~ cujo 4xP,S,rI(}=V=(jIKYw:

v +C'j6M\khC* DataSource tT#N{>}:4( UDBDataSourceBind "hC DataSource tT

TKbgN9CKn<u#

v 9CZKP1SUC'j6M\kD DataSource getConnection =(#N{>}:4( UDBDataSource "

q!C'j6M\kTKbgN9CKn<u#

MsITT9C DriverManager 4(D,S8(tT;y,ITT UDBDataSource 8(m`tT#kN<

DataSource tTTq!T>z JDBC }/Lr'VDtTDPm#

!\b)Pm\`F,+Z+4D"PfP";;(a`F#RGDxz*<T DataSource SZxP`k#

"b:>z JDBC }/Lr9Pmb=v DataSource 5V,+;(i1S9C|G#

v DB2DataSource

v DB2StdDataSource

DataSource tT: bvm|,P'D}]4tT"|GD5T0|GDhv:
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Set =((}]`M) 5 hv

setAccess

(String)

″all″,″read call″,″read only″ bvtTIC4^FITTX(,S4

PDYwD`M#1!5* ″all″,"R

y>Om>C,ST0Java(TM) }]b

,S1(JDBC)API _Pj+DCJ

(#

″read call″ 5;Jm,S4Pi/Mw

Cf"}L#(} SQL od4|B}

]bD"T+<B SQLException#

″read only″ 5+,S^F*;\4Pi

/#"T&mf"}LwCr|Bod

+<B SQLException#

setBatchStyle

(String)

″2.0″,″2.1″ JDBC 2.1 f6(eKm;v=(4XF

Tz&m|BPDl#D&m#}/L

rIqSb=v=(PDNN.;#1

!ivG4U JDBC 2.0 f6PD(e

4xP$w#

setUseBlocking

(boolean)

″true″,″false″ bvtTC47(,SGq&CTa{

/Plw9CVi#ViITTxDx

&ma{/DT\#

1!ivB,KtThC* true#

setBlockSize

(int)

″0″,″8″,″16″,″32″,″64″,″128″,

″256″,″512″

bvtT8>Ta{/?Na!DP

}#TZa{/DdMvr0&m,g

{}]b|,Dzci/DPPG4`

D0,r+q!_PKs!Di#v1

Z JDBC }/LrDZ?f"wP=o

iD)21,E+m;v}]iks"

MA}]b#

v1+ useBlocking tThC* true 1

E9CK5#PX|`E",kN<

setUseBlocking#

+is!tThC* ″0″ D'{kwC

setUseBlocking(false) `,#

1!ivG9Cis!* ″32″ DV

i#bG;v`1NbDv(,Z+4

D"PfPI\a|D1!5#

?0,TIv/a{/;9CVi#

9CVi+0lC'&CLry_PD

NjitHDLH#itNjIT4=

d| SQL odywD|D#;x,I

ZxPK}]_Y:f,yTv1h*

S}]ba!}]1Elb|D#
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setCursorHold

(boolean)

″true″,″false″ bvtT8(Za;Bq1Gq&#V

a{/&Zr*4,#true 5m>&C

LrZwC commit s\;CJdr*

Da{/#false 5m> commit +XU

C,S.Br*DNNNj#

1!ivB,KtThC* true#

bvtTCw*,S4(DyPa{/

D1!5#hz JDBC 3.0 PmSDN

j'V(PXj8E",N{ ResultSet

Xw;Z),g{&CLrTs8(m

;Nj'V,r+f;bv1!5#

setDataTruncation

(boolean)

″true″,″false″ bvtT8(BPwn:

v V{}]DXOGq&C<BzI/

fMl#(true)

v Gq&CvvG22XXO}]

(false)#

P X = S D j 8 E " , N {

DataTruncation#

setDatabaseName

(String)

NN{F KtT8( DataSource "T,SD}]

b#1!5G *LOCAL#}]b{Xk

fZZKP&CLrD53ODX5}

]b?<P,r_GXb5 *LOCAL

r localhost T8(>X53#

setDataSourceName

(String)

NN{F K t T J m + M

ConnectionPoolDataSource0Java |{M

?<SZ1(JNDI){FT'V,S

X#

setDateFormat

(String)

″julian″,″mdy″,″dmy″,″ymd″,″usa″,

″iso″,″eur″,″jis″

KtTJmz|DUZDq=/==#

setDateSeparator

(String)

″/″, ″-″, ″.″,″,″,″b″ KtTJmz|DUZVt{#b;P

Zk;) dateFormat 5iO9C1EP

'(S53frx()#

setDecimalSeparator

(String)

″.″, ″,″ KtTJmz|D!}Vt{#

setDescription

(String)

NN{F KtTJmhCK DataSource TsDD

>hv#

setDoEscapeProcessing

(boolean)

″true″,″false″ KtT8(GqT SQL od4P*e

&m#

KtTD1!5G true#

setFullErrors

(boolean)

″true″,″false″ KtTJmZ SQLException Ts{"

P5X{v53D(z6msD>#1

!5G false#

setLibraries

(String)

UqVtDbPm KtTJm+bPmE=~qww5D

b P m P # v 1 9 C K

setSystemNaming(true) 1E9CKtT#
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setLobThreshold

(int)

NN!Z 500000 D5 KtTf_}/Lr:g{ LOB P!

ZP5s!,rfE5J5x;G0(

;wTs1(LOB)(;w#

setLoginTimeout

(int)

NN5 ?0vTKtT,F.+49C|#

setNetworkProtocol

(int)

NN5 ?0vTKtT,F.+49C|#

setPassword

(String)

NNV{. KtTJmT,S8(\k#g{4h

CC'j6,rvTKtT#

setPortNumber

(int)

NN5 ?0vTKtT,F.+49C|#

setPrefetch

(boolean)

″true″,″false″ KtT8(}/LrG&CZ&m.s

"4a!a{/Dnu}]9G*H}

=ks}]1Ea!}]#1!5G

true#

setReuseObjects

(boolean)

″true″,″false″ KtT8(ZzXU;)`MDTs.

s}/LrGq&"TXB9C|G#

b+a_T\#1!5G true#

setServerName

(String)

NN{F ?0vTKtT,F.+49C|#

setServerTraceCategories

(int)

{}DV{.m>( KtTtCT JDBC ~qww5Dz

Y#g{tC~qwzY,r+ZM'

z,SA~qw1t/zY"ZO*,

S1axzY#

+QzY}]U/=~qwODYQz

D~P#(}mS#?"Z set =(O

+MCM},ITr*`v6pD~q

wzY#

"b:KtT(#I'VK19C,b

o;x;=V[|D5#

setSystemNaming

(boolean)

″true″,″false″ KtTJm8(G&C9Cdc(SQL

|{)9G&C9C1\(53|{)

4Vt/OMm#KtT97(G9C

1!b(SQL |{)9G9CbPm

(53|{)#1!5G SQL |{#

setTimeFormat

(String)

″hms″,″usa″,″iso″,″eur″,″jis″ KtTJmz|D1dDq=/==#

setTimeSeparator

(String)

″:″, ″.″,″,″,″b″ KtTJmz|D1dVt{#b;P

Zk;) timeFormat 5iO9C1EP

'(S53frx()#

setTrace

(boolean)

″true″,″false″ K t T I t C r % z Y # 1 ! 5 G

false#

setTransactionIsolationLevel

(String)

″none″,″ read commit ted″,″ read

u n c o m m i t t e d ″ , ″ r e p e a t a b l e

read″,″serializable″

KtTJm8(Bqtk6p#IZ

JDBC Z1!ivB_PT/a;=

=,yTKtTD1!5G ″none″#
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setTranslateBinary

(boolean)

″true″,″false″ KtTIC4?F JDBC }/Lr+~

xFM varbinary }]5S* char M

varchar }]5#

KtTD1!5G false#

setUseBlockInsert

(boolean)

″true″,″false″ KtTJm>z JDBC }/Lrxki

ek==4+}]iek}]b#bG

z&m|BDE/f>#bVE/==

;\Z7#;a%4X(53<xr"

z}]ekJOM1ZXp5}]D&

CLrP9C#

r*KtTD&CLr;&CZ"T4

Pz&m|B1E,SA>X53#I

Z;\(} DRDA 4\mViek,

yTb)&CLr;&9C DRDA 4

("6L,S#

&CLr9Xk7#xP SQL insert o

dM values SdD PreparedStatement |

,yP insert M values N}#values P

mP;Jm#?#bG53DViek

}fD;n*s#

1!5G false#

setUser

(String)

NNZ] KtTJmhCCZq!,SDC'j

6#KtT*sz,1hC password t

T#

d| DataSource 5V: >z JDBC }/Lr=x|(D DataSource SZP=v5V#Q;^I9C

b) DataSource 5V#!\zTIT9Cb)5V,++4;aT|GxPDx;}g,4+!3,SMod

OCmSAb)5V#b)5V+fZ=zIC UDBDataSource SZ0d`X/}*9#

DB2DataSource: DB2DataSource G DataSource SZDgZ5V,|;{Oj{Df6(4,|Hf6|g

vV)#?0,DB2DataSource DfZ?D;G*KJm WebSphere(R) C'(FA10"Pf,qr;&9C#

DB2StdDataSource: DB2StdDataSource G DB2DataSource 5VD^)f>,Z JDBC I!|f6I*nU

f6.s,DB2StdDataSource Md*kf6`{#a)Bf>D?DG;F5QZ DB2DataSource f>O`

4Dzk#

IZ'VyPDItT,yT49z`4K9Cb) DataSource 5VD&CLr,(FA UDBDataSource 2

;G;n\U(DNq#(iz(FA UDBDataSource Tq!BD UDBDataSource `D&\#

IBM Developer Kit for Java D DatabaseMetaData SZ
IBM Developer Kit for Java(TM) JDBC }/Lr5V DatabaseMetaData SZD?DG*Ka)XZ|DBc

}]4DE"#KSZw*I&CLr~qwM$_C47(gNkx(D}]4;%#&CLr9I9C

DatabaseMetaData =(4q!XZ3v}]4DE",+bVC(;PG4?DzmT#

DatabaseMetaData SZ|,,} 150 v=(,Iy]b)=(ya)DBP`MDE"4T|GxPV`:
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v XZ}]4D;cE"

v Tx(&\D}]4'V

v }]4^F

v SQL Ts0|GDtT

v }]4a)DBq'V

DatabaseMetaData SZ9|,,} 40 vVN,|GGCwwv DatabaseMetaData =(D5X5D#?#

PXT DatabaseMetaData SZPD=(ywD|DDE",N{ JDBC 3.0 PD|D#

4( DatabaseMetaData Ts: DatabaseMetaData TsG9C Connection =( getMetaData 4(D#Z

4(CTs.s,MI9C|4/,XiRXZBc}]4DE"#TB>}4( DatabaseMetaData Ts"9

C|47(m{yJmDnsV{}:

>}:4( DatabaseMetaData Ts

"b:kDAzk>};#$ywTKbX*D(IE"#

// con is a Connection object
DatabaseMetaData dbmd = con.getMetadata();
int maxLen = dbmd.getMaxTableNameLength();

lw;cE": ;) DatabaseMetaData =(C4/,XiRXZ}]4D;cE"T0q!XZ|D5VD

j8E"#b)=(PDdP;)|(:

v getURL

v getUserName

v getDatabaseProductVersion"getDriverMajorVersion M getDriverMinorVersion

v getSchemaTerm"getCatalogTerm M getProcedureTerm

v nullsAreSortedHigh M nullsAreSortedLow

v usesLocalFiles M usesLocalFilePerTable

v getSQLKeywords

7(&\'V: \s;i DatabaseMetaData =(IC47(}/LrrBc}]4Gq'Vx(D&\r&

\/#}K.b,9P)=(hvKya)D'VD6p#;)CZhvTvp&\D'VD=(|(:

v supportsAlterTableWithDropColumn

v supportsBatchUpdates

v supportsTableCorrelationNames

v supportsPositionedDelete

v supportsFullOuterJoins

v supportsStoredProcedures

v supportsMixedCaseQuotedIdentifiers

CZhv&\'V6pD=(|(:

v supportsANSI92EntryLevelSQL

v supportsCoreSQLGrammar

}]4^F: m;i=(CZa)x(}]4)SD^F#K`pPD;)=(|(:

v getMaxRowSize
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v getMaxStatementLength

v getMaxTablesInSelect

v getMaxConnections

v getMaxCharLiteralLength

v getMaxColumnsInTable

bviPD=(+^F5w*{}5X#g{5X5*c,rm>;P^F,r_^FG4*D#

SQL Ts0|GDtT: m` DatabaseMetaData =(a)KXZ2kx(}]4D SQL TsDE"#b

)=(I7( SQL TsDtT#b)=(95X ResultSet Ts,Zb)TsP,?;P<hvX(DTs#

}g,getUDTs =(5X;v ResultSet Ts,ZKTsP,TZ}]4PQ(eD?vC'(em(UDT)

<P;P#K`pD>}|(:

v getSchemas M getCatalogs

v getTables

v getPrimaryKeys

v getProcedures M getProcedureColumns

v getUDTs

Bq'V: ;!i=(CZa)XZ}]4'VDBqoeDE"#K`pD>}|(:

v supportsMultipleTransactions

v getDefaultTransactionIsolation

PXgN9C DatabaseMetaData SZD>},N{>}:IBM Developer Kit for JavaD DatabaseMetaData S

Z#

JDBC 3.0 PD|D: Z JDBC 3.0 P,T;)=(D5X5wK|D#Z JDBC 3.0 P,|BKBP

=(,T|G5XD ResultSet mSKVN#

v getTables

v getColumns

v getUDTs

v getSchemas

"b:g{}Z9C Java Development Kit(JDK)1.4 4*"&CLr,zI\aO6=ZbT1a5XX(

}?vP#z`4&CLr"Z{CJyPb)P#;x,g{9+&CLrhF*Z0"PfD JDK OK

P,r1C&CLr"TCJZOgD JDK "PfP;fZDb)VN1+SU= SQLException#SafeGetUDTs

MG;vIT+&CLr`4*\;k JDK 1.4"JDK 1.3 T0H0 JDK "PfdO$wD>}#

>}:IBM Developer Kit for Java D DatabaseMetaData SZ: K>}T>gN5XmPm#

>} 1:5XmPm

"b:kDAzk>};#$ywTKbX*D(IE"#

// Connect to iSeries server.
Connection c = DriverManager.getConnection("jdbc:db2:mySystem");

// Get the database meta data from the connection.
DatabaseMetaData dbMeta = c.getMetaData();
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// Get a list of tables matching this criteria.
String catalog = "myCatalog";
String schema = "mySchema";
String table = "myTable%"; // % indicates search pattern
String types[] = {"TABLE", "VIEW", "SYSTEM TABLE"}:
ResultSet rs = dbMeta.getTables(catalog, schema, table, types);

// ... iterate through the ResultSet to get the values.

// Close the connection.
c.close():

PX|`E",N{ IBM Developer Kit for Java(TM) D DatabaseMetaData SZ#

>}:9CxP`vPD*}] ResultSet: bGPXgN9CxP`vPD*}] ResultSet D>}#

>}:9CxP`vPD*}] ResultSet

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// SafeGetUDTs example. This program demonstrates one way to deal with
// metadata ResultSets that have more columns in JDK 1.4 than they
// had in previous releases.
//
// Command syntax:
// java SafeGetUDTs
//
//////////////////////////////////////////////////////////////////////////////////
//
// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////

import java.sql.*;

public class SafeGetUDTs {

public static int jdbcLevel;

// Note: Static block runs before main begins.
// Therefore, there is access to jdbcLevel in
// main.
{
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try {
Class.forName("java.sql.Blob");

try {
Class.forName("java.sql.ParameterMetaData");
// Found a JDBC 3.0 interface. Must support JDBC 3.0.
jdbcLevel = 3;

} catch (ClassNotFoundException ez) {
// Could not find the JDBC 3.0 ParameterMetaData class.
// Must be running under a JVM with only JDBC 2.0

// support.
jdbcLevel = 2;

}

} catch (ClassNotFoundException ex) {
// Could not find the JDBC 2.0 Blob class. Must be
// running under a JVM with only JDBC 1.0 support.
jdbcLevel = 1;

}
}

// Program entry point.
public static void main(java.lang.String[] args)
{

Connection c = null;

try {
// Get the driver registered.

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

c = DriverManager.getConnection("jdbc:db2:*local");
DatabaseMetaData dmd = c.getMetaData();

if (jdbcLevel == 1) {
System.out.println("No support is provided for getUDTs. Just return.");

System.exit(1);
}

ResultSet rs = dmd.getUDTs(null, "CUJOSQL", "SSN%", null);
while (rs.next()) {

// Fetch all the columns that have been available since the
// JDBC 2.0 release.
System.out.println("TYPE_CAT is " + rs.getString("TYPE_CAT"));
System.out.println("TYPE_SCHEM is " + rs.getString("TYPE_SCHEM"));
System.out.println("TYPE_NAME is " + rs.getString("TYPE_NAME"));
System.out.println("CLASS_NAME is " + rs.getString("CLASS_NAME"));
System.out.println("DATA_TYPE is " + rs.getString("DATA_TYPE"));
System.out.println("REMARKS is " + rs.getString("REMARKS"));

// Fetch all the columns that were added in JDBC 3.0.
if (jdbcLevel > 2) {

System.out.println("BASE_TYPE is " + rs.getString("BASE_TYPE"));
}

}
} catch (Exception e) {

System.out.println("Error: " + e.getMessage());
} finally {

if (c != null) {
try {
c.close();

} catch (SQLException e) {
// Ignoring shutdown exception.

}
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}
}

}
}

l#

Java(TM) oT9Cl#4*|DLra)ms&m\&#l#GZKPLr1"zDB~,KB~arO8

nD}#wr#

Java KP153M Java |PDm``Z3)ivB9C throw od4Wvl##ITZ Java LrP9C,

;zF4Wvl##

*Kb|`XZl#DE",N{BPwZ:

SQLException
SQLException `0dS`Ma)XZCJ}]41"zDmsM/fDE"#

SQLWarning
g{=(<BK}]bCJ/f,rG)=(+zI SQLWarning Ts#BPSZPD=(IzI

SQLWarning:

v Connection

v Statement 0dS`M"PreparedStatement M CallableStatement

v ResultSet

DataTruncation
DataTruncation G SQLWarning DS`#Z;Wv SQLWarning 1,P1aWvM,S DataTruncation

Ts,MsWvM,Sd| SQLWarning Ts;y#

22XO

setMaxFieldSize od=(JmTNNP8(nsVNs!#49}]r*s!,}nsVNs!5x<B

XO,2;(f/frl##

SQLException: SQLException `0dS`Ma)XZCJ}]41"zDmsM/fDE"#

ks?V JDBC(ISZ(e);,,l#'VGZ`Pa)D#KP JDBC &CLr1"zDl#Dy>`

G SQLException#JDBC API D?v=(<yw*\;Wv SQLException#SQLException G java.lang.Exception

D)9,|a)Kk}]bOBDP"zDJO`XD=SE"#w7X5,SQLException a)KBPE":

v D>hv

v SQLState

v mszk

v T,1"zDNNd|l#D}C

ExceptionExample G;v\;}7&m SQLException D6q(ZKivBZ{"zbViv)"*"|ya

)DyPE"DLr#
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"b:JDBC a)KIT+l#4S=;pDzF#bJm}/Lrr}]bZ%;ksO(f`vms#1

0,>z JDBC }/LrZNNivB<;abyv#;x,a)KE"D?DvGw*N<,x"GezX

8>}/Lr+4@6<;abyv#

gOyv,vm1+Wv SQLException Ts#bG}7D,+";Gj{Dhv#Z5yP,>z JDBC }

/Lr\YWv5JD SQLException#|Wv|T:D SQLException S`D5}#gBy>,b9z\;7

(XZ5J'\DZ]D|`E"#

DB2Exception.java: NN;v DB2Exception Ts<;G1SWvD#bvy>`CZfEyP JDBC l#

D+2&\#bv`P=vS`,|GG JDBC WvDj<l##b=vS`G DB2DBException.java M

DB2JDBCException.java#DB2DBException G(fxzD1S4T}]bDl##1 JDBC }/Lr"VXZ

|T:DJb1,cWv DB2JDBCException#TK==Vnl#`cNa9JmzT;,D==&m=V`M

Dl##

DB2DBException.java: g0yv,DB2DBException G1S4T}]bDl##1 JDBC }/LrwC CLI

"!X SQLERROR 5Xk1,+v=b)l##Zb)ivB,wC CLI /} SQLError 4q!{"D>"

SQLState M)&Lzk#9lw SQLMessage Df;D>"+d5Xxz#DatabaseException `<B;vm

s,}]b6pCms"+d(fx JDBC }/Lr,Tc*d9(l#Ts#

DB2JDBCException.java: *4T JDBC }/Lr>mDmsu~zI DB2JDBCException#Kl#`D&\

_Py>OD;,;JDBC }/Lr>m:p&ml#T0Yw53M}]bT4Z}]bDl#&mDd|J

bD{"oT-k#?1PI\1,JDBC }/LrqX}]bD SQLState#JDBC }/LrWvDl#D)

&Lzk\G -99999#CLI c6p"5XD DB2DBException (#2_P -99999 mszk#JDBCException

`<B;vms,JDBC }/Lr6pCms"*|T:9(l##Z>"PfD*"ZdKP1,4(KTB

dv#"b,Q;D%?|, DB2JDBCException#b8>ZT}]bxPNNks.0 JDBC }/Lr(f

Kms#

>}:SQLException: bGT SQLException xP_Y:f"T|a)DE"xP*"D>}#

>}:SQLException

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

public class ExceptionExample {

public static Connection connection = null;

public static void main(java.lang.String[] args) {

try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
int count = s.executeUpdate("insert into cujofake.cujofake values(1, 2,3)");

System.out.println("Did not expect that table to exist.");

} catch (SQLException e) {
System.out.println("SQLException exception: ");
System.out.println("Message:....." + e.getMessage());
System.out.println("SQLState:...." + e.getSQLState());
System.out.println("Vendor Code:." + e.getErrorCode());
System.out.println("-----------------------------------------------------");
e.printStackTrace();
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} catch (Exception ex) {
System.out.println("An exception other than an SQLException was thrown: ");
ex.printStackTrace();

} finally {
try {

if (connection != null) {
connection.close();

}
} catch (SQLException e) {

System.out.println("Exception caught attempting to shutdown...");
}

}
}

}

SQLWarning: g{BPSZPD=(<BK}]bCJ/f,rG)=(+zI SQLWarning Ts:

v Connection

v Statement 0dS`M"PreparedStatement M CallableStatement

v ResultSet

1=(zI SQLWarning Ts1,";a(*wC_Q"z}]CJ/f#XkTJ1DTswC getWarnings

=(E\lw= SQLWarning Ts#;x,Z3)ivBI\aWv SQLWarning D DataTruncation S`#

&C"bDG,>z JDBC }/LrI!qvT;)I}]bzID/fTa_'J#}g,1z"T(}

ResultSet.next =(lw;Z ResultSet )2.sD}]1,53+zI/f#ZKivB,next =((e*5

X false x;G true,T(*z"zKms#IZ;PX*4(Ts4Xjb;c,rKvvGvTC/f#

g{"z`v}]CJ/f,r|G4SAZ;v/f,"I(}wC SQLWarning.getNextWarning =(4l

wb)/f#g{4P;P|`D/f,r getNextWarning 5X null#

+QsxD SQLWarning TsLxmS=4P,1=&mB;vod*9,r_,TZ ResultSet TsbVi

v,1=XB(;Nj1*9#a{G,+}%4PDyP SQLWarning Ts#

9C Connection"Statement M ResultSet TsI\a<BzI SQLWarning#SQLWarning GE"T{",8

>!\X(YwQI&jI,+I\Pz&1KbDd|E"#SQLWarning G SQLException `D)9,+"

;Wv|G#xG,|G,SA<BzI|GDTs#ZzI SQLWarning 1,";a"zNNiv4(*&

CLrQzI/f#&CLrXkw/ks/fE"#

k SQLException `F,SQLWarning IT`%4S#ITT Connection"Statement r ResultSet TswC

clearWarnings =(4e}CTsD/f#

"b:wC clearWarnings =(";ae}yP/f#|;e}kX(Ts`X*D/f#

g{z;TV$==e} SQLWarning Ts,r JDBC }/Lr+ZX(D1de}|G#4PBPYw1

+e} SQLWarning Ts:

v TZ Connection SZ,Z4(BD Statement"PreparedStatement r CallableStatement Ts1e}/f#

v TZ Statement SZ,Z&mB;vod1(r_,TZ PreparedStatement M CallableStatement,ZYN&

mod1)e}/f#

v TZ ResultSet SZ,ZXB(;Nj1e}/f#
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DataTruncation: DataTruncation G SQLWarning DS`#Z;Wv SQLWarning 1,P1aWvM,

S DataTruncation Ts,MsWvM,Sd| SQLWarning Ts;y#DataTruncation Tsa)K SQLWarning

y;P5XD=SE"#ICDE"|(:

v &CQ+MD}]DVZ}#

v XODPrN}w}#

v Cw}GCZN}9GCZ ResultSet P#

v XOG"zZA!}]b19G"zZ4}]b1#

v 5J+MD}]?#

Z;)ivB,KE"rwW.,+}pCE"D-r"G;?K;#}g,g{9C PreparedStatement D

setFloat =(4+5ek=fE{}5DPP,rI\ar*!csZCPITfEDns5x<B

DataTruncation#Zb)ivB,XODVZF};Pbe,+}/Lra)XOE".VX*#

(f set() M update() =(: JDBC }/Lr.dfZE"nDnl#;)}/Lr(g>zM Toolbox JDBC

}/Lr)ZxPN}hC16qM(f}]XOJb#bGZ PreparedStatement set =(r ResultSet update

=(OjID#d|}/LrZ&mod1(fJb,"R(} execute"executeQuery r updateRow =(j

I#

Zza);}7D}]1(x;Z&m;\x;=LxxP1)(fJb'\P=vEc:

v 1PJb1,ITZ&CLrPbvJO,x;GZ&m1bvJb#

v (}ZhCN}1xPli,JDBC }/LrI7#Z&mod1;x}]bD5P'#bJm}]bE/

|D$w,"R&mIT|lXjI#

ResultSet.update() =(Wv DataTruncation l#: Z}%D;)"PfP,1fZXOu~1,

ResultSet.update() =("</f#1*+}]5ek}]b1,ca"zbViv#f68> JDBC }/Lr

Zb)ivB&Wvl##rK,JDBC }/LrTK==$w#

Z&mSU}]XOmsD ResultSet update /}k&m*CZSUmsD|BrekodhCD<8odN

}.d;&fZTxDnl#Zb=VivB,JbGj+`,D;za)Kk9C;C;`{D}]#

!}cR_D NUMERIC M DECIMAL XOG22XxPD#bMG UDB NT D JDBC D$w==M iSeries

~qwOD;%= SQL D$w==#

"b:"z}]XO1,;+NN5ak#Z NUMERIC r DECIMAL PPE;BDNNN}DV}?V<

+*',x;P/f#

BfG;)>},b)>}Y( values SdPD55JOG<8odOhCDN}:

create table cujosql.test (col1 numeric(4,2))
a) insert into cujosql.test values(22.22) // works - inserts 22.22
b) insert into cujosql.test values(22.223) // works - inserts 22.22
c) insert into cujosql.test values(22.227) // works - inserts 22.22
d) insert into cujosql.test values(322.22) // fails - Conversion error on assignment to column COL1.

}]XO/fk}]XOl#.dDnl

f68vT+*4A}]bD5"zD}]XO&Wvl##g{;PT}Z4A}]bD54P}]XO,

r&zI/f#bm>Zj6}]XOivDG;c,z9XkKb}]XO}Z&mDod`M#+b;c

w**s,BfP>K}V SQL od`MDP*:

v Z SELECT odP,i/N}S;ap5}]bZ]#rK,<U(}"</f4&m}]XOiv#

v Z VALUES INTO M SET odP,dk5vC4zIdv5#rK,"v/f#
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v Z CALL odP,JDBC }/Lr;\7(f"}LgN9CN}#1f"}LN}"zXO1,<UWv

l##

v yPd|od`M<Wvl#,x;G"</f#

Connection M DataSource D}]XOtT: Q-PK;vI)m`"Pf9CD}]XOtT#CtTD

1!5* true,bm>li}]XOJb,""</frWvl##a)KtTD?DG1z;XD5Z}]

bPPGqECB1*za)=c"a_T\#zkC}/Lr+!I\`D5E=PP#

}]XOtT;0lyZV{M~xFD}]`M: Z8v"PfT0,}]XOtT7(GqIWv}]

XOl##h"}]XOtTD?DG1XOTZ JDBC &CLrxT;X*19|G;X#D5;XO#1

&CLr"T+ 100 ek DECIMAL(2,0) 1zk*Z}]bPf" 00 r 10 5DivGG#YD#rK,

JDBC }/LrD}]XOtTQ|D*;<GN}CZyZV{D`M(g CHAR"VARCHAR"CHAR FOR

BIT DATA M VARCHAR FOR BIT DATA)Div#

}]XOtT;JCZN}: }]XOtTG JDBC }/LrDhCx;G}]bDhC#rK,|;0l

odDV#}g,49+}]XOj>hC* false,y&mDBPCZ+5ek}]bPD CHAR(8) PDo

d2T+'\(Y(,SGZp&VdD java.sql.Connection Ts)#

Statement stmt = connection.createStatement();
Stmt.executeUpdate("create table cujosql.test (col1 char(8))");
Stmt.executeUpdate("insert into cujosql.test values(’dettinger’)");
// Fails as the value does not fit into database column.

>z JDBC }/LrT}];c;XOWvl#: >z JDBC }/Lr";i4z*N}a)D}]#b

yv;au}&mYH#;x,Z3)ivBGq+5XO";*t,+zP4+}]XO,StThC*

false#

}g,49yPXZ5DX*Z]<\;0B,+0dettinger1(bGy+MD char(10))2aWvl##bU

CG UDB NT D JDBC D$w==;;x,b";G1zZ SQL odP+5w*DV+M1yC=DP*#

ZbVivB,}]b}f+22XSt=SDUd#

k JDBC }/Lr;Wvl#`XDJb|(:

v ^[h*kq,Z?v set =(O<Ps?DT\*z#TZs`}+;aP24f&Div,Zs

setString() ;yU(D/}OfZI[DT\*z#

v d(=(\U(,}g,T+kDV{.5wC trim /}#

v fZk}]bP`XDJbh*<G#CCSID 37 PDUqy>M;G CCSID 65535 r 13488 PDUq#

22XO: setMaxFieldSize od=(JmTNNP8(nsVNs!#49}]r*s!,}nsVNs!

5x<BXO,2;(f/frl##K=(k0fa=D}]XOtT;y,;0lyZV{D`M,g

CHAR"VARCHAR"CHAR FOR BIT DATA M VARCHAR FOR BIT DATA#

Bq

BqG_-$w%*#*jI_-$w%*,XkT}]b4PtInYw#Bq'VJm&CLr7#B

Pwn:

v 4PyPCZjI_-$w%*D=h#

v 1$w%*DdP;v=h'\1,IT7zw*C_-$w%*D;?VjIDyP$w,}]bIT

5X=Bq*<.0|y&D4,#

BqC4Z"PCJZda)}]j{T"}7D&CLroeT0}]D;BTS<#yPk0Java(TM) }]

b,S1(JDBC)`{D}/Lr<Xk'VBq#
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"b:>Z;V[>XBqMBqDj< JDBC En#Java M>z JDBC }/Lr'V0Java Bq

API1(JTA)"V<=BqM=WNa;-i(2PC)#

yPBq$w<GZ Connection Ts6p&mD#1BqD$wjI1,I(}wC commit =(4+dnU

/#g{&CLr9Bql#U9,rwC rollback =(#

;Z3v,S.BDyP Statement Ts<GBqD;?V#bm>g{&CLr4(K}v Statement Ts

"9C?;vTs4|D}]b,r1"z commit r rollback wC1,+?}vodD$w<+I*@CD

r<+;Oz#

1%?9C SQL 1,9C commit M rollback SQL od49BqnU/#;\/,X<8b) SQL od,

;&"TZ JDBC &CLrP9C|G4jIBq#

*Z&CLrP9CBq,ki4BPwn:

T/a;==

JDBC 9CT/a;==,ZK==B,T}]bywD?;|B<+"4_P@CT#

Bqtk6p

Bqtk6p8(D)}]TBqPDodIS"R1S0l"PCJ6p#

#fc

#fcGlic,&CLrITXvA#fcx;a*z{vBq#kiRBPXZ0#fc1DE

":

v hCMXvA#fc

v ME#fc

T/a;==: 1!ivB,JDBC 9C{*0T/a;1DYw==#bm>T}]bywD?;|B

<+"4_P@CT#ZT/a;==B,NNd_-$w%**sT}]bxP`N|BDiv<;\2+

XjI#1TT/a;==KP1,ZxP;n|B.s"RZxPNNd||B.0,g{&CLrr53

"zKNNiv,r;\7zZ;n|D#

IZZT/a;==B+"49|D_P@CT,rK&CLr;h*wC commit =(r rollback =(#b

r/K&CLrD`4$w#

Z,SDfZZd,I/,XtCM{CT/a;==#Y(}]4QfZ,TBP==tCT/a;:

Connection connection = dataSource.getConnection();

Connection.setAutoCommit(false); // Disables auto-commit.

g{Z3vBqDPd|DT/a;hC,r+T/a;NN]RD$w#g{Tw*V<=Bq;?VD,

StCT/a;,r+zI SQLException#

Bqtk6p: Bqtk6p8(D)}]TBqPDodIS#(}(eT,;?j}]44PDBq

.dDI\;%wC,b)6p1S0l"PCJ6p#

}]b4#: }]b4#GzIDa{,b)a{S%;BqDwCrP4O%G;}7D,+SyPBq

DwCrP4O%4G}7D#BfhvK;,`MD}]b4#:

v ZTBivB,"z`A!:
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1. Bq A +Pek=mP#

2. Bq B A!bvBP#

3. Bq A Xv#

Bq B I\Qy]Bq A ekDPT534PK$w,+CP@6;aI*}]bD@C?V#

v ZTBivB,"z;IX4A!:

1. Bq A A!P#

2. Bq B |DCP#

3. Bq A YNA!,;P"q!Ba{#

v ZTBivB,"zCsA!:

1. Bq A A!yPzc SQL i/OD WHERE SdDP#

2. Bq B ek=SDzc WHERE SdDP#

3. Bq A T WHERE u~xPXBs5"qC=SDP#

"b:IZ DB2/400 _Px(_T,yT|;a\G9&CLr)6Zf(6pDIJm}]b4#.B#

JDBC Bqtk6p: Z IBM Developer Kit for Java JDBC API P2Pev6pDBqtk#|G4U^

FTSM=_DNrP>gB:

JDBC_TRANSACTION_NONE
bG;vXbD#?,8> JDBC }/Lr;'VBq#

JDBC_TRANSACTION_READ_UNCOMMITTED
K6pJmBqi4T}]ywD4a;|D#ZK6p,yP}]b4#<GPI\D#

JDBC_TRANSACTION_READ_COMMITTED
K6pm>Za;Bq.0,ZCBqPywDNN|DZCBq.b<;IS#bExK`A!D

I\T#

JDBC_TRANSACTION_REPEATABLE_READ
K6pm>#V+A!DPx(,Sx9m;BqZKBqjI.0;\|Db)P#b+{9`A

!M;IX4A!#CsA!TGPI\D#

JDBC_TRANSACTION_SERIALIZABLE
ZBqZd+mx(,Sx9d|TmmS5r}%5DBq;\|D WHERE u~#b+ExyP

`MD}]b4##

I9C setTransactionIsolation =(4|D,SDBqtk6p#

"bBn: P;V#{Dsb,4O* JDBC f6(eK0fa=DevBq6p#(#O*

TRANSACTION_NONE 5m>Z;fZa;XFDivBKPb;En#;x,JDBC f6";PT,;==

(e TRANSACTION_NONE#Z JDBC f6P,+ TRANSACTION_NONE (eIbyD;v6p:Zbv

6p,}/Lr;'VBq"R;Gk JDBC `{D}/Lr#ZwC getTransactionIsolation =(1,S4

;a(f NONE 6p#

IZ JDBC }/LrD1!Bqtk6pGI5V(eD,yTJbT"Pc4S#>z JDBC }/Lr1

!Bqtk6pD1!Bqtk6pG NONE#bJm}/Lr9C;PU>DD~,"Rz;h*wNN8

((g8( QGPL bPDD~)#
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>z JDBC }/LrJm+ JDBC_TRANSACTION_NONE +Mx setTransactionIsolation =(r8( none w

* , S t T # ; x , 1 5 * n o n e 1 , g e t T r a n s a c t i o n I s o l a t i o n = ( \ G ( f

JDBC_TRANSACTION_READ_UNCOMMITTED#zY}ZKPD6pG&CLrD0p(g{&CLrP

Kh*D0)#

Z}%D"PfP,IZ53;Pf}T/a;==b;En,yT,g{TT/a;8( true,r JDBC }

/Lr+(}QBqtk6p|D* none 4xP&m#bZ&\O+*`F,+"GZyP=8B<\a)

}7Da{#VZivQPy;,;}]bQ+T/a;DEnkBqtk6pDEnV*#rK,ZtCT

/a;DivBZ JDBC_TRANSACTION_SERIALIZABLE 6pKPGj+P'D#(;^'D=8GZ

JDBC_TRANSACTION_NONE 6pKP"R;&ZT/a;==#153;GZ_PBqtk6pDivBK

P1,&CLr;\XFa;_g#

JDBC f6k iSeries =(.dDBqtk6p: iSeries =(DBqtk6p_P+2D{F,b){Fk

JDBC f6a)DG){F;%d#BmT iSeries =(9CDG)k JDBC f6y9CD{F;%dD{F

wK%d:

JDBC 6p * iSeries 6p

JDBC_TRANSACTION_NONE *NONE r *NC

JDBC_TRANSACTION_READ_UNCOMMITTED *CHG r *UR

JDBC_TRANSACTION_READ_COMMITTED *CS

JDBC_TRANSACTION_REPEATABLE_READ *ALL r *RS

JDBC_TRANSACTION_SERIALIZABLE *RR

* ZbvmP,JDBC_TRANSACTION_NONE 5k iSeries 6p *NONE M *NC EZ;pG*K9z4C

|e~#b";G1SDSf6= iSeries 6pD%d#

#fc: #fcJmZBqPhC0VNc1##fcGlic,&CLrITXvA#fcx;a*z

{vBq##fcG JDBC 3.0 PBvD,bm>&CLrXkZ Java(TM) Development Kit(JDK)1.4 OK

PE\9C|G#Kb,Developer Kit for Java ;6p#fc,bm>g{;+ JDK 1.4 k0"PfD

Developer Kit for Java dO9C,r;'V#fc#

"b:53a)KCZ9C#fcD SQL od#(i JDBC &CLr;*Z&CLrP1S9Cb)od#

byvI\ITpwC,+byv1 JDBC }/Lr+%'|DzY#fcD\&#AY&\b+=V#=

(4,9CzT:D#fc SQL odM9C JDBC API)lO9C#

hCMXvA#fc: ZBqD{v$w}LP<IThC#fc#Ts,g{"zNNms,r&CLr

IXvAb)#fcPDNN;v"SCcLx&m#ZTB>}P,&CLr+5 FIRST ek}]bm#.

s,hC#fc"+m;v5 SECOND ek=}]bP#SE"v5XC#fcDXvYw"7zek

SECOND D$w,+#t FIRST w*]RBqD;?V#ns,ek5 THIRD "a;Bq#}]bm|,

5 FIRST M THIRD#

>}:hCMXvA#fc

"b:kDAzk>};#$ywTKbX*D(IE"#

Statement s = Connection.createStatement();
s.executeUpdate(“insert into table1 values (’FIRST’)”);
Savepoint pt1 = connection.setSavepoint(“FIRST SAVEPOINT”);
s.executeUpdate(“insert into table1 values (’SECOND’)”;);
connection.rollback(pt1); // Undoes most recent insert.
s.executeUpdate(“insert into table1 values (’THIRD’)”);
connection.commit();
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!\ZT/a;==BhC#fc;sI\a<BJb,+IZBqax1#fcDz|2+ax,yT;\

XvA#fc#

ME#fc: &CLrI(} Connection TsOD releaseSavepoint =(4ME#fc#ZME#fc.s,

"TXvAC#fc+<Bl##Za;rXvBq1,+T/MEyP#fc#ZXv3v#fc1,9+

ME;Z|.sDd|#fc#

V<=Bq

0Java(TM) }]b,S1(JDBC)PDBq(#G>XD#bm>%;,S+4PBqDyP$w"R,

S?N;\&m;vBq#1CBqDyP$w<QjIrQ'\.s,wCa;rXv49$w@C/,;

sMIT*<BBq#

Java PP;n_6Bq'VIC,Kn'Va)K,v>XBqD&\T#Kn'Vj+GI0Java Bq

API1(JTA)1.0.1 f6 8(D#

0Java Bq API1(JTA)'V4SDBq#|9'V+Bqk Connection TsV*#IZ JDBC G4U0T

s}]b,S1(ODBC)M X/Open D0wCcSZ1(CLI)f6(#D,yT JTA G4U X/Open D0)

9e5a91(XA)f6(#D#JTA k JDBC dO$wT+Bqk Connection TsV*#(}+Bqk

Connection TsV*,bJm%;,S"PX&m`vBq#4}4,2Jm`v Connection &m%;Bq#

"b:g{zF.9C JTA,rkN< JDBC kETKbXZ)9`76PDXh0Java 9uD51(JAR)

D~D|`E"#z,1h* JDBC 2.0 I!|M JTA JAR D~(g{KPDG JDK 1.4,r JDK \;T

/R=b)D~)#1!ivB;iRb)D~#

k JTA DBq: 1 JTA k JDBC dO9C1,|G.dfZ;5PCZjIBq$wD=h#(}

XADataSource `a)KT XA D'V#bv`'VTk|D ConnectionPoolDataSource ,`j+`,D==

hC,SX#

hz XADataSource 5},ITlw XAConnection Ts#XAConnection Ts,1Cw JDBC Connection T

sM XAResource TsD]w#XAResource TshFII&m XA Bq'V#XAResource (}{*Bqj

6(XID)DTs4&mBq#

XID G;vXk5VDSZ#|m> X/Open Bqj6{D XID a9D Java 3d#KTs|,}v?~:

v +VBqDq=j6

v +VBqj6

v V'^({

ki4 JTA f6TKbPXKSZDj{j8E"#

>}:9C JTA 4&mBqT>KgN9C JTA 4Z&CLrP&mBq#

+ UDBXADataSource 'VCZOCMV<=Bq: 0Java Bq API1'Va)KT,SXD1S'V#

UDBXADataSource G ConnectionPoolDataSource D)9,|Jm&CLrCJOCD XAConnection Ts#

IZ UDBXADataSource G ConnectionPoolDataSource,yT UDBXADataSource DdCMC(k+ DataSource

'VCZTsOCPhvD`,#

XADataSource tT: }K ConnectionPoolDataSource a)DtT.b,XADataSource SZa)KBPt

T:
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hC=(

(}]`M)

5 hv

setLockTimeout

(int)

0 rNN}}5 NN}}5<GBq6pDP'x,1

(TkF)#

x,15* 0 m>!\I\Zd|6p

(w5rm)5)Kx,1,+;PZ

Bq6p5)x,1#

1!5* 0#

setTransactionTimeout

(int)

0 rNN}}5 NN}}5<GP'DBq,1(Tk

F)#

Bq,1* 0 m>;P5)Bq,1

5#g{BqDn/1d$Z,15,

r+djG*vXv,sxDZd.B

4P$wD"T+<B"zl##

1!5* 0#

ResultSet MBq: }Ks0;>}y>GyxVBqD*<Max.b,9IT+Bq]R;N1d"Z

TsLx#b*ZBqZd4(D ResultSet J4a)Km`=8#

r%Bqax: axBq1,+T/XUyPZCBq.B4(D&Zr*4,D ResultSet#(iZjI9

C ResultSet 1T=X+|GXUT7#nsD"P&mH#;x,g{ZxP XAResource.end wC.sCJ

NNZBqZdr*D ResultSet,ra<Bl##

ki4T>KKP*D>}:axBq#

]RMLx: 1Bq&Z]R4,1,;JmCJ1CBq&Zn/4,14(D ResultSet,"RKCJ+

<Bl##;x,ZLxBq.s,ResultSet +YNIC,"#V&Z]RBq.0|y&D4,#

ki4T>KKP*D>}:]RMLxBq#

yzID]RD ResultSet: 1Bq&Z]R4,1,;\CJ ResultSet#;x,ITZm;vBq.BXB

&m Statement TsT4P$w#IZ JDBC Statement Ts?N;\P;v ResultSet(;|( JDBC 3.0 T

,;f"}LwCPITP`v"P ResultSet D'V),yTXkXUQ]RDBqD ResultSet E\zcB

BqDks#bMGy"zDiv#

ki4T>KKP*D>}:]RD ResultSet#

"b:!\ JDBC 3.0 Jm Statement T;vf"}LwC,1r*`v ResultSet,++|GS*;v%*,

g{ZBBq.BXB&mC Statement,r+QG) ResultSet +?XU#?0,;I\C4T=vBqD

ResultSet T%;od,1&Zn/4,#

`74C: JTA API hFI+Bqk JDBC ,SVk#K API JmzC`v,S"PX&m%;Bqr%

;,S"PX&m`vBq#bF*`74C,byMIT4Pm`Z%@9C JDBC DivB;\jID4

SNq#

K>}T>&m%;BqD`v,S#

K>}T>,1"z`vBqD%;,S#
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PX9C JTA Dx;=E",N{ JTA f6#JDBC 3.0 f69|,PXb=V<ugN;p$wT'VV

<=BqDE"#

=WNa;MBqG<: JTA API 9W+V<==WNa;-iD0pb?/=&CLrb;6#g>}y

>,19C JTA M JDBC 4Z JTA Bq.BCJ}]b1,&CLr9C XAResource.prepare() M

XAResource.commit() =(rvv9C XAResource.commit() =(4a;|D#

mb,19C%;Bq4CJ`v`l}]b1,&CLr:p7#4PgG)}]bDBq-SyXhD=

WNa;-iT0NN`X*DG<#(#,Z&CLr~qwrBq`XwDXF.B4Pg`v}]b

(4 XAResource)D=WNa;&m0dG<,Sx9&CLr>m5JO";XDb)Jb#

}g,&CLrIwC;) commit() =(r_Z;vmDivBS|D&m5X#ZG,Bc&CLr~qw

rBq`Xw+*<xP?vNk%;V<=BqD}]b(XAResource)D&m#

&CLr~qwZ=WNa;&mZd+9C)9G<#|+@NT?vNk}]b(XAResource)wC

XAResource.prepare() =(,;sT?vNk}]b(XAResource)wC XAResource.commit() =(#

g{ZK&mZd"zJO,r&CLr~qwDBq`XwG<Jm&CLr~qw>mSE9C JTA API

4V4V<=Bq#I&CLr~qwrBq`XwXFDKnV4Jm&CLr~qw9Bq_PZ?vN

k}]b(XAResource)OQ*D4,#b7#{vV<=BqgyPNk}]b_PsRl*D4,#

>}:9C JTA 4&mBq: bGPXgNZ&CLrP9C0Java(TM) Bq API1(JTA)4&mB

qD>}#

>}:9C JTA 4&mBq

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

import javax.sql.*;

import java.util.*;

import javax.transaction.*;

import javax.transaction.xa.*;

import com.ibm.db2.jdbc.app.*;

public class JTACommit {

public static void main(java.lang.String[] args) {

JTACommit test = new JTACommit();

test.setup();

test.run();

}

/**

* Handle the previous cleanup run so that this test can recommence.

*/

public void setup() {
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Connection c = null;

Statement s = null;

try {

Class.forName(″com.ibm.db2.jdbc.app.DB2Driver″);
c = DriverManager.getConnection(″jdbc:db2:*local″);
s = c.createStatement();

try {

s.executeUpdate(″DROP TABLE CUJOSQL.JTATABLE″);
} catch (SQLException e) {

// Ignore... does not exist

}

s.executeUpdate(″CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))″);
s.close();

} finally {

if (c != null) {

c.close();

}

}

}

/**

* This test uses JTA support to handle transactions.

*/

public void run() {

Connection c = null;

try {

Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.

UDBXADataSource ds = (UDBXADataSource) ctx.lookup(″XADataSource″);

// From the DataSource, obtain an XAConnection object that

// contains an XAResource and a Connection object.

XAConnection xaConn = ds.getXAConnection();

XAResource xaRes = xaConn.getXAResource();

Connection c = xaConn.getConnection();

// For XA transactions, a transaction identifier is required.

// An implementation of the XID interface is not included with the

// JDBC driver. See Transactions with JTA for a description of

// this interface to build a class for it.

Xid xid = new XidImpl();
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// The connection from the XAResource can be used as any other

// JDBC connection.

Statement stmt = c.createStatement();

// The XA resource must be notified before starting any

// transactional work.

xaRes.start(xid, XAResource.TMNOFLAGS);

// Standard JDBC work is performed.

int count = stmt.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE

VALUES(’JTA is pretty fun.’)″);

// When the transaction work has completed, the XA resource must

// again be notified.

xaRes.end(xid, XAResource.TMSUCCESS);

// The transaction represented by the transaction ID is prepared

// to be committed.

int rc = xaRes.prepare(xid);

// The transaction is committed through the XAResource.

// The JDBC Connection object is not used to commit

// the transaction when using JTA.

xaRes.commit(xid, false);

} catch (Exception e) {

System.out.println(″Something has gone wrong.″);
e.printStackTrace();

} finally {

try {

if (c != null)

c.close();

} catch (SQLException e) {

System.out.println(″Note: Cleaup exception.″);
e.printStackTrace();

}

}

}

}

>}:Z;vBqP$wD`v,S: bGPXgN9C`vZ%;BqP$wD,SD>}#

>}:Z;vBqP$wD`v,S

"b:kDAzk>};#$ywTKbX*D(IE"#
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;
public class JTAMultiConn {

public static void main(java.lang.String[] args) {
JTAMultiConn test = new JTAMultiConn();
test.setup();
test.run();

}
/**
* Handle the previous cleanup run so that this test can recommence.
*/

public void setup() {
Connection c = null;

Statement s = null;
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

try {
s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");

}
catch (SQLException e) {
// Ignore... does not exist
}
s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR

(50))");
s.close();

}
finally {

if (c != null) {
c.close();

}
}

}
/**
* This test uses JTA support to handle transactions.
*/

public void run() {
Connection c1 = null;
Connection c2 = null;
Connection c3 = null;

try {
Context ctx = new InitialContext();
// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource)

ctx.lookup("XADataSource");
// From the DataSource, obtain some XAConnection objects that
// contain an XAResource and a Connection object.
XAConnection xaConn1 = ds.getXAConnection();
XAConnection xaConn2 = ds.getXAConnection();
XAConnection xaConn3 = ds.getXAConnection();
XAResource xaRes1 = xaConn1.getXAResource();
XAResource xaRes2 = xaConn2.getXAResource();
XAResource xaRes3 = xaConn3.getXAResource();
c1 = xaConn1.getConnection();
c2 = xaConn2.getConnection();
c3 = xaConn3.getConnection();
Statement stmt1 = c1.createStatement();
Statement stmt2 = c2.createStatement();
Statement stmt3 = c3.createStatement();
// For XA transactions, a transaction identifier is required.

// Support for creating XIDs is again left to the application
// program.
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Xid xid = JDXATest.xidFactory();
// Perform some transactional work under each of the three
// connections that have been created.
xaRes1.start(xid, XAResource.TMNOFLAGS);
int count1 = stmt1.executeUpdate("INSERT INTO " + tableName + "VALUES(’Value 1-A’)");
xaRes1.end(xid, XAResource.TMNOFLAGS);

xaRes2.start(xid, XAResource.TMJOIN);
int count2 = stmt2.executeUpdate("INSERT INTO " + tableName + "VALUES(’Value 1-B’)");
xaRes2.end(xid, XAResource.TMNOFLAGS);

xaRes3.start(xid, XAResource.TMJOIN);
int count3 = stmt3.executeUpdate("INSERT INTO " + tableName + "VALUES(’Value 1-C’)");
xaRes3.end(xid, XAResource.TMSUCCESS);
// When completed, commit the transaction as a single unit.
// A prepare() and commit() or 1 phase commit() is required for
// each separate database (XAResource) that participated in the
// transaction. Since the resources accessed (xaRes1, xaRes2, and xaRes3)
// all refer to the same database, only one prepare or commit is required.
int rc = xaRes.prepare(xid);
xaRes.commit(xid, false);

}
catch (Exception e) {

System.out.println("Something has gone wrong.");
e.printStackTrace();

}
finally {

try {
if (c1 != null) {

c1.close();
}

}
catch (SQLException e) {

System.out.println("Note: Cleaup exception " +
e.getMessage());

}
try {
if (c2 != null) {

c2.close();
}

}
catch (SQLException e) {

System.out.println("Note: Cleaup exception " +
e.getMessage());

}
try {
if (c3 != null) {

c3.close();
}

}
catch (SQLException e) {

System.out.println("Note: Cleaup exception " +
e.getMessage());

}
}

}
}

>}:+;v,Sk`vBqdO9C: bGPXgN+%;,Sk`vBqdO9CD>}#

>}:+;v,Sk`vBqdO9C

"b:kDAzk>};#$ywTKbX*D(IE"#
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTAMultiTx {

public static void main(java.lang.String[] args) {
JTAMultiTx test = new JTAMultiTx();

test.setup();
test.run();

}

/**
* Handle the previous cleanup run so that this test can recommence.
*/

public void setup() {

Connection c = null;
Statement s = null;
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

try {
s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");

} catch (SQLException e) {
// Ignore... does not exist

}

s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))");

s.close();
} finally {

if (c != null) {
c.close();
}

}
}

/**
* This test uses JTA support to handle transactions.
*/

public void run() {
Connection c = null;

try {
Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource) ctx.lookup("XADataSource");

// From the DataSource, obtain an XAConnection object that
// contains an XAResource and a Connection object.
XAConnection xaConn = ds.getXAConnection();
XAResource xaRes = xaConn.getXAResource();
Connection c = xaConn.getConnection();
Statement stmt = c.createStatement();

// For XA transactions, a transaction identifier is required.
// This is not meant to imply that all the XIDs are the same.
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// Each XID must be unique to distinguish the various transactions
// that occur.
// Support for creating XIDs is again left to the application
// program.
Xid xid1 = JDXATest.xidFactory();
Xid xid2 = JDXATest.xidFactory();
Xid xid3 = JDXATest.xidFactory();

// Do work under three transactions for this connection.
xaRes.start(xid1, XAResource.TMNOFLAGS);
int count1 = stmt.executeUpdate("INSERT INTO CUJOSQL.JTATABLE VALUES(’Value 1-A’)");
xaRes.end(xid1, XAResource.TMNOFLAGS);

xaRes.start(xid2, XAResource.TMNOFLAGS);
int count2 = stmt.executeUpdate("INSERT INTO CUJOSQL.JTATABLE VALUES(’Value 1-B’)");
xaRes.end(xid2, XAResource.TMNOFLAGS);

xaRes.start(xid3, XAResource.TMNOFLAGS);
int count3 = stmt.executeUpdate("INSERT INTO CUJOSQL.JTATABLE VALUES(’Value 1-C’)");
xaRes.end(xid3, XAResource.TMNOFLAGS);

// Prepare all the transactions
int rc1 = xaRes.prepare(xid1);
int rc2 = xaRes.prepare(xid2);
int rc3 = xaRes.prepare(xid3);

// Two of the transactions commit and one rolls back.
// The attempt to insert the second value into the table is
// not committed.
xaRes.commit(xid1, false);
xaRes.rollback(xid2);
xaRes.commit(xid3, false);

} catch (Exception e) {
System.out.println("Something has gone wrong.");

e.printStackTrace();
} finally {

try {
if (c != null)

c.close();
} catch (SQLException e) {

System.out.println("Note: Cleaup exception.");
e.printStackTrace();
}

}
}

}

>}:]RD ResultSet: bGPXgNZm;vBqBXB&m Statement TsT4P$wD>}#

>}:]RD ResultSet

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

import javax.sql.*;

import java.util.*;

import javax.transaction.*;

import javax.transaction.xa.*;

import com.ibm.db2.jdbc.app.*;
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public class JTATxEffect {

public static void main(java.lang.String[] args) {

JTATxEffect test = new JTATxEffect();

test.setup();

test.run();

}

/**

* Handle the previous cleanup run so that this test can recommence.

*/

public void setup() {

Connection c = null;

Statement s = null;

try {

Class.forName(″com.ibm.db2.jdbc.app.DB2Driver″);
c = DriverManager.getConnection(″jdbc:db2:*local″);
s = c.createStatement();

try {

s.executeUpdate(″DROP TABLE CUJOSQL.JTATABLE″);
} catch (SQLException e) {

// Ignore... does not exist

}

s.executeUpdate(″CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’Fun with JTA’)″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’JTA is fun.)″);

s.close();

} finally {

if (c != null) {

c.close();

}

}

}

/**

* This test uses JTA support to handle transactions.

*/

public void run() {

Connection c = null;
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try {

Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.

UDBXADataSource ds = (UDBXADataSource) ctx.lookup(″XADataSource″);

// From the DataSource, obtain an XAConnection object that

// contains an XAResource and a Connection object.

XAConnection xaConn = ds.getXAConnection();

XAResource xaRes = xaConn.getXAResource();

Connection c = xaConn.getConnection();

// For XA transactions, a transaction identifier is required.

// An implementation of the XID interface is not included with

// the JDBC driver. See Transactions with JTA

// for a description of this interface to build a

// class for it.

Xid xid = new XidImpl();

// The connection from the XAResource can be used as any other

// JDBC connection.

Statement stmt = c.createStatement();

// The XA resource must be notified before starting any

// transactional work.

xaRes.start(xid, XAResource.TMNOFLAGS);

// Create a ResultSet during JDBC processing and fetch a row.

ResultSet rs = stmt.executeUpdate(″SELECT * FROM CUJOSQL.JTATABLE″);
rs.next();

// The end method is called with the suspend option. The

// ResultSets associated with the current transaction are ’on hold’.

// They are neither gone nor accessible in this state.

xaRes.end(xid, XAResource.TMSUSPEND);

// In the meantime, other work can be done outside the transaction.

// The ResultSets under the transaction can be closed if the

// Statement object used to create them is reused.

ResultSet nonXARS = stmt.executeQuery(″SELECT * FROM CUJOSQL.JTATABLE″);
while (nonXARS.next()) {

// Process here...

}

// Attempt to go back to the suspended transaction. The suspended

// transaction’s ResultSet has disappeared because the statement
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// has been processed again.

xaRes.start(newXid, XAResource.TMRESUME);

try {

rs.next();

} catch (SQLException ex) {

System.out.println(″This exception is expected. The ResultSet closed due to

another process.″);
}

// When the transaction had completed, end it

// and commit any work under it.

xaRes.end(xid, XAResource.TMNOFLAGS);

int rc = xaRes.prepare(xid);

xaRes.commit(xid, false);

} catch (Exception e) {

System.out.println(″Something has gone wrong.″);
e.printStackTrace();

} finally {

try {

if (c != null)

c.close();

} catch (SQLException e) {

System.out.println(″Note: Cleaup exception.″);
e.printStackTrace();

}

}

}

}

>}:axBq: bGPXgNZ&CLrPaxBqD>}#

>}:axBq

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

import javax.sql.*;

import java.util.*;

import javax.transaction.*;

import javax.transaction.xa.*;

import com.ibm.db2.jdbc.app.*;

public class JTATxEnd {
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public static void main(java.lang.String[] args) {

JTATxEnd test = new JTATxEnd();

test.setup();

test.run();

}

/**

* Handle the previous cleanup run so that this test can recommence.

*/

public void setup() {

Connection c = null;

Statement s = null;

try {

Class.forName(″com.ibm.db2.jdbc.app.DB2Driver″);
c = DriverManager.getConnection(″jdbc:db2:*local″);
s = c.createStatement();

try {

s.executeUpdate(″DROP TABLE CUJOSQL.JTATABLE″);
} catch (SQLException e) {

// Ignore... does not exist

}

s.executeUpdate(″CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’Fun with JTA’)″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’JTA is fun.)″);

s.close();

} finally {

if (c != null) {

c.close();

}

}

}

/**

* This test use JTA support to handle transactions.

*/

public void run() {

Connection c = null;

try {

Context ctx = new InitialContext();
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// Assume the data source is backed by a UDBXADataSource.

UDBXADataSource ds = (UDBXADataSource) ctx.lookup(″XADataSource″);

// From the DataSource, obtain an XAConnection object that

// contains an XAResource and a Connection object.

XAConnection xaConn = ds.getXAConnection();

XAResource xaRes = xaConn.getXAResource();

Connection c = xaConn.getConnection();

// For XA transactions, transaction identifier is required.

// An implementation of the XID interface is not included

// with the JDBC driver. See Transactions with JTA for a

// description of this interface to build a class for it.

Xid xid = new XidImpl();

// The connection from the XAResource can be used as any other

// JDBC connection.

Statement stmt = c.createStatement();

// The XA resource must be notified before starting any

// transactional work.

xaRes.start(xid, XAResource.TMNOFLAGS);

// Create a ResultSet during JDBC processing and fetch a row.

ResultSet rs = stmt.executeUpdate(″SELECT * FROM CUJOSQL.JTATABLE″);
rs.next();

// When the end method is called, all ResultSet cursors close.

// Accessing the ResultSet after this point results in an

// exception being thrown.

xaRes.end(xid, XAResource.TMNOFLAGS);

try {

String value = rs.getString(1);

System.out.println(″Something failed if you receive this message.″);
} catch (SQLException e) {

System.out.println(″The expected exception was thrown.″);
}

// Commit the transaction to ensure that all locks are

// released.

int rc = xaRes.prepare(xid);

xaRes.commit(xid, false);

} catch (Exception e) {

System.out.println(″Something has gone wrong.″);
e.printStackTrace();
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} finally {

try {

if (c != null)

c.close();

} catch (SQLException e) {

System.out.println(″Note: Cleaup exception.″);
e.printStackTrace();

}

}

}

}

>}:]RMLxBq: bGH]RBq;sLxCBqD>}#

>}:]RMLxBq

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

import javax.sql.*;

import java.util.*;

import javax.transaction.*;

import javax.transaction.xa.*;

import com.ibm.db2.jdbc.app.*;

public class JTATxSuspend {

public static void main(java.lang.String[] args) {

JTATxSuspend test = new JTATxSuspend();

test.setup();

test.run();

}

/**

* Handle the previous cleanup run so that this test can recommence.

*/

public void setup() {

Connection c = null;

Statement s = null;

try {

Class.forName(″com.ibm.db2.jdbc.app.DB2Driver″);
c = DriverManager.getConnection(″jdbc:db2:*local″);
s = c.createStatement();
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try {

s.executeUpdate(″DROP TABLE CUJOSQL.JTATABLE″);
} catch (SQLException e) {

// Ignore... doesn’t exist

}

s.executeUpdate(″CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’Fun with JTA’)″);
s.executeUpdate(″INSERT INTO CUJOSQL.JTATABLE VALUES(’JTA is fun.)″);

s.close();

} finally {

if (c != null) {

c.close();

}

}

}

/**

* This test uses JTA support to handle transactions.

*/

public void run() {

Connection c = null;

try {

Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.

UDBXADataSource ds = (UDBXADataSource) ctx.lookup(″XADataSource″);

// From the DataSource, obtain an XAConnection object that

// contains an XAResource and a Connection object.

XAConnection xaConn = ds.getXAConnection();

XAResource xaRes = xaConn.getXAResource();

Connection c = xaConn.getConnection();

// For XA transactions, a transaction identifier is required.

// An implementation of the XID interface is not included with

// the JDBC driver. Transactions with JTA for a

// description of this interface to build a class for it.

Xid xid = new XidImpl();

// The connection from the XAResource can be used as any other

// JDBC connection.

Statement stmt = c.createStatement();

// The XA resource must be notified before starting any
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// transactional work.

xaRes.start(xid, XAResource.TMNOFLAGS);

// Create a ResultSet during JDBC processing and fetch a row.

ResultSet rs = stmt.executeUpdate(″SELECT * FROM CUJOSQL.JTATABLE″);
rs.next();

// The end method is called with the suspend option. The

// ResultSets associated with the current transaction are ’on hold’.

// They are neither gone nor accessible in this state.

xaRes.end(xid, XAResource.TMSUSPEND);

// Other work can be performed with the transaction.

// As an example, you can create a statement and process a query.

// This work and any other transactional work that the transaction may

// perform is separate from the work done previously under the XID.

Statement nonXAStmt = conn.createStatement();

ResultSet nonXARS = nonXAStmt.executeQuery(″SELECT * FROM CUJOSQL.JTATABLE″);
while (nonXARS.next()) {

// Process here...

}

nonXARS.close();

nonXAStmt.close();

// If an attempt is made to use any suspended transactions

// resources, an exception results.

try {

rs.getString(1);

System.out.println(″Value of the first row is ″ + rs.getString(1));

} catch (SQLException e) {

System.out.println(″This was an expected exception - suspended ResultSet

was used.″);
}

// Resume the suspended transaction and complete the work on it.

// The ResultSet is exactly as it was before the suspension.

xaRes.start(newXid, XAResource.TMRESUME);

rs.next();

System.out.println(″Value of the second row is ″ + rs.getString(1));

// When the transaction has completed, end it

// and commit any work under it.

xaRes.end(xid, XAResource.TMNOFLAGS);

int rc = xaRes.prepare(xid);
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xaRes.commit(xid, false);

} catch (Exception e) {

System.out.println(″Something has gone wrong.″);
e.printStackTrace();

} finally {

try {

if (c != null)

c.close();

} catch (SQLException e) {

System.out.println(″Note: Cleaup exception.″);
e.printStackTrace();

}

}

}

}
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}g,Z PreparedStatement M CallableStatement `P2'V Statement `D&\#w*}bG Statement `

OD executeQuery"executeUpdate M execute =(#b)=(SU SQL od4xP/,&m,g{"T+|

Gk PreparedStatement r CallableStatement TsdO9C,ra<Bl##

Statement: Statement TsCZ&m2, SQL odMq!|yzIDa{#?N;\* Statement T

sr*;v ResultSet#g{fZr*D ResultSet,ryP&m SQL odDod=(<~=XXUodD10

ResultSet#

4(od: Statement TsG9C createStatement =(S Connection Ts4(D#}g,Y(QfZ{* conn

D Connection Ts,TBzkP+4(;v Statement TsTCZ+ SQL od+MA}]b:

Statement stmt = conn.createStatement();

8( ResultSet Xw: ResultSet DXwknU4(|GDod`X*#Connection.createStatement =(Jm

z8(b) ResultSet Xw#TBGP' createStatement =(wCD;)>}:

>}:createStatement =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// The following is new in JDBC 2.0

Statement stmt2 = conn.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_UPDATEABLE);

// The following is new in JDBC 3.0

Statement stmt3 = conn.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_READ_ONLY, ResultSet.HOLD_CURSOR_OVER_COMMIT);

PXb)XwD|`E",N{ ResultSet#

&mod: 9C Statement Ts&m SQL odG(} executeQuery()"executeUpdate() M execute() =(j

ID#

S SQL i/5Xa{: g{*&m5X ResultSet TsD SQL i/od,r&9C executeQuery() =(#

zITN<;v>}Lr,KLr9C Statement Ts executeQuery =(4q! ResultSet#

"b:g{9C executeQuery &mD SQL od;5X ResultSet,rWv SQLException#

5X SQL odD|BF}: g{*@ SQL G5X|BF}D0}](eoT1(DDL)odr0}]Y]

oT1(DML)od,r&9C executeUpdate() =(#StatementExample Lr9C Statement TsD

executeUpdate =(#

&m$Z5X*4*D SQL od: g{ SQL od`MG4*D,r&9C execute =(#Z&mK=(

.s,JDBC }/LrMIT(} API wCf_&CLr SQL odzIK24`MDa{#g{a{GAY

;v ResultSet,r execute =(5X true,g{5X5G|BF},r5X false#C=KE".s,&CL

rI9Cod=(D getUpdateCount r getResultSet 4lw&m SQL odyC=D5X5#StatementExecute

LrT Statement Ts9C execute =(#KLrZ{+M SQL odw*N}#Lr&mod"7(XZy

*&mDZ]DE",+;i4za)D SQL DD>#

"b:1a{G ResultSet 1wC getUpdateCount =(+5X -1#1a{G|BF}1wC getResultSet =

(+5XU#
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cancel =(: >z JDBC }/LrD=(G,=D,bIT@9T,;TsKPD=v_Lp5CTs#

cancel =(G;v}b#;v_LI9C cancel =(4axZ,;TsDm;_LP$1dKPD SQL od#

>z JDBC }/Lr;\?F_L#9$w;|;\ks_L#9}Z4PDNq#rK,*C;!{od#

9Th*1d#cancel =(IC4#953OD'X SQL i/#

>}:9C Statement TsD executeUpdate =(: bGPXgN9C Statement TsD executeUpdate

=(D>}#

>}:9C Statement TsD executeUpdate =(

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import java.util.Properties;

public class StatementExample {

public static void main(java.lang.String[] args)
{

// Suggestion: Load these from a properties object.
String DRIVER = "com.ibm.db2.jdbc.app.DB2Driver";
String URL = "jdbc:db2://*local";

// Register the native JDBC driver. If the driver cannot be
// registered, the test cannot continue.

try {
Class.forName(DRIVER);

} catch (Exception e) {
System.out.println("Driver failed to register.");
System.out.println(e.getMessage());

System.exit(1);
}

Connection c = null;
Statement s = null;

try {
// Create the connection properties.
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database.
c = DriverManager.getConnection(URL, properties);

// Create a Statement object.
s = c.createStatement();

// Delete the test table if it exists. Note: This
// example assumes that the collection MYLIBRARY
// exists on the system.
try {

s.executeUpdate("DROP TABLE MYLIBRARY.MYTABLE");
} catch (SQLException e) {

// Just continue... the table probably does not exist.
}

// Run an SQL statement that creates a table in the database.
s.executeUpdate("CREATE TABLE MYLIBRARY.MYTABLE (NAME VARCHAR(20), ID INTEGER)");

// Run some SQL statements that insert records into the table.
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’RICH’, 123)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’FRED’, 456)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’MARK’, 789)");
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// Run an SQL query on the table.
ResultSet rs = s.executeQuery("SELECT * FROM MYLIBRARY.MYTABLE");

// Display all the data in the table.
while (rs.next()) {

System.out.println("Employee " + rs.getString(1) + " has ID " + rs.getInt(2));
}

} catch (SQLException sqle) {
System.out.println("Database processing has failed.");
System.out.println("Reason: " + sqle.getMessage());

} finally {
// Close database resources
try {
if (s != null) {

s.close();
}

} catch (SQLException e) {
System.out.println("Cleanup failed to close Statement.");

}
}

try {
if (c != null) {

c.close();
}

} catch (SQLException e) {
System.out.println("Cleanup failed to close Connection.");

}
}

}
}

PreparedStatement: PreparedStatement )9 Statement SZ,|a)KTr SQL odmSN}D'

V#

+Mx}]bD SQL od(};v|,=v=hD}L45Xa{#WH<8|G,;s&m|G#hz

Statement Ts,b=vWNT&CLrxTdI;vWN#PreparedStatement Jm+b=v=hV*#<8=

hZ4(Ts1"z,x&m=hZT PreparedStatement TswC executeQuery"executeUpdate r execute =

(1"z#

g{;mSN}jG,\;+ SQL &mVnI%@DWN";Pbe#N}jGEZ&CLrP,Sx9|\

;f_}]b|Z<81";_PX(D5,+|Z&m.0a);v5#Z SQL odP,N}jGG9CJ

Em>D#

(}9CN}jG,PI\4(CZX(ksD;c SQL od#}g,x(TB SQL i/od:

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ’DETTINGER’

bG;vX(D SQL od,|;5X;v5;4XZ{* Dettinger DM1DE"#(}mSN}jG,IT

9od|*in:

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ?

(}r%X+N}jGhC*3v5,ITq!XZmPDNNM1DE"#

IZ0;v Statement >}IT;-};N<8WN"SE9C;,DN}54X4XxP&m,yT

PreparedStatement \;a)H Statement |_DT\#

"b:*'V>z JDBC }/LrDodOC,Xk9C PreparedStatement#
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4( PreparedStatement: prepareStatement =(C44(BD PreparedStatement Ts#k createStatement =

(;,,4( PreparedStatement Ts1Xka) SQL od#ZGv1r,T SQL odxP$`kT)9C#

}g,Y(QfZ{* conn D Connection Ts,TB>}+4( PreparedStatement Ts"<8*Z}]b

P&mD SQL od#

PreparedStatement ps = conn.prepareStatement(“SELECT * FROM EMPLOYEE_TABLE
WHERE LASTNAME = ?”);

8( ResultSet XwMT/zID|'V: k createStatement =(`,,XX prepareStatement =(D?D

Ga)T8( ResultSet XwD'V#prepareStatement =(9_Pde,I9CT/zID|#TBGP'

prepareStatement =(wCD;)>}:

>}:prepareStatement =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// New in JDBC 2.0

PreparedStatement ps2 = conn.prepareStatement(“SELECT * FROM
EMPLOYEE_TABLE WHERE LASTNAME = ?”,

ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_UPDATEABLE);

// New in JDBC 3.0

PreparedStatement ps3 = conn.prepareStatement(“SELECT * FROM
EMPLOYEE_TABLE WHERE LASTNAME = ?”,
ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_UPDATEABLE,
ResultSet.HOLD_CURSOR_OVER_COMMIT);

PreparedStatement ps4 = conn.prepareStatement(“SELECT * FROM
EMPLOYEE_TABLE WHERE LASTNAME = ?”, Statement.RETURN_GENERATED_KEYS);

&mN}: ZIT&m PreparedStatement Ts.0,Xk+?vN}jGhC*;)5#PreparedStatement

Tsa)Km`vCZhCN}D=(#yPb)=(Dq=y* set<Type>,dP <Type> G Java }]`

M#b)=(D;)>}|( setInt"setLong"setString"setTimestamp"setNull M setBlob#8uyPb)=

(<P=vN}:

v Z;vN}GCN}ZodPDw}#N}jG_PS 1 *<D`E#

v Z~vN}G*TZ;vN}hCD5#P8v set<Type> =(_P=SDN},g setBinaryStream OD

$HN}#

PX|`E",kiD java.sql |D Javadoc#(}T ps xvZH0>}P<8D SQL od,TBzk5w

KgNZ&m.08(N}5:

ps.setString(1,’Dettinger’);

g{"T&mxPP4hCDN}jGD PreparedStatement,r+Wv SQLException#

"b:ZhCN}jG.s,}G"zBPiv,qrN}jG+#V_P,;v5#

v m;v set =(wC|DKC5#

v wC clearParameters =(1}%KC5#

clearParameters =(+yPN}<jG*P4hC#ZxP clearParameters wC.s,Z4PB;v}L.0,

XkYNTyPN}wC set =(#
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ParameterMetaData 'V: BD ParameterMetaData SZJmlwXZN}DE"#K'Vk ResultSetMetaData

`{"R`F#a)K+fDng+H"jH"}]`M"}]`M{T0CN}GqJmU5.`DE"#

N{>}:ParameterMetaData TKbgNZ&CLrP9CbnB'V#

&m PreparedStatement: k&m Statement Ts`F,9C PreparedStatement Ts&m SQL od

G(} executeQuery"executeUpdate M execute =(jID#k Statement f>;,,IZZ4(Ts1Qa

)K SQL od,yT;Zb)=(O+MN}#IZ PreparedStatement )9 Statement,yT&CLrI"

TwC executeQuery"executeUpdate M execute =(DSU SQL odDf>#byv+<BWv

SQLException#

S SQL i/5Xa{: g{*&m5X ResultSet TsD SQL i/od,r&9C executeQuery =(#

PreparedStatementExample Lr9C PreparedStatement TsD executeQuery =(4q! ResultSet#

"b:g{9C executeQuery =(&mD SQL od;5X ResultSet,rWv SQLException#

5X SQL odD|BF}: g{*@ SQL G5X|BF}D0}](eoT1(DDL)odr0}]Y]

oT1(DML)od,r&9C executeUpdate =(#PreparedStatementExample y>Lr9C PreparedStatement

TsD executeUpdate =(#

&m$Z5X*4*D SQL od: g{ SQL od`MG4*D,r&9C execute =(#Z&mK=(

.s,JDBC }/LrMIT(} API wCf_&CLr SQL odyzIDa{D`M#g{a{GAY;

v ResultSet,r execute =(5X true,g{5X5G|BF},r5X false#C=KE".s,&CLr

I9C getUpdateCount r getResultSet od=(4lw&m SQL odyC=D5X5#

"b:1a{G ResultSet 1wC getUpdateCount =(+5X -1#1a{G|BF}1wC getResultSet =

(+5XU#

>}:9C PreparedStatement 4q! ResultSet: bGPX9C PreparedStatement TsD executeQuery

=(4q! ResultSet D>}#

>}:9C PreparedStatement 4q! ResultSet

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import java.util.Properties;

public class PreparedStatementExample {

public static void main(java.lang.String[] args)
{

// Load the following from a properties object.
String DRIVER = "com.ibm.db2.jdbc.app.DB2Driver";
String URL = "jdbc:db2://*local";

// Register the native JDBC driver. If the driver cannot
// be registered, the test cannot continue.

try {
Class.forName(DRIVER);
} catch (Exception e) {
System.out.println("Driver failed to register.");
System.out.println(e.getMessage());

System.exit(1);
}

Connection c = null;
Statement s = null;
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// This program creates a table that is
// used by prepared statements later.

try {
// Create the connection properties.
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database.
c = DriverManager.getConnection(URL, properties);

// Create a Statement object.
s = c.createStatement();

// Delete the test table if it exists. Note that
// this example assumes throughout that the collection
// MYLIBRARY exists on the system.
try {

s.executeUpdate("DROP TABLE MYLIBRARY.MYTABLE");
} catch (SQLException e) {

// Just continue... the table probably did not exist.
}

// Run an SQL statement that creates a table in the database.
s.executeUpdate("CREATE TABLE MYLIBRARY.MYTABLE (NAME VARCHAR(20), ID INTEGER)");

} catch (SQLException sqle) {
System.out.println("Database processing has failed.");
System.out.println("Reason: " + sqle.getMessage());

} finally {
// Close database resources
try {

if (s != null) {
s.close();

}
} catch (SQLException e) {

System.out.println("Cleanup failed to close Statement.");
}

}

// This program then uses a prepared statement to insert many
// rows into the database.
PreparedStatement ps = null;
String[] nameArray = {"Rich", "Fred", "Mark", "Scott", "Jason",

"John", "Jessica", "Blair", "Erica", "Barb"};
try {
// Create a PreparedStatement object that is used to insert data into the
// table.
ps = c.prepareStatement("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (?, ?)");

for (int i = 0; i < nameArray.length; i++) {
ps.setString(1, nameArray[i]); // Set the Name from our array.
ps.setInt(2, i+1); // Set the ID.

ps.executeUpdate();
}

} catch (SQLException sqle) {
System.out.println("Database processing has failed.");
System.out.println("Reason: " + sqle.getMessage());

} finally {
// Close database resources
try {

if (ps != null) {
ps.close();
}

} catch (SQLException e) {
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System.out.println("Cleanup failed to close Statement.");
}

}

// Use a prepared statement to query the database
// table that has been created and return data from it. In
// this example, the parameter used is arbitrarily set to
// 5, meaning return all rows where the ID field is less than
// or equal to 5.

try {
ps = c.prepareStatement("SELECT * FROM MYLIBRARY.MYTABLE " +

"WHERE ID <= ?");

ps.setInt(1, 5);

// Run an SQL query on the table.
ResultSet rs = ps.executeQuery();
// Display all the data in the table.

while (rs.next()) {
System.out.println("Employee " + rs.getString(1) + " has ID " + rs.getInt(2));

}

} catch (SQLException sqle) {
System.out.println("Database processing has failed.");
System.out.println("Reason: " + sqle.getMessage());

} finally {
// Close database resources
try {

if (ps != null) {
ps.close();
}

} catch (SQLException e) {
System.out.println("Cleanup failed to close Statement.");

}

try {
if (c != null) {

c.close();
}

} catch (SQLException e) {
System.out.println("Cleanup failed to close Connection.");

}

}
}

}

>}:ParameterMetaData: bGPX9C ParameterMetaData SZ4lwXZN}DE"D>}#

>}:ParameterMetaData

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// ParameterMetaData example. This program demonstrates
// the new support of JDBC 3.0 for learning information
// about parameters to a PreparedStatement.
//
// Command syntax:
// java PMD
//
//////////////////////////////////////////////////////////////////////////////////
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//
// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////

import java.sql.*;

public class PMD {

// Program entry point.
public static void main(java.lang.String[] args)
throws Exception
{

// Obtain setup.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

Connection c = DriverManager.getConnection("jdbc:db2:*local");
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.MYTABLE VALUES(?, ?, ?)");
ParameterMetaData pmd = ps.getParameterMetaData();

for (int i = 1; i < pmd.getParameterCount(); i++) {
System.out.println("Parameter number " + i);
System.out.println(" Class name is " + pmd.getParameterClassName(i));
// Note: Mode relates to input, output or inout
System.out.println(" Mode is " + pmd.getParameterClassName(i));
System.out.println(" Type is " + pmd.getParameterType(i));
System.out.println(" Type name is " + pmd.getParameterTypeName(i));
System.out.println(" Precision is " + pmd.getPrecision(i));
System.out.println(" Scale is " + pmd.getScale(i));
System.out.println(" Nullable? is " + pmd.isNullable(i));
System.out.println(" Signed? is " + pmd.isSigned(i));

}
}

}

CallableStatement: CallableStatement SZ)9 PreparedStatement,|a)KTdvMdk/dvN}

D'V#CallableStatement SZ9_PT PreparedStatement SZa)DdkN}D'V#

CallableStatement SZJm9C SQL od4wCf"}L#f"}LG_P}]bSZDLr#b)Lr5P

BPwn:

v |GIT5PdkMdvN},r_HdkVdvDN}#

v |GITP5X5#
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v |GP\&5X`v ResultSet#

Z JDBC P,f"}LwCZEnOGT}]bD%;wC,+kf"}L`X*DLrIT5P}TYFD

}]bks#f"}LLr9IT4Pm`d|(#;G9C SQL od4PDLrNq#

IZ CallableStatement q-+<8k&mWNV*bV PreparedStatement #M,yT|GPI\xPnEX

B9C(PXj8E",N{ PreparedStatement)#IZf"}LD SQL ods(=LrP,yTIT+|G

w*2, SQL &m,"R\;TC==qCx;=DT\vf#;vTnE==9Cf"}LD>}G+m`

}]b$wb0Z%;IXB9C}]bwCP#;PbvwC+(}xg0yd|53,+CksITZ6

L53OjIm`$w#

4( CallableStatement: 9C prepareCall =(44(BD CallableStatement Ts#TZ prepareStatement =

(,XkZ4( CallableStatement Ts1a) SQL od#ZGv1r,T SQL odxP$`k#}g,Y

(QfZ{* conn D Connection Ts,TBLrod+4( CallableStatement Ts"jICZq!QIT

Z}]bPxP&mD SQL odD<8WN:

PreparedStatement ps = conn.prepareStatement("? = CALL ADDEMPLOYEE(?, ?, ?");

ADDEMPLOYEE f"}LTBM1U{"{Dga#OET0{D-mDC'j6SUdkN}#y]KE

",I9CXZM1DE"(g{D*<UZ"V+>T0?E,HH)4|B`v+>}]bm#Kb,f

"}LG;vITzICM1Dj<C'j6MgSJ~X7DLr#f"}L9IT+xPu<C'{M\

kDgSJ~"MxMC-m;;s,MC-mIT+CE"a)xM1#

ADDEMPLOYEE f"}LhC*xP5X5#5XkITGI&zk,2ITGZ"zJO1IIwCLr

9CDJOzk#9IT+5X5(eIBM1D+>j6E#ns,f"}LLrITTZ?==&mi/

"#V4TG)i/D ResultSet &Zr*4,RI)wCLr9C#(}y5XD ResultSet 4i/PXBM

1DyPE""9dI)wC_9CGOmD#

BPwZTgNjI?;Vb)`MDNqwK{v#

8( ResultSet XwMT/zID|'V: TZ createStatement M prepareStatement,fZ`vf>D

prepareCall,|Ga)KT8( ResultSet XwD'V#k prepareStatement ;,,prepareCall =(4a)de

49C4T CallableStatement DT/zID|(JDBC 3.0 ;'VKEn)#TBG;)P' prepareCall =(

wCD>}:

>}:prepareCall =(

// The following is new in JDBC 2.0

CallableStatement cs2 = conn.prepareCall("? = CALL ADDEMPLOYEE(?, ?, ?)",
ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_UPDATEABLE);

// New in JDBC 3.0

CallableStatement cs3 = conn.prepareCall("? = CALL ADDEMPLOYEE(?, ?, ?)",
ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_UPDATEABLE,
ResultSet.HOLD_CURSOR_OVER_COMMIT);

&mN}: g0yv,CallableStatement TsITSU}V`MDN}:

v IN
&m IN N}D==k PreparedStatement `,#9CyLPD PreparedStatement `DwVhC=(4hC

N}#

v OUT
OUT N}G9C registerOutParameter =(&mD#registerOutParameter Dn#{N=GSUw}N}w*
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Z;vN},"SU SQL `Mw*Z~vN}#bf_ JDBC }/LrZ&mod1Z{SN}C=24

yD}]#ITZ java.sql | Javadoc PR= registerOutParameter =(Dd|=vde#

v INOUT
INOUT N}*sjI IN N}M OUT N}D$w#TZ?v INOUT N},ZIT&mod.0,Xk

wChC=(M registerOutParameter =(#g{;hCr"aNNN},r&mod1+Wv SQLException#

PX|`E",kN<>}:4(xPdkMdvN}D}L#

TZ PreparedStatement,}GYNwChC=(,qr CallableStatement N}5Z=N&m.d#V;d#

clearParameters =(;0l*dv"aDN}#ZwC clearParameters .s,XkYN+yP IN N}hC*

;v5,+yP OUT N}<;XYN"a#

"b:;(;\+N}DEnkN}jGDw}l}#f"}LwCZ{+X(}?vN}+Mx|#X( SQL

od9C ? V{(N}jG)4m>ZKP1a)D5#k<GTB>}4la=vEn.dDnl:

CallableStatement cs = con.prepareCall(“CALL PROC(?, ”SECOND“, ?)”);

cs.setString(1, “First”); //Parameter marker 1, Stored procedure parm 1

cs.setString(2, “Third”); //Parameter marker 2, Stored procedure parm 3

(}{FCJf"}LN}: f"}LDN}_P`X*D{F,gTBf"}Lywy>:

>}:f"}LN}

"b:kDAzk>};#$ywTKbX*D(IE"#

CREATE
PROCEDURE MYLIBRARY.APROC

(IN PARM1 INTEGER)
LANGUAGE SQL SPECIFIC MYLIBRARY.APROC
BODY: BEGIN

<Perform a task here...>
END BODY

fZ;v{* PARM1 D{}N}#Z JDBC 3.0 P,'V(}{FT0(}w}48(f"}LN}#*K

}LhC CallableStatement DzkgB:

CallableStatement cs = con.prepareCall(“CALL APROC(?)”);

cs.setString("PARM1", 6); //Sets input parameter at index 1 (PARM1) to 6.

PX|`E",N{&m CallableStatement#

&m CallableStatement: 9C CallableStatement Ts&m SQL f"}LwCG9CdO

PreparedStatement Ts9CD=(jID#

5Xf"}LDa{: g{Zf"}LZ&m SQL i/od,rIT9i/a{I)wCCf"}LDL

r9C#9ITZf"}LPwC`vi/,wCLrI&mICDyP ResultSet#

PX|`E",N{>}:4(xP`v ResultSet D}L#

"b:g{9C executeQuery 4&mf"}L,"R;P5X ResultSet,rWv SQLException#
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"PXCJ ResultSet: 5Xf"}LDa{&m ResultSet Mf"}L,"a)K9CyP Java(TM)

Development Kit(JDK)"PfD>}#Z>}P,4USf"}Lr*DZ;v ResultSet =yr*Dns;

v ResultSet DNr4&m ResultSet#Z9CB;v ResultSet .0+XU0;v ResultSet#

Z JDK 1.4 P,'VSf"}LP"PX9C ResultSet#

"b:Z V5R2 P,Q(}0|nPSZ1(CLI)+K&\mSABc53'V#rK,ZgZ V5R2 D5

3OKPD JDK 1.4 ;_PKn'VIC#

5Xf"}LD|BF}: 5Xf"}LD|BF}G JDBC f6PV[D;n&\,+Z iSeries =(O

10;'VK&\#;Pl(Sf"}LwC5X`v|BF}#g{h*4Tf"}LP&mD SQL odD

|BF},rP=V=(5X5:

v +5w*dvN}5X#

v +5w*5X54SN}5X#bGdvN}D;VXbiv#PX|`E",N{&m_P5X5Df

"}L#

&m_P4*$Z5XDf"}L: g{4Tf"}LwCDa{G4*D,r&9C execute =(#Z&

mK=(.s,JDBC }/LrMIT(} API wCf_&CLrf"}LzIK24`MDa{#g{a{

G;vr`v ResultSet,r execute =(5X true#f"}LwC;5X|BF}#

&m_P5X5Df"}L: iSeries =('V_P`FZ/}5X5D5X5Df"}L#sd|N}jG

GyTf"}LD5X5wjG,"R+djG*If"}LwC8(#BfMGbyD;v>}:

? = CALL MYPROC(?, ?, ?)

f"}LwCD5X5\G_P{}`M,"RXksNNd|dvN}Gy"a#

PX|`E",N{>}:4(_P5X5D}L#

>}:IBM Developer Kit for Java D CallableStatement SZ: bG;vXZgN9C CallableStatement

SZD>}#

>}:CallableStatement SZ

"b:kDAzk>};#$ywTKbX*D(IE"#

// Connect to iSeries server.
Connection c = DriverManager.getConnection("jdbc:db2://mySystem");

// Create the CallableStatement object.
// It precompiles the specified call to a stored procedure.
// The question marks indicate where input parameters must be set and
// where output parameters can be retrieved.
// The first two parameters are input parameters, and the third parameter is an output parameter.
CallableStatement cs = c.prepareCall("CALL MYLIBRARY.ADD (?, ?, ?)");

// Set input parameters.
cs.setInt (1, 123);
cs.setInt (2, 234);

// Register the type of the output parameter.
cs.registerOutParameter (3, Types.INTEGER);

// Run the stored procedure.
cs.execute ();
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// Get the value of the output parameter.
int sum = cs.getInt (3);

// Close the CallableStatement and the Connection.
cs.close();
c.close();

PX|`E",N{ CallableStatement#

>}:4(xP`v ResultSet D}L: "b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import java.util.Properties;

public class CallableStatementExample1 {

public static void main(java.lang.String[] args) {

// Register the Native JDBC driver. If we cannot
// register the driver, the test cannot continue.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

// Create the connection properties
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database
Connection c = DriverManager.getConnection("jdbc:db2://*local", properties);

Statement s = c.createStatement();

// Create a procedure with multiple ResultSets.
String sql = "CREATE PROCEDURE MYLIBRARY.SQLSPEX1 " +

"RESULT SET 2 LANGUAGE SQL READS SQL DATA SPECIFIC MYLIBRARY.SQLSPEX1 " +
"EX1: BEGIN " +
" DECLARE C1 CURSOR FOR SELECT * FROM QSYS2.SYSPROCS " +
" WHERE SPECIFIC_SCHEMA = ’MYLIBRARY’; " +
" DECLARE C2 CURSOR FOR SELECT * FROM QSYS2.SYSPARMS " +
" WHERE SPECIFIC_SCHEMA = ’MYLIBRARY’; " +
" OPEN C1; " +
" OPEN C2; " +
" SET RESULT SETS CURSOR C1, CURSOR C2; " +
"END EX1 ";

try {
s.executeUpdate(sql);
} catch (SQLException e) {
// NOTE: We are ignoring the error here. We are making
// the assumption that the only reason this fails
// is because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Now use JDBC to run the procedure and get the results back. In
// this case we are going to get information about ’MYLIBRARY’s stored
// procedures (which is also where we created this procedure, thereby
// ensuring that there is something to get.
CallableStatement cs = c.prepareCall("CALL MYLIBRARY.SQLSPEX1");

ResultSet rs = cs.executeQuery();

// We now have the first ResultSet object that the stored procedure
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// left open. Use it.
int i = 1;
while (rs.next()) {

System.out.println("MYLIBRARY stored procedure " + i + " is " + rs.getString(1) + "." +
rs.getString(2));

i++;

}
System.out.println("");

// Now get the next ResultSet object from the system - the previous
// one is automatically closed.
if (!cs.getMoreResults()) {

System.out.println("Something went wrong. There should have been another
ResultSet, exiting.");

System.exit(0);
}
rs = cs.getResultSet();

// We now have the second ResultSet object that the stored procedure
// left open. Use that one.
i = 1;
while (rs.next()) {

System.out.println("MYLIBRARY procedure " + rs.getString(1) + "." + rs.getString(2) +
" parameter: " + rs.getInt(3) + " direction: " + rs.getString(4) +
" data type: " + rs.getString(5));

i++;

}

if (i == 1) {
System.out.println("None of the stored procedures have any parameters.");

}

if (cs.getMoreResults()) {
System.out.println("Something went wrong, there should not be another ResultSet.");
System.exit(0);

}

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}

>}:4(xPdkMdvN}D}L: "b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import java.util.Properties;

public class CallableStatementExample2 {

public static void main(java.lang.String[] args) {

// Register the Native JDBC driver. If we cannot
// register the driver, the test cannot continue.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

// Create the connection properties
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Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database
Connection c = DriverManager.getConnection("jdbc:db2://*local", properties);

Statement s = c.createStatement();

// Create a procedure with in, out, and in/out parameters.
String sql = "CREATE PROCEDURE MYLIBRARY.SQLSPEX2 " +

"(IN P1 INTEGER, OUT P2 INTEGER, INOUT P3 INTEGER) " +
"LANGUAGE SQL SPECIFIC MYLIBRARY.SQLSPEX2 " +
"EX2: BEGIN " +
" SET P2 = P1 + 1; " +
" SET P3 = P3 + 1; " +
"END EX2 ";

try {
s.executeUpdate(sql);

} catch (SQLException e) {
// NOTE: We are ignoring the error here. We are making
// the assumption that the only reason this fails
// is because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Prepare a callable statement used to run the procedure.
CallableStatement cs = c.prepareCall("CALL MYLIBRARY.SQLSPEX2(?, ?, ?)");

// All input parameters must be set and all output parameters must
// be registered. Notice that this means we have two calls to make
// for an input output parameter.
cs.setInt(1, 5);
cs.setInt(3, 10);
cs.registerOutParameter(2, Types.INTEGER);
cs.registerOutParameter(3, Types.INTEGER);

// Run the procedure
cs.executeUpdate();

// Verify the output parameters have the desired values.
System.out.println("The value of P2 should be P1 (5) + 1 = 6. --> " + cs.getInt(2));
System.out.println("The value of P3 should be P3 (10) + 1 = 11. --> " + cs.getInt(3));

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}

>}:4(xP5X5D}L: "b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import java.util.Properties;

public class CallableStatementExample3 {

public static void main(java.lang.String[] args) {
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// Register the native JDBC driver. If the driver cannot
// be registered, the test cannot continue.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

// Create the connection properties
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database
Connection c = DriverManager.getConnection("jdbc:db2://*local", properties);

Statement s = c.createStatement();

// Create a procedure with a return value. Note that return value support
// is new in V4R5.
String sql = "CREATE PROCEDURE MYLIBRARY.SQLSPEX3 " +

" LANGUAGE SQL SPECIFIC MYLIBRARY.SQLSPEX3 " +
" EX3: BEGIN " +
" RETURN 1976; " +
" END EX3 ";

try {
s.executeUpdate(sql);

} catch (SQLException e) {
// NOTE: The error is ignored here. The assumptions is
// made that the only reason this fails is
// because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Prepare a callable statement used to run the procedure.
CallableStatement cs = c.prepareCall("? = CALL MYLIBRARY.SQLSPEX3");

// You still need to register the output parameter.
cs.registerOutParameter(1, Types.INTEGER);

// Run the procedure.
cs.executeUpdate();

// Show that the correct value is returned.
System.out.println("The return value should always be 1976 for this example: --> " +

cs.getInt(1));

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}
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ResultSet SZa)T(}KPi/zIDa{DCJ#ZEnO,IT+ ResultSet D}]ksI;vx

PX(}?vPT0X(}?vPDm#1!ivB,mDPG43rlwD#Z;PP,IT4NNNrC
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v 8( CallableStatement D ResultSet XwMT/zID|'V

"b:P) ResultSet =(IC4q! ResultSet `MM ResultSet D"PT,+;P=(ICZq! ResultSet

DI#VT#

>}:itM;it ResultSet: TB>}T>Z+Pek=mP1itk;it ResultSet .dDnl#

>}:itM;it ResultSet

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

public class Sensitive {

public Connection connection = null;

public static void main(java.lang.String[] args) {
Sensitive test = new Sensitive();

test.setup();
test.run("sensitive");
test.cleanup();

test.setup();
test.run("insensitive");
test.cleanup();

}

public void setup() {

try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
try {

s.executeUpdate("drop table cujosql.sensitive");
} catch (SQLException e) {

// Ignored.
}

s.executeUpdate("create table cujosql.sensitive(col1 int)");
s.executeUpdate("insert into cujosql.sensitive values(1)");
s.executeUpdate("insert into cujosql.sensitive values(2)");
s.executeUpdate("insert into cujosql.sensitive values(3)");
s.executeUpdate("insert into cujosql.sensitive values(4)");
s.executeUpdate("insert into cujosql.sensitive values(5)");

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());
if (e instanceof SQLException) {

SQLException another = ((SQLException) e).getNextException();
System.out.println("Another: " + another.getMessage());

}
}

}

public void run(String sensitivity) {
try {
Statement s = null;
if (sensitivity.equalsIgnoreCase("insensitive")) {
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System.out.println("creating a TYPE_SCROLL_INSENSITIVE cursor");
s = connection.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,

ResultSet.CONCUR_READ_ONLY);
} else {

System.out.println("creating a TYPE_SCROLL_SENSITIVE cursor");
s = connection.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,

ResultSet.CONCUR_READ_ONLY);
}

ResultSet rs = s.executeQuery("select * From cujosql.sensitive");

// Fetch the five values that are there.
rs.next();

System.out.println("value is " + rs.getInt(1));
rs.next();

System.out.println("value is " + rs.getInt(1));
rs.next();

System.out.println("value is " + rs.getInt(1));
rs.next();

System.out.println("value is " + rs.getInt(1));
rs.next();

System.out.println("value is " + rs.getInt(1));
System.out.println("fetched the five rows...");

// Note: If you fetch the last row, the ResultSet looks
// closed and subsequent new rows that are added
// are not be recognized.

// Allow another statement to insert a new value.
Statement s2 = connection.createStatement();
s2.executeUpdate("insert into cujosql.sensitive values(6)");
s2.close();

// Whether a row is recognized is based on the sensitivity setting.
if (rs.next()) {

System.out.println("There is a row now: " + rs.getInt(1));
} else {

System.out.println("No more rows.");
}

} catch (SQLException e) {
System.out.println("SQLException exception: ");
System.out.println("Message:....." + e.getMessage());
System.out.println("SQLState:...." + e.getSQLState());
System.out.println("Vendor Code:." + e.getErrorCode());
System.out.println("-----------------------------------------------------");

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

System.out.println("An exception other than an SQLException was thrown: ");
ex.printStackTrace();

}
}

public void cleanup() {
try {

connection.close();
} catch (Exception e) {

System.out.println("Caught exception: ");
e.printStackTrace();
}

}
}
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>}:ResultSet itH: TB>}T>|DGgNy] ResultSet DitH0l SQL odD WHERE

SdD#

>}:ResultSet itH

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

public class Sensitive2 {

public Connection connection = null;

public static void main(java.lang.String[] args) {
Sensitive2 test = new Sensitive2();

test.setup();
test.run("sensitive");
test.cleanup();

test.setup();
test.run("insensitive");
test.cleanup();

}

public void setup() {

try {
System.out.println("Native JDBC used");

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
try {

s.executeUpdate("drop table cujosql.sensitive");
} catch (SQLException e) {

// Ignored.
}

s.executeUpdate("create table cujosql.sensitive(col1 int)");
s.executeUpdate("insert into cujosql.sensitive values(1)");
s.executeUpdate("insert into cujosql.sensitive values(2)");
s.executeUpdate("insert into cujosql.sensitive values(3)");
s.executeUpdate("insert into cujosql.sensitive values(4)");
s.executeUpdate("insert into cujosql.sensitive values(5)");

try {
s.executeUpdate("drop table cujosql.sensitive2");

} catch (SQLException e) {
// Ignored.

}

s.executeUpdate("create table cujosql.sensitive2(col2 int)");
s.executeUpdate("insert into cujosql.sensitive2 values(1)");
s.executeUpdate("insert into cujosql.sensitive2 values(2)");
s.executeUpdate("insert into cujosql.sensitive2 values(3)");
s.executeUpdate("insert into cujosql.sensitive2 values(4)");
s.executeUpdate("insert into cujosql.sensitive2 values(5)");

s.close();
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} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());
if (e instanceof SQLException) {

SQLException another = ((SQLException) e).getNextException();
System.out.println("Another: " + another.getMessage());

}
}

}

public void run(String sensitivity) {
try {

Statement s = null;
if (sensitivity.equalsIgnoreCase("insensitive")) {

System.out.println("creating a TYPE_SCROLL_INSENSITIVE cursor");
s = connection.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,

ResultSet.CONCUR_READ_ONLY);
} else {

System.out.println("creating a TYPE_SCROLL_SENSITIVE cursor");
s = connection.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE, ResultSet.CONCUR_READ_ONLY);

}

ResultSet rs = s.executeQuery("select col1, col2 From cujosql.sensitive,
cujosql.sensitive2 where col1 = col2");

rs.next();
System.out.println("value is " + rs.getInt(1));

rs.next();
System.out.println("value is " + rs.getInt(1));

rs.next();
System.out.println("value is " + rs.getInt(1));

rs.next();
System.out.println("value is " + rs.getInt(1));

System.out.println("fetched the four rows...");

// Another statement creates a value that does not fit the where clause.
Statement s2 = connection.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,

ResultSet.CONCUR_UPDATEABLE);
ResultSet rs2 = s2.executeQuery("select * from cujosql.sensitive where col1 =

5 FOR UPDATE");
rs2.next();
rs2.updateInt(1, -1);
rs2.updateRow();
s2.close();

if (rs.next()) {
System.out.println("There is still a row: " + rs.getInt(1));

} else {
System.out.println("No more rows.");

}

} catch (SQLException e) {
System.out.println("SQLException exception: ");
System.out.println("Message:....." + e.getMessage());
System.out.println("SQLState:...." + e.getSQLState());
System.out.println("Vendor Code:." + e.getErrorCode());
System.out.println("-----------------------------------------------------");

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

System.out.println("An exception other than an SQLException was thrown: ");
ex.printStackTrace();

}
}
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public void cleanup() {
try {

connection.close();
} catch (Exception e) {

System.out.println("Caught exception: ");
e.printStackTrace();
}

}
}
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~P* 2,@K`F#g{ ResultSet PDP}YZ row 5y8(DP},rK=(DYw==

k afterLast `,#

g{ row 5G:},rNj(;Z`k ResultSet )2CP}D;C&#ns;PD`E* -1,

9}Z~PD`E* -2,@K`F#g{ ResultSet PDP}YZ row 5y8(DP},rK

=(DYw==k beforeFirst `,#

g{ row 5* 0,rK=(DYw==k beforeFirst `,#

g{Nj(;ZP'DPO,rK=(5X true,qr5X false#

lw ResultSet }]: ResultSet Tsa)KtIvCZq!PDP}]D=(#yPb)=(Dq=y

* g e t < T y p e > , d P < T y p e > G J a v a ( T M ) } ] ` M # b ) = ( D ; ) > } | (

getInt"getLong"getString"getTimestamp M getBlob#8uyPb)=(<SU%;N},CN}G ResultSet

PDPw}rP{F#

ResultSet P_PS 1 *<D`E#g{9CKP{F,"R ResultSet PfZ`v,{DP,r5XZ;vP#

;) get<Type> =(_P=SDN},gIT+Mx getTime"getDate M getTimestamp DI! Calendar T

s#kN< java.sql |D Javadoc Tq!j{Dj8E"#

TZ5XTsD get =(,1 ResultSet *U15X5c*U#TZ-o`M,;\5XU#Zb)ivB,

5* 0 r false#g{&CLrXkTU"0 r false STxV,rITZwC.s"49C wasNull =(#

ZG,K=(I7(C55JOG 0 9G false 5,r_C5GqGr* ResultSet 5fD*Ux5XD#

PXgN9C ResultSet SZD>},N{>}:IBM Developer Kit for JavaD ResultSet SZ#

ResultSetMetaData 'V: 1T ResultSet TswC getMetaData =(1,C=(+5XCZhvC ResultSet

TsDPD ResultSetMetaData Ts#!\ZKP1.0y&mD SQL odG4*D,+I9C

ResultSetMetaData =(47(&9C24 get =(4lw}]#TBzk>}9C ResultSetMetaData 47(

a{/PD?vP`M:

>}:9C ResultSetMetaData 47(a{/PD?vP`M

"b:kDAzk>};#$ywTKbX*D(IE"#

ResultSet rs = stmt.executeQuery(sqlString);
ResultSetMetaData rsmd = rs.getMetaData();
int colType [] = new int[rsmd.getColumnCount()];
for (int idx = 0, int col = 1; idx < colType.length; idx++, col++)
colType[idx] = rsmd.getColumnType(col);

PXgN9C ResultSetMetaData SZD>},N{>}:IBM Developer Kit for JavaD ResultSetMetaData S

Z#
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|D Resul tSet: Resu l tSe t D1!hCG;AD#;x,hz0 Java ( T M ) }]b,S1

(JDBC)2.0,iSeries JDBC }/Lra)KTI|B ResultSet D+f'V#zITN< ResultSet "PTT

KbgN|B ResultSet#

|BP: I(} ResultSet SZ4|B}]bmPDP#K}Lf0D=hgB:

1. 9CwV update<Type> =(4|DX(PD5,dP <Type> G Java }]`M#b) update<Type> =

(kICZlw5D get<Type> =(`T&#

2. TBc}]b&CP#

Z4PZ~v=h.0,;a|B}]b>m#Z;wC updateRow =(DivB|B ResultSet PDP";

aT}]bwNN|D#

I9C cancelUpdates =(47zTPDF.|B#ZwC updateRow =(.s,T}]bywD|DMaI

*nU|D,2M;\7zK#

"b:IZ}]b;l(8vQ|BKD)P,yT rowUpdated =(<U5X fa lse#`&X,

updatesAreDetected =(5X false#

>}P: I(} ResultSet SZ4>}}]bmPDP#a)K deleteRow =(,K=(CZ>}10P#

ekP: I(} ResultSet SZ4+Pek}]bm#K}Lh*9C0ekP1,&CLrw7X+NjF

ACP"9(*ek=}]bPD5#K}Lf0D=hgB:

1. +Nj(;ZekPO#

2. ZBPPhC?vP5#

3. +CPek=}]bP,"I!q+NjFX= ResultSet PD10P#

"b:";a+BPek=mPNjDyZ;C#xG(#+BPmSAm}]UdD)2#1!ivB,X

5}]b;@5Z;C#}g,z;&CZ{+NjFAZ}P"ek1sxC'a!}]1+ZZDP.0

T>DZ]#

T(;|BD'V: }K(} ResultSet |B}]bD=(Tb,I9C SQL od4"v(;|B#Kn'

V@5Z9C|{Nj#JDBC a)K Statement PD setCursorName =(M ResultSet PD getCursorName

=(4a)Tb)5DCJ#

IZ>z JDBC }/Lr'V(;|B&\,yT=v DatabaseMetaData =( supportsPositionedUpdated M

supportsPositionedDelete <5X true#

PX|`E",N{>}:(}m;vodDNj49Cod|D5#

PX|`E",N{>}:(}m;vodDNj4SmP}%5#

>}:(}m;vodDNj4SmP}%5: bGPXgN(}m;vodDNj4SmP}%5D>

}#

>}:(}m;vodDNj4SmP}%5

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

public class UsingPositionedDelete {
public Connection connection = null;
public static void main(java.lang.String[] args) {
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UsingPositionedDelete test = new UsingPositionedDelete();

test.setup();
test.displayTable();

test.run();
test.displayTable();

test.cleanup();
}

/**
Handle all the required setup work.
**/

public void setup() {
try {
// Register the JDBC driver.

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.WHERECUREX");
} catch (SQLException e) {

// Ignore problems here.
}

s.executeUpdate("CREATE TABLE CUJOSQL.WHERECUREX ( " +
"COL_IND INT, COL_VALUE CHAR(20)) ");

for (int i = 1; i <= 10; i++) {
s.executeUpdate("INSERT INTO CUJOSQL.WHERECUREX VALUES(" + i + ", ’FIRST’)");

}

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());

e.printStackTrace();
}

}

/**
In this section, all the code to perform the testing should
be added. If only one connection to the database is needed,
the global variable ’connection’ can be used.
**/

public void run() {
try {
Statement stmt1 = connection.createStatement();

// Update each value using next().
stmt1.setCursorName("CUJO");
ResultSet rs = stmt1.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX " +

"FOR UPDATE OF COL_VALUE");

System.out.println("Cursor name is " + rs.getCursorName());

PreparedStatement stmt2 = connection.prepareStatement ("DELETE FROM "
+ " CUJOSQL.WHERECUREX WHERE

CURRENT OF "
+ rs.getCursorName ());
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// Loop through the ResultSet and update every other entry.
while (rs.next ()) {

if (rs.next())
stmt2.execute ();

}

// Clean up the resources after they have been used.
rs.close ();
stmt2.close ();

} catch (Exception e) {
System.out.println("Caught exception: ");

e.printStackTrace();
}

}

/**
In this section, put all clean-up work for testing.
**/

public void cleanup() {
try {
// Close the global connection opened in setup().

connection.close();

} catch (Exception e) {
System.out.println("Caught exception: ");

e.printStackTrace();
}

}

/**
Display the contents of the table.
**/

public void displayTable()
{

try {
Statement s = connection.createStatement();
ResultSet rs = s.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX");

while (rs.next ()) {
System.out.println("Index " + rs.getInt(1) + " value " + rs.getString(2));

}

rs.close ();
s.close();

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

System.out.println("Caught exception: ");
e.printStackTrace();
}

}
}

>}:(}m;vodDNj49Cod|D5: bGPXg{(}m;vodDNj49Cod|D5

D>}#

>}:(}m;vodDNj49Cod|D5
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"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

public class UsingPositionedUpdate {
public Connection connection = null;
public static void main(java.lang.String[] args) {

UsingPositionedUpdate test = new UsingPositionedUpdate();

test.setup();
test.displayTable();

test.run();
test.displayTable();

test.cleanup();
}

/**
Handle all the required setup work.
**/

public void setup() {
try {
// Register the JDBC driver.

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.WHERECUREX");
} catch (SQLException e) {

// Ignore problems here.
}

s.executeUpdate("CREATE TABLE CUJOSQL.WHERECUREX ( " +
"COL_IND INT, COL_VALUE CHAR(20)) ");

for (int i = 1; i <= 10; i++) {
s.executeUpdate("INSERT INTO CUJOSQL.WHERECUREX VALUES(" + i + ", ’FIRST’)");

}

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());

e.printStackTrace();
}

}

/**
In this section, all the code to perform the testing should
be added. If only one connection to the database is required,
the global variable ’connection’ can be used.
**/

public void run() {
try {
Statement stmt1 = connection.createStatement();

// Update each value using next().
stmt1.setCursorName("CUJO");
ResultSet rs = stmt1.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX " +

"FOR UPDATE OF COL_VALUE");
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System.out.println("Cursor name is " + rs.getCursorName());

PreparedStatement stmt2 = connection.prepareStatement ("UPDATE "
+ " CUJOSQL.WHERECUREX

SET COL_VALUE = ’CHANGED’
WHERE CURRENT OF "

+ rs.getCursorName ());

// Loop through the ResultSet and update every other entry.
while (rs.next ()) {

if (rs.next())
stmt2.execute ();

}

// Clean up the resources after they have been used.
rs.close ();
stmt2.close ();

} catch (Exception e) {
System.out.println("Caught exception: ");

e.printStackTrace();
}

}

/**
In this section, put all clean-up work for testing.
**/

public void cleanup() {
try {
// Close the global connection opened in setup().

connection.close();

} catch (Exception e) {
System.out.println("Caught exception: ");

e.printStackTrace();
}

}

/**
Display the contents of the table.
**/

public void displayTable()
{

try {
Statement s = connection.createStatement();
ResultSet rs = s.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX");

while (rs.next ()) {
System.out.println("Index " + rs.getInt(1) + " value " + rs.getString(2));

}

rs.close ();
s.close();

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

System.out.println("Caught exception: ");

136 iSeries: IBM Developer Kit for Java



e.printStackTrace();
}

}
}

4( ResultSet: *4( ResultSet Ts,I9C Statement"PreparedStatement r CallableStatement S

ZPD executeQuery =(#;x,2I9Cd|=(#}g,getColumns"getTables"getUDTs M getPrimaryKeys

H DatabaseMetaData =(5X ResultSet#2PI\C%; SQL od5X`v ResultSet 4xP&m#Zw

C Statement"PreparedStatement r CallableStatement SZa)D execute =(.s,9I9C getResultSet =

(4lw ResultSet Ts#

PX|`E",N{>}:4(xP`v ResultSet D}L#

XU ResultSet: !\ZXU`X*D Statement Ts1+T/XU ResultSet Ts,+(izZ9C ResultSet

TsjOs+|GXU#byv+"4MEZ?}]bJ4,SxITa_&CLrLB?#

XUI DatabaseMetaData wCzID ResultSet 2.VX*#IZ;\1SCJC44(b) ResultSet D

Statement Ts,yT;1STC Statement TswC close#b)TsTX(D==4SZ;p,1zXUb

? ResultSet Ts1,JDBC }/Lr+XUZ?D Statement Ts#!\49;TV$==XUb)Ts5

32\;Lx$w,;xby+;X*X`9C;)J4#

"b:ResultSet DI#VTXw2IzfzT/XU ResultSet#JmT ResultSet Ts`NwC close#

>}:IBM Developer Kit for Java D ResultSet SZ: bG;vXZgN9C ResultSet SZD>}#

>} 1:ResultSet SZ

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

/**
ResultSetExample.java

This program demonstrates using a ResultSetMetaData and
a ResultSet to display all the data in a table even though
the program that gets the data does not know what the table
is going to look like (the user passes in the values for the
table and library).
**/
public class ResultSetExample {

public static void main(java.lang.String[] args)
{

if (args.length != 2) {
System.out.println("Usage: java ResultSetExample <library> <table>");
System.out.println(" where <library> is the library that contains <table>");
System.exit(0);

}

Connection con = null;
Statement s = null;
ResultSet rs = null;
ResultSetMetaData rsmd = null;

try {
// Get a database connection and prepare a statement.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
con = DriverManager.getConnection("jdbc:db2:*local");

s = con.createStatement();
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rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
rsmd = rs.getMetaData();

int colCount = rsmd.getColumnCount();
int rowCount = 0;
while (rs.next()) {

rowCount++;
System.out.println("Data for row " + rowCount);
for (int i = 1; i <= colCount; i++)

System.out.println(" Row " + i + ": " + rs.getString(i));
}

} catch (Exception e) {
// Handle any errors.
System.out.println("Oops... we have an error... ");
e.printStackTrace();

} finally {
// Ensure we always clean up. If the connection gets closed, the
// statement under it closes as well.
if (con != null) {

try {
con.close();

} catch (SQLException e) {
System.out.println("Critical error - cannot close connection object");

}
}

}
}

}

>}:IBM Developer Kit for Java D ResultSetMetaData SZ: "b:kDAzk>};#$ywT

KbX*D(IE"#

import java.sql.*;

/**
ResultSetMetaDataExample.java

This program demonstrates using a ResultSetMetaData and
a ResultSet to display all the metadata about a ResultSet
created querying a table. The user passes the value for the
table and library in.
**/
public class ResultSetMetaDataExample {

public static void main(java.lang.String[] args)
{

if (args.length != 2) {
System.out.println("Usage: java ResultSetMetaDataExample <library> <table>");
System.out.println("where <library> is the library that contains <table>");
System.exit(0);

}

Connection con = null;
Statement s = null;
ResultSet rs = null;
ResultSetMetaData rsmd = null;

try {
// Get a database connection and prepare a statement.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
con = DriverManager.getConnection("jdbc:db2:*local");

s = con.createStatement();

rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
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rsmd = rs.getMetaData();

int colCount = rsmd.getColumnCount();
int rowCount = 0;

for (int i = 1; i <= colCount; i++) {
System.out.println("Information about column " + i);
System.out.println(" Name..........: " + rsmd.getColumnName(i));
System.out.println(" Data Type.....: " + rsmd.getColumnType(i) +

" ( " + rsmd.getColumnTypeName(i) + " )");
System.out.println(" Precision.....: " + rsmd.getPrecision(i));
System.out.println(" Scale.........: " + rsmd.getScale(i));
System.out.print (" Allows Nulls..: ");
if (rsmd.isNullable(i)==0)

System.out.println("false");
else

System.out.println("true");
}

} catch (Exception e) {
// Handle any errors.
System.out.println("Oops... we have an error... ");
e.printStackTrace();

} finally {
// Ensure we always clean up. If the connection gets closed, the
// statement under it closes as well.
if (con != null) {

try {
con.close();

} catch (SQLException e) {
System.out.println("Critical error - cannot close connection object");

}
}

}
}

}

JDBC TsOC

ZV[0Java(TM) }]b,S1(JDBC)MT\1,TsOCGn#a=Dwb#IZ JDBC P9CDm

`TsD4(I><\_:,g Connection"Statement M ResultSet Ts,rK(}X49Cb)Ts(x;

GZ?Nh*|G1xP4()ITTxa_T\#

m`&CLrQzfz&mTsOC#}g,WebSphere _PTOC JDBC TsDc:'V"JmzXFgN

\mOC#}r*gK,z;XXDT:DOCzFM\;qCy*D&\#;x,14a)K'V1,zX

kR=CZ};X*D&CLr.bDyP&CLrDbv=8#

*Z JDBC LrP9CTsOC,ki4BPwn:

+ DataSource 'VCZTsOC

I9C DataSource 4C`v&CLr2m;v+2DdC4CJ}]b#bG(}C?v&CLr<}

C,;v DataSource {5VD#

ConnectionPoolDataSource tT

I9C ConnectionPoolDataSource SZa)DtT/4TdxPdC#

yZ DataSource DodOC

IZ,SXZ9CodOC#UDBConnectionPoolDataSource SZD maxStatements tTJm DataSource

8(ITZ;v,S.BOC`Yvod#

9(zT:DOCbv=8

zIT*"T:D,SModOC,x;h* DataSource D'Vr@?m;z7#
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+ DataSource 'VCZTsOC: (}9C DataSource,ITC`v&CLr2m;v+2DdC4

CJ}]b#bG(}C?v&CLr<}C,;v DataSource {5VD#

(}9C DataSource,ITS;vPk;C|Dm`v&CLr#}g,g{|DyP&CLry9CD1!

bD{F,"RQ9C%; DataSource 4q!yPb)&CLrD,S,rIZC DataSource P|B/OD

{F#ZG,yP&CLr<+*<9CBD1!b#

19C DataSource 4q!&CLrD,S1,I9C>z JDBC }/LrT,SXDZC'V#Kn'VG

w* ConnectionPoolDataSource SZD5Va)D#

OCG(};v0_-1Connection Tsx;Gom Connection Ts5VD#_- Connection TsGIO

CD Connection Ts5XD,STs#?v_-,STs<CwIOCD,STsm>Dom,SDY1dz#

TZ&CLrxT,15X Connection Ts1,=_.d;fZTxDxp#ZT Connection TswC close

=(1,fZE"nDxp#KwC+9_-,S^'"+om,S5X=XP,ZGm;v&CLrc\;

ZXP9CCom,S#Kn<uJmm`v_-,STsX49C%;om,S#

hC,SX: ,SXG(}4(}C ConnectionPoolDataSource TsD DataSource Ts5VD#

ConnectionPoolDataSource Ts_Pm`tT,IThCG)tT4&mkX,$`XDwv=f#

PX|`Dj8E",kN<PXgN9C UDBDataSource M UDBConnectionPoolDataSource 4hC,SX

D>}#z9ITi4 Java |{M?<SZ(JNDI)TKbXZ JNDI ZK>}Pyg]DG+Dj8E"#

Z>}P,+=v DataSource Tss(=;pD4SG dataSourceName#K4Sf* DataSource TsSY(

"kT/\mOCD ConnectionPoolDataSource TsD,S#

OCkGOC&CLr: Z9C Connection OCk;9C Connection OCD&CLr.d;Pxp#rK

ITZjI&CLrzk.smSOC'V,x;XT&CLrzkwNN|D#

PX|`j8E",kN<>}:bT,SXDT\#

TBGZ*"ZdT>X==KP0;LryzzDdv#

Start timing the non-pooling DataSource version...

Time spent: 6410

Start timing the pooling version...

Time spent: 282

Java program completed.

1!ivB,UDBConnectionPoolDataSource T%;,SxPOC#g{&CLrh*,StIN"R?N;h

*;v,S,r9C UDBConnectionPoolDataSource G;mDbv=8#g{h*m`v"P,S,rXkd

C ConnectionPoolDataSource TckzDh*MJ4`%d#

>}:9C UDBDataSource M UDBConnectionPoolDataSource 4hC,SX: bGPXgN+

,SXk UDBDataSource M UDBConnectionPoolDataSource dO9CD>}#

>}:9C UDBDataSource M UDBConnectionPoolDataSource 4hC,SX

"b:kDAzk>};#$ywTKbX*D(IE"#
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import java.sql.*;
import javax.naming.*;
import com.ibm.db2.jdbc.app.UDBDataSource;
import com.ibm.db2.jdbc.app.UDBConnectionPoolDataSource;

public class ConnectionPoolingSetup
{

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

// Create a ConnectionPoolDataSource implementation
UDBConnectionPoolDataSource cpds = new UDBConnectionPoolDataSource();
cpds.setDescription("Connection Pooling DataSource object");

// Establish a JNDI context and bind the connection pool data source
Context ctx = new InitialContext();
ctx.rebind("ConnectionSupport", cpds);

// Create a standard data source that references it.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("DataSource supporting pooling");
ds.setDataSourceName("ConnectionSupport");
ctx.rebind("PoolingDataSource", ds);

}
}

>}:bT,SXDT\: bGPXgNkTGOC>}DT\bTOC>}DT\D>}#

>}:bT,SXDT\

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.naming.*;
import java.util.*;
import javax.sql.*;

public class ConnectionPoolingTest
{

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

Context ctx = new InitialContext();
// Do the work without a pool:
DataSource ds = (DataSource) ctx.lookup("BaseDataSource");
System.out.println("\nStart timing the non-pooling DataSource version...");

long startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
c1.close();

}
long endTime = System.currentTimeMillis();
System.out.println("Time spent: " + (endTime - startTime));

// Do the work with pooling:
ds = (DataSource) ctx.lookup("PoolingDataSource");
System.out.println("\nStart timing the pooling version...");

startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
c1.close();

}
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endTime = System.currentTimeMillis();
System.out.println("Time spent: " + (endTime - startTime));

}
}

ConnectionPoolDataSource tT: ConnectionPoolDataSource SZa)K;itT,I(}b)tT

4TdxPdC#Bma)Kb)tTDhv#

tT hv

initialPoolSize Z;N+X5}/1,KtT7(+`Yv,SE=XP#
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g{+ maxPoolSize 8(* 0,r;*53PIT;vDJ
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minPoolSize $1d9CXa<BdPD,S}vS#g{n/6p5M

=3;LHx9C@6;a+;) Connection SXP-v,

ra;PX(mIX<CJ4#

ZbyDivB,JDBC }/LrP\&ME;)Q[}p4

D,S#KtTJmzf* JDBC ME,S,7#<UPX

(}?D,SI)9C#

g{+ minPoolSize 8(* 0,rXMPI\ME|DyP

,S,x&CLr2MPI\T?v,Sks<*(1d(

",S#

maxIdleTime ,ST|G&ZUP4,(4Z9CP)D1d$HxPz

Y#KtT8(&CLrZME,S.0Jm,S&Z49

C4,`$1d(4,fZD,S}`ZyhD,S})#

KtTGTkFD1d,x;P8(5J"zXUD1d#

|8(&CZ-}`$D;Nc;1dsME,S#

propertyCycle KtTm>Z?F5)b)fr.dJm-}Dk}#

"b:+ maxIdleTime r propertyCycle 1dhC* 0 m> JDBC }/LrT:;li+*SXP}%D,

S#T?F5)Tu<"n!Mnss!8(Dfr#

1 maxIdleTime M propertyCycle ;G 0 1,9C\m_L4TXxP`X#K_L?t propertyCycle kU

Q;N"liXPDyP,S,Ti4D),SD49C1dQ,} maxIdleTime k#Zo= minPoolSize .
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yZ DataSource DodOC: UDBConnectionPoolDataSource SZODm;vICtTG

maxStatements#KtTJmZ,SXZxPodOC#odOCvT PreparedStatement M CallableStatement P

'#;T Statement TsxPOC#

odOCD5Vk,SXD5V`F#1&CLrwC Connection.prepareStatement(″select * from tablex″) 1,

OC#icliGqQZC,S.B<8K Statement Ts#g{GD0,c+_- PreparedStatement Tsx

;GomTs;xz#1zwC close 1,c+ Connection Ts5X=XP,*z_- Connection Ts,Z

GcIX49CC Statement Ts#

maxStatements tTJm DataSource 8(ITZ;v,S.BOC`Yvod#0 58>;&9CodOC#

1odXdz1,&Cn|nY9Cc(47(**zD;vod#

>}:bT=v DataSourceDT\bT;v;9C,SXD DataSource km;v9CodM,SXD

DataSource#

TB>}GZ*"ZdT>X==KPKLrDdv#

Deploying statement pooling data source

Start timing the connection pooling only version...

Time spent: 26312

Starting timing the statement pooling version...

Time spent: 2292

Java program completed

>}:bT=v DataSource DT\: bGPXbT;v;9C,SXD DataSource km;v9Co

dM,SXD DataSource D>}#

>}:bT=v DataSource DT\

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.naming.*;
import java.util.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.UDBDataSource;
import com.ibm.db2.jdbc.app.UDBConnectionPoolDataSource;

public class StatementPoolingTest
{

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

Context ctx = new InitialContext();

System.out.println("deploying statement pooling data source");
deployStatementPoolDataSource();

// Do the work with connection pooling only.
DataSource ds = (DataSource) ctx.lookup("PoolingDataSource");
System.out.println("\nStart timing the connection pooling only version...");

long startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
PreparedStatement ps = c1.prepareStatement("select * from qsys2.sysprocs");

Z 1 B IBM Developer Kit for Java 143



ResultSet rs = ps.executeQuery();
c1.close();

}
long endTime = System.currentTimeMillis();
System.out.println("Time spent: " + (endTime - startTime));

// Do the work with statement pooling added.
ds = (DataSource) ctx.lookup("StatementPoolingDataSource");
System.out.println("\nStart timing the statement pooling version...");

startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
PreparedStatement ps = c1.prepareStatement("select * from qsys2.sysprocs");
ResultSet rs = ps.executeQuery();

c1.close();
}
endTime = System.currentTimeMillis();
System.out.println("Time spent: " + (endTime - startTime));

}

private static void deployStatementPoolDataSource()
throws Exception
{

// Create a ConnectionPoolDataSource implementation
UDBConnectionPoolDataSource cpds = new UDBConnectionPoolDataSource();
cpds.setDescription("Connection Pooling DataSource object with Statement pooling");
cpds.setMaxStatements(10);

// Establish a JNDI context and bind the connection pool data source
Context ctx = new InitialContext();
ctx.rebind("StatementSupport", cpds);

// Create a standard datasource that references it.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("DataSource supporting statement pooling");
ds.setDataSourceName("StatementSupport");
ctx.rebind("StatementPoolingDataSource", ds);

}
}

9(zT:D,SX: zIT*"T:D,SModOC,x;h* DataSource D'Vr@?m;z7#

RG9C!M Java &CLr4]>OC<u,+K<u,yJCZ servlet rsM N c&CLr#>>}C

4]>T\Jb#

]>&CLr_P=v&\:

v +BDw}M{Fek}]bm#

v SmPA!x(w}D{F#

ITS IBM D Developer Kit for Java JDBC Web 3f BXj{D&CLrzk#

>}&CLrDT\";\C#Zj<$w>O,(}KzkKP 100 v getValue =(wCM 100 v putValue

=(wC=yh* 31.86 k#
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JbZZ?vksD}]b$w}`#4,zh*q!,S"q!od"&mod"XUodMXU,S#;

&CZ?vks.sOzyPE",xGXkP;V=(4X49CK}LD3)?V#,SX8DG+CZ

4(,SDzkf;*CZSXPq!,SDzk,;s+CZXU,SDzkf;*CZ+,S5X=XP

T)9CDzk#

,SXD9l/}4(,S"+|GE=XP#X`_PCZ(;*9CD,ST0CZZjI9C,Ss+

,S5X=XPD take M put =(#IZXTsG2mJ4,yTb)=(G,=D,+z;akC`v_

L,1"TY]OCDJ4#

T getValue =(DwCzkwK|D#4T> putValue =(,+TdwK+7D|D,ITS IBM D

Developer Kit for Java JDBC Web Page r_K|D#,SXTsD5}/2;PT>#zITwC9

l/}"+k*ZXP4(D,STsD}?#&CZt/&CLrD1rjIK=h#

J1&C,SXzks,KP_Pb)|DD0;&CLr(4,xP 100 v getValue =(M 100 v putValue

=(ks)D=y1d+uL* 13.43 k#$w?D&m1dk;xP,SX1D-<&m1d`Hwu}k#

9(zT:DodOC: 19C,SX1,&m?vod1D4(MXUod2KQK1d#bGm;vK

QIX49CDTsD;v>}#

*X49CTs,I9C<8od`#Zs`}&CLrP,+X49C,; SQL odx;w!y|D#}

g,(}&CLrxPD;v|zIzITBi/:

SELECT * from employee where salary > 100000

B;v|zIzITBi/:

SELECT * from employee where salary > 50000

bG,;vi/,+9C;,DN}#9CTBi/IjIb=vi/:

SELECT * from employee where salary > ?

;s,Z&mZ;vi/1,I+N}jG(IJE8>)hC* 10000,Z&mZ~vi/1hC* 50000#

IZTB}v-r,b+a)EZ,SXITa)DT\:

v 4(DTs|Y#4("X49C PreparedStatement Ts,x;G*?vks4( Statement Ts#rK,

KPD9l/}|Y#

v IX49CCZhC SQL odD}]b$w(F*<8)#IZ<8 SQL odD}Lf07( SQL od

D>DZ]T053&gNjIyksDNq,yTK}L_POmDI>*z#

v Z}%=SDTs4(1,P;v(#;a<G=DC&#;h*F544(DZ]#K#MZ Java ,xU

/wO|*]W,"RfE1dDFF+xm`C'x4T\=fDC&#

I+]>Lr|D*OC PreparedStatement Tsx;G Connection#(}|DLr,z\;X49C|`DT

s"DxT\#zITS`4|,+*OCDTsD`kV#bv`Xkb0+*9CDwVJ4#TZ,S

X>},Connection GOCD(;J4,rK;h*b0`#?vOCTs<Xk|,;v Connection M=v

PreparedStatement#;s,zIT4(|,}]bCJTsx;G,SDX`#

ns,&CLrXk|D*q!}]bCJTs"8(*9CCTsPDD)J4#";h*8(X(DJ

4,&CLrIT#V;d#

xPKn|D.s,,;bTDKP1dVZ=y* 0.83 k#K1ds<HLrD-<f>l 38 6#

"bBn: (}4FDxKT\#g{;X49C3vn,r|KQKyOCDJ4#

Z 1 B IBM Developer Kit for Java 145

http://www.ibm.com/eserver/iseries/developer/jdbc/index.html


s`}&CLr|,X|Dzk?V#(#,&CLrZ 10% = 20% DzkO(QK 80% A 90% D&m

1d#g{&CLrPPI\9C 10,000 v SQL od,r;aTyP SQL odxPOC#RGD?jGT

&CLrDX|zk?VP9CD SQL odxPj6kOC#

Z Java 5VP4(TsDI>I\.V_:#zITS9COCbv=8P\f#xLP9CDTsGZ*<

1(4Zd|C'"T9C53.0)4(D#y]h*X4X9Cb)Ts#T\.VEl,"RPI\f

E1dD}%;OX"w&CLrT9d\;|CX)|s}?DC'9C#a{G,T|`DTsxPO

C#xR,bJmT&CLrD}]bCJxP|_'D`_L/,SxqC|sDLB?#

Java(9C JDBC)yZ/, SQL,dYHyyHO:}#OCITnsLHX:bKJb#(}Zt/1<

8od,IT2,XmvT}]bDCJ#Z<8od.s,/, SQL k2, SQL .d;fZ\!DT\n

l#

Java PD}]bCJT\IT\_',"RITZ;~|frTshFrzkI,$TD0aB5V#`4z

k49(odM,SX";'Q#Kb,9I+zkzk|D"v?*'V`v&CLrM`V&CLr`M

(yZ Web,M'z/~qw),HH#

z&m|B

JDBC 2.0 PD;nB&\Gz&m|B'V#K&\JmT}]bywDNN|Bw*C'Lrk}]b

.dD%;Bq+M#1Xk,14Pm`|B1,K}LITTxDxT\#}g,g{;ds+>*s|

BMCDM1ZGZ;*<$w,rKn*s9CPX*,1TM1}]b&mm`|B(ZKivBGe

k)#4(;z|B"+|Gw*;v%*a;A}]bITZ!&m1d#

z&m|BV*=`:

v 9C Statement TsDz&m|B#

v 9C PreparedStatement TsDz&m|B#

*9Cz&m|B'V,ki4BPwn:

Statement z&m|B

Z4P Statement z&m|B.0,Xk7#XUT/a;#1T/a;hC&ZXU4,1,IT4(

j<D Statement Ts#;s,I9C addBatch =(4+odmSAz&m#ZmSyP*xPz&m

Dod.s,I9C executeBatch =(4&m|G,2If19C clearBatch =(4+z&meU#

PreparedStatement z&m|B

preparedStatement z&mk Statement z&m`F#;x,preparedStatement z&m\G&m,;vQ<

8Dod,z;\|DCodDN}#

BatchUpdateException
1T executeBatch =(DwC'\1,+Wv BatchUpdateException#BatchUpdateException JmzwC

*KSU{""SQLState M)&Lzkx<Uh*wCDyPG)=(#BatchUpdateException 9a)K

5X{}}iD getUpdateCounts =(#C{}}i|,4Tz&mP="zJOG;L*9Q&mDy

PodD|BF}#

Viek'V

I9CViek(bG;v iSeries Yw)4;N+tIPek}]bm#
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Statement z&m|B: *4P Statement z&m|B,XkXUT/a;#Z0Java(TM) }]b,S1

(JDBC)P,T/a;Z1!ivB&Zr*4,#T/a;m>Z&m?v SQL odsa;T}]byw

DNN|B#g{*+}Z;x}]bD;iodS*;v&\i,rz;akC}]bvpXa;?vo

d#g{;XUT/a;,"R;Zz&mPdDod'\,rIZQ+k}odnU/,yT;\Xv{v

z&m"xPYT#Kb,a;z&mPD?vodb;=S$w+}ps?D*z#PX|`Dj8E",

N{Bq#

ZXUT/a;.s,cIT4(j<D Statement TsK#";G9C executeUpdate .`D=(4&mo

d,xG,9C addBatch =(4+|GmSAz&m#ZmSyP*xPz&mDod.s,I9C

executeBatch =(4&m|G#f1I9C clearBatch =(4+z&meU#

TB>}T>KgN9Cb)=(:

>}:Statement z&m|B

"b:kDAzk>};#$ywTKbX*D(IE"#

connection.setAutoCommit(false);
Statement statement = connection.createStatement();
statement.addBatch(“INSERT INTO TABLEX VALUES(1, ’Cujo’)”);
statement.addBatch(“INSERT INTO TABLEX VALUES(2, ’Fred’)”);
statement.addBatch(“INSERT INTO TABLEX VALUES(3, ’Mark’)”);
int [] counts = statement.executeBatch();
connection.commit();

ZK>}P,S executeBatch =(5X;v{}}i#TZZz&mP&mD?vod,K}i<|,;v{

}5#g{}Z+5ek=}]bP,r?vodD5<G 1(4,Y(&mI&)#;x,;)odI\G0

l`PD|Bod#g{+NN} INSERT"UPDATE r DELETE .bDodE=z&mP,r+"zl##

PreparedStatement z&m|B: preparedStatement z&mk Statement z&m`F;;x,

preparedStatement z&m\G&m,;v0Q<8D1od,z;\|DCodDN}#TBG9C

preparedStatement z&mD>}#

>}:PreparedStatement z&m|B

"b:kDAzk>};#$ywTKbX*D(IE"#

connection.setAutoCommit(false);
PreparedStatement statement =

connection.prepareStatement(“INSERT INTO TABLEX VALUES(?, ?)”);
statement.setInt(1, 1);
statement.setString(2, “Cujo”);
statement.addBatch();
statement.setInt(1, 2);
statement.setString(2, “Fred”);
statement.addBatch();
statement.setInt(1, 3);
statement.setString(2, “Mark”);
statement.addBatch();
int [] counts = statement.executeBatch();
connection.commit();

BatchUpdateException: XZz&m|BD;vX*"bBnG1 executeBatch =(wC'\1*4

P24Yw#ZbVivB,+Wv;VBDl#,Kl#{* BatchUpdateException#BatchUpdateException
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G SQLException DS`,|JmzwC*KSU{""SQLState M)&Lzkx<Uh*wCDyPG)=

(#BatchUpdateException 9a)K5X{}}iD getUpdateCounts =(#C{}}i|,4Tz&mP="

zJOG;L*9Q&mDyPodD|BF}#}i$Hf_zz&mPDD;vod'\K#}g,g{

l # P 5 X D } i D $ H * 3 , r m > z & m P D Z D v o d ' \ K # r K , y ] y 5 X D % ;

BatchUpdateException Ts,zIT7(yPQI&DodD|BF}"D;vod'\KT0XZJODyP

E"#

?0,&mz&m|BDj<T\k@"X&m?vodDT\`H#PXTz&m|BDE/'VD|`E

",zITN<Viek'V#Z`kM{C+4DT\E/1,zT;&C9CB#M#

"b:Z JDBC 2.1 f6P,a)Km;v!n4XFTz&m|BDl#u~D&m==#JDBC 2.1 }k

K;v#M,Jm}Z&mDz&mZz&mn'\sLx#ZT?v'\n5XD|BF}{}}iPEC

;vXbD|BF}#b9CsMz&m49Z|GDdP;vn'\12\;Lx&m#PXb=VYw#

MDj8E",N{ JDBC 2.1 r JDBC 3.0 f6#1!ivB,>z JDBC }/Lr9C JDBC 2.0 (e#

K}/Lra)KZ9C DriverManager 4(",S1+*9CD Connection tT#K}/Lr9a)KZ9

C DataSource 4(",S1+*9CD DataSource tT#b)tTJm&CLr!q*Cz&mYwgN&

mJO#

Viek'V: ViekG iSeries ~qwOD;VXb`MDYw,bVYwa)K;V_HE/D=

(4;N+tIvPek}]bm#IT+ViekksIz&m|BDS/#z&m|BITGNNN=D

|Bks,+ViekGX(D#;x,z&m|BDViek`MG+2D;>z JDBC }/LrQ|D*

\;{CKn&\#

IZ9CViek'V1fZ53^F,yT>z JDBC }/LrD1!hCG{CViek#(} Connection

tTr DataSource tTIT+dtC#ITzfzliM&mZ9CViek1Ds`}^F,+P8v^F

4;\;rK,bMG1!ivBXUViek'VD-r#^FDPmgB:

v y9CD SQL odXkGxP VALUES SdD INSERT od,bm>|;GxP SUBSELECT D INSERT

od#JDBC }/Lr\;6pKn^F"4PJ1DYw}L#

v Xk9C PreparedStatement,bm>;fZT Statement TsDE/'V#JDBC }/Lr\;6pKn^

F"4PJ1DYw}L#

v SQL odXkTmPDyPP8(N}jG#bm>;\TP9C#?5,2;\Jm}]bTNNPek

1!5#JDBC }/Lr;P;VzF4&mT SQL odPDX(N}jGDbT#g{+tThC*4

PE/Viek,"R;Z SQL odP\b1!5r#?,r}]bmPnUD5;}7#

v Xk,SA>X53#bm>IZ DRDA ;'VViekYw,yT9C DRDA 4CJ6L53D,SG

;\9CD#JDBC }/Lr;P;VzF4&mTfr>X53D,SDbT#g{+tThC*4PE

/Viek,"R"T,SA6L53,rz&m|BD&m+'\#

Kzk>}T>KgNtCTViek&mD'V#Kzkk;9CViek'VDf>.dD(;xpGT

Connection URL mSK use block insert=true#

>}:Viek&m

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a database connection
Connection c = DriverManager.getConnection(“jdbc:db2:*local;use block insert=true”);
BigDecimal bd = new BigDecimal(“123456”);

// Create a PreparedStatement to insert into a table with 4 columns
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PreparedStatement ps =
c.prepareStatement(“insert into cujosql.xxx values(?, ?, ?, ?)”);

// Start timing...
for (int i = 1; i <= 10000; i++) {

ps.setInt(1, i); // Set all the parameters for a row
ps.setBigDecimal(2, bd);
ps.setBigDecimal(3, bd);
ps.setBigDecimal(4, bd);
ps.addBatch(); //Add the parameters to the batch

}

// Process the batch
int[] counts = ps.executeBatch();

// End timing...

Z`FDbT8}P,Viek*H;9CViek14P,;YwltI6#}g,Z9CViek1,T

0fDzk4PDbT*l 9 6#TZ;9C-o`Mx;9CTsD8},YHITl 16 6#Z*4P`

1s?$wD&CLrP,&1J1X|D$Z#

_6}]`M

ZxP V4R4 e-PACK D iSeries }]bP,a)KtIVF* SQL3 }]`MDB}]`M#0Java(TM)

}]b,S1(JDBC)2.0 M|_f>a)KT9Cb)w* SQL99 j<;?VD}]`MD'V#

SQL3 }]`Ma)K+sDinT#|GJOZf"rP/D Java Ts"0I)9jGoT1(XML)D

5T0`=e}],ghz"z7<,"M1U,Mg0t-#

%5`M: %5`MGyZj<}]b`MDC'(e`M#}g,IT(eZZ?w* CHAR(9) D0g

a#OE1`M SSN#TB SQL od4(byD DISTINCT `M#

CREATE DISTINCT TYPE CUJOSQL.SSN AS CHAR(9)

%5`M\G3dAZC}]`M#PXgNT0N1Z SQL DOBDP9C%5`MD|`E",kiD

SQL N<Va#

*Z JDBC P9C%5`M,ITICCJBc`MD=(4CJ|G#getUDTs =(G;vB=(,|Jm

zi/53OPD)%5`MIC#bv>}LrT>KBPwn:

v %5`MD4(#

v 9C%5`MDmD4(#

v 9C PreparedStatement 4hC%5`MN}#

v 9C ResultSet 45X%5`M#

v 9CT getUDTs D*}]0&CLr`LSZ1(API)wC4KbXZ%5`MDE"#

sTs: 2P}V`MD0sTs1(LOB):

v ~xFsTs(BLOB)

v V{sTs(CLOB)

v +VZV{sTs(DBCLOB)

}V{}]DZ?f"m>(.b,DBCLOB k CLOB `F#IZ Java M JDBC +yPV{}]w*

Unicode 4b?/,yTZ JDBC P;'V CLOB#S JDBC D[c44,DBCLOB D$wITk CLOB

'V%;#
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~xFsTs: Zm`=f,0~xFsTs1(BLOB)PkITG#sD CHAR FOR BIT DATA P`

F#ITZb)PPf"NNITm>*4*;VZDwDZ]#(#,9C BOLB P4f"QrP/D Java

Ts"<,"hzMd|~xF}]#

ITs9Cd|j<}]b`MGy9C BLOB#IT+|G+MAf"}L"Z<8DodP9C|GT0

Za{/P|B|G#PreparedStatement `P;vCZ+ BLOB +MA}]bD setBlob =(,x ResultSet

`mSKCZS}]bPlw BLOB D getBlob `#Z Java LrP,9Cw* JDBC SZD BLOB Ts

4m> BLOB#

PXgN9C BLOB D|`E",kN<`49C BLOB Dzk#

V{sTs: 0V{sTs1(CLOB)G BLOB DV{}]5V#"G+}];S*;Xf"Z}]bP,

xG,+}]w*D>f"Z}]bP,"4U&m CHAR PD==4&m}]#k BLOB ;y,JDBC 2.0

a)KCZ1S&m CLOB D/}#PreparedStatement SZ|,;v setClob =(,x ResultSet SZ|,;

v getClob =(#

PXgN9C CLOB D|`E",kN<`49C CLOB Dzk#

!\ BLOB M CLOB PD$w==k CHAR FOR BIT DATA M CHAR P`F,+bGSb?C'D[

c4O%|GZEnOy_PD$w==#ZZ?,$w==";`,;IZ0sTs1(LOB)PPI\_

PG#SsDs!,yTz(#dSX9C}]#}g,1S}]bPa!Pi1,;+ LOB iFA

ResultSet#xG+F* LOB (;wD8k(4DvVZD{})F= ResultSet P#;x,Z JDBC P9C

LOB 1,;X*KbXZ(;wDE"#

Datalink: Datalink Gb0D5,||,S}]b=f"Z}]bb?DD~D_-}C#y]z9CDG

JDBC 2.0 r|Bf>9G9CDG JDBC 3.0 r|Bf>,S JDBC D[c44,T=V;,D==m>M

9C Datalink#

PXgN9C Datalink D|`E",kN<`49C Datalink Dzk#

;'VD SQL3 }]`M: 9P;)d|D SQL3 }]`M,G)}]`MQ(e,"R JDBC API T

|Ga)K'V#b)}]`MG ARRAY"REF M STRUCT#?0,iSeries ~qw;'Vb)`M#rK,

JDBC }/Lr;Pa)NNN=DT|GD'V#

`49C BLOB Dzk: (} Java(TM) }]b,S(JDBC)&CLr`LSZ(API),ITT}]

b0~xFsTs1(BLOB)PjIm`Nq#BPwbr*V[Kb)Nq"|(PXgNjIb)Nq

D>}#

S}]bA! BLOB T0+ BLOB ek}]b: hz JDBC API,I9C`V=(S}]bP!v BLOB

T0+ BLOB E=}]bP#;x,;Pj</Dl(44( BLOB Ts#g{}]bQ-0zK BLOB,

rb";G;vJb,+Gg{*(} JDBC 49C]fxPD BLOB,ra}pJb#RG;P* JDBC API

D BLOB M CLOB SZ(e9l/},xGa)KCZ+ BLOB w*d|`M41SEk}]bT01S

S}]bP+|G!vD'V#}g,setBinaryStream =(I9C BLOB `MD}]bP#K>}T>K;)

+ BLOB Ek}]bT0S}]blw|GD#C=(#

9C BLOB Ts API: Z JDBC P,+ BLOB (eISZ,wV}/Lra)KKSZDwV5V#K

SZxP;5PIC4k BLOB Ts;%wCD=(#K>}T>K;)I9CK API 4PD+2Nq#P

X BLOB TsODIC=(Dj{Pm,kiD JDBC Javadoc#
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9C JDBC 3.0 'V4|B BLOB: Z JDBC 3.0 P,'V|D LOB Ts#IT+b)|Df"=}]b

PD BLOB PP#K>}T>K;)hz JDBC 3.0 PD BLOB 'VIT4PDNq#

>}:BLOB: bGPXgN+ BLOB Ek}]brS}]blw BLOB D>}#

>}:BLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// PutGetBlobs is an example application
// that shows how to work with the JDBC
// API to obtain and put BLOBs to and from
// database columns.
//
// The results of running this program
// are that there are two BLOB values
// in a new table. Both are identical
// and contain 500k of random byte
// data.
/////////////////////////////////////////
import java.sql.*;
import java.util.Random;

public class PutGetBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {
System.exit(1); // Setup error.

}

// Establish a Connection and Statement with which to work.
Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any previous run of this application.
try {
s.executeUpdate("DROP TABLE CUJOSQL.BLOBTABLE");

} catch (SQLException e) {
// Ignore it - assume the table did not exist.

}

// Create a table with a BLOB column. The default BLOB column
// size is 1 MB.
s.executeUpdate("CREATE TABLE CUJOSQL.BLOBTABLE (COL1 BLOB)");

// Create a PreparedStatement object that allows you to put
// a new Blob object into the database.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.BLOBTABLE VALUES(?)");

// Create a big BLOB value...
Random random = new Random ();
byte [] inByteArray = new byte[500000];
random.nextBytes (inByteArray);

// Set the PreparedStatement parameter. Note: This is not
// portable to all JDBC drivers. JDBC drivers do not have
// support when using setBytes for BLOB columns. This is used to
// allow you to generate new BLOBs. It also allows JDBC 1.0
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// drivers to work with columns containing BLOB data.
ps.setBytes(1, inByteArray);

// Process the statement, inserting the BLOB into the database.
ps.executeUpdate();

// Process a query and obtain the BLOB that was just inserted out
// of the database as a Blob object.
ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");
rs.next();
Blob blob = rs.getBlob(1);

// Put that Blob back into the database through
// the PreparedStatement.
ps.setBlob(1, blob);

ps.execute();

c.close(); // Connection close also closes stmt and rs.
}

}

>}:|B BLOB: bGPXgNZ&CLrP|B BLOB D>}#

>}:|B BLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// UpdateBlobs is an example application
// that shows some of the APIs providing
// support for changing Blob objects
// and reflecting those changes to the
// database.
//
// This program must be run after
// the PutGetBlobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UpdateBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

} catch (Exception e) {
System.exit(1); // Setup error.

}

Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Truncate a BLOB.
blob1.truncate((long) 150000);
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System.out.println("Blob1’s new length is " + blob1.length());

// Update part of the BLOB with a new byte array.
// The following code obtains the bytes that are at
// positions 4000-4500 and set them to positions 500-1000.

// Obtain part of the BLOB as a byte array.
byte[] bytes = blob1.getBytes(4000L, 4500);

int bytesWritten = blob2.setBytes(500L, bytes);

System.out.println("Bytes written is " + bytesWritten);

// The bytes are now found at position 500 in blob2
long startInBlob2 = blob2.position(bytes, 1);

System.out.println("pattern found starting at position " + startInBlob2);

c.close(); // Connection close also closes stmt and rs.
}

}

>}:9C BLOB: bGPXgNZ&CLrP9C BLOB D>}#

>}:9C BLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// UseBlobs is an example application
// that shows some of the APIs associated
// with Blob objects.
//
// This program must be run after
// the PutGetBlobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UseBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

} catch (Exception e) {
System.exit(1); // Setup error.

}

Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Determine the length of a LOB.
long end = blob1.length();
System.out.println("Blob1 length is " + blob1.length());

// When working with LOBs, all indexing that is related to them
// is 1-based, and is not 0-based like strings and arrays.

Z 1 B IBM Developer Kit for Java 153



long startingPoint = 450;
long endingPoint = 500;

// Obtain part of the BLOB as a byte array.
byte[] outByteArray = blob1.getBytes(startingPoint, (int)endingPoint);

// Find where a sub-BLOB or byte array is first found within a
// BLOB. The setup for this program placed two identical copies of
// a random BLOB into the database. Thus, the start position of the
// byte array extracted from blob1 can be found in the starting
// position in blob2. The exception would be if there were 50
// identical random bytes in the LOBs previously.
long startInBlob2 = blob2.position(outByteArray, 1);

System.out.println("pattern found starting at position " + startInBlob2);

c.close(); // Connection close closes stmt and rs too.
}

}

`49C CLOB Dzk: (} Java(TM) }]b,S(JDBC)&CLr`LSZ(API),ITT}]

b CLOB M DBCLOB P4Pm`Nq#BPwbr*V[Kb)Nq"|(PXgNjIb)NqD>}#

S}]bA! CLOB T0+ CLOB ek}]b: hz JDBC API,I9C`V=(S}]bP!v CLOB

T0+ CLOB E=}]bP#;x,;Pj</Dl(44( CLOB Ts#g{}]bQ-0zK CLOB,

rb";G;vJb,+Gg{*(} JDBC 49C]fxPD CLOB,ra}pJb#RG;P* JDBC API

D BLOB M CLOB SZ(e9l/},xGa)KCZ+ CLOB w*d|`M41SEk}]bT01S

S}]bP+|G!vD'V#}g,setCharacterStream =(I9C CLOB `MD}]bP#K>}T>K

;)+ CLOB Ek}]bT0S}]blw|GD#C=(#

9C CLOB Ts API: Z JDBC P,+ CLOB (eISZ,wV}/Lra)KKSZDwV5V#K

SZxP;5PIC4k CLOB Ts;%wCD=(#K>}T>K;)I9CK API 4PD+2Nq#P

X CLOB TsODIC=(Dj{Pm,kiD JDBC Javadoc#

9C JDBC 3.0 'V4|B CLOB: Z JDBC 3.0 P,'V|D LOB Ts#IT+b)|Df"=}]b

PD CLOB PP#K>}T>K;)hz JDBC 3.0 PD CLOB 'VIT4PDNq#

>}:CLOB: bGPXgN+ CLOB Ek}]brS}]blw CLOB D>}#

>}:CLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// PutGetClobs is an example application
// that shows how to work with the JDBC
// API to obtain and put CLOBs to and from
// database columns.
//
// The results of running this program
// are that there are two CLOB values
// in a new table. Both are identical
// and contain about 500k of repeating
// text data.
/////////////////////////////////////////
import java.sql.*;

public class PutGetClobs {
public static void main(String[] args)
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throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {
System.exit(1); // Setup error.

}

// Establish a Connection and Statement with which to work.
Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any previous run of this application.
try {
s.executeUpdate("DROP TABLE CUJOSQL.CLOBTABLE");

} catch (SQLException e) {
// Ignore it - assume the table did not exist.

}

// Create a table with a CLOB column. The default CLOB column
// size is 1 MB.
s.executeUpdate("CREATE TABLE CUJOSQL.CLOBTABLE (COL1 CLOB)");

// Create a PreparedStatement object that allow you to put
// a new Clob object into the database.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.CLOBTABLE VALUES(?)");

// Create a big CLOB value...
StringBuffer buffer = new StringBuffer(500000);
while (buffer.length() < 500000) {

buffer.append("All work and no play makes Cujo a dull boy.");
}
String clobValue = buffer.toString();

// Set the PreparedStatement parameter. This is not
// portable to all JDBC drivers. JDBC drivers do not have
// to support setBytes for CLOB columns. This is done to
// allow you to generate new CLOBs. It also
// allows JDBC 1.0 drivers a way to work with columns containing
// Clob data.
ps.setString(1, clobValue);

// Process the statement, inserting the clob into the database.
ps.executeUpdate();

// Process a query and get the CLOB that was just inserted out of the
// database as a Clob object.

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");
rs.next();
Clob clob = rs.getClob(1);

// Put that Clob back into the database through
// the PreparedStatement.
ps.setClob(1, clob);

ps.execute();

c.close(); // Connection close also closes stmt and rs.
}

}

>}:|B CLOB: bGPXgNZ&CLrP|B CLOB D>}#
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>}:|B CLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// UpdateClobs is an example application
// that shows some of the APIs providing
// support for changing Clob objects
// and reflecting those changes to the
// database.
//
// This program must be run after
// the PutGetClobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UpdateClobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

} catch (Exception e) {
System.exit(1); // Setup error.

}

Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");

rs.next();
Clob clob1 = rs.getClob(1);
rs.next();
Clob clob2 = rs.getClob(1);

// Truncate a CLOB.
clob1.truncate((long) 150000);
System.out.println("Clob1’s new length is " + clob1.length());

// Update a portion of the CLOB with a new String value.
String value = "Some new data for once";
int charsWritten = clob2.setString(500L, value);

System.out.println("Characters written is " + charsWritten);

// The bytes can be found at position 500 in clob2
long startInClob2 = clob2.position(value, 1);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}

>}:9C CLOB: bGPXgNZ&CLrP9C CLOB D>}#

>}:9C CLOB

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// UpdateClobs is an example application
// that shows some of the APIs providing
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// support for changing Clob objects
// and reflecting those changes to the
// database.
//
// This program must be run after
// the PutGetClobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UseClobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

} catch (Exception e) {
System.exit(1); // Setup error.

}

Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");

rs.next();
Clob clob1 = rs.getClob(1);
rs.next();
Clob clob2 = rs.getClob(1);

// Determine the length of a LOB.
long end = clob1.length();
System.out.println("Clob1 length is " + clob1.length());

// When working with LOBs, all indexing that is related to them
// is 1-based, and not 0-based like strings and arrays.
long startingPoint = 450;
long endingPoint = 50;

// Obtain part of the CLOB as a byte array.
String outString = clob1.getSubString(startingPoint, (int)endingPoint);
System.out.println("Clob substring is " + outString);

// Find where a sub-CLOB or string is first found within a
// CLOB. The setup for this program placed two identical copies of
// a repeating CLOB into the database. Thus, the start position of the
// string extracted from clob1 can be found in the starting
// position in clob2 if the search begins close to the position where

// the string starts.
long startInClob2 = clob2.position(outString, 440);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}

`49C Datalink Dzk: z9C Datalink D==!vZz9CD"Pf#Z JDBC 3.0 P,'V(

}9C getURL M putURL =(41S9C Datalink P#TZH0D JDBC f>,Xk+ Datalink P1w

String PxP9C#?0,}]b;'V Datalink kV{}]`M.dDT/*;#rK,XkZ SQL od

P4P;)`M?F*;#

K>}T>K;)k9C Datalink P`XDy>Nq#
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>}:Datalink: bGPXgNZ&CLrP9C Datalink D>}#

>}:Datalink

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// PutGetDatalinks is an example application
// that shows how to use the JDBC
// API to handle datalink database columns.
/////////////////////////////////////////
import java.sql.*;
import java.net.URL;
import java.net.MalformedURLException;

public class PutGetDatalinks {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {
System.exit(1); // Setup error.

}

// Establish a Connection and Statement with which to work.
Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any previous run of this application.
try {
s.executeUpdate("DROP TABLE CUJOSQL.DLTABLE");

} catch (SQLException e) {
// Ignore it - assume the table did not exist.

}

// Create a table with a datalink column.
s.executeUpdate("CREATE TABLE CUJOSQL.DLTABLE (COL1 DATALINK)");

// Create a PreparedStatement object that allows you to add
// a new datalink into the database. Since conversing
// to a datalink cannot be accomplished directly in the database, you
// can code the SQL statement to perform the explicit conversion.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.DLTABLE

VALUES(DLVALUE( CAST(? AS VARCHAR(100))))");

// Set the datalink. This URL points you to an article about
// the new features of JDBC 3.0.
ps.setString (1, "http://www-106.ibm.com/developerworks/java/library/j-jdbcnew/index.html");

// Process the statement, inserting the CLOB into the database.
ps.executeUpdate();

// Process a query and obtain the CLOB that was just inserted out of the
// database as a Clob object.
ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.DLTABLE");

rs.next();
String datalink = rs.getString(1);

// Put that datalink value into the database through
// the PreparedStatement. Note: This function requires JDBC 3.0

// support.
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/*
try {
URL url = new URL(datalink);
ps.setURL(1, url);
ps.execute();

} catch (MalformedURLException mue) {
// Handle this issue here.

}

rs = s.executeQuery("SELECT * FROM CUJOSQL.DLTABLE");
rs.next();

URL url = rs.getURL(1);
System.out.println("URL value is " + url);
*/

c.close(); // Connection close also closes stmt and rs.
}

}

>}:%5`M: bGPXgN9C%5`MD>}#

>}:%5`M

"b:kDAzk>};#$ywTKbX*D(IE"#

/////////////////////////////////////////
// This example program shows examples of
// various common tasks that can be done
// with distinct types.
/////////////////////////////////////////
import java.sql.*;

public class Distinct {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any old runs.
try {

s.executeUpdate("DROP TABLE CUJOSQL.SERIALNOS");
} catch (SQLException e) {

// Ignore it and assume the table did not exist.
}

try {
s.executeUpdate("DROP DISTINCT TYPE CUJOSQL.SSN");

} catch (SQLException e) {
// Ignore it and assume the table did not exist.

}

// Create the type, create the table, and insert a value.
s.executeUpdate("CREATE DISTINCT TYPE CUJOSQL.SSN AS CHAR(9)");
s.executeUpdate("CREATE TABLE CUJOSQL.SERIALNOS (COL1 CUJOSQL.SSN)");

PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.SERIALNOS VALUES(?)");
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ps.setString(1, "399924563");
ps.executeUpdate();
ps.close();

// You can obtain details about the types available with new metadata in
// JDBC 2.0
DatabaseMetaData dmd = c.getMetaData();

int types[] = new int[1];
types[0] = java.sql.Types.DISTINCT;

ResultSet rs = dmd.getUDTs(null, "CUJOSQL", "SSN", types);
rs.next();
System.out.println("Type name " + rs.getString(3) +

" has type " + rs.getString(4));

// Access the data you have inserted.
rs = s.executeQuery("SELECT COL1 FROM CUJOSQL.SERIALNOS");
rs.next();
System.out.println("The SSN is " + rs.getString(1));

c.close(); // Connection close also closes stmt and rs.
}

}

RowSet
nuG+ RowSet mS=0Java(TM) }]b,S(JDBC)2.0 I!|1PD#k JDBC f6D;)sRl

*DSZ;,,RowSet f6hFI|sG;vr\x;G5JD5V#RowSet SZ(eK;iyP RowSet

<5PDKD&\#RowSet 5Va)Lr_P`1sDTIH4(eZX(JbUdPzc|GDh*yhD

&\#
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RowSet Xw

zITks RowSet *zcX(DtT#+2tT|(a{P/+*'VDSZ/#
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DB2CachedRowSet
DB2CachedRowSet GQO*,SD RowSet,|Jm+ DB2ResultSet }]f"ZTsP#Z}];ZT
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DB2CachedRowSet DE":

v 9C DB2CachedRowSet
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v CJ DB2CachedRowSet }]MNjY]
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RowSet G ResultSet: RowSet SZ)9 ResultSet SZ,bm> RowSet P\&4P ResultSet IT4PD
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IZKn'VT=V`MD RowSet \;j+`,XpwC,yT,PXB~#MMB~&mDE",ki4
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v 9C DB2CachedRowSet tTM JDBC URL

v (}9C setConnection(Connection) =(49CVPD}]b,S

v (}9C execute(Connection) =(49CVPD}]b,S

v 9C execute(int) =(4T}]bksxPVi

Warning: Temporary Level 6 Header:

9C populate =(: DB2CachedRowSet P;v populate =(,K=(IC4+}]S DB2ResultSet Ts

E= RowSet P#TBGbV=(D;v>}#

>}:9C populate =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// Establish a connection to the database.
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

// Create a statement and use it to perform a query.
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);

// Create and populate a DB2CachedRowSet from it.
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);

// Note: Disconnect the ResultSet, Statement,
// and Connection used to create the RowSet.
rs.close();
stmt.close();
conn.close();

// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));
}

crs.close();

9C DB2CachedRowSet tTM DataSource: DB2CachedRowSet _P;)tT,G)tTJm

DB2CachedRowSet S\ SQL i/M DataSource {F#;s,|G9C SQL i/M DataSource {F4*

|GT:4(}]#TBGbV=(D;v>}#Y(T{* BaseDataSource D DataSource D}CGH0Q

hCDP' DataSource#

>}:9C DB2CachedRowSet tTM DataSource

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();
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// Set the properties that are needed for
// the RowSet to use a DataSource to populate itself.
crs.setDataSourceName(“BaseDataSource”);
crs.setCommand(“select col1 from cujosql.test_table”);

// Call the RowSet execute method. This causes
// the RowSet to use the DataSource and SQL query
// specified to populate itself with data. Once
// the RowSet is populated, it disconnects from the database.
crs.execute();

// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));
}

// Eventually, close the RowSet.
crs.close();

9C DB2CachedRowSet tTM JDBC URL: DB2CachedRowSet _P;)tT,G)tTJm

DB2CachedRowSet S\ SQL i/M JDBC URL#;s,|G9CCi/M JDBC URL 4*|GT:4(

}]#TBGbV=(D;v>}#

>}:9C DB2CachedRowSet tTM JDBC URL

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();

// Set the properties that are needed for
// the RowSet to use a JDBC URL to populate itself.
crs.setUrl(“jdbc:db2:*local”);
crs.setCommand(“select col1 from cujosql.test_table”);

// Call the RowSet execute method. This causes
// the RowSet to use the DataSource and SQL query
// specified to populate itself with data. Once
// the RowSet is populated, it disconnects from the database.
crs.execute();

// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));
}

// Eventually, close the RowSet.
crs.close();

(}9C setConnection(Connection) =(49CVPD}]b,S: *KYxXB9C JDBC Connection T

s,DB2CachedRowSet a)K;VzF,CZ+Q("D Connection Ts+MAC4nd RowSet D

DB2CachedRowSet#g{+kC'a)D Connection Ts,r DB2CachedRowSet Zndd>m.s;O*,

S#

>}:(}9C setConnection(Connection) =(49CVPD}]b,S

"b:kDAzk>};#$ywTKbX*D(IE"#

// Establish a JDBC connection to the database.
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();

164 iSeries: IBM Developer Kit for Java



// Set the properties that are needed for the
// RowSet to use an already connected connection
// to populate itself.
crs.setConnection(conn);
crs.setCommand(“select col1 from cujosql.test_table”);

// Call the RowSet execute method. This causes
// the RowSet to use the connection that it was provided
// with previously. Once the RowSet is populated, it does not
// close the user-supplied connection.
crs.execute();

// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));
}

// Eventually, close the RowSet.
crs.close();

(}9C execute(Connection) =(49CVPD}]b,S: *KYxXB9C JDBC Connection Ts,

DB2CachedRowSet a)K;VzF,CZZwC execute =(1+Q("D Connection Ts+MA

DB2CachedRowSet#g{+kC'a)D Connection Ts,r DB2CachedRowSet Zndd>m.s;O*,

S#

>}:(}9C execute(Connection) =(49CVPD}]b,S

"b:kDAzk>};#$ywTKbX*D(IE"#

// Establish a JDBC connection to the database.
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();

// Set the SQL statement that is to be used to
// populate the RowSet.
crs.setCommand(“select col1 from cujosql.test_table”);

// Call the RowSet execute method, passing in the connection
// that should be used. Once the Rowset is populated, it does not
// close the user-supplied connection.
crs.execute(conn);

// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));
}

// Eventually, close the RowSet.
crs.close();

9C execute(int) =(4T}]bksxPVi: *K5M}]bD$w?,DB2CachedRowSet a)K;V

zF,CZ+tIv_LD SQL odVi=}]bD;v&mksP#

>}:9C execute(int) =(4T}]bksxPVi

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a new DB2CachedRowSet

DB2CachedRowSet crs = new DB2CachedRowSet();
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// Set the properties that are needed for

// the RowSet to use a DataSource to populate itself.

crs.setDataSourceName(“BaseDataSource”);

crs.setCommand(“select col1 from cujosql.test_table”);

// Call the RowSet execute method. This causes

// the RowSet to use the DataSource and SQL query

// specified to populate itself with data. Once

// the RowSet is populated, it disconnects from the database.

// This version of the execute method accepts the number of seconds

// that it is willing to wait for its results. By

// allowing a delay, the RowSet can group the requests

// of several users and only process the request against

// the underlying database once.

crs.execute(5);

// Loop through the data in the RowSet.

while (crs.next()) {

System.out.println(“v1 is ” + crs.getString(1));

}

// Eventually, close the RowSet.

crs.close();

CJ DB2CachedRowSet }]MNjY]: RowSet @5Z ResultSet =(#TZm`Yw,g

DB2CachedRowSet }]CJMNjF/,9C ResultSet k9C RowSet Z&CLr6p";P24;,#

CJ DB2CachedRowSet }]: RowSet M ResultSet T`,D==CJ}]#ZBfD>}P,Lr9C

JDBC 4(;vm"CwV}]`MTdxPnd#ZmMw.s,4( DB2CachedRowSet "CmPDE"

TdxPnd#K>}99C RowSet `DwVq!=(#

>}:CJ DB2CachedRowSet }]

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
import java.io.*;
import java.math.*;

public class TestProgram
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}
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try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create test table
stmt.execute(“Create table cujosql.test_table (col1 smallint, col2 int, ” +

“col3 bigint, col4 real, col5 float, col6 double, col7 numeric, ” +
“col8 decimal, col9 char(10), col10 varchar(10), col11 date, ” +
“col12 time, col13 timestamp)”);

System.out.println(“Table created.”);

// Insert some test rows
stmt.execute(“insert into cujosql.test_table values (1, 1, 1, 1.5, 1.5, 1.5, 1.5, 1.5, ’one’, ’one’,

{d ’2001-01-01’}, {t ’01:01:01’}, {ts ’1998-05-26 11:41:12.123456’})”);

stmt.execute(“insert into cujosql.test_table values (null, null, null, null, null, null, null, null,
null, null, null, null, null)”);

System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select * from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Test with getObject”);
int count = 0;
while (crs.next()) {

System.out.println(“Row ” + (++count));
for (int i = 1; i <= 13; i++) {

System.out.println(“ Col ” + i + “ value ” + crs.getObject(i));
}

}

System.out.println(“Test with getXXX... ”);
crs.first();
System.out.println(“Row 1”);
System.out.println(“ Col 1 value ” + crs.getShort(1));
System.out.println(“ Col 2 value ” + crs.getInt(2));
System.out.println(“ Col 3 value ” + crs.getLong(3));
System.out.println(“ Col 4 value ” + crs.getFloat(4));
System.out.println(“ Col 5 value ” + crs.getDouble(5));
System.out.println(“ Col 6 value ” + crs.getDouble(6));
System.out.println(“ Col 7 value ” + crs.getBigDecimal(7));
System.out.println(“ Col 8 value ” + crs.getBigDecimal(8));
System.out.println(“ Col 9 value ” + crs.getString(9));
System.out.println(“ Col 10 value ” + crs.getString(10));
System.out.println(“ Col 11 value ” + crs.getDate(11));
System.out.println(“ Col 12 value ” + crs.getTime(12));
System.out.println(“ Col 13 value ” + crs.getTimestamp(13));
crs.next();
System.out.println(“Row 2”);
System.out.println(“ Col 1 value ” + crs.getShort(1));
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System.out.println(“ Col 2 value ” + crs.getInt(2));
System.out.println(“ Col 3 value ” + crs.getLong(3));
System.out.println(“ Col 4 value ” + crs.getFloat(4));
System.out.println(“ Col 5 value ” + crs.getDouble(5));
System.out.println(“ Col 6 value ” + crs.getDouble(6));
System.out.println(“ Col 7 value ” + crs.getBigDecimal(7));
System.out.println(“ Col 8 value ” + crs.getBigDecimal(8));
System.out.println(“ Col 9 value ” + crs.getString(9));
System.out.println(“ Col 10 value ” + crs.getString(10));
System.out.println(“ Col 11 value ” + crs.getDate(11));
System.out.println(“ Col 12 value ” + crs.getTime(12));
System.out.println(“ Col 13 value ” + crs.getTimestamp(13));

crs.close();
}
catch (Exception ex) {

System.out.println(“SQLException: ” + ex.getMessage());
ex.printStackTrace();

}
}

}

NjY]: RowSet Iv/,|DYw==kIv/ ResultSet \`F#ZBfD>}P,Lr9C JDBC 4

(;vm"C}]TdxPnd#ZmMw.s,4( DB2CachedRowSet Ts"CmPDE"TdxPnd#

K>}99CwVNjY]/}#

>}:NjY]

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;

public class RowSetSample1
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create a test table
stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {
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stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Use next()”);
while (crs.next()) {

System.out.println(“v1 is ” + crs.getShort(1));
}

System.out.println(“Use previous()”);
while (crs.previous()) {
System.out.println(“value is ” + crs.getShort(1));
}

System.out.println(“Use relative()”);
crs.next();
crs.relative(9);
System.out.println(“value is ” + crs.getShort(1));

crs.relative(-9);
System.out.println(“value is ” + crs.getShort(1));

System.out.println(“Use absolute()”);
crs.absolute(10);
System.out.println(“value is ” + crs.getShort(1));
crs.absolute(1);
System.out.println(“value is ” + crs.getShort(1));
crs.absolute(-10);
System.out.println(“value is ” + crs.getShort(1));
crs.absolute(-1);
System.out.println(“value is ” + crs.getShort(1));

System.out.println(“Test beforeFirst()”);
crs.beforeFirst();
System.out.println(“isBeforeFirst is ” + crs.isBeforeFirst());
crs.next();
System.out.println(“move one... isFirst is ” + crs.isFirst());

System.out.println(“Test afterLast()”);
crs.afterLast();
System.out.println(“isAfterLast is ” + crs.isAfterLast());
crs.previous();
System.out.println(“move one... isLast is ” + crs.isLast());

System.out.println(“Test getRow()”);
crs.absolute(7);
System.out.println(“row should be (7) and is ” + crs.getRow() + “ value should be (6) and is ”

+ crs.getShort(1));

crs.close();
}
catch (SQLException ex) {

System.out.println(“SQLException: ” + ex.getMessage());
}
}
}
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|D DB2CachedRowSet }]"+|D43X=}]4P: DB2CachedRowSet 9Cj< ResultSet S

Zy9CDG)=(4|D RowSet TsPD}]#Z&CLr6p,|D RowSet D}]k|D ResultSet D

}];Pxp#DB2CachedRowSet a)K acceptChanges =(,K=(C4+ RowSet |D43X=w*}]

44D}]bP#

Z DB2CachedRowSet P>}"ekM|BP: IT|B DB2CachedRowSet#ZBfD>}P,Lr9C

JDBC 4(;vm"C}]TdxPnd#ZmMw.s,4( DB2CachedRowSet "CmPDE"TdxP

2k#K>}99CwvIC4|B RowSet D=("T>KgN9C showDeleted tT(49Z>}P.s,

KtT2Jm&CLra!G)P)#Kb,>}9C cancelRowInsert M cancelRowDelete =(4Jm7zP

Dekr>}#

>}:Z DB2CachedRowSet P>}"ekM|BP

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;

public class RowSetSample2
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}

catch (SQLException ex) {
System.out.println(“Caught drop table: ” + ex.getMessage());

}

// Create test table
stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
System.out.println(“Query executed”);
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// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Delete the first three rows”);
crs.next();
crs.deleteRow();
crs.next();
crs.deleteRow();
crs.next();
crs.deleteRow();

crs.beforeFirst();
System.out.println(“Insert the value -10 into the RowSet”);
crs.moveToInsertRow();
crs.updateShort(1, (short)-10);
crs.insertRow();
crs.moveToCurrentRow();

System.out.println(“Update the rows to be the negative of what they now are”);
crs.beforeFirst();
while (crs.next())

short value = crs.getShort(1);
value = (short)-value;
crs.updateShort(1, value);
crs.updateRow();

}

crs.setShowDeleted(true);

System.out.println(“RowSet is now (value - inserted - updated - deleted)”);
crs.beforeFirst();
while (crs.next()) {

System.out.println(“value is ” + crs.getShort(1) + “ ” +
crs.rowInserted() + “ ” +
crs.rowUpdated() + “ ” +
crs.rowDeleted());

}

System.out.println(“getShowDeleted is ” + crs.getShowDeleted());

System.out.println(“Now undo the inserts and deletes”);
crs.beforeFirst();
crs.next();
crs.cancelRowDelete();
crs.next();
crs.cancelRowDelete();
crs.next();
crs.cancelRowDelete();
while (!crs.isLast()) {

crs.next();
}

crs.cancelRowInsert();

crs.setShowDeleted(false);

System.out.println(“RowSet is now (value - inserted - updated - deleted)”);
crs.beforeFirst();
while (crs.next()) {

System.out.println(“value is ” + crs.getShort(1) + “ ” +
crs.rowInserted() + “ ” +

Z 1 B IBM Developer Kit for Java 171



crs.rowUpdated() + “ ” +
crs.rowDeleted());

}

System.out.println(“finally show that calling cancelRowUpdates works”);
crs.first();
crs.updateShort(1, (short) 1000);
crs.cancelRowUpdates();
crs.updateRow();
System.out.println(“value of row is ” + crs.getShort(1));
System.out.println(“getShowDeleted is ” + crs.getShowDeleted());

crs.close();

}

catch (SQLException ex) {
System.out.println(“SQLException: ” + ex.getMessage());

}
}

}

+ DB2CachedRowSet |D43X=Bc}]b: ZT DB2CachedRowSet w|D.s,;* RowSet Ts

fZb)|DMafZ#2MG5,TO*,SD RowSet w|D;a0l}]b#*+ RowSet D|D43

=Bc}]bP,&9C acceptChanges =(#K=(f_QO*,SD RowSet XB("k}]bD,S"

"TTBc}]bxPT RowSet QwD|D#g{r*k4( RowSet .s"zDd|}]b|D`e;x

;\2+XT}]bxP|D,r+Wvl#"XvBq#

>}:+ DB2CachedRowSet |D43X=Bc}]b

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;

public class RowSetSample3
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create test table
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stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Delete the first three rows”);
crs.next();
crs.deleteRow();
crs.next();
crs.deleteRow();
crs.next();
crs.deleteRow();

crs.beforeFirst();
System.out.println(“Insert the value -10 into the RowSet”);
crs.moveToInsertRow();
crs.updateShort(1, (short)-10);
crs.insertRow();
crs.moveToCurrentRow();

System.out.println(“Update the rows to be the negative of what they now are”);
crs.beforeFirst();
while (crs.next()) {

short value = crs.getShort(1);
value = (short)-value;
crs.updateShort(1, value);
crs.updateRow();

}

System.out.println(“Now accept the changes to the database”);

crs.setUrl(“jdbc:db2:*local”);
crs.setTableName(“cujosql.test_table”);

crs.acceptChanges();
crs.close();

System.out.println(“And the database table looks like this:”);
conn = DriverManager.getConnection(“jdbc:db2:localhost”);
stmt = conn.createStatement();
rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
while (rs.next()) {

System.out.println(“Value from table is ” + rs.getShort(1));
}

conn.close();

}
catch (SQLException ex) {
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System.out.println(“SQLException: ” + ex.getMessage());
}

}
}

d| DB2CachedRowSet &\: }KgtIv>}yT>DGys ResultSet ;y$w.b,

DB2CachedRowSet `9_P;)=SD&\,b)&\9zIT|*inXTdxP9C#a)KCZw{{

v0Java(TM) }]b,S1(JDBC)RowSet rvv+d;?Vw{* JDBC /OD=(#xR,IZ|G_

PO*,Sb;>J,DB2CachedRowSet k ResultSet .d;_POqD;T;X5#

hz DB2CachedRowSet a)D=(,IT4PBPNq:

v S DB2CachedRowSet q!/O

v 4( RowSet D1>

v 4( RowSet D2m

S DB2CachedRowSet q!/O: P}v=(S DB2CachedRowSet Ts5X3VN=D/O#|GG:

v toCollection 5Xr?(4,T?;PP;vn)D ArrayList(4,T?;PP;vn)#

v toCollection(int columnIndex) 5X;vr?,Cr?|,?;PDx(PPD5#

v getColumn(int columnIndex) 5X;v}i,C}i|,x(PD?;PD5#

toCollection(int columnIndex) k getColumn(int columnIndex) .dDw*xpZZ getColumn =(I5X-o

`MD}i#rK,g{ columnIndex m>xP{}}]DP,r+5X{}}ix;G|, java.lang.Integer

TsD}i#

TB>}T>KgN9Cb)=(#

>}:S DB2CachedRowSet q!/O

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;
import java.util.*;

public class RowSetSample4
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);
Statement stmt = conn.createStatement();

// Clean up previous runs
try {
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stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create test table
stmt.execute(“Create table cujosql.test_table (col1 smallint, col2 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “, ” + (i + 100) + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select * from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Test the toCollection() method”);
Collection collection = crs.toCollection();
ArrayList map = (ArrayList) collection;

System.out.println(“size is ” + map.size());
Iterator iter = map.iterator();
int row = 1;
while (iter.hasNext()) {

System.out.print(“row [” + (row++) + “]: \t”);

Vector vector = (Vector)iter.next();
Iterator innerIter = vector.iterator();
int i = 1;
while (innerIter.hasNext()) {

System.out.print(“ [” + (i++) + “]=” + innerIter.next() + “; \t”);
}
System.out.println();

}
System.out.println(“Test the toCollection(int) method”);
collection = crs.toCollection(2);
Vector vector = (Vector) collection;

iter = vector.iterator();

while (iter.hasNext()) {
System.out.println(“Iter: Value is ” + iter.next());

}

System.out.println(“Test the getColumn(int) method”);
Object values = crs.getColumn(2);
short[] shorts = (short [])values;

for (int i =0; i < shorts.length; i++) {
System.out.println(“Array: Value is ” + shorts[i]);

}
}
catch (SQLException ex) {
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System.out.println(“SQLException: ” + ex.getMessage());
}

}
}

4( RowSet D1>: createCopy =(4( DB2CachedRowSet D1>#+4FyPk RowSet `X*D}

]T0yPXFa9"tTM4,j>#

TB>}T>KgN9CK=(#

>}:4( RowSet D1>

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
import java.io.*;

public class RowSetSample5
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create test table
stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
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System.out.println(“RowSet is detached...”);

System.out.println(“Now some new RowSets from one.”);
DB2CachedRowSet crs2 = crs.createCopy();
DB2CachedRowSet crs3 = crs.createCopy();

System.out.println(“Change the second one to be negated values”);
crs2.beforeFirst();
while (crs2.next()) {

short value = crs2.getShort(1);
value = (short)-value;
crs2.updateShort(1, value);
crs2.updateRow();

}

crs.beforeFirst();
crs2.beforeFirst();
crs3.beforeFirst();
System.out.println(“Now look at all three of them again”);

while (crs.next()) {
crs2.next();
crs3.next();
System.out.println(“Values: crs: ” + crs.getShort(1) + “, crs2: ” + crs2.getShort(1) +

“, crs3: ” + crs3.getShort(1));
}

}
catch (Exception ex) {

System.out.println(“SQLException: ” + ex.getMessage());
ex.printStackTrace();

}

}

}

4( RowSet D2m: createShared =(4(BDxP_64,E"D RowSet Ts,"Jm=v RowSet T

s2m,;Bcom}]#

TB>}T>KgN9CK=(#

>}:4( RowSet D2m

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
import java.io.*;

public class RowSetSample5
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
}
catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
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Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute(“drop table cujosql.test_table”);
}
catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create test table
stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

ResultSet rs = stmt.executeQuery(“select col1 from cujosql.test_table”);
System.out.println(“Query executed”);

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println(“RowSet populated.”);

conn.close();
System.out.println(“RowSet is detached...”);

System.out.println(“Test the createShared functionality (create 2 shares)”);
DB2CachedRowSet crs2 = crs.createShared();
DB2CachedRowSet crs3 = crs.createShared();

System.out.println(“Use the original to update value 5 of the table”);
crs.absolute(5);
crs.updateShort(1, (short)-5);
crs.updateRow();

crs.beforeFirst();
crs2.afterLast();

System.out.println(“Now move the cursors in opposite directions of the same data.”);

while (crs.next()) {
crs2.previous();
crs3.next();
System.out.println(“Values: crs: ” + crs.getShort(1) + “, crs2: ” + crs2.getShort(1) +

“, crs3: ” + crs3.getShort(1));
}
crs.close();
crs2.close();
crs3.close();

}
catch (Exception ex) {

System.out.println(“SQLException: ” + ex.getMessage());
ex.printStackTrace();

}
}

}

178 iSeries: IBM Developer Kit for Java



DB2JdbcRowSet: DB2JdbcRowSet GQ,SD RowSet,bm>|;\kBc Connection Ts"

PreparedStatement Tsr ResultSet TsD'VdO9C#|D5Vt\qX JdbcRowSet Dhv#

9C DB2JdbcRowSet: IZ DB2JdbcRowSet Ts'V0Java(TM) }]b,S1(JDBC)3.0 f6PTyP

RowSet hvDB~,yT|ICw>X}]bkd|XkC=}]b}]|D(*DTs.dDPdTs#

w*;v>},Y(z}Z;vX(D73P$w,Zbv73P,P;vw}]bMtIv9C^_-i4

,SAC}]bD0vK}VzV1(PDA)#I9C DB2JdbcRowSet Ts4FA;P"(}9CZ~qwO

KPDwX&CLr4|B|#P|B+<B RowSet i~zIB~#g{}ZKP:p"MvT PDA D|

BD~q,r|+|T:"a* RowSet D0l}w1#?N|SU= RowSet B~1,|ITzIJ1D|

B"+d"MvA^_h8#

PX|`E",kN<>}:DB2JdbcRowSet B~#

4( JDBCRowSet: a)KtIvCZ4( DB2JDBCRowSet TsD=(#BfT?v=(wKE(#

9C DB2JdbcRowSet tTM DataSource: DB2JdbcRowSet _PS\ SQL i/M DataSource {FDtT#

ZG,DB2JdbcRowSet MI)9CK#TBGbV=(D;v>}#Y(T{* BaseDataSource D DataSource

D}CGH0QhCDP' DataSource#

>}:9C DB2JdbcRowSet tTM DataSource

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a new DB2JdbcRowSet
DB2JdbcRowSet jrs = new DB2JdbcRowSet();

// Set the properties that are needed for
// the RowSet to be processed.
jrs.setDataSourceName("BaseDataSource");
jrs.setCommand("select col1 from cujosql.test_table");

// Call the RowSet execute method. This method causes
// the RowSet to use the DataSource and SQL query
// specified to prepare itself for data processing.
jrs.execute();

// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

9C DB2JdbcRowSet tTM JDBC URL: DB2JdbcRowSet _PS\ SQL i/M JDBC URL DtT#Z

G,DB2JdbcRowSet MI)9CK#TBGbV=(D;v>}:

>}:9C DB2JdbcRowSet tTM JDBC URL

"b:kDAzk>};#$ywTKbX*D(IE"#

// Create a new DB2JdbcRowSet
DB2JdbcRowSet jrs = new DB2JdbcRowSet();

// Set the properties that are needed for
// the RowSet to be processed.
jrs.setUrl("jdbc:db2:*local");
jrs.setCommand("select col1 from cujosql.test_table");
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// Call the RowSet execute method. This causes
// the RowSet to use the URL and SQL query specified
// previously to prepare itself for data processing.
jrs.execute();

// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

(}9C setConnection(Connection) =(49CVPD}]b,S: *KYxX49C JDBC Connection T

s,DB2JdbcRowSet Jm+Q("D,S+MA DB2JdbcRowSet#DB2JdbcRowSet 9CK,S4<8|T:,

TcZwC execute =(1xP9C#

>}:9C setConnection =(

"b:kDAzk>};#$ywTKbX*D(IE"#

// Establish a JDBC Connection to the database.
Connection conn = DriverManager.getConnection("jdbc:db2:*local");

// Create a new DB2JdbcRowSet.
DB2JdbcRowSet jrs = new DB2JdbcRowSet();

// Set the properties that are needed for
// the RowSet to use an established connection.
jrs.setConnection(conn);
jrs.setCommand("select col1 from cujosql.test_table");

// Call the RowSet execute method. This causes
// the RowSet to use the connection that it was provided
// previously to prepare itself for data processing.
jrs.execute();

// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

CJ}]MNjF/: Bc ResultSet Ts:p&m(} DB2JdbcRowSet 4Y]Nj;CMCJ}]b}]#

I9C ResultSet TsjIDNq2JCZ DB2JdbcRowSet Ts#

|D}]T0+|D43=Bc}]b: T(} DB2JdbcRowSet |B}]bD'Vj+GIBc ResultSet

Ts&mD#I9C ResultSet TsjIDNq2JCZ DB2JdbcRowSet Ts#

DB2JdbcRowSet B~: yP RowSet 5V<'Vd|i~PK$DivDB~&m#Kn'VJm&

CLri~Z"zB~1`%0;81#}g,(} RowSet |B}]bPI\a<B0<NC'gf1(GUI)

mT>*|B|T:#

ZTB>}P,main =(4PT RowSet D|B,bGKD&CLr#l}wGO*,SDV!M'zy9C

D^_~qwD;?V#+L5Db==f*5=;px;+=v}LDzk`lOGPI\D#!\ RowSet

DB~'Vw*G*9C}]b}]|B GUI xhFD,+|TZK`MD&CLrJb2\G#CXpw

C#

>}:DB2JdbcRowSet B~
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"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2JdbcRowSet;

public class RowSetEvents {
public static void main(String args[])
{

// Register the driver.
try {

Class.forName(“com.ibm.db2.jdbc.app.DB2Driver”);
} catch (ClassNotFoundException ex) {

System.out.println(“ClassNotFoundException: ” +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
// Obtain the JDBC Connection and Statement needed to set
// up this example.
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);
Statement stmt = conn.createStatement();

// Clean up any previous runs.
try {

stmt.execute(“drop table cujosql.test_table”);
} catch (SQLException ex) {

System.out.println(“Caught drop table: ” + ex.getMessage());
}

// Create the test table
stmt.execute(“Create table cujosql.test_table (col1 smallint)”);
System.out.println(“Table created.”);

// Populate the table with data.
for (int i = 0; i < 10; i++) {

stmt.execute(“insert into cujosql.test_table values (” + i + “)”);
}
System.out.println(“Rows inserted”);

// Remove the setup objects.
stmt.close();
conn.close();

// Create a new rowset and set the properties need to
// process it.
DB2JdbcRowSet jrs = new DB2JdbcRowSet();
jrs.setUrl(“jdbc:db2:*local”);
jrs.setCommand(“select col1 from cujosql.test_table”);
jrs.setConcurrency(ResultSet.CONCUR_UPDATEABLE);

// Give the RowSet object a listener. This object handles
// special processing when certain actions are done on
// the RowSet.
jrs.addRowSetListener(new MyListener());

// Process the RowSet to provide access to the database data.
jrs.execute();

// Cause a few cursor change events. These events cause the cursorMoved
// method in the listener object to get control.
jrs.next();
jrs.next();
jrs.next();
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// Cause a row change event to occur. This event causes the rowChanged method
// in the listener object to get control.
jrs.updateShort(1, (short)6);
jrs.updateRow();

// Finally, cause a RowSet change event to occur. This causes the
// rowSetChanged method in the listener object to get control.
jrs.execute();

// When completed, close the RowSet.
jrs.close();

} catch (SQLException ex) {
ex.printStackTrace();

}
}

}

/**
* This is an example of a listener. This example prints messages that show
* how control flow moves through the application and offers some
* suggestions about what might be done if the application were fully implemented.
*/

class MyListener
implements RowSetListener {

public void cursorMoved(RowSetEvent rse) {
System.out.println(“Event to do: Cursor position changed.”);
System.out.println(“ For the remote system, do nothing ”);
System.out.println(“ when this event happened. The remote view of the data”);
System.out.println(“ could be controlled separately from the local view.”);
try {

DB2JdbcRowSet rs = (DB2JdbcRowSet) rse.getSource();
System.out.println(“row is ” + rs.getRow() + “. \n\n”);

} catch (SQLException e) {
System.out.println(“To do: Properly handle possible problems.”);

}
}

public void rowChanged(RowSetEvent rse) {
System.out.println(“Event to do: Row changed.”);
System.out.println(“ Tell the remote system that a row has changed. Then,”);
System.out.println(“ pass all the values only for that row to the ”);
System.out.println(“ remote system.”);
try {

DB2JdbcRowSet rs = (DB2JdbcRowSet) rse.getSource();
System.out.println(“new values are ” + rs.getShort(1) + “. \n\n”);

} catch (SQLException e) {
System.out.println(“To do: Properly handle possible problems.”);

}
}

public void rowSetChanged(RowSetEvent rse) {
System.out.println(“Event to do: RowSet changed.”);
System.out.println(“ If there is a remote RowSet already established, ”);
System.out.println(“ tell the remote system that the values it ”);
System.out.println(“ has should be thrown out. Then, pass all ”);
System.out.println(“ the current values to it.\n\n”);

}
}
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IBM Developer Kit for Java JDBC }/LrDT\a>

RGQ+ IBM Developer Kit for Java(TM) JDBC }/LrhFI*_T\DCZ9C}]bD Java SZ#

;x,*qCI\DnQT\,zh*+&CLr9(*dV{C JDBC }/LrXka)D?H#RGO*

BPa>G<CD JDBC `L5y#|GPDs`}"G;\CZ>z JDBC }/Lr#rK,49k}>
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v \b SELECT * SQL i/

v 9C getXXX(int) x;G getXXX(String)

v \bT Java -o`MD getObject wC

v 9C PreparedStatement 4zf Statement

v \bI>_:D DatabaseMetaData wC

v 9C&CLrD}7a;6p

v <GIC Unicode 4f"}]

v 9Cf"}L

v 9C BigInt x;G Numeric/Decimal

v jI9C JDBC J4sT=X+|GXU

v 9C,SX

v <G9C PreparedStatement OC

v 9C_'D SQL

\b SELECT * SQL i/

SELECT * FROM... GZ SQL PBvi/D#{=(#;x,(#;h*i/yPVN#TZ?v+*5X

DP,JDBC }/LrXk4P=SD$w4s(M5XP#49&CLrS;9CX(DP,JDBC }/Lr

2XkKbCP"RXk#tUd4)d9C#g{;9CDmPHOY,r*z";Tx#;x,TZs?

49CDP,*zI\G#Tx#|CDbv=8GvpXP>&CLryPK$DP,g:

SELECT COL1, COL2, COL3 FROM...

9C getXXX(int) x;G getXXX(String)

k9CSU}5D ResultSet getXXX =(x;G9CSUP{Df>#!\TIX9CP{x;G}V#?F

uG;vEc,+}]b>m;*@gN&mPw}#rK,JDBC }/LrXkHTzwCD?vxPP{D

getXXX =(xPbv,;sE\+d+Mx}]b#IZ(#ZI\*KP}YrND-7PwC getXXX =

(,yTb;"!D*zI\alYX[}#

\bT Java -o`MD getObject wC

1S}]bq!_P-o`M(int"long M float HH)D51,9CX(ZC-o`MD get =(

(getInt"getLong M getFloat)H9C getObject *l#getObject wCH4P-o`MD get D$w,;s4

(*5XDTs#b(#GZ-7PjID,SxPI\a4(}Yrv_PL]Y|DTs#Ty*|n9

C getObject 9_Ph*51$n,xU/wb;1c,Sxx;=5MT\#

9C PreparedStatement 4zf Statement

g{}Z`4h*`N9CD SQL od,r|w* PreparedStatement D4P'{*Hw* Statement TsD

4P'{C#?NKPod1,<a-};vI=v=hiID}L:<8od,;s&mod#9CQ<8

Dod1,;Z9lod1E<8Cod,x;aZ?NKPCod1byv#!\ PreparedStatement D4P
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yTwGDv(GZ&CLrP!I\X9C|G(N{ PreparedStatement OC)#
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k;**LrPKPD?;vvp SQL od4(f"}L#;x,k!I\X4(KP;i SQL odDf"
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'VDz7,r_#{9(T:D,SXTc|CXXFXD$wM4P==,xPp42`1]W#

<G9C PreparedStatement OC

Statement OCD$w==k Connection OC`F#";Gvv+ Connection E=XP,xG+|, Connection

M PreparedStatement DTsE=XP#;s,lwCTs"CJz*9CDX(od#bITTxa_T\#

9C_'D SQL

IZ JDBC GyZ SQL 9(D,yT8uNNP{Za_ SQL 'JDk)Ta_ JDBC D'J2P{#

rx,E/Di/"wG!qDw}T0<C SQL hFDd|=f<a9 JDBC \f#

9C IBM Developer Kit for Java DB2 SQLJ 'V4CJ}]b
DB2 D0Java(TM) a9/i/oT1(SQLJ)'VyZ SQLJ ANSI j<#DB2 SQLJ 'V|,Z IBM

Developer Kit for Java P#DB2 SQLJ 'VJmz4("9(0KP Java 6k= SQL &CLr#

I B M D e v e l o p e r K i t f o r J a v a a ) D S Q L J ' V | ( S Q L J K P 1 ` , | I T S

/QIBM/ProdData/Java400/ext/runtime.zip PqC#PX SQLJ KP1`D|`E",kN< www.sqlj.org

OD05V1Pa)D0KP1 API1D5#

SQLJ $_

IBM Developer Kit for Java a)D SQLJ 'V9|(BP$_:

v SQLJ *;Lr(sqlj),|9C Java 4od4f; SQLJ LrPD6k= SQL od"zIrP/DE

*D~,KE*D~|,PX SQLJ LrPDYwDE"#

v DB2 SQLJ E*D~(FLr(db2profc),|Tf"ZQzIDE*D~PD SQL odxP$`k,"

Z DB2 }]bPzI|#

v DB2 SQLJ E*D~r!Lr(db2profp),|T?D>q=r! DB2 (FE*D~DZ]#

v SQLJ E*D~siLr20w(profdb),|C4ZVP~xFE*D~/P20M6XwT`siLr#

v SQLJ E*D~*;$_(profconv),|+rP/DE*D~5}*;* Java `q=#

"b:b)$_XkZ Qshell Interpreter PKP#

DB2 SQLJ ^F

19C SQLJ 44( DB2 &CLr1,z&KbBP^F:

v DB2 SQLJ 'V{OPX"v SQL odDj<0DB2 (C}]b1^F#

v DB2 SQLJ E*D~(FLr;&CTk>X}]bD,S`X*DE*D~KP#

v 0SQLJ N<5V1h* JDK 1.1 r|_f>#PXKP`vf>D Java Development Kit D|`E",

N{'V`v Java Development Kit(JDK)#

PXZ Java &CLrP9C SQL DE",N{ Java &CLrPD6k= SQL odM`kMKP SQLJ L

r#

Java a9/i/oTE*D~

Z*; SQLJ 4D~1,0SQLJ *;Lr1(sqlj)azIE*D~#E*D~GrP/D~xFD~#bM

G*24b)D~xP)9{ .ser D-r#b)D~|,`X*D SQLJ 4D~PD SQL od#

*y] SQLJ 4zk4zIE*D~,kT .sqlj D~KP SQLJ *;Lr sqlj#

Z 1 B IBM Developer Kit for Java 185

http://www.sqlj.org


PX|`E",N{`kMKP SQLJ Lr#

Java a9/i/oT(SQLJ)*;Lr(sqlj)
SQLJ *;Lr(sqlj)zIrP/DE*D~,KE*D~|,PX SQLJ LrPD SQL YwDE"#SQLJ

*;Lr9C /QIBM/ProdData/Java400/ext/translator.zip D~#

PX sqlj |nP!nD|`E",kN< www.sqlj.org PD05V1Pa)D0SQLJ C'8OkN<1#

9C DB2 SQLJ E*D~(FLr db2profc 4$`kE*D~PD SQL od

IT9C0DB2 SQLJ E*D~(FLr1(db2profc)49 Java(TM) &CLr|P'X9C}]b#

0DB2 SQLJ E*D~(FLr14PBPYw:

v Tf"ZE*D~PD SQL odxP$`k,"Z DB2 }]bPzI|#

v (}+ SQL odf;*Ty4(D|PDX*odD}C4(F SQLJ E*D~#

*TE*D~PD SQL odxP$`k,kZ Qshell |na>&dkTB|n:

db2profc MyClass_SJProfile0.ser

dP,MyClass_SJProfile0.ser G*$`kDE*D~D{F#

0DB2 SQLJ E*D~(FLr1DC(0o(

db2profc[options] <SQLJ_profile_name>

dP,SQLJ_profile_name G*r!DE*D~D{F,x options Gzy*D!nPm#

db2profp DIC!ngB:

v -URL=<JDBC_URL>

v -user=<username>

v -password=<password>

v -package=<library_name/package_name>

v -commitctrl=<commitment_control>

v -datefmt=<date_format>

v -datesep=<date_separator>

v -timefmt=<time_format>

v -timesep=<time_separator>

v -decimalpt=<decimal_point>

v -stmtCCSID=<CCSID>

v -sorttbl=<library_name/sort_sequence_table_name>

v -langID=<language_identifier>

TBGb)!nDhv:

-URL=<JDBC_URL>
dP,JDBC_URL G JDBC ,SD URL#URL Do(G:

“jdbc:db2:systemName”

PX|`E",N{9C IBM Developer Kit for Java JDBC }/Lr4CJ iSeries }]b#
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-user=<username>
dP,username GzDC'{#1!5GQT>X,S"aD10C'DC'j6#

-password=<password>
dP,password G\k#1!5GQT>X,S"aD10C'D\k#

-package=<library name/package name>
dP,library name GfE|Db,x package name G*zID|D{F#1!b{G QUSRSYS#

1!|{Gy]E*D~D{FzID#|{Dns$H* 10 vV{#r* SQLJ E*D~{D$

H\G,} 10 vV{,yT9lD1!|{+kE*D~{;,#(}+E*D~{D08vV8k

E*D~|E"C49l1!|{#g{E*D~|ED$H,} 10 vV{,r+E*D~|EDs

10 vV{Cw1!|{#}g,BmT>K;)E*D~{0d1!|{:

E*D~{ 1!|{

App_SJProfile0 App_SJPro0

App_SJProfile01234 App_S01234

App_SJProfile012345678 A012345678

App_SJProfile01234567891 1234567891

-commitctrl=<commitment_control>
dP,commitment_control Gzy*Da;XFD6p#a;XFITGBPV{5PDNN;v:

5 (e

C *CHG#`A!";IX4A!MCsA!<GI\D#

S *CS#`A!G;I\D,+;IX4A!MCsA!GI

\D#

A *ALL#`A!M;IX4A!G;I\D,+CsA!G

I\D#

N *NONE#`A!";IX4A!MCsA!<G;I\

D#bG1!5#

-datefmt=<date_format>
dP,date_format Gzy*DUZq=`M#UZq=ITGBP5PDNN;v:

5 (e

USA IBM @zj<(mm.dd.yyyy,hh:mm a.m.,hh:mm p.m.)

ISO zJj</i/(yyyy-mm-dd, hh.mm.ss),bG1!5#

EUR IBM 7^j<(dd.mm.yyyy, hh.mm.ss)

JIS U>$5j<+*z(yyyy-mm-dd, hh:mm:ss)

MDY B/U/j(mm/d/yy)

DMY U/B/j(dd/mm/yy)

YMD j/B/U(yy/mm/dd)

JUL eTz(yy/ddd)

1CJUZa{P1,+9C=UZq=#yPdvUZVN<T8(q=5X#TZdkUZV{

.,8(D5C47(UZGqGTP'q=8(D#1!5* ISO#

-datesep=<date_separator>
dP,date_separator Gzk*9CDVt{D`M#1CJUZa{P1,+9C=UZVt{#U
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ZVt{ITGBP5PDNN;v:

5 (e

/ 9C1\#

. 9Cdc#

, 9C:E#

- 9C,V{#bG1!5#

UW 9CUq#

-timefmt=<time_format>
dP,time_format Gzk*C4T>1dVNDq=#1CJ1da{P1,+9C=1dq=#T

Zdk1dV{.,8(D5C47(1dGqGTP'q=8(D#1dq=ITGBP5PDN

N;v:

5 (e

USA IBM @zj<(mm.dd.yyyy,hh:mm a.m.,hh:mm p.m.)

ISO zJj</i/(yyyy-mm-dd, hh.mm.ss),bG1!5#

EUR IBM 7^j<(dd.mm.yyyy, hh.mm.ss)

JIS U>$5j<+*z(yyyy-mm-dd, hh:mm:ss)

HMS !1/VS/k(hh:mm:ss)

-timesep=<time_separator>
dP,time_separator G*C4CJ1da{PDV{#1dVt{ITGBP5PDNN;v:

5 (e

: 9C0E#

. 9Cdc#bG1!5#

, 9C:E#

UW 9CUq#

-decimalpt=<decimal_point>
dP,decimal_point G*9CD!}c#!}cCZ SQL odPD}V#?#!}cITGBP5P

DNN;v:

5 (e

. 9Cdc#bG1!5#

, 9C:E#

-stmtCCSID=<CCSID>
dP,CCSID Gy<8D*Ek|D SQL odD`kV{/j6{#w5Z(FZdD5MG1!

5#

-sorttbl=<library_name/sort_sequence_table_name>
dP,library_name/sort_sequence_table_name G*9CDEr3rmD;CMm{#Er3rmCZ SQL

odPDV{.HO#b{MEr3rm{<^$ 10 vV{#1!5!T(FZdDw5#
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-langID=<language_identifier>
dP,language_identifier G*9CDoTj6{#oTj6{D1!5!T(FZdD10w5#o

Tj6{kEr3rmdO9C#

PXOvNNVND|j8E",N{ DB2 for iSeries SQL Programming Concepts(SC41-5611) #

r! DB2 SQLJ E*D~(db2profp M profp)DZ]

0DB2 SQLJ E*D~r!Lr1(db2profp)T?D>q=r! DB2 (FE*D~DZ]#0E*D~r!

Lr1(profp)T?D>q=r!I SQLJ *;LrzIDE*D~DZ]#

*T?D>q=r!I SQLJ *;LrzIDE*D~DZ],k4gB==9C profp 5CLr:

profp MyClass_SJProfile0.ser

dP,MyClass_SJProfile0.ser G*r!DE*D~D{F#

*T?D>q=r!E*D~D DB2 (Ff>DZ],k4gB==9C db2profp 5CLr:

db2profp MyClass_SJProfile0.ser

dP,MyClass_SJProfile0.ser G*r!DE*D~D{F#

"b:g{T4(FDE*D~KP db2profp,r|af_zE*D~4-(F#g{TQ(FDE*D~K

P profp,r|+T>E*D~DZ],x;G(FZ]#

0DB2 SQLJ E*D~r!Lr1DC(0o(:

db2profp [options] <SQLJ_profile_name>

dP,SQLJ_profile_name G*r!DE*D~D{F,x options Gzy*D!nPm#

db2profp DIC!ngB:

-URL=<JDBC_URL>
dP JDBC_URL G*,SAD URL#PX|`E",N{9C IBM Developer Kit for Java JDBC

}/Lr4CJ iSeries }]b#

-user=<username>
dP,username GC'E*D~DC'{#

-password=<password>
dP,password GC'E*D~D\k#

SQLJ E*D~siLr20w(profdb)

SQLJ E*D~siLr20w(profdb)C420M60wT`siLr#+QwT`siLr20=VPD

~xFE*D~/Z#Z20wT`siLr.s,c+&CLrKP1ZdxPDyP RTStatement M

RTResultSet wCG<B4#IT+|GG<=D~rj<dv#;s,ITlib)w5G<4i$&CLr

DP*MzY&CLrDms#"b,;siZKP1TBc RTStatement M RTResultSetcall SZywDw

C#

*20wT`siLr,kZ Qshell |na>&dkTB|n:

profdb MyClass_SJProfile0.ser

dP,MyClass_SJProfile0.ser G0SQLJ *;Lr1zIDE*D~D{F#
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*6XwT`siLr,kZ Qshell |na>&dkTB|n:

profdb -Cuninstall MyClass_SJProfile.ser

dP,MyClass_SJProfile0.ser G0SQLJ *;Lr1zIDE*D~D{F#

PX profdb |nP!nD|`E",kCJ www.sqlj.org ,!q05V1`p"*A0KP1 API D

51PD sqlj.runtime.profile.util.AuditorInstaller `#

9C SQLJ E*D~*;$_(profconv)4+rP/DE*D~5}*;* Java `

q=

SQLJ E*D~*;$_(profconv)+rP/DE*D~5}*;* Java(TM) `q=#r*3)/@w;'V

Sk applet `X*DJ4D~0krP/DTs,yTzh* profconv $_#kKP profconv 5CLr44

P*;#

*KP profconv 5CLr,kZ Qshell |nPOdkTB|n:

profconv MyApp_SJProfile0.ser

dP,MyApp_SJProfile0.ser Gzk**;DE*D~5}D{F#

profconv $_wC sqlj -ser2class#ki4 sqlj TKb|nP!n#

Java &CLrPD6k= SQL od

SQLJ PD2, SQL odT SQLJ SdN=vV#SQLJ SdT #sql *<,"TVE(;)V{ax#

Z Java(TM) &CLrP4(NN SQLJ Sd.0,h<kBP|:

v import java.sql.*;

v import sqlj.runtime.*;

v import sqlj.runtime.ref.*;

nr%D SQLJ SdGI&mDSd,I #sql GET0fsD SQL od((Z((EP)iI#}g,T

B SQLJ SdITvVZ Java odITO(vVDNNX=:

#sql { DELETE FROM TAB };

O;>}>}{* TAB DmPDyPP#

"b:PX`kMKP SQLJ &CLrDE",N{`kMKP SQLJ Lr#

Z SQLJ &mSdP,Z((EPvVDGEG SQL GErwzd?#yPwzd?<(}0E(:)V{x

Pxp#SQL GES;vVZ SQLJ &mSdD((Ebf#}g,TB Java =(+dTd?ek= SQL

mP:

public void insertIntoTAB1 (int x, String y, float z) throws SQLException
{

#sql { INSERT INTO TAB1 VALUES (:x, :y, :z) };
}

=(weI|,wzd? x"y M z D SQLJ &mSdiI#PXwzd?D|`E",N{ SQLJ PDw

zd?#
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(#,SQL GE;xVs!4((}+}E(gDj6{}b),ITi4Is4"!4rlOs!4#;x,

Java GE4xVs!4#*K9>}|*ez,;xVs!4D SQL GEGs4D,x Java GEG!4D

rlOs!4D#a)>wb,!4 null <C4m> Java D0U15,xs4 NULL C4m> SQL D0U1

5#

SQLJ LrPI\avVBP`MD SQL a9:

v i/

}g,SELECT odMmo=#

v 0SQL }]|D1od(DML)

}g,INSERT"UPDATE M DELETE#

v }]od

}g,FETCH M SELECT..INTO#

v 0BqXF1od

}g,COMMIT M ROLLBACK,HH#

v 0}](eoT1(DDL,2F*0#=YwoT1)od

}g,CREATE"DROP M ALTER#

v f"}LwC

}g,CALL MYPROC(:x, :y, :z)

v f"/}wC

}g,VALUES( MYFUN(:x) )

PX6k= SQLJ D>},N{>}:Java &CLrPD6k= SQL od#

Java a9/i/oTPDwzd?: 6k= SQL odDTd?G(}wzd?+MD#wzd?Gwzo

TDd?,|GITvVZ SQL odP#wzd?n`ITP}v?V:

v 0E(:)0:#

v w*N}"d?rVND Java j6{D Java(TM) wzd?#

v I!DN}==j6{#

K==j6{IGBPdP;n:

IN"OUT r INOUT#

Java j6{D35T Java Lr;P1wC,yT|IT*f; SQLJ SdxZzID Java zkPvV`N#

TBi/|,wzd? :x#bvwzd?GZ|,Ci/DwCrPI{D Java d?"VNrN} x#

SELECT COL1, COL2 FROM TABLE1 WHERE :x > COL3

>}:Java &CLrPD6k= SQL od: TB>} SQLJ &CLr(App.sqlj)9C2, SQL 4Z DB2

y>}]bD EMPLOYEE mPlwM|B}]#

>}:Java(TM) &CLrPD6k= SQL od:

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;

import sqlj.runtime.*;

import sqlj.runtime.ref.*;

#sql iterator App_Cursor1 (String empno, String firstnme) ; // 1
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#sql iterator App_Cursor2 (String) ;

class App

{

/**********************

** Register Driver **

**********************/

static

{

try

{

Class.forName(″com.ibm.db2.jdbc.app.DB2Driver″).newInstance();
}

catch (Exception e)

{

e.printStackTrace();

}

}

/********************

** Main **

********************/

public static void main(String argv[])

{

try

{

App_Cursor1 cursor1;

App_Cursor2 cursor2;

String str1 = null;

String str2 = null;

long count1;

// URL is jdbc:db2:dbname

String url = ″jdbc:db2:sample″;

DefaultContext ctx = DefaultContext.getDefaultContext();

if (ctx == null)

{

try

{

// connect with default id/password

Connection con = DriverManager.getConnection(url);

con.setAutoCommit(false);

ctx = new DefaultContext(con);
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}

catch (SQLException e)

{

System.out.println(″Error: could not get a default context″);
System.err.println(e) ;

System.exit(1);

}

DefaultContext.setDefaultContext(ctx);

}

// retrieve data from the database

System.out.println(″Retrieve some data from the database.″);
#sql cursor1 = {SELECT empno, firstnme FROM employee}; // 2

// display the result set

// cursor1.next() returns false when there are no more rows

System.out.println(″Received results:″);
while (cursor1.next()) // 3

{

str1 = cursor1.empno(); // 4

str2 = cursor1.firstnme();

System.out.print (″ empno= ″ + str1);

System.out.print (″ firstname= ″ + str2);

System.out.println(″″);
}

cursor1.close(); // 9

// retrieve number of employee from the database

#sql { SELECT count(*) into :count1 FROM employee }; // 5

if (1 == count1)

System.out.println (″There is 1 row in employee table″);
else

System.out.println (″There are ″ + count1

+ ″ rows in employee table″);

// update the database

System.out.println(″Update the database.″);
#sql { UPDATE employee SET firstnme = ’SHILI’ WHERE empno = ’000010’ };

// retrieve the updated data from the database

System.out.println(″Retrieve the updated data from the database.″);
str1 = ″000010″;
#sql cursor2 = {SELECT firstnme FROM employee WHERE empno = :str1}; // 6

// display the result set

// cursor2.next() returns false when there are no more rows

System.out.println(″Received results:″);
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while (true)

{

#sql { FETCH :cursor2 INTO :str2 }; // 7

if (cursor2.endFetch()) break; // 8

System.out.print (″ empno= ″ + str1);

System.out.print (″ firstname= ″ + str2);

System.out.println(″″);
}

cursor2.close(); // 9

// rollback the update

System.out.println(″Rollback the update.″);
#sql { ROLLBACK work };

System.out.println(″Rollback done.″);
}

catch( Exception e )

{

e.printStackTrace();

}

}

}

1. yw|zw#>ZywK=V`MD|zw:

App_Cursor1
ywP}]`MM{F,"y]P{5XP5(PD|{s()#

App_Cursor2
ywP}]`M,"4P;C5XP5(PD;Cs()#

2. u</|zw#|zwTs cursor1 9Ci/a{xPu</#Ki/+a{f"Z cursor1 P#

3. 9|zw0xAB;P#g{;P|`DPI)lw,r cursor1.next() =(5X<{5 false#

4. F/}]#|{CJ_=( empno() 5X10PO{* empno DPD5#|{CJ_=( firstnme() 5X

10PO{* firstnme DPD5#

5. +}]i/(SELECT)=wzd?P#SELECT od+mPDP+M=wzd? count1 P#

6. u</|zw#|zwTs cursor2 9Ci/a{xPu</#Ki/+a{f"Z cursor2 P#

7. lw}]#FETCH od+ ByPo NjPywDWPD105Sa{m5X=wzd? str2 P#

8. li FETCH..INTO odI&kq#g{|zw4(;ZPO(4O;Na!PD"T'\),r endFetch()

=(5X<{5 true#g{O;Na!PI&,r endFetch() =(5X false#1wC next() =(1,DB2

c"Ta!P#FETCH...INTO od~=XwC next() =(#

9. XU|zw#close() =(ME;|zwRpDNNJ4#z&T=XU|zwE\7#01ME53J4#

PX>>}D30E",N{ Java &CLrPD6k= SQL od#

`kMKP SQLJ Lr

g{ Java(TM) LrxP6k= SQLJ od,rh*q-XbD}LE\`kMKPCLr#

"b:Z*<.0,k+ CLASSPATH hC*|,BPwn:

v /QIBM/ProdData/Os400/Java400/ext/sqlj_classes.jar
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v /QIBM/ProdData/Os400/Java400/ext/translator.zip

v /QIBM/ProdData/Os400/Java400/ext/runtime.zip

*`kMKP Java a9/i/oT(SQLJ)Lr,kq-Bfb)=h:

1. TxP6k= SQL D Java 4zk 9C SQLJ *;Lr(sqlj),4zI Java 4zkM`X*DE*

D~#+T?v,SzI;vE*D~#

}g,dkTB|n:

sqlj MyClass.sqlj

dP,MyClass.sqlj G SQLJ D~D{F#

Z>>}P,SQLJ *;Lr+zI MyClass.java 4zkD~MNN`X*DE*D~#`X*DE*D~

{* MyClass_SJProfile0.ser"MyClass_SJProfile1.ser T0 MyClass_SJProfile2.ser,HH#

"b:}G9C -compile=false SdT=XU`k!n,qr SQLJ *;Lr+T/Q*;sD Java 4

zk`kI`D~#

2. 9C0SQLJ E*D~(FLr1$_(db2profc)4TzIDE*D~200DB2 SQLJ (FLr1,"

Z>X53O4( DB2 |#

}g,dk|n:

db2profc MyClass_SJProfile0.ser

dP,MyClass_SJProfile0.ser G*TdKP0DB2 SQLJ (FLr1DE*D~D{F#

"b:K=hGI!D,+(iz4PK=h,Ta_KP1T\#

3. sKPNNd| Java `D~;y KP Java `D~#

}g,dk|n:

java MyClass

dP,MyClass G Java `D~D{F#

Java SQL }L

iSeries ~qwa)KS SQL odMLrCJ Java(TM) LrD\&#bI9C Java f"}LM Java C

'(e/}(UDF)4jI#iSeries ~qw'VCZwC Java f"}LM Java UDF D DB2 M SQLJ <(#

Java f"}LM Java UDF <I9Cf"Z JAR D~PD Java `#iSeries ~qw9C SQLJ Z 1 ?Vj

<(eDf"}L4T}]b"a JAR D~#

*S SQL odMLrCJ Java &CLr,ki4BPwn:

9C Java SQL }L

4PBP=h49C Java SQL }L:

v *}L`4 Java =(#

v `k Java `#

v 9}]by9CD Java ibzICJ-`kD`#

v T}]b"a}L#

v 9C Java SQL }L#
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Java f"}L

19C Java 4`4f"}L1,I9CBPI\DN}+My=:

v JAVA N}y=

v DB2GENERAL N}y=

Java C'(ej?/}

Java j?/}S Java Lr5X;v5x}]b#k Java f"}L`F,Java j?/}9C=VN}y

=(JAVA M DB2GENERAL).;#

Java C'(em/}

DB2 a)KC/}5XmD\&#bTZTmq=+}]bbDE"86x}]bG#PC#

CZY] JAR D~D SQLJ }L

Java f"}LM Java UDF <I9Cf"Z Java JAR D~PD Java `#kiRBPXZY] JAR D

~D SQLJ }LDE":

v SQLJ.INSTALL_JAR

v SQLJ.REMOVE_JAR

v SQLJ.REPLACE_JAR

v SQLJ.UPDATEJARINFO

v SQLJ.RECOVERJAR

Java f"}LM UDF DN}+M<(

>ZhvgNZ Java f"}LM UDF Pm> SQL }]`M#

9C Java SQL }L

ITS SQL odMLrCJ Java(TM) Lr#bI9C Java f"}LM Java C'(e/}(UDF)4j

I#

*9C Java SQL }L,Xk4PBP=h:

1. *}L`4 Java =(#

Java SQL }LS SQL P&m Java =(#Xk9C DB2(R) r SQLJ N}+M<(4`4K=(#PX

`k Java SQL }Ly9CD=(D|`E",N{ Java f"}L"JavaC'(e/}M Java C'(e

m/}#

2. `k Java `#

ITZ;4PNN=ShCDivB`k9C Java N}y=`4D Java SQL }L#;x,9C

DB2GENERAL N}y=D Java SQL }LXk)9 com.ibm.db2.app.UDF `r com.ibm.db2.app.StoredProc

`#b)`|,Z JAR D~ /QIBM/ProdData/Java400/ext/db2routines_classes.jar P#19C javac 4`k

b)}L1,bv JAR D~XkfZZ CLASSPATH P#}g,TB|nCZ`k|,9C

DB2GENERAL N}y=D}LD Java 4D~:

javac -DCLASSPATH=/QIBM/ProdData/Java400/ext/db2routines_classes.jar
source.java

3. 9}]by9CD JVM ICJ-`kD`#

}]b Java ibz(JVM)y9CDC'(e`IT$tZ /QIBM/UserData/OS400/SQLLib/Function ?<

Pr$tZQT}]b"aD JAR D~P#
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/QIBM/UserData/OS400/SQLLib/Function G /sqllib/function D iSeries H[n,2MG DB2 UDB Zd|

=(Of" Java f"}LM Java UDF D?<#g{`G3v Java |D;?V,r|Xk$tZJ1D

S?<P#}g,g{+ runit `w* foo.bar |D;?V44(,r runnit.class D~&;Z/ID~5

3?< /QIBM/ProdData/OS400/SQLLib/Function/foo/bar P#

9IT+`D~EZQT}]b"aD JAR D~P#k9C SQLJ.INSTALL_JAR f"}L4"a JAR D

~#Kf"}LC4T JAR D~8( JAR j6#bv JAR j6C4j6`D~$tyZD JAR D~#

PX SQLJ.INSTALL_JAR T0d|CZY] JAR D~Df"}LD|`E",N{CZY] JAR D~

D SQLJ }L#

4. T}]b"a}L#

k9C CREATE PROCEDURE M CREATE FUNCTION SQL od4T}]b"a Java SQL }L#b

)od|,BP*X:

CREATE X|V

CZ4( Java SQL }LD SQL odT CREATE PROCEDURE r CREATE STATEMENT *

<#

}LD{F

;s,SQL odj6}]by*D}L{F#bMGC4S SQL PCJ Java }LD{F#

N}M5X5

;s,SQL odj6 Java }LDN}M5X5(g{JCD0)#

LANGUAGE JAVA
SQL od9CX|V LANGUAGE JAVA 48>}LG9C Java `4D#

PARAMETER STYLE KEYWORDS
;s,SQL od9CX|V PARAMETER STYLE JAVA r PARAMETER STYLE DB2GENERAL

4j6N}y=#

b?{F

;s,SQL odj6*w* Java SQL }LxP&mD Java =(#b?{F_PTB=Vq=.

;:

v g{C=(|,Z;Z /QIBM/UserData/OS400/SQLLib/Function ?<BD`D~P,r9Cq=

classname.methodname 4j6C=(,dP classname G`D+^({F,x methodname G=

(D{F#

v g{C=(;ZQT}]b"aD JAR D~P,r9Cq= jarid:classname.methodname 4j6

C=(,dP jarid GQ"aD JAR D~D JAR j6,classname G`D{F,x methodname

G=(D{F#

I9C0iSeries <=w144(9C Java N}y=Df"}LrC'(e/}#

5. 9C Java }L#

9C SQL CALL od4wC Java f"}L#Java UDF Gw*m;v SQL odD;?V4xPwCD

/}#

Java f"}L

19C Java(TM) 4`4f"}L1,I9C=VI\DN}+My=#(iDy=G JAVA N}y=,K

y=k0SQLj:SQL1}Lj<P8(DN}y=`%d#Z~Vy= DB2GENERAL G DB2(R) UDB (e

DN}y=#N}y=97(KZ`k Java f"}L1Xk9CD<(#
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mb,z9&Kb;)T Java f"}L)SD^F#

JAVA N}y=: Z`k9C JAVA N}y=D Java(TM) f"}L1,Xk9CBP<(:

v Java =(XkG public void static(G5})=(#

v Java =(DN}Xk_P SQL f]`M#

v 1N}_PI*U`M(g String)1,Java =(IbT SQL NULL 5#

v (}9C%;*X}i45XdvN}#

v Java =(I9C getConnection =(4CJ10}]b#

9C JAVA N}y=D Java f"}LG+C2,=(#Z`P,(}f"}LD=({MXw{4T|Gx

Pj6#wCf"}L1,|DXw{Gy] CREATE PROCEDURE od(eDd?`M/,zID#

g{ZJmU5D Java `MP+MN},r Java =(I+CN}kUwHOT7(dkN}Gq* SQL

NULL#

BP Java `M;'VU5:

v short

v int

v long

v float

v double

g{+U5+Mx;'VU5D Java `M,r+5Xmszk* -20205 D SQL Exception#

dvN}Gw*|,;v*XD}i+MD#Java f"}LIhCC}iDZ;v*XThCdvN}#

9CTB0Java }]b,S1(JDBC)wC4CJk6k&CLrOBDD,S:

connection=DriverManager.getConnection("jdbc:default:connection");

K,SSE9C JDBC API 4KP SQL od#

TBG;v!MDf"}L,|xP;vdkM=vdv#|KPx(D SQL i/,"5Xa{PDP}M

SQLSTATE#

>}:xP;vdkM=vdvDf"}L

"b:kDAzk>};#$ywTKbX*D(IE"#

package mystuff;

import java.sql.*;
public class sample2 {

public static void donut(String query, int[] rowCount,
String[] sqlstate) throws Exception {

try {
Connection c=DriverManager.getConnection("jdbc:default:connection");
Statement s=c.createStatement();
ResultSet r=s.executeQuery(query);
int counter=0;
while(r.next()){

counter++;
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}
r.close(); s.close();
rowCount[0] = counter;
}catch(SQLException x){
sqlstate[0]= x.getSQLState();
}
}
}

Z SQLj j<P,*Z9C JAVA N}y=D}LP5Xa{/,XkT=XhCa{/#Z4(5Xa{/

D}L1,+Q=SDa{/N}mSAN}PmD)2#}g,TBod

CREATE PROCEDURE RETURNTWO()
DYNAMIC RESULT SETS 2
LANGUAGE JAVA
PARAMETER STYLE JAVA
EXTERNAL NAME ’javaClass!returnTwoResultSets’

+wC_PXw{ public static void returnTwoResultSets(ResultSet[] rs1, ResultSet[] rs2) D Java

=(#

gTB>}y>,XkT=XhCa{/DdvN}#k DB2GENERAL y=`,,;&XUa{/M`&D

od#

>}:5X=va{/Df"}L

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.sql.*;
public class javaClass {

/**
* Java stored procedure, with JAVA style parameters,
* that processes two predefined sentences
* and returns two result sets
*
* @param ResultSet[] rs1 first ResultSet
* @param ResultSet[] rs2 second ResultSet
*/

public static void returnTwoResultSets (ResultSet[] rs1, ResultSet[] rs2) throws Exception
{

//get caller’s connection to the database; inherited from StoredProc
Connection con = DriverManager.getConnection("jdbc:default:connection");

//define and process the first select statement
Statement stmt1 = con.createStatement();
String sql1 = "select value from table01 where index=1";
rs1[0] = stmt1.executeQuery(sql1);

//define and process the second select statement
Statement stmt2 = con.createStatement();
Stringsql2 = "select value from table01 where index=2";
rs2[0] = stmt2.executeQuery(sql2);
}

}

Z~qwO,";ali=SDa{/N}47(a{/D(r#~qwODa{/4U|GDr*Nr5

X#*K7#k SQLj j<f],g0fy>,&4Ur*a{DNr48(|G#

DB2GENERAL N}y=: Z`k9C DB2GENERAL N}y=D Java(TM) f"}L1,Xk9CB

P<(:
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v (e Java f"}LD`Xk)9 Java com.ibm.db2.app.StoredProc `rG|DS`#

v Java =(XkG public void 5}=(#

v Java =(DN}Xk_P SQL f]`M#

v Java =(I9C isNull =(4bT SQL NULL 5#

v Java =(Xk9C set =(T=XhC5XN}#

v Java =(I9C getConnection =(4CJ10}]b#

|, Java f"}LD`Xk)9 com.ibm.db2.app.StoredProc `#Java f"}LG+C5}=(#Z`P,(

}f"}LD=({MXw{4T|GxPj6#wCf"}L1,|DXw{Gy] CREATE PROCEDURE

od(eDd?`M/,zID#

com.ibm.db2.app.StoredProc `a)K isNull =(,bv=(Jm Java =(7(dkN}GqG SQL

NULL#com.ibm.db2.app.StoredProc `9a)KCZhCdvN}D set...( ) =(#Xk9Cb)=(4hC

dvN}#g{;hCdvN},rdvN}5X SQL NULL 5#

com.ibm.db2.app.StoredProc `a)KTB}L4+ JDBC ,Sa!A6k&CLrOBD#9CTB JDBC w

C4CJk6k&CLrOBDD,S:

public Java.sql.Connection getConnection( )

K,SSE9C JDBC API 4KP SQL od#

TBG;v!MDf"}L,|xP;vdkM=vdv#|&mx(D SQL i/,"5Xa{PDP}M

SQLSTATE#

>}:xP;vdkM=vdvDf"}L

"b:kDAzk>};#$ywTKbX*D(IE"#

package mystuff;

import com.ibm.db2.app.*;
import java.sql.*;
public class sample2 extends StoredProc {

public void donut(String query, int rowCount,
String sqlstate) throws Exception {

try {
Statement s=getConnection().createStatement();
ResultSet r=s.executeQuery(query);
int counter=0;
while(r.next()){

counter++;
}
r.close(); s.close();
set(2, counter);
}catch(SQLException x){
set(3, x.getSQLState());
}

}
}

*Z9C DB2GENERAL N}y=D}LP5Xa{/,ZC}Lax1Xk#Va{/M`&od&Zr*

4,#M'z&CLrXkXUy5XDa{/#g{5X`va{/,r|G4U|GDr*Nr5X#}

g,TBf"}L5X=va{/#

>}:5X=va{/Df"}L
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"b:kDAzk>};#$ywTKbX*D(IE"#

public void returnTwoResultSets() throws Exception
{

// get caller’s connection to the database; inherited from StoredProc
Connection con = getConnection ();
Statement stmt1 = con.createStatement ();
String sql1 = "select value from table01 where index=1";
ResultSet rs1 = stmt1.executeQuery(sql1);
Statement stmt2 = con.createStatement();
String sql2 = "select value from table01 where index=2";
ResultSet rs2 = stmt2.executeQuery(sql2);

}

PX Java f"}LD^F: BP^FJCZ Java(TM) f"}L:

v Java f"}L;&4(=SD_L#v1w5_P`_L\&1E\Zw5P4(=SD_L#IZ;#$

wC SQL f"}LDw5_P`_L\&,yT Java f"}L;&4(=SD_L#

v ;\9CXC(^4CJ Java `D~#

v Java f"}L<U9C53O20DnBf>D Java Development Kit#

v IZ Blob M Clob `,1$tZ java.sql M com.ibm.db2.app |P,yT,g{Z,;LrP,19Cb

=v`,rLr1Xk9Cb)`Dj{{F#LrXk7#9C com.ibm.db2.app PD Blob M Clob `

4w*+Mxf"}LDN}#

v 14( Java f"}L1,53ZbPzI~qLr#bv~qLrC4f"}L(e#~qLr_P53z

ID{F#I(}li4(f"}LDw5Dw5G<4q!K{F#g{H#f"SEV4~qLrT

s,r+V4}L(e#g{+*Q Java f"}LS;v53FAm;53,rz:pF/|,}L(eD

LrT0|, Java `D/ID~53D~#

v Java f"}L;\hCC4,SA}]bD JDBC ,SDtT(}g system naming)#<U9C1! JDBC

,StT,49Z{C$a!1`gK#

Java C'(ej?/}

Java(TM) j?/}S Java Lr5X;v5x}]b#}g,IT4(5X=v}.MDj?/}#k Java

f"}L`F,Java j?/}9C=VN}y=(Java M DB2GENERAL).;#Z`k Java C'(e/}

(UDF)1,zXkKbT4( Java j?/})SD^F#

N}y= Java: Java N}y=GI SQLJ Z 1 ?V:SQL }Lj<8(Dy=#Z`k Java UDF 1,

k9CBP<(#

v Java =(XkG public static =(#

v Java =(Xk5X SQL f]`M#5X5GC=(Da{#

v Java =(DN}Xk_P SQL f]`M#

v Java =(ITTJmU5D Java `MbT SQL NULL#

}g,TZ{* sample!test3 Dx( UDF,g{|5X INTEGER "SU CHAR(5)"BLOB(10K) M DATE

`MDTd?,r DB2 Z{C UDF D Java 5V_PTBXw{:

import com.ibm.db2.app.*;
public class sample {

public static int test3(String arg1, Blob arg2, Date arg3) { ... }
}
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Java =(DN}Xk_P SQL f]`M#}g,g{+3v UDF yw*SU SQL `M* t1"t2 M t3 D

Td?"5X`M t4,r+dF*_PZ{D Java Xw{D Java =(:

public static T4 name (T1 a, T2 b, T3 c) { .....}

dP:

v name G=({

v T1 A T4 Gk SQL `M t1 A t4 `T&D Java `M#

v a"b M c GdkTd?DNbd?{#

ITZf"}LM UDF DN}+M<(PR= SQL `Mk Java `M.dDX*#

SQL NULL 5IP4u</D Java d?m>#g{b)d?_PTs`M,r|G_P Java U5#g{+

SQL NULL +Mx Java j?}]`M,g int,r"zl#u~#

Z9C JAVA N}y=1,*S Java UDF 5Xa{,;hS=(5Xa{4I#

{ ....
return value;

}

k UDF Mf"}LP9CD C #i`F,;\Z Java UDF P9C Java j< I/O w(System.in"System.out

M System.err)#

N}y= DB2GENERAL: Java UDF I9CN}y= DB2GENERAL#ZKN}y=P,+5X5w*/

}Dns;vN}+M,"RXk9C com.ibm.db2.app.UDF `D set =(4hC5X5#

Z`k Java UDF 1,Xkq-BP<(:

v |, Java UDF D`Xk)9 Java com.ibm.db2.app.UDF `r_G|DS`#

v TZ DB2GENERAL N}y=,Java =(XkG public void 5}=(#

v Java =(DN}Xk_P SQL f]`M#

v Java =(I9C isNull =(4bT SQL U5#

v TZ DB2GENERAL N}y=,Java =(Xk9C set() =(4T=XhC5XN}#

|, Java UDF D`Xk)9 Java ` com.ibm.db2.app.UDF#9C DB2GENERAL N}y=D Java UDF X

kG Java `DU5}=(#}g,TZ{* sample!test3 Dx( UDF,g{|5X INTEGER "SU

CHAR(5)"BLOB(10K) M DATE `MDTd?,r DB2 Z{C UDF D Java 5V_PTBXw{:

import com.ibm.db2.app.*;
public class sample extends UDF {

public void test3(String arg1, Blob arg2, String arg3, int result) { ... }
}

Java =(DN}Xk_P SQL `M#}g,g{+3v UDF yw*SU SQL `M* t1"t2 M t3 DTd

?"5X`M t4,r+dF*_PZ{D Java Xw{D Java =(:

public void name (T1 a, T2 b, T3 c, T4 d) { .....}

dP:

v name G=({

v T1 A T4 Gk SQL `M t1 A t4 `T&D Java `M#

v a"b M c GdkTd?DNbd?{#

v d GNbDd?{,m>yFcD UDF a{#
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SQL `Mk Java `M.dDX*Zf"}LM UDF DN}+M<(;ZPxv#

SQL NULL 5IP4u</D Java d?m>#y] Java fr,g{b)d?_P-o`M,r|G_Pc

5,g{|G_PTs`M,r_P Java U5#*K+ SQL NULL kU(DcxV*4,ITTNNdk

Td?wC isNull =(#

{ ....
if (isNull(1)) { /* argument #1 was a SQL NULL */ }
else { /* not NULL */ }

}

ZO;v>}P,Td?`ES 1 *<#kBfDd|/};y,isNull() /}S com.ibm.db2.app.UDF `L

P#Z9C DB2GENERAL N}y=1,*S Java UDF 5Xa{,kZ UDF P9C set() =(,gBy

>:

{ ....
set(2, value);

}

dP,2 GdkTd?Dw},x value G_Pf]`MDDVrd?#Td?EGy!dvZTd?PmP

Dw}#Z>ZDZ;v>}P,int a{d?Dw}* 4#Z UDF 5X.04hCDdvTd?_PU5#

k UDF Mf"}LP9CD C #i`F,;\Z Java UDF P9C Java j< I/O w(System.in"System.out

M System.err)#

(#,DB2 *+ UDF wCm`N,4T;vi/PDdkra{/D?;PwC;N#g{Z UDF D

CREATE FUNCTION odP8(K SCRATCHPAD,r DB2 MaO6=ZC UDF D,xwC.dh*;

)0,xT1,rK,TZ DB2GENERAL N}y=/},";GT?vwC+y5VD Java `5}/,x

(#FT?vodD?v UDF }C5}/;N#+G,g{T UDF 8(K NO SCRATCHPAD,r(}w

C`9l/}4T?;vTC UDF DwC+;vem5}5}/#

]fxTZg`v UDF wC#fE"xTG#PC#Java UDF IT9C5}d?rhC]fx4qCwC.

dD,xT#Java UDF 9C com.ibm.db2.app.UDF PD getScratchPad M setScratchPad =(4CJ]fx#

i/ax1,g{Z CREATE FUNCTION odO8(K FINAL CALL !n,rwCTsD public void close()

=((TZ DB2GENERAL N}y=/})#g{4(eK=(,r;vfy/}q!XF("vTCB~#

com.ibm.db2.app.UDF `|,m`PCDd?M=(,ITZ DB2GENERAL N}y= UDF P9Cb)d?

M=(#BmTb)d?M=(wKbM#

d?M=( hv

public static final int SQLUDF_FIRST_CALL = -1;
public static final int SQLUDF_NORMAL_CALL = 0;

public static final int SQLUDF_TF_FIRST = -2;
public static final int SQLUDF_TF_OPEN = -1;
public static final int SQLUDF_TF_FETCH = 0;
public static final int SQLUDF_TF_CLOSE = 1;

public static final int SQLUDF_TF_FINAL = 2;

TZj? UDF,b)GCZ7(wCGZ;vwC9G}

#wCD#?#TZm UDF,b)GCZ7(wCGZ;

vwC"r*wC"a!wC"XUwC9GnUwCD#

?#

public Connection getConnection(); C=(q!Kf"}LwCD JDBC ,Sdz"5X;v

JDBC Ts,CTsm>wC&CLrk}]bD,S#b

k C f"}LPDU SQLConnect() wCDa{`F#

public void close(); g{ UDF G9C FINAL CALL !n4(D,r}]bZ

UDF s5ax1+wCK=(#bk C UDF DnUwC

`F#g{ Java UDF `45VK=(,rvTKB~#

public boolean isNull(int i) K=(bT_Px(w}DdkN}GqG SQL NULL#
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d?M=( hv

public void set(int i, short s);
public void set(int i, int j);
public void set(int i, long j);
public void set(int i, double d);
public void set(int i, float f);
public void set(int i, BigDecimal bigDecimal);
public void set(int i, String string);
public void set(int i, Blob blob);
public void set(int i, Clob clob);
public boolean needToSet(int i);

b)=(+dvTd?hC*x(D5#g{"zNNJ

b,rWvl#,b)Jb|(:

v UDF wC4ZxPP

v w}4}CP'DdvTd?

v }]`M;%d

v }]$H;%d

v "zzk3*;ms

public void setSQLstate(String string); ITS UDF PwCK=(4hC*SKwCP5XD

SQLSTATE#g{;\S\CV{.w* SQLSTATE,r

Wvl##C'IZb?LrPhC SQLSTATE 4S/}

P5Xmsr/f#ZKivB,SQLSTATE Xk|,B

PdP;n:

v 0000001,8>I&

v 001Hxx1,dP xx GNN=v}Vrs4V8,8>/

f

v 038yxx1,dP y G0I1k0Z1.dDs4V8,x

xx GNN=v}Vrs4V8,8>ms

public void setSQLmessage(String string); K=(k setSQLstate =(`F#K=(hC SQL {"a

{#g{;\S\CV{.(}g,$Z 70 vV{),r

Wvl##

public String getFunctionName(); K=(5X}Z&mD UDF D{F#

public String getSpecificName(); K=(5X}Z&mD UDF DX({F#

public byte[] getDBinfo(); K=(+}Z&mD UDF D4-&mD-< DBINFO a

9w*VZ}i5X#XkQ9C DBINFO !n"aC

UDF(9C CREATE FUNCTION)#

public String getDBname();
public String getDBauthid();
public String getDBver_rel();
public String getDBplatform();
public String getDBapplid();
public String getDBapplid();
public String getDBtbschema();
public String getDBtbname();
public String getDBcolname();

b)=(5X}Z&mD UDF D DBINFO a9PDJ1

VND5#XkQ9C DBINFO !n"aC UDF(9C

CREATE FUNCTION)#g{Z UPDATE odPD SET

SdDR_8(KC'(e/},r

getDBtbschema()"getDBtbname() M getDBcolname() =(

;5XPbeDE"#

public int getCCSID(); K=(5Xw5D CCSID#

public byte[] getScratchpad(); K=(5X10}Z&mD UDF D]fxD1>#WHX

k9C SCRATCHPAD !nywC UDF#

public void setScratchpad(byte ab[]); K=(9Cx(VZ}iDZ]42G10}Z&mD

UDF D]fx#WHXk9C SCRATCHPAD !nyw

C UDF#CVZ}iXk_P getScratchpad() y5XDs

!#
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d?M=( hv

public int getCallType(); K=(5X10}ZxPDwCD`M#b)5k sqludf.h

P(eD C 5`T&#I\D5X5|(:

v SQLUDF_FIRST_CALL

v SQLUDF_NORMAL_CALL

v SQLUDF_TF_FIRST

v SQLUDF_TF_OPEN

v SQLUDF_TF_FETCH

v SQLUDF_TF_CLOSE

v SQLUDF_TF_FINAL

PX Java C'(e/}D^F: BP^FJCZ Java(TM) C'(e/}(UDF):

v Java UDF ;&4(=SD_L#v1w5_P`_L\&1E\Zw5P4(=SD_L#IZ;\#$w

C SQL f"}LDw5_P`_L\&,yT Java f"}L;&4(=SD_L#

v T}]b(eD Java f"}LDj{{F^$ 279 vV{#Kn^FG EXTERNAL_NAME PDa{,

CPDnsmH* 279 vV{#

v ;\9CXC(^4CJ Java `D~#

v Java UDF <U9C53O20DnBf>D JDK#

v IZ Blob M Clob `,1$tZ java.sql M com.ibm.db2.app |P,yT,g{Z,;LrP,19Cb

=v`,rLr1Xk9Cb)`Dj{{F#LrXk7#9C com.ibm.db2.app PD Blob M Clob `

4w*+Mxf"}LDN}#

v kP4/}`F,Z4( Java UDF 1,9CbPD~qLr4f"/}(e#~qLrD{FI53zI,

ITZ4(/}Dw5Dw5G<PR=C{F#g{#fKTs"SE+dV4Am;v53,r+V

4/}(e#g{+*Q Java UDF S;v53FAm;53,rz:pF/|,/}(eD~qLrT0

|, Java `D/ID~53D~#

v Java UDF ;\hCC4,SA}]bD JDBC ,SDtT(}g system naming)#}KZ{C$a!1b,

<U9C1! JDBC ,StT#

Java C'(em/}: DB2 a)KC/}5XmD\&#bTZTmq=+}]bbDE"86x}

]bG#PC#}g,IT4(;vm486Z Java(TM) ibz(JVM)PhCDCZ Java f"}LM Java

UDF(mMj?)DtT#

SQLJ Z 1 ?V:SQL }Lj<'Vm/}#rK,;P9CN}y= DB2GENERAL Dm/}IC#

ITm/}xPeV;,`MDwC#Bm5wKb)wC#b)wCY(QZ4(/} SQL odO8(K]

fx#

(h1dPDc NO FINAL CALL LANGUAGE JAVA
SCRATCHPAD

FINAL CALL LANGUAGE JAVA
SCRATCHPAD

Zm/}DZ;v OPEN .0 ;PwC wC`9l/}(m>B(]fx)#

9C FIRST wC4wC UDF =(#

Zm/}D?v OPEN 1# wC`9l/}(m>B(]fx)#

9C OPEN wC4wC UDF =(#

9C OPEN wC4wC UDF =(#
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(h1dPDc NO FINAL CALL LANGUAGE JAVA
SCRATCHPAD

FINAL CALL LANGUAGE JAVA
SCRATCHPAD

Zm/}}]DBPD?v FETCH

1#

9C FETCH wC4wC UDF =(# 9C FETCH wC4wC UDF =(#

Zm/}D?v CLOSE 1 9C CLOSE wC4wC UDF =(#

9+wC close() =((g{fZK=(

D0)#

9C CLOSE wC4wC UDF =(#

Zm/}Dns;v CLOSE .s# ;PwC 9C FINAL wC4wC UDF =(#

9+wC close() =((g{fZK=(

D0)#

>}:Java m/}: BfG;v Java m/}D>},bvm/}7(C4KP Java C'(em/}D JVM

PhCDtT#

"b:kDAzk>};#$ywTKbX*D(IE"#

import com.ibm.db2.app.*;
import java.util.*;

public class JVMProperties extends UDF {
Enumeration propertyNames;
Properties properties ;

public void dump (String property, String value) throws Exception
{

int callType = getCallType();
switch(callType) {

case SQLUDF_TF_FIRST:
break;

case SQLUDF_TF_OPEN:
properties = System.getProperties();
propertyNames = properties.propertyNames();
break;

case SQLUDF_TF_FETCH:
if (propertyNames.hasMoreElements()) {

property = (String) propertyNames.nextElement();
value = properties.getProperty(property);
set(1, property);
set(2, value);

} else {
setSQLstate(“02000”);

}
break;

case SQLUDF_TF_CLOSE:
break;

case SQLUDF_TF_FINAL:
break;

default:
throw new Exception(“UNEXPECT call type of ”+callType);

}
}
}

Z`km/}"+|D`D~4F= /QIBM/UserData/OS400/SQLLib/Function .s,I9CTB SQL od4

r}]b"aC/}#

create function properties()
returns table (property varchar(500), value varchar(500))
external name ’JVMProperties.dump’ language java
parameter style db2general fenced no sql
disallow parallel scratchpad
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Z"aC/}.s,I+dCw SQL odD;?V#}g,TB SELECT od5Xm/}yzIDm#

SELECT * FROM TABLE(PROPERTIES())

CZY] JAR D~D SQLJ }L

Java(TM) f"}LM Java UDF <I9Cf"Z Java JAR D~PD Java `#*9C JAR D~,Xk+

jar j6k JAR D~`X*#53Z SQLJ #=Pa)KJmY] jar j6M JAR D~Df"}L#b)

}LJm20"f;M}% JAR D~#|G9a)K9CM|Bk JAR D~`X*D SQL `pD\&#

PX|`E",N{BPwb:

v SQLJ.INSTALL_JAR

v SQLJ.REMOVE_JAR

v SQLJ.REPLACE_JAR

v SQLJ.UPDATEJARINFO

v SQLJ.RECOVERJAR

SQLJ.INSTALL_JAR: SQLJ.INSTALL_JAR f"}L+ JAR D~20=}]b53P#ITZsxD

CREATE FUNCTION M CREATE PROCEDURE odP9Cbv JAR D~#

(^: CALL odDZ(j6T SYSJAROBJECTS M SYSJARCONTENTS ?<m5PDX(XkAY|

(BPdP;n:

v BP53(^:

– TmD INSERT M SELECT X(

– T QSYS2 bD53(^ *EXECUTE

v \m(^

CALL odDZ(j6y5PDX(9Xk_PBP(^:

v T jar-url N}P8(D}Z20D JAR D~D0A!1(*R)CJ(#

v T 2 0 J A R D ~ D ? < D 0 4 1 " 0 4 P 1 M 0 A ! 1 ( * R W X ) C J ( # K ? < G

/QIBM/UserData/OS400/SQLLib/Function/jar/schema,dP schema G jar-id D#=#

;\+XC(^CZb)(^#

SQL o(:

>>-CALL--SQLJ.INSTALL_JAR-- (--’jar-url’--,--’jar-id’--,--deploy--)-->

>--------------------------------------------------------------><

hv:

jar-url |,+*20rf;D JAR D~D URL#'VD(; URL =8G0file:1#

jar-id }]bP*k jar-url 8(DD~`X*D JAR j6{#jar-id 9C SQL |{,"R+Q JAR D~

20ZI~=rT=^({8(D#=rbP#

deploy
C4hv?phv{D~D install_action D5#g{K{}GGc5,r&Z install_jar }Lax1

KP?phv{D~D install_action#DB2 UDB for iSeries D10f>;'Vc5#
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9C"bBn: 120 JAR D~1,DB2 UDB for iSeries Z SYSJAROBJECTS 53`pP"a JAR D

~#|9S JAR D~Pi! Java(TM) `D~D{F"Z SYSJARCONTENTS 53?<P"a?v`#DB2

UDB iSeries f+ JAR D~4F= /QIBM/UserData/OS400/SQLLib/Function ?<D jar/schema S?<#DB2

UDB for iSeries TC JAR D~DB1>8( jar-id SdPxvD{F#;&|DI DB2 UDB for iSeries 2

0= /QIBM/UserData/OS400/SQLLib/Function/jar DS?<PD JAR D~#xG,&9C CALL

SQLJ.REMOVE_JAR M CALL SQLJ.REPLACE_JAR SQL |n4}%rf;Q20D JAR D~#

>}: S SQL ;%=a0"vTB|n#

CALL SQLJ.INSTALL_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’, 0)

+Q;Z file:/home/db2inst/classes/ ?<PD Proc.jar D~20= DB2 UDB for iSeries P,"_P{F

myproc_jar#h*9C Procedure.jar D~Dsx SQL |n+9C{F myproc_jar 4}C|#

SQLJ.REMOVE_JAR: SQLJ.REMOVE_JAR f"}LS}]b53P}% JAR D~#

Z(: CALL odDZ(j6T SYSJARCONTENTS M SYSJAROBJECTS ?<m5PDX(XkAY|

(BPdP;n:

v BP53(^:

– TmD SELECT M DELETE X(

– T QSYS2 bD53(^ *EXECUTE

v \m(^

CALL odDZ(j6y5PDX(9Xk_PTB(^#

v T } Z } % D J A R D ~ D * O B J M G T ( ^ # C J A R D ~ { *

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile#

;\+XC(^CZK(^#

o(:

>>-CALL--SQLJ.REMOVE_JAR--(--’jar-id’--,--undeploy--)----------><

hv:

jar-id +*S}]bP}%D JAR D~D JAR j6{#

undeploy
C4hv?phv{D~D remove_action D5#g{K{}GGc5,r&Z install_jar }Lax1

KP?phv{D~D remove_action#DB2 UDB for iSeries D10f>;'Vc5#

>}: S SQL ;%=a0"vTB|n:

CALL SQLJ.REMOVE_JAR(’myProc_jar’, 0)

+S}]bP}% JAR D~ myProc_jar#

SQLJ.REPLACE_JAR: SQLJ.REPLACE_JAR f"}L+ JAR D~f;=}]b53P#

Z(: CALL odDZ(j6T SYSJAROBJECTS M SYSJARCONTENTS ?<m5PDX(XkAY|

(BPdP;n:

v BP53(^:

– TmD SELECT"INSERT M DELETE X(

– T QSYS2 bD53(^ *EXECUTE
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v \m(^

CALL odDZ(j6y5PDX(9Xk_PBP(^:

v T jar-url N}8(D}Z20D JAR D~D0A!1(*R)CJ(#

v T } Z } % D J A R D ~ D * O B J M G T ( ^ # C J A R D ~ { *

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile#

;\+XC(^CZb)(^#

o(:

>>-CALL--SQLJ.REPLACE_JAR--(--’jar-url’--,--’jar-id’--)--------><

hv:

jar-url |,+*f;D JAR D~D URL#'VD(; URL =8G0file:1#

jar-id }]bP*k jar-url 8(DD~`X*D JAR j6{#jar-id 9C SQL |{,"R+Q JAR D~

20ZI~=rT=^({8(D#=rbP#

9C"bBn: SQLJ.REPLACE_JAR f"}Lf;H09C SQLJ.INSTALL_JAR 20Z}]bPD JAR

D~#

>}: S SQL ;%=a0"vTB|n:

CALL SQLJ.REPLACE_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’)

+Q jar-id myproc_jar y}CD10 JAR D~f;*;Z file:/home/db2inst/classes/ ?<PD Proc.jar D~#

SQLJ.UPDATEJARINFO: SQLJ.UPDATEJARINFO |B SYSJARCONTENTS ?<mD CLASS_SOURCE

P#K}L;G SQLJ j<D;?V,+ DB2 UDB for iSeries f"}L9(w9CK}L#

Z(: CALL odDZ(j6T SYSJARCONTENTS ?<m5PDX(XkAY|(BPdP;n:

v BP53(^:

– TmD SELECT M UPDATEINSERT X(

– T QSYS2 bD53(^ *EXECUTE

v \m(^

KP CALL odDC'9Xk_PBP(^:

v T jar-url N}P8(D JAR D~D0A!1(*R)CJ(#T}Z20D JAR D~D0A!1(*R)C

J(#

v T 2 0 J A R D ~ D ? < D 0 4 1 " 0 4 P 1 M 0 A ! 1 ( * R W X ) C J ( # K ? < G

/QIBM/UserData/OS400/SQLLib/Function/jar/schema,dP schema G jar-id D#=#

;\+XC(^CZb)(^#

o(:

>>-CALL--SQLJ.UPDATEJARINFO--(--’jar-id’--,--’class-id’--,--’jar-url’--)-->

>--------------------------------------------------------------><

hv:
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jar-id }]bP*|BD JAR j6{#

class-id
*|BD`D|^(`{#

jar-url |,*C4|B JAR D~D`D~D URL#'VD(; URL =8G0file:1#

>}: S SQL ;%=a0"vTB|n:

CALL SQLJ.UPDATEJARINFO(’myproc_jar’, ’mypackage.myclass’,
’file:/home/user/mypackage/myclass.class’)

+9C mypackage.myclass `DBf>4|Bk jar-id myproc_jar `X*D JAR D~#+SD~

/home/user/mypackage/myclass.class q!Gv`DBf>#

SQLJ.RECOVERJAR: SQLJ.RECOVERJAR }Lq!f"Z SYSJAROBJECTS ?<PD JAR D~"

+dV4A /QIBM/UserData/OS400/SQLLib/Function/jar/jarschema/jar_id.jar D~#

Z(: CALL odDZ(j6T SYSJAROBJECTS ?<m5PDX(XkAY|(BPdP;n:

v BP53(^:

– TmD SELECT M UPDATEINSERT X(

– T QSYS2 bD53(^ *EXECUTE

v \m(^

KP CALL odDC'9Xk_PBP(^:

v T 2 0 J A R D ~ D ? < D 0 4 1 " 0 4 P 1 M 0 A ! 1 ( * R W X ) C J ( # K ? < G

/QIBM/UserData/OS400/SQLLib/Function/jar/schema,dP schema G jar-id D#=#

v T } Z } % D J A R D ~ D * O B J M G T ( ^ # C J A R D ~ { *

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile#

o(:

>>-CALL--SQLJ.RECOVERJAR--(--’jar-id’--)-----------------------><

hv:

jar-id }]bP*V4D JAR j6{#

>}: S SQL ;%=a0"vTB|n:

CALL SQLJ.UPDATEJARINFO(’myproc_jar’)

+9C SYSJARCONTENT mPZ]4|Bk myproc_jar `X*D JAR D~#+QCD~4F=

/QIBM/UserData/OS400/SQLLib/Function/jar/jar_schema myproc_jar.jar#

Java f"}LM UDF DN}+M<(

BmP>KZ Java(TM) f"}LM UDF Pm> SQL }]`MD==#

SQL }]`M Java N}y= JAVA Java N}y= DB2GENERAL

SMALLINT short short

INTEGER int int

BIGINT long long

DECIMAL(p,s) BigDecimal BigDecimal
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SQL }]`M Java N}y= JAVA Java N}y= DB2GENERAL

NUMERIC(p,s) BigDecimal BigDecimal

REAL r FLOAT(p) float float

DOUBLE PRECISION"FLOAT r FLOAT(p) double double

CHARACTER(n) String String

VARCHAR(n) String String

VARCHAR(n) FOR BIT DATA byte[] com.ibm.db2.app.Blob

GRAPHIC(n) String String

VARGRAPHIC(n) String String

DATE Date String

TIME Time String

TIMESTAMP Timestamp String

8>{d? - -

CLOB - com.ibm.db2.app.Clob

BLOB - com.ibm.db2.app.Blob

DBCLOB - com.ibm.db2.app.Clob

DataLink - -

Java kd|`LoT

TZ Java(TM),zP`V=(4wCTG Java oT`4Dzk#

Java >zSZ

dP;VwCCm;oT`4DzkD=(G+y! Java =(w*0>z=(15V#>z=(GCm;oT

`4D}L,|a) Java =(D5J5V#>z=(IT9C0Java >zSZ1(JNI)4CJ Java ibz#

b)>z=(Z Java _L(|GZK_L)BKP,rKXk_P_L2+T#g{ITZ,;xLD`v_

LP,1t/;v/},rC/}_P_L2+T#1Rv1;v/}ywCDyP/}<_P_L2+T

1,C/}E_P_L2+T#

>z=(GCJ Java P;1S'VD53/}rkVPC'zkSZD0E:1#9C>z=(1kqXww,

r*ywCDzkI\;_P_L2+T# PX JNI M ILE >z=(D|`E",N{+ Java >zSZ

CZ>z=(#

OS/400 PASE >z=(

iSeries Java ibz(JVM)VZ'V9CZ OS/400(R) PASE 73PKPD>z=(#Java D OS/400 PASE

>z=(9z\;]WX+Z AIX(R) PKPD Java &CLrF2= iSeries ~qwP#IT+`D~M AIX

>z=(b4F= iSeries OD/ID~53P"SNNXFoT(CL)"Qshell r OS/400 PASE UKa0

|na>{BKP|G#

java.lang.Runtime.exec()
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zIT9C java.lang.Runtime.exec() 4S Java LrPwCLrr|n#exec() =(t/m;vxL,NN iSeries

Lrr|n<ITZCxLPKP#ZK#MP,I9CSxLDj<dk"j<dvMj<ms4xPxL

d(E#

xLd(E

;V!qG9CWSV4xP8xLMSxL.dDxLd(E#

9I9CwD~4ZLr.dxP(E#r_,N{xLd(E>}TqCkKPZm;xLPDLr(E1

I)!qD=(DEv#

*Sd|oTwC Java,N{>}:S C wC Java r>}:S RPG wC Java Tq!|`E"#

9IT9C IBM Toolbox for Java 4wC iSeries ~qwODVPLrM|n#TZ IBM Toolbox for Java,

(#9C}]SPM iSeries {"4xPxLd(E#

"b:9C Runtime.exec()"IBM Toolbox for Java r JNI I\aPp Java LrDIF2T#Z0?1Java

73P,&C\b9Cb)=(#

Java0wC1API

(} Java wC API(|2G0Java >zSZ1(JNI)f6D;?V),JmG Java &CLr9C Java i

bz#|9Jm+ Java zkCw&CLrD)9#

+ Java >zSZCZ>z=(

;PZ? Java(TM) ;\zc`Lh*DivB,E&9C>z=(#(}vZBPivB9C>z=(4^F

>z=(D9C:

v *CJG)9C? Java ^(C=D53/}#

v *5VG)IS>z5VPTxqfDTT\0l\sD=(#

v *kJm Java wCd{ API DVP&CLrSZ(API),S#

*+0Java >zSZ1(JNI)CZ>z=(,k4PBfb)=h:

1. (}Cj< Java oTo(8(D)=(G>z=(4hF`#

2. v(|,>z=(5VD~qLr(*SRVPGM)DbMLr{#1Z`D2,u</LrP`k

System.loadLibrary() =(wC1,8(~qLrD{F#

3. 9C javac $_4+ Java 4`kI`D~#

4. 9C javah $_44(7D~(.h)#bv7D~|,CZ4(>z=(5VD+7-M#-d !n8(&

ZDv?<P4(7D~#

5. (}9C0SwD~4F1(CPYFRMSTMF)|n+7D~S/ID~534F=4D~DI1P#X

k+7D~4F=4D~I1P,by C `kwE\9C|#9CBDwD~'V,Tc04(s( ILE

C/400 Lr1(CRTCMOD)|n+ C 4D~M C 7D~#tZ/ID~53P#PX CRTCMOD |

nT0wD~D9CD|`E",N{ WebSphere Development Studio: ILE C/C++ Programmer’s

Guide(SC09-2712) #

6. `4>z=(zk#PXCZ>z=(DoTM/}Dj8E",N{ Java >z=(M_L"bBn#

a. |(H0=hP4(D7D~#

b. k7D~PD-M+7%d#
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c. g{*+V{.+Mx Java ibz,r+CV{.*;I0@zE";;j<zk1(ASCII)#PX

|`E",N{ Java V{`k#

7. g{>z=(Xkk Java ibz;%wC,r9C JNI =xa)D/}#

8. 9C CRTCMOD 4+ C 4zk`kI#i(*MOD)Ts#

9. (}9C04(~qLr1(CRTSRVPGM)|n,+;vr`v#iTss(I;v~qLr

(*SRVPGM)#K~qLrD{FXkk System.load() r System.loadLibrary() /}wCPD Java zk

Pa)D{F`%d#

10. g{Z Java zkP9C System.loadLibrary() wC,r4PBPdP;n#

g{GZ9CH J2SDK IDf>:

+|,B~qLrD iSeries bmS= iSeries bPmP#*mSb,k9C0mSbPmn1

(ADDLIBLE)|n#b9 Java LrZ&m System.loadLibrary() /}1\;R=C~qLr#

g{9CDG J2SDK V1.2 r|_f>:

z^h|DbPm#xG,zIT:

v +zh*DbPm|(Z LIBPATH 73d?P#ITZ QShell PT0S iSeries |nP|D LIBPATH

73d?#

– Z Qshell |na>&,dk:

export LIBPATH=/QSYS.LIB/MYLIB.LIB

java -Djava.version=1.4 myclass

– r_,S|nPdk:

ADDENVVAR LIBPATH ’/QSYS.LIB/MYLIB.LIB’

JAVA PROP((java.version 1.4)) myclass

v r_,Z java.library.path tTPa)CPm#ITZ QShell PT0S iSeries |nP|D

java.library.path tT#

– Z Qshell |na>&,dk:

java -Djava.library.path=/QSYS.LIB/MYLIB.LIB -Djava.version=1.4 myclass

– r_,S iSeries |nPPdk:

JAVA PROP((java.library.path ’/QSYS.LIB/MYLIB.LIB’) (java.version ’1.4’)) myclass

dP,/QSYS.LIB/MYLIB.LIB Gzk9C System.loadLibrary() wC40kDb,myclass G Java &CL

rD{F#

11. System.load(String patches) D patches Do(ITGBPNN;n:

v 0761(8(~qLra)DbD/ID~53D~{),|G8r *SRVPGM D{E4S,g

0/qsys.lib/mylib.lib/myNMsp.srvpgm1

v /qsys.lib/sysNMsp.srvpgm

v /qsys.lib/mylib.lib/myNMsp.srvpgm

v g{}Z9CDf>H J2SDK I:/qsys.lib/%libl%.lib/myNMsp.srvpgm

"b:bk9C System.loadLibrary(″myNMsp″) =(H'#

" b : g { + p a t h n a m e C w V { . D V , r X k C } E + | ( p 4 # } g ,

System.load(″/qsys.lib/mylib.lib/myNMsp.srvpgm″)#

12. System.loadLibrary(String libya) D0libya1Do(G mysp#53(}9C *LIBL 4iR mysp#}g,

loadLibrary(″myNMsp″) k System.load(″/qsys.lib/%libl%.lib/myNMsp.srvpgm″) H'#g{+0pathname1

CwV{.DV,rXkC}E+b{(p4#

"b:J2SDK ;'V %libl% o(#
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PX JNI Dj{hv,kN< Sun Microsystems D Java >zSZM The Source for Java Technology

java.sun.com #

PXgN+ JNI CZ>z=(D>},N{>}:+ Java >zSZCZ>z=(#

Java wC API
0wC1API G0Java(TM) >zSZ1(JNI)D;?V,|JmG Java zk4( Java ibzT00kM9

C Java `#K&\Jm`_LLrZ`v_LP9C}Z%v Java ibzPKPD Java `#

Java ibzI&CLrXF#&CLrIT4( Java ibz"wC Java =((k&CLrwCS}LD=

=``F)T0F5 Java ibz#Z4( Java ibz.s,|M#V<8CZxLPKP,1=&CLrT

=XF5|*9#Z;F51,Java ibz4PemYw,}gKPU9Lr"ax Java ibz_L,T0

ME Java ibzJ4#

PKQ<8CKPD Java ibz,C C oT`4D&CLrMITwCA Java ibzP,T4PNN/}#

|9ITS Java ibz5XA C &CLr,;sYwCA Java ibzP,gK44#Java ibz;h4(

;N,ZwCA Java ibzPTKPr`rYD Java zk.0,;XX(#

Z 9 C 0 w C 1 A P I 4 K P J a v a L r 1 , S T D O U T M S T D E R R D ? D X \ 7 3 d ?

Q I B M _ U S E _ D E S C R I P T O R _ S T D I O D9CDXF#g{+K73d?hC* Y r I(}g,

QIBM_USE_DESCRIPTOR_STDIO=Y),r Java ibz9C STDIN"STDOUT M STDERR DD~hv{

(VpG fd 0"fd 1 M fd 2)#ZKivB,LrXk+b)D~hv{hC*P'5,_e==G+|Gw

*Kw5P0}vD~r\@r*#w5Pr*DZ;vD~D fd * 0,Z~vD~D fd * 1,Z}vD~

D fd * 2#TZC spawn API t/Dw5,I9CD~hv{3d$H8(b)hv{(N{PX Spawn

API DD5)#g{73d? QIBM_USE_DESCRIPTOR_STDIO 4hCrhC*NNd|5,r;T

STDIN"STDOUT r STDERR 9CD~hv{#xG+ STDOUT M STDERR 7I!qA10w5y5P

D;vYQzD~,K19C STDIN +<B IO l##

PX9C0wC1API D>},kN{>}:Java wC API#PX IBM Developer Kit for Java 'VD0w

C1API /}Dj8E",N{wC API /}#

0wC1API /}: IBM Developer Kit for Java(TM) 'VBfb)0wC1API /}#

"b:Z9CK API .0,Xk7#z&Z_P`_L\&Dw5P#PX_P`_L\&Dw5DE",N

{`_L&CLr#

v JNI_GetDefaultJavaVMInitArgs

"b:;P Java Development Kit(JDK)1.1.x E'VK/}#

5X;v JDK 1.1 a9,Ca9|,Z4( Java ibz1h*+Mx JNI_CreateJavaVM DTd?D1!

5#

Xw{:

jint JNI_GetDefaultJavaVMInitArgs(void *args_);

v JNI_GetCreatedJavaVMs

5XXZQ4(DyP Java ibzDE"#

Xw{:

jint JNI_GetCreatedJavaVMs(JavaVM **vmBuf,
jsize bufLen,
jsize *nVMs);
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vmBuf G;vdvx,ds!I bufLen 7(,bufLen G8k}#?v Java ibz<P`X*D JavaVM

a9,Ca9Z java.h P(e#}G vmBuf Qz,qrK API a+;v8rk?vQ4(D Java ib

z`X*D JavaVM a9D8kf"= vmBuf P#8r JavaVM a9D8k4U`& Java ibzD4(

3rf"#nVMs 5X10Q4(Dibz}#iSeries ~qw'V4(`v Java ibz,rKPI\G;

vsZ 1 D5#KE"T0 vmBuf Ds!2,7(Gq5X8r?vQ4(D Java ibzD JavaVM a

9D8k#

v JNI_CreateJavaVM

Jmz4( Java ibzT0fsZ&CLrP9C|#

Java Development Kit 1.1.x DXw{:

jint JNI_CreateJavaVM(JavaVM **p_vm,
JNIEnv **p_env,

void *vm_args);

Java 2 Software Development Kit(J2SDK)DXw{:

jint JNI_CreateJavaVM(JavaVM **p_vm,
void **p_env,

void *vm_args);

p_vm GB4(D Java ibzD JavaVM 8kDX7#d|8v JNI0wC1API 9C p_vm 4j6 Java

ibz#p_env GB4(D Java ibzD0JNI 7318kDX7#|8rIt/G)/}D JNI /}i

IDm#vm_args G;v|, Java ibzu</N}Da9#19C JDK 1.1.x 1,I(}wC

JNI_GetDefaultJavaVMInitArgs 4qC|,1!5Da9#PXgN9C J2SDK 44PKYwDj8E",

N{ Java>zSZ #

g{t/0KP Java1(RUNJVA)|nr JAVA |n,"8(xPH[|nN}DtT,rEHIC|

nN}xvTCtT#}g,+vTK|nPD os400.optimization N}:

JAVA CLASS(Hello) PROP((os400.optimization 0))

PX JNI_CreateJavaVM API 'VD 0S/400 @PtTDPm,N{ Java 53tT#

"b:Z;vxLPP`v Java ibzDivB,yP Java ibz2mVdxNN>z=(D,;xL2

,f"w#Java ibzZ?5VQ-T?v Java ibz*y!+}]Vx,+zXk<G=,TZ>z=

(&CLr,Java ibz+2mxL2,f"w#PXd|"bBn,N{'V`v Java ibz#

v DestroyJavaVM

F5 Java ibz#

Xw{:

jint DestroyJavaVM(JavaVM *vm)

14( Java ibz1,vm G5XD JavaVM 8k#

v AttachCurrentThread

+;v_Lk Java ibz`,,Tc|IT9C Java ibz~q#

Java Development Kit(JDK)1.1.x DXw{:

jint AttachCurrentThread(JavaVM *vm,
JNIEnv **p_env,
void *thr_args);

Java 2 Software Development Kit(J2SDK)DXw{:
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jint AttachCurrentThread(JavaVM *vm,
void **p_env,
void *thr_args);

JavaVM 8k vm j6_L+*,SD Java ibz#p_env G8rEC10_LD0JNI SZ18kD;

CD8k#thr_args |,X( VM _L,STd?#

v DetachCurrentThread

Xw{:

jint DetachCurrentThread(JavaVM *vm);

vm j6+*k_LO*,SD Java ibz#

PX0wC1API /}Dj{hv,kN< Sun Microsystems D Java >zSZf6,r_CJ The Source

for Java Technology java.sun.com #

'V`v Java ibz: iSeries ~qwOD Java(TM) k Sun Microsystems DN<5V;,,|'VZ%

vw5rxLP4(`v Java ibz#bb6EZ;vw5PIT`NI&XwC JNI_CreateJavaVM(),"

R JNI_GetCreatedJavaVMs() ITZ|Da{PmP5X`v Java ibz#

v Z V5R2 .0,JNI_GetCreatedJavaVMs /}PI\Z|D JVM PmP5X`v JVM#Z V5R2 P,

JNI_GetCreatedJavaVMs n`5X;v JVM#

v Z V5R2 .0,IZ%;xLZX4XwC JNI_CreateJavaVM /},TZ?NI&DwC,<+4(%@

D"R;`,D JVM#Z V5R2 P,JNI_CreateJavaVM /}5X;vmszk#(jni.h P(eD JNI_ERR

-1 ms)

g{k4(`v Java ibzTcZ%vw5rxLP9C,z&CP8X<GBPwn:

>z=(2,f"wwCr^(

v TZ?vw5,^[z4(D Java ibzD}?G`Y,|,>z=(5VD~qLr<;$n;N#bM

b6E>z=(2,f"wvwCZCw5,x;wCZNNX(D Java ibz#

v >z=(Ek2,f"wPD5@"ZwCC>z=(D Java ibz#b)5TZCw5PDNN Java i

bz<I{#

v g{zrcZ` Java ibz=8P9C>z=(2,f"w,r&CP8X<GTZ,=/DI\hs,,

=,=/=(M`XLrD9C,bG Java ibzX(D#+>z=(^F*,=D;ah9%v Java i

bzZD,1KP,x;ah9`v Java ibzPD,1KP#

Java ibz#9

v g{ Java ibzl##9,rI\GIZC'wCK java.lang.System.exit(),2I\GIZZ? Java

ibz"zJO,'\D Java ibzT0k|`,DyP_L<+#9#

v g{xLDu<_LGk'\D Java ibz`,D_L.;,+aTCu<_LWv;vl##g{u<_

L&mKKl#,rd| Java ibzITLxKP#

v g{xLDu<_LIZ4&mDl#rd|NN-rx#9,rCxLPDyP Java ibz2<+#9#

S C l##9

g{Z`_Lw5DNN_LP9C ILE/C exit() or abort() }L,r+9{vw5"4#9,|(yP Java

ibzZZ#

>}:Java wC API: >>}q-j<0wC1API 6}#}g,|4PBPwn:
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v 9C JNI_CreateJavaVM 44( Java(TM) ibz#

v 9C Java ibz4iR*KPD`D~#

v iRC`D main =(D methodID#

v wCC`D main =(#

v Z"zl#1(fms#

*`kKLr,Xk+|k;v<v/}D~qLrs(,Tt/BD Java ibz#zh*DkZcgB:

v JNI_GetDefaultJavaVMInitArgs,|T*4(DN}xPu</#

v JNI_CreateJavaVM,|4( Java ibz#

`kLr1,^hC`k|nwNNT=&m#<vb)kZcD~qLr;Z53s(?<P#~qLrD

{FG QJVAJNI#

*KPKLr,9C SBMJOB CMD(CALL PGM(YOURLIB/PGMNAME)) ALWMLTTHD(*YES)#NN4( Java ibzD

w5<Xk_P`_L\&#iSeries ~qwO(;_P`_L\&Dw5Gz&m"4(BCI)w5#wLrD

dvT0CLrDNNdv<axZ QPRINT YQzD~#g{9C09Ca;Dw51(WRKSBMJOB)|

n"i4C0a;w51(SBMJOB)t/Dw5,rb)YQzD~GI{D#

"b:}Gz*@LrGxLP(;D_L,qr(iz;*9CBfy9CD C KP1 exit() }L#1S

\;'V`_LDxLPwC exit() 1,|"4axxLPDyP_L#

>}:+ Java0wC1API k JDK 1.1.x dO9C#

"b:kDAzk>};#$ywTKbX*D(IE"#

#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <jni.h>

int main (int argc, char *argv[])
{

JDK1_1InitArgs initArgs; /* Virtual Machine (VM) initialization structure.
* This is the structure that is passed by reference to JNI_CreateJavaVM().
*See jni.h for details.
*/

JavaVM* myJVM; /* The JavaVM and JNIEnv pointers that you get back. */

JNIEnv* myEnv; /* ...from the JNI_CreateJavaVM() call. */

char* myClasspath; /* You need to change the classpath, so you have your own. */

jclass myClass; /* The class you are going to find, called ’NativeHello’. */

jmethodID mainID; /* The method ID of the class’ "main" routine. */

jclass stringClass; /* Required to create a string array argument for ’main’. */

jobjectArray args; /* Because main expects an array of strings, you must pass one. */

/* Set the version field of the initialization arguments. */
initArgs.version = 0x00010001;

/* Get the default initialization arguments. */
JNI_GetDefaultJavaVMInitArgs(&initArgs);

/* Now, you want to add the directory onto the end of the classpath,
* so that the findClass finds it correctly. To do this, you have two options:
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* You can append your classpath entries to the default classpath that is returned
* by the call to JNI_GetDefaultJavaVMInitArgs, or
* you can use OS/400 specific functions for the same result. This is a
* three-step solution:
* 1. Set the CLASSPATH environment variable to its requirements with ’putenv()’
* 2. Clear the initialization arguments classpath to NULL, which forces
* JNI_CreateJavaVM to look at the CLASSPATH value
* 3. Set the "os400.class.path.system=PRE" property, to force JNI_CreateJavaVM
* to prepend the system default classpath to the effective classpath.
*
* The first option is used in this example, because it is more platform independent
*
* Note: You must specify the directory name in UTF-8 format! So, you wrap
* blocks of code in #pragma convert statements.
*/

#pragma convert(819)
myClasspath = malloc( strlen(initArgs.classpath) + strlen(":/CrtJvmExample") + 1 );
strcpy( myClasspath, initArgs.classpath );
strcat( myClasspath, ":/CrtJvmExample" );
initArgs.classpath = myClasspath;

#pragma convert(0)

/* Create the JVM. */
if (JNI_CreateJavaVM(&myJVM, &myEnv, &initArgs)) {

fprintf(stderr, "Failed to create the JVM\n");
exit(1);

}

/* Use the newly created JVM to find the example class.
* Note: Again, you are dealing with UTF-8 here, so you
* have to wrap the calls in #pragma convert.
*/

#pragma convert(819)
if (! (myClass = (*myEnv)->FindClass(myEnv, "NativeHello"))) {

#pragma convert(0)
/* Cannot find the class, so write an error message
* to C stderr and exit the program.
*/

fprintf(stderr, "Failed to find the class ’NativeHello’\n");
exit(1); /* Exit stops the entire process on an iSeries server. */

}

/* Now, get the method identifier for the ’main’ entry point
* of the class. Note: The signature of ’main’ is always
* the same for every class, "main" and "([Ljava/lang/String;)V"
* Again, you are dealing with UTF-8.
*/

#pragma convert(819)
if (! (mainID = (*myEnv)->GetStaticMethodID(myEnv, myClass,

"main",
"([Ljava/lang/String;)V"))) {

/* The ’main’ methodID is not found for some reason. */
if ( (*myEnv)->ExceptionOccurred(myEnv) ) {

/* a java exception occurred, so print it out */
(*myEnv)->ExceptionDescribe(myEnv);
/* The JVM ends. */
(*myEnv)->FatalError(myEnv, "Failed to find jmethodID of ’main()’");
}

#pragma convert(0)
/* Cannot find the ’main’ methodID, so write an error message
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* to C stderr and exit the program.
*/

fprintf(stderr, "Failed to find the ’main()’ method\n");
exit(1); /* Exit stops the entire process on an iSeries server. */

}

#pragma convert(819)
if (! (stringClass = (*myEnv)->FindClass(myEnv,"java/lang/String"))) {

#pragma convert(0)
/* Did not find java/lang/String, so write an error message
* to C stderr and exit the program.
*/

fprintf(stderr, "Failed to find the java/lang/String");
exit(1); /* exit stops the entire process on an iSeries server.*/

}

/* Now, you need to create an empty array of strings,
* because ([Ljava/lang/String) is a required part of the signature of
* every Java main routine.
*/

if (! (args = (*myEnv)->NewObjectArray(myEnv,0,stringClass,0))) {
/* Empty array was not created, so write an error message
* to C stderr and exit the program.
*/

fprintf(stderr, "Failed to create empty array of strings");
exit(1); /* Exit stops the entire process on an iSeries server. */

}

/* Now, you have the methodID of main, and the class, so you can call the main method. */

(*myEnv)->CallStaticVoidMethod(myEnv,myClass,mainID,args);

/* Check for errors. */
if ( (*myEnv)->ExceptionOccurred(myEnv) ) {

fprintf(stderr,"An exception occurred while running ’main’");
exit(1);

}

/* Finally, destroy the JavaVM that you created. */

if ( (*myJVM)->DestroyJavaVM(myJVM) ) {
fprintf(stderr, "Failed to destroy the JVM\n");
exit(1);

}

/* All done. */

return 0;
}

>}:+ Java0wC1API k J2SDK dO9C#

"b:kDAzk>};#$ywTKbX*D(IE"#

#define OS400_JVM_12
#include <stdlib.h>
#include <stdio.h>
#include <fcntl.h>
#include <string.h>
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#include <jni.h>

/* Specify the pragma that causes all literal strings in the
* source code to be stored in ASCII (which, for the strings
* used, is equivalent to UTF-8)
*/

#pragma convert(819)

/* Procedure: Oops
*
* Description: Helper routine that is called when a JNI function
* returns a zero value, indicating a serious error.
* This routine reports the exception to stderr and
* ends the JVM abruptly with a call to FatalError.
*
* Parameters: env -- JNIEnv* to use for JNI calls
* msg -- char* pointing to error description in UTF-8
*
* Note: Control does not return after the call to FatalError
* and it does not return from this procedure.
*/

void Oops(JNIEnv* env, char *msg) {
if ((*env)->ExceptionOccurred(env)) {

(*env)->ExceptionDescribe(env);
}
(*env)->FatalError(env, msg);

}

/* This is the program’s "main" routine. */
int main (int argc, char *argv[])
{

JavaVMInitArgs initArgs; /* Virtual Machine (VM) initialization structure, passed by
* reference to JNI_CreateJavaVM(). See jni.h for details
*/

JavaVM* myJVM; /* JavaVM pointer set by call to JNI_CreateJavaVM */
JNIEnv* myEnv; /* JNIEnv pointer set by call to JNI_CreateJavaVM */
char* myClasspath; /* Changeable classpath ’string’ */
jclass myClass; /* The class to call, ’NativeHello’. */
jmethodID mainID; /* The method ID of its ’main’ routine. */
jclass stringClass; /* Needed to create the String[] arg for main */
jobjectArray args; /* The String[] itself */
JavaVMOption options[1]; /* Options array -- use options to set classpath */
int fd0, fd1, fd2; /* file descriptors for IO */

/* Open the file descriptors so that IO works. */
fd0 = open("/dev/null1", O_CREAT|O_TRUNC|O_RDWR, S_IRUSR|S_IROTH);
fd1 = open("/dev/null2", O_CREAT|O_TRUNC|O_WRONLY, S_IWUSR|S_IWOTH);
fd2 = open("/dev/null3", O_CREAT|O_TRUNC|O_WRONLY, S_IWUSR|S_IWOTH);

/* Set the version field of the initialization arguments for J2SDK. */
initArgs.version = 0x00010002;

/* Now, you want to specify the directory for the class to run in the classpath.
* with Java2, classpath is passed in as an option.
* Note: You must specify the directory name in UTF-8 format. So, you wrap
* blocks of code in #pragma convert statements.
*/
options[0].optionString="-Djava.class.path=/CrtJvmExample";

initArgs.options=options; /* Pass in the classpath that has been set up. */
initArgs.nOptions = 1; /* Only passing the one classpath option */

/* Create the JVM -- a nonzero return code indicates there was
* an error. Drop back into EBCDIC and write a message to stderr
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* before exiting the program.
*/
if (JNI_CreateJavaVM(“myJVM, (void **)”myEnv, (void *)“initArgs)) {
#pragma convert(0)

fprintf(stderr, "Failed to create the JVM\n");
#pragma convert(819)

exit(1);
}

/* Use the newly created JVM to find the example class,
* called ’NativeHello’.
*/
myClass = (*myEnv)->FindClass(myEnv, "NativeHello");
if (! myClass) {

Oops(myEnv, "Failed to find class ’NativeHello’");
}

/* Now, get the method identifier for the ’main’ entry point
* of the class.
* Note: The signature of ’main’ is always the same for any
* class called by the following java command:
* "main" , "([Ljava/lang/String;)V"
*/
mainID = (*myEnv)->GetStaticMethodID(myEnv,myClass,"main",

"([Ljava/lang/String;)V");
if (! mainID) {

Oops(myEnv, "Failed to find jmethodID of ’main’");
}

/* Get the jclass for String to create the array
* of String to pass to ’main’.
*/
stringClass = (*myEnv)->FindClass(myEnv, "java/lang/String");
if (! stringClass) {

Oops(myEnv, "Failed to find java/lang/String");
}

/* Now, you need to create an empty array of strings,
* since main requires such an array as a parameter.
*/
args = (*myEnv)->NewObjectArray(myEnv,0,stringClass,0);
if (! args) {

Oops(myEnv, "Failed to create args array");
}

/* Now, you have the methodID of main and the class, so you can
* call the main method.
*/
(*myEnv)->CallStaticVoidMethod(myEnv,myClass,mainID,args);

/* Check for errors. */
if ((*myEnv)->ExceptionOccurred(myEnv)) {

(*myEnv)->ExceptionDescribe(myEnv);
}

/* Finally, destroy the JavaVM that you created. */
(*myJVM)->DestroyJavaVM(myJVM);

/* All done. */
return 0;

}

PX|`E",N{ Java wC API#
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Java >z=(M_L"bBn

IT9C>z=(4CJZ Java(TM) P;ICD/}#

*|CX+ Java k>z=(dO9C,zh*mbBfb)En:

v Java _L(^[GI Java 4(9G`,D>z_L){CyP!cl##g{C_LKPXBtC!cl

#D>z=(,r Java ;aYNXU!cl##g{C'&CLrZ5XKP Java zk.0;{C|G,

r"z!cl#1,Java zkI\;\}7KP#1>z_Lk Java ibzO*,S1,d!cl#AN

V4*,S Java ibz1P'D5#

v 1>z_L,S Java ibz1,ZX*1,Java ibz+|D_LEH6,Tck Java (eD;=.E

H6=8;B#1_LO*,S1,+V4EH6#Z,Ss,_LIT9C>z=(SZ(}g,POSIX

API)4|D_LEH6#5X Java ibz1,Java ;|D_LEH6#

v 0Java >zSZ1(JNI)D0wC1API i~JmC'Z{GD&CLrP6k Java ibz#g{&CL

r4(K Java ibz,xC Java ibzl#ax,r1 Java ibzax1,g{CxLDu<_LkC

Java ibz`,,rrC_L"v MCH74A50Java ibzQU91iSeries l##Java ibzI\arB

PNN-rxl#U9:

– C'wC java.lang.System.exit() =(#

– Java ibzyXhD_Lax#

– Java ibzP"zZ?ms#

TBP*ks`}d{ Java =(;,#Zs`}d|=(O,1 Java ibzax1,T/4(C Java i

bzDxL2a;;ax#g{&CLr`X"&my"vD MCH74A5 l#,r|ITLxKP#qr,

g{TCl#;ST&m,rCxL+ax#g{mS&mX(Z iSeries ~qwD MCH74A5 l#Dzk,

a9&CLr;WF2=d|=(O#

r*>z=(\GZ`_LxLPKP,yT|G|,DzkXk_P_L2+T#bTCZ>z=(DoT

M/}5)KBfb)^F:

v ;&+ ILE CL CZ>z=(,-rGKoT;_P_L2+T#*KP_P_L2+TD CL |n,IT

9C C oT system() /}r java.lang.Runtime.exec() =(#

– 9C C oT system() /}4S C r C++ >z=(PKP_P_L2+TD CL |n#

– 9C java.lang.Runtime.exec() =(41SS Java PKP_P_L2+TD CL |n#

v zIT9C ILE C"ILE C++"ILE COBOL M ILE RPG 4`4>z=(,+S>z=(PwCDyP/

}<Xk_P_L2+T#

"b:10vrC C M C++ oTa)K`4>z=(D`kZ'V#Cd|oT`4>z=(d;GPI

\D,+I\a4SC`#

"b:

"GyPj< C"C++"COBOL r RPG /}<_P_L2+T#

v C M C++ exit() 0 abort() /}v;&Z>z=(P9C#b)/}<BKP Java ibzD{vxL#9#

b|(CxLPDyP_L,^[b)_LGqGI Java t/D#

"b:boy8D exit() /}G C M C++ /},k java.lang.Runtime.exit() =(;,#

PX iSeries ~qwOD_LD|`E",N{`_L&CLr#

>z=(M Java >zSZ
>z=(GZ} Java(TM) .bDoTPt/D Java =(#>z=(ITCJZ Java P;\1S9CDX(

Z53D/}M API#
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r*>z=(f0X(Z53Dzk,yT9C>z=(a^F&CLrDIF2T#>z=(ITGBD>

zzkod,2ITGwCVP>zzkD>zzkod#

Zv(h*>z=(.s,|MI\Xkk|KP1yZD Java ibz;%wC#0Java >zSZ1(JNI)

T=(P"D==YxKbV;%T#

JNI G;iSZ,|Jm>z=(k Java ibz.dTwV==xP;%wC#}g,JNI |(4(BTsM

wC=("q!VNMhCVN"&ml#T0YwV{.M}iDSZ#

PX JNI Dj{hv,N< Sun Microsystems D Java >zSZr The Source for Java Technology java.sun.com

#

>z=(PDV{.

m`0Java(TM) >zSZ1(JNI)/}<S\ C oTgqDV{.w*N}#}g,FindClass() JNI /}S

\8(+^(`D~{DV{.N}#g{RC=C`D~,r FindClass +0k|,"+T|D}C5Xx

FindClass DwCLr#

yP JNI /}<Z{dV{.N}T UTF-8 `k#PX UTF-8 Dj8E",zITN<0JNI f61,+

Zs`}ivB,+ 7 ;0@zj<E";;zk1(ASCII)V{S*k|GD UTF-8 m>(H[cc;

K#7 ; ASCII V{5JOG 8 ;V{,+dW;\G* 0#yT,s`} ASCII C V{.5JOQ-G

T UTF-8 `kD#

1!ivB,iSeries ~qwOD C `kwT)9~ * .xF;;k(EBCDIC)Yw,yT,ITr JNI /

}a)T UTF-8 `kDV{.#P=V=(v=b;c#IT9CDVV{.,2IT9C/,V{.#DV

V{.G`k4zk1Q*d5DV{.#/,V{.D5Z`kZG4*D,|D5GZKP15JFcC

vD#

>z=(PDDVV{.: g{DV.I 7 ;0@zE";;j<zk1(ASCII)m>DV{iI,r\

]WT UTF-8 q=TCV{.xP`k#g{V{.IC ASCII m>(s`}ivGby),rIT9C|

D`kw10zk3D0pragma1od+CV{.(p4#ZG,`kwZZ?T JNI yXhD UTF-8 q=

f"CV{.#g{V{.;\T ASCII m>,r+-<)9~ * .xF;;k(EBCDIC)V{.S*/

,V{.,"Z+|+MA JNI .09C iconv() T|xP&m,byHO]W`k#PX/,V{.D|`

E",N{/,V{.#

}g,*iR{* java/lang/String D`,rzk`FZ:

#pragma convert(819)
myClass = (*env)->FindClass(env,"java/lang/String");
#pragma convert(0)

xP}V 819 DZ;v pragma (*`kwT ASCII q=f"fsDyP+}EV{.(DVV{.)#xP

}V 0 DZ~v pragma C`kw9-*`kwD+}EV{.1!zk3,b(#G EBCDIC zk3 37#

rK,(}Cb) pragma +KwC(p4,RGzcKV{.N}hT UTF-8 `kb; JNI hs#

"b:xPD>fz1kqX*P8#}g,g{zk`FZ:

#pragma convert(819)
#define MyString "java/lang/String"
#pragma convert(0)
myClass = (*env)->FindClass(env,MyString);

rzIDV{.G EBCDIC V{.,d-rG MyString D5Z`kZd;f;= FindClass wCP#xPK

f;1,xP}V 819 D pragma 4z'#rK,DV.4T ASCII q=f"#
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+/,V{.k EBCDIC"Unicode M UTF-8 xP`%*;: *YwZKP1FcDV{.d?,I\P

X*+V{.k)9~ * .xF;;k(EBCDIC)"Unicode M UTF-8 xP`%*;#

a)zk3*;&\D53 API G iconv()#*9C iconv(),kq-Bfb)=h:

1. C QtqIconvOpen() 4(*;hv{#

2. wC iconv() T9CChv{*;I;vV{.#

3. 9C iconv_close 4XUChv{#

Z+ Java(TM) >zSZCZ>z=(>}D>} 3 P,}L4("9C";sF5C}LZD*;hv{

iconv#K=8\bK iconv_t hv{D`_L9CJb,+TZT\tPzk,nCZ2,f"wP4(*;

hv{,;s9C%b(mutex)rd|,=h)4uaT|D`XCJ#

>}:+ Java >zSZCZ>z=(

>>}LrG;vr%D0Java(TM) >zSZ1(JNI)>},ZK>}P,9C C >z=(4T>0Hello,

World1#+ javah $_k NativeHello `D~dO9C4zI NativeHello.h D~#K>}Y( NativeHello C

5VG~qLr NATHELLO D;?V#

"b:NATHELLO ~qLryZDbXkZbPmP,byK>}E\KP#

>} 1:NativeHello `

"b:kDAzk>};#$ywTKbX*D(IE"#

public class NativeHello {

// Declare a field of type ’String’ in the NativeHello object.
// This is an ’instance’ field, so every NativeHello object
// contains one.
public String theString; // instance variable

// Declare the native method itself. This native method
// creates a new string object, and places a reference to it
// into ’theString’
public native void setTheString(); // native method to set string

// This ’static initializer’ code is called before the class is
// first used.
static {

// Attempt to load the native method library. If you do not
// find it, write a message to ’out’, and try a hardcoded path.
// If that fails, then exit.

try {

// System.loadLibrary uses the iSeries library list in JDK 1.1,
// and uses the java.library.path property or the LIBPATH environment
// variable in JDK1.2

System.loadLibrary("NATHELLO");
}

catch (UnsatisfiedLinkError e1) {

// Did not find the service program.
System.out.println

("I did not find NATHELLO *SRVPGM.");
System.out.println ("(I will try a hardcoded path)");

try {

// System.load takes the full integrated file system form path.
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System.load ("/qsys.lib/jniexample.lib/nathello.srvpgm");
}

catch (UnsatisfiedLinkError e2) {

// If you get to this point, then you are done! Write the message
// and exit.
System.out.println

("<sigh> I did not find NATHELLO *SRVPGM anywhere. Goodbye");
System.exit(1);

}
}

}

// Here is the ’main’ code of this class. This is what runs when you
// enter ’java NativeHello’ on the command line.
public static void main(String argv[]){

// Allocate a new NativeHello object now.
NativeHello nh = new NativeHello();

// Echo location.
System.out.println("(Java) Instantiated NativeHello object");
System.out.println("(Java) string field is ’" + nh.theString + "’");
System.out.println("(Java) Calling native method to set the string");

// Here is the call to the native method.
nh.setTheString();

// Now, print the value after the call to double check.
System.out.println("(Java) Returned from the native method");
System.out.println("(Java) string field is ’" + nh.theString + "’");
System.out.println("(Java) All done...");

}
}

>} 2:zID NativeHello.h 7D~

"b:kDAzk>};#$ywTKbX*D(IE"#

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class NativeHello */

#ifndef _Included_NativeHello
#define _Included_NativeHello
#ifdef __cplusplus
extern "C" {
#endif
/*
* Class: NativeHello
* Method: setTheString
* Signature: ()V
*/
JNIEXPORT void JNICALL Java_NativeHello_setTheString

(JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif

K NativeHello.c >}T> C oTD>z=(5V#K>}T>KgN+ Java 4SA>z=(#;x,|8

vIZTBB5x}pD4Siv:iSeries ~qwZZ?G)9~ * .xF;;k(EBCDIC)zw#|9

T>KIZ JNI P?01Yf}DzJ/*Xx}pD4Siv#
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d;b)-rTZ JNI xTgQfZ,+|G+<B`4D C zkPfZ3)@XDX(Z iSeries ~qw

Dnl#zXkG!,g{4j<dvrj<ms,rA!j<dk,r}]I\GT EBCDIC q=`kD#

Z C zkP,IT\]WX+s`}DVV{.(G);|, 7 ;V{DV{.)*;I JNI yh*D UTF-8

q=#*K,Czk3*; pragma +DVV{.(p4#;x,r*IT+E"S C zk1S4Aj<dv

rj<ms,yTITJm3)DV#V&Z EBCDIC q=#

"b:#pragma convert(0) od+V{}]*;I EBCDIC##pragma convert(819) od+V{}]*;I0@

zE";;j<zk1(ASCII)#b)odZ`k1*; C LrPDV{}]#

>} 3:NativeHello Java `D NativeHello.c >z=(5V

"b:kDAzk>};#$ywTKbX*D(IE"#

#include <stdlib.h> /* malloc, free, and so forth */
#include <stdio.h> /* fprintf(), and so forth */
#include <qtqiconv.H> /* iconv() interface */
#include <string.h> /* memset(), and so forth */
#include "NativeHello.h" /* generated by ’javah-jni’ */

/* All literal strings are ISO-8859-1 Latin 1 code page (and with 7-bit
characters, they are also automatically UTF-8). */
#pragma convert(819) /* handle all literal strings as ASCII */

/* Report and clear a JNI exception. */
static void HandleError(JNIEnv*);

/* Print an UTF-8 string to stderr in the coded character */
set identifier (CCSID) of the current job. */
static void JobPrint(JNIEnv*, char*);

/* Constants describing which direction to covert: */
#define CONV_UTF2JOB 1
#define CONV_JOB2UTF 2

/* Convert a string from the CCSID of the job to UTF-8, or vice-versa. */
int StringConvert(int direction, char *sourceStr, char *targetStr);

/* Native method implementation of ’setTheString()’. */

JNIEXPORT void JNICALL Java_NativeHello_setTheString
(JNIEnv *env, jobject javaThis)
{

jclass thisClass; /* class for ’this’ object */
jstring stringObject; /* new string, to be put in field in ’this’ */
jfieldID fid; /* field ID required to update field in ’this’ */
jthrowable exception; /* exception, retrieved using ExceptionOccurred */

/* Write status to console. */
JobPrint(env, "( C ) In the native method\n");

/* Build the new string object. */
if (! (stringObject = (*env)->NewStringUTF(env, "Hello, native world!")))
{

/* For nearly every function in the JNI, a null return value indicates
that there was an error, and that an exception had been placed where it
could be retrieved by ’ExceptionOccurred()’. In this case, the error
would typically be fatal, but for purposes of this example, go ahead
and catch the error, and continue. */
HandleError(env);

return;
}

/* get the class of the ’this’ object, required to get the fieldID */
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if (! (thisClass = (*env)->GetObjectClass(env,javaThis)))
{

/* A null class returned from GetObjectClass indicates that there
was a problem. Instead of handling this problem, simply return and
know that the return to Java automatically ’throws’ the stored Java
exception. */

return;
}

/* Get the fieldID to update. */
if (! (fid = (*env)->GetFieldID(env,

thisClass,
"theString",
"Ljava/lang/String;")))

{
/* A null fieldID returned from GetFieldID indicates that there
was a problem. Report the problem from here and clear it.
Leave the string unchanged. */
HandleError(env);

return;
}

JobPrint(env, "( C ) Setting the field\n");

/* Make the actual update.
Note: SetObjectField is an example of an interface that does
not return a return value that can be tested. In this case, it
is necessary to call ExceptionOccurred() to see if there
was a problem with storing the value */
(*env)->SetObjectField(env, javaThis, fid, stringObject);

/* Check to see if the update was successful. If not, report the error. */
if ((*env)->ExceptionOccurred(env)) {

/* A non-null exception object came back from ExceptionOccurred,
so there is a problem and you must report the error. */
HandleError(env);

}

JobPrint(env, "( C ) Returning from the native method\n");
return;

}

static void HandleError(JNIEnv *env)
{

/* A simple routine to report and handle an exception. */
JobPrint(env, "( C ) Error occurred on JNI call: ");
(*env)->ExceptionDescribe(env); /* write exception data to the console */
(*env)->ExceptionClear(env); /* clear the exception that was pending */

}

static void JobPrint(JNIEnv *env, char *str)
{

char *jobStr;
char buf[512];
size_t len;

len = strlen(str);

/* Only print non-empty string. */
if (len) {

jobStr = (len >= 512) ? malloc(len+1) : &buf;
if (! StringConvert(CONV_UTF2JOB, str, jobStr))

(*env)->FatalError
(env,"ERROR in JobPrint: Unable to convert UTF2JOB");

fprintf(stderr, jobStr);
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if (len >= 512) free(jobStr);
}

}

int StringConvert(int direction, char *sourceStr, char *targetStr)
{

QtqCode_T source, target; /* parameters to instantiate iconv */
size_t sStrLen, tStrLen; /* local copies of string lengths */
iconv_t ourConverter; /* the actual conversion descriptor */
int iconvRC; /* return code from the conversion */
size_t originalLen; /* original length of the sourceStr */

/* Make local copies of the input and output sizes that are initialized
to the size of the input string. The iconv() requires the
length parameters to be passed by address (that is as int*). */
originalLen = sStrLen = tStrLen = strlen(sourceStr);

/* Initialize the parameters to the QtqIconvOpen() to zero. */
memset(&source,0x00,sizeof(source));
memset(&target,0x00,sizeof(target));

/* Depending on direction parameter, set either SOURCE
or TARGET CCSID to ISO 8859-1 Latin. */
if (CONV_UTF2JOB == direction ) {

source.CCSID = 819;
}
else {

target.CCSID = 819;
}

/* Create the iconv_t converter object. */
ourConverter = QtqIconvOpen(&target,&source);

/* Make sure that you have a valid converter, otherwise return 0. */
if (-1 == ourConverter.return_value) return 0;

/* Perform the conversion. */
iconvRC = iconv(ourConverter,

(char**) &sourceStr,
&sStrLen,
&targetStr,
&tStrLen);

/* If the conversion failed, return a zero. */
if (0 != iconvRC ) return 0;

/* Close the conversion descriptor. */
iconv_close(ourConverter);

/* The targetStr returns pointing to the character just
past the last converted character, so set the null
there now. */
*targetStr = ’\0’;

/* Return the number of characters that were processed. */
return originalLen-tStrLen;

}

#pragma convert(0)

PX30E",N{+ Java >zSZCZ>z=(#
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Java D IBM OS/400 PASE >z=(

iSeries Java(TM) ibz(JVM)VZ'V9CZ OS/400(R) PASE 73PKPD>z=(#Z V5R2 .0,>

z iSeries JVM v9C ILE >z=(#OS/400 PASE >z=(D'V|(:

v S OS/400 PASE >z=(j+9C>z iSeries Java >zSZ(JNI)

v \;S>z iSeries JVM wC OS/400 PASE >z=(

KB'V9z\;]WX+Z AIX(R) PKPD Java &CLrF2= iSeries ~qwP#IT+`D~M AIX

>z=(b4F= iSeries OD/ID~53P"SXFoT(CL)"Qshell r OS/400 PASE UKa0|n

a>{DdPNN;nKP|G#

PX9C Java D IBM OS/400 PASE >z=(D|`E",N{TBwb:

Java OS/400 PASE 73d?

KbZ9C OS/400 PASE >z=(.0Xk(eD73d?#b)73d?\m OS/400 PASE M JVM

KP173#

Java OS/400 PASE mszk

*ozT OS/400 PASE >z=(xPJOoO,RvPXmsivDE",b)ivI OS/400 w5G

<{"M Java KP1l#y8w#

\m>z=(b

RvPX Java b|{<(MbQwc(DE"#KE"TZZ iSeries ~qwO\m>z=(bD`v

f>\X*#

>}:Java D IBM OS/400 PASE >z=(

KbgNKPr!v Java V{.DZ]Dr% Java Lr#k1SS Java zkCJV{.;,,>}

wC;v>z=(,C>z=(;s(} JNI XwA Java P4q!V{.5#

KE"Y(zQl$ OS/400 PASE#PX|`E",N{TBwb:

OS/400 PASE

Java OS/400 PASE 73d?

Java ibz(JVM)9CTBd?4t/ OS/400 PASE 73#*KP Java >}D IBM OS/400 PASE >z

=(,h*hC QIBM_JAVA_PASE_STARTUP d?#

PXhC>}D73d?DE",N{TBwb:

IBM OS/400 PASE >}D73d?#

QIBM_JAVA_PASE_STARTUP

1TB=Viv,1"z1,h*hCK73d?:

v }Z9C OS/400 PASE >z=(

v }ZS iSeries |na>{r Qshell |na>{Bt/ Java

JVM 9CK73d?4t/ PASE 73#Cd?D5j6 OS/400 PASE t/Lr#iSeries ~qw

|(=v OS/400 PASE t/Lr:

v /usr/lib/start32:t/ 32 ; OS/400 PASE 73
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v /usr/lib/start64:t/ 64 ; OS/400 PASE 73

OS/400 PASE 739CDyP2mbTsD;q=Xkk OS/400 PASE 73D;q=%d#

1S OS/400 PASE UKa0t/ Java 1,;\9CKd?#OS/400 PASE UKa0\G9C 32 ;

OS/400 PASE 73#NNS OS/400 PASE UKa0t/D JVM 9CkUKa0`,`MD PASE

73#

QIBM_JAVA_PASE_CHILD_STARTUP
1N JVM D OS/400 PASE 73Xkkw JVM D73;,1,hCKI!73d?#wC Java P

D Runtime.exec() at/N(rS)JVM#

PX|`E",N{9C QIBM_JAVA_PASE_CHILD_STARTUP#

>}:IBM OS/400 PASE >}D73d?: *9C Java D IBM OS/400 PASE >z=(>},Xkh

CTB73d?#

PASE_LIBPATH
iSeries ~qw9CK OS/400 PASE 73d?4j6 OS/400 PASE >z=(bD;C#IT+C7

6hC*%v?<r`v?<#TZ`v?<,9C0E(:)4Vtwn#~qw2IT9C

LIBPATH 73d?#

PX+ Java">z=(bM PASE_LIBPATH kK>}dO9CD|`E",N{TBwb:

9C Java"OS/400 PASE M>z=(b

PASE_THREAD_ATTACH
+K OS/400 PASE 73d?hC* Y a<B1;GI OS/400 PASE t/D ILE _LZwC OS/400

PASE }L1T/,SA OS/400 PASE#

PX OS/400 PASE 73d?D|`E",N{TBwbPDJ1n:

9C OS/400 PASE 73d?

QIBM_JAVA_PASE_STARTUP
JVM 9CK73d?4t/ OS/400 PASE 73#Cd?D5j6 OS/400 PASE t/Lr#

PX|`E",N{TBwb:

Java OS/400 PASE d?

9C QIBM_JAVA_PASE_CHILD_STARTUP: QIBM_JAVA_PASE_CHILD_STARTUP 73d?8>NN

N JVM D OS/400 PASE t/Lr#1zcTByPu~1,9C QIBM_JAVA_PASE_CHILD_STARTUP:

v *KPD Java &CLr(}T Runtime.exec() D Java wC44( Java ibz(JVM )#

v wMN JVM <9C OS/400 PASE >z=(

v N JVM D OS/400 PASE 73Xkkw JVM D OS/400 PASE 73;,

1zcyPH0P>Du~1,4PTBYw:

v + QIBM_JAVA_PASE_CHILD_STARTUP 73d?hC*N JVM D OS/400 PASE t/Lr#
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v 1S iSeries |na>{r Qshell |na>{Bt/w JVM 1,+ QIBM_JAVA_PASE_STARTUP 73

d?hC*w JVM D OS/400 PASE t/Lr#

"b:1S OS/400 PASE UKa0t/w JVM 1,;*hC QIBM_JAVA_PASE_STARTUP#

N JVM DxLLP QIBM_JAVA_PASE_CHILD_STARTUP 73d?#mb,OS/400 +N JVM xLD

QIBM_JAVA_PASE_STARTUP 73d?hC*8xLD QIBM_JAVA_PASE_CHILD_STARTUP 73d?D

5#

Bmj6 QIBM_JAVA_PASE_STARTUP M QIBM_JAVA_PASE_CHILD_STARTUP D|n73M(eDwV

iODa{ OS/400 PASE 73(g{P0):

t/73 a{P*

|n73 Q I B M _ J A V A
_PASE_STARTUP

QIBM_JAVA_PASE
_CHILD_STARTUP

w J V M O S / 4 0 0
PASE t/

N J V M O S / 4 0 0
PASE t/

CL r QSH Q(eD startX Q(eD startY 9C startX 9C startY

CL r QSH Q(eD startX 4(e 9C startX 9C startX

CL r QSH 4(e Q(eD startY ^ OS/400 PASE 73 9C startY

CL r QSH 4(e 4(e ^ OS/400 PASE 73 ^ OS/400 PASE 73

OS/400 PASE UKa0 Q(eD startX Q(eD startY ;Jm * ;Jm *

OS/400 PASE UKa0 Q(eD startX 4(e ;Jm * ;Jm *

OS/400 PASE UKa0 4(e Q(eD startY 9C OS/400 PASE U

Ka073

9C startY

OS/400 PASE UKa0 4(e 4(e 9C OS/400 PASE U

Ka073

^ OS/400 PASE 73

* jG*0;Jm1DP8> QIBM_JAVA_PASE_STARTUP 73d?I\k OS/400 PASE UKa0Pe;

Div#IZI\Pe;,yT;JmS OS/400 PASE UKa09C QIBM_JAVA_PASE_STARTUP#

\m>z=(b
*9C>z=(b,XpG1*Z iSeries ~qwO\m>z=(bD`vf>1,h*Kb Java b|{<(

MbQwc(#

OS/400 9Ck Java ibz(JVM)0kDbD{F`%dDZ;v>z=(b#*7# OS/400 R=}7D

>z=(,Xk\bk JVM 9CD>z=(bPXDb{e;Ml}#

OS/400 PASE M AIX Java b|{<(: g{ Java zk0k{* Sample Db,r`&DI4PD~X

k|{* libSample.a r libSample.so#

Java bQwNr: 1tC JVM D OS/400 PASE >z=(1,~qw9C}V;,DPm(4TBNr)

44(%v>z=(bQw76:

1. OS/400 bPm

2. LIBPATH 73d?

3. PASE_LIBPATH 73d?

*K4PQw,OS/400 +bPm*;*/ID~53q=#QSYS D~53TsZ/ID~53P_PH[D

{F,+3)/ID~53Ts;PH[D QSYS D~53{#r*b0kLrZ QSYS D~53M/ID

~53P0RTs,yT OS/400 9C/ID~53q=4Qw>z=(b#
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BmT> OS/400 gN+bPmPDn*;*/ID~53q=:

bPmn /ID~53q=

QSYS /qsys.lib

QSYS2 /qsys.lib/qsys2.lib

QGPL /qsys.lib/qgpl.lib

QTEMP /qsys.lib/qtemp.lib

>}:Qw Sample2 b

ZTB>}P,LIBPATH hC* /home/user1/lib32:/samples/lib32,x PASE_LIBPATH hC*

/QOpenSys/samples/lib#

Bm(1SOABDA1)8>j+Qw76:

4 /ID~53?<

bPm /qsys.lib

/qsys.lib/qsys2.lib

/qsys.lib/qgpl.lib

/qsys.lib/qtemp.lib

LIBPATH /home/user1/lib32

/samples/lib32

PASE_LIBPATH /QOpenSys/samples/lib

"b:s4M!4V{vZ /QOpenSys 76PPbe#

*KQwb Sample2,Java b0kLr4TBNrQwr!D~:

1. /qsys.lib/sample2.srvpgm

2. /qsys.lib/libSample2.a

3. /qsys.lib/libSample2.so

1. /qsys.lib/qsys2.lib/sample2.srvpgm

2. /qsys.lib/qsys2.lib/libSample2.a

3. /qsys.lib/qsys2.lib/libSample2.so

1. /qsys.lib/qgpl.lib/sample2.srvpgm

2. /qsys.lib/qgpl.lib/libSample2.a

3. /qsys.lib/qgpl.lib/libSample2.so

1. /qsys.lib/qtemp.lib/sample2.srvpgm

2. /qsys.lib/qtemp.lib/libSample2.a

3. /qsys.lib/qtemp.lib/libSample2.so

1. /home/user1/lib32/sample2.srvpgm

2. /home/user1/lib32/libSample2.a

3. /home/user1/lib32/libSample2.so

1. /samples/lib32/sample2.srvpgm

2. /samples/lib32/libSample2.a
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3. /samples/lib32/libSample2.so

1. /QOpenSys/samples/lib/SAMPLE2.srvpgm

2. /QOpenSys/samples/lib/libSample2.a

3. /QOpenSys/samples/lib/libSample2.so

OS/400 +PmP5JOfZDZ;vr!D~0k JVM w*>z=(b#49`FZ0/qsys.lib/libSample2.a1

M0/qsys.lib/libSample2.so1Dr!D~vVZQwP,2;I\Z /qsys.lib ?<P4(/ID~53D~r{

E4S#rK,49 OS/400 lib)r!D~,|2;aZT /qsys.lib *<D/ID~53?<PR=|G#

;x,IT4(Sd|/ID~53?<= QSYS D~53PD OS/400 TsDNb{E4S#rK,P'D

r!D~|(ng

Java OS/400 PASE mszk

BfDPmhv19C Java D OS/400 PASE >z=(1Zt/rKP1I\v=Dms#

t/ms: TZ JVAB55C0^(4( Java ibz1{",P 3 vBDmszk:

v 19 * t/ OS/400 PASE 731vm#8>C'&CLrrYw53Jb#

mszk 19 2|(?"DDD>#zI\a4=TBmsD>:

– Java OS/400 PASE error. OS/400 PASE is already active and the QIBM_JAVA_PASE_STARTUP environment

variable is defined.

}% QIBM_JAVA_PASE_STARTUP 73d?(eraxn/D OS/400 PASE UKa0#

– Java OS/400 PASE error. Unable to run OS/400 PASE startup program &programName.

I QIBM_JAVA_PASE_STARTUP 73d?j6D OS/400 PASE Lr;fZ,r;\Z OS/400 PASE

73PKPCLr#

– Java OS/400 PASE internal error number &errorCode.

zI\a4=TBZ?msEPDNN;v:

- 106 * 8>D JDK f>;'V OS/400 PASE r8(D OS/400 PASE q=#

8(D JDK ;'V OS/400 PASE,r8(D JDK ;'V OS/400 PASE t/Lr;q=#TZ

V5R2,\'VDiOG:

v JDK 1.2 M OS/400 PASE 32 ;q=

v JDK 1.3 M OS/400 PASE 32 ;q=

v JDK 1.3 M OS/400 PASE 64 ;q=

+TBmszk(fx~qzm:

- 101 * 4j6t/Lr#

- 102 * ^(lw OS/400 PASE JavaVM 8k

- 103 * ^(R= Qp2CallPase

- 104 * OS/400 PASE 8ks!ms#

- 105 * R;= OS/400 PASE libjvm.a#

v 20 * OS/400 PASE Yw}^'#r~qzm(f#

v 21 * ^(+w5,SA OS/400 PASE#r~qzm(f#
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KP1ms: }Kt/msb,Z JVM D Qshell dvP9I\avV PaseInternalError r PaseExit Java

l#:

v PaseInternalError * 8>Z?53ms#limIZkw5G<n#

PX|`E",N{ Qp2CallPase#

v PaseExit * OS/400 PASE &CLrwCK exit() &\,r OS/400 PASE 73Ql#ax#liw5G<

MmIZkw5G<Tq!=SE"#

>}:Java D IBM OS/400 PASE >z=(

Java D IBM OS/400 PASE >z=(>}wC>z C =(D5},;sC5}9C0Java >zSZ1(JNI)

Xwk Java zkP#

*i4>}4D~D HTML f>,9CTB4S:

v PaseExample1.java

v PaseExample1.c

XkjITBNq,;sE\KP OS/400 PASE >z=(>}:

1. +>}4zkBXA AIX $w>

2. <8>}4zk

3. <8 iSeries ~qw

KP Java D OS/400 PASE >z=(>}: ZjIOvNqs,ITKP>}#9CTB|n.;4K

P>}Lr:

v S iSeries ~qw|na>{B:

JAVA CLASS(PaseExample1) CLASSPATH(’/home/example’)

v S Qshell |na>{Br OS/400 PASE UKa0:

cd /home/example
java PaseExample1

/IoT73M Java DHO

iSeries ~qwOD Java(TM) 73k/IoT73(ILE)GV*D#Java ;G ILE oT,|;\k ILE Ts

#is(4Z iSeries ~qwO4(Lrr~qLr#

ILE Java

w* iSeries ~qwODbrD~a9;?VDI1f"4

zk#

/ID~53PDwD~|,4zk#

4dk5CLr(SEU)`-)9~ * .xF;;k

(EBCDIC)4D~#

0@zE";;j<zk1(ASCII)4D~(#9C$w

>`-wxP`-#

4D~`kI?jzk#i,f"Z iSeries ~qwODb

P#

4zk`kI`D~,I/ID~53:pf"#

?j#iZLrr~qLrP2,Xs(Z;p# `ZKP14h*/,0k#

IT1SwC9Cd| ILE `LoT`4D/}# Xk9C0Java >zSZ14S Java PwCd{oT#

ILE oT\G;`k,"w*zw8nKP# Java LrIT;bMr`k#
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9C java.lang.Runtime.exec()
java.lang.Runtime.exec() =(S Java(TM) LrPwCLrr|n#5J"zD&mj+!vZr exec() =(+

MK24E"#ZyPivB,Runtime.exec() =(<4(m;vtCK_LDz&m"4(BCI)w5#BCI

w5&mZ Runtime.exec() =(O+kD|nV{.#

g{9CDG JDK 1.2 r|Mf>,rXkZ iSeries ~qwO20 Qshell Interpreter E\9C

java.lang.Runtime.exec() =(#PX Qshell Interpreter D|`E",N{ Qshell Interpreter#

"b:java.lang.Runtime.exec() =(Z%@DxLPKPLr#bk C 53/};,,C 53/}Z,;xL

PKPLr#

g{&mD|nG Qshell 5CLr,r|ZZ~v BCI w5PKP,"R;4(Z}v BCI w5#g{&

mD|nG CL |n,rt/Z~v BCI w54KP Qshell,"Rt/Z}v BCI w54KP CL |n#

Qshell 5CLrG QSH I1SKPDZ?5CLr#Qshell 5CLrD;v>}G javac |n,|`k Java

Lr#Z~v(rZ}v)BCI w5PD&mk Java ibz"PKP#G)w5PDNNKvrXU&m<

;a0l-<D Java ibz#

1wC iSeries |nrLr1,zXk7#+Mx;wCLrDNNN}<ZCLryZ{Dzk3P#

PX java.lang.Runtime.exec() D>},N{wCm;v Java Lr"wC CL LrrwC CL |n#

>}:9C java.lang.Runtime.exec() 4wCm;v Java Lr

K>}T>gN9C java.lang.Runtime.exec() 4wCm;v Java(TM) Lr#bv`wCw* IBM Developer Kit

for Java D;?V;6D Hello Lr#1 Hello `4 System.out 1,KLrq!;v8rCwDdz,"I

TSCwPA!#

"b:9C Qshell Interpreter 4wCLr

>} 1:CallHelloPgm `

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.io.*;

public class CallHelloPgm
{

public static void main(String args[])
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{
Process theProcess = null;
BufferedReader inStream = null;

System.out.println("CallHelloPgm.main() invoked");

// call the Hello class
try
{

theProcess = Runtime.getRuntime().exec("java com.ibm.as400.system.Hello");
}
catch(IOException e)
{

System.err.println("Error on exec() method");
e.printStackTrace();

}

// read from the called program’s standard output stream
try
{

inStream = new BufferedReader(
new InputStreamReader( theProcess.getInputStream() ));

System.out.println(inStream.readLine());
}
catch(IOException e)
{

System.err.println("Error on inStream.readLine()");
e.printStackTrace();

}

} // end method

} // end class

PX30E",N{9C java.lang.Runtime.exec()#

>}:9C java.lang.Runtime.exec() 4wC CL Lr

K>}T>gNS Java(TM) LrPKP CL Lr#kN{wC CL |nTq!gNZ Java LrPwC CL |

nD>}#ZK>}P,Java ` CallCLPgm KP;v CL Lr#CL Lr9C0T> Java Lr1

(DSPJVAPGM)|n4T>k Hello `D~`X*DLr#K>}Y(C CL LrQ-}`k,"RfZZ

{* JAVSAMPLIB DbP#CL LrDdv;Z QSYSPRT YQzD~P#

"b:JAVSAMPLIB ";Gw* IBM Developer Kit mILr(LP)(LrE 5769-JV1)20}LD;?V

4(D#XkT=X4(Cb#

>} 1: CallCLPgm `

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.io.*;

public class CallCLPgm
{

public static void main(String[] args)
{

try
{

Process theProcess =
Runtime.getRuntime().exec("/QSYS.LIB/JAVSAMPLIB.LIB/DSPJVA.PGM");

}
catch(IOException e)
{

System.err.println("Error on exec() method");
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e.printStackTrace();
}

} // end main() method
} // end class

>} 2:T> Java CL Lr

PGM
DSPJVAPGM CLSF(’/QIBM/ProdData/Java400/com/ibm/as400/system/Hello.class’) +

OUTPUT(*PRINT)
ENDPGM

PX30E",N{9C java.lang.Runtime.exec()#

>}:9C java.lang.Runtime.exec() 4wC CL |n

K>}T>gNS Java LrPKPXFoT(CL)|n#ZK>}P,Java `KP;v CL |n#C CL |

n9C0T> Java Lr1(DSPJVAPGM)|n4T>k Hello `D~`X*DLr#CL |nDdv;Z

QSYSPRT YQzD~P#

g{}Z9C JDK 1.1.8 r JDK 1.2, +M= Runtime.getRuntime().exec() /}PD?v|n<X

k(Z}EP,"R_P Qshell q=#Kb,*S Qshell PKP CL |n,h*+kTBV{.:

"system \"CL COMMAND\""

dP,CL COMMAND G*KPD CL |n#rK,wC|n MYCLCOM DLrP&CG:

Runtime.getRuntime()Exec("system \"MYCLCOM\"");

"b:19C JDK 1.3 r JDK 1.4 1,&!T1\M}E(g{(\″)#}g,19C JDK V1.3 r|_

f>1,T|n MYCLCOM DwCgB:

Runtime.getRuntime()Exec("system MYCLCOM");

PX|`E",N{ Java 2 Software Development Kit Standard Edition D Java 53tTPD os400.runtime.exec

53tT#

>} 1:CallCLCom class

19C JDK 1.1.8 r JDK 1.2 1,TB>}9CX*D Qshell (g{#g{}Z9C JDK V1.3 r|_

f>,!Tb)(g{#

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.io.*;

public class CallCLCom
{

public static void main(String[] args)
{

try
{

Process theProcess = Runtime.getRuntime().exec("system \"DSPJVAPGM
CLSF(’/com/ibm/as400/system/Hello.class’) OUTPUT(*PRINT)\"");

}
catch(IOException e)
{

System.err.println("Error on exec() method");
e.printStackTrace();

}
} // end main() method

} // end class
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xLd(E

1kZm;xLPKPDLr(E1,ITPm`!q#

dP;v!qG9CWSV4xPxLd(E#;vLrIw*~qwLr,l}WSV,SO4TM'zL

rDdk#M'zLr(}WSVkC~qw`,#Z("WSV,S.s,b=vLrcIT"MrSUE

"#

m;v!nG9CwD~ZLrdxP(E#*K,h9C System.in"System.out M System.err `#

Z}v!nG9C IBM Toolbox for Java(TM),|a)K}]SPM iSeries {"Ts#

9ITSd|oTPwC Java#PX|`E",N{>}:S C wC Java M>}:S RPG wC Java#

9CWSV4xPxLd(E

W S V w Z K P Z ; , x L P D L r . d x P ( E # b ) L r I T % @ t / , 2 I T ( } 9 C

java.lang.Runtime.exec() =(4S Java(TM) wLrt/#g{LrG9C} Java .bDoT`4D,rXk

7#"zNN0@zE";;j<zk1(ASCII)r)9~ * .xF;;k(EBCDIC)*;#PX|`j

8E",N{ Java V{`k#

PX9CWSVD>},N{>}:9CWSV4xPxLd(E#

>}:9CWSV4xPxLd(E: K>}9CWSV4Z Java(TM) Lrk C Lr.dxP(E#WH

&t/ C Lr,|ZWSVOxPl}#Z Java LrkCWSV`,S.s,C Lrc9CCWSV,S4

r|"M;vV{.#S C Lr"MDV{.Gzk3 819 PD0@zE";;j<zk1(ASCII)V{

.#

&Z Qshell Interpreter |nPrm; Java =(O9C|n java TalkToC xxxxx nnnn 4t/ Java Lr#r

_,Z iSeries |nPOdk JAVA TALKTOC PARM(xxxxx nnnn) 4t/ Java Lr#xxxxx GKP C Lry

ZD53Dr{r0rXx-i1(IP)X7#nnnn G C Lr9CDWSVDKZE#9&+KKZECw

T C LrDwCODZ;vN}#

>} 1:TalkToC M'z`

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.net.*;
import java.io.*;

class TalkToC
{

private String host = null;
private int port = -999;
private Socket socket = null;
private BufferedReader inStream = null;

public static void main(String[] args)
{

TalkToC caller = new TalkToC();
caller.host = args[0];
caller.port = new Integer(args[1]).intValue();
caller.setUp();
caller.converse();
caller.cleanUp();

} // end main() method
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public void setUp()
{

System.out.println("TalkToC.setUp() invoked");

try
{

socket = new Socket(host, port);
inStream = new BufferedReader(new InputStreamReader(

socket.getInputStream()));
}
catch(UnknownHostException e)
{

System.err.println("Cannot find host called: " + host);
e.printStackTrace();
System.exit(-1);

}
catch(IOException e)

{
System.err.println("Could not establish connection for " + host);
e.printStackTrace();
System.exit(-1);

}
} // end setUp() method

public void converse()
{

System.out.println("TalkToC.converse() invoked");

if (socket != null && inStream != null)
{
try

{
System.out.println(inStream.readLine());

}
catch(IOException e)
{

System.err.println("Conversation error with host " + host);
e.printStackTrace();
}

} // end if

} // end converse() method

public void cleanUp()
{

try
{

if(inStream != null)
{

inStream.close();
}
if(socket != null)
{

socket.close();
}

} // end try
catch(IOException e)

{
System.err.println("Error in cleanup");
e.printStackTrace();
System.exit(-1);
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}
} // end cleanUp() method

} // end TalkToC class

(}TKZE+M;vN}4t/ SockServ.C#}g,CALL SockServ ’2001’#

>} 2:SockServ.C ~qwLr

"b:kDAzk>};#$ywTKbX*D(IE"#

#include <stdlib.h>
#include <stdio.h>
#include <errno.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netinet/tcp.h>
#include <unistd.h>
#include <sys/time.h>

void main(int argc, char* argv[])
{

int portNum = atoi(argv[1]);
int server;
int client;
int address_len;
int sendrc;
int bndrc;
char* greeting;
struct sockaddr_in local_Address;
address_len = sizeof(local_Address);

memset(&local_Address,0x00,sizeof(local_Address));
local_Address.sin_family = AF_INET;
local_Address.sin_port = htons(portNum);
local_Address.sin_addr.s_addr = htonl(INADDR_ANY);

#pragma convert (819)
greeting = "This is a message from the C socket server.";
#pragma convert (0)

/* allocate socket */
if((server = socket(AF_INET, SOCK_STREAM, 0))<0)
{

printf("failure on socket allocation\n");
perror(NULL);
exit(-1);

}

/* do bind */
if((bndrc=bind(server,(struct sockaddr*)&local_Address, address_len))<0)
{

printf("Bind failed\n");
perror(NULL);
exit(-1);

}

/* invoke listen */
listen(server, 1);

/* wait for client request */
if((client = accept(server,(struct sockaddr*)NULL, 0))<0)
{

printf("accept failed\n");
perror(NULL);
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exit(-1);
}

/* send greeting to client */
if((sendrc = send(client, greeting, strlen(greeting),0))<0)
{

printf("Send failed\n");
perror(NULL);
exit(-1);

}

close(client);
close(server);

}

PX|`E",kN{9CWSV4xPxLd(E#

9CdkMdvw4xPxLd(E

dkMdvwZKPZ;,xL.PDLrdxP(E#java.lang.Runtime.exec() =(KPLr#8LrIq!

8rSxLdkMdvwDdz,"RITA4G)w#g{SLr;G9C Java(TM) oT`4D,rXk7

#xPNN0@zE";;j<zk1(ASCII)r)9~ * .xF;;k(EBCDIC)*;#PX|`j8

E",N{ Java V{`k#

PX9CdkMdvwD>},N{>}:9CdkMdvw4xPxLd(E#

>}:9CdkMdvw4xPxLd(E: K>}T>gNS Java(TM) PwC C Lr"9CdkMdv

w4xPxLd(E#ZK>}P,C Lr+;vV{.4Adj<dvw,Java LrA!KV{."T>|#

K>}Y(Q4(K;v{* JAVSAMPLIB Db,"RQZCbP4(K CSAMP1 Lr#

"b:JAVSAMPLIB ";Gw* IBM Developer Kit mILr(LP)(LrE 5769-JV1)20}LD;?V

4(D#zXkT=X4(|#

>} 1:CallPgm `

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.io.*;

public class CallPgm
{

public static void main(String args[])
{

Process theProcess = null;
BufferedReader inStream = null;

System.out.println("CallPgm.main() invoked");

// call the CSAMP1 program
try
{

theProcess = Runtime.getRuntime().exec(
"/QSYS.LIB/JAVSAMPLIB.LIB/CSAMP1.PGM");

}
catch(IOException e)

{
System.err.println("Error on exec() method");

e.printStackTrace();
}

// read from the called program’s standard output stream
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try
{

inStream = new BufferedReader(new InputStreamReader
(theProcess.getInputStream()));

System.out.println(inStream.readLine());
}

catch(IOException e)
{

System.err.println("Error on inStream.readLine()");
e.printStackTrace();

}

} // end method

} // end class

>} 2:CSAMP1 C Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

#include <stdio.h>
#include <stdlib.h>

void main(int argc, char* args[])
{

/* Convert the string to ASCII at compile time */
#pragma convert(819)

printf("Program JAVSAMPLIB/CSAMP1 was invoked\n");
#pragma convert(0)

/* Stdout may be buffered, so flush the buffer */

fflush(stdout);

}

PX|`E",N{9CdkMdvw4xPxLd(E#

>}:S C PwC Java
TBG;v9C system() /}4wC Java Hello LrD C Lr>}#

>}:S C PwC Java

"b:kDAzk>};#$ywTKbX*D(IE"#

#include <stdlib.h>

int main(void)
{

int result;

/* The system function passes the given string to the CL command processor
for processing. */

result = system("JAVA CLASS(’com.ibm.as400.system.Hello’)");
}

>}:S RPG PwC Java
bG;v9C QCMDEXC API 4wC Java(TM) Hello LrD RPG Lr>}#

>} 1:S RPG PwC Java

"b:kDAzk>};#$ywTKbX*D(IE"#
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D* DEFINE THE PARAMETERS FOR THE QCMDEXC API
D*
DCMDSTRING S 25 INZ(’JAVA CLASS(’’com.ibm.as400.system.Hello’’)’)
DCMDLENGTH S 15P 5 INZ(25)
D* NOW THE CALL TO QCMDEXC WITH THE ’JAVA’ CL COMMAND
C CALL ’QCMDEXC’
C PARM CMDSTRING
C PARM CMDLENGTH
C* This next line displays ’DID IT’ after you exit the
C* Java Shell via F3 or F12.
C ’DID IT’ DSPLY
C* Set On LR to exit the RPG program
C SETON LR
C

Java =(

Java(TM) =(GCZ*"M\m Java applet M&CLrD73#|I}vw*i~iI:Java oT"Java

|M Java ibz#Java oTM|`FZ C++ 0d`b#Java ||,`,`ISNN`{D Java 5VPC

=#&CLr`LSZ(API)ZNN'V Java D53O<&`,#

Java Z`kMKP===fk+3oT(g C++);,#Z+3`L73P,z`4Lr4zk"+d`kI

kTX(2~MYw53D?jzk#K?jzkkd|?jzk#is(,T4(KPLr#zkGX(Z

X(;iFcz2~D,g{;ST|D,r;\Zd|53OKP#B<5wK+3oT?p73#

*_'X9C Java =(,ki4BPwn:

Java applet M&CLr

zIT`4 Java applet "+d|(Z HTML 3fP,bk|(<qD==\`q#19CtC Java D

/@w4i4|, applet D HTML 3f1,c+ applet Dzk+MA53"I/@wD Java ibz

KP#9IT`4;*s9C Web /@wD Java &CLr#

Java ibz

IT+ Java ibz6kZ Web /@wP,2IT6kZng IBM(R) Operating System/400
(R)(OS/400(R)).`DYw53P#Java ibzI Java bMwM Java KP173iI#bMw4Pb

M`D~"ZX(2~=(OKP Java 8nDb;Nq#Java ibzJm;NT`4M`k Java zk,

"ZNN=(OKP#

Java JAR `D~

Java 73kd|`L73D;,.&ZZ Java `kw;zIX(Z2~D8n/Dzwk#xG,Java

`kw+ Java 4zk*;I Java ibz8n,"f"Z Java `D~P#I9C JAR D~4f"`D

~#`D~;frX(2~=(,xGfr Java ibze5a9#

Java _L

Java G`_L`LoT;rK,1ITZ Java ibzPKP`v_L#Java _L* Java Lra)K,

14P`vNqD=(#

Java Development Kit
Java Development Kit(JDK)GI Sun Microsystems "<D) Java *"_9CDm~#||( Java b

Mw"Java `M Java *"$_#kiRBPXZ JDK DE":

v Java |

v Java $_
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Java applet M&CLr

applet GhFI*|(Z HTML Web D5PD Java(TM) Lr#HTML D5|,jG,jG8(K Java applet

D{FT0|D03;J4(;w1(URL)#URL G applet VZkZrXxOD$t;C#1T>|, Java

applet jGD HTML D51,tC Java D Web /@w+SrXxBX Java VZk"9C Java ibz4

&m Web D5ZDzk#b) Java applet 9 Web 3f\;|,/-<Nr;%=Z]#

PX|`E",N{`4 Applet ,bG Sun Microsystems D Java applet LL#KLL|, applet D

Ev"PX`4 applet D8<T0;)#{D applet Jb#

&CLrG@"DLr,|G;*s9C/@w#Java &CLrDKP==G:S|nPt/ Java bMw,

"8(|,-`kD&CLrDD~#&CLr(#$tZ?p|GD53O#&CLrCJ53ODJ4,

"R\ Java 2+T#M^F#

Java ibz

Java(TM) ibzG;VKP173,IT+|mS= Web /@wrNNYw53(}g,IBM Operating

System/400(OS/400))P#Java ibzKP Java `kwyzID8n#|IVZkbMwMKP1iI,^

[ Java `D~nuGZ24=(O*"D,<Jm|GZNN=(OKP#

`0kLrM2+T\mwG Java KP1D;?V,|Gtk4Tm;=(Dzk#|G2IT^F0kD?

v`y\;CJD53J4#

"b:Java &CLr;\^F;;P applet E\^F#&CLrITTIXCJ53J4M9C>z=(#s

`} IBM Developer Kit for Java Lr<G&CLr#

IT9C04( Java Lr1(CRTJVAPGM)|n47#zkzc Java KP1*i$VZkx5)D2+T

hs#b|(?F`M^F"li}]*;"7#;a"zN};OgrBgT0liCJ%}#;x,^h

T=Xi$VZk#g{;$H9C CRTJVAPGM |n,rZWN9C3v`1xPli#Zi$VZk.

s,bMwMTVZkxPbk,"KP4PZ{DYwyhDzw8n#

"b:v18(K OPTIMIZE(*INTERPRET) r INTERPRET(*YES) 1,E\9C Java bMw#

}K0kMKPVZk.b,Java ibz9|(;vCZ\mZfD,xU/w#,xU/kVZkD0kM

bMG,1KPD#

Java KP173

?1Z iSeries |nPOdk0KP Java1(RUNJVA)|nr JAVA |n1,Java KP173ct/#r

* Java 73G`_LD,yTPX*Z;v'V_LDw5(gz&m"4(BCI)w5)PKP Java ib

z#Java ibzt/.s,cITt/d|_L,,xU/wZb)_LPKP#dMD Java 73`FZ:
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(}9C Qshell PD java |n4S Qshell Interpreter t/ Java KP1732GPI\D#ZK73P,

Qshell Interpreter Zk;%=w5`X*D BCI w5PKP#Java KP173ZKP Qshell Interpreter Dw

5Pt/#

1S;%=w5t/ Java KP1731,+T>0Java Shell A;1#KA;a)K;vdkP,)dk}]

= System.in wP,T0T>4k= System.out wM System.err wD}]#

Java bMw

Java bMwG Java ibzD;?V,|*X(2~=(bM Java `D~#Java bMwT?vVZkxPK

P,"TCVZkKP;5Pzw8n#

Java JAR M`D~

0Java(TM) 9uD51(JAR)D~G;V+m`vD~iOI;vD~DD~q=#I9C JAR 4w*;

ci5$_,"R9IC4V"yP`MD Java Lr(|( applet)#Java applet (}%v0,D>+M-i1

(HTTP)BqBX=/@wP,x;G(}*?v applet r*B,SD==xPBX#bVBX=(a_K

applet Z Web 3fO0k"*<$wDYH#

JAR G(;Dg=(9uD5q=#JAR 2G(;\;&mt5D~"<qD~M`D~Dq=#JAR GC

Java `4D*Ej<RIj+)9Dq=#

JAR q=9'V9u,Sxu!KD~s!MuLKBX1d#xR,applet w_IT JAR D~PDvpn

xP}V){TO$d44#
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*|B JAR D~PD`,N{ Java jar $_#

Java `D~G Java `kw`k4D~1zIDwD~#`D~|,hv`D?vVNM=(Dm#CD~9

|,C4m> Java TsD?v=("2,}]MhvDVZk#

Java _L

_LGZLrPKPD%v@"w#Java(TM) G`_L`LoT,yT,;1dITP`v_LZ Java ibz

PKP#Java _L* Java Lra)K,14P`vNqD=(#_LS>JO2GLrPDXFw#

_LG;V1VD`La9,|CZ'V"PLrMDx&CLrDT\MIluT#s`}`LoT<(}

9CSX~`Lb4'V_L#Java TZ?&CLrSZ(API)N='V_L#

"b:_L9Ca)KTv?;%TD'V,bb6Er*|`NqG"PKPD,yT|LH}1d|L#

+G,Lr;;(vvGr*5P_LMav?d;%T#

_LGby;VzF:H}$1dKPD;%wC,,1VJmLr&md|$w#_LP\&(},;zk

w'V`v$ww#|GP1;Fwa?6xL#Java oT|(T_LD1S'V#+G,|hFI;'Vx

PPOr`NH}Dl=GVidkMdv#

_LJm*"ZzwxP`v&mwD73P\;mV<CD"PLr#g{9l}7D0,|G9Ia)&

m`vBqMC'D#M#

zZm`ivB<ITZ Java LrP9C_L#3)LrXk\;ZNk`vn/D,1,T\;TC'D=

Sdkwvl&#}g,Web /@w&\;Z%EytD,1TC'dkwvl&#

_L9IT9Cl==(#1wCZ~v=(1,Z~v=(;XH}Z;v=(jI4ILx4P|T:D

n/#

2Pm`;9C_LDmI#g{Lr9CLPD3r_-,r;v_LITjI{vrP#ZbVivB,

9C`v_L+zI;v4SDLr,b;P24C&#4(Mt/_L*v`1`D$w#g{;vYwv

f0Y?od,rZ%v_LP&m|YHOl#49CYwSEnO2Gl=D,iv2gK#1`v_L

2mTs1,b)TsXk,=E\-w_LCJ",$;BT#,=/+vSLrD4SH,QT*qCn

QT\xxPw{,,12G`LmsDy4#

PX_LD|`E",N{*"`_L&CLr#

Sun Microsystems D Java Development Kit
Java(TM) Development Kit(JDK)GI Sun Microsystems "<D) Java *"_9CDm~#||( Java b

Mw"Java `M Java *"$_:`kw"wTw"4c`Lr"appletviewer"fyD~zIwMD5zIw#

JDK 9z\;`4;N*"cITZNN Java ibzODNN;CKPD&CLr#Z;v53O9C JDK

*"D Java &CLrITZm;v53O9C,x^h|DrXB`kzk#Java `D~ITF2ANNj

< Java ibz#

*KbPX10 JDK D|`E",klizD iSeries ~qwOD IBM Developer Kit for Java f>#

ITdkBP|n.;4li iSeries ~qwOD1! IBM Developer Kit for Java D Java ibzf>:

v java -version(Z Qshell |na>O)#

v RUNJVA CLASS(*VERSION)(Z CL |nPO)#
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;s,Z The Source for Java Technology java.sun.com &iR Sun Microsystems D,;f>D JDK

Tq!X(D5#IBM Developer Kit for Java Gk Sun Microsystems D Java <u`f]D5V,yTz&

l$|GD JDK D5#

PX|`E",N{BPwb:

v 'V`v Java Development Kit(JDK)a)KPX9C;, Java ibzDE"#

v >z=(M Java >zSZ(eK>z=(DEn0dC>#Kwb9r*5wK0Java >zSZ1#

Java |

Java |GT Java PD`X`MSZxPViD;V=(#Java |`FZd|oTPD`b#

Java |a) Java API,|ITw* Sun Microsystems D Java Development Kit(JDK)D;?VqC#

| Z]

java.applet applet `

java.awt <N"0ZM<NC'gf(GUI)`

java.awt.datatransfer }]+M`

java.awt.event B~&m`MSZ

java.awt.image <s&m`

java.awt.peer 5V=(^XTD GUI SZ

java.beans JavaBean i~#M API

java.io dkMdv`

java.lang KDoT`

java.lang.reflect 4d API `

java.math Nb+Hcu

java.net *x`

java.rmi 06L=(wC1`

java.rmi.dgc k RMI `XD`

java.rmi.registry k RMI `XD`

java.rmi.server k RMI `XD`

java.security 2+T`

java.security.acl k2+T`XD`

java.security.interfaces k2+T`XD`

java.sql }]b`D JDBC SQL API

java.text zJ/`

java.util }]`M

java.util.zip 9uMb9u`

PX Sun Microsystems D Java API D|`E",N{ Sun Microsystems D API C'8O#

Java $_

PX Sun Microsystems D Java Development Kit ya)D$_Dj{Pm,N{ Sun Microsystems D$_

N<#PX IBM Developer Kit for Java 'VD?v$_D|`E",N{ IBM Developer Kit for Java 'V

D Java $_#
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_6wb

TBG IBM Developer Kit for Java(TM) D_6wb:

`"|M?<

?v Java `<G3v|D;?V#|{kC`yZD?<a9`X#

/ID~53PDD~

/ID~53TVcD~a94f"k Java `XD`D~"4D~"ZIP D~M JAR D~#

D~(^

*KPrwT Java Lr,`D~"ZIP D~r JAR D~h*A(^#kiRPXtI CL |nyhD

D~(^D|`E"#

z&mw5

Java LrIT(}9C0a;w51(SBMJOB)|n4Zz&mw5PKP#kiR|`XZ SBMJOB

|nT0gNi$z&mw5Gq\;KP`vw5DE"#

Java `"|M?<

?v Java(TM) `<G3v|D;?V#Java 4D~PDZ;uod8>bGDv`,T0ZDv|P#g{4

D~;|, package od,rC`G4|{1!|D;?V#

|{kC`$tyZD?<a9`X#/ID~53'Vks`} PC M UNIX 53ODVcD~a9``F

DVcD~a9PD Java `#Xk+ Java `f"ZbyD?<P:K?<_PkC`D|{`%dD`T?

<76#}g,<GTB Java `:

package classes.geometry;
import java.awt.Dimension;

public class Shape {

Dimension metrics;

// The implementation for the Shape class would be coded here ...

}

TOzkPD package od8> Shape `G classes.geometry |D;?V#*KC Java KP1RC= Shape

`,k+ Shape `f"Z`T?<a9 classes/geometry P#

"b:|{kf"`D`T?<{`T&#Java ibz`0kLr(}+`T76{7S=`76P8(D?

v?<4iR`#Java ibz`0kLr2IT(}Qw`76P8(D ZIP D~r JAR D~4iR`#

}g,g{ Shape `f"Z0y1(/)D~53PD /Product/classes/geometry ?<P,r+h*Z`76P

8( /Product#
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"b:?<a9PITfZ Shape `D`vf>#*9C Shape `D0bTf1f>,k+ /Beta/myclasses

EZ CLASSPATH PNNd||, Shape `D?<r ZIP D~.0#

Z`k Java 4zk1,Java `kw9C Java `76"|{M?<a94iR|M`#

/ID~53PDD~

/ID~53TVcD~a94f"k Java `XD`D~"4D~"ZIP D~M JAR D~#2IT+4D~

f"Z/ID~53P#IT+D~f"Zb)/ID~53P:

v 0y1(/)D~53

v *E=53D~53(QOpenSys)

v C'(eD~53

v bD~53(QSYS.LIB)

v OS/2 Warp Server for iSeries D~53(QLANSrv)

v bLD~53(QOPT)

"b:IZd|/ID~53;_P_L2+T,yT;'V|G#

/ID~53PD Java D~(^

*KPrwT Java(TM) Lr,`D~"JAR D~r ZIP D~h*_PA(^(*R)#NN?<<h*AM4

P(^(*RX)#

*9C04( Java Lr1(CRTJVAPGM)|n4E/Lr,`D~"JAR D~r ZIP D~Xk_PA(^

(*R),?<Xk_P4P(^(*X)#g{Z`D~{P9C#=,r?<Xk_PAM4P(^

(*RX)#

*9C0>} Java Lr1(DLTJVAPGM)|n4>} Java Lr,XkT`D~_PAM4(^(*RW),

?<Xk_P4P(^(*X)#g{Z`D~{P9C#=,r?<Xk_PAM4P(^(*RX)#
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*9C0T> Java Lr1(DSPJVAPGM)|n4T> Java Lr,zXkT`D~_PA(^(*R),?<

Xk_P4P(^(*X)#

"b:;_P4P(^(*X)DD~M?<TZ_P QSECOFR (^DC'xTFu\G_P4P(^(*X)#

49=v;,DC'4p4T`,DD~_P,yDCJ(,Z3)ivB,{G2I\aC=;,Da{#

19C Qshell Interpreter r java.Runtime.exec() KPbGLrE>1,*@b;c\X*#

}g,;vC'`4K;v9C java.Runtime.exec() 4wCbGLrE>D Java Lr,;s9C_P QSECOFR

(^DC'j6bTCLr#g{CbGLrE>DD~==_PAM4(^(*RW),r/ID~53J

m_P QSECOFR (^DC'j6KP|#;x,3v;_P QSECOFR (^DC'I\a"TKP,;v

Java Lr,rx/ID~53+"v java.Runtime.exec() zk:IZ *X *',yTbGLrE>;\KP#

ZbVivB,java.Runtime.exec() +WvdkMdvl##

9IT+(^8(x Java LrZ/ID~53P4(DBD~#(}TD~9C os400.file.create.auth 5

3tTMT?<9C os400.dir.create.auth,I9CA"4M4P(^DNbiO#

PX|`E",N{LrM CL |n API r/ID~53#

Zz&mw5PKP Java
I9C0a;w51(SBMJOB)|n4Zz&mw5PKP Java(TM) Lr#ZK==B,0Java Qshell |n

dk1A;;ICZ&m System.in"System.out M System.err w#

IT+b)wX(r=d|D~#1!&mG+ System.out M System.err w"M=YQzD~#<B System.in

Aks"zdkMdvl#Dz&mw55PCYQzD~#ITZ Java LrPX(r System.in"System.out

M System.err#2IT9C os400.stdin"os400.stdout M os400.stderr 53tT4X(r System.in"System.out

M System.err#

"b:SBMJOB +010$w?<1(CWD)hC*C'E*D~P8(D HOME ?<#

>}:Zz&mw5PKP Java

SBMJOB CMD(JAVA Hello OPTION(*VERBOSE)) CPYENVVAR(*YES)

KP0;>}PD JAVA |n+zzZ~vw5#rK,KPz&mw5DS53Xk\;KP`vw5#

IT(}q-b)=h4i$z&mw5Gq\;KP`vw5:

1. Z CL |nPO,dk DSPSBSD(MYSBSD),dP MYSBSD Gz&mw5DS53hv#

2. !q!n 6,40w5SPn1#

3. i4w5SPD0nsn/1VN#

g{0nsn/1VN!ZrHZ 1,"R;G *NOMAX,rZ CL |nPOdkTB|n:

CHGJOBQE SBSD(MYSBSD) JOBQ(MYJOBQ) MAXACT(*NOMAX)

dP:

v MYSBSD GS53hv,x

v MYJOBQ Gw5SP#
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Z;x<NC'gfDwzOKP Java &CLr

g{*Z;x<NC'gf(GUI)Dwz(g iSeries ~qw)OKP Java(TM) &CLr,rIT9C Remote

Abstract Window Toolkit(AWT)"Class Broker for Java(CBJ)r Native Abstract Windowing

Toolkit(NAWT)#

z+ Remote AWT k~qw&CLrD20M\mgfdO9C#b)gf(#xPnY?D4S<NM_

H;%=DZ]#Remote AWT +Z iSeries ~qwk$w>.dV< AWT &m#rK,<NS?M_H;

%=YwDl&YH;sZxPT>X==,SD<NUKD=(OD AWT 5VGyl#*9C Remote

AWT,N{hC Remote AWT#

IT9C CBJ TqC_T\ GUI ~q#IZ;(i+ Remote AWT CZ4S<Nr_H;%=Yw,yT

IT9C CBJ,|G(E*b)73hFD#*9C CBJ,N{hC CBJ#

Z9C X Window System D iSeries ~qwO,ITj+X9C NAWT 4xP Java <NFc#X Window
System G;v<N53,|a)KCZT><NDM'z/~qwy>?~#X Window <N~qw_P_

HDIF2T,SxJm'VwVoTMYw53#NAWT * Java &CLrM servlet a)K9C Java

Development Kit(JDK)D AWT <N&\D\&#

IBM Developer Kit for Java Remote Abstract Window Toolkit
Remote Abstract Window Toolkit G Abstract Window Toolkit(AWT)D;v5V#|Jm Java (TM) &CL

rZ;x<NC'gf(GUI)DwzOKP,x^hwNN|D#iSeries ~qw;'VT>X==,SD<

NUK;rK,*Jm<N Java &CLrZ iSeries ~qwOKP,Remote AWT GXhD#

z+ Remote AWT k~qw&CLrD20M\mgfdO9C#b)gf(#xPnY?D4S<NM_

H;%=DZ]#Remote AWT +Z iSeries ~qwk$w>.dV< AWT &m#rK,<NS?M_H;

%=YwDl&YHI\;sZxPT>X==,SD<NUKD=(OD AWT 5VGyl#

r*;(i+ IBM Developer Kit for Java Remote AWT CZ4S<Nr_H;%=Yw,yTzIT9C

Class Broker for Java,|G(E*b)73hFD#

PXgNhC Remote AWT DE",N{Z6LA;OhC Remote Abstract Window Toolkit for Java#

Z6LA;OhC Remote Abstract Window Toolkit for Java
hz Remote Abstract Window Toolkit(AWT),zITKP Java(TM) AWT <NLr(;XTLr4wNN

|D)MT6L==T><N#*9C Remote AWT,XkZ iSeries ~qwM6LA;OhC0+dXF-

i/xJ-i1(TCP/IP)"20 Sun Microsystems D Java Development Kit(JDK)1.1.8 r Java 2

SDK(J2SDK)Standard Edition#

zIT9CNN'V<ND2~(|(0IBM xg$w>1)4w* Remote AWT D6LA;,u~GC2

~{OBPhs:

v KP Windows 95(R)"Windows NT 4.0"IBM Operating System/2(R)(OS/2(R))"Sun Solaris r AIX(R) D

'V<ND2~

v IT(} TCP/IP 4CJ iSeries ~qwDQdC2~

v Java Development Kit 1.1.8 r J2SDK

*hC Remote AWT,kjIBPNq:

1. (}+ Remote AWT `D~4F=6LA;,r+763dA6LA;ODxg}/w,496LA;I

CJ Remote AWT `D~#
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2. + RAWTGui.zip r RAWTGui.jar mSA6LA;D CLASSPATH#TZ JDK 1.1.8,(}hC CLASSPATH

73d?r(}9C java |nD -classpath N},+ RAWTGui.zip D~mSA6LA;D

CLASSPATH#TZ J2SDK,19C java |nD -jar N}1,+Q RAWTGui.jar D~T/mSA

CLASSPATH#

3. Z6LA;Ot/ Remote AWT#

PX9C Remote AWT Dj8E"Ma>,ki4BPwb:

v 9C Remote Abstract Window Toolkit 4KP Java Lra)KPXgN9C`v JDK M Netscape 4T

iSeries ~qwKP Java LrD8>E"#

v 9C Remote Abstract Window Toolkit 4xPr!5wKgNxPr!,Kr!kj< Java AWT r!`

,#|9T>KgNr!A iSeries ~qw#

v Remote Abstract Window Toolkit tTT>KgN9C os400.class.path.rawt tT4KP Remote AWT &C

Lr#

v Remote Abstract Window Toolkit SecurityManager ^Fa)KPXZ Remote Abstract Window Toolkit

SecurityManager XFB9C Remote AWT 4KP Java &CLr1JCD^FDE"#

PXhC TCP/IP D|`E",N{ TCP/IP Configuration and Reference, SC41-5420 ;iPD How do I set

up TCP/IP#

PXgNhC Remote AWT D>},N{>}:Z Windows 6LA;OhC Remote Abstract Window Toolkit

for Java#

PX AWT D|`E",N{ Sun Microsystems D Abstract Window Toolkit#

96LA;ICJ Remote Abstract Window Toolkit for Java `D~

*96LA;\CJ Remote Abstract Window Toolkit(AWT)`D~,TZ Java(TM) Development

Kit(JDK)1.1.x r Java 2 SDK(J2SDK)Standard Edition V1.2,&q-Bfb)=h#;x,X*DG*"

b,*KC Remote AWT \;}7$w,Z'V<ND6LA;O9CD RAWTGui.jar D~Df>Xkkw

zO9CD JDK r J2SDK f>`%d#

g{z9CDG JDK 1.1.8,rIT:

v + Remote AWT `D~4F=6LA;#

Remote AWT D~k IBM Developer Kit for Java ;p20Z=v ZIP D~P:

– /QIBM/ProdData/Java400/jdk118/RAWTApplHost.zip

– /QIBM/ProdData/Java400/jdk118/RAWTGui.zip

RAWTApplHost.zip D~|,CZ iSeries ~qwD Remote AWT `#RAWTGui.zip D~|,CZ6LA

;D Remote AWT `#

+ RAWTGui.zip S /QIBM/ProdData/Java400/jdk118 4F=6LA;#

v +76 /QIBM/ProdData/Java400/jdk118/RAWTGui.zip 3dA6LA;ODxg}/w#

g{z9CDG J2SDK V1.2 r|_f>,rIT:

v + Remote AWT `D~4F=6LA;#

Remote AWT D~k IBM Developer Kit for Java ;p20Z=v JAR D~P:

– /QIBM/ProdData/Java400/jdk12/RAWTAHost.jar

– /QIBM/ProdData/Java400/jdk12/RAWTGui.jar
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g{z9CDG} 1.2 .bD J2SDK f>,r+Cf>Efz=>ZPDyP765}P#

RAWTAHost.jar D~|,CZ iSeries ~qwD Remote AWT `#RAWTGui.jar D~|,CZ6LA;D

Remote AWT `#

+ RAWTGui.jar S /QIBM/ProdData/Java400/jdk12 4F=6LA;ODxg}/w#

v +76 /QIBM/ProdData/Java400/jdk12/RAWTGui.jar 3d=6LA;ODxg}/w#

+ RAWTGui.zip r RAWTGui.jar mSA6LA;D CLASSPATH
hC CLASSPATH +96LA;OD Java(TM) ibz\;R= Remote Abstract Window Toolkit(AWT)`#

K=hvT JDK 1.1.x xTEGXhD#K=hT Java 2 SDK(J2SDK)xT;GXhD#*+ RAWTGui.zip

D~mSA6LA;D CLASSPATH,k4PBP=h.;:

v hC CLASSPATH 73d?#PX|`E",N{6LA;D Java Development Kit(JDK)E"#

+ RAWTGui.zip D~yZD76mSA CLASSPATH 73d?#

v 9C java |nD -classpath N}#

19C java |n4t/ Remote AWT 1,zIT9C -classpath N}48( CLASSPATH#CLASSPATH

|( RAWTGui.zip D~yZD76#

}g,Z Windows(R) P,CLASSPATH N}4p4I\sBfby:

-classpath c:\jdk1.1.7\lib\classes.zip;c:\rawt\RAWTGui.zip

J2SDK V1.2 M|_f>D JAR 'VhC CLASSPATH,rKz^hT=XhC CLASSPATH N}#*

Z6LA;OhC`76"t/ Remote AWT,kdkK|n:

java -jar <PATH>RAWTGui.jar

dP,<PATH> G RAWTGui.jar D~yZD+^(}/wM?<#}g,java -jar c:\rawt2\RAWTGui.jar#

Z6LA;Ot/ Remote Abstract Window Toolkit for Java
zh*Z6LA;Ot/;N~qwX$Lr,|+#Vn/4,,1=zax|*9#Z iSeries ~qwOK

vD Java(TM) Lr;aax~qwX$Lr#

"b:1t/~qwX$Lr1,06-1T0ra#Vn/4,#106-1T0rA;XU1,~qwX

$LrcaxK#1~qwX$Lr&Zn/4,1,zIT+06-1T0rA;n!/,"9CCA;4

ax~qwX$Lr#

*t/ JDK 1.1.x D Remote Abstract Window Toolkit(AWT)~qwX$Lr,kZ|nPOdkTB|n:

java -classpath <PATH>RAWTGui.zip;C:\jdk1.1.8\lib\classes.zip
com.ibm.rawt.server.RAWTPCServer

dP,<PATH> G RAWTGui.jar D~yZD+^(}/wM?<#}g,java -jar c:\rawt2\RAWTGui.jar#

** J2SDK V1.3 t/ Remote AWT ~qwX$Lr,kZ|nPOdkTB|n:

java -jar <PATH>RAWTGui.jar

dP,<PATH> G RAWTGui.jar D~yZD+^(}/wM?<#}g,java -jar c:\rawt2\RAWTGui.jar#

1 Java &CLr9C Remote AWT xP,S1,~qwX$Lr+!q 2000 .ODWvUPKZ#Java &

CLrZax.0+;19CKKZ#=SD Java &CLr+k 2000 .ODsxUPKZ`,#ICKZD

6'Io 9999#
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PXhC TCP/IP D|`E",N{ TCP/IP Configuration and Reference(SC41-5420);iPD How do I set

up TCP/IP#

9C Remote Abstract Window Toolkit 4KP Java Lr

*9C Remote Abstract Window Toolkit(AWT)4KP Java(TM),k4PBP=h:

1. Z6LA;Ot/ Remote AWT#

2. Z iSeries ~qwOt/ Java Lr#

a. Z|nPOdk0KP Java1(RUNJVA)|n#

"b:XkT Java Lr(e Java `76#

b. 4 F4 |(a>)#

c. Z`N}POdk Java Lr`{#

d. 4 F10 |(d{N})#

e. 4 Page Down |#

f. ZB;vtT{N}POdk RmtAwtServer#

g. ZB;vtT5N}POdk6LA;D0+dXF-i/xJ-i1(TCP/IP)X7(}g

1.1.11.11)#

h. ZtT{N}POdk os400.class.path.rawt#

i. ZtT5N}POdk 1#

j. *dk|`tT,dk +#

k. ZtT{N}POdk java.version#

l. ZtT5N}POdk 1.3#Kf>Xkk6LA;OKPD RAWTGui.jar X$Lrzk`%d#

|nP&_PTB#=,+?Z]<Z;PO:

java class (classname) prop((’RmtAwtServer’ ’1.1.11.11’)
(’os400.class.path.rawt’ ’1’)(’java.version’ ’1.3’))

m. 404P1|#

9IT9C Remote AWT 0 Netscape 4KP Java Lr#

9C Remote Abstract Window Toolkit 0 Netscape 4KP Java Lr: 19C Netscape 4KP Java(TM)

&CLr1,IT(}=V==.;KP|G#

;V=(G(}r*|, com.ibm.rawt.server.StartRAWT.class D HTML D~,4Z Netscape Java ibzP

t/ Remote Abstract Window Toolkit(AWT)~qw#}g,kN{BfD RAWT.html D~#ZC~qw

t/.s,4ITZ iSeries ~qwOt/ Java &CLr#

r_,z2IT(}r*|, com.ibm.rawt.server.StartRAWT400.class M IBM Toolbox for Java `D HTML

D~,4Z Netscape Java ibzPt/ Remote AWT ~qw#}g,kN{BfT>D RAWT400.html D

~#ZC~qwt/.s,zcIT"a= Java &CLryZD iSeries ~qw,"t/C&CLr#

Z Netscape Java ibzPD Remote AWT ~qwPKP

*Z Netscape Java ibzPKP Remote AWT ~qw,k4PBP=h:

1. kTzD RAWTGui.zip DX(20E",`-bv>} .html D~#KD~(RAWT.html)Z Netscape Java

ibzPt/ Remote AWT#

>}:Z Netscape Java ibzPt/ Remote AWT
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"b:kDAzk>};#$ywTKbX*D(IE"#

<HTML>
<BODY TEXT="#000000" LINK="#0000EE" VLINK="#551A8B" ALINK="#FF0000">
<CENTER>
<APPLET CODE="com.ibm.rawt.server.StartRAWT.class"
codebase="file://C|remote_awt\jdk1.1.7\lib\RAWTGui.zip"
WIDTH=600 HEIGHT=50>
</APPLET>
</CENTER>
</BODY>
</HTML>

2. 9C Netscape 4.05 r|_f>4/@ RAWT.html 3f#ZZhKyPksDX(.s,Netscape +t/

Remote AWT ~qw,"Zd Java ibzPKPC~qw#

3. Z iSeries ~qwO9C Remote AWT 4t/ Java &CLr#

4. ZKv&CLr.s,kZ4! Shift |D,1%w0XB0k14%4YNt/ Remote AWT ~qw#

Z Netscape Java ibzPKP Remote AWT ,""a= iSeries ~qw

*Z Netscape Java ibzPKP Remote AWT ~qw""a= iSeries ~qw,k4PBP=h:

1. kTzD jt400.zip M RAWTGui.zip DX(20E",`-bv>} .html D~#KD~(RAWT400.html)

t/ Remote AWT,"9C IBM Toolbox for Java 4"a= iSeries ~qw#

>}:t/ Remote AWT "9C Toolbox for Java 4"a= iSeries ~qw

"b:kDAzk>};#$ywTKbX*D(IE"#

<HTML>
<BODY TEXT="#000000" LINK="#0000EE" VLINK="#551A8B" ALINK="#FF0000">
<CENTER>
<APPLET ARCHIVE="file://C\jt400\lib\jt400.zip"
code="com.ibm.rawt.server.StartRAWT400.class"
codebase="file://C|remote_awt\jdk1.1.1\lib\RAWTGui.zip"
WIDTH=600 HEIGHT=50>
</APPLET>
</CENTER>
</BODY>
</HTML>

2. 9C Netscape 4.05 /@K RAWT400.html 3f#ZZhKyPksDX(.s,Netscape +t/ Remote

AWT applet,C applet T>;vfe,zIZdP4PBPNNYw!n:

v 9C IBM Toolbox for Java "a=xP Remote AWT D iSeries ~qw,TCJ iSeries ~qw#

v 9C Remote AWT tT4dk Java &CLr{MTd?#

v 40t/&CLr14%49C Remote AWT t/8(D Java &CLr#

9C Remote Abstract Window Toolkit xPr!

9C Remote Abstract Window Toolkit(AWT)xPr!kj< Java(TM) AWT r!`,#Remote AWT 6

LA;&mr!dv"+dv(rA6LA;Yw53y*DNNr!z#bITG1S,S=6LA;Dr

!z,2ITG6LA;Yw53y*Dxgr!z#

IT!qZ6LA;Or!,2IT!qr!A iSeries ~qw#1&CLr"vr!ks1,+T>BDr!

T0r#r!ksJmz!q06LA;1r!zr OS/400 r!z#g{!q OS/400 r!z,ravV;

v"aT0rA;#"as,+vV0r!T0r1A;#zIT8( OS/400 r!SP"r!D~T0D~

Mr!i3jb#9IT!q=Es!"=rM]}#

*9C6Lr!,Xk20 IBM Toolbox for Java(5763-JC1)"+TBZ]mS= iSeries ~qwOD`7

6:
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QIBM/ProdData/HTTP/Public/jt400/lib/jt400.zip

zIT(}mS`7673d?r9C`76N}4|B`76#

"b:g{r!= iSeries ~qw1vVTB{",rm>P420 IBM Toolbox for Java,r IBM Toolbox

for Java `;Z`76P#

4\0k`D~:com/ibm/as400/access/PrintObjectList.class
ZB~wHZd"zl#:java.lang.NoClassDefFoundError:com/ibm/as400/access/PrintObjectList

Remote Abstract Window Toolkit tT

1Z iSeries ~qwOKP Java(TM) Remote AWT &CLr1,os400.class.path.rawt tT5XkhC* 1#9

C Remote AWT 1,Pm`1!tTGXhD#b)1!tTT0 Remote AWT D}7f>M CLASSPATH

GZz9C os400.class.path.rawt tT1hCD#Remote AWT Df>Gy] JDK f>hCD,Cf>*4

G1!f>(g{48(f>D0),*4Gz9C java.version tTy8(Df>#

boG Remote AWT yXhD1!tT#

TZ JDK 1.1.x:

v awt.toolkit=com.ibm.rawt.CToolkit

TZ J2SDK:

v awt.toolkit=com.ibm.rawt2.ahost.java.awt.AHToolkit

v java.awt.graphicsenv=com.ibm.rawt2.ahost.java.awt.AHGraphicsEnvironment

v java.awt.printerjob=com.ibm.rawt2.ahost.java.awt.print.AHPrinterjob

6LA;D Remote AWT tT

g{~qwX$Lrr Java &CLrl#ax,""vK{",rkli6LA;OD Java f>#

&CLr * wz/C' * $w>PD JDK f>k Remote AWT f>;f]...

*lif>6p,kZ|nPOdk java -version#g{fZ JDK f>Jb,rITZ6LA;O9Cb

vBtT#KtT;JCZ iSeries ~qw#g{f>6p;G 1.1.x,rXk20}7D6p#g{|D6p

G 1.1.x,rIT(}9CKtT8> Java f>4KP Remote AWT ~qwr Java &CLr:

-DJdkVersion=1.1.x

Remote Abstract Window Toolkit SecurityManager ^F

Java(TM) SecurityManager ";#C#;x,g{20K SecurityManager,rBfP>Db)wCXkI&E\

9 RAWT $w#

v SecurityManager.checkAccess(..)

v SecurityManager.checkMemberAccess(..)

v SecurityManager.checkExit(..)

v SecurityManager.checkRead(String file)

v SecurityManager.checkConnect(...)

v SecurityManager.checkListen(...)

v SecurityManager.checkAccept(...)

v SecurityManager.checkPropertiesAccess(..)
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>}:Z Windows 6LA;OhC Remote Abstract Window Toolkit for Java(TM)

K>}T>Z Windows(R) 6LA;OhC Remote AWT D;V=(#y]zD2C,9Pm`d|5V=(#

ITZd|6LA;Yw53O9C`FD}L#(}6LA;Yw53a)D Windows .bat D~rd|`L

h),hCMt/}LGT/D#

*Z Windows 6LA;OhC Remote Abstract Window Toolkit(AWT) for Java(TM),k4PTBNq:

v 96LA;ICJ Remote AWT `D~#

+ Remote AWT `D~4F=6LA;#4PTBNq.;:

– + /QIBM/ProdData/Java400/jdk118/RAWTGui.zip 4F= c:\rawt\RAWTGui.zip.

– + /QIBM/ProdData/Java400/jdk1x/RAWTGui.jar(dP,x G Java 2 Software Development

Kit(J2SDK)Standard Edition f>(2"3 r 4))4F= c:\rawt2\RAWTGui.jar#

v (}Z|nPOdkK|n4Z6LA;Ot/ Remote AWT:

java -classpath c:\jdk1.1.8\lib\classes.zip;c:\rawt\RAWTGui.zip
java com.ibm.rawt.server.RAWTPCServer

r

java -jar c:\rawt2\RAWTGui.jar

PX|`E",N{Z6LA;OhC Remote Abstract Window Toolkit for Java#

Class Broker for Java
Class Broker for Java(TM)(CBJ)G;v(Cr\,CZ9C Java oT`4M'z/~qw&CLr#(#,

M'z/~qw&CLrIM'zTsM~qwTsiI#~qwMM'z:pb=VTs.dDyP(E#

bV(E(#I06L=(wC1(RMI)r(}WSV,SjI#RMI 9Cp4H;]W2;in,"R,

Zz\;CD&VX9CWSV.0,*'0`1`D*6#

CBJ WC"in"~XKWSV,SD4ST#}KY}8vC4u</&CLrD CBJ `wC.b,yz

mDM'z/~qw&CLrw*>X&CLrvV#CBJ &mM'zk~qw.dDyP(EMJ40k#

LrD3)TsZM'zOKPxm;)Z~qwOKPDb;B58uG8wD#CBJ 9C CBJ KP14

4(M'zM~qwzm#zmLr4(zmTs.s,M'zc(}Z~qwDzmOwC=(,4k6L

~qw(E#,y,~qwTs(}ZM'zDzmOwC=(4kM'z(E#rK,&CLrDM'z=

M~qw=Fu<GZwC>XTsD=(#

PX9C Class Broker for Java DE",N{hC Class Broker for Java#

Z6LA;OhC Class Broker for Java
hz Class Broker for Java(TM)(CBJ),zITZ iSeries ~qwOKPtC Class Broker for Java D Java

<NLr"T6L==T><N#

zITTP20 CBJ,2ITk53\m1*z20#g{I53\m120Cz7,ryPLr1IT2m

,; Java zk#

ITZ Windows(R) 95/98/NT"UNIX(R) r iSeries ~qwO20 CBJ#Zs`}73P,XkZM'zM~q

wO<20 CBJ#

"b:g{M'z}ZKP(}~qwOD Web ~qwCJDM'z applet,r^hZM'zO20 CBJ#

*Z iSeries ~qwO20 CBJ,N{Z iSeries ~qwO20 Class Broker for Java#
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*Z$w>O20 CBJ,N{Z Windows r UNIX O20 Class Broker for Java#

Z iSeries ~qwO20 Class Broker for Java
*Z iSeries ~qwO20 Class Broker for Java(TM)(CBJ),k4PBP=h:

1. 7#Q}720 IBM Developer Kit for Java#N{20 IBM Developer Kit for Java TbT20#

2. Z/ID~53P!q;v?<4f"{* cbj_1.1.jar D CBJ |#}g,/usr/local#

3. (}dk QSH |n4t/ Qshell Interpreter,"*AzZ/ID~53P!qD?<#}g,/usr/local#

Z20 IBM Developer Kit for Java 1,+Q cbj_1.1.jar |20Z QIBM/ProdData/Java400/ext P#

4. Z Qshell PdkK|n:

jar xvf "PATH"cbj_1.1.jar

0PATH1G cbj_1.1.jar |yZD?<76#}g,QIBM/ProdData/Java400/ext#

+Q CBJ D~i!={* /usr/local/JCBroker DS?<P#PX|`E",N{ cbj_.1.1.jar D|Z]#

5. (}dkK|n,Z iSeries ~qwO* jcb.jar 4( Java Lr:

CRTJVAPGM CLSF(’/usr/local/JCBroker/lib/jcb.jar’)

6. g{k9C CBJ `("GTwT==),rXk+ JCBroker\lib M JCBroker\lib\jcb.jar mS= Java

|nPD`76!nP#;(i+ JCBroker\lib M JCBroker\lib\jcb.jar mS= CLASSPATH 73d

?P,r*1zKP ARCHIVE jGPhCK applet_jcb.jar D applet 1,bI\ak`0k`e;#

7. g{*TwT==KP CBJ,rZ`76PC jcbd.jar 4f; jcb.jar,r_Z Java |nPO2G`7

65#2IT9CK|n:

CRTJVAPGM CLSF(’/usr/local/JCBroker/lib/jcbd.jar’)

8. PX CBJ API"KP]>Lr"`-tT"hFM`4 CBJ &CLrD|`E"T0d|wb,kN<

cpj_1.1.jar |PD JCBroker/index.html D~#

Z Windows r UNIX O20 Class Broker for Java
*Z Windows(R) O20 Class Broker for Java(TM)(CBJ),k4PBP=h:

1. 7#}720K JDK/JRE1.1 r JDK/JRE1.2#

2. !q;v?<4f"{* cbj_1.1.jar D CBJ |#}g,C:\#

3. *AC?<(C:\),"dkTB|n:

C:\ > jar xvf cbj_1.1.jar

CBJ D~c;i!M4F=C?<P#PX|`E",N{ cbj_.1.1.jar D|Z]#

4. g{*9C CBJ `("GTwT==),k+ C:\JCBroker\lib M C:\JCBroker\lib\jcb.jar mS= Java

|nPOD`76!nP#

"b:;(i+|mS=53 CLASSPATH 73d?P,r*1zKP ARCHIVE jGPhCK

applet_jcb.jar D applet 1,bI\ak`0k`e;#

5. *TwT==KP CBJ,kZ`76PC jcbd.jar 4f; jcb.jar #

*Z UNIX(R) O20 CBJ,q-Z Windows O201`,D=h,;PBP@5Z53D|D}b:

v C UNIX D~Vt{0/1f; Windows D~Vt{0\1#

v C UNIX `76Vt{0:1f; Windows `76Vt{0;1#

v C UNIX 5373d?0$XXX1f; Windows 5373d?0%XXX%1#

6. PX CBJ API"KP]>Lr"`-tT"hFM`4 CBJ &CLrD|`E"T0d|wb,kN<

cpj_1.1.jar |PD JCBroker/index.html D~#
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cbj_1.1.jar D|Z]

TBG Class Broker for Java(TM)(CBJ)|(cbj_1.1.jar)#Ven8>S?<Dw?<#GVen8>D~#

JCBroker
|
|____ demo
| |______ bin
| |______ binx
| |______ html
| |______ images
| |______ lib
| | |___ discovery
| | |___ distreetable
| | |___ ftp
| | |___ hellojcb
| | |___ jcbcalc
| | |___ jcbchat
| | |___ lhellojcb
| | |___ remotethread
| | |___ stylepad
| | |___ websmdemo
| |______ log
| |______ src
|____ doc
| |_______ api
| |_______ guide
| |_______ FAQ.html
| |_______ quickStart.html
|____ lib
| |________ com
| | |____ ibm
| | |______ jcb
| | |____ resources
| | |_______ JCB.properties
| |________ jcb.jar
| |________ jcbd.jar
| |________ applet_jcb.jar
| |________ applet_jcbd.jar
| |________ Editor.class
|____ src
| |________ com (for designated users only)
| | |_____ ibm
| | |_____ jcb
| | | |___ proxies
| | | |___ resources
| | | |___ u t i l
| | |_____ jcbimpl
| | |___ transport
| |________ version.log
|_______ index.html (open it)

JCBroker ?<BfDB;6?<IBP}]iI:

demo

K?<|,b)S?<:bin"binx"html"images"lib"log M src#b)?<|,}v]>&CLrD

Windows(R) .exe D~"UNIX(R) .exe"HTML 3f"GIF D~"`D~M4zk(TZ3)>}xT)#zI

T(}q-]>8>E"4KPb)]>>}#log ?<GwTw5G<D~D;C#

doc
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K?<|,b=vS?<:api M guide#CBJ API 8OMXZ CBJ DC'8Of"Zbo#API D5G9C

J2SDK D javadoc $_zID#*/@ API D5rC'8O,kZ`&D?<Pr* index.html D~#C

'8OGi\TcNDD5,x QuickStart 8OrGlYkED5#

K?<9|, FAQ.html D~M quickStart.html D~,dP,quickStart.html D~5wgN20M9C CBJ "

T>gNKP]>>}#

lib

K?<|,*""KPM?pBDyZ CBJ D&CLryhD CBJ `MJ4#`b0Z jcb.jar D~P,T

ZwT==,`b0Z jcbd.jar D~P#Applet D ARCHIVE jGP|(D`b0Z applet_jcb.jar D~P#

TZwT==,`b0Z applet_jcbd.jar D~P#{* JCB.properties D Java Class Broker(JCB)tTD~

;Z com/ibm/jcb/resources S?<P#1 CBJ KP1t/1,aA!|#zIT|DKD~T43zD2C

hC#20MhC?V5wKb)tT#;JCZ applet DG)tT|,Z applet_JCB.properties D~P,C

D~G applet_jcb.jar M applet_jcbd.jar D;?V#1T applet ==KP1,z2IT|DKD~T43zD

2ChC#*|DKD~,kKP$tZK?<PD Editor Java &CLr#

src

K?<|, CBJ 4zkM{* version.log DZ?f>w5G<D~#}K!qD|.b,K?<;Pd|Z

]#

index.html

bGzN<>D5d`?VDp<3#

Native Abstract Windowing Toolkit
Native Abstract Windowing Toolkit(NAWT)* Java(TM) &CLrM servlet a)K9C Java Development

Kit(JDK)D Abstract Windowing Toolkit(AWT)<N&\D\&#

ITZ;h*1SC';%wCD Java <N&CLrP9C NAWT("t*0naw-TEE1)#zI<q(g

JPEG r GIF `kD~)rdvwDzkcGbyD&CLrD;v>}#TZK"Pf,NAWT 'V JDK

V1.2 M V1.3#

TZG;%=&CLr,9I9C NAWT 4w* Remote Abstract Windowing Toolkit(RAWT)D8Cn#

Z RAWT P,<NFcI`,SD PC ~qw4P#RAWT ICZ|;cDyZ<ND&CLr`M,+h

*6L PC,"R(#ar* iSeries ~qwk PC GUI ~qw.dDxgH}1dxlI;(LHDT\*

z#

NAWT 9C X Window System w*Bc<N}f,j+Z iSeries ~qwO4P<NFc#X Window System

G;v<N53,|a)KCZT><NDM'z/~qwy>?~#

PXZ&CLrP20M9C NAWT D|`E",N{TBwb:

20 NAWT
DAgNZ iSeries ~qwO20 NAWT DE",|(XZ(iD X Window <N~qw"OS/400

PASE"h*Dm~^)(PTF)M iSeries Tools for Developers PRPQ HE"#

PX9C VNC Da>

iwgNS CL LrPt/ VNC T>~qwMgNax VNC T>~qw#
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PX NAWT 9CD VNC ~qwD|`E",kN< AT&T Research Virtual Network Computing Web

3f#

20 NAWT
NAWT @? X Window System 4w*|D<N}f#>"PfD(i X Window <N~qwG0ibxg

Fc1(VNC),|Z OS/400 D0IF2&CLrbv=8731(PASE).BKP#

PASE G;vk UNIX `FD73,|\;KPs`}* IBM D AIX Yw53`kD~xFI4PD~#

VNC G AT&T Research Labs Dz7,|a)Kib X Window ~qw;4,;h*1S,S'V<ND

T>h8D X ~qw#

*20MKP Native Abstract Windowing Toolkit(NAWT),k4PBPNq:

1. 20 OS/400 PASE

2. 20 NAWT PTF

3. 20 iSeries Tools for Developers PRPQ

4. 4( VNC \kD~

5. dC Java 53tT

6. t/ VNC ~qw

7. hC73d?

8. i$20}L

20 OS/400 PASE: ):"20 OS/400 D0IF2&CLrbv=8731(PASE),5722SS1,!n

33#PX|`E",N{ OS/400 PASE#

20 NAWT PTF: Z20NNm~^)(PTF).0,(}4PTB=h7#z_Pk*9CD JDK f>

`T&DmILr 5722JV1 !n:

1. Z|nPOdk0*AmILr1(GO LICPGM)|n#

2. !q!n 10(T>Q20DmILr)"i$GqQ20k*9CD JDK f>`T&DmILr 5722JV1

!n#

b)!nG:

JDK f> !n

JDK 1.2 57SSJV1 !n 3

JDK 1.3 57SSJV1 !n 5

&CnBD Java Vim~^)4qCNNBD NAWT ^)#PXm~^)D|`E",N{9Cm~^

)#

20 iSeries Tools for Developers PRPQ: 20 iSeries Tools for Developers PRPQ(5799PTL)#g{

z;P PRPQ,zXk):|#

PRPQ D|Bf>|(0ibxgFc1(VNC)D$`kDtC OS/400 PASE Df>#If>;|( VNC#

gN20 PRPQ !vZzy5PDf>:

v TZZ 2002 j 6 B 14 Ur.s):D PRPQ Df>,(}9C208>E"jIKNq,208>E

"IZ Application Factory - iSeries Tools for Development Web >cOqC#
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"b:*20 PRPQ PICD VNC 'V,vq- Application Factory Web >cOD208>E"#z^

hq-hC8>E"#

v TZZ 2002 j 6 B 14 U0):D PRPQ f>,N<20 iSeries Tools for Developers PRPQ DIf>

4jIKNq#

4( VNC \kD~: 1!ivB,VNC h*;v\kD~,KD~#$ VNC A;bb4-Z(DC'

CJ#gN4(S\\k!vZ}Z9CD PRPQ Df>:

v TZZ 2002 j 6 B 14 Ur.s):D PRPQ Df>,Z iSeries |na>{&9CTB|n:

MKDIR DIR(’/home/your_profile_name/.vnc’)
QAPTL/VNCPASSWD USEHOME(*NO) PWDFILE(’/home/your_profile_name/.vnc/passwd’)

v TZZ 2002 j 6 B 14 U0):D PRPQ Df>,Z iSeries |na>{&9CTB|n:

MKDIR DIR(’/home/your_profile_name/.vnc’)VNCSAVF/VNCPASSWD USEHOME(*NO)
PWDFILE(’/home/your_profile_name/.vnc/passwd’)

vt/ VNC ~qwDC'Eh*_P\kD~#

dC Java 53tT

hC Java 53tT#Z;P*Z{D JDK f>(1.2 r 1.3)dC Java,Z~PtC NAWT:

java.version=version
os400.class.path.rawt=2

dP version G 1.2 r 1.3,!vZz*9CD JDK DDvf>#

*q!XZgNhC Java 53tTDoz,N{* IBM Developer Kit for Java (F iSeries ~qw#

t/ VNC ~qw

*t/ VNC ~qw,k4PBP=h:

1. t/ PASE bGLr:

CALL QP2TERM

2. S PASE bGLrP,t/dCK NAWT D VNC ~qwf>:

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java

1~qwt/1,z+4=;u{",|`FZ0BD.X/@fG systemname:11#kG!bv@f{,B

;v=h*C=K{F#

"b:g{t/m;v VNC ~qw,rT>E(40ER_D`E)I\;,#?v"PKPD VNC ~

qw<h*(;DT>E#1z4ZT vncserver_java DwCO8(T>E1,vncserver_java Lr+iR

ICDT>#(}9CTB|nt/ vncserver_java Lr4ksX(DT>:

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java :n

dP,n G*9CDT>E#

hC73d?

ZNN+ Java k NAWT dOKPDa0P,Xkf_ Java ZDoiR X ~qwT0ZDoiR X (^

D~#(}hC73d?4* Java a)KE"#

Z*KP Java LrDa0P,+ DISPLAY 73d?hC*53{MT>E(4KP vncserver_java 1r!

D5)#

"+ XAUTHORITY 73d?hC* /home/your_profile_name/.Xauthority#
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}g,Z iSeries |na>{&,dkTB|n:

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:1’)
ADDENVVAR ENVVAR(XAUTHORITY) VALUE(’/home/your_profile_name/.Xauthority’)

"b:

v 1t/ VNC ~qw1,+4(r^D .Xauthority D~#X ~qwZ(T X ~qw,S?F2+T-i,

Th9d|C'D&CLr9X X ~qwks#

v v5Jt/ JVM DC'Eh*hCb)73d?#}g,Z servlet 73P,vt/ servlet }fDC'

Eh*hC|G#

i$20}L

9CTB|nKP NAWT bT Java &CLr4i$TO=hGqI&jI:

JAVA CLASS(NAWTtest) CLASSPATH(’/QIBM/ProdData/Java400/’)

bT&CLr+Z/ID~53P4({* /tmp/NAWTtest.jpg

20 iSeries Tools for Developers DIf>

Z 2002 j 6 B 14 U.0):D iSeries Tools for Developers PRPQ(5799PTL)Df>;|(ibxg

Fc(VNC)D$`k OS/400 tC PASE Df>#

9CTB8>E"47(zGq_Pv?M PRPQ T0Z_P PRPQ DIf>DivB20 VNC#

7(Gq_Pv?M PRPQ: g{z5P PRPQ 5799-PTL,+;\7(Gq_P|, VNC Dv?Mf>,

rliTBD~GqfZ:

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java

PRPQ Dv?Mf>|( vncserver_java D~,+If>;|(#g{Z iSeries ~qwO;P vncserver_java,

zIT):"20 PRPQ DnBf>r9CTB8>E"4jI VNC 20#

20 VNC: *Z iSeries Tools for Developers PRPQ DIf>O20 VNC,jITB=h#

1. (}KPBP|n,Z iSeries ~qwO4(#fD~:

crtlib vncsavf
crtsavf vncsavf/vncpasswd
crtsavf vncsavf/vnc
crtsavf vncsavf/fonts
crtsavf vncsavf/icewm

2. %wBPPmPD4S4S Application Factory - iSeries Tools for Development Web >c+#fD

~BX=zD$w>:

v vnc.savf

v vncpasswd.savf

v fonts.savf

v icewm.savf

3. (}Z$w>KPTB|n,9C FTP +#fD~S$w>+MA iSeries ~qw:

ftp youriseriesserver
bin
cd /qsys.lib/vncsavf.lib
put vnc.savf
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put vncpasswd.savf
put fonts.savf
put icewm.savf
quit

4. (}Z iSeries ~qwOKPBP|n,V4#fD~:

RSTOBJ OBJ(*ALL) SAVLIB(VNCSAVF) DEV(*SAVF) SAVF(VNCSAVF/VNCPASSWD)
RST DEV(’/Qsys.lib/vncsavf.lib/vnc.file’) OBJ((’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc*’))
RST DEV(’/Qsys.lib/vncsavf.lib/fonts.file’) OBJ((’/QOpenSys/QIBM/ProdData/DeveloperTools/fonts*’))
RST DEV(’/Qsys.lib/vncsavf.lib/icewm.file’) OBJ((’/QOpenSys/QIBM/ProdData/DeveloperTools/icewm*’))

5. (}4( VNC \kD~Lx20 NAWT#

PX9C VNC Da>

>3fV[k0ibxgFc1(VNC)D9C`XD=Sa>#

S CL Lrt/ VNC T>~qw

TB>}G;VhC DISPLAY 73d?MS CL LrT/t/ VNC D=(#Y(A;:n ;PZKP#"

Y(zQ(}KP VNCPASSWD |n4(K VNC yhD\kD~#

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:n’)
call qp2shell parm(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’:n’)

dP,n Gm>*t/DT>ED}5#

ax VNC T>~qw

*axQt/D VNC ~qw:

call qp2shell parm(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’-kill’ ’:n’)

dP,n Gm>*axDT>ED}5#
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Z 2 B Java 2+T

Z iSeries ~qwOKPDs`} Java(TM) LrG&CLr,x;G applet,yT00d12+T#MT|G

;p^FwC#S2+TD[c4,Java &CLry\D2+T^Fk iSeries ~qwODNNd|Lr`,#

*Z iSeries ~qwOKP Java Lr,zXkT/ID~53PD`D~_P(^#Lr;)t/,|MZC

C'(^XFBKP#

zIT9CXC(^4CJ_PKPLrDC'D(^MLr5P_(^DTs#XC(^Y1X+C'-H

^(CJDTsD(^ZhC'#N{4( Java Lr(CRTJVAPGM) |nE"TKbPX=vBDXC(

^N}(USRPRF M USEADPAUT)Dj8E"#

IBM Developer Kit for Java * Java &CLra)KBP2+T&\:

Java 2+T#M

Java ibzPDVZk0kLrMi$Lr9a)K9C Java 2+T#M4@b Java 2+TD=(#

Mq applet ;y,VZk0kLrMi$LrliVZkGqP',T0}]`MGq9C}7#|G9

liTDfwMZfDCJGq}7,T0Q;Gq4gvrBg#b)li7# Java ibzIT2+

XKP`,x;a#053Dj{T#

Java \ku)9

iSeries ~qwOD0Java \ku)91(JCE)5Vk Sun Microsystems D5V`f]#>D5{vK

iSeries 5VD@X=f#RGY(zl$k JCE `XD;cD5#

Java 2+WSV)9

Java 2+WSV)9(JSSE)G2+WSVc(SSL)-iD Java 5V#JSSE 9C SSL M0+dc2

+T1(TLS)-i9M'zM~qw\;yZ TCP/IP xP2+(E#KD5-GK JSSE D iSeries 5

VD8v@X=f#Y(zl$ JSSE D;cD5#

Java O$MZ(~q

0Java O$MZ(~q1(JAAS)G IBM Developer Kit for Java 'VDm;n2+T#10,Java 2

Software Development Kit(J2SDK)Standard Edition a)KyZzkp4;Ckzk){KDCJXF

(yZzk4DCJXF)#;x,|;|,?F5)yZzkKP_D=SCJXFD\&#JAAS a)

K;vr\,CZ+Kn'VmSA Java 2 2+T#M#

Java ;c2+T~q

0Java ;c2+T~q1(JGSS)G IBM Developer Kit for Java 'VDm;n2+T#JGSS a);

vZ&CLr.dxP2+{"+]D;cSZ#JGSS 'VwVyZ#\\?"+C\?rd|2+T

<uD2+TzF#

"b:TZ J2SDK V1.4,JAAS"JCE"JGSS M JSSE Gy> JDK D;?V,x;O*Gd)9#TZH0

D JDK f>,b)2+TnG)9#

Java 2+T#M

zITSNN53BX Java(TM) applet;rx Java ibzPfZ2+TzF,I#$zbbqb applet D%

w#1 Java ibz0kVZk1,Java KP153cT|G4Pi$#b+7#|GGP'DVZk,Rz

k;%4 Java ibzT Java applet ySDNN^F#Java applet Z|GIT4P24Yw"gNCJZf

T0gN9C Java ibz=f\=^F#^FD?DZZ@9 Java applet q!T53ODBcYw53r}

]DCJ(#r* Java applet ;\Z|T:D0dP0KP1,yTbG00d12+T#M#
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00d12+T#MG`0kLr"`D~i$LrM java.lang.SecurityManager `DiO#

PX2+TD|`E",N{ Sun Microsystems D2+TD5M9C SSL 4#$&CLrD2+#

Java \ku)9

0Java(TM) \ku)91(JCE)1.2 GT Java 2 Software Development Kit(J2SDK)Standard Edition Dj

<)9#iSeries ~qwOD JCE 5Vk Sun Microsystems D5V`f]#>D5{vK iSeries 5VD@X

=f#RGY(zl$k JCE )9`XD;cD5#*KcZz9CCE"T0RGD iSeries E",RGa

)KA Sun JCE D5 D4S#

Z iSeries ~qwO,S\6pI0Cryptographic Access Provider z71XF#bvz7P=vf>IC,4

5722-AC2 M 5722-AC3#5722-AC3 z7'VyPS\c(#5722-AC2 z7;Jm Triple-DES,"+TFc

(^F* 56 ;,+GTFc(^F* 1024 ;#

}KQa=DPX 5722-AC2 D^F.b,0IBM JCE a)Lr1'VBPc(:

v DES

v Triple-DES

v RC2

v RC4

v Blowfish

v RSA

v Diffie-Hellman

v DSA

v Mars

v MD2

v MD5

v SHA-1

v Seal

mb,|9a)Kfz}zIw#

g{*+ IBM JCE k Java 1.2 dO9C,k`- /QIBM/ProdData/Java400/jdk12/lib/security/java.security

D~# CD~h*|DD?VgB#

#
# To use the IBMJCE security provider, you need to:
# 1) Install an IBM Cryptographic Access Provider Product
# 2) uncomment the second provider entry that follows.
#
# List of providers and their preference orders:
#
security.provider.1=sun.security.provider.Sun
#security.provider.2=com.ibm.crypto.provider.IBMJCE

g{*+ IBM JCE k Java 1.3 dO9C,k`- /QIBM/ProdData/OS400/Java400/jdk/lib/security/java.security

D~# CD~h*|DD?VgB#
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#
# To use the IBMJCE security provider, you need to:
# 1) Install an IBM Cryptographic Access Provider Product
# 2) Uncomment the third provider entry that follows.
#
# List of providers and their preference orders:
#
security.provider.1=sun.security.provider.Sun
security.provider.2=com.sun.rsajca.Provider
#security.provider.3=com.ibm.crypto.provider.IBMJCE

Zb=VivB<;h*>};vV{#

Java 2+WSV)9

Java(TM) 2+WSV)9(JSSE)G2+WSVc(SSL)-iD Java 5V#JSSE 9C SSL M0+dc2

+T1(TLS)-i9M'zM~qw\;yZ TCP/IP xP2+(E#

JSSE a)TB&\:

v T}]xPS\

v O$6LC'j6

v O$6L53{

v 4PM'z/~qwO$

v 7#{"j{T

IZQ/I= Java 2 Software Development Kit Standard Edition(J2SDK)V1.4 P,JSSE a)D&\H SSL

%@a)D&\|`#PX|`E",N{BPwb:

9C SSL(JSSE V1.0.8)

SSL (}a);VO$~qwMM'zD=(4a)#\TM}]j{T#yP SSL (E<S~qwM

M'z.dD0UV1*<#ZUVZd,SSL -LM'zM~qwC4`%(ED\kW~#K\kW

~GIT(} SSL qCDwV2+TtTDiO#IT+ SSL k J2SDK V1.4 .0D JDK DNN\

'VDf>dO9C#

9C JSSE V1.4
JSSE `FZ;vr\,|9 SSL M TLS DBczFis/#(}9Bc-iD4STMXJis/,

JSSE 9Lr1\;9C2+DS\(E,x,19I\D2+Tucn!/#KE"vJCZZKP

J2SDK V1.4 D iSeries ~qwO9C JSSE#

"b:KE"k JSSE Df>PX,VZQ+ JSSE b0= J2SDK V1.4 P#TZ JSSE DH0f>,N{

Sun Java Web >cOD Java 2+WSV)9 #

9C SSL(JSSE V1.0.8)

IT9C Java 2+WSV)9(JSSE V1.0.8)(|G2+WSVc(SSL)D Java 5V)49 Java(TM) &

CLr|2+#SSL 4PBPwn4Dx&CLrD2+T:

v (}S\4#$(E}]#

v O$6LC'j6#

v O$6L53{#
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"b:SSL 9C}V$i4T Java &CLrDWSV(ExPS\#}V$iGC4j62+53"C'M

&CLrDrXxj<#IT9C0IBM }V$i\mLr14XF}V$i#PX|`E",N{ IBM }

V$i\mw#

*(}9C SSL 49 Java &CLr|2+:

v <8 iSeries ~qwT'V SSL#

v (}4PBPwn,+ Java &CLrhFI9C SSL:

– g{P49CWSVzIw,r+ Java WSVzk|D*9CWSVzIw#

– + Java zk|D*9C SSL#

v (}4PBPwn,9C}V$i49 Java &CLr|2+:

1. !q*9CD}V$i`M#

2. ZKP&CLr19C}V$i#

9IT9C QsyRegisterAppForCertUse API 4+ Java &CLr"a*2+&CLr#PX|`E",N{

QsyRegisterAppForCertUse#

PX SSL D Java f>D|`E",N{ Sun Microsystems D Java 2+WSV)9 #

*2+WSVc'V<8 iSeries ~qw

**K9C2+WSVc(SSL)x<853,h*200}V$i\mw1LP:

v 5722-SS1 OS/400 * }V$i\mw

9h*20BP Cryptographic Access Provider LP .;:

v 5722-AC1 Cryptographic Access Provider 40 ;

v 5722-AC2 Cryptographic Access Provider 56 ;

v 5722-AC3 Cryptographic Access Provider 128 ;

z9h7#ITZ53OCJr4(}V$i#PX iSeries }V$i\mMrXxD|`E",ND IBM }

V$i\mwkE#

Cryptographic Access Provider
Cryptographic Access Provider a)Km`\kW~)539C#\kW~GwV2+T&\?~DiO#TB

PmT>K?v Cryptographic Access Provider a)D\kW~:

5722-AC1 Cryptographic Access Provider 40 ;

SSL_RSA_WITH_NULL_MD5

SSL_RSA_WITH_NULL_SHA

SSL_RSA_EXPORT_WITH_RC4_40_MD5

SSL_RSA_EXPORT_WITH_RC2_CBC_40_MD5

5722-AC2 Cryptographic Access Provider 56 ;

SSL_RSA_WITH_NULL_MD5

SSL_RSA_WITH_NULL_SHA

SSL_RSA_WITH_DES_CBC_SHA

SSL_RSA_WITH_DES_CBC_MD5

SSL_RSA_EXPORT_WITH_RC4_40_MD5

SSL_RSA_EXPORT_WITH_RC2_CBC_40_MD5
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5722-AC3 Cryptographic Access Provider 128 ;

SSL_RSA_WITH_NULL_MD5

SSL_RSA_WITH_NULL_SHA

SSL_RSA_EXPORT_WITH_RC4_40_MD5

SSL_RSA_EXPORT_WITH_RC2_CBC_40_MD5

SSL_RSA_WITH_RC4_128_SHA

SSL_RSA_WITH_DES_CBC_SHA

SSL_RSA_WITH_3DES_EDE_CBC_SHA

SSL_RSA_WITH_RC4_128_MD5

SSL_RSA_WITH_RC2_CBC_128_MD5

SSL_RSA_WITH_DES_CBC_MD5

SSL_RSA_WITH_3DES_EDE_CBC_MD5

y]zyZDzRrXxD;,,zIT!qD Cryptographic Access Provider I\aPy^F#Z0k

Cryptographic Access Provider .s,cIT9CC Access Provider a)DNN\kW~#

+ Java zk|D*9CWSVzIw

*+2+WSVc(SSL)kVPzkdO9C,WHXk+zk|D*9CWSVzIw#

*+zk|D*9CWSVzIw,k4PBP=h:

1. +Bfb;PmSALrT<k SocketFactory `:

import javax.net.*;

2. mSyw SocketFactory Ts5}DzkP#}g:

SocketFactory socketFactory

3. (}+ SocketFactory 5}hC*HZ=( SocketFactory.getDefault() 4TC5}xPu</#}g:

socketFactory = SocketFactory.getDefault();

SocketFactory Dj{yw&`FZ:

SocketFactory socketFactory = SocketFactory.getDefault();

4. u</VPWSV#TyywD?vWSV,TWSVzIwwC SocketFactory =( createSocket(host,port)#

WSVywVZ&`FZ:

Socket s = socketFactory.createSocket(host,port);

dP:

v s G}Z4(DWSV#

v socketFactory G=h 2 P4(D SocketFactory#

v host Gm>wz~qw{DV{.d?#

v port Gm>WSV,SDKZED{Md?#

jIyPb)=h.s,zkc*<9CWSVzIwK#^hTzkwNNd||D#zwCDyP=(0

yPWSVo(TpwC#

PX*;*9CWSVzIwDM'zLrD>},N{>}:+ Java(TM) zk|D*9C~qwWSVzI

w#

PX*;*9CWSVzIwDM'zLrD>},N{>}:+ Java zk|D*9C~qwWSVzIw#
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>}:+ Java zk|D*9C~qwWSVzIw

b)>}T>KgN|D{* simpleSocketServer Dr%WSV`,T9|9CWSVzIw44(yPWS

V#Z;v>}T>;xWSVzIwD simpleSocketServer `#Z~v>}T>xPWSVzIwD

simpleSocketServer `#ZZ~v>}P,+ simpleSocketServer X|{* factorySocketServer#

>} 1:;xWSVzIwDWSV~qwLr

"b:kDAzk>};#$ywTKbX*D(IE"#

/* File simpleSocketServer.java*/

import java.net.*;
import java.io.*;

public class simpleSocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

ServerSocket serverSocket =
new ServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it...

byte buffer[] = new byte[4096];

int bytesRead;

// read until "eof" returned
while ((bytesRead = is.read(buffer)) > 0) {

os.write(buffer, 0, bytesRead); // write it back
os.flush(); // flush the output buffer

}

s.close();
serverSocket.close();

} // end main()

} // end class definition

>} 2:xPWSVzIwDr%WSV~qwLr

"b:kDAzk>};#$ywTKbX*D(IE"#

/* File factorySocketServer.java */

// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
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import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it...

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}

}

PX30E",N{+ Java(TM)zk|D*9CWSVzIw#

>}:+ Java zk|D*9CM'zWSVzIw

b)>}T>KgN|D{* simpleSocketClient Dr%WSV`,T9|9CWSVzIw44(yPWSV#

Z;v>}T>;xWSVzIwD simpleSocketClient `#Z~v>}T>xPWSVzIwD

simpleSocketClient `#ZZ~v>}P,+ simpleSocketClient X|{* factorySocketClient#

>} 1:;xWSVzIwDWSVM'zLr

"b:kDAzk>};#$ywTKbX*D(IE"#

/* Simple Socket Client Program */

import java.net.*;
import java.io.*;
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public class simpleSocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");
return;

}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

// Create the socket and connect to the server.
Socket s = new Socket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.

>} 2:xPWSVzIwDr%WSVM'zLr

"b:kDAzk>};#$ywTKbX*D(IE"#

/* Simple Socket Factory Client Program */

// Notice that javax.net.* is imported to pick up the SocketFactory class.
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java factorySocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");
return;

}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

// Change the original simpleSocketClient program to create a
// SocketFactory and then use the socket factory to create sockets.

SocketFactory socketFactory = SocketFactory.getDefault();

// Now the factory creates the socket. This is the last change
// to the original simpleSocketClient program.

Socket s = socketFactory.createSocket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.
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PX30E",N{+ Java(TM)zk|D*9CWSVzIw#

+ Java zk|D*9C2+WSVc

g{zkQ9CWSVzIw44(dWSV,rITTLrmS2+WSVc(SSL)'V#g{zkP4

9CWSVzIw,rN{+ Java(TM)zk|D*9CWSVzIw#

*+zk|D*9C SSL,k4PBP=h:

1. <k javax.net.ssl.* TmS SSL 'V:

import javax.net.ssl.*;

2. (}9C SSLSocketFactory u</ SocketFactory 4TdxPyw:

SocketFactory newSF = SSLSocketFactory.getDefault();

3. 9CBD SocketFactory 4u</WSV,=(k9CI SocketFactory u</WSVD=(`,:

Socket s = newSF.createSocket(args[0], serverPort);

zkVZc*<9C SSL 'VK#^hTzkwNNd||D#

N{>}:+ Java M'z|D*9C2+WSVcM>}:+ Java ~qw|D*9C2+WSVcTq!>

}zk#

>}:+ Java ~qw|D*9C2+WSVc

b)>}T>gN+;v{* factorySocketServer D`|D*9C2+WSVc(SSL)#

Z;v>}T>;9C SSL D factorySocketServer `#Z~v>}T>,;v`,+dX|{*

factorySSLSocketServer,"9C SSL#

>} 1:;x SSL 'VDr% factorySocketServer `

"b:kDAzk>};#$ywTKbX*D(IE"#

/* File factorySocketServer.java */
// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);
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// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it.

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}
}

>} 2:xP SSL 'VDr% factorySocketServer `

"b:kDAzk>};#$ywTKbX*D(IE"#

/* File factorySocketServer.java */

// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it.

byte buffer[] = new byte[4096];

int bytesRead;

274 iSeries: IBM Developer Kit for Java



while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}
}

>}:+ Java M'z|D*9C2+WSVc

b)>}T>gN+;v{* factorySocketClient D`|D*9C2+WSVc(SSL)#

Z;v>}T>;9C SSL D factorySocketClient `#Z~v>}T>,;v`,+dX|{*

factorySSLSocketClient "9C SSL#

>} 1:;x SSL 'VDr% factorySocketClient `

"b:kDAzk>};#$ywTKbX*D(IE"#

/* Simple Socket Factory Client Program */

import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java factorySocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");
return;

}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

SocketFactory socketFactory = SocketFactory.getDefault();

Socket s = socketFactory.createSocket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.

>} 2:xP SSL 'VDr% factorySocketClient `

"b:kDAzk>};#$ywTKbX*D(IE"#

// Notice that we import javax.net.ssl.* to pick up SSL support
import javax.net.ssl.*;
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySSLSocketClient {
public static void main (String args[]) throws IOException {
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int serverPort = 3000;

if (args.length < 1) {
System.out.println("java factorySSLSocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");
return;

}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

// Change this to create an SSLSocketFactory instead of a SocketFactory.
SocketFactory socketFactory = SSLSocketFactory.getDefault();

// We do not need to change anything else.
// That’s the beauty of using factories!
Socket s = socketFactory.createSocket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.

PX30E",N{+ Java(TM) zk|D*9C2+WSVc#

!q*9CD}V$i

17(*9CDv}V$i1,z&<G8vrX#zIT9C53D1!$i,2IT8(9Cm;v$

i#

ZBPivB,z+#{9C53D1!$i:

v Java(TM) &CLr;PNNX(D2+Ths#

v z;*@ Java &CLrh*DV2+T#

v 53D1!$iQ{O Java &CLrD2+Ths#

"b:g{z7(*9C53D1!$i,rkk53\m1;pli,7#Q4(1!53$i#PX}V

$i\mD|`E",N{ IBM }V$i\mwkE#

g{;k9C53D1!$i,rzh*!qm;v*9CD$i#IS=`$iPxP!q:

v C'$i,|j6&CLrDC'#

v 53$i,|j6&CLrKP1yZD53#

ZBPivB,&9CC'$i:

v &CLrw*M'z&CLrKP#

v zkC$ij6}Z9C&CLrDC'#

ZBPivB,&9C53$i:

v &CLrw*~qw&CLrKP#

v zkC$ij6KP&CLryZD53#

Zz*@h*DV$i.s,MISz\;CJDNN$i]wPDNN}V$iPxP!q#
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ZKP Java &CLr19C}V$i

*9C2+WSVc(SSL),Xk9C}V$i4KP Java &CLr#

*8(y*9CD}V$i,k9CBPtT:

v os400.certificateContainer

v os400.certificateLabel

}g,g{k*9C}V$i MYCERTIFICATE 4KP Java &CLr MyClass.class,R MYCERTIFICATE

Z}V$i]w YOURDCC P,r java |n+`FZ:

java -Dos400.certificateContainer=YOURDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass

g{P47(*9CD;v}V$i,rkN{!q*9CD}V$i#z2ITv(9C53D1!$i,

|f"Z53D1!$i]wP#

*9C53D1!}V$i,z^hZNNX=8($ir$i]w#Java &CLr+T/9C53D1!}

V$i#

PX iSeries }V$i\mMrXxD|`E",ND IBM }V$i\mwkE#

}V$iM -os400.certificateLabel tT: }V$iGC4j62+53"C'M&CLrDrXxj<#

}V$if"Z}V$i]wP#g{k*9C}V$i]wD1!$i,r^h8($ijE#g{k*9

CX(}V$i,rXkZ java |nP9CTBtT48($iDjE:

os400.certificateLabel=

}g,g{k*9CD$iD{FG MYCERTIFICATE,rdkD java |n+`FZ:

java -Dos400.certificateLabel=MYCERTIFICATE MyClass

ZK>}P,Java &CLr MyClass +9C$i MYCERTIFICATE#MYCERTIFICATE +h*fZZ53

D1!$i]wPE\I MyClass 9C#

}V$i]wM -os400.certificateContainer tT: }V$i]wf"}V$i#g{*9C iSeries 53

1!$i]w,r^h8($i]w#*9CX(}V$i]w,zh*Z java |nP9CTBtT48(

}V$i]w:

os400.certificateContainer=

}g,g{|,*9CD}V$iD$i]w{* MYDCC,rzdkD java |n+`FZ:

java -Dos400.certificateContainer=MYDCC MyClass

Z>>}P,{* MyClass.class D Java &CLr+9C{* MYDCC D}V$i]wPD1!}V$i4

Z53OKP#zZC&CLrP4(DNNWSV<9C MYDCC PD1!$i4j6|G>m,"#$|

GDyP(ED2+#

g{*9C}V$i]wPD}V$i MYCERTIFICATE,rdkD java |n+`FZ:

java -Dos400.certificateContainer=MYDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass
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9C Java 2+WSV)9 V1.4
Java 2+WSV)9(JSSE)9C2+WSVc(SSL)-iM+dc2+T(TLS)-i4ZM'zk~qw

.da)2+DS\(E#

JSSE D IBM 5VF* IBM JSSE#IBM JSSE |(;v>z iSeries JSSE a)LrM;v? Java JSSE a

)Lr#

PXdC iSeries ~qwT'V JSSE D|`E",9CTB4S:

dC~qwT'V JSSE
iwgNdC iSeries ~qwT9C IBM JSSE#E"|(m~hs"gN|D JSSE a)Lr"X*D

2+TtTM53tT#

9C>z iSeries JSSE a)Lr

KbgN9C JSSE KeyStore `M SSLConfiguration `D>z iSeries 5V#

JSSE >}

9C>}Lr4"VgNZ&CLrP9C JSSE#>} Java 4zkT>M'zM~qwgN9CdOD

SSLContext Ts44(2+(E73#

+ iSeries ~qwdC*'V JSSE
1Z iSeries ~qwO9C Java 2 Software Development Kit(J2SDK)V1.4 1,rQdC JSSE#1!dC

9C>z iSeries JSSE a)Lr#

m~hs: *+ JSSE k J2SDK V1.4 dO9C,XkQZ iSeries ~qwO20 IBM Cryptographic Access

Provider 128 ;(5722-AC3)#PX|`E",N{ Cryptographic Access Provider#

|D JSSE a)Lr: IT+ JSSE dC*9C? Java JSSE a)Lr4zf>z iSeries JSSE a)Lr#

(}|D3)X( JSSE 2+TtTM Java 53tT,ITZ=va)Lr.dxPP;#PX|`E",

N{BPwb:

v JSSE a)Lr

v JSSE 2+TtT

v Java 53tT

2+T\mw: g{ZtC Java 2+T\mwDivBKP JSSE &CLr,I\h*hCICDxgm

I(#PX|`E",N{ Java 2 SDKPDmI( PD SSLPermission#

JSSE a)Lr

IBM JSSE |(;v>z iSeries JSSE a)LrM;v? Java JSSE a)Lr#z!q9CDa)Lr!v

Z&CLrDh*#

=v JSSE a)Lr<qX JSSE SZf6#=va)LrIT%`(E"kNNd| SSL r TLS 5V(u

AG Java 5V)(E#

? Java JSSE a)Lr: ? Java JSSE a)Lra)TB&\:

v 9CNN`MD KeyStore Ts4XFMdC}V$i(}g,JKS"PKCS12 H)

v Jmz+4T`v5VD JSSE i~DNNiO;p9C(}g,IT9C4T>z iSeries JSSE a)Lr

D X509TrustManager 4u</4TK? Java JSSE a)LrD SSLContext)#
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I B M J S S E G ? J a v a 5 V D a ) L r { # z h * 9 C } 7 D s ! 4 + K a ) L r { + M A

java.security.Security.getProvider() =(r8v JSSE `DwV getInstance() =(#

>z iSeries JSSE a)Lr: >z iSeries JSSE a)Lra)TB&\:

v 9C>z iSeries SSL 'V

v 9C0}V$i\mw14dCMXF}V$i

v a)nQT\

"b:>z iSeries JSSE a)Lrh* KeyStore D(; iSeries `M#JSSE >z iSeries JSSE a)Lr2

;Jm+4TNNd|5VDi~ek|D5V#

IbmISeriesSslProvider G>z iSeries 5VD{F#zh*9C}7Ds!4+Ka)Lr{+MA

java.security.Security.getProvider() =(r8v JSSE `DwV getInstance() =(#

|D1! JSSE a)Lr: (}T2+TtTxPJ1D|D,IT|D1! JSSE a)Lr#PX|`E

",N{TBwb:

v JSSE 2+TtT

Z|D JSSE a)Lr.s,7#53tT*BDa)Lryh*D}V$iE"(keystore)8(}7DdC#

PX|`E",N{TBwb:

v Java 53tT

JSSE 2+TtT

Java ibz(JVM)9Cm`X*D2+TtT,zIT(}`- Java w2+TtTD~hC|G#KD~

({* java.security)(#$tZ iSeries ~qwOD /QIBM/ProdData/Java400/jdk14/lib/security ?<P#

BfDPmhv8vk9C JSSE PXD2+TtT#9Chvw*`- java.security D~D8O#

security.provider.<integer>

*9CD JSSE a)Lr#92,X"aS\a)Lr`#Oq4UTB>}48(;,D JSSE a)L

r:

security.provider.5=com.ibm.as400.ibmonly.net.ssl.Provider
security.provider.6=com.ibm.jsse.IBMJSSEProvider

ssl.KeyManagerFactory.algorithm

8(1! KeyManagerFactory c(#TZ>z iSeries JSSE a)Lr,9C:

ssl.KeyManagerFactory.algorithm=IbmISeriesX509

TZ? Java JSSE a)Lr,9C:

ssl.KeyManagerFactory.algorithm=IbmX509

PX|`E",N{ javax.net.ssl.KeyManagerFactory D javadoc#

ssl.TrustManagerFactory.algorithm

8(1! TrustManagerFactory c(#TZ>z iSeries JSSE a)Lr,9C:

ssl.TrustManagerFactory.algorithm=IbmISeriesX509
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TZ? Java JSSE a)Lr,9C:

ssl.TrustManagerFactory.algorithm=IbmX509

PX|`E",N{ javax.net.ssl.TrustManagerFactory D javadoc#

ssl.SocketFactory.provider

8(1! SSL WSVzIw#TZ>z iSeries JSSE a)Lr,9C:

ssl.SocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLSocketFactoryImpl

TZ? Java JSSE a)Lr,9C:

ssl.SocketFactory.provider=com.ibm.jsse.JSSESocketFactory

PX|`E",N{ javax.net.ssl.SSLSocketFactory D javadoc#

ssl.ServerSocketFactory.provider

8(1! SSL ~qwWSVzIw#TZ>z iSeries JSSE a)Lr,9C:

ssl.ServerSocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLServerSocketFactoryImpl

TZ? Java JSSE a)Lr,9C:

ssl.ServerSocketFactory.provider=com.ibm.jsse.JSSEServerSocketFactory

PX|`E",N{ javax.net.ssl.SSLServerSocketFactory D javadoc#

JSSE Java 53tT

*Z&CLrP9C JSSE,h*8(8v53tT,1! SSLContext Tsh*b)tTTca)TdCD7

O#3)tTJCZ=va)Lr,xd|tTvJCZ>z iSeries a)Lr#

19C>z iSeries JSSE a)Lr1,g{;8(b)tT,os400.certificateContainer 1!* *SYSTEM,b

b6E JSSE 9C53$if"bPD1!n#

JCZ=va)LrDtT: TBtTJCZ=va)Lr#?vhv|(1!tT(g{JC)#

javax.net.ssl.trustStore

|,zk*1! TrustManager 9CD KeyStore TsDD~D{F#1!5G jssecacerts r cacerts(g

{ jssecacerets ;fZ)#

javax.net.ssl.trustStoreType

zk*1! TrustManager 9CD KeyStore TsD`M#1!5G KeyStore.getDefaultType =(5XD

5#

javax.net.ssl.trustStorePassword

zk*1! TrustManager 9CD KeyStore TsD\k#

javax.net.ssl.keyStore

|,zk*1! KeyManager 9CD KeyStore TsDD~D{F#
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javax.net.ssl.keyStoreType

|,zk*1! KeyManager 9CD KeyStore TsD`M#1!5G KeyStore.getDefaultType =(5X

D5#

javax.net.ssl.keyStorePassword

zk*1! KeyManager 9CD KeyStore TsD\k#

vJCZ iSeries >z JSSE a)LrDtT: TBtTvJCZ>X iSeries JSSE a)Lr#

os400.secureApplication

&CLrj6{#v148(TBNNtT1,JSSE E9CKtT:

v javax.net.ssl.keyStore

v javax.net.ssl.keyStoreType

v and javax.net.ssl.keyStorePassword

os400.certificateContainer

*9CD\?7D{F#v148(TBNNtT1,JSSE E9CKtT:

v javax.net.ssl.keyStore

v javax.net.ssl.keyStoreType

v javax.net.ssl.keyStorePassword

v os400.secureApplication

os400.certificateLabel

*9CD\?7jE#v1hC"9C os400.certificateContainer tT1,JSSE E9CKtT#

=SE": PX53tTD|`E",N{BPwb:

v iSeries ~qwOD J2SDK V1.4 D Java 53tT

v Sun Java Web >cOD System Properties

9C>z iSeries JSSE a)Lr

>z iSeries JSSE a)Lra);Wj{D JSSE `MSZ#*P'X9C>z iSeries a)Lr,kN<T

BE":

v SSLContext.getInstance =(D-i5

v >z KeyStore 5V

v 9C>z iSeries a)Lr1D^F

v SSLConfiguration D Javadoc E"

SSLContext.getInstance =(D-i5: Bmj6"hv>z iSeries JSSE a)LrD SSLContext.getInstance

=(D-i5#

-i5 \'VD SSL -i

SSL SSL V2"SSL V3 M TLS V1
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-i5 \'VD SSL -i

SSLv2 SSL V2

SSLv3 SSL V3

TLS SSL V2"SSL V3 M TLS V1

TLSv1 TLS V1

SSL_TLS SSL V2"SSL V3 M TLS V1

>z iSeries KeyStore 5V: >z iSeries a)Lra)`M IbmISeriesKeyStore D KeyStore `D5V#

K keystore 5Va)0}V$i\mw1'VD|0w#keystore DZ]yZX(&CLrj6{r\?7D

~"\kMjE#JSSE S0}V$i\mw10k\?7n#*K0kb)n,1&CLrWN"TCJ

keystore nr keystore E"1,JSSE 9CJ1D&CLrj6{r\?7E"#;\^D keystore,Xk(

}9C0}V$i\mw14xPyPdC|D#

PX9C0}V$i\mw1D|`E",N{BPwb:

}V$i\mw

19C>z iSeries a)Lr1D^F: *>z iSeries JSSE a)LrKP,JSSE &CLrXkv9C4

T>z5VDi~#}g,tC JSSE D>z iSeries &CLr;\9C X509KeyManager Ts(CTsG9

C? Java JSSE a)Lr4(D)4I&Xu</(}9C>z iSeries JSSE a)Lr4(D SSLContext T

s#

mb,Xk(}9C IbmISeriesKeyStore Tsr com.ibm.as400.SSLConfiguration Ts4u</>z iSeries a

)LrPD X509KeyManager M X509TrustManager D5V#

"b:H0a0D^FZTsD"PfPI\a|D,Tc>z iSeries JSSE a)LrITJmzekG>z

i~(}g,JKS KeyStore r IbmX509 TrustManagerFactory)#

>}:IBM Java 2+WSV)9

JSSE >}T>M'zM~qwgN9C>z iSeries JSSE a)Lr44(tC2+(EDOBD#

"b:=v>}<9C>z iSeries JSSE a)Lr,xk java.security D~8(DtT^X#

>}:9C SSLContext TsD SSL M'z

K>}M'zLr{C SSLContext Ts,CLr+KTsu</*9C 0MY_CLIENT_APP1&CLrj6#

KLr+9C>z iSeries 5V,xkZ java.security D~P8(DZ]^X#

>}:9C SSLContext TsD SSL ~qw

TB~qwLr{C|CH04(D keystore D~u</D SSLContext Ts#keystore D~D{F*

/home/keystore.file,keystore \k* password#

>}Lrh* keystore D~E\4( IbmISeriesKeyStore Ts#KeyStore TsXk8( MY_SERVER_APP w

*&CLrj6{#

*4( keystore D~,IT9CTBNN;v|n:

v S Qshell |na>{:
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java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
-storepass password -appid MY_SERVER_APP

PX(} Qshell 9C Java |nD|`E",N{BPwb:

Qshell

v S iSeries |na>{:

RUNJVA CLASS(com.ibm.as400.SSLConfiguration) PARM(’-create’ ’-keystore’
’/home/keystore.file’ ’-storepass’ ’password’ ’-appid’ ’MY_SERVER_APP’)

TB;#$ywJCZyP IBM JSSE >}:

zk>};#$yw

IBM Zhz9CyP`Lzk>}DG(Pf(mI$,zITIKzI`FD(F&\TzczX(D

h*#

IBM a)yPy>zk;GvZbMD?D#"4ZyP73Bj+bTb)>}#rK,IBM ;#$

r,>b)LrDI?T"I~qTM&\#

>D5P|,DyPLrGT04V41Dy!a)D,;=PNNN=D#$#w>D;#$yw|

(GV(T"JzTMJCZ3X(C>D,>#$#

>}:9C SSLContext TsD SSL M'z

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// This example client program utilizes an SSLContext object, which it initializes
// to use the “MY_CLIENT_APP” application ID.
//
// The example uses the native iSeries JSSE provider, regardless of the
// properties specified by the java.security file.
//
// Command syntax:
// java -Djava.version=1.4 SslClient
//
// Note that "-Djava.version=1.4" is unnecessary when you have configured
// J2SDK version 1.to be used by default.
//
//////////////////////////////////////////////////////////////////////////////////

import java.io.*;
import javax.net.ssl.*;

/**
* SSL Client Program.
*/
public class SslClient {

/**
* SslClient main method.
*
* @param args the command line arguments (not used)
*/
public static void main(String args[]) {

/*
* Set up to catch any exceptions thrown.
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*/
try {

/*
* Initialize an SSLConfiguration object to specify an application
* ID. “MY_CLIENT_APP” must be registered and configured
* correctly with the Digital Certificate Manager (DCM).
*/
SSLConfiguration config = new SSLConfiguration();
config.setApplicationId(“MY_CLIENT_APP”
/*
* Get a KeyStore object from the SSLConfiguration object.
*/
Char[] password = “password”.toCharArray();
KeyStore ks = config.getKeyStore(password);
/*
* Allocate and initialize a KeyManagerFactory.
*/
KeyManagerFactory kmf =

KeyManagerFactory.getInstance(“IbmISeriesX509”);
Kmf.init(ks, password);
/*
* Allocate and initialize a TrustManagerFactory.
*/
TrustManagerFactory tmf =

TrustManagerFactory.getInstance(“IbmISeriesX509”);
tmf.init(ks);
/*
* Allocate and initialize an SSLContext.
*/
SSLContext c =

SSLContext.getInstance(“SSL”, “quot;);
C.init(kmf.getKeyManagers(), tmf.getTrustManagers(), null);
/*
* Get the an SSLSocketFactory from the SSLContext.
*/
SSLSocketFactory sf = c.getSocketFactory();
/*
* Create an SSLSocket.
*
* Change the hard-coded IP address to the IP address or host name
* of the server.
*/
SSLSocket s = (SSLSocket) sf.createSocket(”1.1.1.1“, 13333);
/*
* Send a message to the server using the secure session.
*/
String sent = ”Test of java SSL write“;
OutputStream os = s.getOutputStream();
os.write(sent.getBytes());
/*
* Write results to screen.
*/
System.out.println(”Wrote “ + sent.length() + ” bytes...“);
System.out.println(sent);
/*
* Receive a message from the server using the secure session.
*/
InputStream is = s.getInputStream();
byte[] buffer = new byte[1024];
int bytesRead = is.read(buffer);
if (bytesRead == -1)

throw new IOException(”Unexpected End-of-file Received“);
String received = new String(buffer, 0, bytesRead);
/*
* Write results to screen.
*/
System.out.println(”Read “ + received.length() + ” bytes...“);
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System.out.println(received);
} catch (Exception e) {

System.out.println(”Unexpected exception caught: “ +
e.getMessage());

e.printStackTrace();
}

}

}

>}:9C SSLContext TsD SSL ~qw

"b:kDAzk>};#$ywTKbX*D(IE"#

//////////////////////////////////////////////////////////////////////////////////
//
// The following server program utilizes an SSLContext object that it
// initializes with a previously created keystore file.
//
// The keystore file has the following name and keystore password:
// File name: /home/keystore.file
// Password: password
//
// The example program needs the keystore file in order to create an
// IbmISeriesKeyStore object. The KeyStore object must specify MY_SERVER_APP as
// the application identifier.
//
// To create the keystore file, you can use the following Qshell command:
//
// java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
// -storepass password -appid MY_SERVER_APP
//
// Command syntax:
// java -Djava.version=1.4 JavaSslServer
//
// Note that "-Djava.version=1.4" is unnecessary when you have configured
// J2SDK version 1.to be used by default.
//
//////////////////////////////////////////////////////////////////////////////////

import java.io.*;
import javax.net.ssl.*;

/**
* Java SSL Server Program using Application ID.
*/
public class JavaSslServer {

/**
* JavaSslServer main method.
*
* @param args the command line arguments (not used)
*/
public static void main(String args[]) {

/*
* Set up to catch any exceptions thrown.
*/
try {

/*
* Allocate and initialize a KeyStore object.
*/
Char[] password = “password”.toCharArray();
KeyStore ks = KeyStore.getInstance(“IbmISeriesKeyStore”);
FileInputStream fis = new FileInputStream(“/home/keystore.file”
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Ks.load(fis, password);
/*
* Allocate and initialize a KeyManagerFactory.
*/
KeyManagerFactory kmf =

KeyManagerFactory.getInstance(“IbmISeriesX509”);
Kmf.init(ks, password);
/*
* Allocate and initialize a TrustManagerFactory.
*/
TrustManagerFactory tmf =

TrustManagerFactory.getInstance(“IbmISeriesX509”);
tmf.init(ks);
/*
* Allocate and initialize an SSLContext.
*/
SSLContext c =

SSLContext.getInstance(“SSL”, “IbmISeriesSslProvider”);
C.init(kmf.getKeyManagers(), tmf.getTrustManagers(), null);
/*
* Get the an SSLServerSocketFactory from the SSLContext.
*/
SSLServerSocketFactory sf = c.getSSLServerSocketFactory();
/*
* Create an SSLServerSocket.
*/
SSLServerSocket ss =

(SSLServerSocket) sf.createServerSocket(13333);
/*
* Perform an accept() to create an SSLSocket.
*/
SSLSocket s = (SSLSocket) ss.accept();
/*
* Receive a message from the client using the secure session.
*/
InputStream is = s.getInputStream();
byte[] buffer = new byte[1024];
int bytesRead = is.read(buffer);
if (bytesRead == -1)

throw new IOException(“Unexpected End-of-file Received”);
String received = new String(buffer, 0, bytesRead);
/*
* Write results to screen.
*/
System.out.println(“Read ” + received.length() + “ bytes...”);
System.out.println(received);
/*
* Echo the message back to the client using the secure session.
*/
OutputStream os = s.getOutputStream();
os.write(received.getBytes());
/*
* Write results to screen.
*/
System.out.println(“Wrote ” + received.length() + “ bytes...”);
System.out.println(received);

} catch (Exception e) {
System.out.println(“Unexpected exception caught: ” +

e.getMessage());
e.printStackTrace();

}
}

}
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Z 3 B Java O$MZ(~q

0Java(TM) O$MZ(~q1(JAAS)GT Java 2 Software Development Kit(J2SDK)Standard Edition D

j<)9#10,J2SDK a)KyZzkp4;Ckzk){KDCJXF(yZzk4DCJXF)#;x,

|;|,?F5)yZzkKP_D=SCJXFD\&#JAAS a)K;vr\,CZ+Kn'VmSA Java

2 2+T#M#

IBM M Sun Microsystems 9C JAAS API 4w*T J2SDK V1.2 M 1.3 D)9#IBM M Sun }k

Kn)9D?DGJm+X(C'rm]k10 Java _L`X*#bG(}9C javax.security.auth.Subject =

("TBcYw53_L!q9C com.ibm.security.auth.ThreadSubject =(jID#

"b:TZ J2SDK V1.4,JAAS ;YG)9,xGy> SDK D;?V#

iSeries ~qwOD JAAS 5Vk Sun Microsystems D5V`f]#>D5{vK iSeries 5VD@X=f#

RGY(zl$k JAAS )9`XD;cD5#*KcZz9CCE"T0RGD iSeries E",RGa)K

BP4S#

v API *"_8Oa)PXZm~*"P9C JAAS API DE"#

v G</O$#i*"_8OX" JAAS DO$=f#

v JAAS API f6|,PX JAAS D Javadoc E"#

k!qBPNNwb4Kb|`XZgN9C JAAS Dj8E":

v * JAAS <8MdC iSeries ~qw

v JAAS y>

v X(Z iSeries ~qwD JAAS Javadoc

* Java O$MZ(~q<8MdC iSeries ~qw

Xk{Om~hs"dC iSeries ~qwE\9C0Java(TM) O$MZ(~q1(JAAS)#

Z iSeries ~qwOKP JAAS 1.0 Dm~hs

20BPmILr:

v Java 2 SDK V1.4(J2SDK)

v h*20 IBM Toolbox for Java(^)f 4)mILr(5722-JC1)E\|D OS _Lm]#KmILr|

,'V|D iSeries OS _Lm]yhD ProfileTokenCredential `M>z5V`#

dC53

*+53dC*9C JAAS,k4PBP=h:

1. TZ JDK 1.2 M 1.3,mS8r jaas13.jar D~D)9?<D{E4S#)9`0kLr&0k JAR D~#

Z iSeries |nPOKPTB|n(+;POdk{v|n)4mSC4S:

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jaas13.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jaas13.jar’)

"b:TZ JDK 1.4,;h*mS8r)9?<D{E4S#TZKf>,JAAS Gy> SDK D;?

V#

© Copyright IBM Corp. 1998, 2002 287

api.htm
login.htm
apidocs/index.html
ptfdocs/index.html


2 . Z $ { j a v a . h o m e } / l i b / s e c u r i t y P a ) K 1 ! D l o g i n . c o n f i g D ~ , K D ~ w C

com.ibm.as400.security.auth.login.BasicAuthenticationLoginModule#bv login.config D~+%;9C

ProfileTokenCredential ,SAO$Dwb#g{*9CzT:DxP;,!nD login.config D~,rIZ

wC&CLr1|(TB53tT:

-Djava.security.auth.login.config=your login.config file

3. mS8r jt400Native.jar D~D)9?<D{E4S#b+Jm)9`0kLr0kbvD~#TZw* IBM

Toolbox for Java ;?VD>$5V`,jaas13.jar D~h*bv JAR D~#&CLr`0kLr9I(}

+KD~|(Z CLASSPATH P40k|#g{S`76?<0kKD~,r;*mS8r)9?<D{

E4S#

T{E==+ jt400Native.jar D~4SA /QIBM/ProdData/Java400/jdk14/lib/ext ?<+?F~qwOD

yP JDK 1.4 C'9CKf>D jt400Native.jar KP# g{wVC'h*;,f>D IBM Toolbox for

Java `,rbI\;GyZ{D#d|!n|(s0fhvDGy+ jt400Native.jar EZ&CLrD

CLASSPATH P#m;v!nGmS8rzT:D?<D{E4S"SE(}ZwC&CLr18(

java.ext.dirs 53tT4+C?<|(Z)9?<`76P#

*+ jt400Native.jar D~4SA /QIBM/ProdData/Java400/jdk13/lib/ext ?<,kZ iSeries |nPOKPT

B|n4mS4S:

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jt400Native.jar’)

*+ jt400Native.jar D~4SA /QIBM/ProdData/Java400/jdk14/lib/ext ?<,kZ iSeries |nPOK

PTB|n4mS4S:

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk14/lib/ext/jt400Native.jar’)

*+ jt400Native.jar D~4SAzT:D?<,k4PBPYw:

a. Z iSeries |nPOKPTB|nTmS4S:

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’your extension directory/jt400Native.jar’)

b. ZwC Java Lr1,9CTB#=:

java -Djava.ext.dirs=your extension directory:default
extension directories

"b:PX iSeries >$`DE",N{ IBM Toolbox for Java#%w2+T`#%wO$~q#%

w ProfileTokenCredential `#%w|#

4. |B Java 2 _TD~T+J1DmI(Zh IBM Toolbox for Java JAR D~D5J;C#49b)D~

I\T{E==4SA)9?<"RZ ${java.home}/lib/security/java.policy D~PTG)?<ZhK

java.security.AllPermission,Z(2yZ JAR D~D5J;C#

*KI&X9C IBM Toolbox for Java PD>$`,k+TBZ]mSA&CLrD Java 2 _TD~:

grant codeBase "file:/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar"
{

permission javax.security.auth.AuthPermission "modifyThreadIdentity";
permission java.lang.RuntimePermission "loadLibrary.*";
permission java.lang.RuntimePermission "writeFileDescriptor";
permission java.lang.RuntimePermission "readFileDescriptor";

}
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IZ IBM Toolbox for Java JAR D~4PDYw;TX(==KP,yT9h**&CLrD codeBase

mSb)mI(#

PX Java 2 _TD~DE",N{ API *"_8O#

5. 7#0iSeries wz~qw1Qt/"R}ZKP#+$tZ Toolbox PD ProfileTokenCredential `(}g

jt400Native.jar)CwkO$Dwb`,D>$#>$`h*CJ0wz~qw1#I(}Z iSeries |na>

OdkTB|n4i$~qwGqQt/"R}ZKP:

v StrHostSVR *all

v StrTcpSvr *DDM

g{~qwQt/,rb)=h;4PNNYw#g{~qwP4t/,r+t/~qw#

Java O$MZ(~qy>

Z>E"P,RGa)K8r iSeries ~qwOD;)0Java(TM) O$MZ(~q1(JAAS)y>D4S#D

5=x|(=v JAAS y>,4 HelloWorld M SampleThreadSubjectLogin#k%wBfb)4STq!8>

E"M4zk:

v HelloWorld

v SampleThreadSubjectLogin
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Z 4 B IBM Java ;c2+T~q(JGSS)

0Java ;c2+T~q1(JGSS)a)O$M2+{"+]D;cSZ#ZKSZB,ITSkwVyZ#\

\?"+C\?rd|2+T<uD2+TzF#

(}+Bc2+TzFD4STMXJis*j</SZ,JGSS a)TBf&TcZ*"2+*x&CLr:

v ITT%;isSZ*"&CLr

v IT9C_P;,2+TzFD&CLrx;CwNN|D

JGSS *0;c2+T~q&CLr`LSZ1( GSS-API)(eK Java s(,CSZG;vS\ API,Q

I0rXx$LNqi1(IETF)j</"; X/Open Group IC#

JGSS D IBM 5VF* IBM JGSS#IBM JGSS G GSS-API r\D;V5V,|9C Kerberos V5 w*1

!Bc2+T53#|9a)K;v Java(TM) O$MZ(~q(JAAS)G<#iCZ4(M9C Kerberos >

$#mb,19Cb)>$1,z2ITC JGSS 4P JAAS Z(li#

IBM JGSS |(;v>z iSeries JGSS a)Lr";v Java JGSS a)LrM Kerberos >$\m$_

(kinit"ktab M klist)D Java f>#

"b:>z iSeries JGSS a)Lr9C>z iSeries xgO$~q(NAS)b#19C>za)Lr1,Xk

9C>z iSeries Kerberos 5CLr#PX|`E",N{ JGSS a)Lr#

PX9C JGSS D|`E",N{BPwb:

JGSS En

i\ JGSS En,|( GSS-API YwD_6hvM2+TzFDrL[v#

dC~qwT9C JGSS
iwgNdC iSeries ~qwT+ IBM JGSS k Java(TM) 2 Software Development Kit Standard

Edition(J2SDK)dO9C#E"|(j6MhC9CxP2+T\mwD JGSS yXhDmI(#

KP JGSS &CLr

KbgNZ iSeries ~qwOKP JGSS &CLr#D5|(YwEnDbMM9C JAAS D8>E"#

*" JGSS &CLr

KbgN9C JGSS 4*"2+&CLr#KbgNzI+MGE"4( JGSS Ts"("OBDH#

JGSS javadoc N<E"

4i org.ietf.jgss api |PD`M=(D javadoc E"T0 Kerberos >$\m$_(kinit"ktab M klis)

D Java f>D javadoc E"#

JGSS y>

9Cy>Lr4"VgNZ&CLrP9C JGSS#y>D5|( Java 4zk"KPy>D8>E""

dCM_TD~H#

*KbXZ Java 2+TM;c2+T~qD|`E",N{TBD5:

v

v Sun Microsystems D J2SDK Security enhancement ,||,A|` Java GSS-API E"D4S#
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v 0rXx$LNqi1(IETF)RFC 2743 Generic Security Services Application Programming Interface Version

2, Update 1

v IETF RFC 2853 Generic Security Service API Version 2: Java Bindings

v The X/Open Group GSS-API Extensions for DCE

"b:kDAzk>};#$ywTKbX*D(IE"#

JGSS En

JGSS YwIDv;,DWNiI,b)WNQ(}0;c2+T~q&CLr`LSZ1(GSS-API)5PK

j</:

1. U/weD>$

2. Z(ETHwe.d4(M("2+OBD

3. ZTH53.d;;2+{"

4. e}MMEJ4

mb,JGSS 9 Java S\e5a9\;a);,2+TzFD^lIeT#

9CTB4S4DAb)X*D JGSS EnD_cNhv#

v weM>$

v OBD("

v {"#$M;;

v J4e}MME

v 2+TzF

weM>$

&CLrNSkTH53D JGSS 2+(Ey9CDm]F*we#weITG5JDC'r^KU\~q#

weq!X(Z2+TzFD>$w*CzFBDm]$w#}g,19C Kerberos zF1,weD>$Dq

=* Kerberos \?V"PD(KDC)y"vD1]Zh1](TGT)Dq=#Z`zF73P,GSS-API >

$IT|,`>$*X,?v*Xzm;vBczF>$#

GSS-API j<;Pf(wegNq!>$,"R GSS-API 5V;c;a)q!>$D=(#weZ9C

GSS-API .0q!>$;GSS-API vzmwei/>$D2+TzF#

IBM JGSS |( Kerberos >$\m$_ kinit"ktab M klist D Java f>#mb,IBM JGSS (}a)9C

JAAS DI! Kerberos G<gf4v?j< GSS-API#? Java JGSS a)Lr'VI!DG<gf;x>z

iSeries a)Lr;'V#PX|`E",N{BPwb:

v q! Kerberos >$

v JGSS a)Lr
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OBD("

Zq!2+T>$s,=v(EDTH539C|GD>$4("2+TOBD#!\b)TH53("K%

;,SOBD,+?vTH53<+,$OBDDT:D>X1>#OBD("f0TS\TH53t/TT

:DTHO$#I!X,t/=ITks`%O$,ZbVO$P,S\=rt/=O$T:#

1jIOBD("1,("DOBDaeV4,E"(g2mS\\?),TJmZ=vTH53.dxPs

x2+{";;#

{"#$M;;

Z("OBDs,=vTH53MITxP2+{";;K#{"D<"_Zd>X GSS-API 5VOxPwC

4`k{",bIT7#{"Dj{TM{"z\T(I!)#;s&CLr+a{GE+MxTH53#

TH53D>X GSS-API 5VTBP==9CQ("DOBDPDE":

v i${"Dj{T

v b\{"(g{{"GS\D)

J4e}MME

*KMEJ4,JGSS &CLr>};Y9CDOBD#!\ JGSS &CLrITCJQ>}DOBD,+9

C|4xP{";;DNN"T<a<Bl##

2+TzF

GSS-API IyZ;vr`vBc2+TzFDisr\iI#Cr\kBc2+TzF;%D==GX(Z5

VD#byD5VT=v;c`pDN=fZ:

v Z;v+K,{e=5V+r\t\Xs(A%vzFO#bV5VIT@99Cd|zF,uA,;z

FD;,5V#

v ZKlrDm;K,_H#i/D5V_P]W9CMinDXc#bV5Va)K^lR]WXZr\

PSk;,D2+TzFM|GD5VD\&#

IBM JGSS tZsfbv`p#w*;V#i/5V,IBM JGSS )9KI Java S\e5a9(JCA)(e

Da)Lrr\"+NNBczF1w(JCA)a)Lr#JGSS a)Lra) JGSS 2+TzFD_e5V#

&CLrIT9`vzF5}/"9C|G#

a)Lr'V`vzFGI\D,"R JGSS 9C]W9C;,2+TzF#;x,GSS-API 4a)1`vz

FIC1=v(EDTH53gN!qzFD=(#!qzFD;V=(GS0r%M\#$D GSS-API -L

zF1(SPNEGO)*<,bG;VZ=vTH53.d-L5JzFD1zF#IBM JGSS does not include

a SPNEGO mechanism.

PX SPNEGO D|`E",N{0rXx$LNqi1(IETF)RFC 2478 The Simple and Protected GSS-API

Negotiation Mechanism #
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dC iSeries ~qwT9C IBM JGSS
gNdC iSeries ~qwT9C JGSS !vZZ~qwOKPD Java 2 Software Development Kit(J2SDK)

Df>#PXdC iSeries ~qwT9C JGSS D|`E",9CTB4S:

v 9C_P J2SDK V1.3 D JGSS

v 9C_P J2SDK V1.4 D JGSS

v dC JGSS T9C>z iSeries JGSS a)Lr

dC iSeries ~qwT9C_P J2SDK D JGSS V1.3#

1Z iSeries ~qwO9C Java 2 Software Development Kit(J2SDK)V1.3 1,zh*<8"dC~qwT

9C JGSS#1!dC9C? Java JGSS a)Lr#

m~hs
*9C_P J2SDK D JGSS V1.3,~qwXkQ20 Java O$MZ(~q(JAAS)1.3#

dC~qwT9C JGSS
*dC~qwT9C_P J2SDK D JGSS V1.3,+;v{E4SmSA ibmjgssprovider.jar D~D)9?<

P#ibmjgssprovider.jar D~|, JGSS `M? Java JGSS a)Lr#mS{E4S9)9`0kw\;0k

ibmjgssprovider.jar D~#

mS{E4S

*mS{E4S,Z iSeries |nPO,dkTB|n(Z%@;PO)"44P|:

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssprovider.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/ibmjgssprovider.jar’)

"b:iSeries ~qwOD1! Java 1.3 _T+J1DmI(Zh JGSS#g{zrc4(T:D java.policy D

~,N{ JVM mI(Tq!*Zh ibmjgssprovider.jar DmI(Pm#

|D JGSS a)Lr

ZdC~qwT9C JGSS s(JGSS 9C? Java a)Lrw*1!a)Lr),ITdC JGSS T9C>

z iSeries JGSS a)Lr#G4,ZdC JGSS T9C>za)Lrs,zIT]WXZ=va)Lr.dx

PP;#PX|`E",N{BPwb:

v JGSS a)Lr

v dC JGSS T9C>z iSeries JGSS a)Lr

2+T\mw

g{*ZtC Java 2+T\mwDivBKP IBM JGSS &CLr,N{9C2+T\mw#

dC JGSS T9C>z iSeries JGSS a)Lr

IBM JGSS Z1!ivB9C? Java a)Lr#zIT!q9C>z iSeries JGSS a)Lr#PX;,a)

LrD|`E",N{ JGSS a)Lr#

m~hs
>z iSeries JGSS a)LrXk\;CJ IBM Toolbox for Java PD`#PXgNCJ Toolbox for Java D

8>E",N{Jm>z iSeries JGSS a)LrCJ IBM Toolbox for Java#
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7#zQdCxgO$~q#PX|`E",N{xgO$~q#

8(>z iSeries JGSS a)Lr

Z9C_P J2SDK D>z iSeries JGSS a)Lr V1.3 .0,7#QdC~qw49C JGSS#PX|`E

",N{dC iSeries ~qwT9C_P J2SDK D JGSS V1.3#g{}Z9C J2SDK V1.4,rQdCK

JGSS#

"b:ZTB8>E"P,${java.home} m>z}Z~qwO9CD Java f>D;CD76#}g,g{}

Z9C J2SDK V1.4,r ${java.home} * /QIBM/ProdData/Java400/jdk14#G!C Java w?<D5J76f

;|nPD ${java.home}#

*dC JGSS T9C>z iSeries JGSS a)Lr,jITBNq:

v mS8r>z iSeries a)Lr JAR D~D)9?<D{E4S

v +>z iSeries JGSS a)LrmS= java.security D~D2+Ta)LrPmP

mS{E4S

*mS8r ibmjgssiseriesprovider.jar D~D)9?<D{E4S,Z iSeries |nPO,dkTB|n(Z%

@;PO)"44P|:

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssiseriesprovider.jar’)
NEWLNK(’${java.home}/lib/ext/ibmjgssiseriesprovider.jar’)

ZmS8r ibmjgssiseriesprovider.jar D~D)9?<D{E4Ss,)9`0kw+0kC JAR D~#

+a)LrmS=2+Ta)LrPmP

+>za)LrmS= java.security D~D2+Ta)LrPmP

1. r* ${java.home}/lib/security/java.security TxP`-#

2. R=2+Ta)LrPm#|& java.security D~D%?=|"`FZTBZ]:

security.provider.1=sun.security.provider.Sun
security.provider.2=com.sun.rsajca.Provider
security.provider.3=com.ibm.crypto.provider.IBMJCE
security.provider.4=com.ibm.security.jgss.IBMJGSSProvider

3. +>z iSeries JGSS a)LrmS=2+Ta)LrPmPD-< Java a)LrD0f#;d05,+

com.ibm.iseries.security.jgss.IBMJGSSiSeriesProvider mS=PmPd`E!Z com.ibm.jgss.IBMJGSSProvider

D`EDP,;s|B IBMJGSSProvider D;C#}g:

security.provider.1=sun.security.provider.Sun
security.provider.2=com.sun.rsajca.Provider
security.provider.3=com.ibm.crypto.provider.IBMJCE
security.provider.4=com.ibm.iseries.security.jgss.IBMJGSSiSeriesProvider
security.provider.5=com.ibm.security.jgss.IBMJGSSProvider

"b,IBMJGSSiSeriesProvider dIPmPDZDn,x IBMJGSSProvider dIPmPDZen#"R,l

i2+Ta)LrPmPDnEGq,xT0?vnDnEv?Gq* 1#

4. #f"XU java.security D~#

dC iSeries ~qwT9C_P J2SDK V1.4 D JGSS
1Z iSeries ~qwO9C Java 2 Software Development Kit(J2SDK)V1.4 1,rQdC JGSS#1!dC

9C? Java JGSS a)Lr#
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|D JGSS a)Lr

ITdC JGSS T9C>z iSeries JGSS a)Lrzf? Java JGSS a)Lr#G4,ZdC JGSS T9C

>za)Lrs,zIT]WXZ=va)Lr.dxPP;#PX|`E",N{BPwb:

v JGSS a)Lr

v dC JGSS T9C>z iSeries JGSS a)Lr

2+T\mw

g{*ZtC Java 2+T\mwDivBKP JGSS &CLr,N{9C2+T\mw#

JGSS a)Lr

IBM JGSS |(;v>z iSeries JGSS a)LrM;v? Java JGSS a)Lr#z!q9CDa)Lr!v

Z&CLrDh*#

? Java JGSS a)Lra)TB&\:

v 7#&CLrDIF2TD6pn_

v 9CI!D JAAS Kerberos G<gf

v k Java Kerberos >$\m$_f]

>z iSeries JGSS a)Lra)TB&\:

v 9C>z iSeries Kerberos b

v k Qshell Kerberos >$\m$_f]

v JGSS &CLrKP|l

"b:=v JGSS a)Lr<qX GSS-API f6,rK|GKKf]#;d05,9C? Java JGSS a)L

rD&CLrM9C>z iSeries JGSS a)LrD&CLrIT%Yw#

|D JGSS a)Lr

"b:g{~qw}ZKP J2SDK V1.3,Z|D*>z iSeries JGSS a)Lr0,7#zQdC~qw49

C JGSS#PX|`E",N{BPwb:

v dC iSeries ~qwT9C_P J2SDK V1.3 D JGSS

v dC JGSS T9C>z JGSS a)Lr

(}9CTB!n.;,IT=cX|D JGSS a)Lr:

v Z ${java.home}/lib/security/java.security P`-2+Ta)LrPm

"b:${java.home} m>z}Z~qwO9CD Java f>D;CD76#}g,g{}Z9C J2SDK V1.3,

r ${java.home} * /QIBM/ProdData/Java400/jdk13#

v 9C GSSManager.addProviderAtFront() r GSSManager.addProviderAtEnd() 4Z JGSS &CLrP8(a)

LrD{F#PX|`E",N{ GSSManager javadoc#

9C2+T\mw

g{*ZtC Java 2+T\mwDivBKP JGSS &CLr,h*7#&CLrM JGSS _PX*DmI

(#PX9C JGSS yh*DmI(D|`E",N{TBwb:

v JVM mI(
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v JAAS mI(li

JVM mI(

}KI JGSS 4PDCJXFliTb,Java ibz(JVM)9ZCJwVJ4(|(D~"Java tT"|M

WSV)14PZ(li#

PX9C JVM mI(D|`E",N{ Permissions in the Java 2 SDK #

TBPmj619C JGSS D JAAS &\?~r9CxP2+T\mwD JGSS 1yh*DmI(:

v javax.security.auth.AuthPermission ″modifyPrincipals″

v javax.security.auth.AuthPermission ″modifyPrivateCredentials″

v javax.security.auth.AuthPermission ″getSubject″

v javax.security.auth.PrivateCredentialPermission

″javax.security.auth.kerberos.KerberosKey javax.security.auth.kerberos.KerberosPrincipal \″*\″″, ″read″

v javax.security.auth.PrivateCredentialPermission

″javax.security.auth.kerberos.KerberosTicket javax.security.auth.kerberos.KerberosPrincipal \″*\″″, ″read″

v java.util.PropertyPermission ″com.ibm.security.jgss.debug″, ″read″

v java.util.PropertyPermission ″DEBUG″, ″read″

v java.util.PropertyPermission ″java.home″, ″read″

v java.util.PropertyPermission ″java.security.krb5.conf″, ″read″

v java.util.PropertyPermission ″java.security.krb5.kdc″, ″read″

v java.util.PropertyPermission ″java.security.krb5.realm″, ″read″

v java.util.PropertyPermission ″javax.security.auth.useSubjectCredsOnly″, ″read″

v java.util.PropertyPermission ″user.dir″, ″read″

v java.util.PropertyPermission ″user.home″, ″read″

v java.lang.RuntimePermission ″accessClassInPackage.sun.security.action″

v java.security.SecurityPermission ″putProviderProperty.IBMJGSSProvider″

JAAS mI(li

1tC JAAS DLr9C>$MCJ~q1,IBM JGSS 4PKP1mI(li#(}+ Java tT

javax.security.auth.useSubjectCredsOnly hC* false,IT{CKI! JAAS &\?~#xR,v1&CLrk

2+T\mw;pKP1,JGSS E4PmI(li#

JGSS T Java _T4PmI(li,C Java _TT10CJXFOBDP'#JGSS 4PTBX(mI(l

i:

v javax.security.auth.kerberos.DelegationPermission

v javax.security.auth.kerberos.ServicePermission

DelegationPermission check
DelegationPermission Jm2+T_TXF>%*"M Kerberos Dzm&\?~D9C#(}9Cb)&\?

~,M'zITJm~qzmM'zxPYw#
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DelegationPermission IC=vTd?,3rgB:

1. (zwe,|GzmM'z"ZM'zD(^.BxPYwD~qweD{F

2. M'z*Jm(zwe9CD~qD{F

>}:9C DelegationPermission li

ZTB>}P,superSecureServer G(zwe,krbtgt/REALM.IBM.COM@REALM.IBM.COM G*Jm

superSecureServer zmM'z9CD~q#ZbVivP,~qGM'zD1]Zh1],bb6E

superSecureServer ITzmM'zq!NN~qD>%#

permission javax.security.auth.kerberos.DelegationPermission
“\”superSecureServer/host.ibm.com@REALM.IBM.COM\“
\”krbtgt/REALM.IBM.COM@REALM.IBM.COM\“”;

ZH0>}P,DelegationPermission TM'zZhmI(,TS0\?V"PD1(KDC)q!;P

superSecureServer IT9CDBD1]Zh1]#ZM'z+BD1]Zh1]"MA superSecureServer .s,

superSecureServer M_PzmM'z4PYwD\&#

TB>}JmM'zq!;vBD>%,C>%Jm superSecureServer zmM'zvCJ ftp ~q:

permission javax.security.auth.kerberos.DelegationPermission
“\”superSecureServer/host.ibm.com@REALM.IBM.COM\“
\”ftp/ftp.ibm.com@REALM.IBM.COM\“”;

PX|`E",N{ Sun Web >cOD J2SDKD5 PD javax.security.auth.kerberos.DelegationPermission

`#

ServicePermission li

ServicePermission lia^F+>$CZOBDt/MSU#OBDt/=Xk_Pt/OBDDmI(#,

y,OBDS\=Xk_PS\OBDDmI(#

>}:9C ServicePermission li

TB>}(}TM'zZhmI(4JmM'zKC ftp ~qt/OBD:

permission javax.security.auth.kerberos.ServicePermission
“ftp/host.ibm.com@REALM.IBM.COM”, “initiate”;

TB>}(}T~qwZhmI(4Jm~qwKCJ"9C ftp ~qD#\\?:

permission javax.security.auth.kerberos.ServicePermission
“ftp/host.ibm.com@REALM.IBM.COM”, “accept”;

PX|`E",N{ Sun Web >cOD J2SDKD5 PD javax.security.auth.kerberos.ServicePermission

`#

KP IBM JGSS &CLr

0IBM Java ;c2+T~q1(JGSS)API 1.0 92+&CLrk;,Bc2+TzFD4STMXJtk*

4#JGSS 9C0Java O$MZ(~q1(JAAS)M0IBM Java \ku)91(JCE)a)D&\?~#

JGSS &\?~|(:

v m]O$

v {"j{TMz\T
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v I!D JAAS Kerberos G<gfMZ(li

PXKP JGSS &CLrD|`E",N{BPwb:

q! Kerberos >$

iwgNq! Kerberos >$M4(#\\?#KbgN9C JAAS 44P Kerberos G<MZ(li"

4i0Java ibz1(JVM)yh*D JAAS mI(Pm#

dCM_TD~

KbKP JGSS yh*DwV'VD~,|(dCD~"_TD~"Java w2+TtTD~M>$_Y

:f#

wT

KbgN9C JGSS wT4V`"T>PozDwT{"#

JGSS y>

9Cy>Lr4bTMi$ JGSS hC#y>D5|( Java 4zk"XZKPy>D8>E""dCM

_TD~H#

q! Kerberos >$"4(#\\?

GSS-API 4(eq!>$D=(#rK,IBM JGSS Kerberos zF*sC'(}TBdP;v=(4q!

Kerberos >$:

v Kinit M Ktab $_

v I!D JAAS Kerberos G<gf

Kinit M Ktab $_

z!qD JGSS a)Lr7(z9CD)$_4q! Kerberos >$M#\\?#

9C? Java JGSS a)Lr

g{}Z9C? Java JGSS a)Lr,r9C IBM JGSS Kinit M Ktab $_4q!>$M#\\?#Kinit

M Ktab $_9C|nPgf"a)`FZd|f>ya)D!n#

v (}9C Kinit $_,ITq! Kerberos >$#K$_*50Kerberos V"PD1(KDC)"q!1]Z

h1](TGT)#TGT JmzCJd|tC Kerberos D~q,|(9C GSS-API D~q#

v (}9C Ktab $_,~qwITq!#\\?#JGSS +#\\?f"Z~qwOD\?mD~P#PX|

`E",N{ Ktab Java D5#

r_,&CLrIT9C JAAS G<gf4q! TGT M#\\?#PX|`E",N{TBZ]:

v Kinit javadoc

v Ktab javadoc

v JAAS G<gf#

9C>z iSeries JGSS a)Lr

g{}Z9C>z iSeries JGSS a)Lr,r9C Qshell kinit M klist 5CLr#PX|`E",N{ Kerberos

>$M\?mD5CLr#
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JAAS Kerberos G<gf

IBM JGSS a)K;v0Java O$MZ(~q1(JAAS)Kerberos G<gf#(}+ Java tT

javax.security.auth.useSubjectCredsOnly hC* false,IT{CK&\?~#

"b:!\? Java JGSS a)LrIT9CG<gf,+>z iSeries JGSS a)Lr4;\9C#

PX JAAS D|`E",N{ Java O$MZ(~q#

JAAS M JVM mI(

g{}Z9C2+T\mw,h*7#&CLrM JGSS _PX*D JVM M JAAS mI(#PX|`E",

N{9C2+T\mw#

JAAS dCD~!n

G<gfh*;v JAAS dCD~,CD~8( com.ibm.security.auth.module.Krb5LoginModule w**9CD

G<#i#BmP>K Krb5LoginModule 'VD!n#"b,!nG;xVs!4D#

!n{ 5 1!5 bM

principal <string> ^;a>dk# Kerberos we{F

credsType initiator|acceptor|both initiator JGSS >$`M

forwardable true|false false Gq*q!I*"D1]Zh1](TGT)

proxiable true|false false Gq*q!IzmD TGT

useCcache <URL> ;9C ccache S8(D>$_Y:fPlw TGT

useKeytab <URL> ;9C\?m S8(D\?mPlw#\\?

useDefaultCcache true|false ;9C1! ccache S1!>$_Y:fPlw TGT

useDefaultKeytab true|false ;9C1!\?m S8(D\?mPlw#\\?

PX9C Krb5LoginModule Dr%>},N{y> JAAS G<dCD~#

!n;f]T

3) Krb5LoginModule !n(we{}b)%`;f],bb6Ez;\+|G;p8(#Bmm>f]DM

;f]DG<#i!n#

mPD8>{hv=v`X*D!n.dDX5:

v X = ;f]

v N/A = ;JCDiO

v UW = f]

Krb5LoginModule
!n

credsType
initiator

credsType
acceptor

credsType
both

forward proxy u s e
Ccache

u s e
Keytab

useDefault
Ccache

useDefault
Keytab

credsType=initiator N/A N/A X X

credsType=acceptor N/A N/A X X X X

credsType=both N/A N/A

forwardable X X X X X

proxiable X X X X X

useCcache X X X X X X
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Krb5LoginModule
!n

credsType
initiator

credsType
acceptor

credsType
both

forward proxy u s e
Ccache

u s e
Keytab

useDefault
Ccache

useDefault
Keytab

useKeytab X X X X X X

useDefaultCcache X X X X X X

useDefaultKeytab X X X X X X

we{!n

IT+we{kNNd|!n;p8(#1z48(we{1,Krb5LoginModule I\aa>C'dkwe{#

Krb5LoginModule Gqa>C'!vZz8(Dd|!n#PX|`E",N{a>dkwe{M\k#

~qwe{q=

Xk9CTBdP;vq=48(~qwe{:

v <service_name>(}g,superSecureServer)

v <service_name>@<host>(}g,superSecureServer@myhost)

Zsfbvq=P,<host> G~qy$tDzwDwz{#IT(+";G;(*)9C+^(wz{#

"b: JAAS +3)V{6p*(g{#1Z JAAS V{.(gwe{)P9CTBNNV{1,C}E(p

CV{:

_(B._)
:(0E)
/ (1\)
\(41\)

a>dkwe{M\k

zZ JAAS dCD~P8(D!n7( Krb5LoginModule G<GG;%=9G;%=#

v G;%=G<;a>dkNNE"

v ;%=G<a>dkwe{M/r\k

G;%=G<

1+>$`M8(*t/=(credsType=initiator)R4PTBdP;nYw1,G<TG;%=D==x

P:

v 8( useCcache !n

v + useDefaultCcache !nhC* true

1+>$`M8(*S\=r=_(credsType=acceptor r credsType=both)R4PTBdP;nYw1,

G<2TG;%=D==xP:

v 8( useKeytab !n

v + useDefaultKeytab !n8(* true

;%=G<

d|dC<BG<#ia>dkwe{M\k,Tc|ITS Kerberos KDC q! TGT#18(we!n1,

G<#iva>dk\k#

;%=G<*s&CLr8( com.ibm.security.auth.callback.Krb5CallbackHandler w*4(G<OBD1DXw

&mLr#Xw&mLr:pa>xPdk#
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>$`M!n
1*s>$`M*t/=MS\=(credsType=both)1,Krb5LoginModule q! TGT M#\\?#G<#

i9C TGT 4t/OBDM#\\?TS\OBD#JAAS dCD~Xk|,c;DE"E\9G<#i\;

qC=V`MD>$#

TZ>$`MS\=M=_,G<#iY(;v~qwe#

dCM_TD~

JGSS M JAAS @5Z8vdCM_TD~#h*`-b)D~T{OzD73M&CLr#g{;+ JAAS

k JGSS dO9C,rIT2+XvT JAAS dCM_TD~#

v Kerberos dCD~

v JAAS dCD~

v JAAS Z(_TD~

v Java w2+TtTD~

v >$_Y:fM~qw\?m

"b:ZTB8>E"P,${java.home} m>z}Z~qwO9CD Java f>D;CD76#}g,g{}

Z9C J2SDK V1.4,r ${java.home} * /QIBM/ProdData/Java400/jdk14#G!C Java w?<D5J76f

;tThCPD ${java.home}#

Kerberos dCD~

IBM JGSS h*;v Kerberos dCD~#Kerberos dCD~D1!{FM;C!vZ}Z9CDYw53#

JGSS 9CTB3r4Qw1!dCD~:

1. I Java tT java.security.krb5.conf }CDD~

2. ${java.home}/lib/security/krb5.conf

3. Microsoft Windows(R) =(OD c:\winnt\krb5.ini

4. Solaris(TM) =(OD /etc/krb5/krb5.conf

5. d| Unix(R) =(OD /etc/krb5.conf

JAAS dCD~

9C JAAS G<&\?~h* JAAS dCD~#(}hCTBdP;vtT,IT8( JAAS dCD~:

v Java 53tT java.security.auth.login.config

v ${java.home}/lib/security/java.security D~PD2+TtT login.config.url.<integer>

PX|`E",N{ Sun Java O$MZ(~q(JAAS)Web >c #

JAAS _TD~

19C1!_T5V1,JGSS (}Z_TD~PG<mI(+ JAAS mI(Zh5e#(}hCTBdP;

vtT,IT8( JAAS _TD~:

v Java 53tT java.security.policy

v ${java.home}/lib/security/java.security D~PD2+TtT policy.url.<integer>

g{}Z9C J2SDK V1.4,r* JAAS 8(%@D_TD~GI!D#J2SDK V1.4 PD1!_Ta)Lr

'V JAAS yh*D_TD~n#
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PX|`E",N{ Sun Java O$MZ(~q(JAAS)Web >c #

Java w2+TtTD~

Java ibz(JVM)9Cm`X*D2+TtT,zIT(}`- Java w2+TtTD~hC|G#KD~

({* java.security)(#$tZ iSeries ~qwOD ${java.home}/lib/security ?<P#

BfDPmhv8vk9C JGSS PXD2+TtT#9Chvw*`- java.security D~D8O#

"b:g{JC,hv|(KP JGSS y>yh*DJ15#

security.provider.<integer>:z*9CD JGSS a)Lr#92,X"aS\a)Lr`#IBM JGSS 9C

IBM JCE a)Lra)DS\Md|2+T~q#Oq4UTB>}8( sun.security.provider.Sun M

com.ibm.crypto.provider.IBMJCE |:

security.provider.1=sun.security.provider.Sun
security.provider.2=com.ibm.crypto.provider.IBMJCE

policy.provider:53_T&mLr`#}g:

policy.provider=sun.security.provider.PolicyFile

policy.url.<integer>:_TD~D URL#*9Cy>_TD~,|(;v`FTBZ]Dn:

policy.url.1=file:/home/user/jgss/config/java.policy

login.configuration.provider:JAAS G<dC&mLr`,}g:

login.configuration.provider=com.ibm.security.auth.login.ConfigFile

auth.policy.provider:JAAS yZweDCJXF_T&mLr`,}g:

auth.policy.provider=com.ibm.security.auth.PolicyFile

login.config.url.<integer>:JAAS G<dCD~D URL#*9Cy>dCD~,|(;v`FZTBZ]D

n:

login.config.url.1=file:/home/user/jgss/config/jaas.conf

auth.policy.url.<integer>:JAAS _TD~D URL#IT+yZweDMyZ CodeSource D9l|(Z JAAS

_TD~P#*9Cy>_TD~,|(;v`FTBZ]Dn:

auth.policy.url.1=file:/home/user/jgss/config/jaas.policy

>$_Y:fM~qw\?m

C'we+|D Kerberos >$#fZ>$_Y:fP#~qwe+|D#\\?#fZ\?mP#ZKP1,

IBM JGSS 4BP==R=b)_Y:f:

C'>$_Y:f

JGSS 9CTB3r4R=C'>$_Y:f:

1. I Java(TM) tT KRB5CCNAME }CDD~

2. I73d? KRB5CCNAME }CDD~

3. Unix 53OD /tmp/krb5cc_<uid>

4. ${user.home}/krb5cc_${user.name}

5. ${user.home}/krb5cc(g{;\q! ${user.name})
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~qw\?m

JGSS 9CTB3r4R=~qw\?mD~:

1. Java(TM) tT KRB5_KTNAME D5

2. Kerberos dCD~D libdefaults ZPD default_keytab_name n

3. ${user.home}/krb5_keytab

*" IBM JGSS &CLr

PX*" IBM JGSS &CLrD|`E",N{TBwb:

`L=h

Kb*" JGSS &CLryhD=h,||(9C+MGE"4(X*D JGSS Ts"("M>}OB

DT09C per-message ~q#

+ JAAS k JGSS &CLrdO9C

KbgNtC JGSS D JAAS Kerberos G<&\?~#E"|(9CG<&\?~DhsM>}zkD

Lr,O#

wT

KbgN9C JGSS wT4V`"T>PozDwT{"#

JGSS javadoc N<E"

4i org.ietf.jgss api |PD`M=(D javadoc E"T0 Kerberos >$\m$_(kinit"ktab M klis)

D Java f>D javadoc E"#

JGSS y>

9Cy>Lr4"VgNE\Z&CLrP9C JGSS#y>D5|( Java 4zk"KPy>D8>E

""dCM_TD~H#

**" JGSS &CLr,h*l$_6 GSS-API f6M Java s(f6#IBM JGSS 1.0 w*yZ"qXb

)f6#PX|`E",N{TB4S#

v RFC 2743: Generic Security Service Application Programming Interface Version 2, Update 1

v RFC 2853: Generic Security Service API Version 2: Java Bindings

IBM JGSS &CLr`L=h

JGSS &CLrPDYwq-0;c2+T~q&CLr`LSZ1(GSS-API)Yw#M#PX JGSS YwD

X*EnDE",N{ JGSS En#

JGSS +MGE

3)X*D JGSS YwazI Java VZ}iDq=DGE#+GES;v JGSS TH53*"Am;vTH

53G&CLrDpN#JGSS ";TNN==<x&CLrCZ+MGED-i#&CLrIT+ JGSS G

Ekd|&CLr(4G JGSS)}];p+M#;x,JGSS YwvS\M9CX(Z JGSS DGE#
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JGSS &CLrPDYw3r

JGSS Ywh*3)Xk4TBP>DNr9CD`L9l#?v=hJCZt/=MS\=#

"b:E"|(>}zkDLr,O,|GY}5wKgN9C_6 JGSS API "Yh&CLr<kK

org.ietf.jgss |#!\m`_6 API GXXD,+GLr,OvT>b)=(Dn#CDq=#1;,&9Cn

JOh*D API =(#

1. 4( GSSManager

GSSManager D5}Cw4(d| JGSS Ts5}DzIw#

2. 4( GSSName

GSSName m> JGSS weDm]#18(U GSSName 1,3) JGSS YwIT(;M9C1!we#

3. 4( GSSCredential

GSSCredential eVweDX(ZzFD>$#

4. 4( GSSContext

GSSContext CZOBD("MsL per-message ~q#

5. ZOBDP!qI!D~q

&CLrXkT=XksI!D~q,g`%O$#

6. ("OBD

t/=TS\=O$T:#;x,1ks`%O$1,S\=VTt/=O$T:#

7. 9C per-message ~q

t/=MS\=yZ("DOBD;;2+{"#

8. >}OBD

&CLr>};Yh*DOBD#

4( GSSManager
GSSManager is`Cw4(TB JGSS TsDzIw:

v GSSName

v GSSCredential

v GSSContext

GSSManager 2_P;)CZ7(\'VD2+TzFM{F`MT0CZ8( JGSS a)LrD=(#9C

GSSManager getInstance 2,=(44(1! GSSManager D5}:

GSSManager manager = GSSManager.getInstance();

4( GSSName
GSSName m> GSS-API weDm]#GSSName ITqCweDm`m>,?v<zm;v\'VDBcz

F#v|,;v{Fm>D GSSName F*0zF{1(MN)#

GSSManager _P8vCZSV{.r;v,xDVZ}i4( GSSName DXX=(#b)=(y]8(D

{F`MbMV{.rVZ}i#;civB,&9C GSSName VZ}i=(4X(<vD{F#<vD{

F(#*`M GSSName.NT_EXPORT_NAME DzF{F#dP3)=(Jm8(*C44({FD2+Tz

F#
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>}:9C GSSName
TBy>zk,OT>gN9C GSSName#

"b:+ Kerberos ~q{V{.8(* <service> r <service@host>,dP <service> *~qD{F,x <host>

*~qKPyZzwDwz{F#IT(+";G;(*)9C+^(wz{#1!TV{.D @ <host> ?

V1,GSSName 9C>Xwz{#

// Create GSSName for user foo.
GSSName fooName = manager.createName(“foo”, GSSName.NT_USER_NAME);

// Create a Kerberos V5 mechanism name for user foo.
Oid krb5Mech = new Oid(“1.2.840.113554.1.2.2”);
GSSName fooName = manager.createName(“foo”, GSSName.NT_USER_NAME, krb5Mech);

// Create a mechanism name from a non-mechanism name by using the GSSName
// canonicalize method.
GSSName fooName = manager.createName(“foo”, GSSName.NT_USER_NAME);
GSSName fooKrb5Name = fooName.canonicalize(krb5Mech);

4( GSSCredential
GSSCredential |,*we4(OBDyh*DyPS\E""IT|,`vzFD>$E"#

GSSManager _P}V>$4(=(#dPD=V=(ICN}4m> GSSName">$DzfZ"q!>$y

CD;vr`vzFM>$9C`M#Z}V=(vIC9C`M"9Cd|N}D1!5#8(UzF29

C1!zF#8(UzF}i<B=(5X1!zFiD>$#

"b:r* IBM JGSS v'V Kerberos V5 zF,yT|*1!zF#

&CLr;N;IT4(}V>$`MPDdP;V(t/"S\rt/MS\)#

v OBDt/=4(t/>$

v S\=4(S\>$

v 2pt/=wCDS\=4(t/MS\>$#

>}:qC>$

TB>}qCt/=D1!>$:

GSSCredentials fooCreds = manager.createCredentials(GSSCredential.INITIATE)

TB>}qCt/= foo D Kerberos V5 >$,b)>$_P1!P'Z:

GSSCredential fooCreds = manager.createCredential(fooName, GSSCredential.DEFAULT_LIFETIME,
krb5Mech,GSSCredential.INITIATE);

TB>}qC;v+?*1!5DS\=>$:

GSSCredential serverCreds = manager.createCredential(null, GSSCredential.DEFAULT_LIFETIME,
(Oid)null, GSSCredential.ACCEPT);

4( GSSContext
IBM JGSS 'V GSSManager *4(OBDa)D=V=(:

v IOBDt/=9CD=(

306 iSeries: IBM Developer Kit for Java



v IS\=9CD=(

"b:GSSManager a)KCZ4(OBDDZ}V=(,|f0XB4(H0<vDOBD#;x,r* IBM

JGSS Kerberos V5 zF;'V9CQ<vDOBD,rK IBM JGSS ;'VK=(#

&CLr;\9Ct/=OBD4S\OBD,2;\9CS\=OBD4t/OBD#4(OBDD=V\

'VD=(<h*;v>$w*dk#1>$D5*U1,JGSS 9C1!>$#

>}:9C GSSContext

TB>}4(OBD,we(foo)C|ITt/wz(securityCentral)O_PTH53(superSecureServer)

DOBD#>}+CTH538(* superSecureServer@securityCentral#4(DOBDZ1!1dNZP':

GSSName serverName = manager.createName(“superSecureServer@securityCentral”,
GSSName.NT_HOSTBASED_SERVICE, krb5Mech);

GSSContext fooContext = manager.createContext(serverName, krb5Mech, fooCreds,
GSSCredential.DEFAULT_LIFETIME);

TB>}4( superSecureServer DOBD,TS\NbTH53t/DOBD:

GSSContext serverAcceptorContext = manager.createContext(serverCreds);

"b,&CLrIT4(",19C=V`MDOBD#

ksI!D2+T~q

&CLrITks8vI!D2+T~qPDNN;v#IBM JGSS 'VTBI!~q:

v Z(

v `%O$

v XElb

v ^rlb

v ICD per-message z\T

v ICD per-message j{T

*ksI!D~q,&CLrXk(}ZOBDP9CJ1Dks=(T=Xavks#;Pt/=ITks

b)I!D~q#t/=XkZ*<("OBD.0avks#

PXI!~qD|`E",N{0rXx$LNqi(IETF)RFC 2743 Generic Security Services Application

Programming Interface Version 2, Update 1 PD ptional Service Support #

>}:ksI!D~q

ZTB>}P,OBD(fooContext)kstC`%O$M/P~q:

fooContext.requestMutualAuth(true);
fooContext.requestCredDeleg(true);

("OBD

=v(EDTH53Xk("IT9C per-message ~qD2+OBD#t/=ZdOBDPwC

initSecContext(),+GE5XAt/=&CLr#t/=&CLr+OBDGE+MAS\=&CLr#S\

=ZdOBDPwC acceptSecContext(),8(St/=SU=DOBDGE#y]t/=y!qDBczFM
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I!~q,acceptSecContext() I\zI;vGE,S\=&CLrXk+CGE*"xt/=&CLr#;s

t/=&CLr9CSU=DGEwC initSecContext() `N#

&CLrIT`NwC GSSContext.initSecContext() M GSSContext.acceptSecContext()#&CLr2ITZOB

D("ZdkTH53;;`vGE#rK,("OBDDdM=(9C-74wC GSSContext.initSecContext()

r GSSContext.acceptSecContext(),1=&CLr("OBD*9#

>}:("OBD

TB>}5wOBD("Dt/=(foo)K:

byte array[] inToken = null; // The input token is null for the first call
int inTokenLen = 0;

do {
byte[] outToken = fooContext.initSecContext(inToken, 0, inTokenLen);

if (outToken != null) {
send(outToken); // transport token to acceptor

}

if( !fooContext.isEstablished()) {
inToken = receive(); // receive token from acceptor

inTokenLen = inToken.length;
}

} while (!fooContext.isEstablished());

TB>}5wOBD("DS\=K:

// The acceptor code for establishing context may be the following:
do {

byte[] inToken = receive(); // receive token from initiator
byte[] outToken =

serverAcceptorContext.acceptSecContext(inToken, 0, inToken.length);

if (outToken != null) {
send(outToken); // transport token to initiator

}
} while (!serverAcceptorContext.isEstablished());

9C per-message ~q

Z("2+OBDs,=v}Z(EDTH53IT(}("OBD4;;2+{"#NN;vTH53<I

T"v;u2+{",x^[|Z("OBD1GCwt/=9GCwS\=#*K9{"2+,IBM JGSS y

Z{"4FcS\{"j{Tzk(MIC)#I!X,IBM JGSS IT9C Kerberos V5 zF4S\{"To

z7##\T#

"M{"

IBM JGSS a)K=i=(4#${":wrap() M getMIC()#

9C wrap()

wrap =(4PTBYw:

v Fc MIC

v T{"xPS\(I!)

v 5XGE
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wC&CLr9C MessageProp `,, GSSContext 48(Gq+{"S\#

5XDGE|,{"D MIC MD>#{"DD>G\D(TZS\D{")r-<D?D>(TZ;PS\D

{")#

9C getMIC()

getMIC =(4PTBYw,+;\T{"xPS\:

v Fc MIC

v 5XGE

5XDGEv|,FcD MIC,x;|(-<{"#yT,}K+ MIC GE+MATH53b,XkT3V

==9TH53*@-<{",Tc|ITi$ MIC#

>}:9C per-message ~q4"M{"

TB>}T>;vTH53(foo)gN|0;u{"T"M=m;vTH53(superSecureServer):

byte[] message = “Ready to roll!”.getBytes();
MessageProp mprop = new MessageProp(true); // foo wants the message encrypted
byte[] wrappedMessage =

fooContext.wrap(message, 0, message.length, mprop);
send(wrappedMessage); // transfer the wrapped message to superSecureServer

// This is how superSecureServer may obtain a MIC for delivery to foo:
byte[] message = “You bet!”.getBytes();
MessageProp mprop = null; // superSecureServer is content with

// the default quality of protection

byte[] mic =
serverAcceptorContext.getMIC(message, 0, message.length, mprop);

send(mic);
// send the MIC to foo. foo also needs the original message to verify the MIC

SU{"

|0D{"DSU=9C unwrap() +{"bk#unwrap =(4PTBYw:

v i${"P6kDS\ MIC

v 5X"M=Fc MIC yyZD-<{"

g{"M=Q+{"S\,unwrap() Zi$ MIC .0+{"b\,;s5X-<D?D>{"#MIC GED

SU=9C verifyMIC() 4yZx({"i$ MIC#

TH&CLr9CdT:D-i4%`+M JGSS OBDM{"GE#TH&CLr9Xk(eCZ7(GE

G MIC 9G|0D{"D-i#}g,bV-iD;?VI\k0r%O$M2+Tc1(SASL)&CLr

y9CD-i;yr%(MO\)#SASL -i8(OBDS\=<UGZ("OBDs"M per-message(Q

|0)GEDZ;vTH53#

PX|`E",N{r%O$M2+Tc(SASL) #

>}:9C per-message ~q4SU{"

TB>}T>TH53(superSecureServer)gN+|Sm;vTH53(foo)PSU=DQ|0DGEb

|:
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MessageProp mprop = new MessageProp(false);

byte[] plaintextFromFoo =
serverAcceptorContext.unwrap(wrappedTokenFromFoo, 0,

wrappedTokenFromFoo.length, mprop);

// superSecureServer can now examine mprop to determine the message properties
// (such as whether the message was encrypted) applied by foo.

// foo verifies the MIC received from superSecureServer:

MessageProp mprop = new MessageProp(false);
fooContext.verifyMIC(micFromFoo, 0, micFromFoo.length, messageFromFoo, 0,

messageFromFoo.length, mprop);

// foo can now examine mprop to determine the message properties applied by
// superSecureServer. In particular, it can assert that the message was not
// encrypted since getMIC should never encrypt a message.

>}OBD

1;Yh*OBD1,TH53+>}OBD#Z JGSS YwP,?vTH53%=fXv(N1>}OBD

x;h*(*dTH53#

JGSS 4(e>}OBDGE#*>}OBD,TH53wC GSSContext TsD&C=(4MEOBDy9C

DNNJ4#}G&CLr+TshC*U,qrQ&CD GSSContext TsTGICJD#;x,9CQ&

CD(+TGICJD)OBDDNN"T<+Wv;vl##

+ JAAS k JGSS &CLrdO9C

IBM JGSS |(;vI!D JAAS G<h),|Jm&CLr9C JAAS 4qC>$#Z JAAS G<h)+

we>$M\?#fZ JAAS G<OBDDwbTsPs,JGSS ITSCwblw>$#

JGSS D1!P*GSwblw>$M\?#(}+ Java tT javax.security.auth.useSubjectCredsOnly hC*

false,IT{CK&\?~#

"b:!\? Java JGSS a)LrIT9CG<gf,+>z iSeries JGSS a)Lr4;\9C#

PX JAAS &\?~D|`E",N{qC Kerberos >$M\?#

*9C JAAS G<h),&CLrXkTBP==q- JAAS `L#M:

v 4( JAAS G<OBD

v Z JAAS Subject.doAs 9lD6'PxPYw

TBzk,OY}5wKZ JAAS Subject.doAs 9lD6'PxPYwDEn:

static class JGSSOperations implements PrivilegedExceptionAction {
public JGSSOperations() {}
public Object run () throws GSSException {

// JGSS application code goes/runs here
}

}

public static void main(String args[]) throws Exception {
// Create a login context that will use the Kerberos
// callback handler
// com.ibm.security.auth.callback.Krb5CallbackHandler
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// There must be a JAAS configuration for "JGSSClient"
LoginContext loginContext =

new LoginContext("JGSSClient", new Krb5CallabackHandler());
loginContext.login();

// Run the entire JGSS application in JAAS privileged mode
Subject.doAsPrivileged(loginContext.getSubject(),

new JGSSOperations(), null);
}

wT

1"Tj6 J G S S Jb1,9C J G S S wT\&4zIPozDV`{"#(}* J a v a tT

com.ibm.security.jgss.debug hCJ1D5,ITr*;vr`v`p#(}9C:E4t*`p{$n`v`p#

wT`p|(:

`p hv

help P>wT`p

all TyP`pr*wT

off j+XUwT

app &CLrwT(1!5)

ctx OBDYwwT

cred >$(|({F)Yw

marsh GED`i

mic MIC Yw

prov a)LrYw

qop QOP Yw

unmarsh GED!{`i

unwrap !{XFYw

wrap XFYw

JGSS wT`

*PF.XwT JGSS &CLr,Z IBM JGSS r\P9CwT`#&CLrIT9CwT`4r*MXU

wT`p"T>n/`pDwTE"#

1!wT9l/}A! Java tT com.ibm.security.jgss.debug 47(*$n(r*)D)`p#

>}:wT&CLr`p

TB>}T>gNks&CLr`pDwTE":

import com.ibm.security.jgss.debug;

Debug debug = new Debug(); // Gets categories from Java property

// Lots of work required to set up someBuffer. Test that the
// category is on before setting up for debugging.
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if (debug.on(Debug.OPTS_CAT_APPLICATION)) {
// Fill someBuffer with data.

debug.out(Debug.OPTS_CAT_APPLICATION, someBuffer);
// someBuffer may be a byte array or a String.

y>:IBM Java ;c2+T~q(JGSS)

0IBM Java ;c2+T~q1(JGSS)y>D~|(M'zM~qwLr"dCD~"_TD~M javadoc N

<E"#

ITi4y>D HTML f>rBXy>LrD javadoc E"M4zk#BXy>9z\;i4 javadoc N<

E""lizk"`-dCM_TD~"`kMKPy>Lr:

v i4y>D HTML f>

v BXMi4y> javadoc E"

v BXMKPy>Lr

y>LrDhv

JGSS y>|(DvLr:

v G JAAS ~qw

v G JAAS M'z

v tC JAAS D~qw

v tC JAAS DM'z

tC JAAS Df>k|GDG JAAS T&f>j+IT%Yw#rK,ITTG JAAS ~qwKPtC JAAS

DM'z,"RITTtC JAAS D~qwKPG JAAS M'z#

"b:1KPy>1,IT8(;vr`vI! Java tT,|(dCM_TD~D{F"JGSS wT!nM2

+T\mw#9ITr*MXU JAAS &\?~#

ITZ%~qwr+~qwdCPKPy>#%~qwdCI;vkw~qw(EDM'ziI#+~qwd

CI;vw~qwM;v(z~qwiI,dPw~qwCw(z~qwDt/=rM'z#

19C+~qwdC1,M'zWHt/OBD"kw~qw;;2+{"#B;=,M'z+d>$/Px

w~qw#;s,w~qwzmM'z9Cb)>$4t/OBD"k(z~qw;;2+{"#2IT9C

+~qwdC,dPw~qwCwT:DM'z#ZbVivB,w~qw9CT:D>$4t/OBD"k

(z~qw;;2+{"#

ITTw~qw,1KPNN}?DM'z#!\IT1ST(z~qwKPM'z,+(z~qw;\9C

/PD>$r9CT:D>$w*t/=KP#

i4 IBM JGSS y>

0IBM Java ;c2+T~q1(JGSS)y>D~|(M'zM~qwLr"dCD~"_TD~M javadoc N

<E"#9CTB4S4i4 JGSS y>D HTML f>#

PX=SE",N{BPwb:

v y>LrDhv
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v BXMKPy>Lr

i4y>Lr

(}9CTB4S4i4 JGSS y>LrD HTML f>:

v y>G JAAS M'zLr

v y>G JAAS ~qwLr

v y>tC JAAS DM'zLr

v y>tC JAAS D~qwLr

i4y>dCM_TD~

(}9CTB4S4i4 JGSS dCM_TD~D HTML f>:

v Kerberos dCD~

v JAAS dCD~

v JAAS _TD~

v Java _TD~

y>:IBM JGSS G JAAS M'zLr

PX9Cy>M'zLrD|`E",N{BXMKPy>Lr#

"b:kDAzk>};#$ywTKbX*D(IE"#

// IBM JGSS 1.0 Sample Client Program

package com.ibm.security.jgss.test;
import org.ietf.jgss.*;
import com.ibm.security.jgss.Debug;

import java.io.*;
import java.net.*;
import java.util.*;

/**
* A JGSS sample client;
* to be used in conjunction with the JGSS sample server.
* The client first establishes a context with the server
* and then sends wrapped message followed by a MIC to the server.
* The MIC is calculated over the plain text that was wrapped.
* The client requires to server to authenticate itself
* (mutual authentication) during context establishment.
* It also delegates its credentials to the server.
*
* It sets the JAVA variable
* javax.security.auth.useSubjectCredsOnly to false
* so that JGSS will not acquire credentials through JAAS.
*
* The client takes input parameters, and complements it
* with information from the jgss.ini file; any required input not
* supplied on the command line is taking from the jgss.ini file.
*
* Usage: Client [options]
*
* The -? option produces a help message including supported options.
*
* This sample client does not use JAAS.
* The client can be run against the JAAS sample client and server.
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* See {@link JAASClient JAASClient} for a sample client that uses JAAS.
*/

class Client
{

private Util testUtil = null;
private String myName = null;
private GSSName gssName = null;
private String serverName = null;
private int servicePort = 0;
private GSSManager mgr = GSSManager.getInstance();
private GSSName service = null;
private GSSContext context = null;
private String program = “Client”;
private String debugPrefix = “Client: ”;
private TCPComms tcp = null;
private String data = null;
private byte[] dataBytes = null;
private String serviceHostname= null;
private GSSCredential gssCred = null;

private static Debug debug = new Debug();

private static final String usageString =
“\t[-?] [-d | -n name] [-s serverName]”

+ “\n\t[-h serverHost [:port]] [-p port] [-m msg]”
+ “\n”
+ “\n -?\t\t\thelp; produces this message”
+ “\n -n name\t\tthe client’s principal name (without realm)”
+ “\n -s serverName\t\tthe server’s principal name (without realm)”
+ “\n -h serverHost[:port]\tthe server’s hostname”
+ “ (and optional port number)”
+ “\n -p port\t\tthe port on which the server will be listening”
+ “\n -m msg\t\tmessage to send to the server”;

// Caller must call initialize (may need to call processArgs first).
public Client (String programName) throws Exception
{

testUtil = new Util();
if (programName != null)
{

program = programName;
debugPrefix = programName + “: ”;

}
}

// Caller must call initialize (may need to call processArgs first).
Client (String programName, boolean useSubjectCredsOnly) throws Exception
{

this(programName);
setUseSubjectCredsOnly(useSubjectCredsOnly);

}

public Client(GSSCredential myCred,
String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message)

throws Exception
{

testUtil = new Util();

if (myCred != null)
{

gssCred = myCred;
}
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else
{

throw new GSSException(GSSException.NO_CRED, 0,
“Null input credential”);

}

init(serverNameWithoutRealm, serverHostname, serverPort, message);
}

void setUseSubjectCredsOnly(boolean useSubjectCredsOnly)
{

final String subjectOnly = useSubjectCredsOnly ? “true” : “false”;
final String property = “javax.security.auth.useSubjectCredsOnly”;

String temp = (String)java.security.AccessController.doPrivileged(
new sun.security.action.GetPropertyAction(property));

if (temp == null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “setting useSubjectCredsOnly property to ”
+ useSubjectCredsOnly);

// Property not set. Set it to the specified value.

java.security.AccessController.doPrivileged(
new java.security.PrivilegedAction() {

public Object run() {
System.setProperty(property, subjectOnly);
return null;

}
});

}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “useSubjectCredsOnly property already set ”
+ “in JVM to ” + temp);

}
}

private void init(String myNameWithoutRealm,
String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message) throws Exception

{
myName = myNameWithoutRealm;
init(serverNameWithoutRealm, serverHostname, serverPort, message);

}

private void init(String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message) throws Exception

{
// peer’s name
if (serverNameWithoutRealm != null)
{

this.serverName = serverNameWithoutRealm;
}
else
{

this.serverName = testUtil.getDefaultServicePrincipalWithoutRealm();
}

// peer’s host
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if (serverHostname != null)
{

this.serviceHostname = serverHostname;
}
else
{

this.serviceHostname = testUtil.getDefaultServiceHostname();
}

// peer’s port
if (serverPort > 0)
{

this.servicePort = serverPort;
}
else
{

this.servicePort = testUtil.getDefaultServicePort();
}

// message for peer
if (message != null)
{

this.data = message;
}
else
{

this.data = “The quick brown fox jumps over the lazy dog”;
}

this.dataBytes = this.data.getBytes();

tcp = new TCPComms(serviceHostname, servicePort);
}

void initialize() throws Exception
{

Oid krb5MechanismOid = new Oid(“1.2.840.113554.1.2.2”);

if (gssCred == null)
{

if (myName != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “creating GSSName USER_NAME for ”
+ myName);

gssName = mgr.createName(
myName,
GSSName.NT_USER_NAME,
krb5MechanismOid);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Canonicalized GSSName=” + gssName);

}
else

gssName = null; // for default credentials

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “creating”
+ ((gssName == null)? “ default ” : “ ”)
+ “credential”);

gssCred = mgr.createCredential(
gssName,
GSSCredential.DEFAULT_LIFETIME,
(Oid)null,

316 iSeries: IBM Developer Kit for Java



GSSCredential.INITIATE_ONLY);
if (gssName == null)
{

gssName = gssCred.getName();

myName = gssName.toString();

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “default credential principal=” + myName);

}
}

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + gssCred);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “creating canonicalized GSSName for serverName ” + serverName);

service = mgr.createName(serverName,
GSSName.NT_HOSTBASED_SERVICE,
krb5MechanismOid);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Canonicalized server name = ” + service);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “Raw data=” + data);

}

void establishContext(BitSet flags) throws Exception
{

try {

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “creating GSScontext”);

Oid defaultMech = null;
context = mgr.createContext(service, defaultMech, gssCred,

GSSContext.INDEFINITE_LIFETIME);

if (flags != null)
{

if (flags.get(Util.CONTEXT_OPTS_MUTUAL))
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “requesting mutualAuthn”);

context.requestMutualAuth(true);
}

if (flags.get(Util.CONTEXT_OPTS_INTEG))
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “requesting integrity”);

context.requestInteg(true);
}

if (flags.get(Util.CONTEXT_OPTS_CONF))
{

context.requestConf(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ “requesting confidentiality”);
}

if (flags.get(Util.CONTEXT_OPTS_DELEG))
{
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context.requestCredDeleg(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ “requesting delegation”);
}

if (flags.get(Util.CONTEXT_OPTS_REPLAY))
{

context.requestReplayDet(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ “requesting replay detection”);
}

if (flags.get(Util.CONTEXT_OPTS_SEQ))
{

context.requestSequenceDet(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ “requesting out-of-sequence detection”);
}
// Add more later!

}

byte[] response = null;
byte[] request = null;
int len = 0;
boolean done = false;
do {

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Calling initSecContext”);

request = context.initSecContext(response, 0, len);

if (request != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Sending initial context token”);

tcp.send(request);
}
done = context.isEstablished();

if (!done)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “Receiving response token”);

byte[] temp = tcp.receive();
response = temp;
len = response.length;

}
} while(!done);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “context established with acceptor”);

} catch (Exception exc) {
exc.printStackTrace();
throw exc;

}
}

void doMIC() throws Exception
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “generating MIC”);
byte[] mic = context.getMIC(dataBytes, 0, dataBytes.length, null);

if (mic != null)
{
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debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “sending MIC”);
tcp.send(mic);

}
else

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “getMIC Failed”);

}

void doWrap() throws Exception
{

MessageProp mp = new MessageProp(true);
mp.setPrivacy(context.getConfState());

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “wrapping message”);

byte[] wrapped = context.wrap(dataBytes, 0, dataBytes.length, mp);

if (wrapped != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “sending wrapped message”);

tcp.send(wrapped);
}
else

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “wrap Failed”);
}

void printUsage()
{

System.out.println(program + usageString);
}

void processArgs(String[] args) throws Exception
{

String port = null;
String myName = null;
int servicePort = 0;
String serviceHostname = null;

String sHost = null;
String msg = null;

GetOptions options = new GetOptions(args, “?h:p:m:n:s:”);
int ch = -1;
while ((ch = options.getopt()) != options.optEOF)
{

switch(ch)
{

case ’?’:
printUsage();
System.exit(1);

case ’h’:
if (sHost == null)
{

sHost = options.optArgGet();
int p = sHost.indexOf(’:’);
if (p != -1)
{

String temp1 = sHost.substring(0, p);
if (port == null)

port = sHost.substring(p+1, sHost.length()).trim();
sHost = temp1;

}
}
continue;
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case ’p’:
if (port == null)

port = options.optArgGet();
continue;

case ’m’:
if (msg == null)

msg = options.optArgGet();
continue;

case ’n’:
if (myName == null)

myName = options.optArgGet();
continue;

case ’s’:
if (serverName == null)

serverName = options.optArgGet();
continue;

}
}

if ((port != null) && (port.length() > 0))
{

int p = -1;
try {

p = Integer.parseInt(port);
} catch (Exception exc) {

System.out.println(“Bad port input: ”+port);
}

if (p != -1)
servicePort = p;

}

if ((sHost != null) && (sHost.length() > 0)) {
serviceHostname = sHost;

}

init(myName, serverName, serviceHostname, servicePort, msg);
}

void interactWithAcceptor(BitSet flags) throws Exception
{

establishContext(flags);
doWrap();
doMIC();

}

void interactWithAcceptor() throws Exception
{

BitSet flags = new BitSet();
flags.set(Util.CONTEXT_OPTS_MUTUAL);
flags.set(Util.CONTEXT_OPTS_CONF);
flags.set(Util.CONTEXT_OPTS_INTEG);
flags.set(Util.CONTEXT_OPTS_DELEG);
interactWithAcceptor(flags);

}

void dispose() throws Exception
{

if (tcp != null)
{

tcp.close();
}

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

System.out.println(debug.toString()); // XXXXXXX
String programName = “Client”;
Client client = null;
try {

client = new Client(programName,
false); // don’t use Subject creds.

client.processArgs(args);
client.initialize();
client.interactWithAcceptor();

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION,

programName + “ Exception: ” + exc.toString());
exc.printStackTrace();
throw exc;

} finally {
try {

if (client != null)
client.dispose();

} catch (Exception exc) {}
}

debug.out(Debug.OPTS_CAT_APPLICATION, programName + “: done”);
}

}

y>:IBM JGSS G JAAS ~qwLr

PX9Cy>~qwLrD|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

// IBM JGSS 1.0 Sample Server Program

package com.ibm.security.jgss.test;

import org.ietf.jgss.*;
import com.ibm.security.jgss.Debug;
import java.io.*;
import java.net.*;
import java.util.*;

/**
* A JGSS sample server; to be used in conjunction with a JGSS sample client.
*
* It continuously listens for client connections,
* spawning a thread to service an incoming connection.
* It is capable of running multiple threads concurrently.
* In other words, it can service multiple clients concurrently.
*
* Each thread first establishes a context with the client
* and then waits for a wrapped message followed by a MIC.
* It assumes that the client calculated the MIC over the plain
* text wrapped by the client.
*
* If the client delegates its credential to the server, the delegated
* credential is used to communicate with a secondary server.
*
* Also, the server can be started to act as a client as well as
* a server (using the -b option). In this case, the first
* thread spawned by the server uses the server principal’s own credential
* to communicate with the secondary server.
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*
* The secondary server must have been started prior to the (primary) server
* initiating contact with it (the scondary server).
* In communicating with the secondary server, the primary server acts as
* a JGSS initiator (i.e., client), establishing a context and engaging in
* wrap and MIC per-message exchanges with the secondary server.
*
* The server takes input parameters, and complements it
* with information from the jgss.ini file; any required input not
* supplied on the command line is taking from the jgss.ini file.
* Built-in defaults are used if there is no jgss.ini file or if a particular
* variable is not specified in the ini file.
*
* Usage: Server [options]
*
* The -? option produces a help message including supported options.
*
* This sample server does not use JAAS.
* It sets the JAVA variable
* javax.security.auth.useSubjectCredsOnly to false
* so that JGSS will not acquire credentials through JAAS.
* The server can be run against the JAAS sample clients and servers.
* See {@link JAASServer JAASServer} for a sample server that uses JAAS.
*/

class Server implements Runnable
{

/*
* NOTES:
* This class, Server, is expected to be run in concurrent
* multiple threads. The static variables consist of variables
* set from command-line arguments and variables (such as
* the server’s own credentials, gssCred) that are set once during
* during initialization. These variables do not change
* once set and are shared between all running threads.
*
* The only static variable that is changed after being set initially
* is the variable ’beenInitiator’ which is set ’true’
* by the first thread to run the server as initiator using
* the server’s own creds. This ensures the server is run as an initiator
* once only. Querying and modifying ’beenInitiator’ is synchronized
* between the threads.
*
* The variable ’tcp’ is non-static and is set per thread
* to represent the socket on which the client being serviced
* by the thread connected.
*/

private static Util testUtil = null;
private static int myPort = 0;
private static Debug debug = new Debug();
private static String myName = null;
private static GSSCredential gssCred = null;
private static String serviceNameNoRealm = null;
private static String serviceHost = null;
private static int servicePort = 0;
private static String serviceMsg = null;
private static GSSManager mgr = null;
private static GSSName gssName = null;
private static String program = “Server”;
private static boolean clientServer = false;
private static boolean primaryServer = true;

private static boolean beenInitiator = false;

private static final String usageString =
“\t[-?] [-# number] [-d | -n name] [-p port]”
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+ “\n\t[-s serverName] [-h serverHost [:port]] [-P serverPort] [- msg]”
+ “\n”
+ “\n -?\t\t\thelp; produces this message”
+ “\n -# number\t\tWhether primary or secondary server”
+ “ \n\t\t\t(1 = primary, 2 = secondary; default = first)”
+ “\n -n name\t\tthe server’s principal name (without realm)”
+ “\n -p port\t\tthe port on which the server will be listening”
+ “\n -s serverName\t\tsecondary server’s principal name”
+ “ (without realm)”
+ “\n -h serverHost[:port]\tsecondary server’s hostname”
+ “ (and optional port number)”
+ “\n -P port\t\tsecondary server’s port number”
+ “\n -m msg\t\tmessage to send to secondary server”
+ “\n -b \t\trun as both client and server”
+ “ using the server’s owns credentials”;

// Non-static variables are thread-specific
// since each thread runs a separate instance of this class.

private String debugPrefix = null;
private TCPComms tcp = null;

static {
try {

testUtil = new Util();
} catch (Exception exc) {

exc.printStackTrace();
System.exit(1);

}
}

Server (Socket socket) throws Exception
{

debugPrefix = program + “: ”;
tcp = new TCPComms(socket);

}

Server (String program) throws Exception
{

debugPrefix = program + “: ”;
this.program = program;

}

Server (String program, boolean useSubjectCredsOnly) throws Exception
{

this(program);
setUseSubjectCredsOnly(useSubjectCredsOnly);

}

void setUseSubjectCredsOnly(boolean useSubjectCredsOnly)
{

final String subjectOnly = useSubjectCredsOnly ? “true” : “false”;
final String property = “javax.security.auth.useSubjectCredsOnly”;

String temp = (String)java.security.AccessController.doPrivileged(
new sun.security.action.GetPropertyAction(property));

if (temp == null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “setting useSubjectCredsOnly property to ”
+ (useSubjectCredsOnly ? “true” : “false”));

// Property not set. Set it to the specified value.

java.security.AccessController.doPrivileged(
new java.security.PrivilegedAction() {
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public Object run() {
System.setProperty(property, subjectOnly);
return null;

}
});

}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “useSubjectCredsOnly property already set ”
+ “in JVM to ” + temp);

}
}

private void init(boolean primary,
String myNameWithoutRealm,
int port,
String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message,
boolean clientServer)

throws Exception
{

primaryServer = primary;
this.clientServer = clientServer;

myName = myNameWithoutRealm;

// my port
if (port > 0)
{

myPort = port;
}
else if (primary)
{

myPort = testUtil.getDefaultServicePort();
}
else
{

myPort = testUtil.getDefaultService2Port();
}

if (primary)
{

///// peer’s name
if (serverNameWithoutRealm != null)
{

serviceNameNoRealm = serverNameWithoutRealm;
}
else
{

serviceNameNoRealm =
testUtil.getDefaultService2PrincipalWithoutRealm();

}

// peer’s host
if (serverHostname != null)
{

if (serverHostname.equalsIgnoreCase(“localHost”))
{

serverHostname = InetAddress.getLocalHost().getHostName();
}

serviceHost = serverHostname;
}
else
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{
serviceHost = testUtil.getDefaultService2Hostname();

}

// peer’s port
if (serverPort > 0)
{

servicePort = serverPort;
}
else
{

servicePort = testUtil.getDefaultService2Port();
}

// message for peer
if (message != null)
{

serviceMsg = message;
}
else
{

serviceMsg = “Hi there! I am a server.”
+ “But I can be a client, too”;

}
}

String temp = debugPrefix + “details”
+ “\n\tPrimary:\t” + primary
+ “\n\tName:\t\t” + myName
+ “\n\tPort:\t\t” + myPort
+ “\n\tClient+server:\t” + clientServer;

if (primary)
{

temp += “\n\tOther Server:”
+ “\n\t\tName:\t” + serviceNameNoRealm
+ “\n\t\tHost:\t” + serviceHost
+ “\n\t\tPort:\t” + servicePort
+ “\n\t\tMsg:\t” + serviceMsg;

}

debug.out(Debug.OPTS_CAT_APPLICATION, temp);
}

void initialize() throws GSSException
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “creating GSSManager”);

mgr = GSSManager.getInstance();

int usage = clientServer ? GSSCredential.INITIATE_AND_ACCEPT
: GSSCredential.ACCEPT_ONLY;

if (myName != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “creating GSSName for ” + myName);

gssName = mgr.createName(myName,
GSSName.NT_HOSTBASED_SERVICE);

Oid krb5MechanismOid = new Oid(“1.2.840.113554.1.2.2”);
gssName.canonicalize(krb5MechanismOid);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “Canonicalized GSSName=” + gssName);
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}
else

gssName = null;

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “creating”
+ ((gssName == null)? “ default ” : “ ”)
+ “credential”);

gssCred = mgr.createCredential(
gssName, GSSCredential.DEFAULT_LIFETIME,
(Oid)null, usage);

if (gssName == null)
{

gssName = gssCred.getName();
myName = gssName.toString();

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “default credential principal=” + myName);

}
}

void processArgs(String[] args) throws Exception
{

String port = null;
String name = null;
int iport = 0;

String sport = null;
int isport = 0;
String sname = null;
String shost = null;
String smessage = null;

boolean primary = true;
String status = null;

boolean defaultPrinc = false;
boolean clientServer = false;

GetOptions options = new GetOptions(args, “?#:p:n:P:s:h:m:b”);
int ch = -1;
while ((ch = options.getopt()) != options.optEOF)
{

switch(ch)
{

case ’?’:
printUsage();

System.exit(1);

case ’#’:
if (status == null)

status = options.optArgGet();
continue;

case ’p’:
if (port == null)

port = options.optArgGet();
continue;

case ’n’:
if (name == null)

name = options.optArgGet();
continue;

case ’b’:
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clientServer = true;
continue;

////// The other server

case ’P’:
if (sport == null)

sport = options.optArgGet();
continue;

case ’m’:
if (smessage == null)

smessage = options.optArgGet();
continue;

case ’s’:
if (sname == null)

sname = options.optArgGet();
continue;

case ’h’:
if (shost == null)
{

shost = options.optArgGet();
int p = shost.indexOf(’:’);
if (p != -1)
{

String temp1 = shost.substring(0, p);
if (sport == null)

sport = shost.substring
(p+1, shost.length()).trim();

shost = temp1;
}

}
continue;

}
}

if (defaultPrinc && (name != null))
{

System.out.println(
“ERROR: ’-d’ and ’-n ’ options are mutually exclusive”);

printUsage();
System.exit(1);

}

if (status != null)
{

int p = -1;
try {

p = Integer.parseInt(status);
} catch (Exception exc) {

System.out.println( “Bad status input: ”+status);
}

if (p != -1)
{

primary = (p == 1);
}

}

if (port != null)
{

int p = -1;
try {

p = Integer.parseInt(port);
} catch (Exception exc) {
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System.out.println( “Bad port input: ”+port);
}
if (p != -1)

iport = p;
}

if (sport != null)
{

int p = -1;
try {

p = Integer.parseInt(sport);
} catch (Exception exc) {

System.out.println( “Bad server port input: ”+port);
}
if (p != -1)

isport = p;
}

init(primary, // first or second server
name, // my name
iport, // my port
sname, // other server’s name
shost, // other server’s hostname
isport, // other server’s port
smessage, // msg for other server
clientServer); // whether to run as initiator with own creds

}

void processRequests() throws Exception
{

ServerSocket ssocket = null;
Server server = null;
try {

ssocket = new ServerSocket(myPort);
do {

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “listening on port ” + myPort + “ ...”);

Socket csocket = ssocket.accept();

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “incoming connection on ” + csocket);

server = new Server(csocket); // set client socket per thread
Thread thread = new Thread(server);
thread.start();
if (!thread.isAlive())

server.dispose(); // close the client socket
} while(true);

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION,

debugPrefix + “*** ERROR processing requests ***”);
exc.printStackTrace();

} finally {
try {

if (ssocket != null)
ssocket.close(); // close the server socket

if (server != null)
server.dispose(); // close the client socket

} catch (Exception exc) {}
}

}

void dispose()
{

try {
if (tcp != null)
{
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tcp.close();
tcp = null;

}
} catch (Exception exc) {}

}

boolean establishContext(GSSContext context) throws Exception
{

byte[] response = null;
byte[] request = null;

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “establishing context”);

do {
request = tcp.receive();
if (request == null || request.length == 0)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Received no data; perhaps client disconnected”);

return false;
}

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “accepting”);
if ((response = context.acceptSecContext

(request, 0, request.length)) != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “sending response”);

tcp.send(response);
}

} while(!context.isEstablished());

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “context established - ” + context);

return true;
}

byte[] unwrap(GSSContext context, byte[] msg) throws Exception
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “unwrapping”);

MessageProp mp = new MessageProp(true);
byte[] unwrappedMsg = context.unwrap(msg, 0, msg.length, mp);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “unwrapped msg is:”);

debug.out(Debug.OPTS_CAT_APPLICATION, unwrappedMsg);

return unwrappedMsg;
}

void verifyMIC (GSSContext context, byte[] mic, byte[] raw) throws Exception
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “verifying MIC”);

MessageProp mp = new MessageProp(true);
context.verifyMIC(mic, 0, mic.length, raw, 0, raw.length, mp);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “successfully verified MIC”);

}

void useDelegatedCred(GSSContext context) throws Exception
{
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GSSCredential delCred = context.getDelegCred();
if (delCred != null)
{

if (primaryServer)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix +
“Primary server received delegated cred; using it”);

runAsInitiator(delCred); // using delegated creds
}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix +
“Non-primary server received delegated cred; ”

+ “ignoring it”);

}
}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix +
“ERROR: null delegated cred”);

}
}

public void run()
{

byte[] response = null;
byte[] request = null;
boolean unwrapped = false;
GSSContext context = null;

try {
Thread currentThread = Thread.currentThread();
String threadName = currentThread.getName();

debugPrefix = program + “ ” + threadName + “: ”;

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “servicing client ...”);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “creating GSSContext”);

context = mgr.createContext(gssCred);

// First establish context with the initiator.
if (!establishContext(context))

return;

// Then process messages from the initiator.
// We expect to receive a wrapped message followed by a MIC.
// The MIC should have been calculated over the plain
// text that we received wrapped.
// Use delegated creds if any.
// Then run as initiator using own creds if necessary; only
// the first thread does this.

do {
debug.out(Debug.OPTS_CAT_APPLICATION,

debugPrefix + “receiving per-message request”);

request = tcp.receive();
if (request == null || request.length == 0)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Received no data; perhaps client disconnected”);
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return;
}

// Expect wrapped message first.
if (!unwrapped)
{

response = unwrap(context, request);
unwrapped = true;
continue; // get next request

}

// Followed by a MIC.
verifyMIC(context, request, response);

// Impersonate the initiator if it delegated its creds to us.
if (context.getCredDelegState())

useDelegatedCred(context);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “clientServer=” + clientServer
+ “, beenInitiator=” + beenInitiator);

// If necessary, run as initiator using our own creds.
if (clientServer)

runAsInitiatorOnce(currentThread);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “done”);
return;

} while(true);

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + “ERROR”);
exc.printStackTrace();

// Squelch per-thread exceptions so we don’t bring
// the server down because of exceptions in
// individual threads.
return;

} finally {
if (context != null)
{

try {
context.dispose();

} catch (Exception exc) {}
}

}
}

synchronized void runAsInitiatorOnce(Thread thread)
throws InterruptedException

{
if (!beenInitiator)
{

// set flag true early to prevent subsequent threads
// from attempting to runAsInitiator.
beenInitiator = true;

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix +
“About to run as initiator with own creds ...”);

//thread.sleep(30*1000, 0);
runAsInitiator();

}
}
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void runAsInitiator(GSSCredential cred)
{

Client client = null;
try {

client = new Client(cred,
serviceNameNoRealm,
serviceHost,
servicePort,
serviceMsg);

client.initialize();

BitSet flags = new BitSet();
flags.set(Util.CONTEXT_OPTS_MUTUAL);
flags.set(Util.CONTEXT_OPTS_CONF);
flags.set(Util.CONTEXT_OPTS_INTEG);

client.interactWithAcceptor(flags);

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ “Exception running as initiator”);

exc.printStackTrace();
} finally {

try {
client.dispose();

} catch (Exception exc) {}
}

}

void runAsInitiator()
{

if (clientServer)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + “running as initiator with own creds”);

runAsInitiator(gssCred); // use own creds;
}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ “Cannot run as initiator with own creds ”
+ “\nbecause not running as both initiator and acceptor.”);

}
}

void printUsage()
{

System.out.println(program + usageString);
}

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

System.out.println(debug.toString()); // XXXXXXX
String programName = “Server”;

try {
Server server = new Server(programName,

false); // don’t use creds from Subject
server.processArgs(args);
server.initialize();
server.processRequests();

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION, programName + “: EXCEPTION”);
exc.printStackTrace();
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throw exc;
}

}
}

y>:IBM JGSS tC JAAS DM'zLr

PX9Cy>M'zLrD|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

// IBM Java GSS 1.0 sample JAAS-enabled client program

package com.ibm.security.jgss.test;
import com.ibm.security.jgss.Debug;
import com.ibm.security.auth.callback.Krb5CallbackHandler;
import javax.security.auth.Subject;
import javax.security.auth.login.LoginContext;
import java.security.PrivilegedExceptionAction;

/**
* A Java GSS sample client that uses JAAS.
*
* It does a JAAS login and operates within the JAAS login context so created.
*
* It does not set the JAVA variable
* javax.security.auth.useSubjectCredsOnly, leaving
* the variable to default to true
* so that Java GSS acquires credentials from the JAAS Subject
* associated with login context (created by the client).
*
* The JAASClient is equivalent to its superclass {@link Client Client}
* in all other respects, and it
* can be run against the non-JAAS sample clients and servers.
*/

class JAASClient extends Client
{

JAASClient(String programName) throws Exception
{

// Do not set useSubjectCredsOnly. Set only the program name.
// useSubjectCredsOnly default to “true” if not set.
super(programName);

}

static class JAASClientAction implements PrivilegedExceptionAction
{

private JAASClient client;

public JAASClientAction(JAASClient client)
{

this.client = client;
}

public Object run () throws Exception
{

client.initialize();
client.interactWithAcceptor();
return null;

}
}

public static void main(String args[]) throws Exception
{
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String programName = “JAASClient”;
JAASClient client = null;
Debug dbg = new Debug();

System.out.println(dbg.toString()); // XXXXXXX

try {
client = new JAASClient(programName);//use Subject creds
client.processArgs(args);

LoginContext loginCtxt = new LoginContext(“JAASClient”,
new Krb5CallbackHandler());

loginCtxt.login();

dbg.out(Debug.OPTS_CAT_APPLICATION,
programName + “: Kerberos login OK”);

Subject subject = loginCtxt.getSubject();

PrivilegedExceptionAction jaasClientAction
= new JAASClientAction(client);

Subject.doAsPrivileged(subject, jaasClientAction, null);

} catch (Exception exc) {
dbg.out(Debug.OPTS_CAT_APPLICATION,

programName + “ Exception: ” + exc.toString());
exc.printStackTrace();
throw exc;

} finally {
try {

if (client != null)
client.dispose();

} catch (Exception exc) {}
}

dbg.out(Debug.OPTS_CAT_APPLICATION,
programName + “: Done ...”);

}
}

y>:IBM JGSS tC JAAS D~qwLr

PX9Cy>~qwLrD|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

// IBM Java GSS 1.0 sample JAAS-enabled server program

package com.ibm.security.jgss.test;
import com.ibm.security.jgss.Debug;
import com.ibm.security.auth.callback.Krb5CallbackHandler;
import javax.security.auth.Subject;
import javax.security.auth.login.LoginContext;
import java.security.PrivilegedExceptionAction;

/**
* A Java GSS sample server that uses JAAS.
*
* It does a JAAS login and operates within the JAAS login context so created.
*
* It does not set the JAVA variable
* javax.security.auth.useSubjectCredsOnly, leaving
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* the variable to default to true
* so that Java GSS acquires credentials from the JAAS Subject
* associated with login context (created by the server).
*
* The JAASServer is equivalent to its superclass {@link Server Server}
* in all other respects, and it
* can be run against the non-JAAS sample clients and servers.
*/

class JAASServer extends Server
{

JAASServer(String programName) throws Exception
{

super(programName);
}

static class JAASServerAction implements PrivilegedExceptionAction
{

private JAASServer server = null;

JAASServerAction(JAASServer server)
{

this.server = server;
}

public Object run() throws Exception
{

server.initialize();
server.processRequests();

return null;
}

}

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

String programName = “JAASServer”;
Debug dbg = new Debug();

System.out.println(dbg.toString()); // XXXXXXX

try {
// Do not set useSubjectCredsOnly.
// useSubjectCredsOnly defaults to “true” if not set.

JAASServer server = new JAASServer(programName);

server.processArgs(args);

LoginContext loginCtxt = new LoginContext(programName,
new Krb5CallbackHandler());

dbg.out(Debug.OPTS_CAT_APPLICATION, programName + “: Login in ...”);

loginCtxt.login();

dbg.out(Debug.OPTS_CAT_APPLICATION, programName +
“: Login successful”);

Subject subject = loginCtxt.getSubject();

JAASServerAction serverAction = new JAASServerAction(server);

Subject.doAsPrivileged(subject, serverAction, null);
} catch (Exception exc) {

dbg.out(Debug.OPTS_CAT_APPLICATION, programName + “ EXCEPTION”);
exc.printStackTrace();

Z 4 B IBM Java ;c2+T~q(JGSS) 335



throw exc;
}

}
}

y>:Kerberos dCD~

PX9Cy>dCD~D|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

# ---------------------------------------------------------------------------------
# Kerberos configuration file for running the JGSS sample applications.
# Modify the entries to suit your environment.
#----------------------------------------------------------------------------------

[libdefaults]
default_keytab_name = /QIBM/UserData/OS400/NetworkAuthentication/keytab/krb5.keytab
default_realm = REALM.IBM.COM
default_tkt_enctypes = des-cbc-crc
default_tgs_enctypes = des-cbc-crc
default_checksum = rsa-md5
kdc_timesync = 0
kdc_default_options = 0x40000010
clockskew = 300
check_delegate = 1
ccache_type = 3
kdc_timeout = 60000

[realms]
REALM.IBM.COM = {

kdc = kdc.ibm.com:88
}

[domain_realm]
.ibm.com = REALM.IBM.COM

y>:JAAS G<dCD~

PX9Cy>dCD~D|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

/**
* ---------------------------------------------------------------------------------
* JGSS y> D JAAS G<dC#
* ---------------------------------------------------------------------------------
*
* Code example disclaimer
* IBM grants you a nonexclusive copyright license to use all programming code
* examples from which you can generate similar function tailored to your own
* specific needs.
* All sample code is provided by IBM for illustrative purposes only.
* These examples have not been thoroughly tested under all conditions.
* IBM, therefore, cannot guarantee or imply reliability, serviceability, or
* function of these programs.
* All programs contained herein are provided to you “AS IS” without any
* warranties of any kind.
* The implied warranties of non-infringement, merchantability and fitness
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* for a particular purpose are expressly disclaimed.
*
*
* Supported options:
* principal=<string>
* credsType=initiator|acceptor|both (default=initiator)
* forwardable=true|false (default=false)
* proxiable=true|false (default=false)
* useCcache=<URL_string>
* useKeytab=<URL_string>
* useDefaultCcache=true|false (default=false)
* useDefaultKeytab=true|false (default=false)
* noAddress=true|false (default=false)
*
* Default realm (which is obtained from the Kerberos config file) is
* used if the principal specified does not include a realm component.
*/

JAASClient {
com.ibm.security.auth.module.Krb5LoginModule required
useDefaultCcache=true;

};

JAASServer {
com.ibm.security.auth.module.Krb5LoginModule required
credsType=acceptor useDefaultKeytab=true
principal=gss_service/myhost.ibm.com@REALM.IBM.COM;

};

y>:JAAS _TD~

PX9Cy>_TD~D|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

// ----------------------------------------------------------------------------
// JAAS policy file for running the JGSS sample applications.
// Modify these permissions to suit your environment.
// Not recommended for use for any purpose other than that stated above.
// In particular, do not use this policy file or its
// contents to protect resources in a production environment.
//
// Code example disclaimer
// IBM grants you a nonexclusive copyright license to use all programming code
// examples from which you can generate similar function tailored to your own
// specific needs.
// All sample code is provided by IBM for illustrative purposes only.
// These examples have not been thoroughly tested under all conditions.
// IBM, therefore, cannot guarantee or imply reliability, serviceability, or
// function of these programs.
// All programs contained herein are provided to you “AS IS” without any
// warranties of any kind.
// The implied warranties of non-infringement, merchantability and fitness
// for a particular purpose are expressly disclaimed.
//
// ----------------------------------------------------------------------------

//-----------------------------------------------------------------------------
// Permissions for client only
//-----------------------------------------------------------------------------

grant CodeBase “file:ibmjgsssample.jar”,
Principal javax.security.auth.kerberos.KerberosPrincipal

“bob@REALM.IBM.COM”
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{
// foo needs to be able to initiate a context with the server
permission javax.security.auth.kerberos.ServicePermission

“gss_service/myhost.ibm.com@REALM.IBM.COM”, “initiate”;

// So that foo can delegate his creds to the server
permission javax.security.auth.kerberos.DelegationPermission

“\”gss_service/myhost.ibm.com@REALM.IBM.COM\“ \”krbtgt/REALM.IBM.COM@REALM.IBM.COM\“”;
};

//-----------------------------------------------------------------------------
// Permissions for the server only
//-----------------------------------------------------------------------------

grant CodeBase “file:ibmjgsssample.jar”,
Principal javax.security.auth.kerberos.KerberosPrincipal

“gss_service/myhost.ibm.com@REALM.IBM.COM”
{

// Permission for the server to accept network connections on its host
permission java.net.SocketPermission “myhost.ibm.com”, “accept”;

// Permission for the server to accept JGSS contexts
permission javax.security.auth.kerberos.ServicePermission

“gss_service/myhost.ibm.com@REALM.IBM.COM”, “accept”;

// The server acts as a client when communicating with the secondary (backup) server
// This permission allows the server to initiate a context with the secondary server
permission javax.security.auth.kerberos.ServicePermission

“gss_service2/myhost.ibm.com@REALM.IBM.COM”, “initiate”;
};

//-----------------------------------------------------------------------------
// Permissions for the secondary server
//-----------------------------------------------------------------------------

grant CodeBase “file:ibmjgsssample.jar”,
Principal javax.security.auth.kerberos.KerberosPrincipal

“gss_service2/myhost.ibm.com@REALM.IBM.COM”
{

// Permission for the secondary server to accept network connections on its host
permission java.net.SocketPermission “myhost.ibm.com”, “accept”;

// Permission for the server to accept JGSS contexts
permission javax.security.auth.kerberos.ServicePermission

“gss_service2/myhost.ibm.com@REALM.IBM.COM”, “accept”;
};

y>:Java _TD~

PX9Cy>_TD~D|`E",N{BXMKP IBM JGSS y>#

"b:kDAzk>};#$ywTKbX*D(IE"#

// ----------------------------------------------------------------------------
// Java policy file for running the JGSS sample applications on
// the iSeries server.
// Modify these permissions to suit your environment.
// Not recommended for use for any purpose other than that stated above.
// In particular, do not use this policy file or its
// contents to protect resources in a production environment.
//
// Code example disclaimer
// IBM grants you a nonexclusive copyright license to use all programming code
// examples from which you can generate similar function tailored to your own
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// specific needs.
// All sample code is provided by IBM for illustrative purposes only.
// These examples have not been thoroughly tested under all conditions.
// IBM, therefore, cannot guarantee or imply reliability, serviceability, or
// function of these programs.
// All programs contained herein are provided to you “AS IS” without any
// warranties of any kind.
// The implied warranties of non-infringement, merchantability and fitness
// for a particular purpose are expressly disclaimed.
//
//-----------------------------------------------------------------------------

grant CodeBase “file:ibmjgsssample.jar” {
// For Java 1.3
permission javax.security.auth.AuthPermission “createLoginContext”;

// For Java 1.4
permission javax.security.auth.AuthPermission “createLoginContext.JAASClient”;
permission javax.security.auth.AuthPermission “createLoginContext.JAASServer”;

permission javax.security.auth.AuthPermission “doAsPrivileged”;

// Permission to request a ticket from the KDC
permission javax.security.auth.kerberos.ServicePermission

“krbtgt/REALM.IBM.COM@REALM.IBM.COM”, “initiate”;

// Permission to access sun.security.action classes
permission java.lang.RuntimePermission “accessClassInPackage.sun.security.action”;

// A whole bunch of Java properties are accessed
permission java.util.PropertyPermission “java.net.preferIPv4Stack”, “read”;
permission java.util.PropertyPermission “java.version”, “read”;
permission java.util.PropertyPermission “java.home”, “read”;
permission java.util.PropertyPermission “user.home”, “read”;
permission java.util.PropertyPermission “DEBUG”, “read”;
permission java.util.PropertyPermission “com.ibm.security.jgss.debug”, “read”;
permission java.util.PropertyPermission “java.security.krb5.kdc”, “read”;
permission java.util.PropertyPermission “java.security.krb5.realm”, “read”;
permission java.util.PropertyPermission “java.security.krb5.conf”, “read”;
permission java.util.PropertyPermission “javax.security.auth.useSubjectCredsOnly”,“read,write”;

// Permission to communicate with the Kerberos KDC host
permission java.net.SocketPermission “kdc.ibm.com”, “connect,accept,resolve”;

// I run the samples from my localhost
permission java.net.SocketPermission “myhost.ibm.com”, “accept,connect,resolve”;
permission java.net.SocketPermission “localhost”, “listen,accept,connect,resolve”;

// Access to some possible Kerberos config locations
// Modify the file paths as applicable to your environment
permission java.io.FilePermission “${user.home}/krb5.ini”, “read”;
permission java.io.FilePermission “${java.home}/lib/security/krb5.conf”, “read”;

// Access to the Kerberos key table so we can get our server key.
permission java.io.FilePermission “/QIBM/UserData/OS400/NetworkAuthentication/keytab/krb5.keytab”,

“read”;

// Access to the user’s Kerberos credentials cache.
permission java.io.FilePermission “${user.home}/krb5cc_${user.name}”, “read”;

};
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y>:BXMi4 IBM JGSS y>D javadoc E"

*BXMi4 IBM JGSS y>LrDD5,jITB=h:

1. !q;v*f" javadoc E"DVP?<(r4(;vB?<)#

2. + javadoc E"(jgsssampledoc.zip)BX=C?<P#

3. + jgsssampledoc.zip PDD~b9u=C?<P#

4. 9C/@w4CJ index.htm D~#

zk>};#$yw

IBM Zhz9CyP`Lzk>}DG(Pf(mI$,zITIKzI`FD(F&\TzczX(Dh*#

IBM a)yPy>zk;GvZbMD?D#"4ZyP73Bj+bTb)>}#rK,IBM ;#$r,>

b)LrDI?T"I~qTM&\#

>D5P|,DyPLrGT04V41Dy!a)D,;=PNNN=D#$#w>D;#$yw|(GV

(T"JzTMJCZ3X(C>D,>#$#

y>:BXMKPy>Lr

Z^DrKPy>.0,DAy>LrDhv#

*KPy>Lr,4PTBNq:

1. +y>D~BX= iSeries ~qw

2. <8KPy>D~

3. KPy>Lr

PXgNKPy>D|`E",N{>}:KPG JAAS y>#

zk>};#$yw

IBM Zhz9CyP`Lzk>}DG(Pf(mI$,zITIKzI`FD(F&\TzczX(Dh*#

IBM a)yPy>zk;GvZbMD?D#"4ZyP73Bj+bTb)>}#rK,IBM ;#$r,>

b)LrDI?T"I~qTM&\#

>D5P|,DyPLrGT04V41Dy!a)D,;=PNNN=D#$#w>D;#$yw|(GV

(T"JzTMJCZ3X(C>D,>#$#

y>:BX IBM JGSS y>

Z^DrKPy>.0,DAy>LrDhv#

*BXy>D~"+df"= iSeries ~qwO,jITB=h:

1. Z iSeries ~qwO,!q;v*f"y>Lr"dCD~M_TD~DVP?<(r4(;vB?<)#

2. BXy>Lr(ibmjgsssample.zip)#

3. + ibmjgsssample.zip PDD~b9uA~qwOD?<P#

b9u ibmjgsssample.jar DZ]+4PTBYw:

v +|,y> .class D~D ibmgjsssample.jar CZ!qD?<P
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v 4(;v|,dCM_TD~DS?<({* config)

v 4(;v|,y> .java 4D~DS?<({* src)

`XE"

zI\*DA`XNqri4>}:

v <8KPy>D~

v KPy>Lr

v >}:KPG JAAS y>

y>:<8KPy>Lr

Z^DrKPy>.0,DAy>LrDhv#

BX4zk.s,h*4PTBNqsE\KPy>Lr:

v `-dCM_TD~TJO73#PX|`E",N<?vdCM_TD~PD"M#

v 7# java.security D~|, iSeries ~qwD}7hC#PX|`E",N{ Java w2+TtTD~#

v +^DsD Kerberos dCD~(krb5.conf)CZ iSeries ~qwOJOZz}Z9CD J2SDK Df>D?

<P:

– TZ J2SDK D V1.3:/QIBM/ProdData/Java400/jdk13/lib/security

– TZ J2SDK D V1.4:/QIBM/ProdData/Java400/jdk14/lib/security

`XE"

zI\*DA`XNqri4>}:

v +y>D~BX= iSeries ~qw

v KPy>Lr

v >}:KPG JAAS y>

y>:KPy>Lr

Z^DrKPy>.0,DAy>LrDhv#

ZBX"^D4zk.s,ITKPy>.;#

*KPy>,XkWHt/~qwLr#Zt/M'zLr.0,~qwLrXk}ZKP"Q<8CSU,

S#1z4= listening on port <server_port>1,~qwQ<8CSU,S#7#G!r4B <server_port

>,|GZt/M'z1h*8(DKZE#

9CTB|n4t/y>Lr:

java [-Dproperty1=value1 ... -DpropertyN=valueN] com.ibm.security.jgss.test.<program> [options]

dP

v [-DpropertyN=valueN] G;vr`vI! Java tT,|(dCM_TD~D{F"JGSS wT!nM2+T

\mw#PX|`E",N{TB>}MKP JGSS &CLr#

v <program> G;vXhDN},|8(*KPDy>Lr(Client"Server"JAASClientr JAASServer)#
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v [options] G*KPDy>LrDI!N}#*T>\'VD!nDPm,9CTB|n:

java com.ibm.security.jgss.test.<program> -?

"b:(}+ Java tT javax.security.auth.useSubjectCredsOnly hC* false,XUtC JGSS Dy>PD JAAS

&\?~#1;,tC JAAS Dy>D1!5Gr* JAAS,bb6EtT5* true#}GzQT=XhCt

T5,qrG JAAS M'zM~qwLr+CtThC* false#

`XE"

I\*DA`XNqri4>}:

v +y>D~BXA iSeries ~qw

v <8KPy>D~

v >}:KPG JAASy>

IBM JGSS javadoc N<E"

IBM JGSS D javadoc N<E"|( org.ietf.jgss api |PD`M=(M3) Kerberos >$\m$_D Java

f>#

!\ JGSS |(8vI+*CJD|(}g,com.ibm.security.jgss M com.ibm.security.jgss.spi),+z&;9

Cj</ org.ietf.jgss |PD API#v9CK|IT7#&CLr{O GSS-API f6"7#nED%YwTM

IF2T#

v org.ietf.jgss

v kinit

v ktab

v klist
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Z 5 B 9C IBM Developer Kit for Java 4w{ Java LrT

\

Z* iSeries ~qw9( Java &CLr1,Java(TM) &CLrT\P8v=f&hT<G#TBG;)8rP

XgNqC|QT\Dj8E"Ma>D4S:

v ZKP Java `D~"JAR D~r ZIP D~.0,9C04( Java Lr1(CRTJVAPGM)|n4Dx Java

zkDKP1T\#

v |DE/6pTqCnQD2,`kT\#

v wwXhC5TqCnQD,xU/T\#

v v9C>z=(4t/KP1d`TO$,R;\Z Java P1S9CD53/}#

v Z`kZ9C javac -o !n44P=(Z*"TxDx=(wCT\#

v Z&CLrKPw;}#1,9C Java l##

+b)$_k0T\/@w1(PEX)dO9C4Rv Java LrPDT\Jb:

v IT9C iSeries Java ibz4U/ Java zYB~#

v *7(?v Java =(y(D1d,k9C Java wCzY#

v Java GkE*D~7( Java Lr9CD?v Java =(T0yP53/}y(D`T CPU 1d?#

v 9C Java T\}]U/w4a)PXZ iSeries ~qwOKPDLrDE*D~E"#

NNw5a0<It/Max PEX#(#,U/D}]GXZ{v53D,Rk53ODyPw5(|( Java

Lr)`X#P1,I\PX*S Java &CLrPt/M#9T\U/#b\uLU/1d,"\uYwCr

5XzY(#zIDs?}]#PEX ;\S Java _LPKP#*t/M#9U/,zh*`4(}SPr2

mZfk@"w5(ED>z=(#;s,Z~vw5ZJ1D1dt/M#9U/#

}K&CLr6T\}].b,z9IT9CVPD iSeries 536T\$_#b)$_pv Java _LX(f

3FE"#

PX PEX (fD>},N{ Performance Tools for iSeries(SC41-5340);i#

Java KP1T\"bBn

*syDx Java(TM) zkDKP1T\,kZKP Java `D~"JAR D~r ZIP D~.09C04( Java

Lr1(CRTJVAPGM)|n#CRTJVAPGM |n9CVZk44( Java Lr(||,-}E/D iSeries ~

qw>z8n),"+ Java LrTsk`D~"JAR D~r ZIP D~`X*#

g{ZKP Java `D~"JAR D~r ZIP D~.049C CRTJVAPGM |n,r Java zkZ;NKP1

DYH+}C`,bGr**4(E/6p* 10 DE/ Java Lr#r*+QC Java Lr#fB4,R#V

k`D~r JAR D~`X*,yTsxDKPYH+al\`#Z&CLr*"Zd,TbM==KPVZk

\a)IS\DT\,+Zzz73P,zI\k*ZKP Java zk.09C CRTJVAPGM |n#

0011`kw(}`kzk4DxT\,|kTX( Java ibzKP1734E/zk#z&C+;X4P

CRTJVAPGM DC&k9Cy JIT x4DT"5MLrt/MKP1&mDYHwHO,Tv(JOZzDh

*DE/<u#

g{LrKP:},rkdk0T> Java Lr1(DSPJVAPGM)|n4i4 Java LrDtT#
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_Y:f`0kLr

(}JmTC'`0kLr4(D JVAPGM xP_Y:fTcX49C,ITDxC'`0kLrDT\#

}GZBPdP;nP8(tC Java tT,qrK!n4tC:

v /QIBM/UserData/Java400/SystemDefault.properties

v /home//SystemDefault.properties

v Z RUNJVA CL |nO

v Z JAVA QSH |nO

TBtTC4tCK&\:

os400.define.class.cache.file
KtTD5&CGP'0Java 9uD51(JAR)D~D{F(_Pj{D76)#JAR D~Xk|,

P'D JAR ?<(I jar QSH |n9(),+}KyXhD%;I1.b;\|,d|Z]E\9

jar \;$w#;&+bv JAR D~|(ZNN Java `76P#

}g,+Bfb;PmSA /QIBM/UserData/Java400/SystemDefault.properties:

os400.define.class.cache.file=/QIBM/ProdData/Java400/QDefineClassCache.jar

Developer Kit for Java +20OJD JAR D~4w* /QIBM/ProdData/Java400/QDefineClassCache.jar,"2

0>}tTD~4w* /QIBM/ProdData/Java400/SystemDefaultCacheExample.properties#I(}+

SystemDefaul tCacheExample.propert ies D~4F= /QIBM/UserData/Java400/ "+dX|{*

SystemDefault.properties 4T+V==tC_Y:f&\#

"b:ZxPKn|D.0,7#C?<P;PVPD SystemDefault.properties D~#mb,*K;0l%;

C'D73,I+CD~4F= /home// "xP`FDX|{#

TZT_Y:f8(D JAR D~,I9C DSPJVAPGM 47(QT`Yv JVAPGM xPK_Y:f#

DSPJVAPGM A;D Java LrVN8>KQT`Yv JVAPGM xPK_Y:f,Java Lrs!VN8>

K_Y:fD JVAPGM {DK`Yf"w#1+ DSPJVAPGM &CZCZ_Y:fD JAR D~1,KA;

Dd|VN;Pbe#

}KCZtC_Y:fD os400.define.class.cache.file Java tT.b,I8(mb=vtT4XF_Y:fXw#

os400.define.class.cache.hours
KtTIC48(&C+ JVAPGM #tZ_Y:fP`$1d(T!1F)#

os400.define.class.cache.maxpgms
KtTIC48(n`ITT`Yv JVAPGM xP_Y:f,1,}K^F1,+WH>}nID

JVAPGM#?1}C JVAPGM 1<+|BC47(_Y:fD JVAPGM DjdD1d5#

>}:

os400.define.class.cache.hours=48
os400.define.class.cache.maxpgms=10000

os400.define.class.cache.hours D1!5G 168 v!1(;GZ),ns5G 9999#os400.define.class.cache.maxpgms

D1!5G 5000,ns5G 40000#g{Tb)tT.;8(c5,r_;\+5Vv*P'D.xF},r

9C1!5#

PX0fT_Y:fa=DtTD|`E",N{ 53tT#
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!qKP Java Lr1*9CD==

ZKP Java(TM) Lr1,zIT!q#{9CD==#yP==<i$zk"4( Java LrTs4fE$i

$q=DLr#I9CBPNN;V==:

v bM==

v 1S&m

v 0011(JIT)`k

v 0011(JIT)`k"1S&m

!q== j8E"

bM== ZKP1T?vVZkxPbM#

P X T b M = = K P J a v a L r D E " , N { K P

Java(RUNJVA)|n#

1S&m =(Dzw8nZWNwCC=(ZdzI"#fB4,T

)LrBNKP19C#"R,{v5392m;v1>#

PX9C1S&m==4KP Java LrDE",N{KP

Java(RUNJVA)|n#

0011(JIT)`k =(Dzw8nZWNwCC=(ZdzI,"Z Java ib

zDKPZdC=#f#

*9C0011`kw,h*+`kw5hC* jitc#IT

(}mS73d?rhC java.compiler 53tT4hCC

5#kSTBPmP!q;V=(4hC`kw5:

v S iSeries ~qwD|nPa>{B,(}9C0mS73

d?1(ADDENVVAR)|n4mS73d?#;s,

9C0KP Java1(RUNJVA)|nr JAVA |n4KP

Java Lr#}g,9C:

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc)
JAVA CLASS(Test)

v Z iSeries |nPOhC java.compiler 53tT#}g,

dk JAVA CLASS(Test) PROP((java.compiler jitc))

v Z Qshell Interpreter |nPOhC java.compiler 53t

T#}g,dk java -Djava.compiler=jitc Test

ZhCK5.s,JIT `kwcZKP Java zk.0TyP

Java zk4PE/#
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!q== j8E"

0011(JIT)`k"1S&m n#{D9C0011(JIT)`kwD=(G9C jit_de

!n#19CK!nKP1,QT1S&mxPKE/DL

raT1S&m==KP#4T1SE/xPE/DLrT

JIT ==KP#

*+ JIT ==k1S&m==dO9C,zh*+`kw5

hC* jitc_de#IT(}mS73d?rhC java.compiler

53tT4hCC5#kSTBPmP!q;V=(4hC

`kw5:

v ( } Z i S e r i e s | n P O d k 0 m S 7 3 d ? 1

(ADDENVVAR)|n4mS73d?#;s,9C

0KP Java1(RUNJVA)|nr JAVA |n4KP Java

Lr#}g,dk

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc_de)
JAVA CLASS(Test)

v Z iSeries |nPOhC java.compiler 53tT#}g,

dk JAVA CLASS(Test) PROP((java.compiler jitc_de))

v Z Qshell Interpreter |nPOhC java.compiler 53t

T#}g,dk java -Djava.compiler=jitc_de Test

ZhCK5.s,+9C*1S&mx4(D`D~D Java

Lr#g{C Java Lr;G*1S&m4(D,r JIT Z

KP.0E/`D~#PX|`E",N{0011`kw

k1S&mDHO#

KP Java LrD=(P}V(CL"QSH M JNI)#?;V=(<P(;D=(48(==#BmT>KgN

jIKYw#

== CL |n QShell |n JNI wC API

bM INTERPRET(*YES) - D j a v a . c o m p i l e r = N O N E

-interpret

os400.run.mode=″interpret″

DE INTERPRET(*NO) -Djava.compiler=NONE v os400.run.mode=

″program_created=pc″

v os400.create.type=

″direct″

JIT INTERPRET(*JIT) -Djava.compiler=″jitc″ os400.run.mode=″jitc″

JIT_DE(1!) INTERPRET(*OPTIMIZE)

OPTIMIZE(*JIT)

-Djava.compiler=″jitc_de″ os400.run.mode=″jitc_de″

Java bMw

Java(TM) bMwG Java ibzD;?V,|*X(2~=(bM Java `D~#Java bMwT?vVZkx

PKP,"TCVZkKP;5Pzw8n#
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2,`k

Java(TM) *;LrG;v IBM Operating System/400(OS/400)i~,|T`D~xP$&m,Tc*9C iSeries

Java ibz4KP|GwC<8#Java *;Lr4(VxDRk`D~`X*DQE/LrTs#Z1!iv

B,CLrTs|,C`D-}`kD 64 ; RISC zw8nf>#Java bMwZKP1;bMQE/DLr

Ts#xG,CLrTsZ0k`D~11SKP#

1!ivB,9C JIT 4T Java LrxPE/#*9C Java *;Lr,k4P CRTJVAPGM,rZ RUNJVA

r JAVA |nO8(*9C*;Lr#

IT9C4( Java Lr(CRTJVAPGM)|n4T=Xt/ Java *;Lr#1 CRTJVAPGM |nKP1,

|E/`D~r JAR D~,rK1LrKP1M;h*4PNNYw#bDxKLrWNKP1DYH#(}

9C CRTJVAPGM |n(x;G@5Z1!E/),7#KnQE/GPI\D,"RDxKk`D~r JAR

D~`X*D Java LrUdD9C#

T`D~"JAR D~r ZIP D~9C CRTJVAPGM |n+<BE/D~PDyP`,RzID Java LrT

s+GVxD#byIDxKP1T\#(}9C CRTJVAPGM |nr|D Java Lr(CHGJVAPGM)|

n,z9IT|DE/6pr!q}1!E/6p 10 .bDE/6p#ZE/6p 40,Z?`s(Z JAR D

~PD`.d4P,Z3)ivB,b)`GZ*D#Z?`s(DxKwCYH#Z*j+}%K=(wC

D*z#Z3)ivP,ITZ JAR D~r ZIP D~PD`.dZ*=(#Z CRTJVAPGM |nO8(

OPTIMIZE(*INTERPRET) a<BC|nO8(DNN`<;i$,"<8TbM==KP#

KP Java(RUNJVA)|n9I8( OPTIMIZE(*INTERPRET)#KN}8(^[X*LrTsDE/6pG

`Y,<T Java ibzPKPDNN`<xPbM#1wTQ9CE/6p 40 d;D`1,bXpPC#*

?FxPbM,k9C INTERPRET(*YES)#

PXX49CI`0kLr4(D Java LrDE",N{_Y:f`0kLr#

Java 2,`kT\"bBn

zIT(}yhCDE/6p47(d;YH#E/6p 10 Dd;YHnl,+zIDLrDKPYH(#

H|_E/6pyzIDLr}#E/6p 40 Dd;YHO},+zIDLrDKPYHI\Ol#

Y?D Java(TM) Lr;\E/A6p 40#rK,Y};\Z6p 40 KPDLrI\aZ6p 30 KP#z

IT9CmIZkE/ LICOPT N}V{.4KP;\ZE/6p 40 KPDLr#;x,6p 30 DT\T

LrxTI\Qc;K#

g{KPZm;v Java ibzOFu\$wD Java zk1vVJb,rk"T9CE/6p 30,x;G 40#

g{b\pwC,RT\ITS\,rz^hYxPNNd{Yw#g{zh*|CDT\,rkN{ LICOPT

N}V{.TKbPXgNtCM{CwVN=DE/DE"#}g,zITWH"T9C OPTIMIZE(40)

LICOPT(NoPreresolveExtRef) 44(Lr#g{&CLr|,T;ICD`D@wC,rbv LICOPT 5aJ

mLrKP,x;aPNNJb#

*7(4( Java Lr1y9CDE/6p,IT9CT> Java Lr(DSPJVAPGM)|n#*|D Java L

rDE/6p,k9C4( Java Lr(CRTJVAPGM)|n#

0011`kw

0011(JIT)`kwG;vX(Z=(D`kw,ZWNwC?v=(1,|zIC=(Dzw8n#*

KqCHbM==_DT\,JIT `kway]zDh*4`kzk#

*Kb JIT `kwk1S&m.dDnl,N{ JIT `kwk1S&mDHO#
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PX java.compiler tTDE",kN< Java(TM) 53tT#k!q}ZKPDf>#

0011`kwk1S&mDHO

g{z}Z"Tv(G9C0011`kw9G9C1S&m==4KP Java(TM) Lr,rKma)D=SE

"Iozzy]T:Div4wvnQ!q#

0011`kw 1S&m

1h*1,a)NN=(DT/`k#K=(H1S&ml

C`#

9C04( Java Lr1(CRTJVAPGM)|n4`k{v

`r JAR D~,r_ZKP1T/`kD~#

Zzk;O|DDLr*"Zd9C,TCtE/I>#9

Z!Mr9CJ`TOMD&CLrD?pZd9C#9I

TkZKP1zIr"VzkD_H/,&CLrdO9

C#

CZ`TOsD&CLr#E/6p* 40 D1S&mzk

(#H JIT *l#s`}Q<8C?pD~qw&CLr

9CE/6p* 40 D1S&m,bGr*|GPI\a;

`vC'ZNNx(D1d9C,xR,449C JIT D

*z75+_K#

v^Z4PG)ITZKP1lY4PDE/# r*E/;GZKP14PD,yTPI\xP|4SDE

/#

E/6p

(}ZE/6pVNPdk5,8(k`D~Tsr JAR D~Ts`,D Java(TM) LrDE/6p#(}9

CK!n,ITXF Java LrDs!MT\#TZyP>DE/6p,Z?q=|( iSeries zw8n#b)

zw8ny]8(DE/6pxPE/#1LrKP1,iSeries ~qw1SKPzw8n#

TBPmT>KwvE/6pDnlT0|GDwC:

10

Java Lr|,`D~VZkD*;f>,+;wKn!?D=S`kwE/#zITZwT1T>M|Dd?#

TZ V5R1 M|_f>,E/6p 10 I\aA^X*XS$`kLryhD1d#k9CE/6p 20 r|

_#

20

Java Lr|,`D~VZkD`kf>,"R4P=S`kwE/#zITZwT1T>d?,+;\|Dd

?#

30

Java Lr|,`D~VZkD`kf>,"R4PHE/6p 20 |`D`kwE/#E/6p=_,wT2

='Q,bGr*E/5MKZzkPD+7;C#90T>Lrd?D\&#zITZwT1T>d?,+

;\|Dd?#J>D5I\;Gd?D105#

40

Java Lr|,`D~VZkD`kf>,"R4PHE/6p 30 |`D`kwE/#E/6p 40 |(g`

E/#ZY}ivB,2,u</LrT;`X`(;P(}LPr|,X55V`X)DKPNrI\k2

,u</5wPyEvDNr;,#mb,|9|({CwCM8nzYDE/#

"b:1E/6p* 40 1,g{ Java Lr4\E/rWvl#,rk9CE/6p 30#
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Java ,xU/

,xU/GMELr;Y}CDTsy9CDf"wD}L#hz,xU/,Lr1;XY`4C4T=0M

E1r0>}1TsDWvmDzkK#Kzk-#a<B0Zf961Lrms#,xU/wT/lbC'

Lr;\YCJDTsrTsi#|4PKYwD@]GNNLra9<;Y}CCTs#ZU/KCTs.

s,cITVdUdmw{C#

Java(TM) KP173|(;vC4ME;Y9CDZfD,xU/w#,xU/wZPh*1aT/KP#

2ITZ9C java.lang.Runtime.gc() =(4Z Java LrDXFBT=t/,xU/w#

PX IBM Developer Kit for Java DX(5w,N{ IBM Developer Kit for Java _6,xU/#

IBM Developer Kit for Java _6,xU/

IBM Developer Kit for Java(TM) 5VK_6,xU/wc(#Kc(Jm"VMU/^(CJDTs,x Java

LrDYw;a"zwTD]##"PU/w-wX"V}ZKPD_L(x;G%;_L)BDTs}C#

m`,xU/wG0%@KP1D#bb6E"zU/\Z1,}K4P,xU/D_L.bDyP_LZ,

xU/w$w1<a#9B4#"zbViv1,Java Lr+]#B4,"R,1U/w$w1,`TZ Java,

=(DNN`&mw\&<KQtK#iSeries c(;a,1#9yPLr_L#|JmG)_LZ,xU/w

jIdNq1LxYw#bM@9KvV]#,"JmZ,xU/Zd9CyP&mw#

,xU/y]zt/ Java ibz18(DN}T/"z#2IT(}9C java.lang.Runtime.gc() =(4Z Java

LrDXFBT=t/,xU/#

PXy>(e,N{ Java ,xU/#

Java ,xU/T\"bBn

iSeries Java(TM) ibzOD,xU/GT,xl===YwD#0KP Java1(RUNJVA)|nOD,xU/

u<s!(GCHINL)N}I\a0l&CLrT\#KN}8(=N,xU/.dJmDBTsUds!#

O!D5I\a<B,xU/D*z}s#OsD5I\a^F,xU/"<BZfgvms#;x,TZs

`}&CLrxT,1!5&CG}7D#

,xU/(}@(GqfZT3vTsDNNP'}C47(Gq;Yh*CTs#

Java >z=(wCT\"bBn

iSeries ~qwOD>z=(wCDT\I\;gd|=(OD>z=(wC#iSeries ~qwOD Java(TM) Q

(}+ Java ibzF=zwSZ(MI).BxPKE/#>z=(wC*sZ MI zk.OxPwC,"I

\*s9C0Java >zSZ1(JNI)wC4wCX= Java ibzP,dI>\_#>z=(;&4P!M}

L,!M}LIT\]W9C Java `4#z;&9C>z=(4t/G)KP1d`TO$"R;\1SZ

Java P9CD53/}#

Java =(Z*T\"bBn

=(Z*ITTxDx=(wCT\#NNnU=(<GZ*=(D1Zr!#Z iSeries ~qwO,Z*&\

GZ`kZ(} javac -o !nqCD#g{9C javac -o !n,r`D~Md;sD Java(TM) LrDs!

avs#Z9C -o !n1,z&C<G&CLrDUdMT\tT#
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Java *;LrTE/6p 30 ME/6p 40 tCZ*#E/6p 30 JmZ%v`PZ*;)nU=(#E

/6p 40 JmZ ZIP D~r JAR D~PZ*nU=(#zIT9C AllowInlining M NoAllowInlining LICOPT

N}V{.4XF=(DZ*#iSeries bMw;4P=(Z*#

Java l#T\"bBn

iSeries l#e5a9_P44POMXTD\&#|JmlOoT;%wC#Z iSeries ~qwOWv Java(TM)

l#DI>I\Hd|=(|_#}GZ#f&CLr76P}P9C Java l#,qrb&C;a0l&CL

rD{eT\#

Java wCzYT\$_

Java(TM) =(wCzYa)KXZ?v Java =(y(QD1dDX*T\E"#Zd| Java ibzO,zI

\QZ java |n9CK -prof(GkE*D~)!n#*Z iSeries ~qwOtC=(wCzY,XkZ04

( Java Lr1(CRTJVAPGM)|nPO8(0tCT\U/1(ENBPFRCOL)|n#Z9CKX|V4(

Java Lr.s,cIT(}9C|(wC/5XzY`MD0T\/@w1(PEX)(e4t/=(wCzY

/O#

9C0r!T\/@w(f1(PRTPEXRPT)|nzIDwC/5XzYdvT>yzYD?v Java =(D

?vwCDPk&mw(CPU)1d#Z3)ivB,zI\^(TwC5XzYtCyP`D~#r_,z

I\}ZwC4TzYtCD>z=(M53/}#ZbVivB,(QZb)=(r53/}PDyP CPU

1d}[p4#;s,rns;v;wCRQtCD Java =((fC1d#

Java B~zYT\$_

iSeries Java(TM) ibzJmzYX( Java B~#U/b)B~;*sZ Java zkPxPNNXb&m#b)

B~|(n/,g,xU/"_L4("`0kMx(#0KP Java1(RUNJVA)|n;8(b)B~#x

G,z4(;v0T\/@w1(PEX)(e"9C0t/T\/@w1(STRPEX)|n4U/B~#?v

B~<|,PCDT\E",g1dAGMPk&mw(CPU)\Z#ITC,;vzY(e4,1zY Java

B~Md{53n/,gELdkMdv#

PX Java B~Dj{hv,N{ Performance Tools for iSeries(SC41-5340);i#

Java GkE*D~T\$_

536'Pk&mw(CPU)GkE*D~Fc Java(TM) Lr9CD?v Java =(MyP53/}y(QD

`T CPU 1d?#9C0T\/@w1(PEX)(e,|zYT\`XwF}wgv(*PMCO)KP\ZB

~#(#,?t;Ak8(;vy>#*U/P'DzYE*D~,&KP Java &CLr,1=|}[K==

}VSD CPU 1d*9#by&\zI,} 100000 vy>#0r!T\/@w(f1(PRTPEXRPT)|n

zIZ{v&CLrP(QD CPU 1dD1=<#b|(?v Java =(0yP536n/#T\}]U/w

(PDC)$_a)XZZ iSeries ~qwOKPDLrDE*D~E"#

"b:CPU tTG<;T>TbM==KPD Java LrD`T CPU 9Civ#

Java ibzGkE*D~LrSZ

0Java(TM) ibzGkE*D~LrSZ1(JVMPI)G;v+ Java ibz(JVM)GkE*D~D5i

SZ,KSZnuZ Sun D Java 2 SDK Standard Edition (J2SDK)V1.2 P"<#
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JVMPI 'VZ JVM M0011(JIT)`kwPEC hook,1$n hook 1,|Ga)B~E"xGkE*

D~zmLr#GkE*D~zmLrGw*/,4Sb(DLL)5VD#GkE*D~Lr+XFE""M

A JVM TtCM{C JVMPI B~#}g,GkE*D~LrI\T=(0kZ1M0vZ1hook ;PK$,

|ITf_ JVM |;kSUb)B~(*#JVM M JIT 6kK JVMPI B~ hook,g{tCB~D0,b

)B~ hook +B~(*"MAGkE*D~zmLr#GkE*D~Lrf_ JVM |TD)B~PK$,

1G)B~"z1,JVM +B~(*"MxGkE*D~Lr#

PX|`E",N{ Sun Microsystems D JVMPI #

U/ Java T\}]

*U/ iSeries ~qwOD Java(TM) T\}],k4PBP=h:

1. 4(8(BPwnD0T\/@w1(PEX)(e:

v C'(e{

v }]U/`M

v w5{

v zk*U/d53E"D53B~5P

"b:g{zk*DdvG java_g -prof `MD,"Rz*@ Java LrDX(w5{,r PEX (e

*STATS H *TRACE (e|I!#

boG *STATS (eD;v>}:

ADDPEXDFN DFN(YOURDFN) JOB(*ALL/YOURID/QJVACMDSRV)
DTAORG(*HIER) TEXT(’your stats definition’)

bv *STATS (e";a9yP Java B~<KP#;+zT:D Java a0PD Java B~GkE*D~#

KVYw==I\avSKP Java LrD1d#

TBG *TRACE (eD>}:

ADDPEXDFN DFN(YOURDFN) TYPE(*TRACE) JOB(*ALL) TRCTYPE(*SLTEVT)
SLTEVT(*YES) PGMEVT(*JVAENTRY *JVAEXIT)

K *TRACE (eSzC ENBPFRCOL(*ENTRYEXIT) 4(D53PDNN Java LrU/NN Java kZ

B~MvZB~#b<BTbVU/`MDVv*H *STATS zY},b!vZ Java LrB~D}?T

0 PEX }]U/DVx1d#

2. y] PEX (eODLrB~`p,tC *JVAENTRY M *JVAEXIT,T9 PEX 6p Java kZMvZ#

"b:g{9C0011(JIT)`kw4KP Java zk,r";Gs*K1S&mx9C CRTJVAPGM

|nGytCkZMvZ#xG,1z9C os400.enbprfcol 53tT1,JIT zIxPkZMvZ hook D

zk#

3. 9 Java Lr<8Cr0iSeries T\}]U/w1(fLrB~#I(}Tzk*(fdT\}]DNN Java

Lr9C4( Java Lr(CRTJVAPGM)|n4v=b;c#Xk9C ENBPFRCOL(*ENTRYEXIT) N}

44( Java Lr#

"b:XkTzk*U/dT\}]D?v Java LrX4K=h#g{;4PK=h,r PEX ;U/T

\}],"RKP Java T\}]*;Lr(JPDC)$_2;azIdv#

4. (}9C0t/T\/@w1(STRPEX)|n4t/ PEX }]U/#

5. KP*VvDLr#KLr;&CZzz73P#|+ZL1dZzIs?}]#z&+U/1d^F*

eVS#KPb4$1dD Java Lr+zIm` PEX 53}]#g{U/=+`}],r+h*}$D

1d4&m|#
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6. (}9C0axT\/@w1(ENDPEX)|n4ax PEX }]U/#

"b:g{b;GzZ;Nax PEX }]U/,rXkTf;D~8( *YES,qr|;a#f}]#

7. KP JPDC $_#

8. +/ID~53?<kxPz!qDi4wD53`,S:java_g -prof i4wr Jinsight i4w#ITS

iSeries ~qw4FKD~,"+|CwNNOJDGkE*D~$_Ddk#

T\}]U/w$_

0T\}]U/w1(PDC)$_a)XZZ iSeries ~qwOKPDLrDE*D~E"#

m` Java(TM) ibzOD$5j<E*D~!n<@5Z java_g &\?~D5V#bG Java ibzDXb

wTf>,|a)K -prof !n#zZwC Java Lr18(K!n#8(K!n1,Java ibzzI;vG

<D~,CD~P|,XZ Java LrDD)?~ZCLrDVxZdx-$w}DE"#Java ibzT51

==zIKE"#

Z iSeries ~qwO,0T\/@w1(PEX)&\?~VvLrMX(ZG<D53B~#DB2(R) }]bf

"KE""9C SQL /}lw|#PEX E"GzI Java E*D~}]DX(LrE"DJ4b#KE*D

~}]k java_g -prof LrE*D~E"`f]#Java T\}]*;Lr(JPDC)$_*F* Jinsight D

X( IBM $_a) java_g -prof LrdvMLrE*D~E"#

PXgNU/ Java T\}]DE",N{U/ JavaT\}]#

Java T\}]*;w$_

0Java(TM) T\}]*;w1(JDPC)$_a)K;V4(XZZ iSeries ~qwOKPD Java LrD Java

T\}]D=(#KT\}]k Sun Microsystems D Java ibz java_g -prof !nDT\}]dvM IBM

Jinsight dv`f]#

"b:JDPC $_;zIIADdv#k9CS\ java_g -prof r Jinsight }]D Java GkE*D~$_

4Vv}]#

JDPC $_CJ DB2/400(9C JDBC)f"D iSeries0T\/@w1(PEX)}]#|+}]*;I Jinsight

r;cT\`M#;s,JDPC +dvD~f"Z/ID~53PC'8(;C&#

"b:Z iSeries ~qwOKP8(D Java &CLr1,Xkq-J1D iSeries PEX }]U/}L4U/ PEX

}]#XkhC;v PEX (e,C4(e3vLrr3vU/Mf"}LDkZMvZ#PXgNU/ PEX

}]MhC PEX (eDj8E",N{ Performance Tools for iSeries(SC41-5340);i#

PXgNKP JPDC DE",N{KP Java T\}]*;w#

IT9C Qshell |nPSZrKP Java(RUNJVA)|n4t/ JPDC Lr#

KP Java T\}]*;w

*KP0Java(TM) T\}]*;w1(JPDC)4xPT\}]U/,k4PBP=h#

1. dkZ;vdkTd?,TZ java_g -prof,|G general,TZ Jinsight dv,|* jinsight#

2. dkZ~vdkTd?,|GCZU/}]D0T\/@w1(PEX)(e{#

"b:z&+K{F^(*DrevV{,r**ZZ?9CK{FD,S#

3. dkZ}vdkTd?,|G JPDC $_zIDD~D{F#bvzIDD~+4A10/ID~53?

<#9C cd (PF4) |n48(/ID~5310?<#
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4. dkZDvdkTd?,|G iSeries wzX5}]b?<nD{F#9C09CX5}]b?<n1

(WRKRDBDIRE)|n4i4C{F#|G(;;v8>K *LOCAL DX5}]b#

*KPKzk,/QIBM/ProdData/Java400/ext/JPDC.jar D~XkZ iSeries ~qwOD Java `76P#1Lr

jIKP1,ITZ10?<PR=;vD>dvD~#

IT9C iSeries |nPr Qshell 734KP JPDC#PXj8E",N{>}:KP Java T\}]*;w#

>}:KP Java T\}]*;w

IT9C iSeries |nPr Qshell 734KP0Java(TM) T\}]*;w1(JPDC)#

9C iSeries |nP:

1. Z iSeries |nPOdk0KP Java1(RUNJVA)|nr JAVA |n#

2. Z`N}POdk com.ibm.as400.jpdc.JPDC#

3. ZN}POdk general pexdfn mydir/myfile myrdbdire#

4. Z`76N}POdk ’/QIBM/ProdData/Java400/ext/JPDC.jar’#

"b:g{ ’/QIBM/ProdData/Java400/ext/JPDC.jar’ V{.Z CLASSPATH 73d?P,rITvT`

76#IT9C0mS73d?1(ADDENVVAR)|n"0|D73d?1(CHGENVVAR)|nr

09C73d?1(WRKENVVAR)|n4+KV{.mS= CLASSPATH 73d?P#

9C Qshell 73:

1. dk0t/ Qshell1(STRQSH)|n4t/ Qshell Interpreter#

2. Z|nPOdkK|n:

java -classpath /QIBM/ProdData/Java400/ext/JPDC.jar com.ibm.as400/jpdc/JPDC
jinsight pexdfn mydir/myfile myrdbdire

"b:g{+ ’/QIBM/ProdData/Java400/ext/JPDC.jar’ V{.mS=1073P,rIT!T`76#I

T9C ADDENVVAR |n"CHGENVVAR r WRKENVVAR |n4+KV{.mS=1073P#

PX30E",N{KP Java T\}]*;w#
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Z 6 B IBM Developer Kit for Java D|nM$_

19C IBM Developer Kit for Java(TM) 1,IT+ Java $_k Qshell Interpreter r CL |ndO9C#

g{zT0P Java `L-i,rzI\|0_Z9C Qshell Interpreter Java $_,bGr*|GkzdO Sun

Microsystems D Java Development Kit 9CD$_`F#PX9C Qshell 73DE",N{ Qshell Interpreter#

g{zG iSeries Lr1,rzI\k*9CT iSeries ~qw73\dMD Java CL |n#PX9C CL |

nM0iSeries <=w1|nD|`E",kLxDA>Z#

IT+BPNN|nM$_k IBM Developer Kit for Java dO9C:

v Qshell 73|,Lr*"(#yhD Java *"$_#

v CL 73|,CZE/M\m Java LrD CL |n#

v iSeries <=w|n2I4(MKP-}E/D Java Lr#

IBM Developer Kit for Java y'VD Java $_

IBM Developer Kit for Java(TM) 'VBP$_:

v Java ajar $_

v Java appletviewer $_

v Java extcheck $_

v Java idlj $_

v Java jar $_

v Java jarsigner $_

v Java javac $_

v Java javadoc $_

v Java javah $_

v Java javakey $_

v Java javap $_

v Java keytool

v Java native2ascii $_

v Java policytool

v Java rmic $_

v Java rmid $_

v Java rmiregistry $_

v Java serialver $_

v Java tnameserv $_

}Y}}biv.b,Java $_(ajar $_}b)'V Sun Microsystems f(Do(M!n#|G+<Xk

9C Qshell Interpreter 4KP#
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IT9C0t/ Qshell1(STRQSH r QSH)|n4t/ Qshell Interpreter#1 Qshell Interpreter KP1,

+vV;v0QSH |ndk1A;#Z Qshell BKPD Java $_MLryzIDyPdvM{"<vVZ

KA;P#Java LrDyPdk2SKA;PA!#PX|`j8E",N{ Qshell PD Java |n#

"b:;\1SS Qshell P9C iSeries |ndk&\#*xP|ndk,k4 F21 |(CL |ndk)#

Java $_

v Java ajar $_

v Java appletviewer $_

– + Java appletviewer $_dO Remote Abstract Window Toolkit KP

v Java extcheck $_

v Java idlj $_

v Java jar $_

v Java jarsigner $_

v Java javac $_

v Java javadoc $_

Java ajar $_

ajar $_GC44(MY]0Java(TM) 9uD51(JAR)D~D jar $_D8CSZ#IT9C ajar $_

4Y] JAR D~M ZIP D~#

g{zh* ZIP SZr UNZIP SZ,rk9C ajar $_,x;G9C jar $_#

k jar $_;y,ajar IP> JAR D~DZ]"S JAR D~Pi!Z],4(BD JAR D~,"'Vm

` ZIP q=#mb,ajar $_9'VZVP JAR D~PmSM>}D~#

ajar $_ITZ Qshell Interpreter P9C#PX|`j8E",N{ ajar * 8C Java 9uD5#

Java appletviewer $_

appletviewer $_JmzZ;9C Web /@wDivBKP applet#|k Sun Microsystems a)D

appletviewer $_`f]#

appletviewer $_ITZ Qshell Interpreter P9C#zh*9C Remote Abstract Window Toolkit E\KP

appletviewer $_#PXgNhC Remote AWT 49C appletviewer $_DE",N{+ Java appletviewer

$_dO Remote AWT KP#

PX appletviewer $_D|`E",N{ Sun Microsystems a)D appletviewer $_#

+ Java appletviewer $_dO Remote Abstract Window Toolkit KP: *9C Java appletviewer $

_,XkZ Windows( R ) 6LA;O20 Remote Abstract Window Toolki t for Java,"9C

sun.applet.AppletViewer `rZ Qshell Interpreter PKP_P Remote AWT tTD appletviewer $_#

}g,g{9C sun.applet.AppletViewer `,"Z TicTacToe ?<.bKP example1.html,r|nP&`

FZ:

JAVA CLASS(sun.applet.AppletViewer) PARM(’example1.html’) CLASSPATH(’/TicTacToe’)
PROP((RmtAwtServer ’1.1.11.11’) (os400.class.path.rawt 1)(java version 1.3))

g{Z Qshell Interpreter P9C appletviewer $_,"Z TicTacToe ?<.bKP example1.html,r|n&

C`FZ:
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qsh "enter"
cd TicTacToe "enter"
Appletviewer -J-DRmtAwtServer=1.1.11.11 -J-Dos400.class.path.rawt=1 -J-Djava.version=1.3 example1.html

"b:-J G Appletviewer DKP1j>#-D GtT#

Java extcheck $_

Z0Java 2 SDK(J2SDK)Standard Edition V1.2 M|_f>P,extcheck $_\;lb?j JAR D~k1

020D)9 JAR D~.dDf>e;#|k Sun Microsystems a)D keytool `f]#

extcheck $_ITZ Qshell Interpreter P9C#

PX extcheck $_D|`E",N{ Sun Microsystems D extcheck $_#

Java idlj $_

idlj $_y]x(D0SZ(eoT1(IDL)D~zI Java s(#idlj $_2F*0IDL A Java1`

kw#|k Sun Microsystems a)D idlj $_`f]#K$_vICZ Java Development Kit 1.3 M 1.4#

PX idlj $_D|`E",N{ Sun Microsystems D idlj $_ #

Java jar $_

jar $_+`vD~iOI%v0Java 9uD51(JAR)D~#|k Sun Microsystems a)D jar $_`

f]#

jar $_ITZ Qshell Interpreter P9C#

PX jar $_D8CSZ,N{C44(MY] JAR D~D ajar $_#

PX iSeries D~53D|`E",N{/ID~53r/ID~53PDD~#

PX jar $_D|`E",N{ Sun Microsystems D jar $_#

Java jarsigner $_

Z Java 2 SDK(J2SDK)Standard Edition V1.2 M|_f>P,jarsigner $_T JAR D~xP){,"i

$Q){D JAR D~OD){#1 jarsigner $_h*iRT JAR D~xP){yhD(C\?1,|c

CJI keytool 4(M\mD\?b#Z J2SDK P,jarsigner M keytool $_f;K javakey $_#|

k Sun Microsystems a)D jarsigner $_`f]#

jarsigner $_ITZ Qshell Interpreter P9C#

PX jarsigner $_D|`E",N{ Sun Microsystems D jarsigner $_#

Java javac $_

javac $_`k Java Lr#|k Sun Microsystems a)D javac $_`f],;P;c}b#

-classpath
;2G1!`76#xG,|;7S=531!`76#-classpath !n2G CLASSPATH 73d

?#

javac $_ITZ Qshell Interpreter P9C#

g{QZ iSeries ~qwO20K JDK 1.1.x 4w*1! JDK,+Gzh*Sf> 1.2 r|_f>PKP java

|n,rkdkK|n:
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javac -djava.version=1.2 <my_dir> MyProgram.java

PX javac $_D|`E",N{ Sun Microsystems D javac $_#

Java javadoc $_

javadoc $_zI API D5#|k Sun Microsystems a)D javadoc $_`f]#

javadoc $_IZ Qshell Interpreter P9C#

PX javadoc $_D|`E",N{ Sun Microsystems D javadoc $_#

Java $_

v Java javah $_

v Java javakey $_

v Java javap $_

v Java keytool

v Java native2ascii $_

v Java policytool

v Java rmic $_

v Java rmid $_

v Java rmiregistry $_

v Java serialver $_

v Java tnameserv $_

Java javah $_

javah $_95V Java(TM) >z=(|*=c#}Y}}bivb,|k Sun Microsystems a)D javah $

_`f]#

"b:`4>z=(b6EzD&CLr;G 100% D? Java Lr#b2b6E&CLr;\1Sg=(F

2#>z=(Z>JOGX(Z=(r53D#9C>z=(I\avS&CLrD*"M,$I>#

javah $_ITZ Qshell Interpreter P9C#|Z10$w?<PA! Java `D~"4( C oT7D~#

y4D7D~G0iSeries wD~1(STMF)#ZIT+||(Z iSeries ~qwOD C LrP.0,Xk+|

4F=D~I1P#

javah $_k Sun Microsystems a)D$_`f]#;x,g{8(Bfb)!n,r iSeries ~qw+vT

|G#

-td iSeries ~qwOD javah $_;h*Y1?<#

-stubs iSeries ~qwOD Java ;'V0Java >zSZ1(JNI)q=D>z=(#fyvTZgZ JNI D

>z=(q=EGXhD#

-trace
k .c fyD~dv`X,iSeries ~qwOD Java ;'VCD~dv#

-v ;'V#

"b:<UXk8( -jni !n#iSeries ~qw;'V JNI T0D>z=(5V#

PX javah $_D|`E",kN{ Sun Microsystems D javah $_#
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Java javakey $_

9C javakey $_4T\?xPS\T0zIM\m$i,|(* applet zI}V){#|k Sun Microsystems

Z Java Development Kit(JDK)V1.1.x Pa)D javakey $_`f]#

Z Java 2 Software Development Kit(J2SDK)Standard Edition V1.2 r|_f>P,javakey $_Q}1K#

IZ JDK V1.1.x PfZms,yTZ J2SDK V1.2 r|_f>PO*9C 1.1.x javakey $_){DzkG

4){D#g{9C J2SDK V1.2 r|_f>4TzkxP){,rZ JDK 1.1.x wf>OO*|G4){D#

"b:iSeries 2+WSVc(SSL)'V;\CJK$_4(D\?#xG,Xk9C/I= iSeries ~qwP

"9C0}V$i\mw14(r<kD$iM\?]w#PX|`E",N{(}2+WSVc4#$ Java

&CLrD2+#

Applet b0M applet ){@5Z/@w#klizD/@wD5,T7#/@wk Java JAR D~q=M

javakey applet ){`f]#

"b:C javakey $_4(DD~|,tPE"#J1D/ID~532+Tk)I#$+CM(C\?D~#

javakey $_ITZ Qshell Interpreter P9C#

PX iSeries D~53D|`E",N{/ID~53r/ID~53PDD~#

PX javakey $_D|`E",N{ Sun Microsystems D javakey $_ #

Java javap $_

javap $_T`kM Java D~xP4c`,"r!v Java Lr#153O;YP-<4zk1,bI\a\

Poz#

}Y}}bivb,|k Sun Microsystems a)D javap $_`f]#

-b K!n;vT#r* iSeries ~qwOD Java ;'V Java Development Kit(JDK)1.1.4 M|Bf>,

yTrsf]T;GXhD#

-p Z iSeries ~qwO,-p ;GP'!n#Xk+ -private 44j{#

-verify K!n;vT#javap $_Z iSeries ~qwO;4Pi$#

javap $_ITZ Qshell Interpreter P9C#

"b:9C javap $_T`xP4c`I\a%4G)`DmI$-i#Z9C javap $_.0,&iDb

)`DmI$-i#

PX javap $_D|`E",N{ Sun Microsystems D javap $_#

Java keytool
Z Java 2 SDK(J2SDK)Standard Edition V1.2 r|_f>P,keytool 4(+C\?M(C\?TT0T)

{$i,"\m\?b#Z J2SDK P,jarsigner M keytool $_f;K javakey $_#|k Sun

Microsystems a)D keytool `f]#

keytool ITZ Qshell Interpreter P9C#

PX keytool D|`E",N{ Sun Microsystems D keytool#
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Java native2ascii $_

native2ascii $_+xP>z`kV{(G-! 1 MG Unicode V{)DD~*;IxP Unicode `kV

{DD~#|k Sun Microsystems a)D native2ascii $_`f]#

native2ascii $_ITZ Qshell Interpreter P9C#

PX native2ascii $_D|`E",N{ Sun Microsystems D native2ascii $_#

Java policytool
Z Java 2 SDK Standard Edition P,policytool 4(M|Db?_TdCD~,b)D~(ekTZzD2

0D Java 2+T_T#|k Sun Microsystems a)D policytool `f]#

policytool G;v<NC'gf(GUI)$_,ITZ Qshell Interpreter M Remote Abstract Window Toolkit

P9C#PX|`E",N{ IBM Developer Kit for Java Remote Abstract Window Toolkit#

PX policytool D|`E",N{ Sun Microsystems D policytool#

Java rmic $_

rmic $_* Java TszIfyD~M`D~#|k Sun Microsystems a)D rmic $_`f]#

rmic $_ITZ Qshell Interpreter P9C#

PX rmic $_D|`E",N{ Sun Microsystems D rmic $_#

Java rmid $_

Z Java 2 SDK(J2SDK)Standard Edition P,rmid $_t/$n53X$Lr,rKITZ Java ibzP

"aM$nTs#|k Sun Microsystems a)D rmid $_`f]#

rmid $_IZ Qshell Interpreter P9C#

PX rmid $_D|`E",N{ Sun Microsystems D rmid $_#

Java rmiregistry $_

rmiregistry $_Z8(KZOt/6LTs"am#|k Sun Microsystems a)D rmiregistry $_`f

]#

rmiregistry $_IZ Qshell Interpreter P9C#

PX rmiregistry $_D|`E",N{ Sun Microsystems D rmiregistry $_#

Java serialver $_

serialver $_5X;vr`v`Df>ErrP/(;j6{#|k Sun Microsystems a)D serialver $

_`f]#

serialver $_ITZ Qshell Interpreter P9C#

PX serialver $_D|`E",N{ Sun Microsystems D serialver $_#

Java tnameserv $_

Z Java 2 SDK(J2SDK)Standard Edition V1.3 r|_f> P,tnameserv(21|{~q)$_a

)T|{~qDCJ#|k Sun Microsystems a)D tnameserv $_`f]#
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tnameserv $_ITZ Qshell Interpreter P9C#

Qshell PD Java |n

Qshell PD java |nKP Java(TM) Lr#}Y}}bivb,|k Sun Microsystems a)D java $_`

f]#

IBM Developer Kit for Java vT Qshell P java |nDb)!n#

!n hv

-cs ;'VK!n#

-checksource ;'VK!n#

-debug iSeries Z?wTw'VK!n#

-noasyncgc \G(} IBM Developer Kit for Java KP,xU/#

-noclassgc \G(} IBM Developer Kit for Java KP,xU/#

-prof iSeries ~qwPT:DT\$_#

-ss K!nZ iSeries ~qwO;JC#

-oss K!nZ iSeries ~qwO;JC#

-t iSeries ~qw9C|T:DzY&\#

-verify Z iSeries ~qwO\GxPi$#

-verifyremote Z iSeries ~qwO\GxPi$#

-noverify Z iSeries ~qwO\GxPi$#

Z iSeries ~qwO,-classpath !n;2G1!`76#xG,|;7S=531!`76#-classpath !

n2G CLASSPATH 73d?#

Qshell PD java |n'V iSeries ~qwDB!n#b)G\'VDB!n#

!n hv

-chkpath K!nliT CLASSPATH P?<D+24CJ(#

-opt K!n8(E/6p#

-showversion K!n8( JDK f>#K!nT JDK 1.3 M 1.4 fZ#

-verbose[:class|gc|jni] ?N,xU/(h1<T>;u{"#

-Xrun[:] T>;u{",8>~qLrM JVM t/Zd

JVM_OnLoad /}DI!N}V{.#

CL |nN<JOPD0KP Java1(RUNJVA)|nj8hvKb)B!n#04( Java Lr1

(CRTJVAPGM)|n"0>} Java Lr1(DLTJVAPGM)|nM0T> Java Lr1(DSPJVAPGM)|

nD CL |nN<E"|,XZ\m Java LrDE"#

Qshell PD java $_ITZ Qshell Interpreter P9C#

PX Qshell PD java |nD|`E",N{ Sun Microsystems D java $_#
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Java 'VD CL |n

IBM Developer Kit for Java(TM) 'VBP CL |n#

v 0Vv Java ibz1(ANZJVM)|nlwE""+CE"hC= Java ibz(JVM)P#K|n(

}5XXZn/`DE"4ozzwT Java Lr#

v |D Java Lr(CHGJVAPGM)|n|D Java LrDtT#

v 4( Java Lr(CRTJVAPGM)|n{C Java `D~"ZIP D~r JAR D~4Z iSeries ~qwO4(

Java Lr#

v >} Java Lr(DLTJVAPGM)|n>}k Java `D~"ZIP D~r JAR D~`X*D iSeries Java L

r#

v T> Java Lr(DSPJVAPGM)|nT>XZ iSeries OD Java LrDE"#

v *" Java ibz(DMPJVM)|n+XZ8(w5D Java ibzDE"*"AYQzr!zD~#

v JAVA |nMKP Java(RUNJVA)|nKP iSeries Java Lr#

PX|`E",N{LrM CL |n API#

Vv Java ibz(ANZJVM)|n

0Vv Java(TM) ibz1(ANZJVM)|nlwE""+CE"hC= Java ibz(JVM)P#db<

ZZ(}5XXZn/`DE"4ozzwT Java Lr#

ZKP ANZJVM |n1,P;vN}I8(Gq&?F,xU/\Z,g{GD0,+Z?N+M.0"T

?F,xU/\Z#g{P4KP}ZVvD JVM D,xU/\Z,r;\?F\Z#9fZCZ8(&g

Nf"E"T0=N+M.dD1ddt&CP`$DN}#

Z ANZJVM |njI.s,+zIYQzdvD~#PX|`E",kN<>}:ANZJVM |nMdvD~#

PX|`E",kN< ANZJVM |nM ANZJVM o(<#

PX|`E",kN< ANZJVM |nD"bBn#

KP ANZJVM |n

zITKP0Vv Java(TM) ibz1(ANZJVM)|n4*8(Dw5U/XZ Java ibz(JVM)D

E"#(}4( JVM D1>"+}]kTs4(Dm;1>wHO,ITVv}]ToziRTs9)#9

C1ddtN}48(=NQ+M.dD1d#11ddthC*c1,+4P=NQ+M,dPZ~N+M

ZZ;N+MjIs"4*<#;s+XZ=N+MDE"5X#

TQPD?v`5XTBE":

1. `{F

2. ,xU/QE"

a. Z;N+M

b. Z~N+M

c. ,xU/QPTs}=fD|D

3. 9CDTsUd

a. Z;N+M

b. Z~N+M

c. Tss!=fD|D
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4. +V"amE",bkTTsmP>D+V"amDE"`,#

5. 0kLr{F

?F,xU/\Z: *Kq!|ezDQS<,nCZ,xU/\Z.s!lXxPi4#ANZJVM P;v

FRCGC N},CZ8(Gq&?FxP,xU/#I\D!ngB:

v *YES

Z?NTQxP ANZJVM em.0?FxP,xU/#

v *NO

ANZJVM ;?FxP,xU/#

ANZJVM |nD"bBn

IZ ANZJVM DKP1dI\\$,yT,JVM \PI\Z ANZJVM \;jI.0ax#g{ JVM

ax,r ANZJVM 5X JVAB606 {"(4,}Z&m ANZJVM 1 JVM ax)T0|\;q!D}]#

JVM IT&mD`D}?2;PO^#g{fZD`H\;&mD*`,r ANZJVM &5XIT&mD}]

T0;u{",Cz*@9P=SDE";P(f#1}]h*XO1,ANZJVM +5X!I\`DE"#

1ddtN}D$H^F* 3600 k(;v!1)#ANZJVM IT5XdE"D`D}?\53ODf"w?

D^F#

>}:ANZJVM |n

TB ANZJVM |nTC'{ JOHN D{* QJVACMDSRC Dw5(w5E* 099112)U/ JVM D=

v1>,U/dt* 60 k#+Q4T1>D}]CZ QSYSPRT r!zh8D~P#

ANZJVM JOB(099112/JOHN/QJVACMDSRV)

YQzdvD~D>}gB#

ANZJVM |nDYQzdvD~: TBGKP ANZJVM |ns|,ZYQzdvD~PD}]D>}:

Mon Feb 26 15:39:12 CST 2002
Job: 099112/JOHN/QJVACMDSRV
Interval: 10 seconds
Total garbage collection cycles prior to running: 29
Total garbage collection cycles after running: 31
GC forced: NO
........................................................................
. Class loader information .
........................................................................
0 Default class loader
........................................................................
. GC heap information .
........................................................................
Loader
| Number of pass one objects in the GC heap
| | Number of pass two objects in the GC heap
| | | Change in the number of objects in the GC heap
| | | | Pass one object size (K)
| | | | | Pass two object size (K)
| | | | | | Change in object size (K)
| | | | | | | In global registry
| | | | | | | | Class name
0 431359 491363 60004 18979 21619 2640 NO java/lang/

String
0 8 8 0 0 0 0 NO sun/misc/

URLClass
Path$
JarLoader
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0 4 4 0 0 0 0 NO java/lang/
Object

0 7 7 0 0 0 0 NO java/util/
zip/
Inflater

0 2 2 0 0 0 0 NO java/lang/
Thread

0 2 2 0 0 0 0 NO [Ljava/lang/
Class;

0 13 13 0 0 0 0 NO java/io/
File Descriptor
0 2 2 0 0 0 0 NO java/io/

Buffered
Writer

0 4 4 0 0 0 0 NO [Ljava/lang/
String;

0 1 1 0 0 0 0 NO [Ljava/io/
ObjectStream
Class$
ObjectStream
ClassEntry;

0 404 404 0 24 24 0 NO [Ljava/util/
HashMap$
Entry;

0 423 423 0 15 15 0 NO java/util/
jar/
Attributes$
Name

0 1 1 0 0 0 0 NO java/io/
Buffered
InputStream

0 2 2 0 0 0 0 NO java/io/
Buffered
Output
Stream

0 1 1 0 0 0 0 NO java/security/
Protection
Domain

0 1 1 0 0 0 0 NO sun/security/
provider/Sun

0 1 1 0 0 0 0 NO java/io/
File Permission
0 128 128 0 6 6 0 NO java/util/

Hashtable$
Entry

0 2 2 0 0 0 0 NO java/net/
URLClass
Loader$
ClassFinder

0 1 1 0 0 0 0 NO java/lang/
Runtime

0 1 1 0 0 0 0 NO java/util/
BitSet

0 7 7 0 0 0 0 NO java/util/
jar/
JarVerifier

0 2 2 0 0 0 0 NO java/lang/
ThreadGroup

0 22 22 0 1 1 0 NO java/util/
Locale

0 8 8 0 0 0 0 YES java/io/
RandomAccess

File0 37 37 0 125 125 0 YES [B
0 1 1 0 0 0 0 NO sun/misc/

Launcher
0 871 871 0 117 117 0 YES [C
0 1 1 0 0 0 0 NO sun/misc/
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Launcher$
Factory

0 435 435 0 10 10 0 YES java/lang/
Class

0 1 1 0 0 0 0 NO java/util/
Collections$
EmptyList

0 1 1 0 0 0 0 NO java/util/
Collections$
EmptyMap

0 1 1 0 0 0 0 NO java/lang/
String$
Case
Insensitive
Comparator

0 1 1 0 2 2 0 NO [I
0 3 3 0 0 0 0 NO java/lang/

OutOf
Memory
Error

0 1 1 0 0 0 0 NO [J
0 800 800 0 41 41 0 NO java/util/

HashMap$
Entry

0 1 1 0 0 0 0 NO java/util/
Random

0 5 5 0 0 0 0 NO java/security/
Access
Control
Context

0 1 1 0 0 0 0 YES java/lang/
ref/
Reference$
Reference
Handler

0 1 1 0 8 8 0 NO [S
0 1 1 0 0 0 0 NO [Ljava/lang/

ref/Soft
Reference;

0 1 1 0 0 0 0 NO java/io/
Object
Stream
Class$
Compare
Member
ByName

0 7 7 0 0 0 0 NO java/util/
jar/
JarFile$
JarFileEntry

0 1 1 0 0 0 0 NO java/util/
Collections$
EmptySet

0 1 1 0 0 0 0 NO [Ljava/
security/
cert/
Certificate;

0 1 1 0 0 0 0 NO java/lang/
ref/
Reference
Queue

0 1 1 0 0 0 0 NO java/util/
Hashtable$

Empty
Enumerator

0 1 1 0 0 0 0 YES sun/misc/
Launcher$
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AppClass
Loader

0 1 1 0 0 0 0 NO java/lang/
Shutdown$
Lock

0 17 17 0 0 0 0 NO java/util/
Vector

0 3 3 0 0 0 0 NO java/util/
Stack

0 17 17 0 1 1 0 NO java/net/URL
0 21 21 0 1 1 0 NO java/lang/

ref/
Finalizer

0 1 1 0 0 0 0 NO java/io/
Os400
FileSystem

0 1 1 0 0 0 0 NO java/lang/
Runtime
Permission

0 1 1 0 0 0 0 NO [Ljava/io/
File;

0 2 2 0 0 0 0 NO sun/io/
CharToByte

ISO8859_10 1 1 0 0 0 0 NO sun/misc/
Launcher$
ExtClass
Loader

0 1 1 0 0 0 0 NO java/lang/
ref/
Soft
Reference

0 1 1 0 0 0 0 NO sun/security/
provider/
PolicyFile

0 1 1 0 0 0 0 NO java/io/
Object
Stream
Class$
Compare
Class
ByName

0 1 1 0 0 0 0 NO sun/net/www/
protocol/
file/
Handler

0 8 8 0 0 0 0 NO java/util/
jar/
JarFile

0 30 30 0 2 2 0 NO java/util/
Hashtable

0 1 1 0 0 0 0 NO java/lang/
ref/
Reference$
Lock

0 2 2 0 0 0 0 NO java/io/
PrintStream

0 1 1 0 0 0 0 NO java/util/
Hashtable$

Empty
Iterator

0 4 4 0 0 0 0 NO java/io/File
0 391 391 0 12 12 0 NO java/util/

jar/
Attributes

0 2 2 0 0 0 0 NO sun/misc/
URLClassPath

0 2 2 0 0 0 0 NO java/io/
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FileInput
Stream

0 2 2 0 0 0 0 NO java/io/
Output
Stream
Writer

0 11 11 0 0 0 0 NO java/util/
ArrayList

0 1 1 0 0 0 0 NO java/net/
Unknown
Content
Handler

0 3 3 0 0 0 0 NO java/lang/
ref/
Reference
Queue$Lock

0 2 2 0 0 0 0 NO java/io/
FileOutput
Stream

0 1 1 0 0 0 0 NO sun/misc/
URLClass
Path$
FileLoader

0 31 31 0 5246 5246 0 NO [Ljava/lang/
Object;

0 1 1 0 0 0 0 NO java/lang/
Class
Loader$
Native
Library

0 2 2 0 0 0 0 NO [Ljava/lang/
Thread;

0 404 404 0 35 35 0 NO java/util/
HashMap

0 2 2 0 0 0 0 NO java/lang/
Boolean

0 1 1 0 0 0 0 YES java/lang/ref/
Finalizer$
Finalizer
Thread

0 1 1 0 0 0 0 NO sun/security/
provider/
Policy
Permissions

0 7 7 0 0 0 0 NO java/util/jar/
Manifest

0 2 2 0 0 0 0 NO sun/net/www/
protocol/
jar/
Handler

0 1 1 0 0 0 0 NO com/sun/
rsajca/
Provider

0 1 1 0 0 0 0 NO java/util/
Collections
$Reverse
Comparator

0 2 2 0 0 0 0 NO [Ljava/io/
ObjectStream
Field;

0 1 1 0 0 0 0 NO java/security/
CodeSource

0 34 34 0 5 5 0 NO [Ljava/util/
Hashtable$
Entry;

0 2 2 0 0 0 0 NO java/lang/ref/
Reference
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Queue$Null
0 2 2 0 0 0 0 NO java/util/

Properties
0 2 2 0 0 0 0 NO java/util/

HashSet
0 1 1 0 0 0 0 NO [Ljava/lang/

ThreadGroup;
0 1 1 0 0 0 0 NO java/util/

HashMap$
EmptyHash
Iterator

0 7 7 0 0 0 0 NO java/io/
ByteArray
OutputStream

........................................................................

. Global registry information .

........................................................................
Loader
| Number of pass one objects in the GC heap
| | Number of pass two objects in the GC heap
| | | Change in the number of objects in the GC heap
| | | | Pass one object size (K)
| | | | | Pass two object size (K)
| | | | | | Change in object size (K)
| | | | | | | Class name
0 8 8 0 0 0 0 java/io/

RandomAccessFile
0 8 8 0 64 64 0 [B
0 10 10 0 1 1 0 [C
0 439 439 0 10 10 0 java/lang/Class
0 1 1 0 0 0 0 java/lang/ref/

Reference$
ReferenceHandler

0 1 1 0 0 0 0 sun/misc/
Launcher$
AppClassLoader

0 1 1 0 0 0 0 java/lang/ref/
Finalizer$
FinalizerThread

>}:|D Java Lr(CHGJVAPGM)|n

*|Dk`D~ myJavaClassFileName `X*D Java(TM) Lr,k9C0|D Java Lr1(CHGJVAPGM)

|n#+T Java Lr`D~VZkxPbM#*t/Lr,k9C0KP Java1(RUNJVA)|n#v18

(DtTk10LrDtT;,1,EaX( Java Lr#

>} 1:|DbMM Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

CHGJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)
OPTIMIZE(*INTERPRET)

TB>}k0>} 11`,,;GTLrxPKE/#IZC OPTIMIZE(10) xPK|D,rKCLr|,-

`kDzw8n,b)8nZ Java Lrt/1KP#

>} 2:|D JAR D~P-E/D Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#
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CHGJVAPGM CLSF(’/projectB/myJavaappfile.jar’)
OPTIMIZE(10)

PXo(<MN}j8E",N{|D Java Lr(CHGJVAPGM)|n#

mIZk!nN}V{.

BmT>K0mIZk!n1(LICOPT)N}y6pDV{.#b)V{.;xVs!4,*KcZDA,

|GTlOs!4N=T>#

LICOPT N}V{.

String hv

AllFieldsVolatile g{hCD0,r+yPVN4wGW'D#

NoAllFieldsVolatile g{hCD0,r;+NNVN4wGW'D#

AllowBindingToLoadedClasses 8>w*}ZKPD Java(TM) ibzPD defineClass w

CDa{x4(DY1`m>(I\k,; Java ibzP

Dd|`m>(t\s(#

NoAllowBindingToLoadedClasses 8>w*}ZKPD Java ibzPD defineClass wCD

a{x4(DY1`m>(I\4k,; Java ibzPD

d{`m>(t\s(#

AllowClassCloning 1* JAR D~zI`v Java Lr1,Jm+4T;vL

rD`D1>|(Z*m;vLrzIDzkP#bPzZ

?RZ*#

NoAllowClassCloning ;Jm+4T;vLrD`D1>|(Z*m;vLrzI

DzkP#

AllowInterJarBinding Jmt\s(A;Z}Z`kD`r JAR D~b?D`#

bPzZ?RE/#

NoAllowInterJarBinding ;Jmt\s(A;Z}Z`kD`r JAR D~b?D

`#b+2G CRTJVAPGM OD CLASSPATH M

JDKVER N}DfZiv#

AllowMultiThreadedCreate 8> CRTJVAPGM s=#;y4P,;9C;v_L#

NoAllowMultiThreadedCreate CRTJVAPGM Z4(Zd9C`v_L(g{|GICD

0)#

AnalyzeObjectLifetimes 9CIS`4PVv,T7(D)Ts_POLDY|#_

POLY|DTs;afZZVdCTsD=(.b,"R

I\~S|?RDE/#

NoAnalyzeObjectLifetimes ;4PLY|TsDVv#

AllowBindingWithinJar 8> ZIP D~r JAR D~PD`m>(I\k,; ZIP

D~r JAR D~PDd|`m>(t\s(#

NoAllowBindingWithinJar 8> ZIP D~r JAR D~PD`m>(I\4k,;

ZIP D~r JAR D~PDd|`m>(t\s(#

AllowInlining f**;LrJmZ*>X=(#TZE/6p 30 M

40,bG1!5#

NoAllowInlining ;f**;LrJmZ*>X=(#

AssumeUnknownFieldsNonvolatile 1;\7(b?`PDVNDtT1,KN}(}Y(CV

N;GW'D4zIzk#
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String hv

NoAssumeUnknownFieldsNonvolatile 1;\7(b?`PDVNDtT1,KN}(}Y(CV

NGW'D4zIzk#

BindErrorHandling 8(ZBPivB&C4PD)Yw:w*8(

AssumeUnknownFieldsNonvolatile"PreresolveExtRef r

PreLoadExtRef0mIZk1!nDa{,Java ibz`0

kLrlb=`m>(P|,=(m>(,xZ10OBD

P;\9C=(m>(#

BindInit T>Xu</=(9Cs(wC#

NoBindInit ;T>Xu</=(9Cs(wC#

BindSpecial T>XXb=(9Cs(wC#

NoBindSpecial ;T>XXb=(9Cs(wC#

BindStatic T>X2,=(9Cs(wC#

NoBindStatic ;T>X2,=(9Cs(wC#

BindTrivialFields ZLr4(Zds( trivial VN}C#

NoBindTrivialFields ZWNCJ1bvVN}C#

BindVirtual T>XnUib=(9Cs(wC#

NoBindVirtual ;T>XnUib=(9Cs(wC#

DeferResolveOnClass 9CY(*`{DV{.N}(}g,java.lang.Integer)#

+ PreresolveExtRef hC*E/6p 40 1,;aTC

DeferResolveOnClass 8(D`xP$bvYw#g{zk

P49CD76PD3)`;Z CLASSPATH P,rb\

PC#|9z\;(}T?v*'D`8(

0DeferResolveOnClass=’somepath.someclass’149CE/

6p 40,x;<GOviv#JmP`v

DeferResolveOnClass n#

DevirtualizeFinalJDK Jm CRTJVAPGM {Cj< JDK *645VTG);O

*GnU=(rnU`I1D JDK =(DwC#TZE/

6p 30 M 40,bG1!5#

NoDevirtualizeFinalJDK ;Jm CRTJVAPGM {Cj< JDK *645VTG);

O*GnU=(rnU`I1D JDK =(DwC#

DevirtualizeRecursive <BZ;)]i=(PzIXbzk,"{}]i=(wC

yzzDs?V*z#+G,TZ]i=(Du<kZ+z

I=SDli_-,rK,Z3]iDivB,T\I\2

;aa_#

NoDevirtualizeRecursive ;a<BZ;)]i=(PzIXbzk#

DisableIntCse Cn+<B:1*X(`MD{}mo=zIzk1,3)

+2Smo=DE/;{C#bIT(}T0E/*;L

r1a)d{E/za4a_{eE/.=#

NoDisableIntCse Cn+<B:1*3)`MD{}mo=zIzk1,3)

+2Smo=DE/;;{C#b(#a<BZOMDE/

6pO4xI|CX4Pzk#

DoExtBlockCSE 4P)9y>i+2Smo={}#

NoDoExtBlockCSE ;4P)9y>i+2Smo={}#

DoLocalCSE 4P>X+2Smo={}#

NoDoLocalCSE ;4P>X+2Smo={}#
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String hv

EnableCseForCastCheck g{hCD0,rzI?F`M*;lizk,ITCzk

4P DAG AOg5}#

NoEnableCseForCastCheck ;hC;;zII;4P DAG AOg5}D?F`M*

;lizk#

ErrorReporting KP1ms(fVN **:a)1v=i$r`q=ms1

9`k'\D!n# 0 = "4(fyPms; 1 = SY

(fVZki$ms; 2 = +VZki$msM`q=m

sD(fSY=KP1xP#

HideInternalMethods <B9K!D`PD=(I*Z?=(,SxJmZ;fZ

T|GD}CryP}C<GZ*D1!T|G#TZE/

6p 40,1!5G HideInternalMethods,TZ 0 k 30 .

dDE/6p,G NoHideInternalMethods#

InlineArrayCopy <BZ;)j?}i5}PZ* System.arraycopy =(#

NoInlineArrayCopy @9Z* System.arraycopy =(#

InlineInit Z* java.lang `Du</=(#

NoInlineInit ;Z*u</=(#

InlineMiscFloat S java.lang.Math Z*d|!c/++H=(#

NoInlineMiscFloat ;Z*d|!c/++H=(#

InlineMiscInt S java.lang.Math Z*d{{M/${M=(#

NoInlineMiscInt ;Z*d{{M/${M=(#

InlineStringMethods JmS java/lang/String Z*X(=(#

NoInlineStringMethods {9S java/lang/String Z*X(=(#

InlineTransFloat S java.lang.Math Z*,=!c/++H=(#

NoInlineTransFloat ;Z*,=!c/++H=(#

OptimizeJsr T_P%;?jD0jsr1VZkzI|CDzk#

NoOptimizeJsr ;T_P%;?jD0jsr1VZkzI|CDzk#

PreloadExtRef 8>Z=(kZ&I\$0k(;PT`xPu</)K}

CD`#

NoPreloadExtRef 8>Z=(kZ&I\;P$0k}CD`#+G,

PreresolveExtRef N}+2GKhC,"<B$0kMu<

/y}CD`#

PreresolveExtRef Z=(kZ&$bvy}CD=(#

NoPreresolveExtRef ZWNCJ1bv=(}C#C4bvZd|zwOKPD

LrPvVD0R;=`1l##

ProgramSizeFactor 1 JAR D~c;s,SxI\h*`v Java Lr1,b

v}5(1!5* 100)C47(?vLrITvsA`

s#

ShortCktAthrow g{hCD0,r"T+ athrows L7#

NoShortCktAthrow ;hC,;"T+ athrows L7#

ShortCktExSubclasses g{hCD0,r6p0l#1D3)S`"1S+|GL

7#

NoShortCktExSubclasses g{;hCD0,;6p0l#1D3)S`"1S+|G

L7#
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String hv

StrictFloat {9k Java f6;Oq`{D!cE/#

NoStrictFloat Jmk Java f6;Oq`{D!cE/#

+GE(**)8>b)V{.h*CTBo(N=dk}5:stringname=number(Pd;PUq)#

>}:4( Java Lr(CRTJVAPGM)|n

*4( Java(TM) Lr"+dk`D~ myJavaClassFileName `X*,k9C04( Java Lr1(CRTJVAPGM)

|n#19C OPTIMIZE(*INTERPRET) 44( Java Lr1,abM Java Lr`D~VZk#*t/Lr,

k9C0KP Java1(RUNJVA)|n#

>} 1:4(bMM Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

CRTJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)
OPTIMIZE(*INTERPRET)

K>}k0>} 11`,,;GTLrxPKE/#IZGC OPTIMIZE(40) 4(D,rKLr|,-`kD

zw8n,b)8nZ Java Lrt/1KP#

>} 2:4(-E/D Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

CRTJVAPGM CLSF(’/projectB/team2/myJavaclassfile.class’)
OPTIMIZE(40)

PXo(<MN}j8E",N{4( Java Lr(CRTJVAPGM)|n#

>}:>} Java Lr(DLTJVAPGM)|n

0>} Java(TM) Lr1(DLTJVAPGM)|n>}k8(D`D~({* myJavaClassFileName)`X*D Java

Lr#

"b:DLTJVAPGM |n;>}`D~r ZIP D~#

>} 1:>} Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

DLTJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)

PXo(<MN}j8E",N{>} Java Lr(DLTJVAPGM)|n#

>}:*" Java ibz(DMPJVM)|n

0*" Java(TM) ibz1(DMPJVM)|n*8(w5*"XZ Java ibzDE"#

>} 1:*" Java ibz

"b:kDAzk>};#$ywTKbX*D(IE"#

DMPJVM JOB(099246/FRED/QJVACMDSRV)
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DMPJVM |n*"}Z{* 099246/FRED/QJVACMDSRV Dw5PKPD Java ibzDE"#

>}dv:

JAVA VIRTUAL MACHINE INFORMATION: 099246/FRED/QJVACMDSRV
......................................................................
. Classpath
......................................................................
/QIBM/ProdData/Java400/jdk117/lib/jdkptf117.zip:/QIBM/ProdData/Java400/jdk1
17/lib/classes.zip:/QIBM/ProdData/Java400/ext/IBMmisc.jar:/QIBM/ProdData/Ja
va400/ext/db2_classes.jar:/QIBM/ProdData/Java400/ext/jssl.jar:/QIBM/ProdDat
a/Java400/ext/ibmjssl.jar:/QIBM/ProdData/Java400/:/home/fred
......................................................................
. Garbage collection
......................................................................
Garbage collector parameters

Initial size: 2048 K
Max size: *NOMAX

Current values
Heap size: 9476 K
Garbage collections: 0

......................................................................

. Thread information

......................................................................
Information for 3 thread(s) of 3 thread(s) processed
Thread: 00000001 Thread-0

TDE: B000200002941000
Thread priority: 5
Thread status: Destroy wait
Thread group: main
Runnable: java/lang/Thread
Stack:

None
Locks:

None
......................................................................
Thread: 00000003 t2

TDE: B000100005B37000
Thread priority: 5
Thread status: Timed wait
Thread group: main
Runnable: dbgtest2
Stack:

java/io/BufferedInputStream.read()I+11 (BufferedInputStream.java:154)
pressEnter.theFirstMethod(Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;)V+1

0 (dbgtest2.java:15)
dbgtest2.run()V+69 (dbgtest2.java:44)
java/lang/Thread.run()V+11 (Thread.java:466)

Locks:
None

......................................................................
Thread: 00000002 t1

TDE: B000100005B33000
Thread priority: 5
Thread status: Java wait
Thread group: main
Runnable: dbgtest2
Stack:

pressEnter.theFirstMethod(Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;
Ljava/lang/String;)V+0 (dbgtest2.java:14)
dbgtest2.run()V+69 (dbgtest2.java:44)

Z 6 B IBM Developer Kit for Java D|nM$_ 373



java/lang/Thread.run()V+11 (Thread.java:466)
Locks:

None
......................................................................

>}:T> Java Lr(DSPJVAPGM)|n

DSPJVAPGM(T> Java Lr)|nT>ky8(D{* myJavaClassFileName D`D~`X*D Java Lr#

>} 1:T> Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

DSPJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’) OUTPUT(*)

PXo(<MN}j8E",N{T> Java Lr(DSPJVAPGM)|n#

JAVA |n

JAVA |nD&\k0KP Java(TM)1(RUNJVA)|nj+`,#IT+|G%;9C#PXE"0ITdO

JAVA |n9CDN},N{KP Java(RUNJVA)|n#

>}:9CKP Java(RUNJVA)|n

0KP Java(TM)1(RUNJVA)|nKPk``X*D iSeries Java Lr#

>} 1:KP Java Lr

"b:kDAzk>};#$ywTKbX*D(IE"#

RUNJVA CLASS (’/projectA/myJavaclassname’)

PXo(<MN}j8E",N{KP Java(RUNJVA)|n#

Java 'VD iSeries <=w|n

0iSeries <=w1GCZ Windows(R) @fD;v<Ngf#|G iSeries Access for Windows D;?V,|

(K\m1rC'jIdU#$wyhDm` iSeries &\#

0iSeries <=w1'V+ Java(TM) w*|,Z iSeries Access for Windows D0D~531!nPDe~#

*9C0iSeries <=w1Java e~,h*Z iSeries ~qwO20 IBM Developer Kit for Java#;s,*Z

vKFczO20 Java e~,k(} Client Access D~PPD0!qT201!q0D~531#

`D~"JAR D~"ZIP D~M Java D~<$tZ/ID~53P#0iSeries <=w1JmzZR0qPi

4b)D~#kT*9CD`D~"JAR D~"ZIP D~r Java D~xPR|%w#b+T>OBDK%#

SOBDK%P!q`X*D Java Lr —> B(... +t/ Java *;Lr,KLrI4(k`D~"JAR

D~r ZIP D~`X*D iSeries Java Lr# +P;vT0rJmz8(PXgN4(LrDj8E"#

IT* Java d;r Java bM4(Lr#

"b:g{!qd;,r`D~PDVZk+d;* RISC 8n,K1DT\+EZ9CbM1DT\#

SOBDK%P!q`X*D Java Lr —> `-... +|Dk Java `D~"ZIP D~r JAR D~`,

SD Java LrDtT#
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SOBDK%P!q`X*D Java Lr —> KP... +Z iSeries ~qwOKP`D~# 9IT!

q JAR r ZIP D~"KP;ZC JAR r ZIP D~PD`D~#+vV;vT0r,|Jmz8(PXgN

KPCLrDj8E"# g{Q!qK`X*D Java Lr —> B(...,rKPLr1+9Ck`D~

`X*D iSeries Java Lr# g{;Pk`D~`X*D iSeries Java Lr,rZKPLr.04( iSeries

Java Lr#

SOBDK%P!q`X*D Java Lr —> >}... +>}k`D~"JAR D~r ZIP D~`X*D

iSeries Java Lr#

SOBDK%P!qtT+T>;vtTT0r,CT0r|, Java LrM Java !n!n(#b)!n(

Jmzi4PXgN*`D~"JAR D~r ZIP D~4(KX* iSeries Java LrDj8E"#

"b:b)feG0T> Java Lr1E"#

SOBDK%P!q`k Java D~+Qy!DNN Java D~*;I|GD`D~VZk#

ki40iSeries <=w1=x|(DozE"TKbB( Java Lr"`- Java Lr"KP Java Lr"

Java Lr"Java !n"`k Java D~M>} Java Lrb)0iSeries <=w1T0rDN}M!n#
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Z 7 B I!|

I!|(eKCZ)9KD Java =( API D0&CLr`LSZ1(API)#TBGITk IBM Developer

Kit for Java(TM) dO9CDI!|:

Java O$MZ(~q

0Java O$MZ(~q1(JAAS)Jm+X(C'rm]k10 Java _L`X*#

Java \ku)9

0Java \ku)91(JCE)a)KCZS\"\?zIM\?-iT00{"O$zk1(MAC)c(

Dr\M5V#JCE 9'V2+wM\bTs#

Java |{M?<SZ

0Java |{M?<SZ1(JNDI)G JavaSoft D=(&CLrSZ(API)D;?V#hz JNDI,zI

T,SA`v|{M?<~q#zIT9CKSZ49(&\?sRIF2D?<tC Java &CLr#

Java 2+WSVc

0Java 2+WSVc1(JSSL)G;itC2+rXx(ED Java |#|5VK SSL M0+dc2+

T1(TLS)-iD Java f>,"|(PX}]S\"~qwO$"{"j{TMI!M'zO$D&

\#

JavaMail
JavaMail API a)K;i#BgS(gSJ~)53Dis`#K API a)K@"Z=(R@"Z-i

Dr\,IC49(yZ Java DgSJ~M{"+]&CLr#

Java r!~q

0Java r!~q1API JmZyP Java =(Or!#Java 1.4 a)K;vr\,Zbvr\P,Java K

P173MZ}=ITa)wzIwe~,CZzIwVIr!q=,g PDF"Postscript M0_6&\

T>1(TM)(AFP(TM))#

Java |{M?<SZ

0Java(TM) |{M?<SZ1(JNDI)G JavaSoft D=(&CLrSZ(API)D;?V#hz JNDI,zMI

T^lX,SA`v|{M?<~q#zIT9CKSZ49(&\?sRIF2D?<tC Java &CLr#

JavaSoft kl<5gDoi;p*"v JNDI f6,b)oi|( IBM"SunSoft"Novell"Netscape M

Hewlett-Packard +>#

PX JNDI D|`E",N{ Sun Microsystems D Java |{M?<SZ #PXX(Z IBM DE",

N{ IBM JNDI LDAP a)Lr`L8O#

IBM JNDI LDAP a)Lr`L8O

>`L8OY(zl$0Java(TM) |{M?<SZ1(JNDI)T00a?6?<CJ-i1(LDAP)DY

w==#PX|`E",N{ Sun Microsystems D JNDI D5 #
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IBM a)K JNDI DITk SDK r0Java KP1731(JRE)1.2.2 dO9CD LDAP ~qa)Lr#

;'V+ IBM JNDI LDAP a)Lrk SDK r JRE 1.3 r|Bf>dO9C;xG,&9C JNDI M Sun

Microsystems D JNDI LDAP a)Lr,|GG SDK M JRE 1.3 D;?V#9I+ Sun Microsystems D

JNDI LDAP a)Lrk SDK M JRE 1.2.2 dO9C,+zXkS Sun Microsystems JNDI Web >c

BXb)i~,I Sun Microsystems a)'V#>`L8Ohv+ IBM JNDI LDAP a)Lrk SDK r JRE

1.2.2 dO9C#

*9C IBM JNDI LDAP a)Lr4`krKPzk,k+TBZ]mSA`76:

/QIBM/ProdData/Java400/ext/ibmjndi.jar:/QIBM/ProdData/Java400/ext/jndi.jar

>`L8OV[KBPwb:

4(u<OBD

>wbhvgN4(u<OBD4k LDAP ~qw,S# JNDI 'V=V;,D=(4CM'z9C0a

?6?<CJ-i1(LDAP)~qw:

v M'zZOBD4(1j6~qw#

v 1S+ URL V{.+MAOBDD=(#

LDAP V3 URL
>wb(e LDAP URL o(#

~qws(M SASL 'V

ZJmX(DYw.0,~qwXkTM'zxPO$#LDAP +KF*s(A~qw#LDAP -i+d

O$)9*9'V0r%O$M2+Tc1(SASL)zF#b)zFJm9C|4SD=(4r~qw

j6M'z,x;ar**TwD"MC'j6M\kx#0C'D2+T#

QwMq!tT

JNDI JminXQw0a?6?<CJ-i1(LDAP)?<#

Z?<PmSM>}n

JNDI JmZ?<PmSM>}n#>wb|,PXgN4Pb)NqD>}#

|DtT

JNDI JmT?<n|D"4(r}%tT#

X|{?<n

JNDI JmZNN`TZy>OBDD;C&X|{?<n#>wbj6K;v+TC4X|{?<nD

rename =(zz0lDtT#

NUMQw}C

LDAP ~qwI\a5XNUrQw}C#NNYw<I\a5XNU,|8>~qw;PksD?j

n#;PQwYwEa5XQw}C#

LDAP X~

LDAP V3 f6mSKCZ"MMSU)9E"DX~#"MA~qwDX~F*ksX~#S~qwS

UDX~F*l&X~#

~xFtT

LDAP -iTlw=D~xFMD>tT;SNNxp#xG,|Z{M'z&CLrKbgN&m}

]#>wbhvK}V;,D=(4&mTlw=DtT4PDYwT0Gq+|G*;*V{.#
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#=

zITlw"i4M|B LDAP ~qwD#=a9#;'Va)I0a?6?<CJ-i1f6(eD

#=E"D~qw#

SASL e~

zIT`4T:D0r%O$M2+Tc1(SASL)e~#>wba)KCZozz*<4(e~Dz

k>}#

M'zK_Y:f

_Y:fa)K;V=(4T>X==f"n|ksDE"#IZ+T>X==lwX4Di/x;G

5X6L~qw4q!QqCDE",yTb\DxT\#

lw IBMJNDI `f>

>wb8>I9C242,=(4lw LDAP D IBMJNDI `f>#

;BT"bBnM=StT

ki4>wbTKb9C IBM LDAP a)LrM Sun Microsystems D0LDAP ~qa)Lr JNDI 5

V_8<=k11Xk"bDBn#98>K'V+Q;^I9CDtT#

4(u<OBD

0Java(TM) |{M?<SZ1(JNDI)'V=V;,D=(4CM'z9C0a?6?<CJ-i1

(LDAP)~qw#Z;V=((2Gn#{D=()GCM'zZ4(OBD1j6~qw#;s,(}+

yZ DN D{F+MAOBDD=(4Tbvr*D,S4PYw#TB=vtT'VK`Yw:

java.naming.factory.initial(Context.INITIAL_CONTEXT_FACTORY)

Xk+KtThC* com.ibm.jndi.LDAPCtxFactory#

java.naming.provider.url(Context.PROVIDER_URL)

KtTT URL V{.DN=j6 LDAP ~qwD{FMKZ#g{;\j6 LDAP ~qwD{F

MKZ,r IBM JNDI LDAP a)Lr1!* ldap://localhost:389#

TBzk4(kwz ldapserver D,S"lw;vn:

>} 1:4(kwz ldapserver D,S

"b:kDAzk>};#$ywTKbX*D(IE"#

Properties env = new Properties();
env.put(“java.naming.factory.initial”, “com.ibm.jndi.LDAPCtxFactory”);
env.put(“java.naming.provider.url”, “ldap://ldapserver”);
DirContext ctx = new InitialDirContext(env);
Attributes entry = ctx.getAttributes(“cn=example,o=IBM,c=US”);

Z~V(}9C JNDI 49C LDAP ~qwD=(G+ URL V{.1S+MAOBDD=(#;x,K}

L_Ph**?vYw4(B,Sb;*z,g{yPYw<GT%;~qws(D,r&\b9CK=(#

TBtT'VK`Yw:

java.naming.factory.url.pkgs(Context.URL_PKG_PREFIXES)

g{Z4(OBD1;h*+ URL V{.w*{Fdk+MAOBDD=(M,SA LDAP ~qw,

rXk+KtThC* com.ibm.jndi#

TBzkX40;v>},++,S~qwDYwSY=wC getAttributes =(.sxP:
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>} 2:4(kwz ldapserver D,S"SY,S~qw

"b:kDAzk>};#$ywTKbX*D(IE"#

Properties env = new Properties();
env.put(“java.naming.factory.url.pkgs”, “com.ibm.jndi”);
DirContext ctx = new InitialDirContext(env);
Attributes entry = ctx.getAttributes(“ldap://ldapserver/cn=example,o=IBM,c=US”);

a)Lr9'V+H0b=V=(lO9C#2MG5,PI\9C java.naming.factory.initial 4("k LDAP

~qwD,S,;s+ URL V{.w*{Fdk+MA=(#^[GqQ(e java.naming.factory.url.pkgs,

K=(<\pwC#

"b:Xk(}wC close =(4XUNNI InitialDirContext r*Dk LDAP ~qwD,S#

LDAP V3 URL

IBM Java(TM) |{M?<SZ(JNDI)a?6?<CJ-i(LDAP)a)Lrj+'V RFC 2255

P(eD LDAP03;J4(;w1(URL)q=#LDAP URL G(}TBo((eD:

scheme "://" [host [ ":" port ]] ["/"
[dn ["?" [attributes] ["?" [scope]
["?" [filter] ["?" extensions]]]]]]

dP:

v scheme 8> URL =8#bv`b'V+3D ldap(CZ}#D LDAP ,S)r ldaps(CZ02+WS

Vc1(SSL),S)#

v host G LDAP ~qwD{F#g{48( LDAP ~qw{,r1!{FG localhost#

v port m> LDAP ~qwDKZE#g{48(KZE,rTZG SSL,1!KZEG 389,TZ SSL,1

!KZEG 636#

v dn j6YwDy>Ts#

v attributes m>*5XDtTD:EVtPm#g{48(tTPm,r1!ivG5XyPtT#

v scope m>QwwCr#b)D~DP'5gB:

– base
bv5m>y>Ts#

– sub
bv5m>D~cNa9DN6#

– one
bv5m>D~cNa9D;c#

g{48(wCr,r1!5G base#

v filter m>Qw}Kw#g{48(Qw}Kw,r1!Qw}KwG(objectclass=*)#

v extension r LDAP URL a))9TzF,SxJm)9 URL D\&#IBM JNDI LDAP a)Lry'

VD(;)9G bindname#

~qws(M SASL 'V

Zm`ivB,ZJmX(DYw.0,~qwXkTM'zxPO$#0a?6?<CJ-i1(LDAP)

+KF*s(A~qw#
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1s(=~qw1,M'zh8(*9CD LDAP -i#Q(eK=vf>D LDAP -i,4 V2 M V3#

g{~qw;'V V2 D0,1M'z"Tw* V3 M'z4s(1+5X-ims#IBM D0Java(TM) |

{M?<SZ1(JNDI)LDAP a)Lr'Vw* V2 r V3 M'zxPs(#

1s(=~qw1,I9CBPtT:

java.naming.ldap.version
KtT8( LDAP -if>#P'5G 2 r 3#g{4hCKtT,ra)Lr"Tw* V3 M'

zs(,"RZ5XK-ims1T/56* V2#g{hCKKtT,ra)Lr;a"T56#

}KhC-if>.b,s(9r~qwj6C'TxPO$#

java.naming.security.principal (Context.SECURITY_PRINCIPAL)
KtT8(M'zDj6#Z8uyPivB,|<_P(P{FDq=#

java.naming.security.credentials (Context.SECURITY_CREDENTIALS)
KtT8(M'zD>$(4M'zD\k)#

LDAP 9'V;,`MDO$zF#V2 LDAP -i;'V;V`MDs(,Cs(F*r%s(#TZKz

F,+wDj6M>$"MA~qw#V3 -i+O$)9*9'V0r%O$M2+Tc1(SASL)zF#

b)zFJm9C|4SD=(4r~qwj6M'z,x;ar**TwD"MC'j6M\kx#0C'

D2+T#

a)Lr'V=V;,D8(O$zFD=(#;V=(h*O$`D{F#bV=(Jm(}8(;Za)

Lrb?DO$`4)9a)Lr#rK,zIT`4T:D SASL e~#BPtT'VbV8(O$zFD

=(#

java.naming.security.sasl
KtT8(*9CDO$`D{F#BP`Gw*a)LrD;?V;6D#

com.ibm.ldap.LDAPSimpleBind
KtT8(*"MA~qwTxPO$DwDj6M>$#V2 M V3 ~qw<'VKzF#"b,1

|MDc;P4PO$rS\1,;(iZ*ExgO9CwD\k#

com.ibm.ldap.LDAPSaslExternal
b? SASL =("T9CQ-LDBc2+T-i(g SSL)4xPs(#Zs`}ivB,&#V

2+TweM>$&Z4u</4,#

com.ibm.ldap.LDAPSaslCRAM_MD5
CRAM-MD5 SASL 9CaJ * l&-i4+2+TweM>$"MA~qwTxPO$#

com.ibm.ldap.LDAPSaslGSSAPI
Z(}%@D=((g kinit r/IG<)q!>$.s,GSSAPI SASL =("T9C kerberos O

$4xPs(#Zs`}ivB,&#V2+TweM>$s(Td?&Z4u</4,#

java.naming.sasl.mode
KtT8(*+Mxy0kD SASL e~D#=hC#a)LrPDyP$(e SASL e~<vTK

hC#

'VDZ~V8(O$zFD=(k Sun Microsystems D LDAP $_df]#";G8>*0kD

O$`,xG8(O$zFD{F#g{4hC java.naming.security.sasl tT,r IBM JNDI LDAP

a)Lr9CK=(48(O$zF#

java.naming.security.authentication(Context.SECURITY_AUTHENTICATION)

KtT8(*9CDO$zFD{F#KtT'VBP5#
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v none

;4PO$(d{s()#

v simple

9Cr%O$#

v EXTERNAL

9Cb? SASL zF#

v CRAM-MD5

9C CRAM-MD5 SASL zF#

v GSSAPI

9C GSS r Kerberos SASL zF#

ZI&O$M'z.s,K`bhCTBtT:

java.naming.authorization.identity
KtThC*M'zD(^m]#}#ivB,bk8(DM'zj6`,#;x,SASL zFI+u

<s( DN 3dAm;v5#+(^m]f"ZM'z$iPDb? SASL MGbyD;v>}#

TB>}]>hCtTT8>f>-i* 3,"9C CRAM-MD5 zF4w* Larry Meade xPO$:

>}:hCtT

"b:kDAzk>};#$ywTKbX*D(IE"#

Properties env = new Properties();
env.put(“java.naming.factory.initial”, “com.ibm.jndi.LDAPCtxFactory”);
env.put(“java.naming.ldap.version”, “3”);
env.put(“java.naming.provider.url”, “ldap://ldapserver”);
env.put(Context.SECURITY_PRINCIPAL, “cn=Larry Meade, o=IBM, c=US”);
env.put(Context.SECURITY_CREDENTIALS, “secret”);
env.put(Context.SECURITY_AUTHENTICATION, “CRAM-MD5”);
DirContext ctx = new InitialDirContext(env);

I+0;v>}|D*T=X8> SASL `{F#h*+0;v>}PD SECURITY_AUTHENTICATION ;

Pf;*Bfb;P:

env.put(“java.naming.security.sasl”, “com.ibm.ldap.LDAPSaslCRAM_MD5”);

QwMq!tT

0Java(TM) |{M?<SZ1(JNDI)ZQw0a?6?<CJ-i1(LDAP)?<=fa)K+sDin

T#Z IBM JNDI LDAP a)LrP,=vn#CD=(G search M getAttributes#;x,BP=(2S LDAP

~qwlw}]:

v lookup

v lookupLink

v list

v listBindings

v getSchema

v getSchemaClassDefinition

BPtTaTQwYwzz0l:

java.naming.ldap.derefAliases
KtT(egN&mp{Ts(Z X.501 P(e)#KtTS\BP5:
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v always

bv5ZQwM(;QwDy>Ts1!{}Cp{#bG1!5#

v never

bv5ZQwr(;QwDy>Ts1;!{}Cp{#*a_T\,bG(iDhC#

v finding

bv5Z(;QwDy>Ts1!{}Cp{,+ZQwy>TsDBt1;byv#

v searching

bv5ZQw1!{}Cy>TsDBtPDp{,+Z(;QwDy>Ts1;byv#

java.naming.batchsize(Context.BATCHSIZE)

bv5hC5XD NamingEnumeration yfEDQwa{}D(is!hC#g{48(5,r1!

batchsize G 1#boz7#`bDn!I\Zfc##0 5+{C batchsize "8>ZU/=yPa{

.0QwGViD#

java.naming.ldap.typesOnly
KtTk getAttributes M search =(`X,"Rv15XTsj>* false 1Eks_`X#KtT

S\BP5:

v true

bv5;5XtTj6{,+;5X5#

v false

bv5H5XtTj6{25X5#bG1!5#

QwwCDa{G NamingEnumeration#*q!a{,Xk9C+3D hasMoreElements M nextElement =(

rX(Z NamingEnumeration D hasMore M next =(4T6YxPiz#g{zk*7Yri4

ReferralException D0,s=v=(Jm6ql##

"b:

v *K\bbbX#VJ4&ZQVd4,M,S&Zr*4,,&1+ NamingEnumeration izA)2(4

1= hasMore M hasMoreElements =(5X false *9),r_&wC6YD close =(#

v IBM JNDI LDAP a)LrT/XC * V{4f;(P{FMtT`M{FPD^' UTF-8 V{`k#b

yvG*K@9%;^'5<B{vI\\$DQw'\#

TB>}T surname * smith DyPn4PQw"8>;5X cn tT:

>}:QwMq! cn tT

"b:kDAzk>};#$ywTKbX*D(IE"#

SearchControls constraints = new SearchControls();
constraints.setSearchScope(SearchControls.SUBTREE_SCOPE);
String attrList[] = {“cn”};
constraints.setReturningAttributes(attrList);
NamingEnumeration results =

ctx.search(“o=IBM,c=US”, “(sn=smith)”, constraints);
while (results.hasMore()) {

SearchResult si =(SearchResult)results.next();
System.out.println(si.getName());
Attributes attrs = si.getAttributes();
if (attrs == null) {

System.out.println(“ No attributes”);
continue;

}
NamingEnumeration ae = attrs.getAll();
while (ae.hasMoreElements()) {

Attribute attr =(Attribute)ae.next();
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String id = attr.getID();
Enumeration vals = attr.getAll();
while (vals.hasMoreElements())

System.out.println(“ ”+id + “: ” + vals.nextElement());
}

}

TB>}9C list =(4T>3vy>(P{F(DN).BD{F:

>}:T>y> DN .BD{F

"b:kDAzk>};#$ywTKbX*D(IE"#

String url=“ldap://ldapserver:389/o=IBM,c=US”;
NamingEnumeration listResults=ctx.list(url);
while (listResults.hasMore()) {

NameClassPair ncp = (NameClassPair) listResults.next();
System.out.println(ncp.getName());

}

Z?<PmSM>}n

0 J a v a ( T M ) | { M ? < S Z 1 ( J N D I ) J m Z ? < P m S M > } n # T B > } m S _ P

objectclass"roomnumber M telephonenumber tTDBn:

>}:Z?<PmSn

"b:kDAzk>};#$ywTKbX*D(IE"#

BasicAttribute objClasses = new BasicAttribute("objectclass");
objClasses.add("person");
objClasses.add("organizationalPerson");
objClasses.add("inetOrgPerson");

BasicAttributes attrs = new BasicAttributes();
attrs.put(objClasses);
attrs.put("roomnumber", "2000");
attrs.put("telephonenumber", "1-800-use-LDAP");

ctx.createSubcontext(name, attrs);

TB>}}%n:

>}:>}?<PDn

"b:kDAzk>};#$ywTKbX*D(IE"#

ctx.destroySubcontext(name);

|DtT: JNDI JmT?<n|D"4(r}%tT#TB>}f;;vnD roomnumber tT:

>}:|DtT

"b:kDAzk>};#$ywTKbX*D(IE"#

ctx.modifyAttributes(name,
DirContext.REPLACE_ATTRIBUTE,
new BasicAttributes("roomnumber", "5000"));

TB>}+BD telephonenumber tT5mSA;vn"}% roomnumber tT:
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>}:|D?<PDn

"b:kDAzk>};#$ywTKbX*D(IE"#

ModificationItem[] mods=new ModificationItem[2];
mods[0] = new ModificationItem(DirContext.ADD_ATTRIBUTE,

new BasicAttribute("telephonenumber", "456-7777"));
mods[1] = new ModificationItem(DirContext.REMOVE_ATTRIBUTE,

new BasicAttribute("roomnumber));
ctx.modifyAttributes(name, mods);

X|{?<n: IT9C rename =(4ZNN`TZy>OBDD;C&X|{?<n#

TBtTaT rename =(zz0l:

java.naming.ldap.deleteRDN
KtTZX|{n1}%ID RDN#1!hC* true#

g{+KtThC* false,r#tID RDN 4w*nDtT5#

BfGwC rename =(D>}:

>}:X|{?<n

"b:kDAzk>};#$ywTKbX*D(IE"#

String oldname="cn=bill smith";
String newname="cn=bill smith, ou=programmer";
ctx.rename(oldname, newname);

NUMQw}C

0a?6?<CJ-i1(LDAP)~qwI\a5XNUrQw}C#NNYw<I\a5XNU,|8

>~qw;PksD?jn#;PQwYwEa5XQw}C#Qw}C8>~qw\;(; baseObject y}

CDn,+^(Qw;ZC baseObject &T0dBDwCrPDyPn#~qwI5X;vr`vQw}C#

ITdCOBD4T}V=(.;&mNUMQw}C:

1. IT+dhC*T/zf}C"Z;}C~qwO4PYw#IBM D0Java(TM) |{M?<SZ1

(JNDI)LDAP a)Lr\;T/6pM\bNU-7;4,NU8rX=4PH0Q7YDNUDiv#

2. IT+dhC*ZSU=NUrQw}C1Wv ReferralException#g{T/&mP);jFD0,bMG

#PC;}g,?v~qw<h*;,Ds(#

3. IT+dhC*vT}C"Lx,Ms;"zNNBi;y#TZQw}CbViv,bm>;5XZp

4~qwOR=Dn#

IBM JNDI LDAP a)Lr(eKBP73tT4&mNUMQw}C:

java.naming.referral(Context.REFERRAL)

KtThC* follow"throw r ignore#g{4hCKtT,r+1!5hC*T/zfNU#

java.naming.ldap.referral.limit
KtT(e7YNU1`bxPDNUx*}#g{48(tT5,r1!5G 10#

java.naming.ldap.referral.bind
g{+KtThC* true,rZT/zfNU1,`9Ckp4OBD`,D SASL zFM>$4s

(ANN;}C~qw#g{hC* false,r`;s((4xPd{CJ)#1!P*Gs(#
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Z7YNUrQw}C1,BPfrJC:

v g{}C|,KZ,r9CCKZ#qr9C4Tw,SDKZ#

v ,$4Tw,SD2+T,S`M#4,g{w,SyZ SSL,r7YDyPNU2<yZ SSL#

"b:49hC* follow,OBD2TI\Wv ReferralException#g{,}NUx*^F,r_g{OBD

;\,Srs(ANN;}C~qw,ra"zbViv#

TB>}6q"T>3vQwksODNUMQw}C#PX&mNUl#D|`E",N{ Sun Microsystems

D ReferralException #

>}:6qMT>NUMQw}C

"b:kDAzk>};#$ywTKbX*D(IE"#

ctx.addToEnvironment(ctx.REFERRAL, "throw");
try {

NamingEnumeration results = ctx.search(url);
while (true) {

try {
if (!results.hasMore())

break;
SearchResult si =(SearchResult) results.next();
System.out.println(si.getName());

} catch (ReferralException re) {
System.out.println("Reference caught");
do {

System.out.println(re.getReferralInfo());
} while (re.skipReferral());

}
}

} catch (ReferralException re) {
System.out.println("Referral caught");
do {

System.out.println(re.getReferralInfo());
} while (re.skipReferral());

}

LDAP X~

0a?6?<CJ-i1(LDAP)V3 f6mSKCZ"MMSU)9E"DX~#"MA~qwDX~

F*ksX~,f*~qw48(DtTTQwa{xPErDksX~MG;v>}#_e'VD)ksX

~j+!vZ~qw(4,3vX~Z;V`MD~qwOI\\;pwC,+Zm;~qwO4I\a'

\)#S~qwSUDX~F*l&X~#

0Java(TM) |{M?<SZ1(JNDI)1.2 f6+ksX~VI=vX;;,D`p:,SA~qw19CDk

sX~T0ZNNd|YwO9CDksX~#PXksX~D|`E",kN< Sun D JNDI D5PD

LdapContext#

IBM JNDI LDAP a)Lr=xK;v{* ManageDsaIT D$(eX~#KX~?F~qw+Qw}CS*

}#D LDAP n,SxJmi4M|D|G,x;Gi4r|D|Gy}CD}]#TB>}]>KgNtC

KX~:

>}:tC ManageDsaIT X~

"b:kDAzk>};#$ywTKbX*D(IE"#

386 iSeries: IBM Developer Kit for Java

http://java.sun.com/products/jndi/1.2/javadoc/javax/naming/ReferralException.html
ldap/manageDsaIT.html


import com.ibm.jndi.ldap.control.ManageDsaIT;

Control[] cntl = new Control[1];
cntl[0] = new ManageDsaIT();
ctx.setRequestControls(cntl);

v1M'zs(A~qw1,SX~EGn/D#

TBGPXgNtC,SX~D>}:

LdapContext ctx = new InitialLdapContext(env, cntl);

TB API C4lwONSU=Dl&X~:

Control[] cntl = ctx.getResponseControls();

PXtC\;+-<X~}]3dAX(X~`DX~zIwDj8E",kN< Sun DD5#

~xFtT

0a?6?<CJ-i1(LDAP)-iTlw=D~xFMD>tT;SNNxp#xG,|Z{M'z

&CLrKbgN&m}]#IZ\;*;D>tT"+|G9-* Java V{.,yT IBM JNDI LDAP a

)LrTzG#Poz#;x,a)Lrh**@D)tTG~xFDT0D)tTm>V{}]#a)Lr

'V}V;,D=(4&mTlw=DtT4PDYwT0Gq+|G*;*V{.#

1lw=tT1,a)LrliQ*~xFtT{DPm#a)LrQ`L*\;6pBfb;i+2 LDAP

~xFtT:

v userPassword

v userCertificate

v cACertificate

v authorityRevocationList

v certificateRevocationList

v deltaRevocationList

v crossCertificatePair

v x500UniqueIdentifier

v photo

v personalSignature

v audio

v jpegPhoto

v javaSerializedObject

v thumbnailPhoto

v thumbnailLogo

v supportedAlgorithms

v protocolInformation

zI9CTBtT48(|GT:D~xFtT{Pm:

java.naming.ldap.attributes.binary(LDAPCtx.ATTRIBUTES_BINARY)

}a)Lr(eD1!/O.bDC'(e~xFtT{DUqVtPm#

TB>}j6=v=SDC'(e~xFtT:
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>}:8(~xFtT{DPm

"b:kDAzk>};#$ywTKbX*D(IE"#

ctx.addToEnvironment(LDAPCtx.ATTRIBUTES_BINARY,
"gifPhoto fingerPrint");

Z~V&m~xFtTD=(G6p3) V3 ~qw'VD~xFhv!n#g{+0;binary1=SAtT{,

g0jpegPhoto;binary1,r8>CtTG~xF5#1w* V3 C's(1,a)Lr6p~xFtThv!

n#

ns,a)Lr"T*;NN4(e*~xF"R;|,~xFtThv!nDtT#g{*;'\,r+}

]w*~xF5X#;x,IZPI\;}7X*; UTF-8 }],yTz;&@5ZKn$w#

#=

zITlw"i4M|B0a?6?<CJ-i1(LDAP)~qwD#=a9#;'Va)Ka?6?<

CJ-i(V3) D5(eD#=E"D~qw#

*lw~qwD#=,k9C getSchema =(#5XD#=Gw*cNa9m>D,?vBtc<G#=D;

,i~#IBM D0Java(TM) |{M?<SZ1(JNDI)LDAP a)Lr\;VvBP#=i~:

v AttributeTypes,f"Z AttributeDefinition G?Bf

v Ts`,f"Z ClassDefinition G?Bf

v o(hv,f"Z SyntaxDefinition G?Bf

v %dfr,f"Z MatchingRule G?Bf

v IBM tT`M,f"Z IBMAttributeDefinition G?Bf

} IBMAttributeDefinition .bDnDZ]ka?6?<CJ-i(V3):tTo((e P(eD#=

_P;;T&X5#

IBMAttributeDefinition )9K;vtT#=TfEX(Z IBM DE"#|G9CTB Backus-Naur 6=(BNF)

(eD:

IBMAttributeTypesDescription = "(" whsp
numericoid whsp
[ "DBNAME" qdescrs ] ; at most 2 names (table, column)
[ "ACCESS-CLASS" whsp IBMAccessClass whsp ]
[ "LENGTH" wlen whsp ] ; maximum length of attribute
[ "EQUALITY" [ IBMwlen ] whsp ] ; create index for matching rule
[ "ORDERING" [ IBMwlen ] whsp ] ; create index for matching rule
[ "APPROX" [ IBMwlen ] whsp ] ; create index for matching rule
[ "SUBSTR" [ IBMwlen ] whsp ] ; create index for matching rule
[ "REVERSE" [ IBMwlen ] whsp ] ; reverse index for substring
whsp ")"

IBMAccessClass =
"NORMAL" / ; this is the default
"SENSITIVE" /
"CRITICAL" /
"RESTRICTED" /
"SYSTEM" /
"OBJECT"

IBMwlen = whsp len
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+Q~qw5XD+K`b;'VD#=(e#fB4,;T|GxPVv#b)nUC|,=vtT,;v

CZ objectclass HZ#=`M{(}g objectclass=adddef),m;vCZ5Pm#Ii4;'VD#=(e,

+;\|B|G#

TB>}lw{v#=cNa9:

>}:lw#=cNa9

"b:kDAzk>};#$ywTKbX*D(IE"#

DirContext schemaCtx = ctx.getSchema("");
SearchControls cons = new SearchControls();
cons.setSearchScope(SearchControls.SUBTREE_SCOPE);
NamingEnumeration ne = schemaCtx.search("",

"(|(NUMERICOID=*)(objectclass=*))", cons);

TB>}lw cn tTD#=:

>}:lw cn tTD#=

"b:kDAzk>};#$ywTKbX*D(IE"#

DirContext schemaCtx = ctx.getSchema("");
Attributes attrs = schemaCtx.getAttributes("AttributeDefinition/cn");

TB>}"T*BDTs`mS#=(e:

>}:mS#=(e

"b:kDAzk>};#$ywTKbX*D(IE"#

DirContext schemaCtx = ctx.getSchema("");
BasicAttributes attrs = new BasicAttributes();
attrs.put("NAME", "javaObject");
attrs.put("NUMERICOID", "1.3.6.1.4.1.42.2.27.4.2.2");
Attribute may = new BasicAttribute("MAY");
may.add("javaClassName");
may.add("javaSerializedObject");
attrs.put(may);
attrs.put("DESC", "Serialized Java object");
attrs.put("AUXILIARY", "true");
attrs.put("SUP", "top");
schemaCtx.createSubcontext("ClassDefinition/javaObject", attrs);

QXbX+ com.ibm.jndi.LDAPSchemaCtx `)9*9CD~PD#=(e#=v+C9l/}'VSELA!

#=E"#dP;v9l/}SU%;D~{w*Td?,m;v9l/}SUD~{}i#dumpSchema =(

+#=(e#fAD~#Bf]>Kn'V:

>}:dumpSchema =(

"b:kDAzk>};#$ywTKbX*D(IE"#

LDAPSchemaCtx ctx = new LDAPSchemaCtx("schema.file");
ctx.dumpSchema("schema.sav");

SASL e~

zIT`4T:D0r%O$M2+Tc1(SASL)e~#SASL e~XkSisy` LDAPSaslBind I

z#Xk5V bind =(,bv=(SEwC SendBindRequest =(4k~qw(E#TBG;vr%Ds(

e~D>}:
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>}:s(e~

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.io.IOException;
import com.ibm.asn1.ASN1Exception;
import com.ibm.ldap.*;

public class SimpleBind extends LDAPSaslBind
{

public boolean bind(String dn, String credentials)
throws IOException, ASN1Exception, LDAPException
{

return SendBindRequest("SIMPLE", dn, credentials);
}

}

g{ SASL -i|,~qwaJ,rXk+ SendBindReques t =(wC`N,bI\h*9C

getServerCredentials =(4lw~qwaJE"#TBG CRAM-MD5 SASL e~D;v>}:

>}:CRAM-MD5 SASL e~

"b:kDAzk>};#$ywTKbX*D(IE"#

import java.net.*;
import java.io.*;
import java.security.*;
import com.ibm.util.*;
import com.ibm.asn1.ASN1Exception;
import com.ibm.ldap.*;

/*

Challenge-Response Authentication Mechanism / MD5 hash.
See RFC 2195 ("IMAP/POP AUTHorize Extension for Simple
Challenge/Response") and draft-ietf-ldapext-authmeth-02
("Authentication Methods for LDAP") for details.

*/
public class CramMD5 extends LDAPSaslBind
{

public boolean bind(String dn, String credentials)
throws IOException, ASN1Exception, LDAPException

{
String clientCreds;

// Send initial bind request
if (SendBindRequest("CRAM-MD5", dn, null) == true)
return false;

// Generate md5 hash from client’s secret and server’s
// challenge and send to server

try {
clientCreds = "dn: " + new String(stringUTF(dn)) + " " +

HMAC_MD5(credentials, getServerCredentials());
} catch (NoSuchAlgorithmException nsae) {

throw new IOException(nsae.toString());
}
putCredentials(clientCreds);
return SendBindRequest();

}

/*

Hashed Message Authentication Code. See RFC 2104
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("HMAC: Keyed-Hashing for Message Authentication")
for details.

*/
public static String HMAC_MD5(String secret, String text)

throws NoSuchAlgorithmException
{

MessageDigest md5;
byte[] ipad, opad, key;

int i;

// Initialize
md5 = MessageDigest.getInstance("MD5");
ipad = new byte[64];
opad = new byte[64];
key = secret.getBytes();

// If key is larger than block size then hash key
if (key.length > 64)
key = md5.digest(key);

// Perform XOR of ipad and opad with key (padded to 64 bytes).
for (i = 0; i < key.length; ++i) {

ipad[i] = (byte)(0x36 ^ key[i]);
opad[i] = (byte)(0x5c ^ key[i]);

}
while (i < 64) {

ipad[i] = 0x36;
opad[i++] = 0x5c;

}

// Hash ipad XOR result and text
md5.update(ipad);
key = md5.digest(text.getBytes());

// Hash opad XOR result and previous hash
md5.update(opad);
key = md5.digest(key);

// Return hex representation of hash (32 bytes)
return Hex.toString(key, false);

}
}

M'zK_Y:f

_Y:fa)K;V=(4T>X==f"n|ksDE"#IZ+T>X==lwX4Di/x;G5X

6L~qw4q!QqCDE",yTb\DxT\#1cG;Pl(7(_Y:fPD5Zlw.sGqQ

|D#rXx]ea?6?<CJ-i(LDAP)M X.500 ?<Dr%_Y:f=8(}(e09CZ^1t

TbvKKJb,CtT8>K;vnZdI.0ITZ_Y:fPOm#tD1d$H#M'zK_Y:f

D5VGbv`bj+'VK]e#

bv`bP9CD_Y:fc(j+yZQwks#;T>X==4F}];rK,;I\T=V;,D=(

S_Y:fi/n#}g,ZQw0cn=Joe*1.si/0cn=Joe Smith1";aS_Y:flw5,!\a{

I\w*0cn=joe*1a{/D;?V$tZ>X#4F LDAP }]ax4m`"nDJb"R,vK_Y:f

=8D6k,XpGZ Java(TM) P|GgK#kS-}E/D~qwlwa{`H,Z Java PT>X==Q

w4Si/y(QD1dI\*|$#
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;&C+_Y:fCZPI\lY|DD}],lwX|E"12;&C9C_Y:f#Zbv`bP,_Y

:fZ1!ivB&Z{C4,,1|&ZtC4,1,a)K;V=(4F}_Y:f"1SS~qwlw

a{#;x,LDAP }](#G2,D"R-#yZE",rKTZm`&CLrxT,_P<79CZ^5

D_Y:fGOmD#M#

1&ZtC4,1,+TS~qwlw}]DYw9C_Y:f,"|(BP=(:

v getAttributes

v search

v lookup

v lookupLink

v list

v listBindings

v getSchema

v getSchemaClassDefinition

_Y:fGZ+ LDAPCache `MDTs5}/14(D#`vOBDI2m%;_Y:f,bm>;vOB

DIS_Y:fPlwm;OBDfEZ_Y:fPD5#IBM JNDI LDAP a)LrPD_Y:f9_P_

L2+T#LDAPCache Dm;v&\GIT+drP/AEL,"RTsITV4#IT|D_Y:fDs!

(_Y:fDs!yZylwDn})#

OBD;1S9C LDAPCache,+|@? LDAPCacheControl 4\m_Y:f#LDAPCacheControl a)K2

m_Y:fDvT/S<#LDAPCacheControl JmpvksXw{hC,g9CZ^5,T0GqF}_Y:

f"1SS~qwlwa{#!\IpvOBDX9C LDAPCacheControl,+2ITZ`vOBD.d2m|#

+QOBDPDNN LDAPCacheControl }C*"AI lookup"lookupLink M listBindings =(4(DSOB

D#

a)Lr+ java.naming.control.cache tT(eI;V+_Y:fXFkOBD`X*D=(#ITZ4(OB

D1byv,Ts2IT(} addToEnvironment =(xPKYw#

*tC_Y:f,Xk+ LDAPCacheControl `MDTs5}/"9dkOBD`X*#LDAPCacheControl 9

l/}h*;v LDAPCache Ts4w*Td?#TBGZtCK_Y:fDivB4(OBDD>}:

>}:ZtCK_Y:fDivB4(OBD

"b:kDAzk>};#$ywTKbX*D(IE"#

import com.ibm.jndi.LDAPCtx;
import com.ibm.ldap.LDAPCache;
import com.ibm.ldap.LDAPCacheControl;

LDAPCache cache = new LDAPCache();
LDAPCacheControl cacheControl = new LDAPCacheControl(cache);
env.put("java.naming.control.cache", cacheControl);
DirContext ctx = new InitialDirContext(env);

PI\pvksXw{hC#Z+hCe}.0,|G+#VP'#TBzk?F 60 kD9CZ^5:

cacheControl.putTTL(60);
cacheControl.putHonorServerTTL(false);
ctx.search(...);

TBzkF}_Y:fPf"DNN5"1SS~qwlwa{:

392 iSeries: IBM Developer Kit for Java

ldap/LDAPCache.html
ldap/LDAPCacheControl.html


cacheControl.putReadFlag(false);
ctx.search(...);

"b:IZfZ java.naming.batchsize tT,yTZj+6Ya{D1rM+#9+nmSA_Y:fDYw#

lw IBMJNDI `f>

I9CTB2,=(4q!0a?6?<CJ-i1(LDAP)`Df>#

String version = com.ibm.jndi.LDAPCtx.getVersion();

;BT"bBnM=StT

Z IBM D0Java(TM) |{M?<SZ1(JNDI)LDAP a)Lrk Sun D LDAP ~qa)Lr JNDI 5V

_8<=k(]e 0.2) .dfZEBPQ*nl#

1. ;'V|{*O#

2. Z iSeries ~qwO,IBM JNDI LDAP a)Lr;'V9C02+WSVc1(SSL)-i#

3. ;&9C IBM LDAP a)Lr4Z LDAP ?<Pf"rP/D Java Ts#

4. +M;h*D URL i~;a<B ConfigurationException r InvalidNameException#

5. IBM JNDI LDAP a)Lr5PT:D0r%O$M2+Tc1(SASL)e~'V#IZ Java SASL0&

CLr`LSZ1(API)?0Gw*v$@D|fZD,yT IBM JNDI LDAP a)Lr;'VK API#

6. a)Lr'Vw/(*B~,+;'V{FUdrTs|DB~#

7. java.naming.referral D1!5G follow x;G ignore#1+KtThC* ignore 1,a)LrH;T/X

+ ManageDSAIt X~mSAks,2;ZSU=NU1Wv PartialResultException#

9'VBPtT:

com.ibm.jndi.ldap.so_timeout
KtT(eOBDiH}4T~qwD}]DAk}#1!,1G 5 VS#+c,1bM*^n,1#

Q;^I9CBPtT:

v java.naming.ldap.noBind

v java.naming.control.server

JSSL
0Java 2+WSVc1(JSSL)G;itC2+rXx(ED Java |#|5VK SSL M0+dc2+T1

(TLS)-iD Java f>,"|(PX}]S\"~qwO$"{"j{TMI!M'zO$D&\#(}9

C JSSL,zIT*"\;(} TCP/IP 4ZM'zkKPNN&CLr-i(g HTTP"Telnet"NNTP M

FTP)D~qw.d2++M}]D&CLr#

PX JSSL D|`E",N{ Sun Microsystems D Java 2+WSV)9(JSSE) #

JavaMail
JavaMail(TM) API a)K;i#BgS(gSJ~)53Dis`#K API a)KCZA!M"MJ~D;

cJ~&\,"*s~qa)Lr5V-i#
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~qa)Lr5VX(D-i#}g,0r%J~+M-i1(SMTP)MGCZ"MgSJ~D+M-i#

0JV-i 31(POP3)MGCZSUgSJ~Dj<-i#0rXx{"CJ-i1(IMAP)G POP3 D

8C-i#

}K~qa)Lr.b,JavaMail 9*s0JavaBean $nr\1(JAF)&mG?D>DJ~Z]#b|(0`

C>rXxJ~)91(MIME)"03;J4(;w1(URL)3fMD~=~#

yP JavaMail i~<Gw* IBM Developer Kit for Java D;?V;6D#b)i~|(:

v mail.jar
bv JAR D~|, JavaMail API"SMTP ~qa)Lr"POP3 ~qa)LrM IMAP ~qa)Lr#

v activation.jar
bv JAR D~|,0JavaBean $nr\1#

PX|`E",kN< Sun Microsystems D JavaMail D5#

Java r!~q

0Java(TM) r!~q1API JmZyP Java =(Or!#Java 1.4 a)K;vr\,Zbvr\P,Java

KP173MZ}=ITa)wzIwe~,CZzIwVIr!q=,g PDF"Postscript M0_6&\T

>1(AFP)#b)e~S~,(2D)<NwCzIdvq=#

PX|`E",kN< Sun Microsystems D Java r!~qD5 #
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g{h*wT Java(TM) Lr,rk!qBP!n.;:

v wT Java Lr

v wT Java M>z=(Lr

v Sm;vA;wT Java Lr

v wT(}(F`0kLr0kD Java `

v wT servlet

ZwT Java Lr1,Java Lr5JOGTz&m"4(BCI)w5N=Z Java ibzPKP#4zkT>Z

;%=A;O,+ Java Lr";ZGoKP#|}Zm;vw5PKP,Cw5G;v;~qw5#1 Java

Lrax1,;~qw5ax,"T>;u{",8v;~qw5Qax#

;I\wT9C0011(JIT)`kwKPD Java Lr#g{3vD~;P`X*D Java Lr,r1!i

vGKP JIT#I(}tIV=({CbViv4JmwT:

v Zt/ Java ibz18(tT java.compiler=NONE#

v Z0KP Java1(RUNJVA)|nO8( OPTION(*DEBUG)#

v Z0KP Java1(RUNJVA)|nO8( INTERPRET(*YES)#

v Zt/ Java ibz.0,9C CRTJVAPGM OPTIMIZATION(10) 44(`X*D Java Lr#

"b:b)bv=8<;a0l}ZKPD Java ibz#g{ Java ibz;G9Cb)8C=(.;t/

D,rXk+d#9"XBt/E\xPwT#

b=vw5.dDSZGZz8(0KP Java1(RUNJVA)|nOD *DEBUG !n1("D#

PX53wTwD|`E",N{ WebSphere Development Studio: ILE C/C++ Programmer’s Guide(SC09-2712)

;i M*zozE"#

wT Java Lr

zIT9Cm`;,D=(4wT Java(TM) Lr#IT9C *DEBUG !n4ZKPLr.0i44zk#;s,

zIThCOc,2ITZLrKP1%=x}r%=xkLr4Vvms#

*wT Java Lr,k4PBP=h:

1. (}9C DEBUG !n`k Java Lr,C!n4* javac $_OD -g !n#PX|`j8E",N{

9C *DEBUG !n4wT Java Lr#

2. +`D~(.class)M4D~(.java)ek= iSeries ~qwOD,;v?<P#

3 . (}Z iSe r i e s |nPO9C0KP Java1(RUNJVA)|n4KP Java Lr#Z0KP

Java1(RUNJVA)|nO8( OPTION(*DEBUG)#

"b:;\wT;v`#g{T CLASS X|VdkK JAR D~{,r;'V OPTION(*DEBUG)#

4. +T> Java Lr4#

5. 4 F6 |(mS/e}Oc)4hCOc,r4 F10 |(=x)4%=4PLr#PXhCOcD|`E

",N{hCOc#PX%=4PDj8E",N{%=4P Java Lr4xPwT#

a>:
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1. 19COcM=x1,kli Java LrD_-w,;sy]h*i4M|Dd?#

2. Z RUNJVA |nO9C OPTION(*DEBUG) +{C0011(JIT)`kw#;P`X*D Java LrD

D~+TbM==KP#

9C *DEBUG !n4wT Java Lr

k9C *DEBUG !n4ZKPLr.0i44zk#*DEBUG !nJmZzkPhCOc#

*9C *DEBUG !n,kZ|nPOdk0KP Java(TM)1(RUNJVA)|n,sz`D~D{FM

OPTION(*DEBUG)#}g,iSeries |nP&CsBfby:

RUNJVA CLASS(classname) OPTION(*DEBUG)

"b:g{z^(9C0t/~qw51(STRSRVJOB)|n,r OPTION(*DEBUG) +;vT#

*i4wTA;,kN{ Java LrDu<wTA;#

Java LrDu<wTA;

ZwT Java(TM) Lr1,kTLrq-Bfb)>}A;#b)A;T>K;v{* Hellod D>}Lr#

v dk ADDENVVAR ENVVAR(CLASSPATH) VALUE (’/MYDIR’)#

v dkK|n:RUNJVA CLASS(HELLOD) OPTION(*DEBUG)#ekzD Java LrD{F4zf HELLOD#

v H}0T>#i41A;vV#bMG HELLOD Java LrD4#

+--------------------------------------------------------------------------------+
| T>#i4 |
| |
| `D~{:HELLOD |
| 1 import java.lang.*; |
| 2 |
| 3 public class Hellod extends Object |
| 4 { |
| 5 int k; |
| 6 int l; |
| 7 int m; |
| 8 int n; |
| 9 int o; |
| 10 int p; |
| 11 String myString; |
| 12 Hellod myHellod; |
| 13 int myArray[]; |
| 14 |
| 15 public Hellod() |
| PP... |
| wT . . . |
| |
| F3 = axLr F6 = mS/e}Oc F10 = =x F11 = T>d? |
| F12 = Lx4P F17 = [ld? F18 = 9C[l F24 = d|| |
| |
+--------------------------------------------------------------------------------+

v 4 F14 |(9C#iPm)#

v 09C#iPm1A;T>#I(}dk!n 1(mSLr)4mSd|*wTD`MLr#C!n 5(T

>#i4)T>|GD4#

+--------------------------------------------------------------------------------+
| 9C#iPm |
| 53: AS400 |
| dk!n,404P1|# |
| 1 = mSLr 4 = }%Lr 5 = T>#i4 |
| 8 = 9C#iOc |
| |

396 iSeries: IBM Developer Kit for Java



| !n Lr/#i b `M |
| *LIBL *SRVPGM |
| HELLOD *CLASS Q!q |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| W? |
| |n |
| ===> |
| F3 = Kv F4 = a> F5 = "B F9 = lw F12 = !{ |
| F22 = T>`D~{ |
| |
+--------------------------------------------------------------------------------+

v ZmS*wTD`1,I\h*dk;vH0Lr/#i1dkVN$D|^(`{#*dkO$D{

F,kq-Bfb)=h:

1. dk0!n 11(mSLr)#

2. +0Lr/#i1VN#t*UW#

3. +bVN#t* *LIBL#

4. T0`M1dk *CLASS#

5. 404P1|#

6. +T>;v/v0Z,ZC0ZP,P|`DUdIC4dk|^(D`D~{#

hCOc

zIT(}Oc4XFLrDKP#Oc9}ZKPDLr#9ZX(od&#

*hCOc,k4PBP=h:

1. +bjEZz*hCOcDzkPO#

2. 4 F6 |(mS/e}Oc)4hCOc#

3. 4 F12 |(Lx4P)4KPLr#

"b:MZKPhCKOcDzkP.0,+T>Lr4,8>v=KOc#

+--------------------------------------------------------------------------------+
| T>#i4 |
| |
|10_L: 00000019 #9D_L: 00000019 |
|`D~{: Hellod |
|35 public static void main(String[] args) |
|36 { |
|37 int i,j,h,B[],D[][]; |
|38 Hellod A=new Hellod(); |
|39 A.myHellod = A; |
|40 Hellod C[]; |
|41 C = new Hellod[5]; |
|42 for (int counter=0; counter<2; counter++) { |
|43 C[counter] = new Hellod(); |
|44 C[counter].myHellod = C[counter]; |
|45 } |
|46 C[2] = A; |
|47 C[0].myString = null; |
|48 C[0].myHellod = null; |
| |
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|49 A.method1(); |
|wT . . . |
| |
|F3 = axLr F6 = mS/e}Oc F10 = =x F11 = T>d? |
|F12 = Lx4P F17 = [ld? F18 = 9C[l F24 = d|| |
| Oc;mSAZ 41 P# |
+--------------------------------------------------------------------------------+

1v=Oc1,g{zk*hC;Z10_LPEav=DOc,r9C TBREAK |n#

PX53wTw|nD|`E",N{ WebSphere Development Studio: ILE C/C++ Programmer’s

Guide(SC09-2712);i M*zozE"#

PX1LrZ3;Oc#9KP1Td?s5DE",N{T Java(TM) LrPDd?s5#

%=4P Java Lr4xPwT

ZxPwT1,zIT%=4PLr#zIT%=x}r%=xkd|/}#Java(TM) LrM>z=(IT9C

=x&\#

1WNT>Lr41,zcITt/=x#Lr+ZKPZ;uod.0#B4#k4 F10 |(=x)#Lx

4 F10 |(=x)cIT%=4PLr#4 F22 |(%=xk)IT%=xkLrwCDNN/}#z9I

TZv=Oc1t/=x#PXhCOcDE",N{hCOc#

+--------------------------------------------------------------------------------+
| T>#i4 |
| |
|10_L: 00000019 #9D_L: 00000019 |
|`D~{: Hellod |
|35 public static void main(String[] args) |
|36 { |
|37 int i,j,h,B[],D[][]; |
|38 Hellod A=new Hellod(); |
|39 A.myHellod = A; |
|40 Hellod C[]; |
|41 C = new Hellod[5]; |
|42 for (int counter=0; counter<2; counter++) { |
|43 C[counter] = new Hellod(); |
|44 C[counter].myHellod = C[counter]; |
|45 } |
|46 C[2] = A; |
|47 C[0].myString = null; |
|48 C[0].myHellod = null; |
|49 A.method1(); |
|wT . . . |
| |
|F3 = axLr F6 = mS/e}Oc F10 = =x F11 = T>d? |
|F12 = Lx4P F17 = [ld? F18 = 9C[l F24 = d|| |
|=xZ_L 00000019 PDZ 42 P&jI |
+--------------------------------------------------------------------------------+

*#9=x"LxKPLr,k4 F12 |(Lx4P)#

PX=xD|`E",N{ WebSphere Development Studio: ILE C/C++ Programmer’s Guide(SC09-2712);

i M*zozE"#

PX1LrZ3;=#9KP1Td?s5DE",N{T Java LrPDd?s5#
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T Java LrPDd?s5

1LrZOcr=x&#9KP1,P=V=(4Td?s5:

v ZwT|nPOdk EVAL VariableName#

v +bjCZT>D4zkPDd?{O,"4 F11 |(T>d?)#

9C EVAL |n4T Java(TM) LrPDd?xPs5#

"b:9IT9C EVAL |n4|Dd?DZ]#PX EVAL |nDdeD|`E",N{ WebSphere

Development Studio: ILE C/C++ Programmer’s Guide(SC09-2712);i M*zozE"#

Zi4 Java LrPDd?1,k"bBPwn:

v g{Tw* Java `5}Dd?s5,rA;DZ;PT>DTs`M#9T>CTsDj6{#ZA;DZ

;Psf,+T>TsP?vVNDZ]#g{d?*U,rA;DZ;P8>|*U#GET>(UT

sD)?vVNDZ]#

v g{Tw* Java V{.TsDd?s5,r+T>CV{.DZ]#g{CV{.*U,rT>U5#

v z;\|Dw*V{.Dd?#

v g{Tw*}iDd?s5,rT>0ARR1,szC}iDj6{#zIT9Cd?{DBj4T}i

D*Xs5#g{}i*U,rT>U5#

v ;\|Dw*}iDd?#g{}i;GV{.rTsD}i,rIT|DC}iD*X#

v TZ}id?,IT8( arrayname.length 4i4}iPD*X}#

v g{zki4w*`VNDd?DZ],rIT8( classvariable.fieldname#

v g{"TZu</d?.0TCd?s5,r+"zTB=Viv.;#T>d?;ICZT>{",r

T>Cd?D4-u</DZ],bI\G;vfVD5#

wT Java M>z=(Lr

zIT,1wT Java(TM) LrM>z=(Lr#1Z;%=A;OwT41,ITwT~qLr(*SRVPGM)

P9C C `LD>z=(# Xk9CwT}]4`kM4( *SRVPGM#

*"4wT Java LrM>z=(Lr:

1. ZT> Java Lr41,4 F14 |(9C#iPm),TT>09C#iPm1(WRKMODLST)A;#

2. !q!n 1(mSLr)TmS~qLr#

3. !q!n 5(T>#i4)TT>zkwTD *MODULE M4#

4. 4 F6 |(mS/e}Oc)TZ~qLrPhCOc#PXhCOcD|`E",N{hCOc#

5. 4 F12 |(Lx4P)4KPLr#

"b:1Z~qLrPv=Oc1,Lr+#9KP,"T>~qLrD4#

Sm;vA;wT Java Lr

ZwT Java(TM) Lr1,?1v=Oc1,MaT>Lr4#bI\aIE Java LrDT>dv#*\b"

zbViv,kSm;vA;wT Java Lr#Java LrDdvT>ZKP Java |nDA;O,Lr4T>

Zm;vA;O#

;*}ZKPD Java Lr;9C0011(JIT)`kw,2PI\TK==TdxPwT#
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*Sm;vA;wT Java,k4PBPYw:

1. *<<8wT1,XkRp Java Lr#IT(}9 Java LrxkTB4,4RpCLr:

v H}|Ldk#

v H};N1ddt#

v -7bTd?,bh*hC;vnU\9 Java Lrxv-7D5#

2. ZRp Java Lr.s,k*Am;A;44Pb)=h:

a. Z|nPOdk09Cn/w51(WRKACTJOB)|n#

b. iR}ZKPC Java LrDz&m"4(BCI)w5#Z0S53/w51PmPiR QJVACMDSRV#

Z0C'1PmPiRzD0C'j61#Z0`M1BfiR BCI#

c. dk!n 5 T9CCw5#

d. 09Cw51A;D%?+T>0`E1"0C'1M0w51#dk STRSRVJOB Number/User/Job#

e. dk STRDBG CLASS(classname)#Classname G*wTD Java `D{F#|ITGzZ Java |nO8

(D`{F,2ITGm;v`#

f. C`D4vVZ0T>#i41A;P#

g. ?1k*ZC Java `P#91,4 F6 |(mS/e}Oc)4hCOc#4 F14 |4mSd|*w

TD`"Lrr~qLr#PXhCOcD|`E",N{hCOc#

h. 4 F12 |(Lx4P)LxKPLr#

3. #9Rp-HD Java Lr#1v=Oc1,0T>#i41A;vVZ-4dk0t/~qw51

(STRSRVJOB)|nM0t/wT1(STRDBG)|nDA;O#1 Java Lrax1,+vV{";~q

w5Qax#

4. dk0axwT1(ENDDBG)|n#

5. dk0ax~qw51(ENDSRVJOB)|n#

"b:1Z-<w5Pt/ Java ibz1,7#{C0011(JIT)#I9C java.compiler=NONE tTv=

b;c#g{xPwT1 JIT }ZKPP,rI\a"zbbDa{#

N{ QIBM_CHILD_JOB_SNDINQMSG 73d?TKbPXKd?D|`E",Kd?XFZwC Java ib

z.0 BCI w5GqxPH}#

QIBM_CHILD_JOB_SNDINQMSG 73d?

QIBM_CHILD_JOB_SNDINQMSG 73d?Gby;vd?:|XFZt/ Java(TM) ibz.0,KP Java

ibzDz&m"4(BCI)w5GqxPH}#

g{C73d?hC* 1,r0KP Java1(RUNJVA)|nKP1,+Q;u{""M=C'D{"SP#

+Z BCI w5Pt/ Java ibz.0"MC{"#C{"`FZ:

Spawned (child) process 023173/JOB/QJVACMDSRV is stopped (G C)

*i4K{",kdk SYSREQ "!q!n 4#

BCI w5ZzTK{"wv&p.0+;1H}#(G)&p+t/ Java ibz#

Z&pC{".0,IZ BCI w5wCD *SRVPGM r *PGM PhCOc#

"b:;\Z Java `PhCOc,r*K1 Java ibzP4t/#
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wT(}(F`0kLr0kD Java `

*wT(}(F`0kLr0kD`,k4PBP=h#

1. + DEBUGSOURCEPATH 73d?hC*|,4zkD?<,r_,TZ|^(D`bViv,hC*|

{FDp<?<#

}g,g{(F`0kLr0kK;Z?< /MYDIR .BD`,r4PBPYw:

ADDENVVAR ENVVAR(DEBUGSOURCEPATH) VALUE(’/MYDIR’)

2. S0T>#i41A;+C`mSAwTS<#

g{Q+C`0k= Java(TM) ibz(JVM)P,rvvs=#GymS *CLASS "T>4zkTxPw

T#

}g,*i4 pkg1/test14.class D4zk,kdk:

Opt  Lr/#i b  `M
1 pkg1.test14_ *LIBL *CLASS

g{P4+C`0k= JVM P,r4P`,D=h4mS *CLASS,g0yv#;s,+vV Java `

D~;IC{"#K1,ILxLr&m#1`PDNN=(kdkDx({F`%d1,JVM +T/#

9#+T>`D4zk,"IxPwT#

wT servlet
wT servlet GwT(}(F`0kLr0kD`DXbiv#Servlet Z IBM HTTP Server D Java(TM) K

P1PKP#;VwT servlet D=(Gq-CZ(}(F`0kLr0kD`D8>E"#

m;VwT servlet D=(gB:

1. Z Qshell Interpreter P9C javac -g |n4`k servlet#

2. +4zk(.java D~)M`ksDzk(.class D~)4F= /QIBM/ProdData/Java400#

3. T .class D~KP04( Java Lr1(CRTJVAPGM)|n,"9CE/6p 10,4 OPTIMIZE(10)#

4. t/~qw#

5. T*KP servlet Dw5KP0t/~qw51(STRSRVJOB)|n#

6. dk STRDBG CLASS(myServlet),dP,myServlet G servlet D{F#&CaT>4#

7. Z servlet PhC;vOc,"4 F12 |#

8. KP servlet#1 servlet v=Oc1,zITLxxPwT#

Java =(wTwe5a9

0Java(TM) =(wTwe5a91(JPDA)I}v?~iI:

v Java ibzwTSZ(JVMDI)

v Java wT_-i(JDWP)

v Java wTSZ(JDI)

JDPA DyPb}v?~<9wTwDNN9C JDWP D0K\;4PwTYw#wTw0KITT6L==

KP,2ITw* iSeries &CLrKP#

Z 8 B 9C IBM Developer Kit for Java 4wTLr 401



Java ibzwTSZ
Z0Java(TM) 2 SDK(J2SDK)Standard Edition V1.2 r|_f>P,0Java ibzwTSZ1(JVMDI)G

Sun Microsystems D=(&CLrSZ(API)D;?V#JVMDI JmNNK9C iSeries C zk4* iSeries

~qw`4 Java wTw#IZwTw9C JVMDI SZ,yT|;h**@ Java ibzDZ?a9#JVMDI

G JPDA PDnM6SZ,|nS| Java ibz#

wTwk Java ibzZ,;_P`_L\&Dw5PKP#wTw9C0Java >zSZ1(JNI)0wC1API

44( Java ibz#;s,|+;v hook EZC'` main =(D*7,"wC main =(#1 main =

(*<1,Mav=K hook,ZG*<wT#IT9C;)dMDwT&\,}g,hCOc"=x"T>d

?M|Dd?#

wTw&m}ZKP Java ibzDw5k}Z&mC'gfDw5.dD(E#KC'gfr_Z iSeries ~

qwO,r_Zm;v53O#

QSYS bP;v{* QJVAJVMDI D~qLr'V JVMDI &\#

Java wT_-i

0Java wT_-i1(JDWP)GwTwxLk JVMDI .dDQ(e(E-i#ITS6L53r(}>X

WSV9C JDWP#|S JVMDI P}%K;c,+4G|*4SDSZ#

Z QShell Pt/ JDWP
*t/ JDWP "KP Java ` SomeClass,kZ QShell PdkTB|n:

java -interpret -Xrunjdwp:transport=dt_socket,
address=8000,server=y,suspend=n SomeClass

Z>>}P,JDWP Z TCP/IP KZ 8000 Ol}4T6LwTwD,S,+I9Czy*DNNKZE;

dt_socket G&m JDWP +dD SRVPGM D{F,;\|D#

PXITk -Xrunjdwp dO9CD=S!n,N{ Sun Microsystems D Sun VM wC!n #

S CL |nPt/ JDWP
*+ -Xrun !nk CL |ndO9C,I+ os400.xrun.option tT(eI QShell |nPOQ9C}DV{

.#*t/ JDWP "KP Java ` SomeClass,kdkTB|n:

JAVA CLASS(SomeClass) INTERPRET(*YES)
PROP((os400.xrun.option ’jdwp:transport=dt_socket,address=8000,

server=y,suspend=n’))

m` JVMDI &\ZE/6p 10 M 20 ;\$w#rK,(i9CbMw4KP&CLr,bGr*yP&

\<\dO|$w#

Java wTSZ
0Java wTSZ1(JDI)G*xP$_*"xa)D_6 Java oTSZ#JDI + JVMDI M JDWP D4S

T~X=;) Java `(e3s#JDI |,Z rt.jar D~P,rKwTwD0KfZZNN20P Java D=(

O#

g{** Java `4wTw,r&9C JDI,r*|Gnr%DSZ,"Rzk_P=(@"T#

PX JDPA D|`E",N{ Sun Microsystems D Java =(wTwe5a9Ev #
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iRZf9)

ANZJVM (}9CI8(1ddtVtD=v,xU/Q1>4iRTs9)#*iRTs9),z&i

4QP?v`D5}}#&C+_Plu0#_}?v5}D`G<*I\fZ9)iv#

z9&G<=v,xU/Q1>.d?v`D5}}Dd/iv#g{3v`D5}}Vxvs,r&+C`

G<*I\fZ9)iv#=v1>.dD1ddt=$,fZ5J9)TsDivM=7(#(}ZICO

s1ddtDivBKPm`N ANZJVM,z&C\;HO7(XoOv}Z9)D)Z]#
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Z 9 B IBM Developer Kit for Java JOoO

g{Z9C IBM Developer Kit for Java(TM) 1v=Jb,r4PNN=h47(JbDy4#

v Z9C IBM Developer Kit for Java 1,zI\a"b=;)^F#>wbj6KNNQ*D^F"<

xr@XP*#

v iRKP} Java |nDw5Dw5G<#"R,iRKP Java LrDz&m"4(BCI)w5yzIDw

5G<TVvJO-r#

v *Z(LrVv(f(APAR)U/PC}]#

v &CLrY1T^)(PTF)#

v g{lb= IBM Developer Kit for Java PD1Z1],rz&KbgNq!'V#

^F

19C IBM Developer Kit for Java(TM) 1,zI\a"b=ZgN9C=fP;)^F#KPmj6KNN

Q*D^F"<xr@XP*#

v 10k3v`+R;=d,`1,msE"8>R;=-<`#}g,g{` B S` A )9x4,Z0k

` B 1R;=` A,rmsE"8>R;=` B,!\5JOGR;=` A#1z4=8>R;=3v`

Dms1,kxPli,T7#C`0dyP,`<Z CLASSPATH P#b2JCZG)I}Z0kD`5

VDSZ#

v ,xU/QDs!^F* 132 GB TB#

v a9/DTs};^FZ 13200 rvTB#

v java.net backlog N}Z iSeries ~qwODP*I\kd|=(;,#}g:

– Listen backlogs 0, 1

- Listen(0) m>Jm;vRp,S;|;{CWSV#

- Listen(1) m>Jm;vRp"b,,eM Listen(0) `,#

– Listen backlogs > 1

- bJm+m`Rpks#tZl}SPO#g{PB,Sks=o,xSPks}o=^F,r>}

dP;vRpDks#

v ^[9CDG24 JDK f>,<;\Z_P`_L\&(4,_P_L2+T)D73P9C Java i

bz#iSeries ~qw_P_L2+T,+;)D~534"GgK#/ID~53wb|,;_P_L2+

TDD~53DPm#

iRw5G<TxP Java JbVv

9CKP} Java(TM) |nDw5yzIDw5G<T0KP} Java LrDz&m"4(BCI)w5Dw5G

<4Vv Java JOD-r#b=vw5G<<I\|,X*DmsE"#

iR BCI w5Dw5G<D==P=V#ITiRG<ZKP Java |nDw5Dw5G<PD BCI w5{#

;s,9CCw5{4iR BCI w5Dw5G<#

2IT(}q-BP=h4iR BCI w5Dw5G<:

1. Z iSeries |nPOdk09Ca;Dw51(WRKSBMJOB)|n#

2. *APmDW?#
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3. iRPmPDns;vw5,|{* QJVACMDSRV#

4. TCw5dk!n 8(9CYQzD~)#

5. +T>;v{* QPJOBLOG DD~#

6. 4 F11 |4i4CYQzD~DS< 2#

7. i$UZM1dGqkJO"z1DUZM1d`%d#

"b:g{UZM1dkz"z1DUZM1d;%d,rkLxZQa;w5DPmPiR#"TiR

UZM1dkz"z1DUZM1d`%dD QJVACMDSRV w5G<#

g{R;= BCI w5Dw5G<,rI\G4zIbyDw5G<#g{+ QDFTJOBD w5hvD ENDSEP

5hCC+s,r QDFTJOBD w5hvD LOG 58( *NOLIST,ra"zbViv#lib)5,"|D

|G,Tc* BCI w5zIw5G<#

**KP}0KP Java1(RUNJVA)|nDw5zIw5G<,k4PBP=h:

1. dk SIGNOFF *LIST#

2. ;sYN"a#

3. Z iSeries |nPOdk09CYQzD~1(WRKSPLF)|n#

4. *APmDW?#

5. iR{* QPJOBLOG DD~#

6. 4 F11 |#

7. i$UZM1dGqkzdk"z|n1DUZM1d`%d#

"b:g{UZM1dkz"z1DUZM1d;%d,rkLxZQa;w5DPmPiR#"TiR

UZM1dkz"z1DUZM1d`%dD QJVACMDSRV w5G<#

U/CZ Java JbVvD}]

*U/CZZ(LrVv(f(APAR)D}],k4PBP=h:

1. |(JbDj{hv#

2. #fZKP1<BJbD Java(TM) `D~#

3. IT9C SAV |n4#f/ID~53PDTs#zI\h*#fKLrXkKPDd|`D~#z2I

\k*#fM"M{v?<,T) IBM Z"TYVJb(g{PX*D0)19C#bG;vXZgN#

f{v?<D>}#

>}:#f?<

"b:kDAzk>};#$ywTKbX*D(IE"#

SAV DEV(’/QSYS.LIB/TAP01.DEVD’) OBJ((’/mydir’))

g{PI\D0,#fJbyf0DNN Java `D4D~#bTZ IBM YV"VvJb\Poz#

4. #fNN|,KPLryXhD>z=(D~qLr#

5. #fNNKP Java LryXhD}]D~#

6. mS;vXZgNYVCJbDj{hv#b&C|(:

v CLASSPATH 73d?D5#

v XZKPD Java |nDhv#

v XZgNTLryhDNNdkwvl&Dhv#

7. |("zJO0s"zDNN91mIZk(VLIC)w5G<#
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8. mS4TKP Java ibzD;%=w5M BCI w5Dw5G<#

q! IBM Developer Kit for Java D'V

IBM Developer Kit for Java(TM) D'V~qGy] iSeries m~z7D;cunMu~a)D#'V~q|(

Lr~q"ot'VMI/~q#PX|`E",k9C IBM iSeries w3 D0'V1wbBa)D*

zE"#k9C0IBM 5722-JV1(IBM Developer Kit for Java)'V~q1#r_k1X IBM zm*5#

IBM I\a*szq!|B6pD IBM Developer Kit for Java E\SU0,xLr~q1#PX|`E",

N{'V`v Java Development Kit(JDK)#

(}Lr~qrot'V,'Vbv IBM Developer Kit for Java LrD1]#(}I/~q,'Vbv&C

Lr`LrwTJb#

(}I/~q,'V IBM Developer Kit for Java &CLrSZ(API)wC,}GvVBPiv:

1. (}Z`Tr%DLrPX(4]>1,\wTG Java API 1]#

2. bG;vksD5NeDJb#

3. bG;vXZy>rD5;CDJb#

(}I/~q'VyP`L(z#b|( IBM Developer Kit for Java mILr(LP)z7Pa)DLry>#

Z;\'VDy!O,ISrXxOD IBM iSeriesw3 qCd|y>#

IBM Developer Kit for Java LP a)KXZbvJbDE"#g{z`E IBM Developer Kit for Java API P

P1ZD1],rh*;v]>CmsDr%Lr#
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Z 10 B IBM Developer Kit for Java Dzk>}

TBG IBM Developer Kit for Java(TM) Dzk>}DPm#

"b:kDAzk>};#$ywTKbX*D(IE"#

CL |n

v ANZJVM

v CHGJVAPGM

v CRTJVAPGM

v DLTJVAPGM

v DMPJVM

v DSPJVAPGM

v RUNJVA

zJ/

v DateFormat

v NumberFormat

v ResourceBundle

JDBC

v Access tT

v Blob

v CallableStatement SZ

v (}m;vodDNj49Cod|D5

v Clob

v 4( UDBDataSource "+dk JNDI s(

v 4( UDBDataSource "q!C'j6M\k

v 4( UDBDataSourceBind "hC DataSource tT

v DatabaseMetaData SZ

v 4( UDBDataSource "+dk JNDI s(

v Datalink

v %5`M

v 6k= SQL od

v axBq

v ^'DC'j6M\k

v JDBC

v Z;vBqP$wD`v,S

v Zs( UDBDataSource .0q!u<OBD

v ParameterMetaData
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v (}m;vodDNj4SmP}%5

v ResultSet SZ

v ResultSet itH

v itM;it ResultSet

v 9C UDBDataSource M UDBConnectionPoolDataSource 4hC,SX

v SQLException

v ]RMLxBq

v ]RD ResultSet

v bT,SXDT\

v bT=v DataSource DT\

v |B BLOB

v |B CLOB

v +;v,Sk`vBqdO9C

v 9C BLOB

v 9C CLOB

v 9C DB2CachedRowSet tTM DataSource

v 9C DB2CachedRowSet tTM JDBC URL

v 9C JTA 4&mBq

v 9CxP`vPD*}] ResultSet

v "PX9C>z JDBC M Toolbox JDBC

v 9C PreparedStatement 4q! ResultSet

v (}9C execute(Connection) =(49CVPD}]b,S

v 9C execute(int) =(4+}]bksU/=;p

v 9C populate =(

v (}9C setConnection(Connection) =(49CVPD}]b,S

v 9C Statement TsD executeUpdate =(

Java O$MZ(~q

v JAAS HelloWorld >}

v JAAS SampleThreadSubjectLogin >}

Java ;c2+T~q

v y>G JAAS M'zLr

v y>G JAAS ~qwLr

v y>tC JAAS DM'zLr

v y>tC JAAS D~qwLr

Java |{M?<SZ

– Z?<PmSn

– >}?<PDn

– Z?<PmSn
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– X|{?<n

– 8(~xFtT{Pm

Java 2+WSV)9

– 9C SSLContext TsD SSL M'zM~qw

Java kd|`LoT

– wC CL Lr

– wC CL |n

– wCm;v Java Lr

– S C PwC Java

– S RPG PwC Java

– dkMdvw

– wC API

– Java D OS/400 PASE >z=(

– WSV

I!D|

– JCE

T\$_

– Java T\}]*;w

KP;x GUI Dwz

– hC Remote AWT

SQLJ

– Java &CLrPD6k= SQL od

2+WSVc

– WSVzIw

– ~qwWSVzIw

– 2+WSVc

– 2+WSVc~qw
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Z 11 B IBM Developer Kit for Java N<

TBG Developer Kit for Java(TM) DN<JO:

Javadoc

v X(Z iSeries D JAAS Javadoc

v JAAS API f6

Java 2 Platform Standard Edition V1.3.1

v Java 2 Platform Standard Edition V1.3.2 API f6

v Abstract Window Toolkit(AWT)

v Java IDL

v dk=(r\

v zJ/

v JDBC API

v JNI * Java >zSZ

v Java 6L=(wC(RMI)

v RMI * 6L=(wC

v 2+T

v Java 2 SDK $_

zk;#$ywE"

>D5|,`L>}#

IBM Zhz9CyP`Lzk>}DG(Pf(mI$,zITIKzI`FD(F&\TzczX(Dh*#

IBM a)yPy>zk;GvZbMD?D#"4ZyP73Bj+bTb)>}#rK,IBM ;#$r,>

b)LrDI?T"I~qTM&\#

>D5P|,DyPLrGT04V41Dy!a)D,;=PNNN=D#$#w>D;#$yw|(GV

(T"JzTMJCZ3X(C>D,>#$#
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