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1. Vi&6<G PDF r&^&9&\?s&/jC/9k (e-Njs/r&^&9&\?s&/jC/

9k )#

2. Vjs/r>0rU1F]8Wr/jC/9k# (IE NlgO"VP]rU!$kK]8Wr/jC/

9k#)

3. PDF r]87?$G#l/Hj<KJ`#

4. V]8Wr/jC/9k#

Adobe Acrobat Reader N@&sm<I

PDF r=(7?ju~7?j9kKO Adobe Acrobat Reader ,,WG9#3lO Adobe Web 5$H

(www.adobe.com/products/acrobat/readstep.html) +i@&sm<IG-^9#

IBM Developer Kit for Java ���

IBM Developer Kit for Java™ riaFHQ9klgO"33K(9jgK>CF$s9H<kH=.rT

$"1cJ Hello World Java Wm0i`rBT7F"H$}K7lF/@5$#

1. 9GK IBM Developer Kit for Java K:L7F$k}O"X7!=YNjs/+i"Wm@/HdqA

NG7psrN'7F/@5$#

2. IBM Developer Kit for Java r$s9H<k7^9#

3. 79F`r=.7^9#

4. IBM Developer Kit for Java N$s9H<k,iaFG" IBM Developer Kit for Java rHC?3H,

J$}O"XiaFN Hello World Java Wm0i`rBT9kYr2H7F/@5$#3NHTC/

GO"IBM Developer Kit for Java rHCF1cJ Hello World Java Wm0i`rBT9k}!, 2

DRp5lF$^9#3lKhCF"IBM Developer Kit for Java ,57/$s9H<k5l?+I&

+rJ1KN'G-^9#

5. 3lG"Hello World Java Wm0i`rn.7"3sQ$k7FBT9k`w,G-^7?#\7$j

gKD$FO"XHello World Java Wm0i`rn.7"3sQ$k7F"BT9kYr2H7F/@

5$#

6. 5iKH+N Java "Wj1<7gsrn.7?$lgO"J<NHTC/r2H7F/@5$#

v XJava =<9&U!$krn.7FT89kYGO"H+N Java =<9&U!$krn."T89

k?aN 3 DN}!rRp7^9#

v XJava QC1<8r iSeries 5<P<K@&sm<I7F$s9H<k9kYGO" Java QC1<

8rhjzL*KHQ9k}!rb@7F$^9#33GO"0iU#+k&f<6<&$s?<U

'<9 (GUI)"}gU!$k&79F`*hSg8z.8zNhL"=7F ZIP U!$kh}*h

S JAR U!$kh}KX9k\Yrs!7^9#

v Xjj<9j_VN_9-YGO" 1 DNjj<9+iLNjj<9XN_9-KX9kpsrs

!7^9#
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IBM Developer Kit for Java™ r$s9H<k9kH" iSeries 5<P<eGN Java Wm0i`Nn.*

hSBT,D=KJj^9#

IBM Developer Kit for Java r$s9H<k9kKO"J<NjgK>CF/@5$#

1. 3^sITKVi$;s9&Wm0i`Nh} (GO LICPGM)W3^sIr~O7^9#

2. *W7gs 11 (i$;s9&Wm0i`N3~) r*r7^9#

3. i$;s9&Wm0i` (LP) 5769-JV1 *BASE KD$F*W7gs 1 (3~) r*r7"$s9H<k

7?$ Java Development Kit (JDK) K,g9k*W7gsr*r7^9#$s9H<k7?$*W7g

s,j9HK=(5lF$J$lgO"V*W7gsWU#<kIK*W7gs 1 (3~) r~O9k

3HKhj"=lrj9HKIC9k3H,G-^9#Vi$;s9&Wm0i`WU#<kIK

5722JV1 H~O7"VWm@/H&*W7gsWU#<kIK*W7gsVfr~O7^9#

m: lYK#tN*W7gsr$s9H<k9k3H,G-^9#

iSeries 5<P<K IBM Developer Kit for Java r$s9H<k7?e"79F`r=.9k3H,G-^

9#

IBM Developer Kit for Java N~gpsKD$FO"XiaFN Hello World Java Wm0i`rBT9

kYr2H7F/@5$#

��	�
�������������������	�
�������	�
�

��	


5<P<,7,Nlg"Vi$;s9&Wm0i`N$s9H<kWhLGj9H5lF$kWm0i`

O"LICPGM $s9H<k&79F`KhCF5]<H5lF$^9#~^"HQD=KJC?77$W

m0i`,"5<P<eNi$;s9&Wm0i`H7Fj9H5lJ$3H,"j^9#$s9H<k7

?$Wm0i`G3Nu7KJC?H-O"$s9H<k9k?aKVi$;s9&Wm0i`N|5

(RSTLICPGM)W3^sIrHQ9k,W,"j^9#

Vi$;s9&Wm0i`N|5W3^sIrHCFi$;s9&Wm0i`r$s9H<k9k}!O"

J<NH*jG9

1. i$;s9&Wm0i`,^^lF$kF<W^?O CD-ROM r",ZJIi$VK~lk#

2. iSeries 3^sI~OTG"!Nh&K~O9k#

RSTLICPGM

=Ne"Enter -<r!7^9#

Vi$;s9&Wm0i`N|5 (RSTLICPGM)WhL,=(5l^9#

3. VWm@/H (Product)WU#<kIK"$s9H<k7?$i$;s9&Wm0i`N ID Vfr~O

9k#

4. VuV (Device)WU#<kIG"$s9H<kuVrXj9k#

m: '$F<W&Ii$V+i$s9H<k9klgO"uV ID OoK TAPXX H$&A0KJj^

9#33G XX O 01 Nh&JVfG9#

5. i$;s9&Wm0i`N|5hLN>NQia<?<OGU)kHN^^K9k# Enter -<r!

9#

6. 5iKQia<?<,=(5lk#3lbGU)kHN_jN^^K7^9# Enter -<r!9#W

m0i`N$s9H<k,+O5l^9#
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i$;s9&Wm0i`N$s9H<k,0;9kH"Vi$;s9&Wm0i`N|5WhL,FS=(

5l^9#

��� Java Development Kit �����

iSeries 5<P<GO"#tN Java Development Kit (JDK) *hS Java 2 SDK (J2SDK), Standard Edition

,5]<H5lF$^9# iSeries 5<P<O"#tN JDK N1~HQr5]<H7F$^9,"=l

O"#tN Java >[^7srL7FN_Tol^9#1lN Java >[^7sO" 1 DNXj5l?

JDK rBT7^9#

HQ7F$k^?OHQ7?$ JDK r+D1F+i"$s9H<k9k40*W7gsr*r7^9#

JDK O"lYK#tD$s9H<k9k3H,G-^9#79F`&WmQF#< java.version G"BT

9k JDK rhail^9#$C?s Java >[^7srT/5;kH" java.version 79F`&WmQF

#<rQ97Fb?b/3j^;s#

m: V5R2 GO"*W7gs 1 (JDK 1.1.6) *hS 2 (JDK 1.1.7) OHQTDG9#=liO$s9H<k

9k3Hb"HQ9k3HbG-^;s#

*W7gs JDK java.home java.version

3 1.2 /QIBM/ProdData/Java400/jdk12/ 1.2

4 1.1.8 /QIBM/ProdData/Java400/jdk118/ 1.1.8

5 1.3 /QIBM/ProdData/Java400/jdk13/ 1.3

6 1.4 /QIBM/ProdData/Java400/jdk14/ 1.4

m: P<8gs 1.3 O" Java 2 SDK (J2SDK), Standard Edition P<8gs 1.3 H1MG9#

?H(P"$s9H<k9k*W7gsH~O9k3^sINkLrJ<K(7^9#

$s9H<k ~OM kL

*W7gs 3 (1.2) java Hello J2SDK, Standard Edition P<8gs

1.2 ,BT5lk#

*W7gs 4 (1.1.8) java Hello 1 DN JDK 7+$s9H<k5lF

$J$NG" JDK 1.1.8 ,BT5l

k (GU)kHM)#

*W7gs 4 (1.1.8) *hS*W7g

s 3 (1.2)

java Hello J2SDK, Standard Edition P<8gs

1.2 N},P<8gsVf,b$N

G"=l,BT5lk#

4 DN*W7gs9YF,$s9

H<k5lk

java Hello J2SDK, Standard Edition P<8gs

1.3 ,BT5lk#

*W7gs 3 (1.2) *hS*W7gs

5 (1.3)

java Hello J2SDK, Standard Edition P<8gs

1.3 N},P<8gsVf,b$N

G"=l,BT5lk#

*W7gs 4 (1.1.8) *hS*W7g

s 5 (1.3)

java -Djava.version=1.1.8 Hello JDK 1.1.8 ,Xj5l?NG"=l,

BT5lk#

*W7gs 5 (1.3) *hS*W7

gs 6 (1.4)

java Hello J2SDK, Standard Edition P<8gs

1.3 ,BT5lk#Vf*KO 1.4 N

},b$G9,"1.3 ,%h7^9#

h 1 O IBM Developer Kit for Java 7



m: JDK r 1 D@1$s9H<k7F$klgO"=N JDK ,GU)kHKJj^9# #tN JDK

r$s9H<k7F$klgO"%hgLOJ<NH*jG9#

1. *W7gs 5 (1.3)

2. *W7gs 3 (1.2)

3. *W7gs 6 (1.4)

4. *W7gs 4 (1.1.8)

IBM Developer Kit for Java ������	�
���	


H%!=O"3"&WiCHU)<`N!=rH%9k?aKHQG-k Java™ /i9NQC1<8G

9#H%!=O"1 D^?O#tN ZIP U!$k^?O JAR G"j"H%/i9&m<@<KhCF

Java >[^7sKm<I5l^9#

H%!=Na+K:`Khj"Java >[^7sGO"79F`&/i9rHQ9kNH18}!GH%/

i9rHQ9k3H,G-^9#^?"H%!=Na+K:`O"J2SDK P<8gs 1.2 Je^?O Java

2 Runtime Environment, Standard Edition P<8gs 1.2 JeGH%!=,$s9H<k5lF$J$lg

KO"XjN URL +i=lirhjP9}!rs!7^9#

H%!=N?aN$/D+N JAR U!$kO"iSeries 5<P<H&KPY5l^9# 3liNH

%!=N$:l+r$s9H<k9kH-KO"J<N3^sIr~O7F/@5$#

ADDLNK OBJ(’/QIBM/ProdData/Java400/ext/extensionToInstall.jar’)
NEWLNK(’/QIBM/UserData/Java400/ext/extensionToInstall.jar’)
LNKTYPE(*SYMBOLIC)

33G"extensionToInstall.jar O"$s9H<k7?$H%!=r^` ZIP ^?O JAR U!$kN>

0G9#

m: /QIBM/UserData/Java400/ext G#l/Hj<KH%!=N?aN JAR U!$k,J<5lF$kD=

-,"j^9,"3lO IBM KhCFs!5l?bNGO"j^;s#

/QIBM/UserData/Java400/ext G#l/Hj<bNH%!=XNjs/Nn.^?OU!$kNICrT&

H" iSeries 5<P<eGBT5lF$k=l>lN Java >[^7s KD$F"H%/i9&m<@<

KhCF!w5lkU!$kNj9H,Q95l^9# iSeries 5<P<eN>N Java >[^7sNH%

/i9&m<@<KFAr?(?/J$,"H%!=XNjs/rn.7?j" IBM , iSeries 5<P<

H&KPY7?bNGOJ$H%!=r$s9H<k7?$lgO"J<N9FCWK>CF/@5$#

1. H%!=r$s9H<k9k?aNG#l/Hj<rn.7^9#

iSeries 3^sIT+iVG#l/Hj<Nn. (MKDIR)W3^sIrHQ9k+"^?O Qshell $s

?<Wj?<+i mkdir 3^sIrHQ7^9#

2. n.7?G#l/Hj<KH%!=N JAR U!$krV-^9#

3. 77$G#l/Hj<r java.ext.dirs WmQF#<KIC7^9#

77$G#l/Hj<r java.ext.dirs WmQF#<KIC9kKO" iSeries 3^sIT+i JAVA 3

^sIN PROP U#<kIrHQ7^9#

77$G#l/Hj<N>0, ″/home/username/ext″ G"H%!=U!$kN>0,

extensionToInstall.jar"Java Wm0i`N>0, Hello NlgO"~O9k3^sIO!Nh&KJj^

9#

MKDIR DIR(’/home/username/ext’)

CPY OBJ(’/productA/extensionToInstall.jar’) TODIR(’/home/username/ext’) ���
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FTP (�����������) ���������� /home/username/ext ��	���	�

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

Java ������ iSeries ��������������	�
���	


iSeries 5<P<eXN Java™ QC1<8N@&sm<I"$s9H<k"*hSHQrz(*KT&K

O"J<r2H7F/@5$#

v 0iU#+k&f<6<&$s?<U'<9rHQ9kQC1<8

v g8z.8zNhL*hS}gU!$k&79F`

v ZIP U!$kNh}H JAR U!$kNh}

v Java H%Ul<`o</

0iU#+k&f<6<&$s?<U'<9rHQ9kQC1<8

0iU#+k&f<6<&$s?<U'<9 (GUI) H&KHQ9k Java Wm0i`GO"0iU#+k

=(uV=ON"k=(uVrHQ9k,W,"j^9#?H(P"Q<=Jk&3sTe<?<"F/K

+k&o</9F<7gs"^?OMCHo</&3sTe<?<JI,HQG-^9# iSeries 5<P<

O"Remote Abstract Window Toolkit (AWT) !=rs!7^9#3N!=O",ZJAw)fWmH3k/

$s?<MCH&WmH3k (TCP/IP) \3hLuVN0iU#+k!=N4OOrHQ7F" iSeries 5

<P<G"Wj1<7gsrBT7^9#CjN$s9H<k"_j"*hS9YFrHQ9k?aNps

KD$FO"XRemote Abstract Window Toolkit N_jYr2H7F/@5$#

g8z.8zNhL*hS}gU!$k&79F`

}gU!$k&79F`O"g8z.8zNhLr9kU!$k&79F`H"U!$k>HOX87F$

J$U!$k&79F`N>}rs!7^9# QOpenSys O"}gU!$k&79F`K"kg8z.8

zNhLr9kU!$k&79F`NcG9#k<H ’/’ O"g8z.8zrhL7J$U!$k&79F

`NcG9#}gU!$k&79F`KX9kpsN\YKD$FO"X}gU!$k&79F`YNXU

!$k&79F`Yr2H7F/@5$#

JAR ^?O/i9Og8z.8zrhL7J$U!$k&79F`eK[V5l^9," Java Oz-

3-g8z.8zrhL9k@lG9# wrklnk ’/home/Hello.class’ H wrklnk ’/home/hello.class’ O

1lNkLr8.7^9," JAVA CLASS(Hello) H JAVA CLASS(hello) OL9N/i9rFSP7^9#

ZIP U!$kNh}H JAR U!$kNh}

ZIP U!$kH JAR U!$kKO"l"N Java /i9,J<5lF$^9#3liNU!$kKP7F

VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrHQ9kH"J<5lF$k/i9,!:5l"^

7sNbtA0KQ95l^9#^?"Xj5l?lgO iSeries ^7s&3<IKQ95l^9# ZIP

U!$kH JAR U!$kO">ND9N/i9&U!$kH18h&K7&3H,G-^9#bt^7s

NA0,"3liNU!$kN 1 DHX87F$klgO"=NU!$kHX87?uV,3-^9#Q

U)<^s9r~e9k?aK"bt^7sA0O-hNBTNH-K/i9&U!$kNeojKHQ5

l^9#=_N Java Wm0i`,/i9&U!$k^?O JAR U!$kHX"U1ilF$k+I&+

,TNBJlgO"VJava Wm0i`N=( (DSPJVAPGM)W3^sIrHQ7F" iSeries 5<P<eN

Java Wm0i`KX9kpsr=(7F/@5$#

IBM Developer Kit for Java N0Njj<9GO" JAR U!$k^?O ZIP U!$kr$:l+N}!

GQ97?lg"\35lF$k Java Wm0i`,HQG-J/JC??a" Java rFn.7J1lP

Jj^;sG7?#3N3HO"=_O,W"j^;s#?/Nlg"JAR U!$k^?O ZIP U!$k
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rQ99klg" Java Wm0i`OM3-zG"k?a"Fn.9k,WO"j^;s# JAR U!$k

bG 1 DN/i9&U!$k,975lk"JINt,*JQ9,Tolklg" JAR U!$kbK"

kFAru1?/i9&U!$kN_rFn.7^9#

JAR U!$kKP7FGb5?*JQ9,Tol?eGb" Java Wm0i`O JAR U!$kK\35l

31^9#?H(P"!NlgK Java Wm0i`O JAR U!$kK\35l31^9#

v ajar D<krHQ7F JAR U!$krQ99k+"Fn.9k#

v jar D<k rHQ7F"JAR U!$krQ99k+"Fn.9k#

v OS/400 COPY 3^sIrHQ9k+"^?O Qshell cp f<F#jF#<rHQ7F JAR U!$kr

V99k#

iSeries Access for Windows rp7F"^?OQ<=Jk&3sTe<?< (PC) N^CWQ_Ii$V+

i}gU!$k&79F`bN JAR U!$kK"/;99klgO"J<Nh&JlgK"3liN

Java Wm0i`O JAR U!$kK\35l?^^KJj^9#

v LN JAR U!$kr{8N}gU!$k&79F` JAR U!$kKIiC0&"sI&ImCW9

k#

v jar D<krHQ7F}gU!$k&79F` JAR U!$krQ99k+"Fn.9k#

v PC 3T<&3^sIrHQ7F}gU!$k&79F` JAR U!$krV99k#

JAR U!$k,Q9^?OV95lkH"=lK\35lF$k Java Wm0i`O=TNbNGOJ/

Jj^9#

Java Wm0i`, JAR U!$kK\35l?^^KJiJ$"c0, 1 D"j^9#U!$k>wWm

H3k (FTP) rHQ7F JAR U!$krV99kH"\35lF$? Java Wm0i`OK~5l^9#

?H(P"3N3HO FTP put 3^sIrHQ7F JAR U!$krV99kH-K88^9#

JAR U!$kNQU)<^s9C-N\YKD$FO"XJava is?$`NQU)<^s9Yr2H7F

/@5$#

Java H%Ul<`o</

Java 2 SDK, Standard Edition P<8gs 1.2 JeGO"H%!=O3"&WiCHU)<`N!=rH%

9k?aN Java /i9NQC1<8G9#H%!=^?O"Wj1<7gsO"1 D^?O#tN JAR

U!$kK"j^9#H%!=Na+K:`Khj"Java >[^7sGO"79F`&/i9rHQ9k

NH18}!GH%/i9rHQ9k3H,G-^9#H%!=!=O5iK"H%!=,^@ Java

Development Kit (JDK) ^?O Java 2 Runtime Environment, Standard Edition K$s9H<k5lF$J$

H-K"Xj7? URL +iH%!=r!w9k3HrD=K7^9#

H%!=N$s9H<k}!KD$FO"XIBM Developer Kit for Java NH%!=r$s9H<k9kY

r2H7F/@5$#

Hello World Java �����������	


Hello World Java™ Wm0i`r/07FBT9kKO"!N 2 DN}!,"j^9#

1. IBM Developer Kit for Java KU07F$k Hello World Java Wm0i`rBT9k#

U0NWm0i`rBT9k}!O!NH*jG9#

a. Vi$;s9&Wm0i`Nh} (GO LICPGM)W3^sIr~O7" IBM Developer Kit for Java

,$s9H<k5lF$k3HrN'9k#=Ne"*W7gs 10 (3~Q_i$;s9&Wm0
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i`N=() r*r9k#i$;s9&Wm0i` 5722-JV1 *BASE H"/J/Hb 1 DN*W7

gs,$s9H<kQ_H7Fj9H5lF$k3HrN'7F/@5$#

b. iSeries a$s&aKe<N3^sITK" java Hello H~O9k# Enter -<r!9H"Hello

World Java Wm0i`,BT5l^9#

c. IBM Developer Kit for Java ,57/$s9H<k5lF$lP" Java 7'khLK Hello World

H=(5lk# F3 (*;) ^?O F12 (*;) r!9H"3^sI~OhLKaj^9#

d. Hello World /i9,BT5lJ$lgO"$s9H<k,5oK0;7?3HrN'9k+"

IBM Developer Kit for Java N5]<Hru1kN5<S9psr2H9k#

2. ^?"f<6<H+N Hello Java Wm0i`bBT9k3H,G-^9#f<6<H+N Hello Java

Wm0i`Nn.}!KD$FO"XHello World Java Wm0i`rn.7"3sQ$k7F"BT9

kYr2H7F/@5$#

���������	�� iSeries ���������


MCHo</&Ii$Vr iSeries 5<P<KdjvFkKO"5<P<*hSo</9F<7gsK

iSeries Access for Windows ,$s9H<k5lF$k3HrN'7F/@5$# iSeries Access for

Windows N$s9H<k*hS=.}!N\YO"XiSeries Access for Windows N$s9H<kYr2H

7F/@5$#

MCHo</&Ii$VrdjvFk0K"iSeries 5<P<QK=.5l?\3,J1lPJj^;s#

MCHo</&Ii$VrdjvFkKO"J<N9FCWrBT7F/@5$#

1. Windows® (/9Wm<i<r+/#

a. Windows ?9/P<NV9?<HW\?sNeG&^&9&\?s&/jC/9k#

b. aKe<NfNV(/9Wm<iWr/jC/9k#

2. VD<kWaKe<+iVMCHo</Ii$VNdjvFWr*r9k#
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3. iSeries 5<P<XN\3KHQ7?$Ii$Vr*r9k#

4. 5<P<XNQ9>r~O9k#J<Kcr(7^9#

¥¥MYSERVER

33G"MYSERVER O iSeries 5<P<N>0G9#
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5. Vis/KJCF$lP"Vm0*s~KF\3W\C/9rA'C/9k#

6. VOKWr/jC/7F0;9k#

djvF?Ii$V,"Windows (/9Wm<iNV9YFNU)k@W ;/7gsK=(5l^9#

iSeries �������� ��!����	


Java™ "Wj1<7gsr]I9kKO" iSeries 5<P<eKG#l/Hj<rn.9k,W,"j^

9#3lKO"2 DN}!,"j^9#

v iSeries JS2<?<rHCF"G#l/Hj<rn.9k

iSeries Access for Windows ,$s9H<k5lF$klgKO"3N*W7gsr*r7F/@5$#

Java Wm0i`r"iSeries JS2<?<rHCF3sQ$k"G,="*hSBT9kWh,"klg

O"3N*W7gsr*r7F"3liN`n,Tolk57$LVKWm0i`,]I5lkh&K

7F/@5$#

v 3^sI~OTrHQ7FG#l/Hj<rn.9k

iSeries Access for Windows ,$s9H<k5lF$J$lgO"3N*W7gsr*r7F/@5$#

$s9H<kKX9kpsb^`"iSeries JS2<?<KD$F\7/O"ViSeries JS2<?<N}

rWr2H7F/@5$#
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iSeries 5<P<eKG#l/Hj<rn.9kKO"J<NjgNh&K7^9#

1. iSeries 5<P<K5$s*s9k#

2. 3^sI~OTG"!Nh&K~O9k#

CRTDIR DIR(’/mydir’)

33G mydir On.9kG#l/Hj<N>0G9#

Enter -<r!9#

hLNG<tK"VG#l/Hj<,n.5l^7? (Directory created)WH$&aC;<8,=(

5l^9#

iSeries "#$�%�������� ��!����	


iSeries 5<P<eKG#l/Hj<rn.9kKO"J<NjgNh&K7^9#

1. iSeries JS2<?<r+/#

2. VMy ConnectionsW&#sI&N5<P<>r@Vk/jC/7F"5$s*s9k#

5<P<,VMy ConnectionsW&#sI&K=(5lF$J$lgO"J<NjgK>CFIC7F

/@5$#

a. VU!$k (File)W—>V\3NIC... (Add Connection...)Wr/jC/9k#

b. V79F` (System)W U#<kIK5<P<N>0r~O9k#

c. V!X (Next)W r/jC/9k#

d. ^@~O5lF$J$lgO"VGU)kHNf<6< ID rHQ7",WK~8Fd$go;k

(Use default user ID, prompt as needed)WU#<kIKf<6< ID r~O9k#

e. V!X (Next)W r/jC/9k#

f. V\3N!Z (Verify Connection)W r/jC/9k#3lKhj"5<P<K\3G-k3H,

N'5l^9#

g. V0; (Finish)W r/jC/9k#

3. HQ7?$\3N<NU)k@<r8+9k#VFile SystemsWH$&>0NU)k@<r57^9#

3NU)k@<,+D+iJ$lgO"iSeries JS2<?<N$s9H<kNH-K" File Systems

r$s9H<k9k*W7gs,*r5lF$^;s#V9?<HW—>VWm0i`W—>VIBM
iSeries Access for WindowsW—>V*r;CH"CWWr*r7F" iSeries JS2<?<N File

Systems *W7gsr$s9H<k9k,W,"j^9#

4. VFile SystemsWU)k@<r8+7"VIntegrated File SystemWU)k@<r59#

5. VIntegrated File SystemWU)k@<r8+7?e"VRootWU)k@<r8+9k#VRootWU
)k@<r8+9kH" iSeries 3^sI~OTG WRKLNK (’/’) 3^sIrBT7?H-H18=$

,=(5l^9#

6. 5VG#l/Hj<rIC7?$U)k@<G&^&9&\?s&/jC/7^9#V7,U)k@

<Wr*r7F"n.7?$5VG#l/Hj<N>0r~O7^9#

Hello World Java ������������	������	


1cJ Hello World Java™ Wm0i`rn.9k3HO" IBM Developer Kit for Java r=,}r9ke

GNhlbHJj^9#

H+N Hello World Java Wm0i`rn.7"3sQ$k7FBT9kjgO"!NH*jG9#
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1. MCHo</&Ii$Vr"iSeries 5<P<KdjvFk#

2. Java "Wj1<7gsQK" iSeries 5<P<eKG#l/Hj<rn.9k#

3. }gU!$k&79F`bK"ASCII F-9H&U!$kH7F=<9&U!$krn.9k#

Java "Wj1<7gsN3<G#s0KO"}g+/D- (IDE) =JrHQ9k3Hb" Windows®

Nab"Nh&JF-9H&(G#?<rHQ9k3HbG-^9#

a. F-9H&U!$kN>0r HelloWorld.java K9k#U!$kNn.}!HT8}!N\YKD

$FO"XJava =<9&U!$krn.7FT89kYr2H7F/@5$#

b. U!$kK!N=<9&3<I,^^lF$k3HrN'9k#

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

System.out.println(“Hello World”);
}

}

4. =<9&U!$kr3sQ$k9k#

a. VD-QtNh} (WRKENVVAR)W3^sIr~O7"CLASSPATH D-Qtr4Yk#

CLASSPATH Qt,8_7J$lgO" CLASSPATH QtrIC7F ’.’ (=TG#l/Hj<) K

_j9k# CLASSPATH Qt,8_9klgO"Q9>j9HNh,, ’.’ KJCF$k3HrN

'9k# CLASSPATH D-QtN\YKD$FO"XJava /i9Q9Yr2H7F/@5$#

b. VQshell N+O (STRQSH)W3^sIr~O7F" Qshell $s?<Wj?<r+O9k#

c. VG#l/Hj<NQ9 (cd)W3^sIrHQ7F"=TG#l/Hj<r HelloWorld.java U!

$k,~CF$k}gU!$k&79F`NG#l/Hj<KQ99k#

d. javac K31F"G#9/K]I7?U!$kN>0r~O9k#?H(P" HelloWorld.java H

~O9k#

5. }gU!$k&79F`N/i9&U!$keNU!$k"Br_j9k#

6. Java "Wj1<7gsrG,=9k#

a. QSH 3^sI~O TG"!Nh&K~O9k#

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

33G"mydir O Java "Wj1<7gsr]I7?G#l/Hj<NQ9>" myclass O3sQ$

k5l? Java "Wj1<7gsN>0G9#

m: G,=lYkO"GgG 40 ^G_jG-^9#G,=lYkr 40 K9kH"Java "Wj1

<7gsNz(,~e7^9,"GPC0!=,)B5l^9# Java "Wj1<7gsN+/rO

a?i|NJ,GO"G,=lYkr 20 K_j7""Wj1<7gsNGPC0,FWKJkh&

K9k3Hr*+a7^9# OPTIMIZE Qia<?<N\YKD$FO" CRTJVAPGM 3^sI

r2H7F/@5$#

b. Enter -<r!9#

aC;<8,=(5l"Java Wm0i`N/i9,n.5l^9#

7. /i9&U!$krBT9k#

a. Java /i9Q9,57/_j5lF$k3HrN'9k#

b. Qshell 3^sI~OTG"java K31F HelloWorld H~O9kH" Java >[^7sG

HelloWorld.class ,BT5lk#?H(P"java HelloWorld H~O9k# iSeries NVJava Wm

0i`NBT (RUNJVA)W3^sIrHCF" HelloWorld.class rBT9k3HbG-k#
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c. 9YF57/~O5lF$lP"hLK “Hello World” H=(5lk# 7'k&WmsWH

(GU)kHGO $) ,=(5l" Qshell ,LN3^sIru1U1ilk3H,(5lk#

d. F3 (Exit (*;)) ^?O F12 (Disconnect (ZG)) r!9H"3^sI~OhLKak#

iSeries 5<P<eN?9/r0n5;k?aN0iU#+k&f<6<&$s?<U'<9G"k

iSeries JS2<?<rxQ7F"J1K Java "Wj1<7gsr3sQ$k"G,="*hSBT9k3

HbG-^9# iSeries JS2<?<rHQ7? Java "Wj1<7gsNh}r2H7F/@5$#$s

9H<kKX9kpsb^`"iSeries JS2<?<KD$F\7/O"ViSeries JS2<?<N}rWr

2H7F/@5$#

Java &�
�'(	��������	


Java™ =<9&U!$krn.*hST89kKO"!Nh&J$/D+N}!,"j^9#

v iSeries Access for Windows rHQ9k#

v o</9F<7gseGT89k#

v EDTF rHQ9k#

v 6O9F<HasH~Of<F#jF#<rHQ9k#

iSeries Access for Windows ���	


Java =<9&U!$kO"iSeries 5<P<N}gU!$k&79F`K"k" ASCII F-9H&U!$

kG9#

iSeries Access for Windows d"o</9F<7gs&Y<9N(G#?<rHQ7F" Java =<9&U

!$krn.*hST89k3H,G-^9#

���
)�*������	


Java =<9&U!$kro</9F<7gseGn.9k3H,G-^9#=NlgO"n.7?U!$

krU!$k>wWmH3k (FTP) rHCF}gU!$k&79F`K>w7^9#

o</9F<7gseG Java =<9&U!$krn.7"T89k}!O!NH*jG9#

1. $UN(G#?<rHCF"o</9F<7gseG ASCII U!$krn.9k#

2. iSeries 5<P<K FTP \39k#

3. ASCII A0,]}5lkh&K"=<9&U!$krP$Jj<&U!$kH7F}gU!$k&79

F`NG#l/Hj<K>w9k#

EDTF ���	


$UNU!$k&79F`+iU!$krT89kKO"EDTF CL 3^sIrHQ9k3H,G-^9#

3lO"9Hj<`&U!$kdG<?Y<9&U!$krT89k?aN6O9F<HasH~Of<F

#jF#< (SEU) H`wN(G#?<G9#\7/O"XEDTF CL commandYr2H7F/@5$#

��
)��+����,�)�!)�����	


6O9F<HasH~Of<F#jF#< (SEU) rH&H"Java =<9&U!$krF-9H&U!$k

H7Fn.9k3H,G-^9#

SEU rHCF Java =<9&U!$krF-9H&U!$kH7Fn.9k}!O!NH*jG9#

1. SEU rHCF=<9&U!$k&asP<rn.9k#
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2. V9Hj<`&U!$kXN3T< (CPYTOSTMF)W3^sIrHQ7F"=<9&U!$k&asP

<r}gU!$k&79F`&9Hj<`&U!$kK3T<9k#3NH-"G<?O ASCII 3<

IKQ95l^9#

=<9&3<IrQ99k,W,"klgO" SEU rHCFG<?Y<9&asP<rQ97"U!$k

rFS3T<7F/@5$#

]IU!$kKD$FO"X}gU!$k&79F`bNU!$kYr2H7F/@5$#

iSeries "#$�%������ Java -�!��*�����

iSeries JS2<?<GO"]$sH&"sI&/jC/NjZ5G" Java™ "Wj1<7gsr3sQ$

k"G,="*hSBTG-^9#

;CH"CWWo

iSeries JS2<?<rHQ7F Java "Wj1<7gsrh}9klg"J<Nro,~?5lF$k3H

rN'7F/@5$#

v iSeries Access for Windows NltG"k iSeries JS2<?<,"o</9F<7gsK$s9H<k

5lF$k3H# iSeries Access for Windows ,$s9H<k5lF$J$lg"@&sm<IpsK

D$F"XiSeries JS2<?<N4HQK]7FYr2H7F/@5$#

v Java "Wj1<7gsO"iSeries 5<P<eNCjG#l/Hj<K]I7F*/,W,"j^9#

Java "Wj1<7gsr]I9k?aN5NJQ9O"!NH*jG9#

VmyserverW->VU!$k&79F`W->V}gU!$k&79F`W->Vk<HW->VhomeW->
VmydirW

myserver O"iSeries 5<P<N>0G"mydir O" Java "Wj1<7gsr]I9khNG#l/

Hj<N>0G9# Java "Wj1<7gsr]I9khNG#l/Hj<rn.9k3HN\YO"

XiSeries JS2<?<KhkG#l/Hj<Nn.Yr2H7F/@5$#

iSeries JS2<?<rHQ7? Java "Wj1<7gsN3sQ$k

Java "Wj1<7gsr3sQ$k9kKO"J<N9FCWK>CF/@5$#

1. myfile.java r&/jC/7^9#33G"myfile O Java "Wj1<7gsN>0G9#

2. VJava U!$kN3sQ$kWr*r7^9#

3. 77$&#sI&G"HQ7F$k JDK NP<8gsr*r7^9#\qKq+lF$kX(K>C

F"J0K/i9Q9r_j7?lgKO"3N&#sI&G/i9Q9rXj9k,WO"j^;

s#

4. VOKWr/jC/7^9#

&#sI&,*<Ws7"Wm0i`K(i<,"lP"=Nj9H,(5l^9#(i<,J$lg"

iSeries JS2<?<N&#sI&NG<tK" 1 DN Java U!$kf 1 D,3sQ$k5l^7? (1
of 1 Java files were compiled) H$&aC;<8,=(5l^9# myfile.class H$&77$U!$

k,n.5l^9#

iSeries JS2<?<rHQ7? Java "Wj1<7gsNG,=

Java "Wj1<7gsrG,=9kKO"J<N9FCWK>CF/@5$#

1. myfile.class r&/jC/7^9#
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2. VX" Java Wm0i`Wr*r7F+iVBTWr/jC/7F" Java Wm0i`rBT7^

9#

3. VH%Wr/jC/7^9#u>9kG,=lYkr*r7^9#

m: G,=lYkO"GgG 40 ^G_jG-^9#G,=lYkr 40 K9kH"Java "Wj1<7

gsNz(,~e7^9,"GPC0!=,)B5l^9# Java "Wj1<7gsN+/rOa?i

|NJ,GO"G,=lYkr 20 K_j7""Wj1<7gsNGPC0,FWKJkh&K9k3

Hr*+a7^9#G,=KD$FN\YO"XG,=lYkYr2H7F/@5$# JIT H$&*W

7gsb8_7^9,"3lO8c9H$s?$`&3sQ$i<rU#7^9# JIT O"3<I,,

WJH-K=N3<Ir3sQ$k7">\Kh}9khjbz(*K7^9# JIT N\YO"XJava

Wm0i`NBT~KHQ9kb<IN*rYr2H7F/@5$#

4. VOKWr/jC/7F"VH%*W7gsW&#sI&r/m<:7^9#

5. VOKWr/jC/7F"Java Wm0i`rBT7^9#

Wm0i`+iNPO,"77$&#sI&K=(5l^9#Wm0i`,BTr0;9kH"Java Wm
0i`,0;7^7? (Java program completed) H$&aC;<8,=(5l^9#

iSeries JS2<?<N!=N\YO"ViSeries JS2<?<WhLNVXkWWaKe<r2H7F/@

5$#

IBM Developer Kit for Java �� iSeries �������	


iSeries 5<P<K IBM Developer Kit for Java™ r$s9H<k7?e"79F`r=.9k3H,G-

^9#

~VS=.

Java Wm0i`,~oKM87F$klg"~VS=.,,WHJj^9#

(j$&~ (QUTCOFFSET) 79F`M,=NGU)kH (+00:00) K_j5lF$J$lg" Java O

iSeries 400 ~or=_N~oH7FHQ7^9# user.timezone Java 79F`&WmQF#<_jNGU

)kHMO" UTC G9#

!NlgO"QUTCOFFSET 79F`MH97Q_m1<k,,WG9#

v QUTCOFFSET ,GU)kHMK_j5lF$J$?a"~VSKM87F$klg#

v Java 3<I, user.timezone 79F`&WmQF#<NGU)kHr UTC J0NMK9klg#

v java 3^sIrBT9kH-K"user.timezone 79F`&WmQF#<rXj9klg#

m1<kN LC_TOD +F4j<KO tname U#<kI,^^lF*j"3lr"~VSHlW9kMK

_j7J1lPJj^;s#m1<kNn.}!H"tname U#<kINU)<^CH}!N\YKD$F

O"XOS/400 0m<Pj<<7gsYr2H7F/@5$#

79F`&WmQF#<N=.

Java 79F`&WmQF#<O" Java Wm0i`,BT5lkD-rhj7^9# Java 79F`&Wm

QF#<O"OS/400 N79F`MdD-QtHwF$^9# Java >[^7sN/0~K"$/D+NW

mQF#<,_j5l^9# !NIAi+N9FCWrTCF"79F`&WmQF#<NGU)kHM

rHQ9k3Hr*r9k+"^?OH+NGU)kH&WmQF#<M_jrXj9k3H,G-^9#
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1. /QIBM/UserData/Java400 KU!$krs!7"=lK SystemDefault.properties H$&>0rU1^9#

3NU!$kGXj9kWmQF#<MO" IBM s!N79F`&GU)kHr*<P<i$I7^

9#3NU!$kO"iSeries 5<P<GBT5lk9YFN Java >[^7sNGU)kH&79F

`&WmQF#<r_j7^9#

2. ^?O"SystemDefault.properties U!$kr user.home Q9K[V7^9#3NU!$kH=lK^^

lkWmQF#<O" /QIBM/UserData/Java400/SystemDefault.properties K"kWmQF#<r*<P<

i$I7^9#3NU!$kO"f<6<N?aKBT5lF$k9YFN Java >[^7sNGU)

kH&79F`&WmQF#<r_j7^9#

IBM Developer Kit for Java N~gpsKD$FO"XiaFN Hello World Java Wm0i`rBT9

kYr2H7F/@5$#

Java ��
�

Java™ >[^7sO"BT~K/i9r!w9k?aK"Java /i9Q9rHQ7^9#^?"Java N3

^sIHD<kb"/i9Q9rHCF/i9NLVr=L7^9#GU)kHN79F`&/i9Q9"

CLASSPATH D-Qt"*hS classpath 3^sI&Qia<?<O9YF"/i9r59H-KING#

l/Hj<r!w9k+rXj9k?aKHQ5l^9#

m: Java 2 Software Development Kit (J2SDK), Standard Edition P<8gs 1.2 JeGO" java.ext.dirs W

mQF#<,"m<I5lkH%H7FN/i9Q9r=L7^9#\YKD$FO"XIBM Developer

Kit for Java NH%!=r$s9H<k9kYr2H7F/@5$#

GU)kHN79F`&/i9Q9O79F`GjA5lF*j"f<6<,Q99k3HOG-^;s#

iSeries 5<P<GO"IBM Developer Kit"Remote Abstract Window Toolkit (AWT)"*hS>N79F

`&/i9K09k/i9rI3G!w9k+r"GU)kHN/i9Q9KhCFXj7^9#

3liJ0N/i9r79F`eG!P9kKO" CLASSPATH D-Qt^?O classpath Qia<?<

rHQ7F"!wP]N/i9Q9rXj9k,W,"j^9#D<kd3^sIG classpath Qia<?

<rHQ9kH" CLASSPATH D-QtGXj5lF$kMO5zKJj^9#

CLASSPATH D-QtN_jKO"VD-QtNh} (WRKENVVAR)W3^sIrHQ7^9#

WRKENVVAR NhL+i"CLASSPATH D-QtNICdQ9rT&3H,G-^9# CLASSPATH D

-QtrIC9klgOVD-QtNIC (ADDENVVAR)W3^sIr" CLASSPATH D-QtrQ9

9klgOVD-QtNQ9 (CHGENVVAR)W3^sIrHQ7^9#

CLASSPATH D-QtNMOQ9>Nj9HG"j"3ms (:) KhCF,1ilF$^9#3lO"C

jN/i9r59?aK!w5l^9#Q9>O"0 ^?O#tNl"NG#l/Hj<>G9#3liN

G#l/Hj<>NeKO"G#l/Hj<N>0" ZIP U!$k"^?O JAR U!$k (}gU!$

k&79F`G!w9k) ,3-^9#Q9>N3s]<MsHO9iC7e (/) 8zKhCF,1ilF

$^9#Tj*I (.) rHQ7F"=TnHG#l/Hj<r(7^9#

Qshell $s?<Wj?<GHQD=J(/9]<H&f<F#jF#<rH&H"Qshell D-G

CLASSPATH Qtr_jG-^9#

3liN3^sIO"CLASSPATH Qtrf<6<N Qshell D-KIC7"=lrM

″.:/myclasses.zip:/Product/classes″ K_j7^9#

v !K"Qshell D-G CLASSPATH Qtr_j9k3^sIr(7^9#

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

v !K"3^sIT+i CLASSPATH Qtr_j9k3^sIr(7^9#
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ADDENVVAR ENVVAR(CLASSPATH) VALUE(".:/myclasses.zip:/Product/classes")

J2SDK ,/i9r!w9k}!O"JDK 1.1.x HO[Jj^9# JDK 1.1.x OGiK79F`&/i9Q

9r!w7F+i"!Kf<6<XjN/i9Q9r!w7^9# J2SDK OGiKV<H9HiCW&/

i9Q9r!w7F+i"!KH%G#l/Hj<r!w7"=Ne/i9Q9r!w7^9#

7?,CF"e-NcN3<IGN JDK 1.1.x N!wgxO!Nh&KJj^9#

1. GU)kHN79F`&/i9Q9

2. =TnHG#l/Hj<

3. Vk<HW(/) U!$k&79F`K"k myclasses.zip U!$k

4. Vk<HW(/) U!$k&79F`K"k"Wm@/H&G#l/Hj<K"k/i9&G#l/Hj<

e-NcN3<IGN J2SDK N!wgxO!Nh&KJj^9#

1. sun.boot.class.path WmQF#<NV<H9HiCW&/i9Q9

2. java.ext.dirs WmQF#<NH%G#l/Hj<

3. =TnHG#l/Hj<

4. Vk<HW(/) U!$k&79F`K"k myclasses.zip U!$k

5. Vk<HW(/) U!$k&79F`K"k"Wm@/H&G#l/Hj<K"k/i9&G#l/Hj<

Qshell D-K~kH"CLASSPATH Qt,D-QtK_j5l^9#/i9Q9&Qia<?<OQ9>

Nj9HrXj7^9#3N=8O CLASSPATH D-QtN=8H18G9#/i9Q9&Qia<?<

O"!ND<kH3^sIGHQG-^9#

v Qshell N java 3^sI

v javac D<k

v javah D<k

v javap D<k

v javadoc D<k

v rmic D<k

v VJava Wm0i`NBT (RUNJVA)W3^sI

3liN3^sIKD$F\7/O"XIBM Developer Kit for Java QN3^sIHD<kYr2H7F/

@5$#3liN3^sIdD<kG classpath Qia<?<rHQ9kH" CLASSPATH D-QtO5

k5l^9#

CLASSPATH D-Qtr*<P<i$I9kKO"java.class.path WmQF#<rHQ7^9#>NWmQ

F#<H1MK" java.class.path WmQF#<rQ99kKO" SystemDefault.properties U!$krHQ

7^9# SystemDefault.properties U!$kNMO"CLASSPATH D-Qtr*<P<i$I7^9#

SystemDefault.properties U!$kKD$FO"XSystemDefault.properties U!$kYr2H7F/@5$#

JDK 1.1.x GO"os400.class.path.system WmQF#<O"/i9r59H-K"?r!w7F$k+KbF

A7^9#3NWmQF#<KO"PRE"POST"^?O NONE N 3 DNMN 1 Dr^ak3H,G-

^9#GU)kHGO3NWmQF#<O PRE K_j5lF*j"3lKhjGU)kHN79F`&/

i9Q9OQ9N0K!w5lk3HKJj^9#3NQ9O"CLASSPATH D-Qt^?O/i9Q

9&Qia<?<GXj7^9# os400.class.path.system WmQF#<r POST K_j7?lg"f<6

<XjN/i9Q9NeGGU)kHN79F`&/i9Q9,!w5l^9#M NONE rHQ9kl

g"GU)kHN/i9Q9O4/!w5l:"f<6<XjN/i9Q9N_,!w5l^9#
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J2SDK GO" -Xbootclasspath *W7gsrHCF18kL,@il^9# -Xbootclasspath/a:path HX

j9kH"path ,GU)kHNV<H9HiCW&/i9Q9NeKUC5l^9# /p:path HXj9k

H"path ,GU)kHNV<H9HiCW&/i9Q9N0KUC5l^9# /r:path HXj9kH"V<

H9HiCW&Q9OpathKhCFV-9(il^9#

m: NONE ^?O POST K_j9kH"79F`&/i9,+D+iJ+C?j"79F`&/i9,m

CFf<6<jA/i9GV-9(il?lgKkL,]Z5lJ$NG"mU,,WG9#3N?a"f

<6<XjN/i9Q9N0KGU)kHN79F`&/i9Q9,!w5lkh&KXj9k3Hr*+

a7^9#

Java Wm0i`NBT~D-rhj9k Java 79F`&WmQF#<N\YKD$FO"XJava 79F

`&WmQF#<Yr2H7F/@5$#

\7/O"XWm0i`*hS CL 3^sI APIY^?OX}gU!$k&79F`Yr2H7F/@5

$#

Java *
)�����)��

Java™ 79F`&WmQF#<Khj"Java Wm0i`NBT~D-,h^j^9# Java 79F`&W

mQF#<O"OS/400® N79F`MdD-QtHwF$^9# Java >[^7sN/0~K"$/D+N

WmQF#<,_j5l^9#

=Tjj<9G5]<H5lF$k79F`&WmQF#<r=(9kKO"*r7?P<8gsKjs/

7F"\Yr2H7F/@5$#

v Java Development Kit (JDK) 1.1.8

v Java 2 Software Development Kit (J2SDK), Standard Edition P<8gs 1.2"1.3"*hS 1.4

SystemDefault.properties '(	�
SystemDefault.properties U!$kO8`N Java™ WmQF#<&U!$kG9# SystemDefault.properties

U!$kKOGU)kHNWmQF#<rXjG-^9#[<`&G#l/Hj<K"k

SystemDefault.properties U!$kO" /QIBM/UserData/Java400 G#l/Hj<K"k

SystemDefault.properties hjb%h5l^9#[<`&G#l/Hj<K"k SystemDefault.properties U!

$kK_j5lF$kWmQF#<O" Java >[^7sr+O7?f<6<d user.home =

/YourUserHome/ WmQF#<rXj7?f<6<KN_HQ5l^9#

9YFN Java WmQF#<&U!$kKP7FT&NH18}!G" SystemDefault.properties U!$kK

WmQF#<NMrXjG-^9#

c: SystemDefault.properties U!$k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#Comments start with pound sign
#this means always run with JDK 1.3
java.version=1.3
#set my special property
myown.propname=6

Java Development Kit (JDK) 1.1.8 � Java *
)�����)��

Java™ 79F`&WmQF#<Khj"Java Wm0i`NBT~D-,h^j^9# Java 79F`&W

mQF#<O"OS/400® N79F`MdD-QtHwF$^9# Java >[^7sN/0~K"$/D+N

WmQF#<,_j5l^9#
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JDK 1.1.8 GO"J<N79F`&WmQF#<,"J<NP~9k79F`&GU)kHMK_j5l^

9#

79F`&WmQF#< 79F`&GU)kHM

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

file.encoding.pkg sun.io

file.separator / (9iC7e)

java.class.version 45.3

java.home \YO"X#tN Java Development Kit (JDK) N5]<

HYr2H7F/@5$#

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

-zM:

0 — ;-ejF#<!:J7

10 — RUNJVA CHKPATH(*IGNORE) H1y

20 — RUNJVA CHKPATH(*WARN) H1y

30 — RUNJVA CHKPATH(*SECURE) H1y

os400.class.path.tools 0

os400.create.type direct

-zM:

interpret — RUNJVA OPTIMIZE(*INTERPRET) *hS

INTERPRET(*OPTIMIZE)" INTERPRET(*YES) H1y

direct — =lJ0

os400.defineClass.optLevel 20

os400.enbpfrcol 0

-zM:

0 — CRTJVAPGM ENBPFRCOL(*NONE) H1y

1 — CRTJVAPGM ENBPFRCOL(*ENTRYEXIT) H1y

7 — CRTJVAPGM ENBPFRCOL(*FULL) H1y

os400.interpret 0

-zM:

0 — CRTJVAPGM INTERPRET(*NO) H1y

1 — CRTJVAPGM INTERPRET(*YES) H1y

os400.optimization 10

-zM:

0 — CRTJVAPGM OPTIMIZE(*INTERPRET) H1y

10 — CRTJVAPGM OPTIMIZE(10) H1y

20 — CRTJVAPGM OPTIMIZE(20) H1y

30 — CRTJVAPGM OPTIMIZE(30) H1y

40 — CRTJVAPGM OPTIMIZE(40) H1y
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79F`&WmQF#< 79F`&GU)kHM

os400.run.mode program_create_type

-zM:

interpret — RUNJVA OPTIMIZE(*INTERPRET) *hS

INTERPRET(*OPTIMIZE)" INTERPRET(*YES) H1y

program_create_type — =lJ0

os400.stdin.allowed 0

os400.verify.checks.disable 65535

os400.class 3N79F`&WmQF#<NMO"tMN

gWr=99Hjs0G9#3liNMNj9HKD$F

O"Xos400.verify.checks.disable tMYr2H7F/@5

$#

path.separator : (3ms)

^?"J<N79F`&WmQF#<,"ICN79F`psKpE$F_j5l^9#

79F`&WmQF#< b@

file.encoding OS/400 8gVN CCSID r"P~9k ISO ASCII

CCSID K^CW7^9#^?"file.encoding MN8g

r"=N ISO ASCII 3<I=8z;CH1L3<I

(CCSID) r=9 Java MK_j7^9# file.encoding K

XjD=JMH"=lKGba$ iSeries 3<I=8z;

CH1L3<I (CCSID) HNX8r(7?=KD$F

O"Xfile.encoding NMH iSeries CCSIDYr2H7F/

@5$#

java.class.path /i9r+D1kNKHQ5lkQ9#GU)kHGO"

GU)kHN79F`&/i9Q9NeKf<6<XjN

/i9Q9r31?bNKJj^9#

os400.class.path.system 79F`&WmQF#<rHQ7

F" java.class.path 79F`&WmQF#<rQ9G-^

9#

java.compiler Just-In-Time (JIT) 3sQ$i< (jitc) +" JIT 3sQ$

i<H>\h}N>} (jitc_de) NIAiG3<Ir3s

Q$k9k+Xj7^9#

java.version BT9k Java Development Kit (JDK) r=L7^9#

$s9H<k5lF$J$ JDK rXj9kH"(i<&

aC;<8,=(5l^9# JDK rXj7J$H"GU

)kHH7FG7N JDK ,HQ5l^9# JDK r 1

D@1$s9H<k7F$klgO"=N JDK ,GU)

kHKJj^9#P<8gsN\YKD$FO"X#tN

JDK N5]<HYr2H7F/@5$#

os.version OS/400 Njj<9&lYkr" Retrieve Product

Information "Wj1<7gs&Wm0i`&$s?<U

'<9 (API) +ih@7^9#
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79F`&WmQF#< b@

os400.CertificateContainer Java Secure Socket Layer (SSL) 5]<HG"+OQ_N

Java Wm0i`*hSXjQ_NWmQF#<NZ@q

3sFJ<H7FXj7?bN,HQ5lkh&K7^

9# os400.secureApplication 79F`&WmQF#<rX

j9kH"3NWmQF#<O5k5l^9#?H(P"

-Dos400.certificateContainer=

/home/username/mykeyfile.kdb H~O9k+"^?O}

gU!$k&79F`fN>N-<&U!$kr~O7F

/@5$#

os400.CertificateLabel 3N79F`&WmQF#<O"

os400.CertificateContainer 79F`&WmQF#<Hlo

KXjG-^9#3NWmQF#<rXj9kH"Xj5

lF$k3sFJ<fNINZ@q," Secure Socket

Layer (SSL) GHQ5lk+*rG-^9#?H(P"

-Dos400.certificateLabel=myCert (myCert O"Z@qN

n.~+$s]<H~KG#8?kZ@q^M<8c<

(DCM) KhCF=NZ@qKdjvFilkiYk>)

H~O7F/@5$#

os400.child.stdio.convert Java GN stdin"stdout"*hS stderr KX9kG<?Q

9r)fG-^9#GU)kHGO" Java >[^7sG

O ASCII G<?H EBCDIC G<?NVNG<?Q9,

Tol^9#3NWmQF#<rXj7F"3NoNQ9

r*s/*UK9k3H,G-^9#3NXjO"

runtime.exec() a=CIrHQ7F3NWm;9Khj+

O5lk9YFNRWm;9Kb?G5l^9# GU)

kHMr2H7F/@5$#

os400.class.path.system PRE (PRE K_j7?lg" java.class.path 79F`&W

mQF#<N_j~K"/i9Q9Nf<6<Xjt,N

0K os400 GU)kH&79F`&/i9Q9,IC5

l^9)#3N>NMH7F POST H NONE ,"j^

9# POST K_j9kH/i9Q9Nf<6<Xjt,

NeK79F`&GU)kH&/i9,IC5l"

NONE K_j9kHf<6<Xj/i9Q9@1,HQ

5l^9#GU)kHO PRE G9#

3NWmQF#<KOg8z.8zNhL,"j^;s#

NONE"none"noNe N$:lbXjG-^9#?@7"

WmQF#<>GOg8z.8z,hL5l^9#

OS400.CLASS.PATH.SYSTEM HOXjG-^;s#eG

dj,/-k3HNJ$h&K9k?a"3N79F`&

WmQF#<rQ97J$G/@5$#
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79F`&WmQF#< b@

os400.file.create.auth,

os400.dir.create.auth

3liNWmQF#<O"U!$kdG#l/Hj<Kd

jvFk"BrXj7^9#3NWmQF#<K?bMr

Xj7J$lgd"5]<H5lF$J$MrXj7?l

g""BO&L"B *NONE KJj^9#

os400.file.create.auth=RWX ^?O

os400.dir.create.auth=RWX (R= I_hj"W= q-~_"

X= BT) rXjG-^9#3liN"BO"INh&J

H_go;Gb-zG9#

os400.file.io.mode 3NWmQF#<KGU)kH (BINARY) GOJ/

TEXT rXj9kH"U!$kN CCSID , file.encoding

H[JklgK"U!$kN CCSID rQ97^9#

os400.jit.mmi.threshold JIT 3sQ$i<rHCF3sQ$k5lk0K"a=C

I,BT9kstr_j7^9#

os400.pool.size 9lCI&m<+k&R<WbN=l>lNR<W&W<

k4HKHQD=KJk9Z<9L (-mP$H1L) r

jA7^9#

os400.runtime.exec v EXEC (1.3 J_GNGU)kH) - EXEC $s?<U'

<9rHQ7F"runtime.exec() P3G!=rFSP7

^9#3lO">NWiCHU)<`HNVGGb_

9-N"k}!G9#

v QSHELL (1.2 J0GNGU)kH) - QSHELL $s?

<Wj?<rHQ7F"runtime.exec() P3G!=rF

SP7^9#3NH-"QtrV-9(?j"H_~

_!=rFSP7?j9k3H,G-^9#

os400.secureApplication 3N79F`&WmQF#< (os400.secureApplication) N

HQfK+O5lk Java Wm0i`H"P?Q_N]n

"Wj1<7gs>rX"U1^9#G#8?kZ@q^

M<8c< (DCM) rHQ9kH"P?Q_N]n"Wj

1<7gs>r2HG-^9#

os400.stderr stderr rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#

os400.stdin stdin rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#

os400.stdio.convert Java GN stdin"stdout"*hS stderr KX9kG<?Q

9r)fG-^9#GU)kHGO" Java >[^7sG

O ASCII G<?H EBCDIC G<?NVNG<?Q9,

Tol^9#3NWmQF#<rXj7F"3NoNQ9

r*s/*UK9k3H,G-^9#3NXjO"=TN

Java Wm0i`K?G5l^9# GU)kHMr2H7

F/@5$#

os400.stdout stdout rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#

user.dir =TnHG#l/Hj<r" getcwd API rHQ7Fhj

P7^9#
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79F`&WmQF#< b@

user.home i|nHG#l/Hj<r" Get API (getpwnam) rHQ

7FhjP7^9# user.home Q9fK

SystemDefault.properties U!$kr^~7F"

/QIBM/UserData/Java400/SystemDefault.properties fNGU

)kH&WmQF#<rl~Q9G-^9#H+NGU)

kH&WmQF#<MN;CHrXj9kh&" iSeries

5<P<r+9?^$:9k3H,G-^9#

user.language 3N79F`&WmQF#<O Java >[^7sGHQ5

l"8gVN LANGID M,I_hil"=NMrHCF

P~9k@l,hjP5l^9#

user.name 3N79F`&WmQF#<O Java >[^7sGHQ5

l"-zJf<6<&WmU!$k>,"5'3sTe<

F#s0&Y<9 (TCB) N Security ;/7gs

(Security.UserName) +ihjP5l^9#

user.region 3N79F`&WmQF#<O Java >[^7sGHQ5

l"8gVN CNTRYID M,I_hil"=NMrHC

Ff<6<Nh,=L5l^9#

user.timezone 3N79F`&WmQF#<O Java >[^7sGHQ5

l"~VS>,"QlgRetrieveLocalInformation API rHQ

7Fh@5l^9#~VSps,~jG-J$lg"

user.timezone O$&8`~ (UTC) K_j5l^9#

os400.stdio.convert �� os400.child.stdio.convert *
)�����)���

J<N=O" os400.stdio.convert 79F`&WmQF#<H os400.child.stdio.convert 79F`&WmQF#

<N>}N79F`Mr(7F$^9#

M b@

N (GU)kH) I_hj^?Oq-~_fK stdio Q9OBT5l^;s#

Y I_hj^?Oq-~_fN" file.encoding MH8gV CCSID HNVN9YFN stdio Q

9#

1 I_hjfN8gV CCSID +i file.encoding XN stdin G<?Q9N_#

2 q-~_fN file.encoding +i8gV CCSID XN stdout G<?Q9N_#

3 stdin Q9H stdout Q9,>}HbBT5l^9#

4 q-~_fN file.encoding +i8gV CCSID XN stderr G<?Q9N_#

5 stdin Q9H stderr Q9,>}HbBT5l^9#

6 stdout Q9H stderr Q9,>}HbBT5l^9#

7 9YFN stdio Q9,BT5l^9#

os400.stdin�os400.stdout��� os400.stderr *
)�����)���

J<N=O"os400.stdin"os400.stdout"*hS os400.stderr 79F`&WmQF#<N79F`Mr(7F

$^9#

M cN>0 b@ c

File SomeFileName SomeFileName O"=TG#l/Hj<

KP9kdPQ9+jPQ9G9#

file:/QIBM/UserData/Java400/

Output.file
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M cN>0 b@ c

Port HostName ]<H&"Il9 port:myhost:2000

Port TCPAddress ]<H&"Il9 port:1.1.11.111:2000

os400.verify.checks.disable ���

os400.verify.checks.disable 79F`&WmQF#<NMKO"J<Nj9HN*r9k`\NtMNgWr

Xj7F/@5$#

M b@

1 m<+k&/i9N"/;9!:rJ,9k: Java™ >[^7sO"m<+k&U!$k&

79F`+im<I5l?/i9KD$FO"lQ*hS]nP]NU#<kIHa=CI

KX9k"/;9!:rJ,7^9#3N_jO">w9k"Wj1<7gsK^^lF$

kbt/i9,"=N9<Q</i9NlQ*hS]nP]Na=CIHU#<kIr2H

7F$klgK-zG9#

2 a|m<I~N NoClassDefFoundError r^)9k: Java >[^7sO"?$W&-c

9HdU#<kI*hSa=CIN"/;9Na|!:~K/89k

NoClassDefFoundErrors r5k7^9#

4 LocalVariableTable !:rJ,G-kh&K9k: /i9N LocalVariableTable fK(i

<,"kH"=N/i9O LocalVariableTable ,J$+Nh&KT/7^9#3NMrXj

7J$H" LocaleVariableTable fK(i<,"kH ClassFormatError KJj^9#

7 BT~KHQ5lkM#

MO"10 J"16 J"^?O 8 J N$:l+GXj7^9#<mhj.5$MO5k5l^9#?H(

P"3Nj9HfNGiN 2 DN`\r*r9klgO"J<N iSeries 3^sI=8rHQ7^9#

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

Java 2 Software Development Kit (J2SDK), Standard Edition � Java *
)��

���)��

Java™ 79F`&WmQF#<Khj"Java Wm0i`NBT~D-,h^j^9# Java 79F`&W

mQF#<O"OS/400 N79F`MdD-QtHwF$^9# Java >[^7sN/0~K"$/D+N

WmQF#<,_j5l^9#

Java 2 Software Development Kit (J2SDK), Standard Edition P<8gs 1.4 GO"J<N79F`&W

mQF#<,"J<NP~9k79F`&GU)kHK_j5l^9# JAVA ^?O RUNJVA CL 3^

sIrHQ9klgN$/D+N79F`&WmQF#<NGU)kHMO" Java M$F#V&$s?<

U'<9 (JNI) NFSP7 API rHQ9klgNGU)kHMH[Jj^9#J<N=O"API rHQ9

klgNGU)kHMr(7F$^9#

79F`&WmQF#< 79F`&GU)kHM

awt.toolkit JDK 1.1.x Nlg"GU)kHMO

com.ibm.rawt.client.CToolkit G9#

J2SDK Nlg"GU)kHMO

com.ibm.rawt2.ahost.java.awt.AHToolkit G9#

file.encoding.pkg sun.io

file.separator / (9iC7e)

java.class.version 48.0
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79F`&WmQF#< 79F`&GU)kHM

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

UserData/Java400/ext

java.home \YO"X#tN Java Development Kit (JDK) N5]<

HYr2H7F/@5$#

java.library.path OS/400 i$Vij<&j9H

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

java.specification.name Java @lNEM

java.specification.vendor Sun Microsystems, Inc.

java.specification.version 1.4

sun.boot.class.path Class_Path_Sys

java.use.policy ?

java.vendor IBM Corporation

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

java.vm.name Classic VM

java.vm.specification.name Java >[^7sNEM

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

-zM:

0 — ;-ejF#<!:J7

10 — RUNJVA CHKPATH(*IGNORE) H1y

20 — RUNJVA CHKPATH(*WARN) H1y

30 — RUNJVA CHKPATH(*SECURE) H1y

os400.class.path.tools 0

os400.create.type interpret

-zM:

interpret — RUNJVA OPTIMIZE(*INTERPRET) *hS

INTERPRET(*OPTIMIZE)" INTERPRET(*YES) H1y

direct — =lJ0

os400.defineClass.optLevel 20
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79F`&WmQF#< 79F`&GU)kHM

os400.enbpfrcol 0

-zM:

0 — CRTJVAPGM ENBPFRCOL(*NONE) H1y

1 — CRTJVAPGM ENBPFRCOL(*ENTRYEXIT) H1y

7 — CRTJVAPGM ENBPFRCOL(*FULL) H1y

<mJ0NMNlg"JIT O *JVAENTRY"

*JVAEXIT" *JVAPRECALL"*hS *JVAPOSTCALL

$YsHr8.7^9#

os400.interpret 0

-zM:

0 — CRTJVAPGM INTERPRET(*NO) H1y

1 — CRTJVAPGM INTERPRET(*YES) H1y

os400.optimization 0

-zM:

0 — CRTJVAPGM OPTIMIZE(*INTERPRET) H1y

10 — CRTJVAPGM OPTIMIZE(10) H1y

20 — CRTJVAPGM OPTIMIZE(20) H1y

30 — CRTJVAPGM OPTIMIZE(30) H1y

40 — CRTJVAPGM OPTIMIZE(40) H1y

os400.run.mode jitc_de

-zM:

interpret — RUNJVA OPTIMIZE(*INTERPRET) *hS

INTERPRET(*OPTIMIZE)" INTERPRET(*YES) H1y

program_create_type

jitc_de—=lJ0

os400.stdin.allowed 0

os400.verify.checks.disable 65535

3N79F`&WmQF#<NMO"tMNgWr=99

Hjs0G9#3liNMNj9HKD$FO"

Xos400.verify.checks.disable tMYr2H7F/@5$#

path.separator : (3ms)

^?"J<N79F`&WmQF#<,"ICN79F`psKpE$F_j5l^9#

79F`&WmQF#< b@

file.encoding OS/400 8gVN CCSID r"P~9k ISO ASCII

CCSID K^CW7^9#^?"file.encoding MN8g

r"=N ISO ASCII 3<I=8z;CH1L3<I

(CCSID) r=9 Java MK_j7^9# file.encoding K

XjD=JMH"=lKGba$ iSeries 3<I=8z;

CH1L3<I (CCSID) HNX8r(7?=KD$F

O"Xfile.encoding NMH iSeries CCSIDYr2H7F/

@5$#

java.class.path /i9r+D1kNKHQ5lkQ9#GU)kHOf<

6<XjN/i9Q9G9#
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java.compiler Just-In-Time (JIT) 3sQ$i< (jitc) +" JIT 3sQ$

i<H>\h}N>} (jitc_de) NIAiG3<Ir3s

Q$k9k+Xj7^9#

java.version BT9k Java Development Kit (JDK) r=L7^9#

$s9H<k5lF$J$ JDK rXj9kH"(i<&

aC;<8,=(5l^9# JDK rXj7J$H"GU

)kHH7FG7N JDK ,HQ5l^9# JDK r 1

D@1$s9H<k7F$klgO"=N JDK ,GU)

kHKJj^9#P<8gsN\YKD$FO"X#tN

JDK N5]<HYr2H7F/@5$#

os.version OS/400 Njj<9&lYkr" Retrieve Product

Information "Wj1<7gs&Wm0i`&$s?<U

'<9 (API) +ih@7^9#

os400.CertificateContainer Java Secure Socket Layer (SSL) 5]<HG"+OQ_N

Java Wm0i`*hSXjQ_NWmQF#<NZ@q

3sFJ<H7FXj7?bN,HQ5lkh&K7^

9# os400.secureApplication 79F`&WmQF#<rX

j9kH"3NWmQF#<O5k5l^9#?H(P"

-Dos400.certificateContainer=/home/username/

mykeyfile.kdb H~O9k+"^?O}gU!$k&79

F`fN>N-<&U!$kr~O7F/@5$#

os400.CertificateLabel 3N79F`&WmQF#<O"

os400.CertificateContainer 79F`&WmQF#<Hlo

KXjG-^9#3NWmQF#<rXj9kH"Xj5

lF$k3sFJ<fNINZ@q," Secure Socket

Layer (SSL) GHQ5lk+*rG-^9#?H(

P"-Dos400.certificateLabel=myCert (myCert O"Z@

qNn.~+$s]<H~KG#8?kZ@q^M<8c

< (DCM) KhCF=NZ@qKdjvFilkiYk

>) H~O7F/@5$#

os400.child.stdio.convert Java GN stdin"stdout"*hS stderr KX9kG<?Q

9r)fG-^9#GU)kHGO" Java >[^7sG

O ASCII G<?H EBCDIC G<?NVNG<?Q9,

Tol^9#3NWmQF#<rXj7F"3NoNQ9

r*s/*UK9k3H,G-^9#3NXjO"

runtime.exec() a=CIrHQ7F3NWm;9Khj+

O5lk9YFNRWm;9Kb?G5l^9# GU)

kHMr2H7F/@5$#

os400.class.path.system 3N79F`&WmQF#<O"J2SDK GO5k5

l^9#

os400.define.class.cache.file 3NWmQF#<O"JAR ^?O ZIP U!$kN>0r

Xj7^9#GU)kHOLkG9#X-cC7e&/i

9&m<@<Yr2H7F/@5$#

os400.define.class.cache.hours 3NWmQF#<O"10 JtMG9#GU)kHMO

168 G"Gg 10 JtMO 9999 G9#X-cC7e&/

i9&m<@<Yr2H7F/@5$#
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os400.define.class.cache.maxpgms 3NWmQF#<O"10 JtMG9#GU)kHMO

5000 G"Gg 10 JtMO 40000 G9#X-cC7e&

/i9&m<@<Yr2H7F/@5$#

os400.exception.trace 3NWmQF#<rXj9kH" JVM N*;~K"Ge

KP5l?c0,8`POXw.5l^9#3NWmQF

#<KdjvFil?MO"=_O5k5l^9,"-h

Q95lkD=-,"j^9#3NWmQF#<O"GP

C0N\*@1KHQ5l^9#

os400.file.create.auth,

os400.dir.create.auth

3liNWmQF#<O"U!$kdG#l/Hj<Kd

jvFk"BrXj7^9#3NWmQF#<K?bMr

Xj7J$lgd"5]<H5lF$J$MrXj7?l

g""BO&L"B *NONE KJj^9#

os400.file.create.auth=RWX ^?O

os400.dir.create.auth=RWX (R= I_hj"W= q-~_"

X= BT) rXjG-^9#3liN"BO"INh&J

H_go;Gb-zG9#

os400.file.io.mode 3NWmQF#<KGU)kH (BINARY) GOJ/

TEXT rXj9kH"U!$kN CCSID , file.encoding

H[JklgK"U!$kN CCSID rQ97^9#

os400.jit.mmi.threshold JIT 3sQ$i<rHCF3sQ$k5lk0K"a=C

I,BT9kstr_j7^9#

os400.pool.size 9lCI&m<+k&R<WbN=l>lNR<W&W<

k4HKHQD=KJk9Z<9L (-mP$H1L) r

jA7^9#

os400.runtime.exec v EXEC (1.3 J_GNGU)kH) - EXEC $s?<U'

<9rHQ7F"runtime.exec() P3G!=rFSP7

^9#3lO">NWiCHU)<`HNVGGb_

9-N"k}!G9#

v QSHELL (1.2 J0GNGU)kH) - QSHELL $s?

<Wj?<rHQ7F"runtime.exec() P3G!=rF

SP7^9#3NH-"QtrV-9(?j"H_~

_!=rFSP7?j9k3H,G-^9#

os400.secureApplication 3N79F`&WmQF#< (os400.secureApplication) N

HQfK+O5lk Java Wm0i`H"P?Q_N]n

"Wj1<7gs>rX"U1^9#G#8?kZ@q^

M<8c< (DCM) rHQ9kH"P?Q_N]n"Wj

1<7gs>r2HG-^9#

os.400.security.properties IN java.security U!$krHQ9k+KX9k4)f

rvD7^9#3NWmQF#<rXj9kH"J2SDK

O"J2SDK C-N java.security GU)kH&U!$kr

^a"=N>NIN java.security U!$kbHQ7^;

s#

os400.stderr stderr rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#
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os400.stdin stdin rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#

os400.stdin.allowed stdin rHQG-k (1) +"HQG-J$ (0) +rXj7

^9#FSP75,PCA&8gVrBT7F$kH-

O"stdin OHQG-^;s#GU)kHO 0 G9#

os400.stdio.convert Java GN stdin"stdout"*hS stderr KX9kG<?Q

9r)fG-^9#GU)kHGO" Java >[^7sG

O ASCII G<?H EBCDIC G<?NVNG<?Q9,

Tol^9#3NWmQF#<rXj7F"3NoNQ9

r*s/*UK9k3H,G-^9#3NXjO"=TN

Java Wm0i`K?G5l^9# GU)kHMr2H7

F/@5$#

os400.stdout stdout rU!$k^?O=1CHK^CTs0G-^9#

GU)kHMr2H7F/@5$#

user.dir =TnHG#l/Hj<r" getcwd API rHQ7Fhj

P7^9#

user.home i|nHG#l/Hj<r" Get API (getpwnam) rHQ

7FhjP7^9# user.home Q9fK

SystemDefault.properties U!$kr^~7F"

/QIBM/UserData/Java400/SystemDefault.properties fNGU

)kH&WmQF#<rl~Q9G-^9#H+NGU)

kH&WmQF#<MN;CHrXj9kh&" iSeries

5<P<r+9?^$:9k3H,G-^9#

user.language 3N79F`&WmQF#<O Java >[^7sGHQ5

l"8gVN LANGID M,I_hil"=NMrHCF

P~9k@l,hjP5l^9#

user.name 3N79F`&WmQF#<O Java >[^7sGHQ5

l"-zJf<6<&WmU!$k>,"5'3sTe<

F#s0&Y<9 (TCB) N Security ;/7gs

(Security.UserName) +ihjP5l^9#

user.region 3N79F`&WmQF#<O Java >[^7sGHQ5

l"8gVN CNTRYID M,I_hil"=NMrHC

Ff<6<Nh,=L5l^9#

user.timezone 3N79F`&WmQF#<O Java >[^7sGHQ5

l"~VS>,"QlgRetrieveLocalInformation API rHQ

7Fh@5l^9#~VSps,~jG-J$lg"

user.timezone O$&8`~ (UTC) K_j5l^9#

��� Java ��������	


$&NOhK~8F Java™ Wm0i`r+9?^$:9k,W,"klgO" Java m1<krHQ7

F"q]= Java Wm0i`rn.G-^9#

q]= Java Wm0i`rn.9k}!O"!NH*jG9#

1. m1<kM8N3<IHG<?r,%9k#?H(P"Wm0i`bN9Hjs0"|U"tMJIG

9#

2. Locale /i9rHCF"m1<kr_j^?Oh@9k#
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3. GU)kH&m1<krHQ7?/J$lgO"|UHtMrU)<^CH7Fm1<krXj9k#

4. 9Hjs0H=N>Nm1<kM8G<?rh}9k?aNj=<9&PsIkrn.9k#

H+N Java Wm0i`G3liNnHrBT9kKO"J<Ncr2H7F/@5$#

v java.util.DateFormat /i9rHCF"|Urq]=9k

v java.util.NumberFormat /i9rHCF"tM=(rq]=9k

v java.util.ResourceBundle /i9rHCF"m1<kG-NG<?rq]=9k

q]=N\YKD$FO"J<Njs/r/jC/7F/@5$#

v OS/400 0m<Pj<<7gs

v Internationalization by Sun Microsystems, Inc.

iSeries �������
�������

Java™ 2 SDK (J2SDK), Standard Edition P<8gs 1.4 GO"M$F#V&a=CI

getSystemTimeZoneID() rHQ7F" Java >[^7sN~VSr_j9k3H,G-^9# iSeries 5<

P<O"*ENV *V8'/HNltG"k *LOCALE *V8'/HrHQ7^9# *LOCALE *V8'/

HN tname U#<kIK,ZJ79F`Mr_j7F/@5$#3NMO"X"7? Java 9Hjs0&

*V8'/HH7F getSystemTimeZoneID() +ia5l^9#

������	
: JVM ,O}~r57/=LG-kh&K9kKO" QUTCOFFSET 79F`M*h

S=_N8gVN LOCALE bN~opsN>},_j5lF$J1lPJj^;s# QUTCOFFSET

O"=TNO}~H$&8`~ (UTC) NVN~VtN9rXj9k79F`MG9#f{8`~ (CST)(F

q) Nlg"3lO"-6:00 HJj^9#f{F|~V (CDT)(Fq) NlgO"57$MO -5:00 KJj^

9# QUTCOFFSET MKhCF"JVM O5NJ UTC NMr=L9k3H,G-^9#

8gVN LOCALE psr_j9kKO"~opsr^` *LOCALE *V8'/Hrn.7" QLOCALE

79F`MrHQ9k8gVK=N *LOCALE rXj9k+"=N8gVNf<6<&WmU!$keG

*LOCALE -<o<IrXj7^9# LOCALE Nn.HHQKD$F\7/O"OS/400 0m<Pj<<

7gsr2H7F/@5$#

*LOCALE psr57/_j9kH" user.timezone WmQF#<NGU)kHMKhCF57$~VSK

$55l^9# user.timezone WmQF#<r3^sIT+ij`nG_j9lP" *LOCALE *V8'

/H,}DGU)kHN_jrQ99k3H,G-^9#

J<K(9NO" Java N57$~VSr=.9k?aK *LOCALE *V8'/HK^ak,WN"k

LC_TOD psNcG9#

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

h 1 O IBM Developer Kit for Java 33

javaapi/guide/intl/index.html


% shift in seconds
dstshift 3600

END LC_TOD

J<NF<VkO"79F`MH"X"9k Java 9Hjs0&*V8'/Hr(7F$^9#

m: 79F`M ″Hong Kong″ O"fq (aA S.A.R.) r=7F$^9#

79F`M Java 9Hjs0&*V8'/H

Africa/Abidjan Africa/Abidjan

Africa/Accra Africa/Accra

Africa/Addis_Ababa Africa/Addis_Ababa

Africa/Algiers Africa/Algiers

Africa/Asmera Africa/Asmera

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
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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

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
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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

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
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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

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
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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

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
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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

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
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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

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
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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

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
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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

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
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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

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
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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

ROC Asia/Taipei

ROK Asia/Seoul

Singapore Asia/Singapore

SystemV/AST4ADT America/Thule

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 ����

m1<kHO"18@ld,7r&-7F$k"$&NO}*^?O/#*JNhN3HG9# Java™ G

O"Locale /i9KhCFm1<kr=7^9#

5]<H5lk Java m1<k:
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IBM Developer Kit for Java GO"J<Nm1<k,5]<H5l^9# iSeries 8gV*hS CNTRYID

O"GU)kHNm1<kr=L7^9#\YKD$FO"XJava 79F`&WmQF#<Yr2H7F

/@5$#

JDK 1.1.6 GNm1<k> ISO Nm1<k> @l/q^?OOh

ar ar_EG "iS"l/(8WH

be be_BY Yik<7l/Yik<7

bg bg_BG Vk,j"l/Vk,j"

ca ca_ES +?mK"l/9Z$s

cs cs_CZ A'3l/A'3&Bq

da da_DK Gs^</l/Gs^</

de de_DE I$Dl/I$D

de_AT de_AT I$Dl/*<9Hj"

de_CH de_CH I$Dl/9$9

el el_GR .j7cl/.j7c

en en_US Ql/Fq

en_AU en_AU Ql/*<9Hij"

en_CA en_CA Ql/+J@

en_GB en_GB Ql/Qq

en_IE en_IE Ql/"$kisI

en_NZ en_NZ Ql/Ke<8<isI

en_ZA en_ZA Ql/n"Uj+

es es_ES 9Z$sl/9Z$s

es_AR es_AR 9Z$sl/"k<sAs

es_BO es_BO 9Z$sl/\jS"

es_CL es_CL 9Z$sl/Aj

es_CR es_CR 9Z$sl/39?j+

es_DO es_DO 9Z$sl/I_K+&Bq

es_EC es_EC 9Z$sl/(/"Ik

es_GT es_GT 9Z$sl/0"F^i

es_HN es_HN 9Z$sl/[s8ei9

es_MX es_MX 9Z$sl/a-73

es_NI es_NI 9Z$sl/K+i0"

es_PA es_PA 9Z$sl/QJ^

es_PE es_PE 9Z$sl/Zk<

es_PR es_PR 9Z$sl/W(kHj3

es_PY es_PY 9Z$sl/Qi0"$

es_SV es_SV 9Z$sl/(k5kPIk

es_UY es_UY 9Z$sl/&k0"$

es_VE es_VE 9Z$sl/YM:(i

et et_EE (9HK"l/(9HK"

fi fi_FI U#sisIl/U#sisI

fr fr_FR Uis9l/Uis9
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fr_BE fr_BE Uis9l/Yk.<

fr_CA fr_CA Uis9l/+J@

fr_CH fr_CH Uis9l/9$9

hr hr_HR /m"A"l//m"A"

hu hu_HU Os,j<l/Os,j<

is is_IS "$9isIl/"$9isI

it it_IT $?j"l/$?j"

it_CH it_CH $?j"l/9$9

iw iw_IL XVi$l/$9i(k

ja ja_JP |\l/|\

ko ko_KR Zql/Zq

lt lt_LT jH"K"l/jH"K"

lv lv_LV iHS"l/iHS"

mk mk_MK ^1IK"l/^1IK"

nl nl_NL *is@l/*is@

nl_BE nl_BE *is@l/Yk.<

no no_NO_B Nk&'<l/Nk&'<

no_NO_NY no_NO_NY Nk&'<l/Nk&'<"NY

pl pl_PL ]<isIl/]<isI

pt pt_PT ]kH,kl/]kH,k

ro ro_RO k<^K"l/k<^K"

ru ru_RU m7"l/m7"

sh sh_SP ;kS" - /m"A"l/;kS"

sk sk_SK 9mP-"l/9mP-"

sl sl_SI 9mYK"l/9mYK"

sq sq_AL "kPK"l/"kPK"

sr sr_SP ;kS"l/;kS"

sv sv_SE 9&'<Gsl/9&'<Gs

tr tr_TR Hk3l/Hk3

uk uk_UA &/i$Jl/&/i$J

zh zh_CN fql (JNz)

zh_TW zh_TW fql (KNz)

�: java.util.DateFormat ��
�����������	
: 3NcGO"m1<krHQ7F|Ur

A0=9k}!r(7^9#

c 1: |Urq]=9k?aN java.util.DateFormat /i9NHQ

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//************************
// File: DateExample.java
//************************
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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));
System.out.println("Date in the German locale : " + germanDate.format(now));
System.out.println("Date in the French locale : " + frenchDate.format(now));

}
}

\YKD$FO"Xq]= Java™ Wm0i`rn.9kYr2H7F/@5$#

�: java.util.NumberFormat ��
�������������	
: 3NcGO"m1<krHQ7F

tMrA0=9k}!r(7^9#

c 1: tMPOrq]=9k?aN java.util.NumberFormat /i9NHQ

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//**************************
// 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));
}

}

\YKD$FO"Xq]= Java™ Wm0i`rn.9kYr2H7F/@5$#
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�: java.util.ResourceBundle ��
�������������%����	
: 3NcGO"j=<

9&PsIkHHbKm1<krHQ7F"Wm0i`&9Hjs0rq]=9k}!r(7^9#

ResourceBundleExample Wm0i`,U^5l?H*jK!=9k?aKO"J<NWmQF#<&U!$

k,,WG9#

RBExample.properties NbF

Hello.text=Hello

RBExample_de.properties NbF

Hello.text=Guten Tag

RBExample_fr_FR.properties NbF

Hello.text=Bonjour

c 1: m1<kG-G<?rq]=9k?aN java.util.ResourceBundle /i9NHQ

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//*********************************
// 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"));

}
}

\YKD$FO"Xq]= Java™ Wm0i`rn.9kYr2H7F/@5$#

Java ���.����

Java™ >[^7s (JVM) O"btGOoK Unicode A0GG<?r7$^9#?@7"JVM ,0tHd

jhj9k9YFNG<?O" file.encoding WmQF#<HlW7?U)<^CHKJCF$^9# JVM

,I_hkG<?O file.encoding +i Unicode KQ95l" JVM +iw.5lkG<?O Unicode +

i file.encoding XQ95l^9#
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Java Wm0i`NG<?&U!$kO"}gU!$k&79F` (IFS) K]I5lF$^9#}gU!$

k&79F`NfNU!$kO"3<I=8z;CH ID (CCSID) G?0U15lF*j"3lKhCF

U!$kbK^^lF$kG<?N8z(s3<I}0r1L7^9# iSeries 5<P<K*1k

file.encoding H CCSID NjXX8KD$FO"XFile.encoding NMH iSeries CCSIDYN=r2H7F/

@5$#

Java Wm0i`,I_hkG<?O" file.encoding HlW9k8z(s3<I}0G"k3H,|T5l

^9# Java Wm0i`,U!$kKq-~`G<?O" file.encoding HlW9k8z(s3<I}0G

q-~^l^9#3N3HO"javac 3^sI,h}9k Java N=<9@lU!$k (.java U!$k)

d" .net QC1<8rHQ7FAw)fWmH3k/$s?<MCH&WmH3k (TCP/IP) =1CHrp

7Fwu.5lkG<?KbvFO^j^9#

System.in"System.out"*hS System.err GI_q-5lkG<?Nh}}!O" stdin "stdout"*hS

stderr KdjvFil?>N=<9GI_q-5lkG<?Nh}}!HO[Jj^9#

stdin"stdout"stderr OLo"iSeries 5<P<N EBCDIC uVK\35lF$kNG"G<?O JVM K

hCFLoN file.encoding N8z3<I}0+i iSeries 8gVN CCSID HlW9k CCSID KQ95l

^9# System.in"System.out"System.err N$:l+,U!$kd=1CHKj@$l/H5l" stdin"

stdout"stderr N$:lKbw.5lJ$lg"3NUC*JQ9OBT5l:"G<?O file.encoding H

lW9k(s3<I}0N^^KJj^9#

Java Wm0i`G"file.encoding J0N(s3<I}0rHCFG<?rI_q-9k,W,"klg

O"Wm0i`G Java N IO /i9 (java.io.InputStreamReader"java.io.FIleReader"

java.io.OutputStreamReader"*hS java.io.FileWriter) rHQ9k3H,G-^9# Java /i9rHQ9l

P"JVM ,=_HQ7F$kGU)kHN file.encoding WmQF#<hjb%h5lk file.encoding Mr

Xj9k3H,G-^9#

JDBC API rp7F DB2/400 G<?Y<9+i iSeries K>w5lklg"G<?O iSeries N CCSID

KQ95l^9#UK"iSeries +i DB2/400 G<?Y<9K>w5lklg"G<?O iSeries N

CCSID +iQ95l^9#

Java M$F#V&$s?<U'<9rp7F>NWm0i`HNVG>w5lkG<?O"Q95l^;

s#

q]=P~KD$F\7/O"XOS/400 0m<Pj<<7gsYr2H7F/@5$#

^?"Internationalization by Sun Microsystems, Inc. b2H7F/@5$#

file.encoding ��� iSeries CCSID: !N=O"file.encoding KXjD=JMH"=lKGba$

iSeries 3<I=8z;CH1L3<I (CCSID) HNX8r(7?bNG9#

file.encoding CCSID b@

Big5 950 8 SCH ASCII fql (KNz)

BIG-5

CNS11643 964 fql (KNz) Nfq8z;CH

Cp037 037 IBM EBCDIC Fq"+J@"*is

@"...

Cp273 273 IBM EBCDIC I$D"*<9Hj"

Cp277 277 IBM EBCDIC Gs^</"Nk&'

<
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file.encoding CCSID b@

Cp278 278 IBM EBCDIC U#sisI"9&'

<Gs

Cp280 280 IBM EBCDIC $?j"

Cp284 284 IBM EBCDIC iFs"aj+&9Z

$sl

Cp285 285 IBM EBCDIC Qq

Cp297 297 IBM EBCDIC Uis9

Cp420 420 IBM EBCDIC "iS"l

Cp424 424 IBM EBCDIC XVi$l

Cp437 437 8 SCH ASCII US PC

Cp500 500 IBM EBCDIC q]

Cp737 737 8 SCH ASCII .j7cl MS-DOS

Cp775 775 8 SCH ASCII PkHl MS-DOS

Cp838 838 IBM EBCDIC ?$

Cp850 850 8 SCH ASCII Latin-1 ?ql

Cp852 852 8 SCH ASCII Latin-2

Cp855 855 8 SCH ASCII -jk8zHQ@l

Cp856 856 8 SCH ASCII XVi$l

Cp857 857 8 SCH ASCII Latin-5

Cp860 860 8 SCH ASCII ]kH,kl

Cp861 861 8 SCH ASCII "$9isIl

Cp862 862 8 SCH ASCII XVi$l

Cp863 863 8 SCH ASCII +J@

Cp864 864 8 SCH ASCII "iS"l

Cp865 865 8 SCH ASCII Gs^</"Nk&

'<

Cp866 866 8 SCH ASCII -jk8zHQ@l

Cp868 868 8 SCH ASCII &kI%<l

Cp869 869 8 SCH ASCII .j7cl

Cp870 870 IBM EBCDIC Latin-2

Cp871 871 IBM EBCDIC "$9isI

Cp874 874 8 SCH ASCII ?$l

Cp875 875 IBM EBCDIC .j7cl

Cp918 918 IBM EBCDIC &kI%<l

Cp921 921 8 SCH ASCII PkHl

Cp922 922 8 SCH ASCII (9HK"l

Cp930 930 IBM EBCDIC |\lH%+?+J

Cp933 933 IBM EBCDIC Zql

Cp935 935 IBM EBCDIC fql (JNz)

Cp937 937 IBM EBCDIC fql (KNz)

Cp939 939 IBM EBCDIC |\lH%m<^z
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Cp942 942 8 SCH ASCII |\l

Cp943 943 |\l*<WsD-Q.g PC G<

?

Cp943C 943 |\l*<WsD-Q.g PC G<

?

Cp948 948 8 SCH ASCII IBM fql (KN

z)

Cp949 949 8 SCH ASCII Zql KSC5601

Cp950 950 8 SCH ASCII fql (KNz)

BIG-5

Cp964 964 EUC fql (KNz)

Cp970 970 EUC Zql

Cp1006 1006 ISO 8 SCH &kI%<l

Cp1025 1025 IBM EBCDIC -jk8zHQ@l

Cp1026 1026 IBM EBCDIC Hk3

Cp1046 1046 8 SCH ASCII "iS"l

Cp1097 1097 IBM EBCDIC Zk7"l

Cp1098 1098 8 SCH ASCII Zk7"l

Cp1112 1112 IBM EBCDIC PkHl

Cp1122 1122 IBM EBCDIC (9HK"

Cp1123 1123 IBM EBCDIC &/i$J

Cp1124 1124 ISO 8 SCH &/i$Jl

Cp1250 1250 MS-Win Latin-2

Cp1251 1251 MS-Win -jk8zHQ@l

Cp1252 1252 MS-Win Latin-1

Cp1253 1253 MS-Win .j7cl

Cp1254 1254 MS-Win Hk3l

Cp1255 1255 MS-Win XVi$l

Cp1256 1256 MS-Win "iS"l

Cp1257 1257 MS-Win PkHl

Cp1258 1251 MS-Win m7"l

Cp1381 1381 8 SCH ASCII fql (JNz) GB

Cp1383 1383 EUC fql (JNz)

Cp33722 33722 EUC |\l

EUC_CN 1383 EUC fql (JNz)

EUC_JP 33722 EUC |\l

EUC_KR 970 EUC Zql

EUC_TW 964 EUC fql (KNz)

GB2312 1381 8 SCH ASCII fql (JNz) GB

GBK 1386 8 SCH ASCII 9 fql (7JNz)

ISO2022CN_CNS J7 7 SCH ASCII fql (KNz)
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ISO2022CN_GB J7 7 SCH ASCII fql (JNz)

ISO2022JP 5054 7 SCH ASCII |\l

ISO2022KR 25546 7 SCH ASCII Zql

ISO8859_1 819 ISO 8859-1 ISO Latin-1

ISO8859_2 912 ISO 8859-2 ISO Latin-2

ISO8859_3 913 ISO 8859-3 ISO Latin-3

ISO8859_4 914 ISO 8859-4 ISO Latin-4

ISO8859_5 915 ISO 8859-5 ISO Latin-5

ISO8859_6 1089 ISO 8859-6 ISO Latin-6 ("iS"l)

ISO8859_7 813 ISO 8859-7 ISO Latin-7 (.j7cl/

iFsl)

ISO8859_8 916 ISO 8859-8 ISO Latin-8 (XVi$l)

ISO8859_9 920 ISO 8859-9 ISO Latin-9 (ECMA-128"

Hk3l)

JIS0201 897 |\)H,J X0201

JIS0208 952 |\)H,J X0208

JIS0212 953 |\)H,J X0212

Johab J7 Zq=.Os0k&3<I= (4)

K018_R -jkl

KSC5601 949 8 SCH ASCII Zql

MS874 874 MS-Win ?$

SJIS 932 8 SCH ASCII |\l

TIS620 874 ?$)H,J 620

UTF8 1208 UTF-8 (IBM CCSID 1208"iSeries 5

<P<eGO^@HQG-^;s)

Unicode 13488 UNICODE"UCS-2

UnicodeBig 13488 Unicode H18

UnicodeBigUnmarked Unicode (P$H&*<@<&^</

J7)

UnicodeLittle Unicode (jHk&(sG#"s&P

$H&*<@<)

UnicodeLittleUnmarked UnicodeLittle (P$H&*<@<&^

</J7)

GU)kHMKD$FO"Xfile.encoding NGU)kHMYr2H7F/@5$#

file.encoding ��'/���: !N=O"Java™ >[^7sN/0~K" file.encoding , iSeries 3<

I=8z;CH1L3<I (CCSID) K~8FINMK_j5lk+r(7?bNG9#
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iSeries CCSID file.encoding NGU)kH b@

37 ISO8859_1 Fq"+J@"Ke<8<isI"*

<9Hij"GOQl#]kH,k"

Vi8kGO]kH,kl#*is@

GO*is@l#

256 ISO8859_1 Fq&L #1

273 ISO8859_1 I$Dl/I$D"I$Dl/*<9H

j"

277 ISO8859_1 Gs^</l/Gs^</"Nk&'

<l/Nk&'<"Nk&'<l/Nk

&'<"NY

278 ISO8859_1 U#sisIl/U#sisI

280 ISO8859_1 $?j"l/$?j"

284 ISO8859_1 +?mK"l/9Z$s"9Z$sl/

9Z$s

285 ISO8859_1 Ql/Qq"Ql/"$kisI

290 Cp943C |\l EBCDIC .g (CCSID 5026)

N SBCS t

297 ISO8859_1 Uis9l/Uis9

420 Cp1046 "iS"l/(8WH

423 ISO8859_7 .j7c

424 ISO8859_8 XVi$l/$9i(k

500 ISO8859_1 I$Dl/9$9"Uis9l/Yk.

<"Uis9l/+J@"Uis9l/

9$9

833 Cp970 Zql EBCDIC .g (CCSID 933)

N SBCS t

836 Cp1383 fql (JNz) EBCDIC .g

(CCSID 935) N SBCS t

838 TIS620 ?$l

870 ISO8859_2 A'3l/A'3&Bq"/m"A"

l//m"A""Os,j<l/Os,

j<"]<isIl/]<isI

871 ISO8859_1 "$9isIl/"$9isI

875 ISO8859_7 .j7cl/.j7c

880 ISO8859_5 Vk,j" (ISO 8859_5)

905 ISO8859_9 Hk3H%

918 Cp868 &kI%<l

930 Cp943C |\l EBCDIC .g (CCSID 5026

H`w)

933 Cp970 Zql/Zq

935 Cp1383 fql (JNz)

937 Cp950 fql (KNz)

939 Cp943C |\l EBCDIC .g (CCSID 5035

H`w)
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iSeries CCSID file.encoding NGU)kH b@

1025 ISO8859_5 Ymk7"l/Yik<7"Vk,j

"l/Vk,j""^1IK"l/^1

IK""m7"l/m7"

1026 ISO8859_9 Hk3l/Hk3

1027 Cp943C |\l EBCDIC .g (CCSID 5035)

N SBCS t

1097 Cp1098 Zk7"l

1112 Cp921 jH"K"l/jH"K""iHS"

l/iHS""PkHl

1388 GBK fql (JNz) EBCDIC .g (GBK

r^`)

5026 Cp943C |\l EBCDIC .g CCSID (H%+

?+J)

5035 Cp943C |\l EBCDIC .g CCSID (H%m

<^z)

8612 Cp1046 "iS"l (p\AN_) (^?O

ASCII 420 *hS 8859_6)

9030 Cp874 ?$l ([9HH% SBCS)

13124 GBK fql (JNz) EBCDIC .g (GBK

r^`) N SBCS t

28709 Cp948 fql (KNz) EBCDIC .g

(CCSID 937) N SBCS t

!!�
�����

Java™ /i9&U!$kO" Sun ,5]<Hrd_^?OQ97?ltNU#<Ac< (Sun NqAr2

H) rxQ7F$J$Bj"eL_9G9 (JDK 1.1.x -> 1.2.x -> 1.3.x -> 1.4.x )#/i9&U!$

kO"Wm0i`,J0N JDK lYkGxQG-k Java U#<Ac<@1rhQ7F$kBj"<L_

9Gb"j^9 ( 1.4.x -> 1.3.x -> 1.2.x -> 1.1.x )# iSeries 5<P<O3lK`r7?BuG"k?

a"3N3HO iSeries 5<P<KbvFO^j^9#jj<9VNDQ-KD$FO" The Source for

Java Technology java.sun.com r2H7F/@5$#

Create Java Program (CRTJVAPGM) 3^sIrHQ7F iSeries eN Java Wm0i`rG,=9kH"/

i9&U!$kK JVAPGM ,I-5l^9#3liN JVAPGM Nbt=$O"V4R4 GQ95l^7

?#D^j"V4R4 hj0Kn.5l? JVAPGM O"V4R4 J_Njj<9GO5zG9#Fn.,,W

G9#?NhVbhiJ1lP"79F`O"J0H18G,=lYkG JVAPGM r+0*Kn.7^

9#?@7"JAR ^?O ZIP U!$kNlgKOCK" CRTJVAPGM rj`nGBT9kh&*+a7

^9#3lKhj"G.NWm0i`&5$:G"GING,=,Tol^9#

G,=lYk 40 GG1NQU)<^s9r@k?aK"OS/400 Njj<9^?O JDK NP<8gsN

Q9N?SK" CRTJVAPGM rBT9k3Hr*+a7^9# CRTJVAPGM eG JDKVER !=rHQ

9klgKO"3lKhj Sun JDK Na=CI, JVAPGM X$si$s=5lkNG"CK=&@(^

9#3NBTKhj"QU)<^s9,g-/~e9kD=-,"j^9#?@7"J_Njj<9N
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JDK KQ9,C(ilF"3liN$si$s=,5zKJkH"Wm0i`NB]NBT.YO"c$

G,=lYkhjbY/JkD=-,"j^9#3lO",ZK!=5;k?aK"ClJ1<9&3<I

,,WKJk?aG9#

\YKD$FO"XJava BT~NQU)<^s9Yr2H7F/@5$#

IBM Developer Kit for Java �
��%0�
�-�


IBM Developer Kit for Java™ rHQ9k3HKhj" Java Wm0i`O"!Nh&J 3 DN}!GG<

?Y<9&U!$kK"/;99k3H,G-^9#

v JDBC Ii$P<# IBM Developer Kit for Java N JDBC Ii$P<rHCF Java Wm0i`,G<

?Y<9&U!$kK"/;99k}!rb@7^9#

v SQLJ 5]<H# IBM Developer Kit for Java rHQ7F" Java "Wj1<7gsKH_~^lF$k

SQL 9F<HasHrHQ9k}!rb@7^9#

v Java SQL k<As# Java 9H"<I&Wm7<8c<*hS Java f<6<jAXtrHQ7F"

Java Wm0i`K"/;99k}!rb@7^9#

IBM Developer Kit for Java � JDBC ��	������� iSeries �
�%0�
�-�
	


IBM Developer Kit for Java™ N JDBCIi$P< (VM$F#VWIi$P<H7FbNilk) O"

iSeries G<?Y<9&U!$kXNWm0i^AC/J"/;9rs!7^9# Java Database

Connectivity (JDBC) API rHQ9lP"Java @lGn.5l?"Wj1<7gsO"H_~^l?=$=

Hq@l (SQL) rHCF JDBC G<?Y<9N!=K"/;97?j" SQL 9F<HasHrBT7?

j"kLr!w7?j"Q9rG<?Y<9Ka7?jG-^9# ^?"JDBC API rHQ7F",6

7?[!o.gD-bN#tNG<?&=<9HPCG-^9#

JDBC API NY<9G"k SQL99 3^sI@l$s?<U'<9 (CLI) O"ODBC Np\HJkbNG

9# JDBC O"Java Wm0i`@l+i"SQL 8`GjA5lF$kj]*hS50XN"+3JH$

d9$^CTs0rs!7^9#

JDBC Ii$P<rHQ9klg"J<r2H7F/@5$#

JDBC ~g

iSeries 5<P<GN JDBC Wm0i`Nn.*hSBTKX9kAe<Hj"krhQG-^9#

Connection
"Wj1<7gs&Wm0i`O"lYK#tN\3r}D3H,G-^9# Connection *V8'

/HrHQ9k3HKhj" JDBC bNG<?&=<9XN\3r=93H,G-^9# SQL 9F

<HasHrh}9k?aKn.5l? Statement *V8'/HO" Connection *V8'/Hrp

7FG<?Y<9K\37^9#

DatabaseMetaData
DatabaseMetaData $s?<U'<9O"s!5lF$kG<?&=<9HNPC}!rhj9k?

a""Wj1<7gs&5<P<HD<kKhCFHQ5l^9#"Wj1<7gsO"

DatabaseMetaData a=CIrHQ7FbCjNG<?&=<9Npsr~j9k3H,G-^9#
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c0

Java @lGO"Wm0i`N(i<h}!=rs!9k?aK"c0rHQ7^9#c0O"Wm0

i`rBT7F$kH-K"?aNLoUm<,fG5l?H-K/89k$YsHG9#

His6/7gs

His6/7gsOnH@}1LG9#His6/7gsO"G<?]4-H5NJ"Wj1<7g

s&;^sF#/9rs!7""/;9,1~JT7F$kH-KlS-N"kG<?=(rT(k

h&K7^9# JDBC `rNIi$P<O9YF"His6/7gsr5]<H7F$J1lPJj

^;s#

9F<HasHN?$W

Statement $s?<U'<9H=N PreparedStatement *hS CallableStatement 5V/i9O"G<?

Y<9KP7F SQL 3^sIrh}9k?aKHQ5l^9# SQL 9F<HasH,h}5lk

H"ResultSet *V8'/H,8.5l^9#

ResultSet
ResultSet $s?<U'<9O"HqNBTKhCF8.5l?kLXN"/;9rs!7^9#

ResultSet NkLO"CjNtNs*hSCjNtNTr^`F<VkH7FM(k3H,G-^9#

GU)kHGO"F<VkTOgVK!w5l^9#!wNP], 1 TG"lP"sNMO"$UN

gxG"/;9G-^9#

JDBC *V8'/H&W<js0

JDBC GHQ5lk*V8'/H (Connection"Statement"*hS ResultSet *V8'/HJI) N?

/On.KqQ,++kNG" JDBC *V8'/H&W<js0rHQ9k3HKhj"QU)<^

s9eNg-Jx@r@k3H,G-^9#*V8'/H&W<krHQ9kH"3lir,WKJ

k?SKn.9kNGOJ/"=liN*V8'/HrFxQG-^9#

PCA97

PCA975]<HrHQ9k3HKhj"G<?Y<9XN?/N97r"f<6<&Wm0i`

HG<?Y<9NVN1lHis6/7gsH7FO93H,G-^9#lYK?/N97rBT7

J1lPJiJ$lg"PCA97rT&3HKhj"QU)<^s9,g}K~e7^9#

H%G<?&?$W

SQL3 G<?&?$WH$&"$/D+N77$G<?&?$W," iSeries G<?Y<9GQU5

lF$^9# SQL3 G<?&?$WGO"soK}-$@p-,s!5lF$^9#3lO"7j"

k=5l? Java *V8'/H"XML (Extensible Markup Language) 8q"*hS;Z"=JNh

|">HwNL?d`<S<&/jCWH$C?^kAaG#"&G<?rJ<9kNK}[*G

9#J<Nh&J SQL3 G<?&?$W,"j^9#

v Cl?$W

v i<8&*V8'/H (P$Jj<&i<8&*V8'/H"8zi<8&*V8'/H"2 P$

H8zi<8&*V8'/HJI)

v G<?&js/

RowSet
RowSet NEMO"B]N$sWjasF<7gshjbUl<`o</N?aK_W5lF$^

9# RowSet $s?<U'<9O"9YFN RowSets K^^lF$k3"!=N;CHrjA7^

9#

,6His6/7gs

Java Transaction API (JTA) O"#(JHis6/7gsr5]<H7^9#^?"Connection *V
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8'/H+iNHis6/7gsN,%b5]<H7^9# JTA H JDBC ,HbK!=9k3HK

hj"Connection *V8'/H+iHis6/7gsr,%7^9#^?"#tNHis6/7gs

,BT7F$ku7G"1lN\3r!=5;k3H,G-^9#UK"1lNHis6/7gsG

#tN\3r!=5;k3HbG-^9#

QU)<^s9eNRsH

3liNQU)<^s9eNRsHrhQ9k3HKhj" JDBC "Wj1<7gs+i"*=i/

GbNQU)<^s9r@il^9#

JDBC N\YKD$FO" Sun Microsystems, Inc N JDBC qAr2H7F/@5$#

iSeries NM$F#V JDBC Ii$P<N\YKD$FO" IBM Developer Kit for Java JDBC Web Page

r2H7F/@5$#

JDBC ��

Developer Kit for Java KU07F$k Java™ Database Connectivity (JDBC) Ii$P<N3Hr" IBM

Developer Kit for Java N JDBC Ii$P<HFS^9#3NIi$P<O"lLKM$F#V JDBC I

i$P<HbFPl^9#

IN JDBC ,,WK+J&+r*r9klg"J<NsFrM87F/@5$#

v G<?Y<9,V+lF$k5<P<G>\BT9kWm0i`O"QU)<^s9eN}3G"M$

F#V JDBC Ii$P<rHQ9Y-G9#3lKO"[HsIN5<VlCH*hS JavaServer

Pages (JSP) =je<7gs"*hS iSeries 5<P<Gm<+kKBT9kh&Kn.5lF$k"W

j1<7gs,^^l^9#

v jb<H iSeries 5<P<K\37J1lPJiJ$Wm0i`O" Toolbox JDBC Ii$P<rHQ

7^9#3N Toolbox O JDBC NxGJ$sWjasF<7gsG"j" Toolbox for Java NltH

7Fs!5lF$^9# Pure Java G"k?a"Toolbox JDBC Ii$P<O/i$"sHQK;CH

"CW9kN,FWG"j"5<P<N;CH"CW,[HsI,W"j^;s#

v iSeries 5<P<eGBT5lkWm0i`"*hSjb<HNs iSeries G<?Y<9K\37J1l

PJiJ$Wm0i`O"M$F#V JDBC Ii$P<rHQ7"=Njb<H&5<P<XN,6j

l<7gJk&G<?Y<9NO (DRDA) \3r;CH"CW7^9#

JDBC N~gqAH7F"J<r2H7F/@5$#

JDBC Ii$P<N?$W

3NHTC/GO"JDBC Ii$P<N?$WrjA7^9#Ii$P<N?$WO"G<?Y<9

K\39k?aKHQ5lkF/Nm8<r,`9k?aKjA5l^9#

Wo

3NHTC/GO"J<K"/;99k?aK,WJWoKD$Fb@7F$^9#

v 3" JDBC

v JDBC 2.0 *W7gJk&QC1<8

v Java Transaction API (JTA)
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JDBC Ae<Hj"k

3lO"JDBC Wm0i`Nn."*hSM$F#V JDBC Ii$P<rHQ7? iSeries 5<P<

eGNBTKX9k"EWJGiN9FCWG9#

JDBC ��	���%	�: 3NHTC/GO" Java™ Database Connectivity (JDBC) Ii$P<N

?$WrjA7^9#Ii$P<N?$WO"G<?Y<9K\39k?aKHQ5lkF/Nm8<r,

`9k?aKHQ5l^9# JDBC Ii$P<NYs@<O"=JN0n}!r-R9k?aK3liN

?$WrHQ7^9#ltN"Wj1<7gsKO"ltN JDBC Ii$P<N?$WN},">N?$

Whjb~$F$^9#

��� 1: ?$W 1 NIi$P<O"VVjC8WIi$P<G9#3liNIi$P<O"G<?Y<

9HL.9k?aK Open Database Connectivity (ODBC) JINLNF/Nm8<rHQ7^9#3lOx

@HJj^9#?/Njl<7gJk&G<?Y<9I}79F` (RDBMS) WiCHU)<`QN

ODBC Ii$P<,8_9k+iG9# JDBC Ii$P<+i ODBC !=rFSP9?aK"Java

Native Interface (JNI) ,HQ5l^9#

?$W 1 NIi$P<G JDBC rHQ9kKO"=N0KVjC8&Ii$P<,$s9H<k*hS=

.5lF$k,W,"j^9#3lO"B0"Wj1<7gsKHCFEgJg@HJj@^9#"WlC

HOM$F#V&3<Irm<IG-J$NG"?$W 1 NIi$P<r"WlCHGHQ9k3HOG

-^;s#

��� 2: ?$W 2 NIi$P<O"G<?Y<9&79F`HL.9k?aKM$F#V API rHQ

7^9#G<?Y<9`nrBT9k API XtrFSP9?aK"Java M$F#V&a=CI,HQ5l

^9#?$W 2 NIi$P<O"lLK?$W 1 NIi$P<hjbb.G9#

?$W 2 NIi$P<,!=9k?aKO"M$F#V&P$Jj<&3<I,$s9H<k*hS=.

5lF$k,W,"j^9#?$W 2 NIi$P<b JNI rHQ7^9#"WlCHOM$F#V&3<

Irm<IG-J$NG"?$W 2 NIi$P<r"WlCHGHQ9k3HOG-^;s#?$W 2 N

JDBC Ii$P<GO"?i+NG<?Y<9I}79F` (DBMS) MCHo<-s0&=UH&'",

$s9H<k5lF$J1lPJiJ$lg,"j^9#

Developer Kit for Java N JDBC Ii$P<O"?$W 2 N JDBC Ii$P<G9#

��� 3: 3liNIi$P<O"5<P<HL.9k?aKMCHo</&WmH3kH_Ik&'"

rHQ7^9#!$G5<P<O"WmH3kr DBMS G-N DBMS XtFSP7KQ97^9#

?$W 3 N JDBC Ii$P<O"/i$"sHeKM$F#V&P$Jj<&3<Ir,WH7J$N

G"Gb@pJ JDBC =je<7gsG9#?$W 3 NIi$P<O"/i$"sH&GN$s9H<k

r,WH7^;s#

��� 4: ?$W 4 NIi$P<O"DBMS Ys@<&MCHo</&WmH3krBu9k?aK

Java rHQ7^9#Lo"WmH3kOa<+<H+EMJNG"lLK DBMS NYs@<O?$W 4

N JDBC Ii$P<N#lNs!5G9#

?$W 4 NIi$P<O"9YF Java Ii$P<G9#D^j"/i$"sH&G$s9H<kd=.

,TolJ$H$&U#G9#?@7"?$W 4 NIi$P<O"pCWmH3k,;-ejF#<dM

CHo</\3-JINdjr&^/h}G-J$lg"ltN"Wj1<7gsKO~$F$^;s#
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D<k\C/9 JDBC Ii$P<O" API , Pure Java MCHo</&WmH3k&Ii$P<G"k

3Hr(9"?$W 4 N JDBC Ii$P<G9#

JDBC ���: JDBC "Wj1<7gsrn.*hS+/9k0K"J<NbNr$s9H<k7J

1lPJiJ$lg,"j^9#

v 3" JDBC

v JDBC 2.0 *W7gJk&QC1<8

v Java Transaction API

�	 JDBC: m<+k&G<?Y<9XN3" Java™ Database Connectivity (JDBC) "/;9KD$F

O"CKWoO"j^;s#9YFN5]<H,H_~^l"Wj$s9H<k5l"=.5lF$^9#

m:

v J0O"JDK 1.2 JeN7s\jC/&js/rIC9k,W,"j^7?#3NWoO"V4R5 PTF

SF65439 *hS V5R1 PTF SI00959 KhCFhj|+l^7?#

v J0O"79F`K\39k?aK"jl<7gJk&G<?Y<9&G#l/Hj<bK/J/Hb

1 DN(sHj< (LoO"m<+k&G<?Y<9K\39k?aN *LOCAL) ,8_9kh&K7

F*/,W,"j^7?#3NWobhj|+l^7?#m<+k&G<?Y<9QN(sHj<,8

_7J$lgO"m<+k&G<?Y<9,"/;95lk~K"(sHj<,79F`N>0rHQ

7Fn.5l^9#jl<7gJk&G<?Y<9&G#l/Hj<N(sHj<O"M$F#V

JDBC Ii$P<rHQ7F"\37?$jb<H&79F`QK=.9k,W,"j^9#

JDBC 2.0 
����������: JDBC 2.0 *W7gJk&QC1<8N/i9rHQ9k,W,"

klgO" jdbc2_0-stdext.jar U!$kr/i9Q9KH_~`,W,"j^9#3N Java ARchive (JAR)

U!$kKO" JDBC 2.0 *W7gJk&QC1<8rHQ9kh&K"Wj1<7gsrn.9k?a

K,WJ"9YFN8`$s?<U'<9,~CF$^9# JAR U!$krH%/i9Q9KIC9kK

O" UserData H%G#l/Hj<+i JAR U!$k,V+lF$kljXN7s\jC/&js/rn

.7^9#3lrT&,W,"kNOlY@1G9#"Wj1<7gsOBT~KoK JDBC 2.0 *W7

gJk&QC1<8 JAR U!$krHQG-^9#*W7gJk&QC1<8rH%/i9Q9KIC9

kKO"J<N3^sIrHQ7F/@5$#

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

m: 3NWoO"JDK 1.2 *hS 1.3 KN_,Q5l^9# JDK 1.4 O"JDBC 3.0 r5]<H9kh&

KJC?GiNjj<9G"j" JDBC N9YF (D^j"3" JDBC H*W7gJk&QC1<8) ,

p\ JDK is?$` JAR U!$kK\05lF$^9#3NU!$kO"oKWm0i`KhCF!P

5l^9#

Java Transaction API: "Wj1<7gsG Java Transaction API (JTA) rHQ9k,W,"klgO"

jta-spec1_0_1.jar U!$kr/i9Q9KH_~`,W,"j^9#3N JAR U!$kKO"JTA rHQ

9kh&K"Wj1<7gsrn.9k?aK,WJ"9YFN8`$s?<U'<9,~CF$^9#

JAR U!$krH%/i9Q9KIC9kKO" UserData H%G#l/Hj<+i JAR U!$k,V+

lF$kljXN7s\jC/&js/rn.7^9#3lOlYBjN`nJNG"$C?s0;9l

P""Wj1<7gsOBT~KoK JTA JAR U!$krHQG-^9# JTA rH%/i9Q9KIC

9kKO"J<N3^sIrHQ7F/@5$#

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jta-spec1_0_1.jar’)
NEWLNK(’/QIBM/UserData/Java400/ext/jta-spec1_0_1.jar’)
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JDBC ���: M$F#V JDBC Ii$P<O"9YFNX"7? JDBC EMK`r7F$^9#

JDBC Ii$P<N`rlYkO"OS/400 Njj<9HO5X8G9,"HQ9k JDK Njj<9KM

87F$^9#Fo JDK NM$F#V JDBC Ii$P<N`rlYkO"J<Nj9HNH*jG9#

JDK Njj<9 JDBC Ii$P<N`rlYk

JDK 1.1 3N JDK O JDBC 1.0 K`r7F$^9#

JDK 1.2 3N JDK O JDBC 2.0 K`r7F$F"JDBC 2.1 *W

7gJk&QC1<8r5]<H7F$^9#

JDK 1.3 3N JDK O JDBC 2.0 K`r7F$F" JDBC 2.1 *

W7gJk&QC1<8r5]<H7F$^9 (JDK 1.3

KD$FO"JDBC X"NQ9O"j^;s)#

JDK 1.4 3N JDK O JDBC 3.0 K`r7F$^9," JDBC *

W7gJk&QC1<8O8_7J/Jj^7? (3NQ

C1<8N5]<HO3" JDK NltHJCF$^

9)#

JDBC 12��!-�: J<O" Java™ Database Connectivity (JDBC) Wm0i`rn.7"M$F

#V JDBC Ii$P<,H_~^l? iSeries 5<P<eG"=NWm0i`rBT9k}!KD$FN

Ae<Hj"kG9#3NAe<Hj"kO"Wm0i`G JDBC rBT9k?aK,WJp\*J9F

CWr(9h&K_W5lF$^9#

5sWk&Wm0i`O"F<Vkrn.7FG<?r^~7^9#Wm0i`O"=NG<?rG<?Y

<9+ihjP7FhLK=(9k?aNHqrh}7^9#

������������: 5sWk&Wm0i`rBT9kKO"J<N9FCWrBT7F/@5

$#

1. Wm0i`ro</9F<7gsK3T<9k#

a. 5sWk&Wm0i`r3T<7F"o</9F<7gseNU!$kK3T<9k#

b. s!5lF$k&L/i9H18>0rHQ7".java H%RrU1FU!$kr]I9k#3Nl

g"m<+k&o</9F<7gseG"U!$kK BasicJDBC.java H$&>0rU1k,W,"

j^9#

2. U!$kro</9F<7gs+i iSeries 5<P<K>w9k#3^sI&WmsWH+i"J<N

3^sIr~O7^9#

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

3liN3^sI,!=9kKO"U!$krq-~`G#l/Hj<,8_7F$J1lPJj^;

s#3NcGO"/home/cujo ,q-~_hNljG9,"$UNljrHQG-^9#

m: e-N FTP 3^sIO"5<P<,INh&K;CH"CW5lF$k+KhCF[Jklg,

"j^9,"`wN3^sIHJj^9#U!$kr}gU!$k&79F`bK>w9kBj"IN

h&J}!GU!$kr iSeries 5<P<K>w7Fb=$^;s# VisualAge for Java JIND<k

,"lP"3Nh}r04K+0=G-^9#
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3. Java 3^sINBT~KU!$k,!P5lkh&K"/i9Q9OU!$krV/G#l/Hj<K

_j9kh&K9k# CL 3^sIT+i WRKENVVAR rHQ7F"f<6<&WmU!$kK_

j5lF$kD-Qtr4Yk3H,G-^9#

v CLASSPATH H$&>0ND-Qtr+D1?i"=3Kj9H5lF$kl"NG#l/Hj<N

fK .java U!$krV/h&K9k+"lj,Xj5lF$J$lgOIC9k#

v CLASSPATH D-Qt,J$lgO"IC9k,W,"k#3lrT&KO"J<N3^sIrHQ

7^9#

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

m: Java 3<Ir CL 3^sI+i3sQ$k9kKO" tools.jar U!$krH_~`,W,"j^

9#3N JAR U!$kKO"javac 3^sI,~CF$^9#

4. Java U!$kr/i9&U!$kK3sQ$k9k#

CL 3^sIT+i"J<N3^sIr~O7^9#

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

J<Nh&K7F"Java U!$kr QSH +i3sQ$k9k3HbG-^9#

cd /home/cujo
javac BasicJDBC.java

QSH O"+0*K tools.jar U!$k,!P5lkh&K7^9#=NkL"3NU!$kr/i9Q

9KIC9k,WOJ/Jj^9#=TG#l/Hj<b/i9Q9bK"j^9#G#l/Hj<N

Q9 (cd) 3^sIr/T9k3HKhCFb"BasicJDBC.java U!$kr!PG-^9#

m: U!$kro</9F<7gseG3sQ$k7" FTP rHQ7FP$Jj<&b<IG/i

9&U!$kr iSeries 5<P<Kw.9kHbG-^9#3lO"INWiCHU)<`eGbBT

G-kH$& Java N!=NlcG9# CL 3^sIT^?O QSH +iJ<N3^sIrHQ7F"

Wm0i`rBT9k#

java BasicJDBC

POOJ<Nh&KJj^9#

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

����: Java *hS JDBC N\YKD$FO"J<Nj=<9r4YF/@5$#

v M$F#V JDBC Ii$P<N0t Web 5$H

v D<k\C/9 JDBC Ii$P<N0t Web 5$H

v Sun N JDBC Z<8

v iSeries *hS iSeries f<6<N?aN Java/JDBC U)<i`
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v IBM JDBC N E a<k&"Il9

�: JDBC: J<K"BasicJDBC Wm0i`NHQ!Ncr(7^9#

c: BasicJDBC

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// 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
// 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
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// 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
// 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
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// 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.
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.
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**/
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();

}
}

/**
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();

}
}

}

h 1 O IBM Developer Kit for Java 65



��� JNDI ���: DataSource O JNDI (Java™ Naming and Directory Interface) H(/7F0n7

^9# JDBC ,G<?Y<9Nj]XG"kNH18h&K"JNDI OG#l/Hj<&5<S9N Java

j]XG9# JNDI O LDAP (Lightweight Directory Access Protocol) H&KHQ5lk3H,soK?$

G9," CORBA Object Services (COS)"Java Remote Method Invocation (RMI) l89Hj<"^?OU

!$k&79F`rpWH7FHQ5lk3Hb"j^9#3liN?MJQSO"&L JNDI WarC

jNG#l/Hj<&5<S9NWaK>99k"FoNG#l/Hj<&5<S9&WmP$@<KhC

FB=5l^9#

3N DataSource N5sWkO" JNDI U!$k&79F`&5<S9&WmP$@<rHQ9kh&K_

W5lF$^9#s!5l?crBT9klgO"JNDI 5<S9&WmP$@<,,ZJljKJ1lP

Jj^;s#

U!$k&79F`&5<S9&WmP$@<rHQ9kD-r;CH"CW9kKO"J<NjgK>C

F/@5$#

1. Sun Microsystems N JNDI 5$H +i"U!$k&79F` JNDI 5]<Hr@&sm<I9

k#

2. VContinueW r/jC/7F"JNDI 1.2.1 r@&sm<I9k#i$;s9@s,=(5l^9#

3. VAcceptWr/jC/7F+iVFS ContextWr/jC/7"JNDI 3sF-9H&5]<Hr@&s

m<I9k*W7gsr=(9k#

4. fscontext.zip r@&sm<I7"o</9F<7gsG3NU!$krr`9k#

5. FTP rHCF"fscontext.jar *hS providerutil.jar r79F`K>w7" /QIBM/UserData/Java400/ext

K[V9k#33OH%!=G#l/Hj<G"33K[V5l? JAR U!$kO"Wj1<7gs

NBT~K+0*K!w5l^9 (/i9Q9KIC9k,WO"j^;s)#

JNDI N5<S9&WmP$@<,5]<H5l?i""Wj1<7gsN3sF-9Hpsr;CH"C

W9k,W,"j^9#3lO"SystemDefault.properties U!$kbK,WJpsrq-~`3HKhCF

T(^9#GU)kH&WmQF#<rXjG-kljO79F`eK$/D+"j^9,"G1N}!

O"f<6<N[<`&G#l/Hj< (/home/) K SystemDefault.properties H$&>0NF-9H&U!

$krn.9k3HG9#

U!$krn.9kKO"J<NTrHQ9k+"{8NU!$kKJ<NTrIC7^9#

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

3liNTO"JNDI WarU!$k&79F`&5<S9&WmP$@<,h}7" /DataSource/jdbc ,

JNDI rHQ9k?9/Nk<HG"k3HrXj7F$^9#3NljOQ99k3HbG-^9,"f

<6<,Xj7?G#l/Hj<O,:8_7F$J1lPJj^;s#f<6<,Xj7?ljK"cG

HQ9k DataSource ,P$sI*hS8+5l^9#

Connection
Connection *V8'/HO" Java™ Database Connectivity (JDBC) bNG<?&=<9XN\3r=7

F$^9# SQL 9F<HasHrh}9k?aKn.5l? Statement *V8'/HO" Connection *

V8'/Hrp7FG<?Y<9K\37^9#"Wj1<7gs&Wm0i`O"lYK#tN\3r}

D3H,G-^9#3liN Connection *V8'/HO"9YF18G<?Y<9K\39k3Hb"L

9NG<?Y<9K\39k3HbG-^9#

JDBC bG\3rh@9kKO"2 DN}!,"j^9#
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v DriverManager /i9rL7Fh@9k#

v DataSources rHQ7Fh@9k#

"Wj1<7gsN\"-H]iFW-rbak3H,G-k?a"\3rh@9k?aKO DataSource

rHQ9k[&,XxG9#3lO^?""Wj1<7gs,\3*hS9F<HasH&W<js0"*

hS,6His6/7gsrFWKHQ9k3H,G-kh&K7^9#

\3Nh@KD$F\7/O"J<N;/7gsr2H7F/@5$#

DriverManager
DriverManager O""Wj1<7gs,HQG-kh&"HQD=J JDBC Ii$P<N;CHrI

}9kE*/i9G9#

\3WmQF#<

J<N=O"JDBC Ii$P<N\3WmQF#<H=NM"*hS=Nb@r(7F$^9#

DataSource r UDBDataSource H&KHQ9k

DataSource O"CjNWmQF#<r}Dh&;CH"CW7" JNDI (Java Naming and Directory

Interface) rHCF$/D+NG#l/Hj<&5<S9KP$sI9k3HKhj"

UDBDataSource /i9H&K8+9k3H,G-^9#

DataSource WmQF#<

J<N=O"-zJ DataSource N\3WmQF#<H=NM"*hS=Nb@r(7F$^9#

=N>N DataSource $sWjasF<7gs

M$F#V JDBC Ii$P<H&K"DataSource $s?<U'<9N=N>N$sWjasF<7

gs,s!5lF$^9#3liO"UDBDataSource *hSX"7?!=,NQ5lk^GNDJ.

H7Fs!5lF$^9#

lY\3,h@5lkH"!Nh&J JDBC ?9/r0;9k?aKHQ9k3H,G-^9#

v 5^6^J?$WN Statement *V8'/Hrn.7"G<?Y<9r`n9k#

v G<?Y<9KP9kHis6/7gsr)f9k#

v G<?Y<9KX9ka?G<?rh@9k#

DriverManager: DriverManager O"Java™ Developer Kit (JDK) KhCFs!5lkE*/i9G

9#3lO""Wj1<7gsGHQD=J#tN JDBC Ii$P<N;CHrHQG-kh&KI}9

kbNG9#"Wj1<7gsO",W,"lP"#tN JDBC Ii$P<r1~KxQ9k3H,G-

^9#"Wj1<7gsO JDBC Ii$P<rXj9k?aK"URL rHQ7^9#CjN JDBC Ii

$P<N URL r DriverManager KO93HKhj""Wj1<7gsO DriverManager KP7F"IN

o`N JDBC \3r"Wj1<7gsKa9Y-+rLN7^9#

3l,0;9k^GO" DriverManager ,\3rs!9k3HNG-k"xQD=J JDBC Ii$P<r

'N7F$J1lPJj^;s# Class.forName a=CIXNFSP7rT&3HKhCF"a=CINf

KO5l?9Hjs0>KpE$FBTfN Java >[^7s (JVM) K/i9,m<I5l^9#M$F

#V JDBC Ii$P<rm<I9k?aK class.forName a=CIrHQ9kcrJ<K(7^9#

c: M$F#V JDBC Ii$P<rm<I9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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// Load the native JDBC driver into the DriverManager to make it
// available for getConnection requests.

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

JDBC Ii$P<O"Ii$P<N$sWjasF<7gs&/i9,m<I5lkH"+0*K+,+H

KD$F DriverManager KLN9kh&K_W5lF$^9#0RN3<INT,lYh}5lkH"=

NM$F#V JDBC Ii$P<O DriverManager H&K0nG-kh&KJj^9#J<N3<IO"M

$F#V JDBC URL rHCF"Connection *V8'/HrWa7F$^9#

c: Connection *V8'/HrWa9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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

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

Gb1cJ JDBC URL NA0O"3msGhZil? 3 DNMNj9HG9#j9HNGiNMOWm

H3kr(7F*j"JDBC URL GOoK jdbc KJj^9# 2 V\NMO5VWmH3kG"M$F#

V JDBC Ii$P<rXj9k?aK db2 rHQ7F$^9# 3 V\NMO"Xj7?79F`XN\

3rN)9k?aN79F`>G9#m<+k&G<?Y<9K\39k?aK"2 DNClM,"j^

9#=lO"*LOCAL H localhostG9 (IAibg8z.8zrhL7^;s)#CjN79F`>O!N

h&KbXjG-^9#

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

3lO"rchasmop 79F`XN\3rn.7^9#79F`,jb<H&79F`XN\3rnT9kl

g (?H(P",6jl<7gJk&G<?Y<9NO) O"jl<7gJk&G<?Y<9&G#l/H

j<K"k79F`>rHQ9k,W,"j^9#

m: Xj5lJ$lg"5$s$sKHQ5lF$kf<6< ID HQ9o<I,"G<?Y<9XN\3

NN)KbHQ5l^9#

������: DriverManager.getConnection a=CIO DriverManager eG Connection *V8'/Hrh

@9k#lNa=CIG"0RN1lN9Hjs0 URL rhj^9# DriverManager.getConnection a=

CINLNP<8gsGO"f<6< ID HQ9o<Irhj^9#3NP<8gsNcO!NH*jG

9#

c: f<6< ID HQ9o<Irhk DriverManager.getConnection a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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

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

3N3<IO"/,3N"Wj1<7gsrBT7F$k+K++ojJ/"f<6< cujo"Q9o<I

newtiger H7Fm<+k&G<?Y<9K\39k3Hr[j7F$^9# DriverManager.getConnection

a=CINLNP<8gsGO"5iK+9?^$:rT&?a"java.util.Properties *V8'/Hrhj

^9#J<K"3Ncr(7^9#

c: java.util.Properties *V8'/Hrhk DriverManager.getConnection a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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// 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);

3N3<IO"0RNP<8gsH!=*KO1yG9,"f<6< ID HQ9o<IrQia<?<H

7FO7F$^9#

M$F#V JDBC Ii$P<N\3WmQF#<N04Jj9HO" \3WmQF#<r2H7F/@5

$#

URL ������: WmQF#<rXj9kLN}!O"=liNWmQF#<r URL *V8'/HN

j9HKJ<9k3HG9#j9HbN=l>lNWmQF#<O;_3msGhZil"j9HO��


���� = ��
����H$&A0KJCF$k,W,"j^9#3lO1Jk7g<H+CHG"

j"h}5lk}!KOc$O"j^;s#!NcNh&K-R5l^9#

c: URL WmQF#<rXj9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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

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

3N3<Ib"0RNcH!=*KO1yG9#

WmQF#<M, properties *V8'/HH URL *V8'/HN>}GXj5l?lgO"URL P<8

gsNXj, properties *V8'/Hhjb%h5l^9#J<K"3Ncr(7^9#

c: URL WmQF#<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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);

3NcGO"Properties *V8'/HGXj5l?f<6< ID HQ9o<IGOJ/" URL 9Hjs0

GXj5l?f<6< ID HQ9o<I,HQ5l^9#kLH7F"0RNcH!=*K04K1yK

Jj^9#

\YKD$FO"<-Ncr2H7F/@5$#

v M$F#V JDBC H Toolbox JDBC r1~KHQ9k

v Access WmQF#<

v 5zJf<6< ID HQ9o<I

�: �	)�� JDBC � Toolbox JDBC ������	
: J<K"Wm0i`fGM$F#V

JDBC \3H Toolbox JDBC \3rHQ9k}!r(7^9#
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c: M$F#V JDBC H Toolbox JDBC r1~KHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// 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
// 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);
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}

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.");

conn1.close();
conn2.close();

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

}
}

}

�: Access ���)��: J<K"Access WmQF#<NHQ!Ncr(7^9#

c: Access WmQF#<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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 {
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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();

}

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.
}

}
}

�: ���,�3� ID ��
���: J<O"SQL ?>b<IGN Connection WmQF#<NHQ

!NcG9#

c: 5zJf<6< ID HQ9o<I

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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//////////////////////////////////////////////////////////////////////////////////
//
// 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");

} 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());
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}

}
}

�����)��: J<N=O"JDBC Ii$P<N\3WmQF#<H=NM"*hS=Nb@r(7

F$^9#

WmQF#< M U#

″access″ ″all″"″read call″"″read only″ 3NMrHQ9kH"CjN\3GB

TG-k`nN?$Wr)BG-^

9#GU)kHMO ″all″ G"j"3

lOp\*K"=N\3, JDBC API

XN04"/;9r}D3HrU#7

^9# ″read call″ MO"HqNBT

H9H"<I&Wm7<8c<NFS

P7@1r=N\3KvD7^9#

SQL 9F<HasHrp7FG<?

Y<9r977h&H7Fb"=Nh

}Od_7^9# ″read only″ MrH

Q9lP"\3rHq@1K)BG-

^9#9H"<I&Wm7<8c<F

SP7H979F<HasHOd_7

^9#

″batch style″ ″2.0″"″2.1″ JDBC 2.1 EMGO"PCAh}GN

97Gc0,/87?lgNh}H7

F" 2 V\Na=CI,jA5lF

$^9#Ii$P<O"IAi+NE

MK`rG-^9#GU)kHGO"

JDBC 2.0 EMGjA5l?}!Gh

}5l^9#
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WmQF#< M U#

″block size″ ″0″"″8″"″16″"″32″"″64″"″128″"

″256″"″512″

3lO"kL;CHH7FlYKhj

P5lkTtG9#g}~KBil?

LoNkL;CHNh}GO"3N5

$:NVmC/,h@5l^9#=N

e"f<6<N"Wj1<7gs,F

Trh}7F$kV"G<?Y<9,

"/;95lk3HO"j^;s#V

mC/N*ojK#7?H-Kia

F"G<?Y<9OLNG<?&Vm

C/rWa7^9#

3NMO"″blocking enabled″ WmQ

F#<, true K_j5lF$kH-

KN_HQ5l^9#

″block size″ WmQF#<r ″0″ K_

j9kH" ″blocking enabled″ WmQ

F#<r ″false″ K_j7?lgH1

8zL,@il^9#

GU)kHGO"″32″ NVmC/&

5$:GVmC/=,Tol^9#3

lO"=~@K*1ksoKHG*J

hjG"j"GU)kHO-hQ95

lkD=-,"j^9#

=_"9/m<kD=JkL;CHG

VmC/=OTol^;s#

″blocking enabled″ ″true″"″false″ 3NMO"\3GkL;CHTr!w

9kH-KVmC/=rT&+I&+

r=L7^9#VmC/=Khj"k

L;CHNh}NQU)<^s9Og

-/~15lkD=-,"j^9#

3NWmQF#<O"GU)kHGO

true K_j5lF$^9#
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WmQF#< M U#

″cursor hold″ ″true″"″false″ 3NMO"His6/7gs,3_C

H5l?ebkL;CHr*<WsK

7?^^K9k+I&+r_j7^

9#3NMr true K9kH"3_C

H,FSP5l?eGb""Wj1<

7gsO*<Ws7F$kkL;CH

K"/;99k3H,G-^9#3N

Mr false K9kH"=N\3NfG

*<Ws7F$k+<=kO3_CH

~K9YF/m<:5l^9#

3NWmQF#<O"GU)kHGO

true K_j5lF$^9#

3NMWmQF#<O"=N\3Gn

.5l?9YFNkL;CHNGU)

kHHJj^9# JDBC 3.0 GO"

+<=kN]}!=,5]<H5l^

7?#3NGU)kHO""Wj1<

7gsKhCFLN]}!=,Xj5

lkH"V-9(il^9#

″data truncation″ ″true″"″false″ 3NMO"8zG<?,ZjNFil

?lgKYp*hSc0r8.9k+

(true)"[CFZjNFk+ (false) r

_j7^9#GU)kHO true G"

8zU#<kING<?ZjNFOL

N5l^9#

″date format″ ″julian″"″mdy″"″dmy″"″ymd″"

″usa″"″iso″"″eur″"″jis″

3NWmQF#<rHCF"|UNU

)<^CH}!rQ99k3H,G-

^9#

″date separator″ ″/″"″-″"″.″"″,″"″b″ 3NWmQF#<rHCF"|UhZ

j8zrQ99k3H,G-^9#3

NWmQF#<O"(79F`,'K

>CF) ltN dateFormat MHNH

_go;GN_-zG9#

″decimal separator″ ″.″"″,″ 3NWmQF#<rHCF".t@r

Q9G-^9#
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WmQF#< M U#

″do escape processing″ ″true″"″false″ 3NWmQF#<O"\3G9F<H

asH,(91<Wh}rBT9k+

I&+r(9Ui0r_j7^9#(

91<Wh}NHQO" SQL 9F<

HasHr9YFNWiCHU)<`

GFQ*hS`wNbNHJkh&K

3<I=9k 1 DN}!G9#G<

?Y<9O(91<W8arI_hk

H"f<6<N79F`G-NP<8

gsKV-9(^9#

3lO"79F`K>,JnHr/)

9k@r|1P"%l?!=G9#{

K-zJ iSeries SQL =8,^^lF

$k SQL 9F<HasH@1rHQ

9k3H,,+CF$kJi"QU)

<^s9N~eN?aK"3NMr

″false″ K_j9k3Hr+a7^

9#

JDBC EMK`r9k?a"3NWm

QF#<NGU)kHMO true KJ

CF$^9 ((91<Wh}OGU)

kHG"/F#VKJCF$^9)#

3NMO"JDBC Ng@rd&?aK

IC5lF$^9# Statement /i9

GO"(91<Wh}O off K_j

9k3H7+G-^;s#1cJ9F

<HasHrh}9klgO"3lG

b&^/$-^9#9F<HasHr

n.7"(91<Wh}r off K7

F+i"9F<HasHNh}r+O

9k3H,G-^9#?@7"`wQ

_9F<HasHdFSP7D=9F

<HasHNlg"3N}0GO&^

/$-^;s#`wQ_9F<Has

HdFSP7D=9F<HasHN=

.~KXj7? SQL 9F<HasH

O"e+iQ95lk3HO"j^;

s#=N?a"9F<HasHr`w

7"=Ne+i(91<Wh}rQ9

7Fb"zLO"j^;s#3N\3

WmQF#<r_j9k3HO">,

J*<P<XCIrsr9k?aN 1

DNjJHJj^9#
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WmQF#< M U#

″errors″ ″basic″"″full″ 3NWmQF#<O"479F`N 2

!lYk&(i<&F-9Hr

SQLException *V8'/H&aC;

<8Ka9+I&+rXj7^9#G

U)kHO basic KJCF*j"8`

aC;<8&F-9HN_ra7^

9#

″libraries″ 9Z<9GhZil?i$Vij<N

j9H# (i$Vij<Nj9HO"

3ms^?O3s^GhZk3HbG

-^9#)

3NWmQF#<rH&H"i$Vi

j<Nj9Hr5<P<&8gVNi

$Vij<&j9H"^?OXj5l

?GU)kH&i$Vij<K_j9

k3H,G-^9#

3NWmQF#<,INh&K0n9

k+O"″naming″ WmQF#<Kh

CFFA5l^9#GU)kHGO"

″naming″ O ″sql″ K_j5lF*

j"JDBC O ODBC H1MN0nr

7^9#i$Vij<&j9HO"I

Nh&K\3h},Tolk+KOF

A7^;s#3lO"9YFNs$~

F<VkNGU)kH&i$Vij<

KJj^9#GU)kHGO"\37

F$kf<6<&WmU!$kH18

>0r}Di$Vij<G9#

libraries WmQF#<,Xj5lk

H"j9HGGiKXj5lF$ki

$Vij<,GU)kH&i$Vij

<HJj^9#GU)kH&i$Vi

j<,\3 URL

(″jdbc:db2:*local/mylibrary″ b) GXj

5lF$klgO"3NWmQF#<

N_jhjb%h5l^9#

″naming″ , ″system″ K_j5lF$

klgO"3NWmQF#<GXj7

?=l>lNi$Vij<,f<6<

Ni$Vij<&j9HKIC5l"

s$~F<Vk2Hrrh9k?aK

!w5l^9#
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WmQF#< M U#

″lob threshold″ 500000 $~N$UNM 3NWmQF#<O"Ii$P<KP

7F" lob s,7-$Mhjb.5

+C?lg"lob sNm1<?<Ne

ojKkL;CH-1hKB]NMr

J<9k3HrXj7^9#3NWm

QF#<O"sN5$:KP7FNb

NG"=l+HN lob G<?&5$

:KP9kbNGO"j^;s#?H

(P"F lob sN5$:,Gg 1

MB H7FjA5lF$Fb"FsN

M, 500 KB J<G"lP"z-3

-m1<?<,HQ5l^9#

3N5$:)BO"oKG<?&Vm

C/, 16 MB NGgdj6j5$:

hjbg-/Jkm1,J/"VmC

/rU'CAG-kh&KXj5lk

3HKmU7F/@5$#g-JkL

;CHGOJ1K3N)Br6(F7

^$"=NkL"U'CA,:T7^

9#G<?&VmC/Hj_KnQ9

k?a"VmC/&5$:&WmQF

#<H3NWmQF#<N_jO5E

KTCF/@5$#

GU)kHGO 0 K_j5l"lob

G<?KOoKm1<?<,HQ5l

^9#

″naming″ ″sql″"″system″ 3NWmQF#<rHQ9kH">h

N iSeries ?>=8+"8`N sql ?

>=8N$:l+rHQG-^9#

″system″ ?>GO" ″/″ 8zrHQ

7F3l/7gsMHF<VkMrh

Zk,W,"j" ″sql″ ?>GO"

″.″ 8zrHQ7F=liNMrhZ

k,W,"j^9#

3NMKO"GU)kHNi$Vij

<KhCF5^6^J_j,"j^

9#\7/O"Xlibraries WmQF#

<Yr2H7F/@5$#

GU)kHGO ″sql″ ?>,HQ5l

^9#
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WmQF#< M U#

″password″ $UNM 3NWmQF#<GO"\3QNQ9

o<IrXj9k3H,G-^9#3

NWmQF#<O"″user″ WmQF#

<,Xj5lF$J$H"57/0n

7^;s#3liNWmQF#<rH

&H"iSeries 8gVrBT7F$k

f<6<GOJ$f<6<H7F"G

<?Y<9K\39k3H,G-kh

&KJj^9#

″user″ *hS ″password″ WmQF#

<rXj9kH"70KAc<

getConnection(String url, String userId,

String password) N\3a=CIrH

Q7?lgH1MNzL,@il^

9#

″prefetch″ ″true″"″false″ 3NWmQF#<O"Ii$P<,h

}N>eKkL;CHNGiNG<?

rU'CA9kN+"G<?,Wa5

lF+iU'CA9kN+rXj7^

9#GU)kHO true G"G<?O

WjU'CA5l^9#

M$F#V JDBC Ii$P<rHQ

7?"Wj1<7gsNlg"^lK

3N3H,djKJk3H,"j^

9#3NWmQF#<O\h" Java

9H"<I&Wm7<8c<*hSf

<6<jAXtGNbtHQN?aK

8_7F$^9#=liK*$FO"

Wa5lk^GOG<?Y<9&(s

8s,f<6<N?aKkL;CH+

iG<?rU'CA7J$3H,EW

HJj^9#

″reuse objects″ ″true″"″false″ 3NWmQF#<O"lY/m<:5

l?""ko`N*V8'/HrIi

$P<,FxQ9k+I&+rXj7

^9#3lOQU)<^s9r~e5

;^9#GU)kHGO true G9#
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WmQF#< M U#

″server trace″ 0tH7F=-5lk9Hjs0 3NWmQF#<G"JDBC 5<P

<&8gVrHl<99k3H,D=

KJj^9#5<P<&Hl<9,H

QD=Jlg"/i$"sH,5<P

<K\37?H-KHl<9,+O5

l"\3,ZG5l?H-KHl<9

,*;7^9#

Hl<9&G<?O"5<P<eN9

W<k&U!$kbK}85l^9#

#tlYkN5<P<&Hl<9O"

jtrC;9k3HH" set a=CI

G=NgWrO93HNH_go;K

hCF*sKJj^9#

m: 3NWmQF#<O"lLKO5

]<HWwKhCFHQ5lkbN

G"3NMKX9k3lJeNb@O

"j^;s#

″time format″ ″hms″"″usa″"″iso″"″eur″"″jis″ 3NWmQF#<rHCF"~oNU

)<^CH}!rQ99k3H,G-

^9#

″time separator″ ″:″"″.″"″,″"″b″ 3NWmQF#<rHCF"~ohZ

j8zrQ99k3H,G-^9#3

NWmQF#<O"(79F`,'K

>CF) ltN timeFormat MHNH

_go;GN_-zG9#

″trace″ ″true″"″false″ 3NWmQF#<KhCF"\3NH

l<9r*sK9k3H,G-^9#

3lO"1cJGPC0Yg!=H7

FHQ9k3H,G-^9#3N!=

O"-hH%5lk=jG9#GPC

0KD$F\7/O"XD2. The

JDBC driver threw an exception. What

do I do?Yr2H7F/@5$#

GU)kHMO ″false″ G"Hl<9

rHQ7^;s#

″transaction isolation″ ″none″"″read committed″"″read

uncommitted″"″repeatable read″"

″serializable″

3NWmQF#<rHCF"\3NH

is6/7gs,%lYkr_j9k

3H,G-^9#3NWmQF#<G

CjNlYkr_j9k3HO"

Connection $s?<U'<9N

setTransactionIsolation a=CIGlY

krXj9kNH183HG9#

JDBC NGU)kHO+03_CH&

b<IJNG"3NWmQF#<NG

U)kHMO ″none″ G9#
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WmQF#< M U#

″translate binary″ ″true″"″false″ 3NWmQF#<rHQ9lP"

JDBC Ii$P<G binary G<?M

d varbinary G<?Mr/)*K char

G<?Md varchar G<?MH1MK

7&3H,G-^9#

3NWmQF#<NGU)kHO

″false″ G"P$Jj<&G<?O8

zG<?H1MKO7ol^;s#

″use block insert″ ″true″"″false″ 3NWmQF#<O"G<?Y<9K

G<?NVmC/r^~9k?aK"

M$F#V JDBC Ii$P<,Vm

C/^~b<IKJk3HrD=K7

^9#3lOPCA97NG,=P<

8gsG9#3NG,=b<IO""

k79F`)sXNc?"^?G<?

^~Nc2*hSG<?NKu,/8

9k2lNJ$"Wj1<7gsbG

N_HQG-^9#

3NWmQF#<r*sK7?"Wj

1<7gsO"PCA97rT*&H

9kH-KOm<+k&79F`KN

_\39kY-G9#VmC/97O

DRDA eGOI}G-J$?a"

DRDA rHCFjb<H\3rN)

9k3HOG-^;s#

^?""Wj1<7gsGO SQL ^

~9F<HasHG

PreparedStatements ,HolF*j"

9YFN^~MQia<?<,

VALUES 8aKhCFXj5lF$

k,W,"j^9#Mj9HGjtr

H&3HOvD5lF$^;s#3l

O"79F`NVmC/^~(s8s

NWoG9#

GU)kHO false G9#
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WmQF#< M U#

″user″ $UNM 3NWmQF#<GO"\3QNf<

6< ID rXj9k3H,G-^9#

3NWmQF#<O"″password″ Wm

QF#<bXj5lF$J$H!=7

^;s#3liNWmQF#<rH&

H"iSeries 8gVrBT7F$kf

<6<GOJ$f<6<H7F"G<

?Y<9K\39k3H,G-kh&

KJj^9#

″user″ *hS ″password″ WmQF#

<rXj9kH"70KAc<

getConnection(String url, String userId,

String password) N\3a=CIrH

Q7?lgH1MNzL,@il^

9#

�: UDBDataSource ����� JNDI ��	��	
: !K"UDBDataSource rn.7"=lr

JNDI GP$sI9k}!Ncr(7^9#

c: UDBDataSource rn.7F JNDI GP$sI9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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);

}
}

�: UDBDataSourceBind ����� DataSource ���)�����	
: !K"UDBDataSource

rn.7"DataSource NWmQF#<H7Ff<6< ID HQ9o<Ir_j9k}!Ncr(7^9#
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c: UDBDataSourceBind rn.7F DataSource WmQF#<r_j9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();

// 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);

}
}

�: UDBDataSource ��	��	
������)4
����	
: !NcGO"UDBDataSource

rP$sI9kK"?CF"=N0Ki|3sF-9Hrh@7^9#=Ne"=N3sF-9HeG

lookup a=CIrHQ7F""Wj1<7gs,HQ9k DataSource ?$WN*V8'/Hra7^9#

c: UDBDataSource rP$sI9k0Ki|3sF-9Hrh@9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();
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// 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();

}
}

�: UDBDataSource ������,�3� ID ��
������: J<O"UDBDataSource rn

.7"BT~K getConnection a=CIrHQ7Ff<6< ID HQ9o<Irh@9k}!NcG9#

c: UDBDataSource Nn."*hSf<6< ID HQ9o<INh@

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/// 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");
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// 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 � UDBDataSource �����	
: DataSource $s?<U'<9O"Java™ Database

Connectivity (JDBC) Ii$P<rHQ9k]K@p-,~e9kh&K_W5l^7?# DataSources N

HQ!O"J<N 2 DNJ,K,1k3H,G-^9#

v [V

[V (GWm$asH) HO" JDBC "Wj1<7gsrB]KBT9k0KT&;CH"CWNJ,

N3HG9#aLO"[VKOCjNWmQF#<rXj7F DataSource r;CH"CW7F+i"

Java Naming and Directory Interface (JNDI) rHQ7FG#l/Hj<&5<S9KP$sI9k3H,

X87^9#GblL*J Lightweight Directory Access Protocol (LDAP) OG#l/Hj<&5<S9

G9,">Kb Common Object Request Broker Architecture (CORBA) *V8'/H&5<S9" Java

jb<H&a=CIFSP7 (RMI)"^?OpCHJkU!$k&79F`JI?t"j^9#

v HQ

DataSource NBT~HQH[Vr,%9k3HKhj"?tN"Wj1<7gsG DataSource N;CH

"CWrFHQG-^9#[VNltNILrQ99kH"DataSource rHQ9k9YFN"Wj1<

7gsK"+0*KQ9bF,?G5l^9#

DataSources Nx@KO""Wj1<7gs+/Wm;9K>\FAr?(:K""Wj1<7gsKeo

CF JDBC Ii$P<rT/G-k3H,"j^9#\7/O"X\3W<js0Y"X9F<Has

H&js0Y"*hSX,6His6/7gsYr2H7F/@5$#

UDBDataSourceBind: UDBDataSource rn.7F JNDI HNP$sIrh@9kcH7F"

UDBDataSourceBind Wm0i`,"j^9#3NWm0i`Khj"Wa5lF$kp\?9/,9YF

BT5l^9#D^j"UDBDataSource *V8'/H,$s9?s9=5l"3N*V8'/HKX9k

WmQF#<,_j5l"JNDI 3sF-9H,hjP5l"3N*V8'/H, JNDI 3sF-9HfN

>0HP$sI5l^9#

[V~N3<IO"Ys@<4HKG-G9#3N"Wj1<7gsO"h}7?$CjN DataSource N

Bur$s]<H7J1lPJj^;s#$s]<H&j9HfG"QC1<8$~ UDBDataSource /i

9,$s]<H5l^9#3N"Wj1<7gsNGbNilF$J$@H7F" JNDI HN(/,"j

^9 (Context *V8'/HrhjP7FP$sIFSP79kJI)#ICpsKD$FO"Sun

Microsystems, Inc N JNDI r2H7F/@5$#

3NWm0i`rBT7F5oK0;9kH" JNDI G#l/Hj<&5<S9fK SimpleDS H$&7

7$`\,~lil^9#3N`\O"JNDI 3sF-9HKhCFXj5lF$kljK~lil^9#

h 1 O IBM Developer Kit for Java 87

http://java.sun.com/products/jndi


3lG"DataSource N$sWjasF<7gs,[V5l?3HKJj^9#"Wj1<7gs&Wm0

i`O"3N DataSource rHQ7F"G<?Y<9\3H JDBC X"nHrhjP7^9#

UDBDataSourceUse: 0RN[V7?"Wj1<7gsrHQ9k JDBC "Wj1<7gsNcH7F"

UDBDataSourceUse Wm0i`,"j^9#

0RNcG"JDBC "Wj1<7gsO" UDBDataSource rP$sI9k0NuVNi|3sF-9Hr

~j7^9#=Ne"=N3sF-9HeG lookup a=CIrHQ7F""Wj1<7gs,HQ9k

DataSource ?$WN*V8'/Hra7^9#

m: is?$`&"Wj1<7gsO" DataSource $s?<U'<9Na=CI@1rnHP]H9kN

G"$sWjasF<7gs&/i9r'19k,WO"j^;s#3Nh&K7F""Wj1<7gsO

\"D=KJj^9#

UDBDataSourceUse ,#(J"Wj1<7gsG".RGg,OJ`nrT&H>j7^7g&#.RKO

t=N1MNg,O"Wj1<7gs,"j^9#MCHo</fN79F`N 1 DN>0rQ99k,

W,"kH7^9#[VD<krBT7F"1 DN UDBDataSource WmQF#<KQ9rC(lP"9Y

FN"Wj1<7gsN3<IKQ9rC(J/Fb"=liN"Wj1<7gsK3N77$>0r'1

5;k3H,G-^9# DataSources Nx@N 1 DK"79F`&;CH"CWpsr}gG-k3H,

"j^9#LNg-Jx@O"\3W<js0"9F<HasH&W<js0"*hS,6His6/7g

s&5]<HJIN""Wj1<7gsK'15lJ$!=rIi$P<,BuG-k3HG9#

UDBDataSourceBind H UDBDataSourceUse KD$FJ)K,O7?NG" DataSource *V8'/H,B

TbFr'19k}!rNj?$HWolk3HG7g&#IAiNWm0i`Kb"79F`"f<6<

ID"^?OQ9o<IrXj9k3<IO"j^;s# UDBDataSource /i9N9YFNWmQF#<K

GU)kHM,"j^9#GU)kHGO"BTfN"Wj1<7gsNf<6<&WmU!$kHQ9o

<IrHQ7F"m<+k iSeries 5<P<K\37^9#=NeojKf<6<&WmU!$k cujo r

HQ7FNBK\37?$lgO"!N 2 DN}!GT&3H,G-^9#

v f<6< ID HQ9o<Ir DataSource WmQF#<H7F_j9k#3Nj!NHQ!KD$FO"

Xc: UDBDataSourceBind Nn.H DataSource WmQF#<N_jYr2H7F/@5$#

v DataSource getConnection a=CIrHQ7F"BT~Kf<6< ID HQ9o<Irh@9k#3Nj

!NHQ!KD$FO"Xc: UDBDataSource Nn."*hSf<6< ID HQ9o<INh@Yr2

H7F/@5$#

UDBDataSource NWmQF#<r?tXjG-kNH1MK" DriverManager rHQ7Fn.9k\3N

WmQF#<bXjG-^9#M$F#V JDBC Ii$P<N"5]<H5lF$kWmQF#<Nj9

HKD$FO"XDataSource WmQF#<Yr2H7F/@5$#

3liNj9HO`w7F$^9,"#eNjj<9Gb1M+I&+O]Z7^;s# DataSource $s

?<U'<9N3<G#s0rOak3Hr*+a7^9#

m: M$F#V JDBC Ii$P<KO=N>N DataSource $sWjasF<7gs, 2 D"j^9,"

3liN$sWjasF<7gsr>\HQ9k3HO*+a7^;s#

v DB2DataSource

v DB2StdDataSource

DataSource ���)��: J<N=O"G<?&=<9&WmQF#<H=NM"*hS=Nb@

r(7F$^9#
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Set a=CI (G<?&?$W) M b@

setAccess

(String)

″all″"″read call″"″read only″ 3NWmQF#<rHQ9kH"Cj

N\3GBTG-k`nN?$Wr)

BG-^9#GU)kHO ″all″ G"

3lOp\*K"=N\3, Java™

Database Connectivity (JDBC) API X

N04"/;9r}D3HrU#7^

9#

″read call″ MO"=N\3GHqNB

TH9H"<I&Wm7<8c<NF

SP7@1rvD7^9# SQL 9F

<HasHrp7FG<?Y<9r9

77h&H9kH"SQLException ,

/87^9#

″read only″ MO"=N\3GOHq

NBTN_K)B7^9#9H"<

I&Wm7<8c<NFSP7d97

9F<HasHrBT7h&H9k

H" SQLException ,/87^9#

setBatchStyle

(String)

″2.0″"″2.1″ JDBC 2.1 EMGO"PCAh}GN

97Gc0,/87?lgNh}H7

F" 2 V\Na=CI,jA5lF

$^9#Ii$P<O"IAi+NE

MK`rG-^9#GU)kHGO"

JDBC 2.0 EMGjA5l?}!Gh

}5l^9#

setUseBlocking

(boolean)

″true″"″false″ 3NWmQF#<O"\3GkL;C

HTr!w9kH-KVmC/=rT

&+I&+r=L7^9#VmC/=

Khj"kL;CHNh}NQU)<

^s9Og-/~15lkD=-,"

j^9#

3NWmQF#<O"GU)kHGO

true K_j5lF$^9#
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Set a=CI (G<?&?$W) M b@

setBlockSize

(int)

″0″"″8″"″16″"″32″"″64″"″128″"

″256″"″512″

3NWmQF#<O"kL;CHH7

FlYKhjP5lkTtG9#g}

~KBil?LoNkL;CHNh}

G"HqKgW9k?/NT,G<?

Y<9bK"C?lgO"3N5$:

NVmC/,h@5l^9# JDBC

Ii$P<Nbt-1hK"kVmC

/N*ojK#7?H-KN_"LN

G<?NVmC/KP9kWa,G<

?Y<9Kwil^9#

3NMO"useBlocking WmQF#<

, true KJCF$kH-KN_HQ

5l^9#\YKD$FO"

XsetUseBlockingYr2H7F/@5

$#

VmC/&5$:&WmQF#<r

″0″ K_j9kH"

SetUseBlocking(false) H18zL,@

il^9#

GU)kHGO"″32″ NVmC/&

5$:GVmC/=,Tol^9#3

lO"=~@K*1ksoKHG*J

hjG"j"GU)kHO-hNjj

<9GQ95lkD=-,"j^9#

=_"9/m<kD=JkL;CHG

VmC/=OTol^;s#

VmC/=O"f<6<N"Wj1<

7gsN+<=kN6YKFA7^

9#6YNb$+<=kO">N

SQL 9F<HasHKhkQ9r'

17^9#7+7"G<?&-cC7

eN?a"=NQ9OG<?Y<9+

iG<?rU'CA9k,W,"kl

gKN_"!P5l^9#
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Set a=CI (G<?&?$W) M b@

setCursorHold

(boolean)

″true″"″false″ 3NWmQF#<O"His6/7g

s,3_CH5l?ebkL;CHr

*<WsK7?^^K9k+I&+r

_j7^9#3NMr true K9k

H"3_CH,FSP5l?eGb"

"Wj1<7gsO*<Ws7F$k

kL;CHK"/;99k3H,G-

^9#3NMr false K9kH"=N

\3NfG*<Ws7F$k+<=k

O3_CH~K9YF/m<:5l^

9#

3NWmQF#<O"GU)kHGO

true K_j5lF$^9#

3NWmQF#<O"=N\3Gn.

5l?9YFNkL;CHNGU)k

HHJj^9# JDBC 3.0 GO"+

<=k&5]<H,IC5l^7?

(\7/O"ResultSet C-;/7gs

r2H7F/@5$)#3NGU)k

HO""Wj1<7gsKhCFLN

+<=k&5]<HrXj5lkH"

V-9(il^9#

setDataTruncation

(boolean)

″true″"″false″ 3NWmQF#<O"!N3HrXj

7^9#

v 8zG<?,ZjNFil?lg

K"Yp*hSc0r8.9k

(true)

v 8zG<?r[CFZjNFk

(false)

\YKD$FO"DataTruncation r2

H7F/@5$#

setDatabaseName

(String)

$UN>0 3NWmQF#<GO"DataSource

,\37h&H9kG<?Y<9rX

j7^9#GU)kHO *LOCAL G

9#G<?Y<9>O"Wj1<7g

s,0n7F$k79F`eNjl<

7gJk&G<?Y<9&G#l/H

j<K8_7F$k+"m<+k&7

9F`rXj9kClM *LOCAL +

localhost GJ1lPJj^;s#

setDataSourceName

(String)

$UN>0 3NWmQF#<O"\3W<js0

r5]<H9k?aK"

ConnectionPoolDataSource JNDI >r

O93HrvD7^9#

setDateFormat

(String)

″julian″"″mdy″"″dmy″"″ymd″"″usa″"

″iso″"″eur″"″jis″

3NWmQF#<O"|UNU)<^

CH}!rQ99k3H,G-^9#

h 1 O IBM Developer Kit for Java 91



Set a=CI (G<?&?$W) M b@

setDateSeparator

(String)

″/″"″-″"″.″"″,″"″b″ 3NWmQF#<rHCF"|UhZ

j8zrQ99k3H,G-^9#3

NWmQF#<O"(79F`,'K

>CF) ltN dateFormat MHNH

_go;GN_-zG9#

setDecimalSeparator

(String)

″.″"″,″ 3NWmQF#<rHCF".t@r

Q99k3H,G-^9#

setDescription

(String)

$UN>0 3NWmQF#<GO"DataSource

*V8'/HN-Rr_j7^9#

setDoEscapeProcessing

(boolean)

″true″"″false″ 3NWmQF#<O"SQL 9F<H

asHN(91<Wh},TolF$

k+I&+rXj7^9#

3NWmQF#<NGU)kHMO

true G9#

setFullErrors

(boolean)

″true″"″false″ 3NWmQF#<O"479F`N 2

!lYk&(i<&F-9Hr

SQLException *V8'/H&aC;

<8Ka9+I&+rXj7^9#G

U)kHO false G9#

setLibraries

(String)

9Z<9GhZil?i$Vij<N

j9H

3NWmQF#<rH&H"i$Vi

j<Nj9Hr5<P<&8gVNi

$Vij<&j9HKJ<9k3H,

G-^9#3NWmQF#<O

setSystemNaming(true) ,HQ5lF$

kH-KN_HQ7^9#

setLobThreshold

(int)

500000 $~N$UNM 3NWmQF#<O"Ii$P<KP

7F" LOB s,7-$M5$:hj

b.5+C?lgK" Locator Object

(LOB) m1<?<NeojKB]N

MrJ<9k3HrXj7^9#

setLoginTimeout

(int)

$UNM 3NWmQF#<O"=_O5k5l

^9,"#eHQ5lk=jG9#

setNetworkProtocol

(int)

$UNM 3NWmQF#<O"=_O5k5l

^9,"#eHQ5lk=jG9#

setPassword

(String)

$UN9Hjs0 3NWmQF#<GO"\3QNQ9

o<IrXj9k3H,G-^9#f

<6< ID ,_j5lF$J$lg"

3NWmQF#<O5k5l^9#

setPortNumber

(int)

$UNM 3NWmQF#<O"=_O5k5l

^9,"#eHQ5lk=jG9#

setPrefetch

(boolean)

″true″"″false″ 3NWmQF#<O"Ii$P<,h

}N>eKkL;CHNGiNG<?

rU'CA9kN+"G<?,Wa5

lF+iU'CA9kN+rXj7^

9#GU)kHO true G9#
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Set a=CI (G<?&?$W) M b@

setReuseObjects

(boolean)

″true″"″false″ 3NWmQF#<O"lY/m<:5

l?""ko`N*V8'/HrIi

$P<,FxQ9k+I&+rXj7

^9#3lOQU)<^s9r~e5

;^9#GU)kHO true G9#

setServerName

(String)

$UN>0 3NWmQF#<O"=_O5k5l

^9,"#eHQ5lk=jG9#

setServerTraceCategories

(int)

0tH7F=-5lk9Hjs0 3NWmQF#<G"JDBC 5<P

<&8gVrHl<99k3H,D=

KJj^9#5<P<&Hl<9,H

QD=Jlg"/i$"sH,5<P

<K\37?H-KHl<9,+O5

l"\3,ZG5l?H-KHl<9

,*;7^9#

Hl<9&G<?O"5<P<eN9

W<k&U!$kbK}85l^9#

#tlYkN5<P<&Hl<9O"

jtrC;9k3HH" set a=CI

G=NgWrO93HNH_go;K

hCF*sKJj^9#

m: 3NWmQF#<O"lLKO5

]<H4vTKhCFHQ5lkbN

G"3NMKX9k3lJeNb@O

"j^;s#

setSystemNaming

(boolean)

″true″"″false″ 3NWmQF#<O"3l/7gs*

hSF<Vk,Tj*IKhCFhZ

ilk+ (SQL ?>)"9iC7eK

hCFhZilk+ (79F`?>)

rXj7^9#3NMKhCF"GU

)kH&i$Vij<rHQ9k+

(SQL ?>)"=lHbi$Vij<&

j9HrHQ9k+ (79F`?>)

KD$Fb=G5l^9#GU)kH

O"SQL ?>G9#

setTimeFormat

(String)

″hms″"″usa″"″iso″"″eur″"″jis″ 3NWmQF#<rHCF"~oNU

)<^CH}!rQ99k3H,G-

^9#

setTimeSeparator

(String)

″:″"″.″"″,″"″b″ 3NWmQF#<rHCF"~ohZ

j8zrQ99k3H,G-^9#3

NWmQF#<O"(79F`,'K

>CF) ltN timeFormat MHNH

_go;GN_-zG9#

setTrace

(boolean)

″true″"″false″ 3NWmQF#<O"1cHl<9r

HQD=K7^9#GU)kHMO

false G9#
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Set a=CI (G<?&?$W) M b@

setTransactionIsolationLevel

(String)

″none″"″read committed″"″read

uncommitted″"″repeatable read″"

″serializable″

3NWmQF#<GO"His6/7

gs,%lYkrXj9k3H,G-

^9# JDBC NGU)kHO+03

_CH&b<IJNG"3NWmQF

#<NGU)kHMO ″none″ G9#

setTranslateBinary

(Boolean)

″true″"″false″ 3NWmQF#<rHQ9lP"

JDBC Ii$P<G binary G<?M

d varbinary G<?Mr/)*K char

G<?Md varchar G<?MH1MK

7&3H,G-^9#

3NWmQF#<NGU)kHMO

false G9#

setUseBlockInsert

(boolean)

″true″"″false″ 3NWmQF#<O"G<?Y<9K

G<?NVmC/r^~9k?aK"

M$F#V JDBC Ii$P<,Vm

C/^~b<IKJk3HrD=K7

^9#3lOPCA97NG,=P<

8gsG9#3NG,=b<IO""

k79F`)sXNc?"^?G<?

^~Nc2*hSG<?NKu,/8

9k2lNJ$"Wj1<7gsbG

N_HQG-^9#

3NWmQF#<r*sK7?"Wj

1<7gsO"PCA97rT*&H

9kH-KOm<+k&79F`KN

_\39kY-G9#VmC/97O

DRDA eGOI}G-J$?a"

DRDA rHCFjb<H\3rN)

9k3HOG-^;s#

^?""Wj1<7gsGO SQL ^

~9F<HasHG

PreparedStatements ,HolF*j"

9YFN^~MQia<?<,

VALUES 8aKhCFXj5lF$

k,W,"j^9#Mj9HGjtr

H&3HOvD5lF$^;s#3l

O"79F`NVmC/^~(s8s

NWoG9#

GU)kHO false G9#

setUser

(String)

$UNM 3NWmQF#<O"\3rh@9k

?aNf<6< ID r_jG-^9#

3NWmQF#<r_j9k]KO"

password WmQF#<b_j9k,

W,"j^9#
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���� DataSource 	��!+�)�*��: M$F#V JDBC Ii$P<KH_~^lk

DataSource $s?<U'<9N$sWjasF<7gsO 2 D"j^9#3liN DataSource $sWj

asF<7gsO"HQ7J$h&K9k,W,"j^9#=lirHQ9k3HOG-^9,"-hTo

lk~IKOP~7F$^;s#?H(P"3liN$sWjasF<7gsKO"xGJ\3*hS9F

<HasHNW<js0OIC5lF$^;s#3liN$sWjasF<7gsO"UDBDataSource $

s?<U'<9H=NX"!=rNQ9k^G837^9#

DB2DataSource: DB2DataSource O"DataSource $s?<U'<9Ni|N$sWjasF<7gsG"

j"04JEMK`r7F$^;s (D^j"EMKh)DbNG9)#3l^G DB2DataSource ,837

F$k}3O"WebSphere® f<6<,"=Tjj<9K^$0l<7gsG-kh&9k?a@1G"

j"=lJ0KHQ9Y-GO"j^;s#

DB2StdDataSource: DB2StdDataSource O"~{5l?P<8gsN DB2DataSource $sWjasF<7

gsG"j" JDBC *W7gs&QC1<8EM,G*KJC?i"EM`rKJj^9#9GK

DB2DataSource P<8gsGn.5l?3<IrfG7J$?aK"77$P<8gs,s!5lF$^

9#

3liN DataSource $sWjasF<7gsrxQ9k"Wj1<7gsrn.7?lg"J0NWmQ

F#<,9YF5]<H5lF$k?a" UDBDataSource X^$0l<7gs9k3HOJ1JnHKJ

j^9# UDBDataSource X^$0l<7gs7F"77$ UDBDataSource /i9N!=ruw9k3H

r*+a7^9#

IBM Developer Kit for Java �� DatabaseMetaData 	�%�'5�


DatabaseMetaData $s?<U'<9O" IBM Developer Kit for Java™ N JDBC Ii$P<KhCFBu

5l"pCHJkG<?&=<9KX"7?psrs!7^9#3lO"s!5lF$kG<?&=<9H

NPC}!rhj9k?a"gK"Wj1<7gs&5<P<HD<kKhCFHQ5l^9#"Wj1<

7gsO" DatabaseMetaData a=CIrHQ7FbG<?&=<9Npsr~j9k3H,G-^9,"

3AiO=l[IlL*GO"j^;s#

DatabaseMetaData $s?<U'<9KO 150 r6(ka=CI,H_~^lF*j"3liNa=CIO

s!9kpsN?$WKhCF!Nh&K,`5lF$^9#

v G<?&=<9KX9klLps

v CjNU#<Ac<d!=K*1kG<?&=<9N5]<H

v G<?&=<9N)B

v SQL *V8'/HH=N0-

v G<?&=<9KhkHis6/7gs&5]<H

DatabaseMetaData $s?<U'<9KO"40 r6(kU#<kIb^^lF*j"=liNU#<kI

O"5^6^J DatabaseMetaData a=CINajMH7FHQ5lkjtHJj^9#

DatabaseMetaData $s?<U'<9Na=CINQ9@N\YKD$FO" JDBC 3.0 NQ9@r2H7

F/@5$#

DatabaseMetaData 6��5�����	
: DatabaseMetaData *V8'/HO"Connection a=CI

getMetaData KhCFn.5l^9#*V8'/H,n.5lkH"3lrQ$FpCHJkG<?&=<

9Npsr0*K/+9k3H,G-^9#J<NcGO"DatabaseMetaData *V8'/Hrn.7"3

lrHCFF<Vk>NGg8ztr=L9k}!r(7^9#

c: DatabaseMetaData *V8'/Hrn.9k
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// con is a Connection object
DatabaseMetaData dbmd = con.getMetadata();
int maxLen = dbmd.getMaxTableNameLength();

�������	
: DatabaseMetaData NltNa=CIO"G<?&=<9KX9klLpsH"=N

BuKX9k\Yr0*K/+9k?aKHQ5l^9#3liNEWJa=CIKO"!Nh&JbN,

"j^9#

v getURL

v getUserName

v getDatabaseProductVersion"getDriverMajorVersion"*hS getDriverMinorVersion

v getSchemaTerm"getCatalogTerm"*hS getProcedureTerm

v nullsAreSortedHigh"*hS nullsAreSortedLow

v usesLocalFiles"*hS usesLocalFilePerTable

v getSQLKeywords

'��17���������	
: DatabaseMetaData a=CIN?/O"CjNU#<Ac<dU#<

Ac<&;CH,"Ii$P<dpCHJCF$kG<?&=<9G5]<H5lF$k+I&+r=L9

k?aKHQG-^9#3lKC(F"ltNa=CIOs!5lF$k5]<HNlYkr-R7^9#

D9NU#<Ac<N5]<Hr-R9ka=CIKO"!Nh&JbN,"j^9#

v supportsAlterTableWithDropColumn

v supportsBatchUpdates

v supportsTableCorrelationNames

v supportsPositionedDelete

v supportsFullOuterJoins

v supportsStoredProcedures

v supportsMixedCaseQuotedIdentifiers

U#<Ac<&5]<HNlYkr-R9k?aNa=CIKO"!Nh&JbN,"j^9#

v supportsANSI92EntryLevelSQL

v supportsCoreSQLGrammar

��%�&�
���: LN0k<WNa=CIO"CjNG<?&=<9KhCF]5lF$k)Br

s!7^9#3N+F4j<Na=CIKO!Nh&JbN,"j^9#

v getMaxRowSize

v getMaxStatementLength

v getMaxTablesInSelect

v getMaxConnections

v getMaxCharLiteralLength

v getMaxColumnsInTable

3N0k<WNa=CIO")Br integer H7FV7^9#ajM<mO")B,J$+"T@G"k3

Hr(7^9#

SQL 6��5�������: DatabaseMetaData N$/D+Na=CIO"CjNG<?&=<9K\

"5lk SQL *V8'/HKX9kpsrs!7^9#3liNa=CIO SQL *V8'/HN0-r
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=L9k3H,G-^9#^?"3liNa=CIOFTKCjN*V8'/H,-R5l?"ResultSet

*V8'/Hra7^9#?H(P"getUDTs a=CIOG<?&=<9bGjA5lF$kF UDT K

P~7?Tr}D ResultSet *V8'/Hra7^9#3N+F4j<KO"?H(P!Nh&Ja=CI

,"j^9#

v getSchemas *hS getCatalogs

v getTables

v getPrimaryKeys

v getProcedures *hS getProcedureColumns

v getUDTs

���3�*�������: /tNa=CIN0k<WO"G<?&=<9,5]<H9kHis6/

7gs&;^sF#/9KX9kpsrs!7^9#3N+F4j<KO"?H(P!Nh&Ja=CI,

"j^9#

v supportsMultipleTransactions

v getDefaultTransactionIsolation

DatabaseMetaData $s?<U'<9NHQ!NcKD$FO"Xc: IBM Developer Kit for Java QN

DatabaseMetaData $s?<U'<9Yr2H7F/@5$#

JDBC 3.0 ����: JDBC 3.0 N$/D+Na=CIGO"ajM,Q95lF$^9# JDBC 3.0

GO"J<Na=CI,a9 ResultSet KU#<kI,IC5l^7?#

v getTables

v getColumns

v getUDTs

v getSchemas

m: Java Development Kit (JDK) 1.4 rHQ7F"Wj1<7gsr+/7F$klg"F9HN]Klj

tNs,a5lk3H,"j^9#f<6<,n.9k"Wj1<7gsG"9YFNsK"/;99k3

Hr[j7F$^9#7+7"=N"Wj1<7gs,J0Njj<9N JDK Gb0n9kh&K_W7

?lg"3liNU#<kIK"/;97h&H9kH""Wj1<7gsO SQLException ru1hj^

9#J0N JDK Njj<9GO3liNU#<kI,8_7J$?aG9# SafeGetUDTs GO"JDK

1.4"JDK 1.3"*hSJ0N JDK Njj<9G0n9k"Wj1<7gsN-R}!Nc,(5lF$^

9#

�: IBM Developer Kit for Java �� DatabaseMetaData 	�%�'5�
: !NcO"F<VkN

j9Hra9}!r(7F$^9#

c 1: F<VkNj9Hra9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// Connect to iSeries server.
Connection c = DriverManager.getConnection("jdbc:db2:mySystem");

// Get the database meta data from the connection.
DatabaseMetaData dbMeta = c.getMetaData();

// Get a list of tables matching this criteria.
String catalog = "myCatalog";
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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():

\YKD$FO"XIBM Developer Kit for Java™ QN DatabaseMetaData $s?<U'<9Yr2H7F

/@5$#

�: ��������+%��% ResultSet ���	
: J<O"#tNs,"ka?G<?

ResultSet rHQ9k}!NcG9#

c: #tNsr}C?a?G<? ResultSet rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// 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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}
}

}
}

��

Java™ @lOc0rHQ7F"Wm0i`K(i<h}!=rs!7F$^9#c0O"Wm0i`r

BT7F$kH-K"?aNLoUm<,fG5l?H-K/89k$YsHG9#

Java is?$`&79F`*hS Java QC1<8N?/N/i9O"$/D+Nu7G throw 9F<H

asHrHCFc0r9m<7F$^9#3N18a+K:`rHCF"f<6<N Java Wm0i`Gb

c0r9m<9k3H,G-^9#

c0KD$FN\YO"J<N;/7gsr2H7F/@5$#

SQLException
SQLException /i9H=N5V?$WO"G<?&=<9XN"/;9~K/87?(i<dYpK

X9kpsrs!7^9#

SQLWarning
a=CI,G<?Y<9\3GYpr/85;?lg"a=CIO SQLWarning *V8'/Hr8.

7^9#J<N$s?<U'<9Na=CI, SQLWarning r8.G-^9#

v Connection

v Statement H=N5V?$W"PreparedStatement"*hS CallableStatement

v ResultSet

DataTruncation
DataTruncation O SQLWarning N5V/i9G9# SQLWarning ,9m<5lF$J$H-K

DataTruncation *V8'/H,9m<5lk3H,"j">N SQLWarning *V8'/HNh&KU

C5l^9#

5LNNZjNF

setMaxFieldSize 9F<HasH&a=CIO"$UNsNGgU#<kI&5$:rXjG-^9#

GgU#<kI&5$:Mr6(??aKG<?NZjNF,Tol?lg"Ypdc0Osp5l

^;s#

SQLException: SQLException /i9*hS=N5V?$WO"G<?&=<9,"/;95lF$

kH-K/87?(i<*hSYpKX9kpsrs!7^9#

$s?<U'<9GjA5lF$kg>N JDBC HO[Jj"c05]<HO/i9KhCFs!5lF

$^9# JDBC "Wj1<7gs,BT5lF$kH-K/89kc0N?aNp\/i9O"

SQLException G9# JDBC API N9YFNa=CIO"SQLException ,9m<G-kh&Kk@5lF

$^9# SQLException O java.lang.Exception NH%G"G<?Y<9&3sF-9HbG/87?c2K

X"7?ICpsrs!7^9#qN*KO"SQLException +iN!Nh&Jps,HQD=G9#

v F-9H-R

v SQLState
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v (i<&3<I

v &K/87?>Nc0XN2H

ExceptionExample#3lO"(3NlgO"=,5l?) SQLException N-cCAH"s!5l?9YFN

psr@sW9k,ZJh}rT&Wm0i`G9#

m: JDBC GO"#tNc0rgo;FA'<Ks09ka+K:`,s!5lF$^9#3lKhj"I

i$P<^?OG<?Y<9,"lYNWaG#tN(i<rl]<H9k3H,G-^9#=_NH3

m"M$F#V JDBC Ii$P<,B]K3lrT&BcO"j^;s#3NpsO2HQH7Fs!5

lF*j"Ii$P<,#eb3lrToJ$3Hr@(9kbNGO"j^;s#

0RNh&K"(i<,/89kH SQLException *V8'/H,9m<5l^9#3lO57$0nG9

,"04J4N|GO"j^;s#=BKO"M$F#V JDBC Ii$P<,B]K9m<9k3HO^

lG9#=NSQLException 5V/i9N$s9?s9,9m<5l^9#3lKhj"J<K"kh&

K"B]KIsJc2@C?N+KX9k\7$psr=L9k3H,G-^9#

DB2Exception.java: DB2Exception *V8'/H,>\9m<5lk3HO"j^;s#3Np\/i9

O"9YFN JDBC c0K&LN!=-r]}9k?aKHQ5l^9#3N/i9KO"JDBC ,9m

<9k8`c0HJk 2 DN5V/i9,"j^9#3liN5V/i9HO"DB2DBException.java *

hS DB2JDBCException.java G9# DB2DBException O"G<?Y<9+i>\l]<H5l?c0G

9# DB2JDBCExceptions O"JDBC Ii$P<,"Ii$P<+HKdjr/+7?H-K9m<5l^

9#3N}!Gc0/i9,,XK,d5lF$k3HG" 2 DN?$WNc0rDLKh}9k3H,

G-^9#

DB2DBException.java: 0RNh&K"DB2DBExceptions OG<?Y<9+i>\w.5lkc0G9#3

liO"JDBC Ii$P<, CLI XNFSP7rT$" SQLERROR aj3<I,V5l?H-K/87

^9#3N1<9GO"CLI !=N SQLError O"aC;<8&F-9H"SQLState"*hSYs@<&3

<Irh@9k?aKFSP5l^9# SQLMessage NV9F-9Hbh@5l"a5l^9#

DatabaseException /i9O"G<?Y<9,'17"c0*V8'/Hr=[9k?aK JDBC Ii$P

<Kl]<H9k(i<r/85;^9#

DB2JDBCException.java: DB2JDBCException O JDBC Ii$P<+H+iN(i<uVKhCF8.5

l^9#3Nc0/i9N!=KOp\*Jc$,"j^9# JDBC Ii$P<=NbNOc0NaC;

<8N@l]urh}7"*Zl<F#s0&79F`*hSG<?Y<9,h}9k=N>NdjNc0

KD$FO"G<?Y<9bG8.5l^9#D=JBj"JDBC Ii$P<OG<?Y<9N SQLStates

rgi7^9# JDBC Ii$P<,9m<9kc0NYs@<&3<IO"oK -99999 G9#7P7

P"CLI XKhCF'15l"a5lk DB2DBException N(i<&3<Ib -99999 G9#

JDBCException /i9O"JDBC Ii$P<,+HNc0r'17"=[9k(i<r/85;^9#jj

<9N+/fNBT~KO"e3NPO,8.5l^9#9?C/NGetK DB2JDBCException ,^^

lF$k3HKmU7F/@5$#3lO"oKG<?Y<9XNWa,Tolk0K(i<, JDBC I

i$P<+il]<H5lk3Hr(7F$^9#

�: SQLException: J<K"SQLException r-cCA7"s!5l?9YFNpsr@sW9kc

r(7^9#

c: SQLException

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;

public class ExceptionExample {
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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();

} 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: J<N$s?<U'<9Na=CIGO"G<?Y<9&"/;9YprP9H-K

SQLWarning *V8'/H,8.5l^9#

v Connection

v Statement H=N5V?$W PreparedStatement *hS CallableStatement

v ResultSet

a=CI, SQLWarning *V8'/Hr8.7Fb"G<?&"/;9Yp,/87?3HOFSP75

KOLN5l^;s# SQLWarning *V8'/HrhjP9KO",vJ*V8'/HG getWarnings a

=CIrFSP9,W,"j^9#?@7""ku7GO"SQLWarning N DataTruncation 5V/i9,

9m<5lk3H,"j^9#M$F#V JDBC Ii$P<O"z(N~eN?a"G<?Y<9,8.

7?ltNYpr5k9klg,?$H$&@KmU7F/@5$#?H(P"ResultSet N*ojK#7

?eGf<6<, ResultSet.next a=CIrHQ7FG<?rhjP=&H9kH"79F`OYpr8.

7^9#3Nh&Jlg"next a=CIO"true GOJ/ false rV7Ff<6<K(i<rLN9kh

&KjA5lF$^9#3lr~aF-R9k*V8'/Hrn.9k,WOJ$NG"3NYpO?@5

k5l^9#

#tNG<?&"/;9Yp,/89kH"=liOGiNYpK"?5l^9#3liO"

SQLWarning.getNextWarning a=CIrFSP93HKhCF!wG-^9#"?7?YpN*ojK#9

kH"getNextWarning O null rV7^9#
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J_N SQLWarning *V8'/HO"!N9F<HasH,h}5lk^G"=N"?KIC5l31F

$-^9# ResultSet *V8'/HNlgKO"+<=k,F[V5lF"?7? SQLWarning *V8'

/H,9YF|n5lk^G"=N"?KIC5l31F$-^9#3lKhj"kLH7FA'<sbN

9YFN SQLWarning *V8'/H,|n5l^9#

Connection"Statement"*hS ResultSet *V8'/HNHQO"SQLWarnings N8.5lk6xHJk3

H,"j^9# SQLWarning O"CjN`n,5oK0;5lkVKmU9Y->Nps,8_7?D=

-r(9"LNaC;<8G9# SQLWarning O"SQLException /i9NH%!=G9,"9m<5lk

bNGOJ/"eojK"=N8.N6xHJC?*V8'/HKUC5l^9#J*"SQLWarning ,8

.5lFb"Yp,8.5l?3Hr"Wj1<7gsKLN9k$YsHO?b/3j^;s#"Wj1

<7gsO"+/*KYpNpsrWa9k,W,"j^9#

SQLException H1M"SQLWarning O"j_K"?5;k3H,G-^9#*V8'/HNYprCn9

kKO"=N Connection"Statement"^?O ResultSet H$C?F*V8'/HG"clearWarnings a=C

IrFSP93H,G-^9#

m: clearWarnings a=CIrFSP7Fb"9YFNYp,Cn5lko1GO"j^;s#Cn5lk

NO"=NCjN*V8'/HKX"U1ilF$kYp@1G9#

SQLWarning *V8'/H,j0GCn5lJ$lgO"JDBC Ii$P<,""kCjN?$_s0G=

lirCn7^9# SQLWarning *V8'/HO"J<N"/7gs,Tol?H-KCn5l^9#

v Connection $s?<U'<9NlgO"7,N Statement"PreparedStatement"^?O CallableStatement

*V8'/H,n.5lkH"Yp,Cn5l^9#

v Statement $s?<U'<9NlgO"!N9F<HasH,h}5lk ("k$O" PreparedStatement

d CallableStatement N?aKb&lY189F<HasH,h}5lk) H"Yp,Cn5l^9#

v ResultSet $s?<U'<9NlgO"+<=k,F[V5lkH"Yp,Cn5l^9#

DataTruncation: DataTruncation O"SQLWarning N5V/i9G9# SQLWarning ,9m<5lF

$J$H-K DataTruncation *V8'/H,9m<5lk3H,"j">N SQLWarning *V8'/HN

h&KUC5l^9# DataTruncation *V8'/HO SQLWarning ,a9pshjb\YJICpsrs

!7^9#=Nh&JICpsKO"!Nh&JbN,"j^9#

v >w5l?O:NG<?NP$Ht#

v ZjNFil?s"^?OQia<?<wz#

v Qia<?<Nwz+"ResultSet sNwz+#

v ZjNF,"G<?Y<9+iI_hjfK/87?+"q-~_fK/87?+#

v B]K>w5l?G<?L#

lgKhCFO"3Npsr=I9k3HOG-^9,">6*KOo+iJ$3Hb"j^9#?H(

P"PreparedStatement N setFloat a=CIrHCF"0tMr}DsKMr^~7h&H7?lg"=N

s,]}G-kGgMhjbg-JMr^~7h&H7F DataTruncation ,V5lk3H,"j^9#3

NlgO"ZjNFil?P$HtOU#,J/"Ii$P<KHCFOZjNFps,s!5lk3H,

EWG9#

set() ��� update() �������: JDBC Ii$P<NVKbc3Nc$,"j^9#M$F#VNI

i$P<d Toolbox JDBC Ii$P<JINltNIi$P<GO"Qia<?<G_j7?~@GG<

?ZjNFr-cCA7"sp7^9#3lO"PreparedStatement N set a=CI+" ResultSet N

update a=CINIAi+GTol^9#=N>NIi$P<GO"9F<HasHrh}7?H-Kd

j,sp5l" execute"executeQuery"^?O updateRow a=CI,0;7?H-Ksp5l^9#
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T5JG<?rs!7?]Kdjrsp9keojK"=lJ_Nh},Q3G-J$H-Kdjrsp9

k3HKO"!N 2 DNx@,"j^9#

v h}~KdjKPh9keojK"dj,/87?H-K"Wj1<7gsbNc2KPh9k3H,

G-k#

v Qia<?<r_j9kH-K!:9k3HKhj" JDBC Ii$P<O9F<HasHNh}~K"

G<?Y<9KP7Fh}5lkM,57$3HrN'G-k#3lKhj"G<?Y<9OnHrG

,=7F"h}ra/0;9k3H,G-^9#

ResultSet.update() ����� DataTruncation ��������: J0N$/D+Njj<9GO"

ResultSet.update() a=CIOZjNFro,8_9kHYprLN7^7?#3lO"G<?MrG<?Y

<9K^~7h&H9kH-K/87^9#EMGO"3Nh&Ju7,/87?lg"JDBC Ii$P<

Oc0r9m<9kh&KhailF$^9#=NkL"JDBC Ii$P<O3N}!G0n7^9#

G<?ZjNF(i<ru1hk ResultSet 97!=rh}9k3HH"(i<ru1hk97^?O^~

9F<HasHN`wQ_9F<HasH&Qia<?<&;CHrh}9k3HKO"g-Jc$O"j

^;s#IAiN1<9Gb"djO1lG9#f<6<,>sG$?bNK,g7J$G<?,s!5l

?3HG9#

NUMERIC *hS DECIMAL O".t@N&&r[CFZjNF^9# JDBC for UDB NT N0nG

b"iSeries 5<P<eGPC0 SQL G0n5;?lgGb"3NZjNF,Tol^9#

m: G<?ZjNF,/89kH"MO]ail^;s# NUMERIC ^?O DECIMAL sK,g7J$"

Qia<?<N<tt,O"YpJ7K1K:ol^9#

J<NcGO"`wQ_9F<HasHeNQia<?<KhCF" VALUES 8aNM,B]K;CH5

lF$k3Hr[j7F$^9#

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.

G<?ZjNFYpH"G<?ZjNFc0HNc$

EMGO"G<?Y<9Kq-~^lkMNG<?ZjNFO"c0r9m<9kh&KhailF$^

9#G<?Y<9Kq-~^lkMNG<?ZjNF,TolJ+C?lgO"Yp,8.5l^9#3l

O"G<?ZjNFNu7,IN]$sH+r1L5lk3HrU#7F*j"G<?NZjNF,h}5

l?9F<HasHN?$WKbmU9k,W,"j^9#3NWoKX"7F"J<K$/D+N SQL

9F<HasHN?$WN0nr(7^9#

v SELECT 9F<HasHGO"HqQia<?<OG<?Y<9NbFK;}r?(k3HO"j^;

s#7?,CF"G<?ZjNFOoKYpNLNH7F7ol^9#

v VALUES INTO *hS SET 9F<HasHGO"~OMOPOMr8.9k?a@1KHQ5l^

9#=NkL"Yp,/T5l^9#

v CALL 9F<HasHGO" JDBC Ii$P<OQia<?<,?(il?9H"<I&Wm7<8c

<r=L9k3H,G-^;s#9H"<I&Wm7<8c<NQia<?<NZjNF,Tolk

H"oKc0,9m<5l^9#

v =N>N9YFN9F<HasH&?$WGO"Yp,LN5lkNGOJ/"c0,9m<5l^

9#
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Connection ��� DataSource �����	�
������: ?/Njj<9GG<?ZjNFWmQ

F#<,HQD=KJCF$^9#3NWmQF#<NGU)kHO true G"G<?ZjNFNv]OA

'C/5l"YpNLN^?Oc0N9m<,Tol^9#3NWmQF#<O"M,G<?Y<9NsK

,g9k+I&+,djKJiJ$lgK"X9HQU)<^s9N?aKs!5lF$^9#sK^~G

-kAGMr^~9k?a"Ii$P<,HQ5l^9#

���������������������������������	�
������: 2 D0

Njj<9GO"G<?ZjNFc0r9m<5lk+I&+OG<?ZjNFWmQF#<KhCF=G

5l^7?#3NG<?ZjNFWmQF#<O" JDBC "Wj1<7gsKHCFZjNF,EWGO

J$H-K"ZjNFil?Mr5kG-kh&KQU5lF$^9#"Wj1<7gs, DECIMAL(2,0)

K 100 r^~7h&H7?H-"G<?Y<9K 00 ^?O 10 NIAi+rJ<7?$H$&1<9,

"j^9#=N?a"JDBC G<?ZjNFWmQF#<O"Qia<?<, CHAR"VARCHAR"CHAR

FOR BIT DATA"*hS VARCHAR FOR BIT DATA Nh&J8zY<9N?$WNu7GN_-zK

Jkh&"Q95l^7?#

������������������	�
������: G<?ZjNFWmQF#<O"JDBC I

i$P<N_jG"G<?Y<9N_jGO"j^;s#=N?a"9F<HasH&jFikKOFAO

"j^;s#?H(P"G<?Y<9bN CHAR(8) sKMr^~9kh}rT&J<N9F<HasH

O"G<?ZjNFUi0, false K_j5lF:T7^9 (\3O java.sql.Connection *V8'/HH7

FLNljGdjvFilF$k3Hr0sH7F$^9)#

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.

�����������	�
�������� JDBC ������������: M$F#V JDBC

Ii$P<O"Qia<?<H7Fs!5l?G<?rN'9k3HOT$^;s#3lOh}r9m<@

&s5;k@1G9#7+7"MNZjNF,djKJiJ$u7G"G<?ZjNF\3WmQF#<r

false K_j7F$J$uVGO"3Nu7,/89k3H,"j^9#

?H(P"CHAR(10) G"k ’dettinger ’ ,O5lkH",g9kMN9YF,EWJbNG"kH7F

b"c0,9m<5l^9#3lO"JDBC for UDB NT G/89k0nG9#7+7"SQL 9F<Ha

sHbGjFikH7FMrO7?lgO"3Nh&J6kq$O@il^;s#3Nh&Jlg"G<?

Y<9&(s8sOICN9Z<9rE[N&AK9m<"&H7^9#

JDBC ,c0r9m<7J$djO"!NH*jG9#

v ,W+I&+K++oi:"9YFN set a=CIGQU)<^s9N*<P<XCI,Hg7^9#

?$F$Nlg"3lO-WJ3HGOJ/" setString() Nh&JXtGjvJQU)<^s9N*<

P<XCI,"j^9#

v O5l?MGHj`XtrFSP9JI"!1vO.5JbNG9#

v G<?Y<9NsKX9kM89Y-dj,"j^9# CCSID 37 GN9Z<9O"CCSID 65535 ^?

O 13488 GN9Z<9HO4/[Jj^9#

��������: setMaxFieldSize 9F<HasH&a=CIO"$UNsNGgU#<kI&5$:r

XjG-^9#GgU#<kI&5$:Mr6(??aKG<?NZjNF,Tol?lg"Ypdc0O

sp5l^;s#3Na=CIO"0RNG<?ZjNFWmQF#<H18h&K"CHAR"

VARCHAR"CHAR FOR BIT DATA"*hS VARCHAR FOR BIT DATA Nh&J8zY<9N?$W

GN_-zG9#
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���3�*��

His6/7gsO"nH@}1LG9#nH@}1Lr0;9kKO"G<?Y<9KP7F$/D

+N"/7gsrBT9k,W,"k+b7l^;s#His6/7gs&5]<HO""Wj1<7gs

,J<rT&3HrD=K7^9#

v nH@}1Lr0;9k?aN9YFN9FCWK>&#

v nH1Lr0;9k?aN9FCWN 1 D,:T7?lgK"nH@}1LltH7FBT5l?9Y

FNnHr5Ka7"G<?Y<9rHis6/7gs,+O5lk0NuVKa9#

His6/7gsO"G<?]4-H5NJ"Wj1<7gs&;^sF#/9rs!7""/;9,1~

JT7F$kH-KlS-N"kG<?=(rT(kh&K7^9#His6/7gsN5]<HKO"o

K Java™ Database Connectivity (JDBC) K`r7?Ii$P<,HQ5lJ1lPJj^;s#

m: 3N;/7gsO"m<+k&His6/7gsH"His6/7gsN8`*J JDBC 50rb@

7F$kKa.^;s# Java dM$F#V JDBC Ii$P<O"Java Transaction API (JTA)",6Hi

s6/7gs"*hS 2 U'<:&3_CH&WmH3k (2PC) r5]<H7^9#

9YFNHis6/7gsnHO"Connection *V8'/H&lYkGh}5l^9#His6/7gs

NnH,0;9kH"nHO"commit a=CIrFSP93HKhCF*;h}G-^9#"Wj1<7

gs,His6/7gsrGAZklgO"rollback a=CI,FSP5l^9#

\3N<K"k9YFN Statement *V8'/HO"His6/7gsNltKJj^9#D^j""Wj

1<7gs, 3 DN Statement *V8'/Hrn.7F"G<?Y<9KQ9rC(k?aK=liNF

*V8'/HrHQ9klgO" commit ^?O rollback FSP7,TolkH"=N 3 DN9F<Ha

sH9YFNnH,J3*K3_CH5l?j"m<kPC/7FQ~5l?j7^9#

chK SQL rHQ7FnH9klgO"His6/7gsN*;h}K commit *hS rollback SQL 9

F<HasHrHQ7^9#3liN SQL 9F<HasHO"0*KOn.G-^;s#^?"JDBC "

Wj1<7gsGO"3liN9F<HasHrHQ7?His6/7gsN*;On5J$G/@5$#

"Wj1<7gsGHis6/7gsrHQ9klgO"J<r2H7F/@5$#

+03_CH&b<I

JDBC O"+03_CH&b<IrHQ7"G<?Y<9,975l?Uj9YFr>AKJ3*K

3_CH7^9#

His6/7gs,%lYk

His6/7gs,%lYkO"His6/7gsbG9F<HasH,'1G-kG<?rXj

7"BT"/;9NlYkK>\FAr?(^9#

]I]$sH

]I]$sHO""Wj1<7gs,His6/7gs4NrhjC5J/Fbm<kPC/G-k

A'C/]$sHG9#]I]$sHKD$FO"J<Npsr2H7F/@5$#

v ]I]$sHN_jHm<kPC/

v ]I]$sHNr|

���8���9��: GU)kHGO"JDBC O+03_CHHFPlk`nb<IrHQ7^9#

3Nb<IGO"G<?Y<9KP9k9YFN97,(~KJ3*K3_CH5l^9#?@7"+03

_CH&b<IO"nH@}1L,G<?Y<9K#tN97r,WH9ku7GO"B4-Kg1^9#
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+03_CH&b<IrHQ7?lg" 1 DN97,TolF+i>N97,Tolk^GNVK"Wj

1<7gsd79F`G?i+Ndj,/89kH"GiN97O5Ka;J/Jj^9#

+03_CH&b<IGO"Q9,90KJ3*K3_CH5lk?a""Wj1<7gsGO commit

a=CId rollback a=CIrFSP9,W,"j^;s#3N?a""Wj1<7gsNn.OFWK

Jj^9#

+03_CH&b<INHQD==/HQTD==O"\3,8_7F$kVK0*KT&3H,G-^

9#+03_CHO"!Nh&K7FHQD=K5l^9 (G<?&=<9,9GK8_7F$kH[j7

?lg)#

Connection connection = dataSource.getConnection();

Connection.setAutoCommit(false); // Disables auto-commit.

His6/7gsNSfG+03_CHN_j,Q95lkH"]1fNnHO9YF+0*K3_CH5

l^9#,6His6/7gsNltHJCF$k\3KP7F+03_CH,HQD=K5lkH"

SQLException ,8.5l^9#

���3�*���� 0�: His6/7gs,%lYkO"His6/7gsbG9F<Has

H,'1G-kG<?rXj7^9#3liNlYkO"18?<2CH&G<?&=<9KP9kHis

6/7gsVGD=Jj_nQrjA9k3HKhj"1~KTolk"/;9NlYkK>\FA7^

9#

��������: G<?Y<9[oHO"1lNHis6/7gsNk@+i+kHmCF$kh&K

+("9YFNHis6/7gsNk@+i+kH57/+(k"8.5l?kLN3Hr@$^9#G<

?Y<9[oNF?$WO"!Nh&Kb@G-^9#

v @<F#<I_hjO"!NlgKTol^9#

1. His6/7gs A ,F<VkKTr^~9k#

2. His6/7gs B ,77$TrI_hk#

3. His6/7gs A ,m<kPC/9k#

His6/7gs B O"His6/7gs A KhCF^~5l?TKpE$F79F`KP9knH

r0;G-^9,"3NTO"J3*JG<?Y<9NltKOJj^;s#

v +jV7TDNI_hjO"!NlgKTol^9#

1. His6/7gs A ,TrI_hk#

2. His6/7gs B ,TrQ99k#

3. His6/7gs A O"2 Y\K18TrI_hk,"GiHOc&77$kLr@k#

v U!sH`I_hjO"!NlgKTol^9#

1. His6/7gs A , SQL HqG WHERE 8ar~?99YFNTrI_hk#

2. His6/7gs B , WHERE 8ar~?9LNTr^~9k#

3. His6/7gs A , WHERE rorF>A9kH"IC5l?T,!P5lk#

m: DB2/400 O""Wj1<7gsKP7G<?Y<9[or"mC/&9HiF8<Khj,j5l?l

YkGoKvF7F$ko1GO"j^;s#

JDBC !��"#�����$�: IBM Developer Kit for Java N JDBC API KO"5 DNHis6/

7gs,%lYk,"j^9#G.NbN+iGgNbNrj9H9kH"!Nh&KJj^9#
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JDBC_TRANSACTION_NONE
3lO"JDBC Ii$P<,His6/7gsr5]<H7J$3Hr(9ClJjtG9#

JDBC_TRANSACTION_READ_UNCOMMITTED
3NlYkGO"His6/7gsO"G<?KP9k3_CH5lF$J$Q9r'1G-^

9#G<?Y<9[o,/3kNO"9YF3NlYkG9#

JDBC_TRANSACTION_READ_COMMITTED
3NlYkO"His6/7gsbGTolklZNQ9,"His6/7gs,3_CH5lk

^G0+i'15lJ$3HrU#7^9#3lKhj"@<F#<I_hj,TolkD=-O

J/Jj^9#

JDBC_TRANSACTION_REPEATABLE_READ
3NlYkO"I_hilkT,mC/7?^^]}5lk3HKhj"His6/7gs,0;

9k^G>NHis6/7gs,TrQ9G-J/Jk3HrU#7^9#3lKhj"@<F#

<I_hjd+jV7TDNI_hjOT(J/Jj^9#U!sH`I_hjOD=G9#

JDBC_TRANSACTION_SERIALIZABLE
F<VkOHis6/7gsQKmC/5l"F<VkKMrIC7?jF<Vk+iMr|n7

?j9k>NHis6/7gsKhCF WHERE ro,Q95lJ/Jj^9#3lKhj"9

YFN?$WNG<?Y<9[o,/3iJ/Jj^9#

\3NHis6/7gs,%lYkrQ99kKO"setTransactionIsolation a=CIrHQG-^9#

����: 0RN 5 DNHis6/7gs&lYkKD$FO"3l, JDBC EMGjA5lF$kH

mr5lklg,h/"j^9#lLK"TRANSACTION_NONE NMO"3_CHasH)fJ7GBT

9k50r=7F$kHM(ilF$^9# JDBC EMO"3lH18}!G TRANSACTION_NONE r

jA9kbNGO"j^;s# TRANSACTION_NONE O"JDBC EMK*$F"Ii$P<,His6

/7gsr5]<H7J$lYkH7FjA5lF*j" JDBC _9NIi$P<G"ko1GO"j^

;s# getTransactionIsolation a=CI,FSP5l?H-K NONE H$&lYk,sp5lk3HOh

7F"j^;s#

dj,/7#(KJCF$kNO" JDBC Ii$P<NGU)kH&His6/7gs,%lYk,$s

WjasF<7gsGjA5lk?aG9#M$F#V JDBC Ii$P<NGU)kHNHis6/7g

s,%lYkO"NONE G9#3NlYkGO"8c<Jk,J$U!$kGbIi$P<Gh}9k3

H,G-" QGPL i$Vij<NU!$kNh&JXjrlZn.9k,W,"j^;s#

M$F#V JDBC Ii$P<GO" setTransactionIsolation a=CIK JDBC_TRANSACTION_NONE r

O7?j"\3NWmQF#<K NONE rXj9k3H,D=G9#HO$("getTransactionIsolation a

=CIO"M, NONE G"kHoK JDBC_TRANSACTION_READ_UNCOMMITTED rsp7^9#"W

j1<7gsG"INlYkGBT7F$k+rHiC-s0731k,W,"klg"=NHiC-s0

O""Wj1<7gsNU$GTol^9#

anNjj<9GO"79F`K\vNU#GN+03_CH&b<IN50,J+C??a"JDBC Ii

$P<O"+03_CHK?,Xj5lkHHis6/7gs,%lYkr NONE KQ99k3HKG3

lrh}7F$^7?#3lO"!=H7FOa$bNG7?,"9YFN7Jj*K*$F5NJkLr

b?i9h}GO"j^;sG7?#3Nh}OTolJ/Jj"G<?Y<9O"His6/7gs,%

lYkN50H+03_CHN50rZj%7^9#3lKhj"+03_CHrHQD=K7?^^

JDBC_TRANSACTION_SERIALIZABLE lYkG79F`rT/5;k3H,"04K-zKJj^9#

#l-zGJ$7Jj*O"+03_CH&b<IrHQ;:K JDBC_TRANSACTION_NONE lYkG

79F`rBT9k7Jj*G9#His6/7gs,%lYkrXj;:K79F`,BT5l?lg"

"Wj1<7gsO3_CHN-&r)f9k3H,G-^;s#
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JDBC ��� iSeries ���!%&�����!��"#�����$�: iSeries WiCHU)<`G

HQ5lkHis6/7gs,%lYkN&L>O" JDBC EMGXj5lF$k>0HlW7^;s#

!N=O"iSeries WiCHU)<`GHQ5lk>0HU-go;?bNG9,"3lO JDBC EMGH

Q5lkbNKP~9kbNGO"j^;s#

JDBC lYk* iSeries lYk

JDBC_TRANSACTION_NONE *NONE ^?O *NC

JDBC_TRANSACTION_READ_UNCOMMITTED *CHG ^?O *UR

JDBC_TRANSACTION_READ_COMMITTED *CS

JDBC_TRANSACTION_REPEATABLE_READ *ALL ^?O *RS

JDBC_TRANSACTION_SERIALIZABLE *RR

* 3N=GO",+jd9/9k?aK JDBC_TRANSACTION_NONE NMH iSeries lYk *NONE *

hS *NC rBYF"j^9#3lO"EMH iSeries lYk,>\lW9k3Hr(9bNGO"j^;

s#

	��	��: ]I]$sHrHQ7F"His6/7gsbKV9F<8s0&]$sHWr_jG

-^9#]I]$sHO""Wj1<7gs,His6/7gs4NrhjC5J/Fbm<kPC/G-

kA'C/]$sHG9# JDBC 3.0 GO]I]$sH,77/Jj^7?#7?,CF""Wj1<7

gs,]I]$sHrHQ9kKO"=N"Wj1<7gsr Java™ Development Kit (JDK) 1.4 eGBT

7J1lPJj^;s#5iK"Developer Kit for Java KHCFO]I]$sHO77$!=JNG"l

jj<9N Developer Kit for Java G JDK 1.4 rHQ7F$J$lgO"3liN]I]$sHO5]<

H5l^;s#

m: 79F`KO]I]$sHrh}9k SQL 9F<HasH,w(ilF$^9# JDBC "Wj1<

7gsNfG"3liN9F<HasHr>\HQ7J$h&K9k3Hr*+a7^9#>\HQ7Fb

n07^9,"JDBC Ii$P<NBT~K]I]$sHrIW9k!=O:ol^9#GcB"2 DNb

Gkr.g9k (D^j"H+N]I]$sH SQL 9F<HasHH JDBC API rHQ9k) 3HOr

1k,W,"j^9#

��'��!��������#: His6/7gsNnH4NNI3KGb"]I]$sHr_jG

-^9#=Ne"mj,/87?lgK""Wj1<7gsO3liN$:l+N]I]$sHKm<kP

C/7"=N]$sH+ih}r3T9k3H,G-^9#J<NcGO""Wj1<7gsOG<?Y<

9&F<VkfKM FIRST r^~7^9#=Ne"]I]$sH,_j5l"LNM SECOND ,G<?

Y<9fK^~5l^9#]I]$sHXNm<kPC/,/T5lkH"SECOND N^~nHOhjC

5l^9," FIRST O]1His6/7gsNltH7FDj^9#GeK"M THIRD ,^~5l"H

is6/7gs,3_CH5l^9#G<?Y<9&F<VkKO"M FIRST H THIRD ,^^l^9#

c: ]I]$sHN_jHm<kPC/

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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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+03_CH&b<INlgK"]I]$sHN_j~Kdj,/-k3HOM(il^;s,"His6

/7gsN*;~K]I]$sHN83|V,*;9kHm<kPC/G-^;s#

��'��!���: Connection *V8'/HeK releaseSavepoint a=CIrXj7?"Wj1<7g

sKhj"]I]$sHrr|G-^9#]I]$sHNr|eKm<kPC/rnT9kHc0,88^

9#His6/7gsN3_CH~dm<kPC/~K"]I]$sHO9YFr|5l^9#CjN]I

]$sH,m<kPC/5l?~@Kb"e3N>N]I]$sHOr|5l^9#

�����3�*��

Lo"Java™ Database Connectivity (JDBC) NHis6/7gsOm<+kG9#3lO"1lN\3

,His6/7gsN9YFNnHrT$"=N\3GOlYK 1 DNHis6/7gs@1,0nG-

k3HrU#7^9#3NHis6/7gsN9YFN0n,0;9k+":T9kH"J3=9k?aK

3_CH^?Om<kPC/,FSP5l"77$His6/7gs,+O5l^9#

3lO"m<+k&His6/7gsJeN!=rs!9k Java GHQD=J"His6/7gsNH%

5]<HG9#3N5]<HN04JEMO" Java Transaction API (JTA) 1.0.1 specification r2H

7F/@5$#

Java Transaction API (JTA) O"#(JHis6/7gsr5]<H7^9#^?"Connection *V8'/

H+iNHis6/7gsN,%b5]<H7^9# JDBC O ODBC"*hS X/Open Call Level

Interface (CLI) EMr"^? JTA O X/Open Extended Architecture (XA) EMrbGkK7F$^9#

JTA H JDBC O&K0n7F"Connection *V8'/H+iHis6/7gsr,%7^9# Connection

*V8'/H+iHis6/7gsr,%9k3HKhj"1~K#tNHis6/7gseG1lN\3

r0n5;k3H,G-kh&KJj^9#UK"1lNHis6/7gsG#tN\3r!=5;k3H

bG-^9#

m: JTA rHQ9kWhNlgO"XJDBC N~gYK"k"H%/i9Q9bK,WJ JAR U!$kK

X9kpsr2H7F/@5$# JDBC 2.0 N*W7gJk&QC1<8H JTA JAR U!$k N>},

,WG9 (JDK 1.4 rBT7F$klgO"3liNU!$k, JDK KhCF+0*K!w5l^9)#

GU)kHGO!w5l^;s#

JTA �������3�*��: JTA H JDBC r1~KHQ9kH-O"3liNVK"His6/7

gsNnHr0k9k?aNl"N9FCW,"j^9# XA N5]<HO"XADataSource /i9rL

7Fs!5l^9#3N/i9O"ConnectionPoolDataSource 9<Q</i9H^C?/18}!Khk\

3W<js0N_jN?aN5]<H,^^lF$^9#

XADataSource $s9?s9rH&H"XAConnection *V8'/Hrh@G-^9# XAConnection *V

8'/HO"JDBC \3H XAResource *V8'/HN>}N?aN3sFJ<rs!7^9#

XAResource *V8'/HO"XA His6/7gs&5]<Hrh}9k?aK_W5l^7?#

XAResource O"*V8'/HrP37?His6/7gsr"His6/7gs ID (XID) KhCFh}

7^9#

XID O",:$sWjasH9k,WN"k$s?<U'<9G9#3lO"X/Open His6/7gs

ID N XID =$N Java ^CTs0Kjv7^9#3N*V8'/HKO"!N 3 DNt,,^^l^

9#

v 0m<Pk&His6/7gsNU)<^CH ID

v 0m<Pk&His6/7gs ID
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v VisA$~R

3N$s?<U'<9N04J\YKD$FO"JTA EMr2H7F/@5$#

c: JTA rHCFHis6/7gsrh}9kGO""Wj1<7gsbG JTA rHCFHis6/7g

srh}9k}!,(5lF$^9#

��!���������3�*���� UDBXADataSource �������	
: Java Transaction

API 5]<HO"\3W<js0N>\5]<Hrs!7F$^9# UDBXADataSource O

ConnectionPoolDataSource NH%G"W<k5l? XAConnection *V8'/HK"Wj1<7gs,"/

;99k3HrD=K7^9# UDBXADataSource O ConnectionPoolDataSource JNG"

UDBXADataSource N=.*hSHQ}!O"X*V8'/H&W<js0QN DataSource 5]<HNH

QYGb@5lF$k}!H1lG9#

XADataSource ���)��: ConnectionPoolDataSource KhCFs!5lF$kWmQF#<KC(

F" XADataSource $s?<U'<9O!Nh&JWmQF#<rs!7F$^9#

Set a=CI
(G<?&?$W)

M b@

setLockTimeout

(int)

0 ^?O$UN5NM His6/7gs&lYkN-zJm

C/&?$`"&H (C) G"$UN

5NMG9#

mC/&?$`"&Hr 0 K_j9

kH"His6/7gs&lYkN/

)*JmC/&?$`"&HMO_j

5l:">NlYk (8gV^?OF

<Vk) GN_j,9T5l^9#

GU)kHO 0 G9#

setTransactionTimeout

(int)

0 ^?O$UN5NM -zJHis6/7gs&?$`"&

H (C) G"$UN5NMG9#

His6/7gs&?$`"&H, 0

KXj5lkH"His6/7gs&

?$`"&H,9T5lJ$3HrU

#7^9#His6/7gs,?$`

"&HMhjb9~V"h0uVKJ

C?lgO"m<kPC/N_H7F

^</5l"3NHis6/7gs<

NJ_N`nNnTGOc0,/87

^9#

GU)kHO 0 G9#

ResultSets �����3�*��: 0RNcGb(5lF$?h&K"His6/7gsN+OH*

;OhL5lF$k?a"His6/7gsr7Pi/fG7"eGF+9k3H,G-^9#3lKh

j"His6/7gsNVKn.5l? ResultSet j=<9N?/5sN7Jj*,s!5l^9#

���!��"#������: His6/7gsr*;9kH"His6/7gsNfGn.5l"+

+lF$k9YFN ResultSet O+0*K/m<:5l^9#GgNBsh}rT&?a"ResultSet OH

h 1 O IBM Developer Kit for Java 111



Q,0;7?H-K@(*K/m<:9k3Hr*+a7^9#7+7"His6/7gsfG++lF$

k ResultSet K XAResource.end FSP7rTC?eK"/;97h&H9kH"kLH7Fc0,/87

^9#

3N0nKD$FO"Xc: His6/7gsr*;9kYr2H7F/@5$#

�������: His6/7gs,fG5lF$kV"His6/7gs,h0uVK"kH-Kn.

5l? ResultSet K"/;99k3HOG-:"c0KJj^9#7+7"His6/7gsrF+9k

H"FS ResultSet OHQD=KJj"His6/7gs,fG5lk0H18uVKaj^9#

3N0nKD$FO"Xc: His6/7gsNfGHF+Yr2H7F/@5$#

ResultSet ������: His6/7gsrfG7F$kVO"ResultSet K"/;9G-^;s#7+

7"0nrBT9k?a">NHis6/7gsN<G Statement *V8'/HrFh}9k3H,G-^

9# JDBC Statement *V8'/HO1~K 1 DN ResultSet 7+}D3H,G-: (JDBC 3.0 N"9H

"<I&Wm7<8c<FSP7+iN#tN1~ ResultSet N5]<HO|-^9)"77$His6/

7gs+iNWar~?9?aK"fG5l?His6/7gsN ResultSet O/m<:7J1lPJj^

;s#3N3H,/87^9#

3N0nKD$FO"Xc: ResultSet NfGYr2H7F/@5$#

m: JDBC 3.0 GO"Statement ,9H"<I&Wm7<8c<FSP7G1~K#tN ResultSet r+/3

H,G-^9,"3lO 1 DN1LH7F+J5l" Statement ,77$His6/7gsGFh}5l

kH"9YF/m<:5l^9#=_NH3m"1lN9F<HasHG"1~Kh0uVK"k 2 DN

His6/7gsG ResultSet r}D3HOG-^;s#

���: JTA API O"JDBC \3+iHis6/7gsN,%N?aK_W5lF$^9#3N API K

hCF"1lNHis6/7gseG#tN\3,0n5;k3Hb"1~K#tNHis6/7gseG

1lN\3r0n5;k3HbD=G9#3lO?E=HFPl" JDBC 1NGOBTG-J$t?/N

#(J?9/rBTG-^9#

3NcGO"1lNHis6/7gseG#tN\3r0n5;k}!r(7F$^9#

3NcGO"#tNHis6/7gsG1lN\3r1~KHQ9k}!,(5lF$^9#

JTA rHQ9k?aN5iK\YJpsO"JTA EMr2H7F/@5$# JDBC 3.0 NEMGb"3l

iN 2 DNF/Nm8<,&K,6His6/7gsr5]<H9k}!KD$FNps,^^lF$^

9#

2 '5�:��8�������3�*�����: JTA API O",6 2 U'<:&3_CH&Wm

H3kNrdr"Wj1<7gsKP7F04K0t=7^9#3l^GNcG(5lF$kH*j"

JTA His6/7gs<G JTA *hS JDBC rHCFG<?Y<9K"/;99kH-""Wj1<7

gsOQ9r3_CH9k?aK XAResource.prepare() *hS XAResource.commit() a=CI"^?O1

K XAResource.commit() a=CIrHQ7^9#

5iK"1lNHis6/7gsG#tNLDNG<?Y<9K"/;99kH-N"3liNG<?Y<

9VNHis6/7gsN6R-rN]9k?aK"2 U'<:&3_CH&WmH3k"*hSX"7?

m.s0rNBKT&3HO""Wj1<7gsNU$G9#lL*KO"#tNG<?Y<9K^?,k

2 U'<:&3_CHNh} (D^j"XAResource)"*hSm.s0O""Wj1<7gs&5<P<^

?OHis6/7gs&bK?<N)f<GBT5l^9#3lO""Wj1<7gs=NbN,"B]K

3liNdjKX87J$?aG9#
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?H(P""Wj1<7gs,$/D+N commit() a=CIrFSP7"(i<J7Gh},a5l?H

7^9#=Ne"pCHJk"Wj1<7gs&5<P<^?OHis6/7gs&bK?<O"1lN,

6His6/7gsKCoCF$kFG<?Y<9 (XAResource) Nh}r+O7^9#

"Wj1<7gs&5<P<O 2 U'<:&3_CHh}NVO"-OONm.s0rHQ7^9#

XAResource.prepare() a=CI,=l>lNLDNG<?Y<9 (XAResource) GgVKFSP5l"3$

F XAResource.commit() a=CI,=l>lNLDNG<?Y<9 (XAResource) GFSP5l^9#

3Nh}fKc2,/87?lg""Wj1<7gs&5<P<NHis6/7gs&bK?<Nm0Kh

j""Wj1<7gs&5<P<=NbN,eG,6His6/7gsrs|9k?aK JTA API rHQ

9k3H,G-kh&K7^9#"Wj1<7gs&5<P<^?OHis6/7gs&bK?<N)f<

GTolks|O""Wj1<7gs&5<P<,=l>lNDLNG<?Y<9 (XAResource) N{NN

uVXNHis6/7gsrh@G-kh&K7^9#3lG"9YFNDLNG<?Y<9r^?$@,

6His6/7gs4NN{NNuVrNBK@il^9#

�: ���3�*�����	
��� JTA ���	
: J<O""Wj1<7gsbGHis6/

7gsrh}9k?aN Java™ Transaction API (JTA) NHQ!NcG9#

c: His6/7gsrh}9k?aK JTA rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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() {

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();
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} 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();

// 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();
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}
}

}
}

�: �����3�*������	
�����: J<O"1lHis6/7gseG0n9k#t

N\3NHQ!NcG9#

c: 1lHis6/7gseG0n9k#tN\3

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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
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// 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.
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) {
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System.out.println("Note: Cleaup exception " +
e.getMessage());

}
}

}
}

�: ������3�*�����������	
: J<O"#tNHis6/7gsGN1l\3

NHQ!NcG9#

c: #tNHis6/7gsG1lN\3rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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.
*/
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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.
// 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();

}
}

}
}
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�: ����� ResultSets: J<O"nHrBT9k?aK Statement *V8'/HrLNHis6

/7gsGFh}9k}!NcG9#

c: fGuVN ResultSets

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

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;

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
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// 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
// 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();

}
}

}
}
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�: ���3�*�����	
: J<O""Wj1<7gsbGHis6/7gsr*;9k}!N

cG9#

c: His6/7gsr*;9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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 {

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();
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} 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();

// 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);
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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();

} finally {

try {

if (c != null)

c.close();

} catch (SQLException e) {

System.out.println(″Note: Cleaup exception.″);
e.printStackTrace();

}

}

}

}

�: ���3�*���������	
: J<O"fG5l"=NeF+5lkHis6/7gsN

cG9#

c: His6/7gsrfG7FF+9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();

}
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/**
* 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... 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
// 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");
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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);
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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Statement
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KHQ5l^9#

PreparedStatement
PreparedStatement O"Statement $s?<U'<9N5V/i9G" SQL 9F<HasHXNQia
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rH%9k"H$&h&K,XuNQ5X8K"k?a"F$s?<U'<9N!=O"=N$s?<U'
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ResultSet @1G9# SQL 9F<HasHrh}9k9YFN9F<HasH&a=CIO"9GK*<

Ws5lF$k ResultSet ,"kH"E[*K9F<HasHN=TN ResultSet r/m<:7^9#

���!��!���: Statement *V8'/HO"createStatement a=CIrHQ7F Connection *V

8'/H+in.5l^9#?H(P"conn H$& Connection *V8'/H,9GK8_7F$kH7

?lg"G<?Y<9K SQL 9F<HasHrO9?aN Statement *V8'/HO"!Nh&J3<I

NTGn.5l^9#

Statement stmt = conn.createStatement();

ResultSet �����: ResultSet NC-O"G**K=N ResultSet rn.9k9F<HasHKX"U1

ilF$^9#3liN ResultSet NC-O"Connection.createStatement a=CIGXjG-^9#J<

O"createStatement a=CIKP9k-zJFSP7Ncr(7F$^9#

c: createStatement a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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);

3liNC-KX9k\YO"XResultSetYr2H7F/@5$#

���!��!���: Statement *V8'/HrHQ7? SQL 9F<HasHNh}O"

executeQuery()"executeUpdate()"*hS execute() a=CIGTol^9#

SQL ������	��: ResultSet ra9 SQL Hq9F<HasHrh}9klgO"executeQuery()

a=CIrHQ7^9# Statement *V8'/HN executeQuery a=CIrHQ7F ResultSet rh@9

k5sWk&Wm0i`r2H7F/@5$#

m: executeQuery Gh}5lk SQL 9F<HasH, ResultSet ra5J$lgO" SQLException ,9

m<5l^9#

SQL ���!��!���()�!��	: SQL ,"97+&sHra9G<?jA@l (DDL) 9F<

HasH^?OG<?h}@l (DML) 9F<HasHG"kH,+CF$klgO"executeUpdate() a=

CIrHQ7^9# StatementExample Wm0i`O"Statement *V8'/HN executeUpdate a=CIr

HQ7^9#

������������ SQL ���!��!���: SQL 9F<HasHN?$W,T@Jlg"

execute a=CIrHQ7^9#3Na=CI,lYh}5lkH"JDBC Ii$P<O"Wj1<7gs

K" API FSP7rL7F SQL 9F<HasH,8.7?kLN?$WrLN9k3H,G-^9#

execute a=CIO"kL,/J/Hb 1 DN ResultSet G"klgO true r"ajM,97+&sHG

"klgO false ra7^9#3Npsr@?e""Wj1<7gsO statement a=CIN

getUpdateCount ^?O getResultSet rHQ7F" SQL 9F<HasHNh}+iajMrhjP93H,

G-^9# StatementExecute Wm0i`O"Statement *V8'/HG execute a=CIrHQ7^9#3

NWm0i`O"Qia<?<H7F SQL 9F<HasH,O5lk3Hr|T7^9#Wm0i`O"

O5l? SQL NF-9HrN'7J/Fb"9F<HasHrh}9k3HKhCF"?KD$FNps

,h}5l?N+r=L7^9#
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m: kL, ResultSet NlgK getUpdateCount a=CIrFSP9H"-1 ,a5l^9#kL,97+&

sHNlgK getResultSet a=CIrFSP9H"Lk,a5l^9#

cancel ����: M$F#VN JDBC Ii$P<Na=CIO"18*V8'/HKP7F 2 DN9l

CI,BT5lF*V8'/H,ulJ$h&"1|5l^9#?@7"cancel a=CIOc0G9#

cancel a=CIO"18*V8'/HNLN9lCIG9~VBT5lF$k SQL 9F<HasHrd_

5;kNKHQG-^9#M$F#VN JDBC Ii$P<GO"BT7F$??9/9YFrd_9kh

&KWa9k3H7+G-:"/)*K9lCIKnHrd_5;k3HOG-^;s#3N}3G"

JDBC Ii$P<GO"-cs;k5l?9F<HasHrd_5;kNKb~V,++j^9# cancel

a=CIO"79F`eNisJ&'$ SQL Hqrd_5;kNKHQG-^9#

�: Statement 6��5��� executeUpdate +&�����	
: !K"Statement *V8'/H

N executeUpdate a=CIrHQ9k}!Ncr(7^9#

c: Statement *V8'/HN executeUpdate a=CIrHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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.
}
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// 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)");

// 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 O Statement $s?<U'<9rH%7" SQL 9F<Has

HXNQia<?<NICr5]<H7^9#

G<?Y<9KO5lk SQL 9F<HasHO"kLra9^GK 2 J,NWm;9rLj^9#3l

iO^:`w5l"!$Gh}5l^9# Statement *V8'/HNlg"3liN 2 DNU'<:O"

"Wj1<7gsKO 1 DNU'<:H7FGj^9# PreparedStatement GO"3N 2 DN9FCWO

,%,D=G9#`w9FCWO"*V8'/H,n.5lkH-K/87"h}9FCWO

PreparedStatement *V8'/HKP7F executeQuery"executeUpdate"^?O execute a=CI,FSP

5lkH-K/87^9#

SQL h}rD9NU'<:K,dG-Fb"Qia<?<&^<+<,IC5lJ1lP"=lO5U#

G9#"Wj1<7gsKQia<?<&^<+<,V+lk3HKhCF""Wj1<7gsO"`w~

KOCjNMr}?J$3H"7+7"h}N0KOMrXj7F$k3HrG<?Y<9KNi;k3H

,G-^9#Qia<?<&^<+<O SQL 9F<HasHGO?ddG=(5l^9#

Qia<?<&^<+<rHQ9lP"FQ SQL 9F<HasHrn.7"=lrCjNWaKgo;F

HQ9k3H,G-^9#cH7F"J<N SQL Hq9F<HasHKD$Fhje2F_^9#

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ’DETTINGER’
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3lO"?@ 1 DNM"D^j Dettinger H$&>0N>HwKD$FNpsra9CjN SQL 9F<

HasHG9#3N9F<HasHO"J<Nh&JQia<?<&^<+<rIC9k3HKhCF"h

j@pJbNK9k3H,G-^9#

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ?

1cKMKQia<?<&^<+<r_j9k3HKhCF"F<VkbNIN>HwKD$FNpsGb

h@9k3H,G-^9#

eN Statement NcO"`wU'<:rlY@1La9lP"Qia<?<K[JkMrXj7F+jV7

h}G-kNG" PreparedStatement KhCF Statement NQU)<^s9Og}K~e7F$^9#

m: PreparedStatement NHQO"M$F#V JDBC Ii$P<N Statement W<js0r5]<H9k?

aNWoG9#

PreparedStatement ���: 77$ PreparedStatement *V8'/Hrn.9kKO"prepareStatement a=

CIrHQ7^9# createStatement a=CIHOcCF" SQL 9F<HasHO PreparedStatement *V

8'/HNn.~KXj9k,W,"j^9#=N~@G SQL 9F<HasHOHQN?aKWj3sQ

$k5l^9#?H(P"conn H$&>0N Connection *V8'/H,9GK8_7F$kH9kJ

i"J<NcGO PreparedStatement *V8'/H,n.5l"G<?Y<9bNh}N?aN SQL 9F

<HasH,`w5l^9#

PreparedStatement ps = conn.prepareStatement(“SELECT * FROM EMPLOYEE_TABLE
WHERE LASTNAME = ?”);

ResultSet ������������*���'�!: createStatement a=CIH1MK"

prepareStatement a=CIO"ResultSet NC-NXjr5]<H9kh&?EjA5lF$^9#5iK

prepareStatement a=CIKO"+08.-<rh}9k?aNPj(<7gs,"j^9#J<K"

prepareStatement a=CIN-zJFSP7cr$/D+(7^9#

c: prepareStatement a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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);

���������: PreparedStatement *V8'/Hrh}9k0K"FQia<?<&^<+<K?i

+NMr_j9k,W,"j^9# PreparedStatement *V8'/HKO"Qia<?<r_j9k?aN

$/D+Na=CI,woCF$^9#INa=CIb"set<Type> (<Type> O Java G<?&?$W) H

$&A0G9#3liNa=CINltNcKO"setInt"setLong"setString"setTimestamp"setNull"*h

S setBlob ,^^lF$^9#[HsI9YFNa=CIO 2 DNQia<?<rHj^9#
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v GiNQia<?<O"9F<HasHbNQia<?<NX8G9#Qia<?<&^<+<KOV

f,U1il^9#VfO 1 +iO^j^9#

v 2 V\NQia<?<O"Qia<?<K_j9kMG9# setBinaryStream N length Qia<?<J

I"ICQia<?<r}D set<Type> a=CIb$/D+"j^9#

\7/O"java.sql QC1<8N Javadoc r2H7F/@5$# ps *V8'/HQNe-NcN`wQ_

SQL 9F<HasHNlg"h}0NQia<?<MNXj}!O"J<N3<INh&KJj^9#

ps.setString(1,’Dettinger’);

_j5lF$J$Qia<?<&^<+<rQ$F PreparedStatement rh}7h&H9kH"

SQLException ,P5l^9#

m: Qia<?<&^<+<OlY_j5lkH"J<Nu7,/87J$Bj"h}NVG18Mr]}

7^9#

v LN set a=CINFSP7KhCFM,Q95l?#

v clearParameters a=CI,FSP5l?H-KM,|n5l?#

clearParameters a=CIO"9YFNQia<?<K_jr|Q_NUi0r)F^9# clearParameters

NFSP7,Tol?e"!Nh}N0K9YFNQia<?<KP7Fb&lY set a=CIrFSP

9,W,"j^9#

ParameterMetaData �'�!: 77$ ParameterMetaData $s?<U'<9GO"Qia<?<KD$F

Npsr!w9k3H,G-^9#3N5]<HO"ResultSetMetaData KP9kd-G"3lH`w7F

$^9#:Y"Lhj"G<?&?$W"*hS"Qia<?<,LkMrvD9k+I&+"JINps

,9YF!k5l^9#

"Wj1<7gs&Wm0i`G3N77$5]<HrxQ9k}!KD$FO"

Xc: ParameterMetaDataYr2H7F/@5$#

PreparedStatement ���: PreparedStatement *V8'/Hr^` SQL 9F<HasHNh}O"

Statement *V8'/HNh}H1MK executeQuery"executeUpdate"*hS execute a=CIKhCFT

ol^9#7+7"3N SQL 9F<HasHO*V8'/HNn.~K{KXj5lF$kbNJNG"

Statement QNa=CIHOcCF"3liNa=CIKQia<?<OO5l^;s# PreparedStatement

O Statement rH%9kbNJNG""Wj1<7gsO SQL 9F<HasHrhko`N

executeQuery"executeUpdate"*hS execute a=CIrFSP=&H9kD=-b"j^9#=&9k

H"SQLException ,P5l^9#

SQL ������	��: ResultSet *V8'/Hra9 SQL Hq9F<HasHrh}9klgO"

executeQuery a=CIrHQ7^9# PreparedStatementExample Wm0i`O" PreparedStatement *V8

'/HN executeQuery a=CIrHQ7F ResultSet rh@7^9#

m: executeQuery a=CIKhCFh}5l? SQL 9F<HasH, ResultSet ra5J$lg"

SQLException ,P5l^9#

SQL ���!��!���()�!��	: SQL ,"97+&sHra9G<?jA@l (DDL) 9F<

HasH^?OG<?`n@l (DML) 9F<HasHG"kH,+CF$klgO" executeUpdate() a

=CIrHQ7^9# PreparedStatementExample 5sWk&Wm0i`O" PreparedStatement *V8'/

HN executeUpdate a=CIrHQ7^9#
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������������ SQL ���!��!���: SQL 9F<HasHN?$W,T@Jlg"

execute a=CIrHQ7^9#lY3Na=CI,h}5lkH"JDBC Ii$P<O" SQL 9F<H

asH, API FSP7rL7F8.7?kLN?$Wr"Wj1<7gsKLN9k3H,G-kh&K

Jj^9# execute a=CIO"kL,/J/Hb 1 DN ResultSet G"klgO true r"ajM,97

+&sHG"klgO false ra7^9#3Npsr@?e""Wj1<7gsO getUpdateCount ^?O

getResultSet 9F<HasH&a=CIrHQ7F" SQL 9F<HasHNh}+iajMrhjP93

H,G-^9#

m: kL, ResultSet NlgK getUpdateCount a=CIrFSP9H"-1 ,a5l^9#kL,97+&

sHNlgK getResultSet a=CIrFSP9H"Lk,a5l^9#

�: ResultSet ���	
��� PreparedStatement ���	
: 3lO"PreparedStatement *V

8'/HN executeQuery a=CIrHQ7F" ResultSet r~j9kH-NlcG9#

c: ResultSet rh@9k?aK PreparedStatement rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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;

// 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.
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}

// 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) {

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));
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}

} 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: 3lO"ParameterMetaData $s?<U'<9rHQ7F"Qia<?<K

D$FNpsr!w9kH-NlcG9#

c: ParameterMetaData

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// ParameterMetaData example. This program demonstrates
// the new support of JDBC 3.0 for learning information
// about parameters to a PreparedStatement.
//
// Command syntax:
// java PMD
//
//////////////////////////////////////////////////////////////////////////////////
//
// 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.
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// 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 $s?<U'<9O PreparedStatement rH%7"Qia<?

<NPO*hS~PON5]<Hrs!7^9# CallableStatement $s?<U'<9O"PreparedStatement

$s?<U'<9KhCFs!5lk~OQia<?<b5]<H7^9#

CallableStatement $s?<U'<9O"SQL 9F<HasHrHCF9H"<I&Wm7<8c<rFS

P;kh&K7^9#9H"<I&Wm7<8c<O"G<?Y<9&$s?<U'<9r}C?Wm0i

`G9#3NWm0i`O"!Nh&J!=r}CF$^9#

v ~O*hSPOQia<?<"^?O~PO>}NQia<?<r}D3H,G-^9#

v ajMr}D3H,G-^9#

v #tN ResultSet ra93H,G-^9#

JDBC GO50*K"9H"<I&Wm7<8c<FSP7OG<?Y<9KP9k1lNFSP7G9

,"9H"<I&Wm7<8c<KX"7?Wm0i`O?tNG<?Y<9Warh}9k3H,"j^

9#5iK9H"<I&Wm7<8c<&Wm0i`O"LoO SQL 9F<HasHGOBT5lJ$h

&J"Wm0i^AC/J>N?/N?9/rBT9kNKHQ5lk3H,"j^9#

CallableStatements O"`w*hSh}U'<:r,%7? PreparedStatement bGkK>CF$k?a"F

xQ9k?aKG,=9k3H,D=G9 (\7/O"PreparedStatement r2H7F/@5$)#9H"<

I&Wm7<8c<N SQL 9F<HasH,Wm0i`Kkg5lkH"=liN9F<HasHOE*

SQL H7Fh}5l"5iKQU)<^s9N~eb|TG-^9#?/NG<?Y<9h}r1lG"
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FxQD=JG<?Y<9FSP7K+W;k=9k3HO"9H"<I&Wm7<8c<NI$HQcG

9#3NFSP7O>N79F`^GMCHo</erLa7^9,"?/NnHNWaOjb<H&79

F`eG0;7^9#

CallableStatements �����: 7, CallableStatement *V8'/Hrn.9kKO"prepareCall a=C

IrHQ7^9# CallableStatement *V8'/H,n.5lkH-KO" prepareStatement a=CINl

gH1M"SQL 9F<HasH,s!5lk,W,"j^9# SQL 9F<HasHNWj3sQ$kO

=N~@GTol^9#?H(P"conn H$&>0N Connection *V8'/H,{K8_7F$kH[

j7?lgK" CallableStatement *V8'/Hrn.7"SQL 9F<HasHrh@9k`wU'<:r

0;7F"G<?Y<9bGh}D=JuVK9kKO"!Nh&K7^9#

PreparedStatement ps = conn.prepareStatement("? = CALL ADDEMPLOYEE(?, ?, ?");

ADDEMPLOYEE 9H"<I&Wm7<8c<O~OQia<?<H7F"77$>HwN>0HRq]c

Vf"*hS=N>HwN^M<8c<Nf<6< ID ru1hj^9#3NpsKhCF"qRNG<

?Y<9N#tNF<Vk,=N>HwNP3+O|"tpJINpsKhCF975l^9#5iK"9

H"<I&Wm7<8c<O"=N>HwN8`f<6< ID H E a<k&"Il9r8.9k3HbG

-kWm0i`G9#9H"<I&Wm7<8c<,i|f<6<>HQ9o<IU-N E a<kr[Q

I}T"FKw.9k3HbG-^9#=Ne"[QI}TO=N>HwKP7F"=liNpsrNi;

k3H,G-^9#

ADDEMPLOYEE 9H"<I&Wm7<8c<OajMr}Dh&K;CH"CW5l^9#FSP7&W

m0i`,"c2,/87?]KxQG-kh&"ajMH7F.y^?O:T3<Ira93H,G-^

9#ajMO77$>HwNqR ID VfH7FjA9k3HbG-^9#GeK"9H"<I&Wm7

<8c<&Wm0i`ObtGh}5lkHqr}D3H,"j"=liNHqKhCF++l?

ResultSet rFSP7&Wm0i`,xQG-kh&K7F*-^9#9YFN77$>HwNpsrHq

7"a5l? ResultSet rL7FFSP7&Wm0i`,=lirxQG-kh&K9kNOEvJ3HG

9#

3liN?9/N=l>lN?$Wr0;9k}!KD$FO"J<N;/7gsG7olF$^9#

ResultSet ������������*���'�!: CreateStatement *hS PrepareStatement GO"

ResultSet C-rXj9k?aN5]<Hrs!9k PrepareCall N#tNP<8gs,"j^9#

PrepareStatement HO[Jj" PrepareCall a=CIO CallableStatement +iN+08.-<rh}9kP

j(<7gsOs!5lF$^;s (JDBC 3.0 GO"3N50O5]<H5lF$^;s)#J<K"

PrepareCall a=CIN57$FSP7}!N$/D+Ncr(7^9#

c: PrepareCall a=CI

// 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);

���������: 0RNH*j"CallableStatement *V8'/HO 3 ?$WNQia<?<rhk3

H,G-^9#
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v IN
IN Qia<?<O PreparedStatement H18}!GOsIk5l^9# PreparedStatement /i9+iQ

55l?5^6^J set a=CIrHCF"Qia<?<r_j9k3H,G-^9#

v OUT
OUT Qia<?<O"registerOutParameter a=CIKhCFOsIk5l^9#GblL*JA0N

registerOutParameter GO"GiNQia<?<H7FwzQia<?<," 2 V\NQia<?<H7

F SQL ?$W,hil^9#3lKhj"JDBC Ii$P<O"9F<HasH,h}5lkH-KQ

ia<?<,INh&JG<?G"k+,,+j^9# registerOutParameter a=CIN>N 2 DNP

j(<7gsO" java.sql QC1<8 JavaDoc G+D1k3H,G-^9#

v INOUT
INOUT Qia<?<O IN Qia<?<*hS OUT Qia<?<N>}rHCFh},Tolklg

K,WG9# INOUT Qia<?<4HK"9F<HasH,h}5lk0K set a=CI*hS

registerOutParameter a=CIrFSP9,W,"j^9#Jsi+NQia<?<N_j^?OP?K

:T9kH"9F<HasH,h}5lkH-K SQLException ,9m<5l^9#

\7/O"Xc: ~POQia<?<r}DWm7<8c<rn.9kYr2H7F/@5$#

PreparedStatement H1MK" CallableStatement Qia<?<MO set a=CIrFSFSP5J/Fb"

h}NVOM,]}5l^9#POH7FP?5l?Qia<?<KO"clearParameters a=CINzLO

"j^;s# clearParameters rFSP7?e"9YFN IN Qia<?<OFSMr_j9k,W,"j

^9,"9YFN OUT Qia<?<OFSMr_j9k,WO"j^;s#

m: 3NQia<?<N50r"Qia<?<&^<+<N50H.17J$G/@5$#9H"<I&W

m7<8c<FSP7O"O5l?Qia<?<Nt,Vc$J$3Hr|T7^9# SQL 9F<Has

HNfKO"BT~KXj5lkMr=98z ″?″ (Qia<?<&^<+<) ,^^lkbN,"j^

9#!NcrM87F"3li 2 DN50Nc$rN'9kh&K7F/@5$#

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

�!	��������+������������	#,���: 9H"<I&Wm7<8c<NQi

a<?<O"!N9H"<I&Wm7<8c<k@NcNh&K"X"U1il?>0r}CF$^9#

c: 9H"<I&Wm7<8c<&Qia<?<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CREATE
PROCEDURE MYLIBRARY.APROC

(IN PARM1 INTEGER)
LANGUAGE SQL SPECIFIC MYLIBRARY.APROC
BODY: BEGIN

<Perform a task here...>
END BODY

33GO"PARM1 H$&>0,U1il? 1 DN0tQia<?<,"j^9# JDBC 3.0 GO"wz

@1GJ/">0Khk9H"<I&Wm7<8c<&Qia<?<NXj,5]<H5lF$^9#3N

Wm7<8c<N CallableStatement r_j9k3<IO"!Nh&KJj^9#

CallableStatement cs = con.prepareCall(“CALL APROC(?)”);

cs.setString("PARM1", 6); //Sets input parameter at index 1 (PARM1) to 6.
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\7/O"XCallableStatement Nh}Yr2H7F/@5$#

CallableStatements ���: CallableStatement *V8'/HGN SQL 9H"<I&Wm7<8c<

FSP7Nh}O" PreparedStatement *V8'/HGHQ5lkbNH18a=CIKhCFTol^

9#

�!	��������+�������: 9H"<I&Wm7<8c<bG 1 DN SQL Hq9F<H

asH,h}5lkH"=N9H"<I&Wm7<8c<rFSP7?Wm0i`,"Hq5l?kLrx

QG-^9#9H"<I&Wm7<8c<bG#tNHqrFSP7"FSP7&Wm0i`,9YFNH

QD=J ResultSet rh}9k3HbG-^9#

\7/O"Xc: #tN ResultSet r}DWm7<8c<rn.9kYr2H7F/@5$#

m: 9H"<I&Wm7<8c<, executeQuery Gh}5l" ResultSet ,a5lJ$lgO"

SQLException ,9m<5l^9#

ResultSet ����
	#,���: X9H"<I&Wm7<8c<NkLra9YGO" ResultSet *h

S9H"<I&Wm7<8c<KD$Fr7CF*j"9YFN Java™ Development Kit (JDK) jj<9

G0n9kc,s!5lF$^9#3NcGO"ResultSet O9H"<I&Wm7<8c<,GiK+$?

ResultSet +i"GeK+$? ResultSet ^G,gVKh}5l^9#!N ResultSet rH&0K"ResultSet

O/m<:5l^9#

JDK 1.4 GO"9H"<I&Wm7<8c<+i ResultSet rBT7Fh}9k!=,5]<H5lF$^

9#

m: 3N!=O"3^sI~OT$s?<U'<9 (CLI) N V5R2 Khk"pCHJk79F`&5]<

HKIC5l?bNG9#kLH7F"JDK 1.4 r V5R2 hj0NP<8gsG0n5;?lgO"3N

5]<HOxQG-^;s#

�!	��������+��������: 9H"<I&Wm7<8c<+i97tra9!=KD$

FO JDBC EMG7olF$^9,"=_NH3m"iSeries WiCHU)<`GO5]<H5lF$^;

s#9H"<I&Wm7<8c<FSP7+i#tN97tra9}!O"j^;s#9H"<I&Wm7

<8c<bN`wQ_ SQL 9F<HasH+iN97t,,WJlgO"3NMra9?aN 2 DN}

!,"j^9#

v POQia<?<H7FMra9#

v Qia<?<+iNajMH7FMra9#3lOPOQia<?<NClJ1<9G9#\7/O"

XajMr}D9H"<I&Wm7<8c<rh}9kYr2H7F/@5$#

�	������!	��������+������: 9H"<I&Wm7<8c<FSP7NkL,

T@JlgO"BTa=CIrHQ7^9#3Na=CI,lYh}5lkH"JDBC Ii$P<O"Wj

1<7gsK"API FSP7rL7F9H"<I&Wm7<8c<,8.9kkLN?$WrLN9k3

H,G-^9#BTa=CIO"kL, 1 D+#tN ResultSet @C?lg"True rV7^9#9H"<

I&Wm7<8c<FSP7+i97tOV5l^;s#

�	�����!	��������+������: iSeries WiCHU)<`O"XtNajMKw

?"ajMr}D9H"<I&Wm7<8c<r5]<H7F$^9#9H"<I&Wm7<8c<+iN

ajMO>NQia<?<&^</Nh&KiYkU15lF*j"9H"<I&Wm7<8c<FSP7

KhCFdjvFil^9#J<K"=Ncr(7^9#

? = CALL MYPROC(?, ?, ?)
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9H"<I&Wm7<8c<FSP7+iNajMOoK0t?$WG">NPOQia<?<Nh&KP

?5lF$k,W,"j^9#

\7/O"Xc: ajMr}DWm7<8c<rn.9kYr2H7F/@5$#

�: IBM Developer Kit for Java �� CallableStatement 	�%�'5�
: !K"CallableStatement

$s?<U'<9NHQ!Ncr(7^9#

c: CallableStatement $s?<U'<9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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 ();

// Get the value of the output parameter.
int sum = cs.getInt (3);

// Close the CallableStatement and the Connection.
cs.close();
c.close();

\7/O"XCallableStatementsYr2H7F/@5$#

�: ��� ResultSet �����*��7����	
: m: !'eNEWJpsKX7FO"X3

<INC-v`psYr*I_/@5$#

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");

h 1 O IBM Developer Kit for Java 139



// 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
// 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++;
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}

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();

}
}

}

�: �����+�%������*��7����	
: m: !'eNEWJpsKX7FO"X3<

INC-v`psYr*I_/@5$#

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
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.

}
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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();

}
}

}

�: ��������*��7����	
: m: !'eNEWJpsKX7FO"X3<INC-v`

psYr*I_/@5$#

import java.sql.*;
import java.util.Properties;

public class CallableStatementExample3 {

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

// 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
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// 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();

}
}

}

ResultSet
ResultSet $s?<U'<9O"HqrBT9k3HKhCF8.5l?kLXN"/;9rs!7^

9#50e"ResultSet NG<?O"CjtNsHCjtNTr^`F<VkH7FM(k3H,G-^

9#GU)kHGO"F<VkTOgVK!w5l^9#!wNP], 1 TG"lP"sNMO"$UN

gxG"/;9G-^9#

ResultSet *V8'/HrHQ9kKO"J<r2H7F/@5$#

ResultSet NC-

3N;/7gsGO"J<N ResultSet C-KD$Fb@7F$^9#

v ResultSet N?$W

v BT-

v Connection *V8'/Hr3_CH9k3HKhCF ResultSet r/m<:9kD=-

v ResultSet C-NXj

+<=k\0

iSeries Java™ Database Connectivity (JDBC) Ii$P<O"9/m<kD=J ResultSet r5]<H7

^9#9/m<kD=J ResultSet GO"$/D+N+<=k[Va=CIrHQ7F"G<?NT

rIsJgxGbh}G-^9#

ResultSet G<?N!w

ResultSet *V8'/H,"TNsG<?rh@9k?aNINh&Ja=CIrw(F$k+N'7

F/@5$#

ResultSet NQ9

iSeries JDBC Ii$P<GO"J<N?9/rBT9k3HKhCF"ResultSet rQ9G-^9#

v TN97

v TNo|

v TN^~
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v jLV97NQ9

ResultSet Nn.

ResultSet *V8'/HO" Statement"PreparedStatement"^?O CallableStatement $s?<U'<

9Gs!5lF$k executeQuery a=CIrHQ9k3HKhCFn.G-^9#3N;/7gsG

O""Wj1<7gsG ResultSet *V8'/H,TWKJC?H-K=lr/m<:9k}!KD

$Fbb@7F$^9#

ResultSet ���: GU)kHG"n.5lk9YFN ResultSet O"Vg}~N_WN?$WHVI

_hjlQWNBT-r}A"+<=kO3_CH-&r6(F]}5l^9#c0H7F"WebSphere

GO=_+<=kN]}D=-NGU)kH,Q95lF$F"+<=kO3_CH~KE[*K/m<:

9kh&KJCF$^9#3liNC-O"Statement"PreparedStatement"*hS CallableStatement *V8

'/HG"/;9D=Ja=CIrL7F=.G-^9#

ResultSet ����: ResultSet ?$WO"ResultSet KX7FJ<NvArXj7^9#

v ResultSet O9/m<kD=+I&+#

v ResultSet $s?<U'<9NjtKhCFjA5lF$k JDBC (Java™ Database Connectivity)

ResultSet N?$W#

3liN ResultSet ?$WNjAOJ<NH*jG9#

TYPE_FORWARD_ONLY
ResultSet Nh,+i ResultSet NvxK~+&h}@1,T(k+<=k#3lOGU)kHN?

$WG9#

TYPE_SCROLL_INSENSITIVE
ResultSet NfrF}~K9/m<k9k3H,G-k+<=k#3N?$WN+<=kO"*<W

s7F$kH-KG<?Y<9KC(ilkQ9r6N7^;s#3lKO"Hq,h}5l?H

-dG<?,hjP5lkH-KHqr~-9kT,^^l^9#

TYPE_SCROLL_SENSITIVE
ResultSet NfrF}~K9/m<k9k3H,G-k+<=k#3N?$WN+<=kO"*<W

s7F$kH-KG<?Y<9KC(ilkQ9r6N7^9#G<?Y<9XNQ9O"

ResultSet G<?K>\FA7^9#

JDBC 1.0 ResultSet OoKVg}~N_WG9#9/m<kD=J+<=kO JDBC 2.0 GIC5l^7

?#

m: blocking enabled *hS block size \3WmQF#<O" TYPE_SCROLL_SENSITIVE +<=kN6

YKFA7^9#VmC/=rT&H"G<?, JDBC Ii$P<X=NbNK-cC7s05l"QU

)<^s9,~e7^9#

F<VkKT,^~5lkH-N sensitive ResultSet H insensitive ResultSet Njcr(9Xc: 6N*h

Ss6NN ResultSetYr2H7F/@5$#

Q9, ResultSet N6YKpE$F SQL 9F<HasHN where 8aKINh&KFA9klg,"k

N+r(9Xc: ResultSet N6YYr2H7F/@5$#

���: BT-O"ResultSet r97G-k+I&+rhj7^9#3N?$Wb"ResultSet $s?<U'

<9NjtKhCFjA5lF$^9#HQD=JBT-N_jMOJ<NH*jG9#
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CONCUR_READ_ONLY
G<?Y<9+iNG<?NI_hjK@1HQ5lk ResultSet#3lOGU)kHN_jG9#

CONCUR_UPDATEABLE
Q9rC(k3HNG-k ResultSet#3liNQ9O"pKJkG<?Y<9KC(k3H,G-

^9#\7/O"XResultSet NQ9Yr2H7F/@5$#

JDBC 1.0 ResultSet OoKVg}~N_WG9#97D=J ResultSet O JDBC 2.0 GIC5l^7?#

m: JDBC EMKhlP" JDBC Ii$P<O"MrloKHQ9k3H,G-J$lg" ResultSet N

BT-_jN ResultSet ?$WrQ99k3H,G-^9#=Nlg"JDBC Ii$P<O Connection *

V8'/HKP9kYprP7^9#

"Wj1<7gs, TYPE_SCROLL_INSENSITIVE, CONCUR_UPDATEABLE ResultSet rXj9k"ku

7,"j^9#G<?N3T<rn.9k3HKhCF"Insensitivity (T6N) ,G<?Y<9&(s8s

K$sWjasH5lF$^9#3NH-"3N3T<rL7FpKJkG<?Y<9r979k3HOG

-^;s#3NH_go;,Xj5lF$klgO"Ii$P<,6Yr TYPE_SCROLL_SENSITIVE K

Q97"Wa,Q95l?3Hr(9Yprn.7^9#

�����: ]}D=-NC-O" Connection *V8'/HG3_CHrFSP9H ResultSet ,/m<

:5lk+I&+rhj7^9#]}D=-C-Nh}N?aN JDBC API O"P<8gs 3.0 GN7!

=G9#?@7"M$F#V JDBC Ii$P<O"$/D+Njj<9G\3WmQF#<rs!7F*

j"3N\3WmQF#<GO"\3N<Gn.5l?9YFN ResultSet K=NGU)kHrXj9k3

H,G-^9 (X\3WmQF#<YHXDataSource WmQF#<Yr2H)# API 5]<HO"\3Wm

QF#<N_jr*<P<i$I7^9#]}D=-C-NMO"ResultSet jtKhCFjA5lF*

j"=lOJ<NH*jG9#

HOLD_CURSOR_OVER_COMMIT
*<Ws7F$k+<=kO9YF"commit 8a,FSP5lFb*<Ws7?^^G9#3l

OM$F#V JDBC NGU)kHMG9#

CLOSE_CURSORS_ON_COMMIT
*<Ws7F$k+<=kO"commit 8a,FSP5lkH/m<:5l^9#

m: $DGb\3Gm<kPC/,FSP5lkH"*<Ws7F$k+<=kO9YF/m<:5l^

9#3NvBO"^jh/NilF$^;s,"G<?Y<9,+<=kr7&H-N&LN}!G9#

JDBC EMKhlP"+<=kN]}D=-NGU)kHO"$sWjasF<7gsjAG9#ltNW

iCHU)<`O CLOSE_CURSORS_ON_COMMIT rGU)kHH7FHQ7^9#g>N"Wj1<7

gsGOaL3lOdjKJj^;s,"3_CH-&r6(F+<=kr`n9klgO"HQ7F$k

Ii$P<N0nKmU9k,W,"j^9# Toolbox JDBC Ii$P<O"

HOLD_CURSORS_ON_COMMIT NGU)kHbHQ7^9," UDB for Windows® NT QN JDBC Ii

$P<NGU)kHO"CLOSE_CURSORS_ON_COMMIT G9#

ResultSet �����: ResultSet NC-O"=N ResultSet *V8'/H,$C?sn.5lF7^&H"

Q=7^;s#7?,CF"C-O*V8'/Hrn.9k0KXj9k,W,"j^9#3liNC-

O"?EjA5lF$k createStatement"prepareStatement"*hS prepareCall a=CINPj(<7gs

rL7FXjG-^9#

ResultSet C-rXj9kKO"J<NHTC/r2H7F/@5$#

v ResultSet C-NXj (Statement Nlg)

v ResultSet C-H+08.-<&5]<HNXj (PreparedStatement Nlg)
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v ResultSet C-H+08.-<&5]<HNXj (CallableStatement Nlg)

m: ResultSet ?$WH ResultSet NBT-rh@9k?aN ResultSet a=CIO"j^9," ResultSet

N]}D=-rh@9k?aNa=CIO"j^;s#

�: �������� ResultSet: J<NcO"F<VkKT,^~5lk]N"6N ResultSet H

s6N ResultSet HNc$r(7F$^9#

c: 6N*hSs6NN ResultSet

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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")) {

System.out.println("creating a TYPE_SCROLL_INSENSITIVE cursor");
s = connection.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE, ResultSet.CONCUR_READ_ONLY);

} else {
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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();

}
}

}

�: ResultSet ���: J<NcO"ResultSet N6YKpE$?"Q9, SQL 9F<HasHN

where 8aK?(kFAr(7F$^9#

c: ResultSet N6Y

h 1 O IBM Developer Kit for Java 147



m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();

} 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 {
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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();

}
}

public void cleanup() {
try {

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

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

}
}

}

;�&���: ResultSet.next a=CIrHQ9kH"ResultSet br 1 T:D\07^9# Java™

Database Connectivity (JDBC) 2.0 GO" iSeries JDBC Ii$P<O9/m<kD=J ResultSet r5]<

H7^9#9/m<kD=J ResultSet GO" previous"absolute"relative"first"*hS last a=CIr

HQ9k3HKhj"G<?NTrINh&JgxGbh}G-^9#

GU)kHGO"JDBC ResultSets OoKVg}~N_WG9#3lO"#lN-zJ+<=k[Va=C

I, next() G"k3HrU#7^9#9/m<kD=J ResultSet O@(*KWa9k,W,"j^9#

\7/O"ResultSet ?$Wr2H7F/@5$#

9/m<kD=J ResultSet GO"J<N+<=k[Va=CI,HQG-^9#
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a=CI b@

Next 3Na=CIO"ResultSet bG+<=krg}~K 1 T\07^9#

3Na=CIO"+<=k,-zJTK[V5llP true r"=&GJ1lP false ra7

^9#

Previous 3Na=CIO"ResultSet bG+<=krU}~K 1 T\07^9#

3Na=CIO"+<=k,-zJTK[V5llP true r"=&GJ1lP false ra7

^9#

First 3Na=CIO"+<=kr ResultSet bNGiNTK\07^9#

3Na=CIO"+<=k,GiNTK[V5llP true r"ResultSet ,uJi false r

a7^9#

Last 3Na=CIO"+<=kr ResultSet bNGeNTK\07^9#

3Na=CIO"+<=k,GeNTK[V5llP true r"ResultSet ,uJi false r

a7^9#

BeforeFirst 3Na=CIO"+<=kr ResultSet bNGiNTN900K\07^9#

uN ResultSet KO"3Na=CIO5zG9#3Na=CI+iNajMO"j^;s#

AfterLast 3Na=CIO"+<=kr ResultSet bNGeNTN90emK\07^9#

uN ResultSet KO"3Na=CIO5zG9#3Na=CI+iNajMO"j^;s#

Relative (int rows) 3Na=CIO"+<=kr=N=TLVKjP9kLVX\07^9#

v T, 0 Nlg"3Na=CIO5zG9#

v T,5Nlg"+<=kOg}~K=NTt@1\05l^9#=TT+i ResultSet N

vx^GNTt,"~OQia<?<GXj5l?Tthj/J$lg"3Na=CIO

afterLast H1MK`n7^9#

v T,iNlg"+<=kOU}~K=NTt@1\05l^9#=TT+i ResultSet N

h,^GNTt,"~OQia<?<GXj5l?Tthj/J$lg"3Na=CIO

beforeFirst H1MK`n7^9#

3Na=CIO"+<=k,-zJTK[V5llP true r"=&GJ1lP false ra7

^9#

Absolute (int row) 3Na=CIO"+<=krTMGXj5l?TK\07^9#

TM,5Nlg"+<=kO ResultSet Nh,+it(F=NTtV\K[V5l^9#G

iNTNVfO 1"2 V\O 2 G9# ResultSet bNTt,TMGXj5l?Tthj/J

$lg"3Na=CIO afterLast H18}!G`n7^9#

TM,iNlg"+<=kO ResultSet N*;+it(F=NTtV\K[V5l^9#G

*TNVfO -1"Ge+i 2 V\O -2 G9# ResultSet bNTt,TMGXj5l?Tt

hj/J$lg"3Na=CIO beforeFirst H18}!G`n7^9#

TM, 0 Nlg"3Na=CIO beforeFirst H18}!G`n7^9#

3Na=CIO"+<=k,-zJTK[V5llP true r"=&GJ1lP false ra7

^9#
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ResultSet ��%���: ResultSet *V8'/HO"TNsG<?rh@9k?aN$/D+Na=C

I,woCF$^9#INa=CIb"get<Type> (<Type> O Java™ G<?&?$W) H$&A0G9#

3liNa=CIKO"?H(P"getInt"getLong"getString"getTimestamp"getBlob JI,"j^9#3

lia=CIN[HsI9YFO1lNQia<?<rHj"=NQia<?<O ResultSet bNswz

+"s>N$:l+G9#

ResultSet NsKOVf,U1il^9#VfO 1 +iO^j^9#s>,HQ5l"ResultSet bK18

>0r}Ds,#t"klgO"GiNbN,a5l^9##tNQia<?<rHk get<Type> a=C

Ib"j^9#*W7gsN Calendar *V8'/HO=NlcG9#3N*V8'/HO getTime"

getDate"*hS getTimestamp KO93H,G-^9#\7/O"java.sql QC1<8N Javadoc r2H7

F/@5$#

*V8'/Hra9 get a=CINlg" ResultSet Ns,LkNH-O"ajMOLkKJj^9#W

j_F#V&?$WNlgO"LkOa;^;s#=Nlg"MO 0 + false G9#"Wj1<7gs,

LkH 0 ^?O false rhL9k,W,"klgO"FSP7N>eK wasNull a=CIrHQ7^9#

3Na=CIO"M,B]N 0 ^?O false M+I&+""k$O"=NMO ResultSet M,\vKLk

@C??aKa5l?N+I&+r=L7^9#

ResultSet $s?<U'<9NHQ!NcKD$FO"Xc: IBM Developer Kit for Java QN ResultSet $

s?<U'<9Yr2H7F/@5$#

ResultSetMetaData �'�!: getMetaData a=CIO"ResultSet *V8'/HKP7FFSP5lkH"

ResultSet *V8'/HNsr-R9k ResultSetMetaData *V8'/Hra7^9#BT5lF$k SQL

9F<HasH,BT~^G'15lJ$lg" ResultSetMetaData rHQ9lP"G<?N!wKHQ9

Y- get a=CIr=LG-^9#J<N3<IcGO" ResultSetMetaData rHQ7FkL;CHbNF

s?$Wr=L7F$^9#

c: ResultSetMetaData rHQ7FkL;CHbNFs?$Wr=L9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

ResultSetMetaData $s?<U'<9NHQ!NcKD$FO"Xc: IBM Developer Kit for Java QN

ResultSetMetaData $s?<U'<9Yr2H7F/@5$#

ResultSet ���: ResultSet NGU)kH_jO"VI_hjlQWG9#7+7"Java™ Database

Connectivity (JDBC) 2.0 GO" iSeries JDBC Ii$P<O97D= ResultSet r04K5]<H7F$^

9# ResultSet N97}!KD$FO"ResultSet NBT-r2H9k3H,G-^9#

����: TO ResultSet $s?<U'<9rL7FG<?Y<9&F<VkbG97G-^9#3NW

m;9KX"7?9FCWO"J<NH*jG9#

1. o9N update<Type> a=CI (<Type> O Java G<?&?$W) rHQ7F"CjNTNMrQ99

k# update<Type> a=CIO"MN!wKHQ9k3H,G-k get<Type> a=CIHP~7F$^

9#

2. TrpKJkG<?Y<9K,Q9k#
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G<?Y<9=NbNO"2 V\N9FCWrBT9k^GO975l^;s# updateRow a=CIrF

SP5:K ResultSet Nsr977Fb"G<?Y<9KQ9OC(il^;s#

Wh7?TKP9k97O"cancelUpdates a=CIGK~9k3H,G-^9#$C?s updateRow a=

CIrFSP;P"G<?Y<9KP9kQ9ONj5l"5Ka93HOG-^;s#

m: G<?Y<9,97Q_NTrX7(9jJr}CF$J$lg" rowUpdated a=CIOoK false

ra7^9#3lKP~7F updatesAreDetected a=CIb false ra7^9#

����: TO ResultSet $s?<U'<9rL7FG<?Y<9&F<VkbGo|G-^9#

deleteRow a=CIrXj9kH"=TNT,o|5l^9#

����: TO ResultSet $s?<U'<9rL7FG<?Y<9&F<VkK^~G-^9#3NWm

;9GOV^~TWrHQ7^9#"Wj1<7gsO3NV^~TWKB]K+<=kr\07"G<?

Y<9K^~9kMr_j7^9#3NWm;9KX"7?9FCWO"J<NH*jG9#

1. ^~TK+<=krV/#

2. 77$TNFsNMr_j9k#

3. G<?Y<9KTr^~7"$UG+<=kr ResultSet bN=TNTKa9#

m: 7,TO"+<=k,V+lF$kF<VkKO^~5l^;s#3liOLo"F<Vk&G<?&

9Z<9NvxKIC5l^9#jl<7gJk&G<?Y<9O"GU)kHGOLVM8GO"j^;

s#?H(P"3 V\NTK+<=kr\07F?+r^~7Fb"eNf<6<,G<?rhjP9H-

K 4 V\NTN0K=l,=(5lk3HO"j^;s#

�������'�!: ResultSet rL7FG<?Y<9r979k?aNa=CIJ0K"jLV97r

/T9k?aN SQL 9F<HasHrHQ9k3H,G-^9#3N5]<HO">0U-+<=krH

Q9k3Hr0sH7F$^9# JDBC O"3liNMXN"/;9rD=K9k Statement +iN

setCursorName a=CIH" ResultSet +iN getCursorName a=CIrs!7F$^9#

supportsPositionedUpdated H supportsPositionedDelete N 2 DN DatabaseMetaData a=CIOIAib"M

$F#V JDBC Ii$P<G3NU#<Ac<,5]<H5lF$lP true ra7^9#

\7/O"Xc: >N9F<HasHN+<=krp7F9F<HasHGMrQ99kYr2H7F/@

5$#

\7/O"Xc: >N9F<HasHN+<=krp7FF<Vk+iMr|n9kYr2H7F/@5

$#

�: ��
)��+���;�&�����)���������	
: J<O">N9F<HasH

N+<=krp7FF<Vk+iMr|n9k}!NcG9#

c: >N9F<HasHN+<=krp7FF<Vk+iMr|n9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;

public class UsingPositionedDelete {
public Connection connection = null;
public static void main(java.lang.String[] args) {

UsingPositionedDelete test = new UsingPositionedDelete();

test.setup();
test.displayTable();
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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 ());

// Loop through the ResultSet and update every other entry.
while (rs.next ()) {

if (rs.next())
stmt2.execute ();
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}

// 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();

}
}

}

�: ��
)��+���;�&�����
)��+�������	
: J<O">N9F<Ha

sHN+<=krp7?9F<HasHKhkMNQ9}!NcG9#

c: >N9F<HasHN+<=krp7F9F<HasHGMrQ99k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;

public class UsingPositionedUpdate {
public Connection connection = null;
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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");

System.out.println("Cursor name is " + rs.getCursorName());

PreparedStatement stmt2 = connection.prepareStatement ("UPDATE "
+ " CUJOSQL.WHERECUREX

SET COL_VALUE = ’CHANGED’
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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: ");
e.printStackTrace();

}
}

}

ResultSet ���: ResultSet *V8'/Hrn.9kKO" Statement"PreparedStatement"^?O

CallableStatement $s?<U'<9+i executeQuery a=CIrHQ7^9#?@7"}!O>Kb"j

^9#?H(P" getColumns"getTables"getUDTs"getPrimaryKeys JIN DatabaseMetaData a=CI
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O" ResultSet ra7^9#1lN SQL 9F<HasHNh}G"#tN ResultSet ra93HbG-^

9#5iK"Statement"PreparedStatement"^?O CallableStatement $s?<U'<9Gs!5lF$k

execute a=CIrFSP7?eK" getResultSet a=CIrHQ7F ResultSet *V8'/Hr!w9k

3H,G-^9#

\7/O"Xc: #tN ResultSet r}DWm7<8c<rn.9kYr2H7F/@5$#

ResultSets �#��-: ResultSet *V8'/HO"X"9k Statement *V8'/H,/m<:9kH+

0*K/m<:5l^9," ResultSet *V8'/HOHQ7J/JC?i/m<:9k3Hr*+a7^

9#=&9lP"(~KbtG<?Y<9&j=<9,r|5l"=lKhCF"Wj1<7gsN9k<

WCH,}g9kD=-,"j^9#

DatabaseMetaData FSP7KhCF8.5l? ResultSet r/m<:9k3HbgZG9#3liN

ResultSet Nn.KHQ5l? Statement *V8'/HK>\"/;99k3HOG-J$NG" Statement

*V8'/HG>\ close rFSP93HO7^;s#3liN*V8'/HO_$Kjs/5l"0t

N ResultSet *V8'/Hr/m<:9kH" JDBC Ii$P<,btN Statement *V8'/Hr/m

<:9kh&KJCF$^9#3liN*V8'/Hrj0G/m<:7J$lg"79F`Oz-3-n

07^9,",WJeNj=<9rHQ9k3HKJj^9#

m: ResultSet N]}D=-C-Gb ResultSet r+0*K/m<:9k3H,G-^9# close O

ResultSet *V8'/HG?sGbFSP93H,G-^9#

�: IBM Developer Kit for Java �� ResultSet 	�%�'5�
: J<O"ResultSet $s?<U'

<9NHQ!NcG9#

c 1: ResultSet $s?<U'<9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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");

h 1 O IBM Developer Kit for Java 157



s = con.createStatement();

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 �� ResultSetMetaData 	�%�'5�
: m: !'eNEWJp

sKX7FO"X3<INC-v`psYr*I_/@5$#

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();
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rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
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 6��5�����!��

*V8'/H&W<js0O" Java ™ Database Connectivity (JDBC) HQU)<^s9N@DGGbh

/hje2ilkHTC/G9# JDBC GHQ5lk*V8'/H (Connection"Statement"*hS

ResultSet *V8'/HJI) N?/On.KqQ,++kNG"3liN*V8'/Hr,WKJk?S

Kn.9kNGOJ/FxQ9k3HG"QU)<^s9eNg-Jx@r@k3H,G-^9#

f<6<KeoCF9GK?/N"Wj1<7gsG"*V8'/H&W<js0OOsIk5lF$^

9#?H(P"WebSphere O"JDBC *V8'/H&W<js0r-OOK5]<H7F*j"W<kN

I}}!r)fG-kh&KJCF$^9#3N?a"H+NW<js0&a+K:`r$K9k3HJ

/",WJ!=rxQ9k3H,G-^9#7+7"3N5]<H,J1lP"[HsIN"Wj1<7g

sKD$F=je<7gsr+,G+D1k,W,"j^9#

JDBC Wm0i`G*V8'/H&W<js0rHQ9kKO"J<r2H7F/@5$#

*V8'/H&W<js0N?aN DataSource 5]<HNHQ

G<?Y<9K"/;99k?aN&LN=.r#tN"Wj1<7gsG&Q9k?aK"

DataSources rHQG-^9#3N3HO"F"Wj1<7gsG18 DataSource >r2H5;k3

HKhCFB=7^9#

ConnectionPoolDataSource NWmQF#<

ConnectionPoolDataSource $s?<U'<9O"QU5lF$kl"NWmQF#<rHQ9k3H

KhCF=.G-^9#
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DataSource Y<9N9F<HasH&W<js0

9F<HasH&W<js0O"\3W<kbGHQG-^9# UDBConnectionPoolDataSource $s

?<U'<9N maxStatements WmQF#<rHQ9kH" 1 DN\3N<GW<kG-k9F<

HasHNtr DataSource GXjG-kh&KJj^9#

H+NW<js0&=je<7gsN=[

DataSources N5]<Hr,WH7J$"^?OLN=JKM87J$"H+N\3*hS9F<Ha

sH&W<js0r+/G-^9#

6��5�����!������ DataSource �������: DataSource rHQ9kH"G<?

Y<9K"/;99kH-K"#tN"Wj1<7gsG 1 DN=.r&QG-kh&KJj^9#3N

3HO"F"Wj1<7gsG18 DataSource >r2H5;k3HKhCFB=7^9#

DataSource rHQ9k3HKhj"?/N"Wj1<7gsrf{_Vlj+iQ9G-^9#?H(

P"9YFN"Wj1<7gsGHQ9kGU)kH&i$Vij<N>0rQ97" 1 DN DataSource

rHQ7F"=li9YFN\3r~j7?lg"=N DataSource G3l/7gsN>0r97G-^

9#=Ne"HQ7F$k9YFN"Wj1<7gsO"77$GU)kH&i$Vij<NHQr+O7

^9#

DataSource rHQ7F""Wj1<7gsN\3r~j9klg"\3W<js0N?aKM$F#V

JDBC Ii$P<NH_~_5]<HrHQG-^9#3N5]<HO"ConnectionPoolDataSource $s?

<U'<9NBuH7Fs!5l^9#

W<js0O"*} Connection *V8'/HNeojK"V@}WConnection *V8'/HrP93HK

hCFB=7^9#@} Connection *V8'/HHO"W<js05l? Connection *V8'/HK

hCFa5lk\3*V8'/HN3HG9#=l>lN@}\3*V8'/HO"W<js05l?\3

*V8'/HG=5lk*}\3XNl~OsIkH7F!=7^9#"Wj1<7gsKHCFO"

Connection *V8'/H,a5llP"=li 2 DNVKOg-Jc$O"j^;s# Connection *V

8'/HG/m<:&a=CIrFSP9H-K"o:+Jc$,PF/k@1G9#3NFSP7O"@

}\3r5zK7F"LN"Wj1<7gs,*}\3rHQG-kW<kK*}\3ra7^9#3N;

!rHQ9kH"?/N@}\3*V8'/HG"1 DN*}\3rFxQG-kh&KJj^9#

����������: \3W<js0O"ConnectionPoolDataSource *V8'/Hr2H9k

DataSource *V8'/Hrn.9k3HGB=7^9# ConnectionPoolDataSource *V8'/HKO"W

<k]iN5^6^JWGrh}9k?aK_jG-kWmQF#<,"j^9#

UDBDataSource *hS UDBConnectionPoolDataSource rHQ7F\3W<js0r;CH"CW9k}!

N\YNcr2H7F/@5$#3NcG JNDI ,4v9krdN\YKD$FO"XJava Naming and

Directory Interface (JNDI)Yb2HG-^9#

cGO"2 DN DataSource *V8'/Hr 1 DKP$sI9kjs/O"dataSourceName G9#3Nj

s/O"W<js0r+0*KI}9k ConnectionPoolDataSource *V8'/HXN\3NN)rd|9

kh&" DataSource *V8'/HKLN7^9#

���������������	�������: Connection W<js0rHQ9k"Wj1<7gs

H"=lrHQ7J$"Wj1<7gsHNVKO"c$O"j^;s#7?,CF"W<js0&5]<

HO""Wj1<7gs&3<IN0;eKICG-^9#=N]K""Wj1<7gs&3<IKQ9r

C(k,WO"j^;s#
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\YO"Xc: \3W<js0NQU)<^s9rF9H9kYr2H7F/@5$#

!K(9NO"+/~K0RNWm0i`rm<+kKBT9kH-NPOG9#

sW<js0 DataSource P<8gsN?$_s0r+O (Start timing the non-pooling DataSource

version...)

Pa~V: 6410 (Time spent: 6410)

W<js0&P<8gsN?$_s0r+O... (Start timing the pooling version...)

Pa~V: 282 (Time spent: 282)

Java Wm0i`,0;7^7? (Java program completed)

GU)kHGO"UDBConnectionPoolDataSource O 1 DN\3rW<js07^9#"Wj1<7gs,

\3r#ts,WH7F$F"lYK 1 DN\3@1r,WH9klg" UDBConnectionPoolDataSource

rHQ9k3HO"04JrhvKJj^9#?tN\3r1~K,WH9klgO"

ConnectionPoolDataSource r=.7",WHj=<9r~?9,W,"j^9#

�: UDBDataSource �� UDBConnectionPoolDataSource �����!�����-��	
:

J<K"UDBDataSource *hS UDBConnectionPoolDataSource G\3W<js0rHQ9k}!Nc

r(7^9#

c: UDBDataSource *hS UDBConnectionPoolDataSource G\3W<js0r;CH"CW9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

}
}

�: ����!����'/���
�)
�	
: J<K"W<js05l?H-NQU)<^s9

HW<js05lF$J$H-NQU)<^s9rPf7FF9H9k}!r(7^9#

c: \3W<js0NQU)<^s9rF9H9k
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();

}
endTime = System.currentTimeMillis();
System.out.println("Time spent: " + (endTime - startTime));

}
}

ConnectionPoolDataSource ����)��: ConnectionPoolDataSource $s?<U'<9GO"=

.N?aKl"NWmQF#<,QU5lF$^9#!N=KO"3Nh&JWmQF#<Nb@,\;i

lF$^9#

WmQF#< b@

initialPoolSize W<kriaF$s9?s9=9klg"3NWmQF#

<Khj"W<kK[V9k\3t,hj5l^9#3N

M, minPoolSize H maxPoolSize NOO0GXj5lk

lg"n.9ki|\3NtH7F minPoolSize ^?O

maxPoolSize ,HQ5l^9#
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WmQF#< b@

maxPoolSize W<k,HQ5lklg"W<kK^^lkthjb?/

N\3rWaG-^9#3NWmQF#<GO"W<kK

n.G-kGg\3trXj7^9#

W<k,Gg5$:KJCF$F"9YFN\3,HQf

G"klgKO""Wj1<7gsO"W<kKa5lk

\3rVVmC/W;:KT!7^9#eojK"JDBC

Ii$P<O"DataSource WmQF#<KpE$F77

$\3r=.7"\3ra7^9#

maxPoolSize H7F 0 ,Xj5lklg"O93HNG

-kj=<9,79F`K"kBj"W<kr5BKHg

9k3H,G-^9#

minPoolSize W<krHQfN9Q$/O"=lK^^lk\3Ntr

}d93H,G-^9#"/F#SF#<&lYk,"W

<k+i$/D+N Connection ,z-P5lJ$@^G

<,kH"CK}3OJ/Fbj=<9,hil^9#

=Nh&J1<9GO"JDBC Ii$P<K"_Q7?$

/D+N\3rr|9k!=,"j^9#3NWmQF#

<rHQ9kH"JDBC K\3rr|9kh&LN7"H

QG-kCjN\3troK]Dh&K9k3H,G-^

9#

minPoolSize H7F 0 ,Xj5lklg"W<k,9Y

FN\3rr|7""Wj1<7gs,\3Wa4HK\

3~VrB]Kh}G-kh&KJj^9#

maxIdleTime \3O"HQ5l:K|V5lF$k|VrIW7^9#

3NWmQF#<O"\3rr|9k0K""Wj1<7

gs,\3r$HQK7F*1k|VrXj7^9 (D^

j",WJthjb5iK?/N\3,8_9kH$&3

HG9)#

3NWmQF#<O"C1LN~VG"j"B]N/m<

:,Tolk~orXj9kbNGO"j^;s#33G

O"\3rr|9k?aN=,J~V,$DPa9k+r

Xj7^9#

propertyCycle 3NWmQF#<O"3liN,'NBTHBTNVG"

Pa9k3Hr'ailF$kCtr=7^9#

m: maxIdleTime ^?O propertyCycle N$:l+N~Vr 0 K_j9klg" JDBC Ii$P<O"=

l+NGOW<k+i|n5lk\3r!:7^;s# initial"min"*hS max 5$:KXj5lk,

'O^@-zG9#

maxIdleTime *hS propertyCycle , 0 GJ$lg"W<krFk9k?aKI}9lCI,HQ5l^

9#3N9lCIO"propertyCycle C4HK&'$/7"W<kbN9YFN\3r!:7F"

maxIdleTime CJeHQ5lF$J$\3rN'7^9#3Np`KvFO^k\3O"minPoolSize K#

9k^GW<k+i|n5l^9#
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DataSource 0�
�
)��+�����!��: UDBConnectionPoolDataSource $s?<U'<9

GHQG-kLNWmQF#<O" maxStatements G9#3NWmQF#<rHQ9kH"\3W<kb

GN9F<HasH&W<js0,D=KJj^9#9F<HasH&W<js0@1,"

PreparedStatements *hS CallableStatements KFA7^9#9F<HasH&*V8'/HO"W<js

05l^;s#

9F<HasH&W<js0NBuO"\3W<js0NBuHwF$^9#"Wj1<7gs,

Connection.prepareStatement(″select * from tablex″) rFSP9H"W<js0&b8e<k,"\3<G

Statement *V8'/H,`w5lF$k+I&+rN'7^9#`w5lF$klg"*}*V8'/H

GOJ/"@} PreparedStatement *V8'/H,O5l^9#/m<:rFSP9H"Connection *V8

'/H,W<kKa5l"@} Connection *V8'/H,P5l"=7F Statement *V8'/H,Fx

QG-kh&KJj^9#

maxStatements WmQF#<rHQ9kH"DataSource O"\3<GW<js0G-k9F<HasHNt

rXjG-^9#M, 0 Nlg"9F<HasH&W<js0rHQ7J$3Hr(7^9#9F<Ha

sH&W<k,$CQ$Nlg"HQ5l?lVE$"k4j:`,,Q5l"P5lk9F<HasH,

=L5l^9#

Xc: 2 DN DataSource NQU)<^s9NF9HYGO"\3W<js0@1rHQ9k 1 DN

DataSource H"9F<HasH*hS\3W<js0rHQ9kb& 1 DN DataSource rF9H7^

9#

!NcO"+/~K3NWm0i`rm<+kKBT9kH-NPOG9#

9F<HasH&W<js0NG<?&=<9r8+7F$^9 (Deploying statement pooling data source)

\3W<js0lQP<8gsN?$_s0r+O... (Start timing the connection pooling only version...)

Pa~V: 26312 (Time spent: 26312)

9F<HasH&W<js0&P<8gsN?$_s0r+O... (Starting timing the statement pooling

version...)

Pa~V: 2292 (Time spent: 2292)

Java Wm0i`,0;7^7? (Java program completed)

�: 2 �� DataSource ��'/���
�)
�	
: !K"\3W<js0@1rHQ9k 1 D

N DataSource H"9F<HasHH\3W<js0rHQ9kLN DataSource rF9H9kcr(7^

9#

c: 2 DN DataSource NQU)<^s9rF9H9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();
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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");
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);

}
}

�������!�����: DataSources r5]<H7?j"LN=JKjk3HJ/"H+N\3

W<js0*hS9F<HasH&W<js0r+/9k3H,G-^9#

W<js0;!O".5J Java "Wj1<7gsGBi5l^9,"3N3HO"5<VlCHdg,O

J n X"Wj1<7gsKb18h&KvFO^j^9#3NcO"QU)<^s9djrBi9kH-

KHQ5l^9#
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Gbs9Hl<7gs&"Wj1<7gsKO"J<N 2 DN!=,"j^9#

v 77$wzH>0rG<?Y<9&F<VkK^~9k3H#

v Xj7?wzN>0rF<Vk+iI_hk3H#

"Wj1<7gsKP9k04J3<IO"IBM N Developer Kit for Java JDBC Web Page +i@

&sm<IG-^9#

3N"Wj1<7gscO"./0n7^;s#3N3<IrHQ7F getValue a=CIKP7F 100

NFSP7rBT7" putValue a=CIKP7F 100 NFSP7rBT9kH"8`No</9F<7

gsG?Q 31.86 C++j^7?#

djO"Wa4HKDgJG<?Y<9nH,8_9k3HG9#D^j"\3rN)7"9F<HasH

r~j7"9F<HasHrh}7"9F<HasHr/m<:7"=7F\3r/m<:9ko1G9#

TC?3H9YFr=l>lNWaeKK~7F7^&NGOJ/"3NWm;9Nt,rFxQ9k?a

N}!,"kO:G9#\3W<js0O"\3Nn.3<Ir"W<k+i\3r~j9k3<IKV-

9("\3N/m<:&3<Ir"HQ9k\3rW<kKa93<IKV-9(^9#

\3W<js0N3s9Hi/?<O"\3rn.7FW<kKV-^9#W<k&/i9KO"HQ9k

\3r57"\3rHQ7?h},*;7?H-K"=N\3rW<kKa9?aN"take *hS put a

=CI,"j^9#W<k&*V8'/HO&Qj=<9G"k?a"3liNa=CIO1|=5l^9

,"W<js05l?j=<9r#tN9lCIG1~K`n9ko1GO"j^;s#

getValue a=CIGO"FSP73<IKQ9,C(ilF$^9# putValue a=CIO(5lF$^;

s,"NBKQ9,C(ilF$F" IBM N Developer Kit for Java JDBC Web Page +ixQG

-^9#\3W<k&*V8'/HN$s9?s9=KD$Fb(5lF$^;s#3s9Hi/?<rF

SP7F"?/5s"k,WJ\3*V8'/HrW<kKO93H,G-^9#3N9FCWO""Wj

1<7gsr+O9kH-KT&h&K7^9#

Q9,C(il?J0N"Wj1<7gsrBT9k (D^j" 100 getValue a=CIH 100 putValue

a=CIrWa9k) lg",ZJ\3W<js0&3<IrHQ7F?Q 13.43 C++j^7?#\3

W<js0rHQ7J$H"o</m<INh}~VO"5Nh}~VN>,$~KL^j^9#

������!��!���������: \3W<js0rHQ9klg"F9F<HasHrh}9

kH-KO"9F<HasHNn.H/m<:K~V,++j^9#3lO"FxQG-k*V8'/Hr

5LK7F$kb&lDNcH$(^9#

*V8'/HrFxQ9k?aK"`w7?9F<HasH&/i9rHQG-^9#[HsIN"Wj1

<7gsG".5JQ9,C(il?18 SQL 9F<HasH,FxQ5l^9#?H(P""Wj1<

7gsG 1 s?|,"klg"!NHqr8.G-^9#

SELECT * from employee where salary > 100000

!N?|GO"!NHqr8.G-^9#

SELECT * from employee where salary > 50000

3lO18HqG9,"LNQia<?<rHQ7F$^9#>}NHqr"!NHqGB=G-^9#

SELECT * from employee where salary > ?
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=Ne"GiNHqNh}~KQia<?<&^<+< (?ddG(5lk) r 100000 K_j7" 2 V

\NHqNh}~K 50000 K_j7^9#3Nh&K9kH"\3W<kGB=G-k!=J0N 3 DN

}3G"QU)<^s9,H%5l^9#

v n.5lk*V8'/H,hj/J/FQ`#WaN?SK Statement *V8'/H,n.5lkNG

OJ/" PreparedStatement *V8'/H,n.5lFFxQ5l^9#7?,CF"BT9k3s9H

i/?<,/J/FQ_^9#

v SQL 9F<HasHr_j9kG<?Y<9nH (`wH$&) rFxQG-k# SQL 9F<Has

HN`wO"SQL 9F<HasH&F-9HNbFH"Wa5l??9/r79F`GB=9k}!r

1L9k3H,X89k?a"=lJjKb/U-^9#

v LN*V8'/Hn.r|n9kH-K""^jM85lJ$x@,"k#n.5lJ+C?bNrK

~9k,WO"j^;s#3NbGkO"Java ,<YC8&3l/?<eGOhjH$!j,I/"f

<6<,?/F~V,++CF$kQU)<^s9N@Gb-xG9#

Gbs9Hl<7gs&Wm0i`O"Connection GOJ/" PreparedStatement *V8'/HrW<js

09kh&Q9G-^9#Wm0i`rQ99kH"5iK?/N*V8'/HrFxQ7"QU)<^s

9r~1G-^9#W<js09k*V8'/Hr^`/i9rn.9k3H+iOail^9#3N/i

9O"HQ9k5^6^Jj=<9r+W;k=7J1lPJj^;s#\3W<kNcGO"Connection

,#lNW<js05l?j=<9G"k?a"/i9r+W;k=9k,WO"j^;sG7?#W<j

s05l?F*V8'/HKO"Connection H 2 DN PreparedStatement ,^^lF$J1lPJj^;

s#=Ne"\3NeojKG<?Y<9&"/;9&*V8'/Hr^`W<k&/i9rn.G-^

9#

GeK""Wj1<7gsrQ97F"G<?Y<9&"/;9&*V8'/Hr~j7"HQ9k*V8

'/H+ij=<9rXj9k,W,"j^9#CjNj=<9rXj9k3HJ0O""Wj1<7gs

O18^^G9#

3NQ9rC(?eGBT5lk18F9HO?Q 0.83 C++j^9#3N~VO"5NP<8gsNW

m0i`Nlghjb"s 38 ,N 1 N.5G9#

����: QU)<^s9O"#=rT&3HKhCF~15l^9#CjN`\rFxQ7J$lg"

=N`\rW<js09k?aKj=<9r5LK7F$^9#

[HsIN"Wj1<7gsKO"3<IN/jF#+k&;/7gs,^^lF$^9#lLKO""W

j1<7gsO"3<IN 10 A 20 % @1KP7F"h}~VN 80 A 90 % rqd7^9#"Wj1

<7gsG 10,000 DN SQL 9F<HasH,HQ5lkD=-,"klg"=N9YF,W<js05

lko1GO"j^;s#=N\*O""Wj1<7gsN3<IN/jF#+k&;/7gsGHQ5l

k SQL 9F<HasHr1L7FW<js09k3HG9#

Java $sWjasF<7gsG*V8'/Hrn.9kH"39H,soKb/U/D=-,"j^9#

3N@G"W<js0&=je<7gsrHQ9k3HKOx@,"j^9#Wm;9GHQ5lk*V8

'/HO"+O~Kn.5l^9,"3lO>Nf<6<,79F`rHQ7h&H9k0G9#3liN

*V8'/HO",WJH-KFxQ5l^9#QU)<^s9O%(G97""Wj1<7gsr-aY

+/y9K409kNG"g*Nf<6<,HQG-kh&KJj^9#kLH7F"5iK?/N*V8

'/H,W<js05l^9#5iK""Wj1<7gsNG<?Y<9&"/;9rhjz(*K^kA

9lCI=9k3HKhj"hjI$9k<WCHr@k3H,G-^9#

Java (JDBC rHQ7?) O"0* SQL rY<9K7F$k?a"Y/Jk9~,"j^9#W<js0

9k3HKhj"3NdjrG.BK9k3H,G-^9#+O~K9F<HasHr`w9k3HKh
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j"G<?Y<9XN"/;9rE*KB=G-^9#9F<HasHr`w7?eO"0* SQL HE*

SQL HNVKO"QU)<^s9N@G[HsI9O"j^;s#

Java GNG<?Y<9&"/;9NQU)<^s9Oz(*KJj^9,"3N3HO"*V8'/HX

~_Wd3<IN]iFW-r>7K9k3HJ/B=G-^9#9F<HasH*hS\3W<js0r

=[9k?aK3<Irn.9k3HOq7/"j^;s#5iK"3<IrQ97FH%9k3HG"#

tN"Wj1<7gsd"Wj1<7gs&?$W (Web Y<9"/i$"sH/5<P<) JIr5]<

HG-kh&KJj^9#

��1��

JDBC 2.0 N77$!=O"PCA975]<HG9#3N!=KhCF"G<?Y<9KP9k$U

NtN97r"f<6<&Wm0i`HG<?Y<9NVN1lNHis6/7gsH7FO93H,G-

^9#3NWm7<8c<O"lYK?/N97rBT7J1lPJiJ$H-K"QU)<^s9r+J

j~e5;k3H,G-^9#?H(P""kg,OJqRG"77$Rw?A,nK|+iH3r+O7

J1lPJiJ$lg"3lORwG<?Y<9KP7F"lYK?/N97 (3NlgO"^~) rT&

3H,,WKJj^9#979k?aNPCArn.7"G<?Y<9K3lr 1 DN1LH7F5V_

CH9lP"h}~Vras9k3H,G-^9#

PCA97KO"!N 2 DN?$W,"j^9#

v Statement *V8'/HrHQ7?PCA97#

v PreparedStatement *V8'/HrHQ7?PCA97#

PCA975]<HrHQ9kKO"J<r2H7F/@5$#

Statement PCA97

Statement PCA97rBT9k0K"+03_CH,*UKJCF$k3HrN'9k,W,"j^

9#+03_CHr*UK_j9kH"8` Statement *V8'/H,n.G-^9#=Ne"

addBatch a=CIrHCF"PCAK9F<HasHrICG-^9#PCAKIC7?$9YFN

9F<HasHrIC7?Ji" executeBatch a=CIG9YFN9F<HasHrh}7?j"

clearBatch a=CIGPCAr$DGbuK7?j9k3H,G-^9#

PreparedStatement PCA97

PreparedStatement PCAO Statement PCAKwF$^9#?@7" PreparedStatement PCAO1

8V`wQ_W9F<HasHrQ^;kh&KoK0n7"3N9F<HasHNQia<?<@

1rQ99k3H,G-^9#

BatchUpdateException
executeBatch a=CINFSP7,:T9kH"BatchUpdateException ,9m<5l^9#

BatchUpdateException O"aJ"aC;<8d SQLState"Ys@<&3<Iru.9k?aKFSP

7F$k1MNa=CIN9YFrFSP93H,G-^9# BatchUpdateException O"0t[sr

a9 getUpdateCounts a=CIbs!7F$^9#3N0t[sKO"PCAbGc2,/89k~

@^GN9YFN9F<HasHKhCFh}5l?97t,^^lF$^9#

VmC/^~5]<H

iSeries `nG"kVmC/^~rHQ7F"G<?Y<9&F<VkKlYK#tNsr^~9k3

H,G-^9#
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Statement ��1��: Statement PCA97rBT9k?aKO"+03_CHr*UK9k,W,

"j^9# Java™ Database Connectivity (JDBC) GO"GU)kHG+03_CH,*sKJCF$^9#

+03_CHO"G<?Y<9KP9k97N?SK"=l>lN SQL 9F<HasHNh}NeK3_

CH5lk3HG9#G<?Y<9XNh}N?aN#tN9F<HasHN0k<Wr"!=*K 1 D

N0k<WH7F^HaF7$?$lgO"F9F<HasH4HKDLKG<?Y<9K3_CH9k3

HO>^7/"j^;s#+03_CHr*UK;:KPCANSfG:T7F7^C?lgO"PCA4

Nrm<kPC/9k3H,G-:"9F<HasH4Nr0;9k?aKPCAh}rFYBT9k,W

,"j^9#5iK"PCAbNF9F<HasHG3_CH9kH$&ICnHO"?gJ*<P<XC

Ir8_P7^9#\YKD$FO"XHis6/7gsYr2H7F/@5$#

+03_CHr*UK9kH"8`N Statement *V8'/H,n.G-^9# executeUpdate Nh&Ja

=CIrHCF9F<HasHrh}9keojK"=N9F<HasHr addBatch a=CIrHCFP

CAKIC7^9#PCAKIC7?$9YFN9F<HasHrIC7?Ji" executeBatch a=CI

G9YFN9F<HasHrh}9k3H,G-^9# clearBatch a=CIrHQ9lP"$DGbPC

AruK9k3H,G-^9#

J<K"3liNa=CIrH$}r(7^9#

c: Statement PCA97

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();

3NcGO"executeBatch a=CI+i0tN[s,a5l^9#3N[sO"PCAbGh}5l?9F

<HasH4HK 1 DN0tMr}CF$^9#G<?Y<9XMr^~7?lgO"=NF9F<Ha

sHN3NMO 1 KJj^9 (3lO"h},.y7?3Hr[j7F$^9)#7+7"979F<Ha

sHNh&J$/D+N9F<HasHGO"FA,#tNTKo?k3H,"j^9#PCAbK

INSERT"UPDATE"^?O DELETE J0N9F<HasHrC(?lgO"c0,/87^9#

PreparedStatement ��1��: PreparedStatement PCAO Statement PCAHwF$^9,"

PreparedStatement PCAO18V`wQ_W9F<HasHrQ^;kh&KoK0n7"=N9F<H

asHNQia<?<@1rQ99k3H,G-^9#J<K"PreparedStatement PCArHQ7?cr

(7^9#

c: PreparedStatement PCA97

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();
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statement.setInt(1, 3);
statement.setString(2, “Mark”);
statement.addBatch();
int [] counts = statement.executeBatch();
connection.commit();

BatchUpdateException: PCA97NEWJM8v`O"executeBatch a=CINFSP7,:T7

?H-K"INh&J"/7gs,hilk+H$&3HG9#3Nlg"77$?$WNc0G"k

BatchUpdateException ,9m<5l^9# BatchUpdateException O SQLException N5V/i9G"aJ"

aC;<8d SQLState"Ys@<&3<Iru.9k?aKFSP7F$k1MNa=CIN9YFrF

SP93H,G-^9# BatchUpdateException O"0t[sra9 getUpdateCounts a=CIbs!7F

$^9#3N0t[sKO"PCAbGc2,/89k~@^GN9YFN9F<HasHKhCFh}5

l?97t,^^lF$^9#[sN95O"PCANIN9F<HasH,:T7?N+r(7^9#?

H(P"c0KhCFV5l?[sN95, 3 @C?lgO"PCAbN 4 V\N9F<HasH,:T

7?3Hr(7F$^9#=N?a"a5l?1lN BatchUpdateException *V8'/H+i".y7?

9YFN9F<HasHN97t"IN9F<HasH,:T7?N+"*hS=Nc2KX9k9YFN

psr=L9k3H,G-^9#

=_"PCA97Nh}N8`*JQU)<^s9O"F9F<HasHrL9Kh}7?H-NQU)<

^s9H1yG9#PCAh}NG,=5]<HKD$F\7/O" VmC/^~5]<Hr2H7F/

@5$#3<Ir-R9k]O"-hNQU)<^s9NG,=Nx@r@k?a"=_Gb3N77$b

GkrHQ9kY-G9#

m: JDBC 2.1 EMGO"PCA97Nc0rorh}9k}!H7FLN*W7gs,s!5lF$^

9# JDBC 2.1 GO"PCA`\,:T7?ebPCANh}rQ39kbGk,3~5lF$^9#C

l97tO":T7?F`\+ia5l?0tN97tN[sNfKJ<5lF$^9#3lKhj"g,

OJPCANltN`\,:T7?H7Fb"h}rQ39k3H,G-^9#3N`nN 2 DNb<I

KD$F\7/O"JDBC 2.1 ^?O JDBC 3.0 NEMr2H7F/@5$#GU)kHGO"M$F#V

JDBC Ii$P<O JDBC 2.0 jArHQ7^9#Ii$P<O"\3rN)9k?aK DriverManager

rHQ9kH-KHolk Connection WmQF#<rs!7F$^9#^?"Ii$P<O\3rN)9

k?aK DataSource rHQ9kH-KHolk DataSource WmQF#<bs!7F$^9#3liNW

mQF#<rH&H"PCA`nfK/87?c2KINh&Kh}9k+""Wj1<7gs,*r9k

3H,G-^9#

����������: VmC/^~O"iSeries 5<P<N`nNClJ?$WG"G<?Y<9N

F<VkKlYK#tNTr^~9k"bYKG,=5l?}!rs!7^9#VmC/^~O"PCA9

7N5V;CHHM(k3H,G-^9#PCA97O$UNA0G97Wa,G-^9,"VmC/^~

OXj5l?A0G9#7+7"PCA97NVmC/^~?$WO&LG9#M$F#V JDBC Ii$

P<O3N!=Nx@r@k?aKQ9,C(il^7?#

VmC/^~5]<HrHQ9kH-K88k79F`)sv`Khj"M$F#V JDBC Ii$P<N

GU)kH_jGO"VmC/^~OHQTDKJCF$^9#3lO"Connection WmQF#<^?O

DataSource WmQF#<rL7FHQD=K9k3H,G-^9#VmC/^~rHQ9kH-O"f<

6<NxWN?aK=liN)sv`N?/rA'C/*hSOsIk9k3H,G-^9,"$/D+N

)sv`GO=l,G-^;s#3l,"GU)kH_jGOVmC/^~5]<H,*UKJCF$k}

3G9#)sv`Nj9HO!NH*jG9#
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v SQL 9F<HasHGO"INSERT 9F<HasHO SUBSELECT H&KGOJ/" VALUES 8a

H&KHQ7J1lPJj^;s# JDBC Ii$P<O3N)sr'17",ZJh}}Krhj^

9#

v PreparedStatement r,:HQ7J1lPJi:"3lKhCF Statement *V8'/HNG,=5]<

HOJ/Jj^9# JDBC Ii$P<O3N)sr'17",ZJh}}Krhj^9#

v SQL 9F<HasHO"F<VkbN9YFNsKP9kQia<?<&^<+<rXj7J1lPJ

j^;s#3lKhj"sKjtMrHQ9k+"G<?Y<9,^~~K$UNsKGU)kHMr

^~G-kh&K9k+"IAi+,HQG-^;s# JDBC Ii$P<O" SQL 9F<HasHb

NQia<?<&^<+<NXjrF9H9k?aNa+K:`r}CF$^;s#G,=5l?Vm

C/^~rBT9k?aKWmQF#<r_j7" SQL 9F<HasHbGGU)kHMdjtMNH

Qr975(J+C?lgO"G**JG<?Y<9&F<VkbNMOT5JbNKJj^9#

v \3Om<+k&79F`KP9kbNGJ1lPJj^;s#VmC/^~`nGO DRDA ,5]<

H5lF$J$?a"jb<H&79F`X"/;99k?aK DRDA rHC?\3OHQG-^;

s# JDBC Ii$P<O"m<+k&79F`XN\3rF9H9k?aNa+K:`r}CF$^;

s#G,=5l?VmC/^~rBT9k?aNWmQF#<r_j7"jb<H&79F`XN\3

rT*&H9kH"PCA97Nh}O:T7^9#

J<N3<IcO"VmC/^~h}5]<HrHQD=K9k}!r(7F$^9#3N3<IH"Vm

C/^~5]<HrHQ7F$J$P<8gsHNc$O"\3 URL K use block insert=true ,IC

5lF$k+I&+@1G9#

c: VmC/^~h}

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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
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...

1MNF9H&1<9K*$FO"VmC/^~rHQ7J+C?lgK1MNh}r9klghj"Vm

C/^~h}rTC?lgN[&,t\h},./Jj^9#?H(P"0RN3<IGNF9HGO"V

mC/^~rH&H 9 \N.YKJj^7?#*V8'/HNeojKWj_F#V&?$WN_rHC

?1<9GO"GgG 16 \^G./Jj^7?#jvtNh},TolF$k"Wj1<7gsGO"|

TG-kzLO=l>l[Jj^9#
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����%�%	�

V4R4 e-Pack U-N iSeries G<?Y<9KO" SQL3 G<?&?$WHFPlk$/D+N77$G

<?&?$W,"j^9# Java™ Database Connectivity (JDBC) 2.0 *hS=lJ_GO"3liNG<

?&?$Wr SQL99 8`NltH7Fh}9k?aN5]<H,s!5lF$^9#

SQL3 G<?&?$WGO"soK}-$@p-,s!5lF$^9#3lO"7j"k=5l? Java *

V8'/H"XML (Extensible Markup Language) 8q"*hS;Z"=JNh|">HwNL?d`<S

<&/jCWH$C?^kAaG#"&G<?rJ<9kNK}[*G9#

��%	�: Cl?$WO"8`G<?Y<9&?$WKpE/f<6<jA?$WG9#?H(P"b

t*K CHAR(9) NRq]cVf?$W"SSN rjAG-^9#!N SQL 9F<HasHO"Cl?$

Wrn.7^9#

CREATE DISTINCT TYPE CUJOSQL.SSN AS CHAR(9)

Cl?$WOoK"H_~_G<?&?$WK^CW5l^9# SQL rHQ9k]"INh&K"^?$

DCl?$WrHQ9k+KD$FO"VSQL NjU!ls9&^Ke"kWr2H7F/@5$#

JDBC GCl?$WrHQ9kKO"=NpHJC??$WK"/;99k}!H18}!G"/;97^

9#77$a=CIG"k getUDTs a=CIrHCF"79F`eGINCl?$W,HQD=+r4Y

k3H,G-^9#3NcNWm0i`O"J<N@r(7F$^9#

v Cl?$WNn.#

v Cl?$WrHC?F<VkNn.#

v Cl?$W&Qia<?<r_j9k?aN PreparedStatement NHQ#

v Cl?$Wra9?aN ResultSet NHQ#

v Cl?$WKD$F4Yk?aK getUDTs rFSP9?aNa?G<?&"Wj1<7gs&Wm0i

_s0&$s?<U'<9 (API) NHQ#

����6��5��: i<8&*V8'/H (LOB) KO"3 DN?$W,"j^9#

v P$Jj<&i<8&*V8'/H (BLOB)

v 8zi<8&*V8'/H (CLOB)

v 2 P$H8zi<8&*V8'/H (DBCLOB)

DBCLOB O"8zG<?Nbt-1h==H$&3Hr|1P"CLOB H18G9# Java *hS JDBC

O9YFN8zG<?r Unicode H7F0t=7^9,"3lO JDBC GO CLOB GN_5]<H5l

F$^9# DBCLOB N0nO"JDBC NQ@+i9kH"CLOB 5]<HHr9D=G9#

����������
 �.#!: ?/Nlg"P$Jj<&i<8&*V8'/H (BLOB) sO"g

-JG<?rJ<G-k CHAR FOR BIT DATA sH1yG9#3liNsO"Q95lF$J$P$

H&G<?N9Hj<`H+J5l"IsJG<?Gb]I9k3H,G-^9# BLOB sO7P7P"

7j"k=5l? Java *V8'/H"T/Ac<";Z"*hS>NP$Jj<&G<?r]I9k?a

KHQ5l^9#

BLOB O>N8`G<?Y<9&?$WH18}!GHQ9k3H,G-^9#9H"<I&Wm7<8

c<KO7?j"`wQ_9F<HasHbGHQ7?j"kL;CHbG979k3H,G-^9#

PreparedStatement /i9KO BLOB rG<?Y<9KO9?aN setBlob a=CI,"j" ResultSet /

i9O BLOB rG<?Y<9+ih@9k?aN getBlob /i9,IC5lF$^9# BLOB O Java

Wm0i`NfGO"JDBC $s?<U'<9N BLOB *V8'/HH7F7ol^9#

BLOB NH$}KD$F\7/O"XBLOB rHC?3<Ir-R9kYr2H7F/@5$#
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������
 �.#!: 8zi<8&*V8'/H (CLOB) O"BLOB K8zG<?rd-9kbN

G9#Q9J7GG<?Y<9KG<?r]I9kNGOJ/"G<?rF-9HH7FG<?Y<9K]

I7"CHAR sH1MN}!Gh}5l^9# BLOB H1MK"JDBC 2.0 KO CLOB H>\djhj

9k?aN!=,s!5lF$^9# PreparedStatement $s?<U'<9KO setClob a=CI,^^l

F*j" ResultSet $s?<U'<9KO getClob a=CI,^^lF$^9#

CLOB NH$}KD$F\7/O"XCLOB rHC?3<Ir-R9kYr2H7F/@5$#

BLOB *hS CLOB sO CHAR FOR BIT DATA *hS CHAR sHw?0nr7^9,"3lO0t

+iNf<6<Nk@GINh&K0n9k+r50*K(7?bNG9#bt*KO"3liOL*G

9#pgJ5$:KJk3Hb"j@ki<8&*V8'/H (LOB) sGO"G<?OlL*KV\*K

h}5l^9#?H(P"G<?Y<9+iTVmC/rU'CA7?H-O" LOB NVmC/r

ResultSet K\09k3HO"j^;s#=NeojK"LOB m1<?<HFPlk]$s?< (3lO"

4 P$HN0t) r ResultSet K\07^9#7+7"JDBC bG LOB rh}9k]KO"m1<?<K

D$FNCF*/,WO"j^;s#

������#: G<?&js/O"G<?Y<9+iG<?Y<90K]I5l?U!$kXN@}2

Hr^s@"+W;k=5l?MG9#G<?&js/O"JDBC 2.0 +=lJ0rHQ7F$k+"

JDBC 3.0 +=lJ_rHQ7F$k+KhCF"JDBC +i 2 DN[Jk}!G7ol"HQ5l^

9#

G<?&js/NH$}KD$F\7/O"XG<?&js/rHC?3<Ir-R9kYr2H7F/@

5$#

���������� SQL3 ��%�%	�: 3N>Kb"{KjA5l"JDBC API KhCF5]<

H,s!5lF$k SQL3 G<?&?$W,"j^9# ARRAY"REF"*hS STRUCT G9#=_N

H3m"iSeries 5<P<G3liN?$WO5]<H5lF$^;s#=N?a"JDBC Ii$P<OI

sJAK7Fb"3liN?$Wr5]<H7F$^;s#

BLOB ����������	
: Java™ Database Connectivity (JDBC) "Wj1<7gs&Wm0i

_s0&$s?<U'<9 (API) rp7"G<?Y<9NP$Jj<&i<8&*V8'/H (BLOB) r

HCF#.G-k"t?/N?9/,"j^9#J<NHTC/GO"3liN?9/KD$FJ1Kb@

7"=NH$}Ncr(7^9#

��������� BLOB ����	������������ BLOB ���: JDBC API GO"G<

?Y<9+iN BLOB NhjP7"*hSG<?Y<9XN BLOB Nq-~_KO$/D+N}!,"

j^9#7+7"BLOB *V8'/Hrn.9k?aN8`=5l?}!O"j^;s#3lOG<?Y

<9, BLOB r04KxQG-klgOdjGO"j^;s," JDBC P3GGi+i BLOB rh}7

?$lgKdjrz-/39D=-,"j^9# JDBC API N BLOB *hS CLOB $s?<U'<9Q

N3s9Hi/?<rjA9keojK">N?$WH7FG<?Y<9K BLOB r>\J<7?j"

BLOB rG<?Y<9+i>\hjP95]<H,s!5lF$^9#?H(P"setBinaryStream a=C

IrH&H"G<?Y<9bN BLOB ?$WNsrh}G-^9#3NcGO"G<?Y<9K BLOB

rq-~s@j"G<?Y<9+i BLOB rhjP7?j9k?aNlL*J}!N$/D+,(5lF

$^9#

BLOB 
 �.#! API ���: BLOB O JDBC NfG"t?/NIi$P<KhCF$sWjasF

<7gs,s!5l?$s?<U'<9H7FjA5lF$^9#3N$s?<U'<9KO"BLOB *
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V8'/HHPC9k?aKHQG-kl"Na=CI,"j^9#3NcGO"3N API rHCFBT

G-klL*J?9/N$/D+,(5lF$^9# BLOB *V8'/HGHQG-k9YFNa=CI

Nj9HO"JDBC Javadoc r4YF/@5$#

BLOB ������� JDBC 3.0 �'�!�����: JDBC 3.0 GO"LOB *V8'/HXQ9rC(

k!=,5]<H5lF$^9#3liNQ9O"G<?Y<9bN BLOB sK]I9k3H,G-^

9#3NcGO" JDBC 3.0 N BLOB 5]<HrHCFBTG-klL*J?9/N$/D+,(5lF

$^9#

�: BLOB: J<O" BLOB rG<?Y<9Kq-~s@j"G<?Y<9+i!w7?j9k}!N

cG9#

c: BLOB

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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(?)");
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// 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
// 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.
}

}

�: BLOB ���: J<O""Wj1<7gsfG BLOB r979k}!NcG9#

c: BLOB N97

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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");
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rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Truncate a BLOB.
blob1.truncate((long) 150000);
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.
}

}

�: BLOB ���: J<O""Wj1<7gsfG BLOB rHQ9k}!NcG9#

c: BLOB NHQ

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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();
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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.
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.
}

}

CLOB ����������	
: Java™ Database Connectivity (JDBC) "Wj1<7gs&Wm0i

_s0&$s?<U'<9 (API) rp7"G<?Y<9N CLOB *hS DBCLOB srHCF#.G-

k"t?/N?9/,"j^9#J<NHTC/GO"3liN?9/KD$FJ1Kb@7"=NH$}

Ncr(7^9#

��������� CLOB ����	������������ CLOB ���: JDBC API GO"G<

?Y<9+iN CLOB NhjP7"*hSG<?Y<9XN CLOB Nq-~_KO$/D+N}!,"

j^9#7+7"CLOB *V8'/Hrn.9k?aN8`=5l?}!O"j^;s#3lOG<?Y

<9, CLOB r04KxQG-klgOdjGO"j^;s," JDBC P3GGi+i CLOB rh}7

?$lgKdjrz-/39D=-,"j^9# JDBC API N BLOB *hS CLOB $s?<U'<9Q

N3s9Hi/?<rjA9keojK">N?$WH7FG<?Y<9K CLOB r>\J<7?j"

CLOB rG<?Y<9+i>\hjP95]<H,s!5lF$^9#?H(P"setCharacterStream a=

CIrH&H"G<?Y<9bN CLOB ?$WNsrh}G-^9#3NcGO"G<?Y<9K CLOB

rq-~s@j"G<?Y<9+i CLOB rhjP7?j9k?aNlL*J}!N$/D+,(5lF

$^9#

CLOB 
 �.#! API ���: CLOB O JDBC NfG"t?/NIi$P<KhCF$sWjasF

<7gs,s!5l?$s?<U'<9H7FjA5lF$^9#3N$s?<U'<9KO"CLOB *

V8'/HHPC9k?aKHQG-kl"Na=CI,"j^9#3NcGO"3N API rHCFBT

G-klL*J?9/N$/D+,(5lF$^9# CLOB *V8'/HGHQG-k9YFNa=CI

Nj9HO"JDBC Javadoc r4YF/@5$#

CLOB ������� JDBC 3.0 �'�!�����: JDBC 3.0 GO"LOB *V8'/HXQ9rC(

k!=,5]<H5lF$^9#3liNQ9O"G<?Y<9bN CLOB sK]I9k3H,G-^

9#3NcGO" JDBC 3.0 N CLOB 5]<HrHCFBTG-klL*J?9/N$/D+,(5lF

$^9#
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�: CLOB: J<O" CLOB rG<?Y<9Kq-~s@j"G<?Y<9+i!w7?j9k}!N

cG9#

c: CLOB

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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)
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);
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// 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.
}

}

�: CLOB ���: J<O""Wj1<7gsfG CLOB r979k}!NcG9#

c: CLOB N97

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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.
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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.
}

}

�: CLOB ���: J<O""Wj1<7gsfG CLOB rHQ9k}!NcG9#

c: CLOB NHQ

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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 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);

180 iSeries: IBM Developer Kit for Java



// 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.
}

}

��%�!������������	
: G<?&js/rINh&KHCFh}9k+I&+

O"INjj<9rHQ7Fh}9k+KM87F$^9# JDBC 3.0 GO"getURL *hS putURL a

=CIrHCF"G<?&js/sr>\h}9k!=,5]<H5lF$^9#J0NP<8gsN

JDBC NlgO"9Hjs0sNh&KG<?&js/srh}7J1lPJj^;s#=_NH3m"G

<?Y<9NG<?&js/H8zG<?&?$WN+0Q9O5]<H5lF$^;s#=N?a"SQL

9F<HasHbG$/D+N?-c9HrT&,W,"j^9#

3NcGO"G<?&js/srHC?p\*J?9/N$/D+,(5lF$^9#

�: Datalink: J<O""Wj1<7gsGN Datalink NHQ!NcG9#

c: Datalink

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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.
}
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// 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.
/*
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.
}

}

�: ��%	�: J<K"Cl?$WNHQ!Ncr(7^9#

c: Cl?$W

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/////////////////////////////////////////
// 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.
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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(?)");
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
RowSet O"5O Java™ Database Connectivity (JDBC) 2.0 Optional Package KIC5lF$^7?#b

CHh/Nil?$/D+N JDBC EMN$s?<U'<9HO[Jj" RowSet EMO"B]N$sW

jasF<7gsNEMH$&hjO"Ul<`o</NEMH7F_W5lF$^9# RowSet $s?

<U'<9O"9YFN RowSets K^^lF$k3"!=N;CHrjA7^9# RowSet $sWjas

F<7gsNWmP$@<O"CjNdj9Z<9GN=N,Wr~?9?aK,WJ!=r+Jj+3K

jAG-^9#
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M$F#V JDBC Ii$P<rHQ7F Rowset r$sWjasH9kKO"J<r2H7F/@5$#

RowSet NC-

RowSet KhCFCjNWmQF#<Nro,~?5lkh&WaG-^9#&LWmQF#<K

O"kLN RowSet KhCF5]<H5lk$s?<U'<9N;CH,^^l^9#

DB2JdbcRowSet
DB2JdbcRowSet O"DB2ResultSet NiCQ<H7F!=7"$YsHh}5]<Hrs!9k\3

RowSet G9#

DB2CachedRowSet
DB2CachedRowSet OZG RowSet G"3N*V8'/HNfKO DB2ResultSet G<?r]I9k3

H,G-^9#G<?,*V8'/HK~C?i"pKJk DB2Connection *V8'/HrD8F"

DB2CachedRowSet rz-3-HQ9k3H,G-^9# DB2CachedRowSet KX"7?J<Nps

r2H7F/@5$#

v DB2CachedRowSets NHQ

v DB2CachedRowSet Nn.HG<?hj~_

v DB2CachedRowSet G<?XN"/;9*hS+<=k`n

v DB2CachedRowSet G<?rQ97"G<?&=<9KQ9r?G9k

v =N>N DB2CachedRowSet N!=

RowSet ���: RowSet KhCFCjNWmQF#<Nro,~?5lkh&WaG-^9#&LW

mQF#<KO"kLN RowSet KhCF5]<H5lk$s?<U'<9N;CH,^^l^9#

RowSet � ResultSet: RowSet $s?<U'<9O ResultSet $s?<U'<9rH%9kbNG9#3N

3HO"RowSet KO ResultSet ,BTG-k9YFN!=rBT9k=O,"kH$&3HrU#7^

9#?H(P"RowSet O9/m<kH97,D=G9#

RowSet �������������: RowSet KO"J<N 2 DN+F4j<,"j^9#

v \3

\3 RowSet O"G<?,\"5lF$kH-OoK"*<Ws7F$kpHJkG<?Y<9K\3

7" ResultSet $sWjasF<7gsNiCQ<H7F!=7^9#

v ZG

ZG RowSet O"oK=NG<?&=<9XN\3r]}7F$k,WO"j^;s#ZG RowSet

O"G<?Y<9+iZj%7F5^6^JQSKHQ7"=Ne"C(il?Q9r?G9k?aK

G<?Y<9KF\39k3H,G-^9#

RowSet � JavaBeans ���'���!: RowSet KO"JavaBeans N$YsHh}bGkKpE/$Ys

Hh}N5]<H,"j^9#3liKO"_jG-kWmQF#<b"j^9#3liNWmQF#<

O"RowSet ,J<N3HrBT9kH-KHQ5l^9#

v G<?Y<9XN\3rN)9k#

v SQL 9F<HasHrh}9k#

v RowSet ,=9G<?NU#<Ac<r=L7"RowSet *V8'/HNbtU#<Ac<rh}9k#
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RowSet ������: RowSet O"MCHo</\3erUm<G-kh&K`!=*hSBs=7?

j"UiCH&U!$k (D^j"o<I&Wm;C7s0d>N=$8zrb?J$F-9H8q) Kq

-~s@j9k3H,G-^9#

DB2CachedRowSet: DB2CachedRowSet *V8'/HOZG5l? RowSet G"G<?Y<9K\

3;:KHQG-k3HrU#7^9#=N$sWjasF<7gsO"CachedRowSet N-RK7)K>

CF$^9#

DB2CachedRowSet O ResultSet NG<?TN?aN3sFJ<G9# DB2CachedRowSet O=NG<?r

]}7F*j"@(*KG<?rG<?Y<9+iI_~s@j"q-~s@j9kH-GJ1lP"G<

?Y<9XN\3r]D,W,"j^;s#

DB2CachedRowSets NHQ

DB2CachedRowSet Gs!5lF$ka=CIrH&H"#tNf<6<,18G<?K"/;99k

3H,D=KJj"G<?Y<9NQU)<^s9,~e7^9#^?"Q95lk3HNJ$F<

Vk&G<?N3T<r"#tN/i$"sHN?aN&LN ResultSet H7Fn.7F*/3Hb

G-^9#

DB2CachedRowSet Nn.HG<?hj~_

DB2CachedRowSet rn.7"G<?rhj~`}!KO"!Nh&J?9/,"j^9#

v populate a=CIrHQ9k

v DB2CachedRowSet WmQF#<H DataSources rHQ9k

v DB2CachedRowSet WmQF#<H JDBC URL rHQ9k

v setConnection(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v execute(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v execute(int) a=CIrHCF"G<?Y<9War0k<W=9k

DB2CachedRowSet G<?XN"/;9*hS+<=k`n

RowSet O ResultSet a=CIKM87F$^9# DB2CachedRowSet G<?&"/;9d+<=kN

\0JIN?/N`nO""Wj1<7gs&lYkGO ResultSet Nlgb RowSet Nlgbc$

O"j^;s#

DB2CachedRowSet G<?rQ97"G<?&=<9KQ9r?G9k

DB2CachedRowSet GO"RowSet *V8'/HbNG<?rQ99k?aN8` ResultSet $s?<

U'<9H18a=CIrHQ7^9# DB2CachedRowSet O acceptChanges a=CIrs!7F*

j"3Na=CIO RowSet KC(il?Q9rG<?5NG<?Y<9K?G9k?aKHQ7^

9#

=N>N DB2CachedRowSet N!=

DB2CachedRowSet /i9KO"5iK@pKHQG-k$/D+NIC!=,"j^9#

DB2CachedRowSet Gs!5lF$ka=CIrHCF"!Nh&J?9/rBTG-^9#

v DB2CachedRowSets +i3l/7gsrh@9k

v RowSet N3T<rn.9k

v RowSet N&Qrn.9k
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DB2CachedRowSet ���	
: DB2CachedRowSet *V8'/HOZG*hS`!=9k3H,G-

k?a"04J JDBC Ii$P<r0n5;k3H,B]*GOJ$D- (?H(P"PDA *hS Java™

,HQG-kHSECJI) G-QG9#

DB2CachedRowSet *V8'/HOabj<bKJ<5l"=NG<?O{Kh@5lF$k?a""Wj

1<7gsKP7F"9/m<kD=J ResultSet NbYKG,=5l?A0H7Fs!G-^9#7+

7"9/m<kD=J DB2ResultSet O7P7P"QU)<^s9LGNe@HJj^9#=lO"is@

`J\0, JDBC Ii$P<NG<?NTr-cC7e9k!=H3D7F7^&?aG9# RowSet K

O3NdjO"j^;s#

DB2CachedRowSet KO"77$ RowSet rn.9k 2 DNa=CI,s!5lF$^9#

v createCopy a=CIO"3T<5l?1lN77$ RowSet rn.7^9#

v createShared a=CIO"*j8JkH1lNpCG<?r&Q9k77$ RowSet rn.7^9#

/i$"sHK&LN ResultSet r[[9kKO"createCopy a=CIrHQG-^9#F<Vk&G<?

,Q95lJ$lg"RowSet N3T<rn.7FF/i$"sHK[[9k3HO"hsG<?Y<9K

P7FHqrBT9khjbz(*G9#

createShared a=CIrH&H"1lNG<?K#tNf<6<,"/;9G-kh&K7FG<?Y<9

NQU)<^s9r~e5;k3H,G-^9#?H(P"\R,\37?H-"[<`&Z<8eGeL

20 LNY9H;i<N&Jr=(9k Web 5$Hr[j7F_^7g&#a$s&Z<8eNpsOj

|*K979k,W,"j^9,"\R,a$s&Z<8r,d9k?SKI/dlF$k&JrhjP9

HqrBT9kNOB]*GO"j^;s# createShared a=CIrH&H"?YbHqrh}7?j"

DgJLNpsrabj<K]I7F*/3HJ/"vBe"F\RQNV+<=kWrn.9k3H,G

-^9#,W,"lP"I/dlF$k&Jr!w9kHqrFYBT9k3HbG-^9#&Q+<=k

rn.9k?aKHQ7? RowSet K77$G<?rhj~_"5<VlCH,3lirxQG-^9#

DB2CachedRowSets OYdh}!=rs!7F$^9#3N!=rxQ9kH"#tNHqWar0k<W

=7"G<?Y<9KP9k 1 DNWaH7Fh}9k3H,G-^9# DB2CachedRowSets rHQ9k

KO"3lrxQ7J$lgK8_9kG<?Y<9NW;iYN"$/i+rZ:9kc,(5lF$^

9#

RowSet O"G<?Y<9KG<?ra9?a"^?"C(?Q9r5Ka7?j"C(il?9YFNQ

9r=(9k!=r5]<H9k?aK"C(il?Q9rmU</IW9k,W,"j^9#?H(P"

RowSet KP7Fo|5l?TrU'CA9k?aN"showDeleted a=CI,"j^9#^?"

cancelRowInsert *hS cancelRowDelete a=CIO"f<6<,TN^~do|rTC?e"-AsH5

Ka7^9#

DB2CachedRowSet *V8'/HO"$YsHh}5]<H"*hS RowSet ^?O=Nltr Java 3l

/7gsKQ99k?aN toCollection a=CIKhj">N Java API HNI%Jj_?Q-rs!7F

$^9#

DB2CachedRowSet N$YsHh}5]<HO"0iU#+k&f<6<&$s?<U'$9 (GUI) "Wj

1<7gsN=()fd" RowSet KC(il?Q9NpsNm.s0"^?O RowSet J0N=<9K

C(il?Q9KX9kpsN!wJIKHQG-^9#\YKD$FO"c: DB2JdbcRowSet $YsH

r2H7F/@5$#

DB2CachedRowSet ND9N!=N\YKD$FO"<-NHTC/r2H7F/@5$#

v DB2CachedRowSet Nn.HG<?hj~_

v DB2CachedRowSet G<?XN"/;9*hS+<=k`n
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v DB2CachedRowSet G<?rQ97"G<?&=<9KQ9r?G9k

v =N>N DB2CachedRowSet N!=

$YsH&bGk*hS$YsHh}KD$FO" DB2JdbcRowSet r2H7F/@5$#3N5]<H

O"IAiN?$WN RowSet Gb1MK0n7^9#

DB2CachedRowSet ������%����: DB2CachedRowSet KG<?r~lkKO"!Nh&J

}!,"j^9#

v populate a=CIrHQ9k

v DB2CachedRowSet WmQF#<H DataSources rHQ9k

v DB2CachedRowSet WmQF#<H JDBC URL rHQ9k

v setConnection(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v execute(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v execute(int) a=CIrHCF"G<?Y<9War0k<W=9k

Warning: Temporary Level 6 Header:

populate ���������: DB2CachedRowSets KO"DB2ResultSet *V8'/H+i RowSet KG<

?rq-~`?aN populate a=CI,"j^9#J<K"3N}!Ncr(7^9#

c: populate a=CIrHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();

DB2CachedRowSet ������� DataSources �����: DB2CachedRowSets KO"

DB2CachedRowSet , SQL HqH DataSource >ru1hk?aNWmQF#<,"j^9# SQL HqH

DataSource >rHCF"=l+HNG<?rn.9k3H,G-^9#J<K"3N}!Ncr(7^

9# BaseDataSource H$&>0N DataSource XN2H,"v0K-zJ DataSource H7F;CH"CW

5lF$k3Hr[j7F$^9#

c: DB2CachedRowSet WmQF#<H DataSources rHQ9k
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();

// 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();

DB2CachedRowSet ������� JDBC URL �����: DB2CachedRowSets KO"DB2CachedRowSet

, SQL HqH JDBC URL ru1hk?aNWmQF#<,"j^9#HqH JDBC URL rHCF"=

l+HNG<?rn.9k3H,G-^9#J<K"3N}!Ncr(7^9#

c: DB2CachedRowSet WmQF#<*hS JDBC URL rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();

setConnection(Connection) �������
�����������������: JDBC Connection *

V8'/HNFxQrJak?a"DB2CachedRowSet KO"N)5l? Connection *V8'/Hr"

DB2CachedRowset (RowSet KG<?rhj~`?aKHQ5lk) KO9a+K:`,"j^9#f<6

<,s!7?*V8'/H,O5lkH" DB2CachedRowSet Ohj~_,0;7FbZG7^;s#

c: setConnection(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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// Establish a JDBC connection to the database.
Connection conn = DriverManager.getConnection(“jdbc:db2:*local”);

// Create a new DB2CachedRowSet
DB2CachedRowSet crs = new DB2CachedRowSet();

// 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();

execute(Connection) �������
�����������������: JDBC Connection *V8'

/HNFxQrJak?a" DB2CachedRowSet KO"N)5l? Connection *V8'/Hr"a=CI

,FSP5l?H-K DB2CachedRowset KO9a+K:`,"j^9#f<6<,s!7?*V8'/H

,O5lkH" DB2CachedRowSet Ohj~_,0;7FbZG7^;s#

c: execute(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();

execute(int) �������
����������������: G<?Y<9No</m<IrZ:

5;k?a" DB2CachedRowSet KO"#tN SQL 9F<HasHr$/D+N9lCIG0k<W=

7" 1 DNh}H7F^HaFG<?Y<9KWa9ka+K:`,"j^9#

c: execute(int) a=CIrHCF"G<?Y<9War0k<W=9k
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// Create a new DB2CachedRowSet

DB2CachedRowSet crs = new DB2CachedRowSet();

// 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();

DB2CachedRowSet ��%��-�
��;�&���: RowSet O ResultSet a=CIKM8

7F$^9# DB2CachedRowSet G<?&"/;9d+<=kN\0JIN?/N`nO""Wj1<7

gs&lYkGO ResultSet Nlgb RowSet Nlgbc$O"j^;s#

DB2CachedRowSet �����	#,�: RowSet H ResultSet O18}0GG<?K"/;97^9#J

<NcGOWm0i`G JDBC rHQ7"F<Vkrn.7F"5^6^JG<?&?$WNG<?rh

j~_^9#F<Vk,`w5lkH"DB2CachedRowSet ,n.5l"F<VkbNps,hj~^l^

9#3NcGO"RowSet /i9N5^6^Ja=CIbHQ5lF$^9#

c: DB2CachedRowSet G<?XN"/;9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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.
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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, 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));
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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));
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();

}
}

}

(����: RowSet O9/m<kD=G"=N0nO9/m<kD=J ResultSet H18G9#J<N

cGOWm0i`G JDBC rHQ7"F<Vkrn.7F"G<?rhj~_^9#F<Vk,`w5l

kH"DB2CachedRowSet *V8'/H,n.5l"F<VkbNps,hj~^l^9#3NcGO"5

^6^J+<=k`n!=bHQ5lF$^9#

c: +<=k`n

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”);
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}
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++) {

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()”);
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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());
}
}

}

DB2CachedRowSet ��%�������%�&�
������	
: DB2CachedRowSet GO"

RowSet *V8'/HbNG<?rQ99k?aN8` ResultSet $s?<U'<9H18a=CIrHQ

7^9#"Wj1<7gs&lYkGO"RowSet NG<?rQ99k3HH" ResultSet NG<?rQ9

9k3HKOc$,"j^;s# DB2CachedRowSet O acceptChanges a=CIrs!7F*j"3Na

=CIO RowSet KC(il?Q9rG<?5NG<?Y<9K?G9k?aKHQ7^9#

DB2CachedRowSet �����������������: DB2CachedRowSet O97D=G9#J<Nc

GOWm0i`G JDBC rHQ7"F<Vkrn.7F"G<?rhj~_^9#F<Vk,`w5lk

H"DB2CachedRowSet ,n.5l"F<VkbNps,hj~^l^9#3NcGO"RowSet r979

k?aKHQG-k?/Na=CIrHCF*j"^?"Wj1<7gs,o|5l?eNTrU'CAG

-kh&K9k showDeleted WmQF#<NH$}r(7F$^9#5iK3NcGO"TN^~*hS

o|r5Ka93HNG-k cancelRowInsert *hS cancelRowDelete a=CINH$}b(5lF$^

9#

c: DB2CachedRowSet bNTro|"^~"*hS979k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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”);
}
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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(“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();
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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() + “ ” +
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 �����������������������: DB2CachedRowSet XNQ9,C

(ilkH"=NQ9O RowSet *V8'/H,8_7F$kVN_8_7^9#D^j"ZG5l?

RowSet KC(il?Q9O"G<?Y<9KOFAr?(^;s# RowSet KC(il?Q9r5NG<

?Y<9K?G9kKO"acceptChanges a=CIrHQ7^9#3Na=CIO"ZG5l? RowSet ,

G<?Y<9XN\3rFN)7" RowSet KC(il?Q9r5NG<?Y<9Ka9h&nT7^

9# RowSet ,n.5l?eKG<?Y<9KC(il?>NQ9HNWMKhj"G<?Y<9KB4

KQ9,C(ilJ$lgO"c0,9m<5l"His6/7gs,m<kPC/7^9#

c: DB2CachedRowSet KC(il?Q9r"5NG<?Y<9K?G9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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: ” +
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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();
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”);
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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) {

System.out.println(“SQLException: ” + ex.getMessage());
}

}
}

���� DB2CachedRowSet ���: $/D+NcG(7?h&K"ResultSet Nh&J0nKC

(" DB2CachedRowSet /i9KO"5iK@pKHQG-k$/D+NIC!=,"j^9#3liN

a=CIO"04J Java™ Database Connectivity (JDBC) RowSet"^?O=Nltr Java 3l/7gsK

Q97^9#5iK"ZG5lF$kH$&-A+i" DB2CachedRowSet O ResultSet N7JJ 1 P 1

NX8r}CF$^;s#

DB2CachedRowSet Gs!5lF$ka=CIrHCF"!Nh&J?9/rBTG-^9#

v DB2CachedRowSets +i3l/7gsrh@9k

v RowSet N3T<rn.9k

v RowSet N&Qrn.9k

DB2CachedRowSets ���$#��������: DB2CachedRowset *V8'/H+i$/D+NA0N

3l/7gsra9KO"3 DNa=CI,"j^9#J<Na=CIG9#

v toCollection O"Y/Hk (1 `\, 1 sKN ArrayList (1 `\, 1 T) Ga7^9#

v toCollection(int columnIndex) O"FTKXj5l?sNMrJ<7?Y/Hkra7^9#

v getColumn(int columnIndex) O"FsKXj5l?sNMrJ<7?[sra7^9#

toCollection(int columnIndex) H getColumn(int columnIndex) Ng-Jc$O" getColumn a=CIOWj

_F#V&?$WN[sra93H,G-k@G9#7?,CF"columnIndex G0tG<?r}DsrX

j7?lg"0tN[s,a5l" java.lang.Integer *V8'/HN[s,a5lko1GO"j^;s#

J<K"3liNa=CIrH$}r(7^9#

c: DB2CachedRowSets +i3l/7gsrh@9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;
import java.util.*;

public class RowSetSample4
{
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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, 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;
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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) {
System.out.println(“SQLException: ” + ex.getMessage());

}
}

}

RowSet ��/������: createCopy a=CIO"DB2CachedRowSet N3T<rn.7^9#

RowSet KX"7?9YFNG<?,"9YFN)f=$"WmQF#<"*hSu7Ui0H&K#=5

l^9#

J<K"3Na=CIrH$}r(7^9#

c: RowSet N3T<rn.9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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
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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(“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();

}

}

}

RowSet ��������: createShared a=CIO"blYkNu7psU-N77$ RowSet *V8'

/Hrn.7" 2DN RowSet *V8'/H,1lNpCHJk*}G<?r&QG-kh&K7^9#

J<K"3Na=CIrH$}r(7^9#

c: RowSet N&Qrn.9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
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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();
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();
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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();

}
}

}

DB2JdbcRowSet: DB2JdbcRowSet O\35l? RowSet G"pWHJCF$k Connection *V8

'/H"PreparedStatement *V8'/H"^?O ResultSet *V8'/HN5]<HGN_HQG-^9#

=N$sWjasF<7gsO"JdbcRowSet N-RK7)K>CF$^9#

DB2JdbcRowSet ���: DB2JdbcRowSet *V8'/HO Java™ Database Connectivity (JDBC) 3.0 EMG

-R5lF$k9YFN RowSet N$YsHr5]<H7F$k?a"m<+k&G<?Y<9H"G<

?Y<9NG<?NQ9,LN5lk,WN"k>N*V8'/HHNfV*V8'/HH7F0n9k3

H,G-^9#

?H(P"a$s&G<?Y<9H"=lK\39k?aK5~WmH3krHQ9k$/D+N PDA H

$&D-GnH9k3Hr[j7^9# DB2JdbcRowSet *V8'/HO"5<P<eG0n9k^9?

<&"Wj1<7gsrHQ7?"TXN\0H=N97KHQ9k3H,G-^9#Tr979kH"

RowSet 3s]<MsHKhCF$YsH,8.5l^9#b7 PDA KP9k97Nw.r4v9k5<

S9,0n7F$lP"3lr RowSet NVj9J<WH7FP?9k3H,G-^9# RowSet $Ys

Hru.9k?SK"5~GP$9KP7F,ZJ97*hSw.r8.9k3H,G-^9#

\7/O"Xc: DB2JdbcRowSet $YsHYr2H7F/@5$#

JDBCRowSets ���: DB2JDBCRowSet *V8'/Hr8.9k?aK"$/D+Na=CI,s!5l

F$^9#J<K=l>lr5b7^9#

DB2JdbcRowSet ��������� DataSources �����: DB2JdbcRowSet KO"SQL Hq*hS

DataSource >ru1hkWmQF#<,"j^9#=Ne"DB2JdbcRowSet OHQD=KJj^9#J<

K"3N}!Ncr(7^9# BaseDataSource H$&>0N DataSource XN2H,"v0K-zJ

DataSource H7F;CH"CW5lF$k3Hr[j7F$^9#

c: DB2JDBCRowSet WmQF#<*hS DataSource rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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.
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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();

DB2JdbcRowSet ��������� JDBC URL �����: DB2JdbcRowSet KO"SQL Hq*hS

JDBC URL ru1hkWmQF#<,"j^9#=Ne"DB2JdbcRowSet OHQD=KJj^9#J<

K"3N}!Ncr(7^9#

c: DB2JdbcRowSet WmQF#<*hS JDBC URL rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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");

// 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();

setConnection(Connection) �������
�����������������: JDBC Connection *

V8'/HNFxQrJak?a" DB2JdbcRowSet ON)5l?\3r DB2JdbcRowSet KO93H,G

-^9#3N3M/7gsO"execute a=CI,FSP5lkH"=NHQN`wN?aK

DB2JdbcRowSet KhCFHQ5l^9#

c: setConnection a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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();
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// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

����	#,����(����: DB2JdbcRowSet rp7?+<=kLVN`n"*hSG<?Y<

9&G<?XN"/;9O"pWKJk ResultSet *V8'/HKhCFh}5l^9# ResultSet *V8

'/HG0;G-k?9/O"DB2JdbcRowSet *V8'/HKb,Q5l^9#

�������������������������: DB2JdbcRowSet rp7?G<?Y<9N97N

5]<HO"pWHJk ResultSet *V8'/HKhCF9YFh}5l^9# ResultSet *V8'/HG

0;G-k?9/O"DB2JdbcRowSet *V8'/HKb,Q5l^9#

DB2JdbcRowSet 	0��: 9YFN RowSet $sWjasF<7gsO">N3s]<MsHKH

CF=#"kuVrh}9k$YsHr5]<H7F$^9#3N5]<HKhj""Wj1<7gs&3

s]<MsHO">N3s]<MsHG$YsH,/87?H-K"=N3s]<MsHHVC9W3H,

G-^9#?H(P"RowSet rp7FG<?Y<9NT,975l?H-K"0iU#+k&f<6<&

$s?<U'<9 (GUI) G975l?=r=(5;k3H,G-^9#

J<NcGO"RowSet r979ka$s&a=CI,3"&"Wj1<7gsKJj^9#j9J<O"

R0K$kZG5l?/i$"sH,HQ9k"5~5<P<NltG9#3lKhj"2 DNh}r._

5;?3<IrH&3HJ/"&KS8M9rT&3li 2 DN&rkSU1k3H,G-^9#

RowSet N3N$YsH&5]<HO"gKG<?Y<9&G<?KhCF GUI r979k3Hr\*K

_W5lF*j"3N?$WN"Wj1<7gsNdjKP7F04K0n7^9#

c: DB2JdbcRowSet $YsH

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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) {
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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();

// 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”);
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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”);

}
}

IBM Developer Kit for Java � JDBC ��	����	
�'/���
��<��

IBM Developer Kit for Java™ N JDBC Ii$P<O"G<?Y<9rh}9kb-=N Java $s?<U

'<9H7F_W5lF$^9#?@7"GbNQU)<^s9r@k?aKO" JDBC Ii$P<,s

!9k=OrxQ9kh&K"Wj1<7gsr=[9k,W,"j^9#J<Ks2kRsHr,Q9l

P"JDBC Wm0i_s0rzL*KT(kG7g&#[HsIO"M$F#V JDBC Ii$P<KC-

NpsGO"j^;s#G9+i"33K(5lkXKK>CFn.5l?"Wj1<7gsO"M$F#

V JDBC Ii$P<J0N JDBC Ii$P<H&KHQ5lklgGbb$QU)<^s9r(7^9#

v SELECT * SQL Hqrr1k

v getXXX(String) NeojK getXXX(int) rHQ9k

v Java Wj_F#V&?$WN getObject FSP7rr1k

v Statement hjb PreparedStatement rHQ9k

v qQN++k DatabaseMetaData FSP7rr1k

v "Wj1<7gsKP7F,ZJ3_CH&lYkrHQ9k

v Unicode A0GNG<?N]IrM89k

v 9H"<I&Wm7<8c<rHQ9k

v Numeric/Decimal NeojK BigInt rHQ9k

v ,W,J/JC? JDBC j=<9r@(*K/m<:9k

v \3W<js0rHQ9k

v PreparedStatement W<js0NHQrM89k

v z(*J SQL rHQ9k
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SELECT * SQL Hqrr1k

SELECT * FROM... O"SQL NHqr-R9klL*J}!G9#7+7"9YFNU#<kIrHq9

k,W,J$lgbh/"j^9#a5lk=l>lNs4HK" JDBC Ii$P<O"TrP$sI7

Fa9>,NnHr7J1lPJj^;s#"Wj1<7gs,CjNsrHQ7J$lgGb" JDBC

Ii$P<O=Nsr'17J1lPJi:"=lrHQ9k?aN9Z<9r=s7J1lPJj^;

s#HQ5lJ$s,F<VkbK[HsIJ$lg"3N3HOEgJ*<P<XCIKOJj^;s#

7+7"HQ5lJ$s,?t"klg"3N*<P<XCIOEgHJkD=-,"j^9#3lrrh

9k?aNI$}!O""Wj1<7gsHX8N"ksrJ<Nh&KD9Kj9H9k3HG9#

SELECT COL1, COL2, COL3 FROM...

getXXX(String) NeojK getXXX(int) rHQ9k

ResultSet getXXX a=CIrHQ9k]K"s>rHkP<8gsNeojKtMrHkP<8gsrH

Q7^9#tMjtNeojKs>rHQG-k3HOx@Nh&KW(^9,"G<?Y<9+NOsw

zrh}9k}!7+'17F$^;s#7?,CF"s>rHkF getXXX a=CIrFSP9lg"

=lia=CINOG<?Y<9KO5lk0K JDBC Ii$P<KhCFrh5lJ1lPJj^;

s# getXXX a=CIOLo"?YbBT5lkk<WbtGFSP5lkNG"3N.5J*<P<X

CIO^cK_Q7^9#

Java Wj_F#V&?$WN getObject FSP7rr1k

Wj_F#V&?$W (int"long"float JI) MrG<?Y<9+ih@9kH-O"Wj_F#V&?$

WG-N get a=CI (getInt"getLong"getFloat) rHQ9k}," getObject rHQ9khja/h@G

-^9# getObject FSP7O"Wj_F#V&?$WKP7Fh@nHrTC?eK*V8'/Hrn.

7Ff<6<Ka7^9#3lOLok<WNfGTol^9,"83|VN;$5tN*V8'/H,n

.5lkD=-,"j^9#Wj_F#V&3^sIN getObject rHQ9k3HKO",<YC8&3l

/?<,QKKh0=5lFQU)<^s9,c<9kH$&g@,"j^9#

Statement hjb PreparedStatement rHQ9k

?sbHQ5lk SQL 9F<HasHrn.9klg" Statement *V8'/Hhjb PreparedStatement

rHQ9k},QU)<^s9,~e7^9#9F<HasHrBT9k?SK" 2 DN9FCWNWm

;9"D^j9F<HasH,`w5lF+i9F<HasH,h}5l^9#`wQ_9F<HasHr

HQ9k]"=N9F<HasHN`wO"BT5lk?SKTolkNGOJ/"=.5l?H-@1K

Tol^9# PreparedStatement N}, Statement hjbBT,.$3HONilF$^9,"Wm0i^

<?AO3Nx@r7P7P5k7^9# PreparedStatement KhkQU)<^s9~erM(kJi""

Wj1<7gsr_W9k]"D=JlgKO$Db PreparedStatement rHQ9kN,-@H@(^9

(XPreparedStatement W<js0Yr2H7F/@5$)#

DatabaseMetaData FSP7rr1k

DatabaseMetaData FSP7NfKOqQ,++kbN,"k3HKmU7F/@5$#CK"

getBestRowIdentifier"getCrossReference"getExportedKeys"*hS getImportedKeys a=CIOqQ,++

klg,"j^9#ltN DataBaseMetaData FSP7KO"79F`&lYk&F<VkKP9k#(J

kgro,<$^9#?@Xx@+iH$&}3G=lirHQ;:K"=Nps,,WJlgN_HQ7

F/@5$#

"Wj1<7gsKP7F,ZJ3_CH&lYkrHQ9k
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JDBC O#tN3_CH&lYkrs!7F*j"79F`bG#tNHis6/7gs,_$KINh&

KFA7"&+O3lKhCFh^j^9 (\7/O"XHis6/7gsYr2H7F/@5$)#GU

)kHGO"GcN3_CH&lYk,HQ5l^9#D^j"His6/7gsO3_CH-&rp7F

_$NnHNltrNk3H,G-^9#3lO""koNG<?Y<9[or885;kD=-,"j^

9#=N?a"ltNWm0i^<O3_CH&lYkre2F"=Nh&J[oN/8r4[7J/Fb

h$h&K7F$^9#3_CH&lYkre2kH"hjF$Y,YNmC/GNG<?Y<9NOs0

rz-/393HKJk3HKmU7F/@5$#3lO"79F`GD=JBTYr)B9kNG"$/

D+N"Wj1<7gsNQU)<^s9,KYKc<7^9#=b=b"Wj1<7gsN_WKhC

F"mC/eN[oJu7O/-J$lgbh/"j^9#T*&H7F$k3Hr~VrhCF}r7"

His6/7gsN,%lYkr"B4KHQG-kGclYk^GK)B7F/@5$#

Unicode A0GNG<?N]IrM89k

Java GO"h}9k9YFN8zG<? (String) , Unicode A0GJ1lPJj^;s#=N?a"

Unicode G<?r}?J$F<VkO9YF"G<?Y<9KG<?r^~7?jG<?Y<9+iG<?

r!w7?j9k]KG<?rQ99k?a" JDBC Ii$P<r,WH7^9#F<Vk,9GK

Unicode A0Nlg"JDBC Ii$P<OG<?rQ99k,WOJ$NG"G<?Y<9NG<?rhj

a/hjP93H,G-^9# Unicode A0NG<?Os Java "Wj1<7gsGOHQG-J$3H

,"k"H$&@r}r7F*/,W,"j^9#J<Ji=liN"Wj1<7gsO"Unicode rh}

G-J$+iG9#^?"8zG<?J0NlgO"G<?NQ9,J$?a"QU)<^s9,QoiJ

$3HbP(F*$F/@5$#LNM8v`H7F"Unicode A0G]I5l?G<?O"1lP$HN

G<?HfYF 2 \N9Z<9rHQ7^9#?@7"?YbI_hilk8zs,?/5s"klg

O" Unicode A0GG<?r]I9k3HGQU)<^s9,g-/~e9klg,"j^9#

9H"<I&Wm7<8c<rHQ9k

Java GO9H"<I&Wm7<8c<NHQ,5]<H5lF$^9#9H"<I&Wm7<8c<O"

JDBC Ii$P<,0* SQL NeojKE* SQL rBTG-kh&K9k3HKhCF"QU)<^s

9r~e5;k3H,G-^9#9H"<I&Wm7<8c<O"Wm0i`GBT9kD9N SQL 9F

<HasH4HKOn.7J$G/@5$#?@7"D=JlgO" SQL 9F<HasHN0k<WrB

T9k9H"<I&Wm7<8c<rn.7F/@5$#

Numeric ^?O Decimal NeojK BigInt rHQ9k

91<k, 0 G"k Numeric U#<kI^?O Decimal U#<kIrHQ9keojK" BigInt G<

?&?$WrHQ7^9# BigInt O Java Wj_F#V&?$WN Long K>\Q95l^9,"

Numeric ^?O Decimal G<?&?$WO" String *V8'/H^?O BigDecimal *V8'/HKQ9

5l^9# Java Wj_F#V&?$WN getObject FSP7rr1k GRY?h&K"Wj_F#V&

G<?&?$WNHQO"*V8'/HNn.,,WJ?$WNHQhj>^7$H@(^9#

,W,J/JC? JDBC j=<9r@(*K/m<:9k

ResultSets"Statements"*hS Connections O",W,J/JC?H-K"Wj1<7gsKhCF@(*

K/m<:9k,W,"j^9#3lKhj"j=<9OGbz(*K/j<s"CW5l"QU)<^s

9r~e5;k3H,G-^9#5iK"G<?Y<9&j=<9,@(*K/m<:5lJ$H"j=<

9&j</,88?j"G<?Y<9&mC/N~V,,WJeK9/JC?j7^9#3lO""Wj1

<7gsc2N/8d""Wj1<7gsGNBT-N:/KDJ,kD=-,"j^9#

\3W<js0rHQ9k
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Connection W<js0O"Ff<6<WaGH+N Connection *V8'/Hrn.9keojK"#tN

f<6<G JDBC Connection *V8'/HrFxQ9ko,G9# Connection *V8'/Hrn.9k

KOqQ,++j^9#Ff<6<,7,N*V8'/Hrn.9keojK"QU)<^s9,EWJ"

Wj1<7gsG*V8'/HNW<kr&Q9k,W,"j^9#?/N=J (WebSphere JI) O

Connection W<js0&5]<Hrs!7F*j"3lO"f<6<N&N/7>,JXOGHQG-^

9# Connection W<js0&5]<Hr}D=JrHQ7J$lgd"W<kN0ndQU)<^s9r

hjh/)f9k?aKH+N*V8'/HNn.r>`lgO"=N[&,g}*GFWG7g&#

PreparedStatement W<js0NHQrM89k

Statement W<js0N0nO" Connection W<js0N0nH`w7F$^9#?@7"Connection r

1KW<kK~lkeojK" Connection *hS PreparedStatement r^`*V8'/HrW<kK~l

^9#=Ne"=N*V8'/Hr!w7"HQ9kCjN9F<HasHK"/;97^9#3lKhj

QU)<^s9O`*K~e7^9#

z(*J SQL rHQ9k

JDBC O SQL KpE$Fn.5lF$kNG" SQL Nz(re2k3HO"JDBC Nz(re2k3H

KJj^9#7?,CF"HqrG,=7?j"-@Kwzr*7?j9kJI"SQL NxBJ_Wr.

9&LO" JDBC KHCFWHJj^9#

IBM Developer Kit for Java � DB2 SQLJ �������	
��%0

�
��-�


DB2 Structured Query Language for Java™ (SQLJ) 5]<HO"SQLJ ANSI ,JKpE$F$^9# DB2

SQLJ 5]<HO"IBM Developer Kit for Java K^^lF$^9# DB2 SQLJ 5]<HKhCF"Java

"Wj1<7gsNH_~_ SQL rn."=["*hSBT9k3H,G-^9#

IBM Developer Kit for Java KwoCF$k SQLJ 5]<HKO SQLJ is?$`&/i9,^^lF$

F"=lO /QIBM/ProdData/Java400/ext/runtime.zip +i~jG-^9# SQLJ is?$`&/i9KX9

k\YO" www.sqlj.org +iN Implementation KwoCF$kVRuntime APIWqAr2H7F/@

5$#

SQLJ =��

J<ND<kb"IBM Developer Kit for Java KwoCF$k SQLJ 5]<HK^^lF$^9#

v SQLJ Q9Wm0i`G"k sqlj O"H_~_ SQL 9F<HasHr Java =<9&9F<HasH

KV-9(F" SQLJ Wm0i`bK8_9k SQLJ `nKX9kpsr^`l"NWmU!$kr8

.7^9#

v DB2 SQLJ WmU!$k&+9?^$6<G"k db2profc O"8.5l?WmU!$kKJ<5l?

SQL 9F<HasHrWj3sQ$k7F" DB2 G<?Y<9bKQC1<8r8.7^9#

v DB2 SQLJ WmU!$k&Wjs?<G"k db2profp O" DB2 N+9?^$:Q_WmU!$kr

LoNF-9HA0Gu~7^9#

v SQLJ WmU!$kF:Wm0i`&$s9H<i<G"k profdb O"GPC0&/i9F:Wm0i

`rP$Jj<&WmU!$kN{8N;CHbK$s9H<k"*hS"s$s9H<k7^9#

v SQLJ WmU!$kQ9D<kG"k profconv O"l"NWmU!$k&$s9?s9r Java /i9

A0KQ97^9#

m: 3liND<kO"Qshell $s?<Wj?<GBT7J1lPJj^;s#
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DB2 SQLJ �����

SQLJ rHQ7F DB2 "Wj1<7gsrn.9klg"J<N)sv`KmU7F/@5$#

v DB2 SQLJ 5]<HO"SQL 9F<HasHr/T9k?aN8` DB2 Universal Database )sK>

CF$^9#

v DB2 SQLJ WmU!$k&+9?^$6<rBTG-kNO"m<+k&G<?Y<9XN\3KX"

7?WmU!$ke@1G9#

v SQLJ Reference Implementation GO"JDK 1.1 J_,,WG9# Java Development Kit N#tNP<8

gsrBT9k3HKX9k\YO"X#tN Java Development Kit (JDK) N5]<HYr2H7F/

@5$#

SQL r Java "Wj1<7gsbGHQ9k3HKD$FNpsO"XSQL 9F<HasHr Java "W

j1<7gsKH_~`Y*hSXSQLJ Wm0i`N3sQ$k*hSBTYr2H7F/@5$#

Structured Query Language for Java ���'(	�
WmU!$kO"SQLJ =<9&U!$krQ99kH-K" SQLJ Q9Wm0i` sqlj KhCF8.5

l^9#WmU!$kO"l"NP$Jj<&U!$kG9#=N?a"3liNU!$kKO .ser H%

R,"j^9#3liNU!$kKO"X"7? SQLJ =<9&U!$k+iN SQL 9F<HasH,

^^l^9#

SQLJ =<9&3<I+iWmU!$kr8.9kKO" SQLJ Q9Wm0i`"sqlj r .sqlj U!$ke

GBT7^9#

\7/O"XSQLJ Wm0i`N3sQ$k*hSBTYr2H7F/@5$#

Structured Query Language for Java (SQLJ) ������� (sqlj)
SQLJ Q9Wm0i`"sqlj O" SQLJ Wm0i`bG+D+C? SQL `nKX9kpsr^`l"NW

mU!$kr8.7^9# SQLJ Q9Wm0i`O" /QIBM/ProdData/Java400/ext/translator.zip U!$kr

HQ7^9#

sqlj 3^sIT*W7gsKX9k\YO" www.sqlj.org +iN Implementation KwoCF$k

VSQLJ User’s Guide and ReferenceWr2H7F/@5$#

DB2 SQLJ ��'(	��;
%�	3��db2profc ���	
��'(	����

SQL 
)��+����!���	�

DB2 SQLJ WmU!$k&+9?^$6<"db2profc rHQ7F" Java™ "Wj1<7gs,G<?Y<

9bGhjz(*Kn09kh&K9k3H,G-^9#

DB2 SQLJ WmU!$k&+9?^$6<O"J<NvArT$^9#

v WmU!$kbKJ<5l? SQL 9F<HasHrWj3sQ$k7F" DB2 G<?Y<9bKQC

1<8r8.9k#

v n.5l?QC1<8bNX"7?9F<HasHr2H9k SQL 9F<HasHrV-9(k3HK

hj" SQLJ WmU!$kr+9?^$:9k#

WmU!$kbN SQL 9F<HasHrWj3sQ$k9k?aKO" Qshell 3^sI&WmsWHK

J<r~O7^9#

db2profc MyClass_SJProfile0.ser

33G"MyClass_SJProfile0.ser OBT7?$WmU!$kN>0G9#
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DB2 SQLJ WmU!$k&+9?^$6<NHQ!*hS=8

db2profc[options] <SQLJ_profile_name>

33G"SQLJ_profile_name Ou~9kWmU!$k>" options OHQ7?$*W7gsNj9HG9#

db2profp GHQD=J*W7gsO"J<NH*jG9#

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>

J<O"3liN*W7gsKX9kb@G9#

-URL=<JDBC_URL>
33G"JDBC_URL O JDBC \3N URL G9# URL N=8O"!NH*jG9#

“jdbc:db2:systemName”

\7/O"XIBM Developer Kit for Java N JDBC Ii$P<rHQ7F iSeries G<?Y<9K

"/;99kYr2H7F/@5$#

-user=<username>
33G"username Of<6<>G9#GU)kHMO"m<+k\3K5$s*s7?=Tf<6

<Nf<6< ID G9#

-password=<password>
33G"password OQ9o<IG9#GU)kHMO"m<+k\3K5$s*s7?=Tf<6

<NQ9o<IG9#

-package=<library name/package name>
33G"library name OQC1<8r~lki$Vij<" package name O8.5lkQC1<

8N>0G9#GU)kHNi$Vij<>O"QUSRSYS G9#GU)kHNQC1<8>O"

WmU!$kN>0+i8.5l^9#QC1<8>NGg9O"10 8zG9# SQLJ WmU!

$k>OoK 10 8zhjb9$NG"n.5lkGU)kHNQC1<8>OWmU!$k>H

O[JkbNHJj^9#GU)kHNQC1<8>O"WmU!$k>NGiNt8zHWmU

!$k&-<VfHr"k7Fn.5l^9#WmU!$k&-<Vf, 10 8zr6(k95G

"klg"WmU!$k&-<VfNGeN 10 8z,GU)kHNQC1<8>KHQ5l^

9#?H(P"J<N^=OltNWmU!$k>HGU)kHNQC1<8>Hr(7F$^

9#
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WmU!$k> GU)kHNQC1<8>

App_SJProfile0 App_SJPro0

App_SJProfile01234 App_S01234

App_SJProfile012345678 A012345678

App_SJProfile01234567891 1234567891

-commitctrl=<commitment_control>
33G"commitment_control O,WJ3_CHasH)fNlYkG9#3_CHasH)fO"

J<N8zMN 1 Dr}D3H,G-^9#

M jA

C *CHG#@<F#<&j<I"+jV7TDNI_hj"

*hSU!sH`&j<I,D=#

S *CS#@<F#<&j<IOTD#+jV7TDNI_h

j"*hSU!sH`&j<IOD=#

A *ALL#@<F#<&j<I*hS+jV7TDNI_h

jOTD#U!sH`&j<IOD=#

N *NONE#@<F#<&j<I"+jV7TDNI_h

j"*hSU!sH`&j<IOTD#3l,GU)kH

G9#

-datefmt=<date_format>
33G"date_format OHQ7?$|UA0N?$WG9#|UA0KO"J<NMN 1 DrXj

G-^9#

M jA

USA IBM USA 8`,J (mm.dd.yyyy, hh:mm a.m., hh:mm

p.m.)

ISO q]8`=!= (yyyy-mm-dd, hh.mm.ss)#3l,GU)k

HG9#

EUR IBM $#8`,J (dd.mm.yyyy, hh.mm.ss)

JIS |\)H,J (JIS) >q (yyyy-mm-dd, hh:mm:ss)

MDY n/|// (mm/d/yy)

DMY |/n// (dd/mm/yy)

YMD //n/| (yy/mm/dd)

JUL fj&9q (yy/ddd)

|UA0O"|UNkLNsK"/;99kH-KHQ5l^9#9YFNPO|UU#<kI

O"Xj7?A0Ga5l^9#~O|U9Hjs0GO"|U,-zJA0GXj5l?+I&

+r=L9k?aKXjM,HQ5l^9#GU)kHMO ISO G9#

-datesep=<date_separator>
33G"date_separator OHQ7?$hZj-fN?$WG9#|UhZj-fO"|UNkLN

sK"/;99kH-KHQ5l^9#hZj-fKO"J<NMN 1 DrHQG-^9#

M jA

/ 9iC7e,HQ5lk#
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M jA

. Tj*I,HQ5lk#

, 3s^,HQ5lk#

- @C7e,HQ5lk#3l,GU)kHG9#

Vis/ 9Z<9,HQ5lk#

-timefmt=<time_format>
33G"time_format O~oU#<kIN=(KHQ7?$A0G9#~oA0O"~oNkLNs

K"/;99kH-KHQ5l^9#~O~o9Hjs0GO"~o,-zJA0GXj5l?+

I&+r=L9k?aKXjM,HQ5l^9#~oA0KO"J<NMN 1 DrXjG-^

9#

M jA

USA IBM USA 8`,J (mm.dd.yyyy, hh:mm a.m., hh:mm

p.m.)

ISO q]8`=!= (yyyy-mm-dd, hh.mm.ss)#3l,GU)k

HG9#

EUR IBM $#8`,J (dd.mm.yyyy, hh.mm.ss)

JIS |\)H,J (JIS) >q (yyyy-mm-dd, hh:mm:ss)

HMS ~/,/C (hh:mm:ss)

-timesep=<time_separator>
33G" time_separator O~oNkLNsK"/;99kH-KHQ7?$8zG9#~ohZj

-fKO"J<NMN 1 DrXjG-^9#

M jA

: 3ms,HQ5lk#

. Tj*I,HQ5lk#3l,GU)kHG9#

, 3s^,HQ5lk#

Vis/ 9Z<9,HQ5lk#

-decimalpt=<decimal_point>
33G"decimal_point OHQ7?$.t@G9#.t@O"SQL 9F<HasHbGtMjtK

HQ5l^9#.t@KO"J<NMN 1 DrXjG-^9#

M jA

. Tj*I,HQ5lk#3l,GU)kHG9#

, 3s^,HQ5lk#

-stmtCCSID=<CCSID>
33G"CCSID QC1<8bKwoCF$k SQL 9F<HasHN?aN3<I=8z;CH

ID G9#+9?^$:~VfN8gVNM,GU)kHMHJj^9#

-sorttbl=<library_name/sort_sequence_table_name>
33G" library_name/sort_sequence_table_name OHQ7?$,`gxF<VkNm1<7gs*

hSF<Vk>G9#,`gxF<VkO"SQL 9F<HasHbG9Hjs0rfS9k?aK
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HQ5l^9#i$Vij<>*hS,`gxF<Vk>O"=l>l 10 8zN)B,"j^

9#GU)kHMO"+9?^$:~VfN8gV+ih@5l^9#

-langID=<language_identifier>
33G"language identifier OHQ7?$@l ID G9#@l ID NGU)kHMO"+9?^$

:~VfN=T8gV+ih@5l^9#@l ID O",`gxF<VkHloKHQ7^9#

3liNU#<kIN$:l+KX9khj\YJpsO" DB2 for iSeries SQL Wm0i_s0 50

r2H7F/@5$#

DB2 SQLJ ��'(	� (db2profp �� profp) ������

DB2 SQLJ WmU!$k&Wjs?< G"k db2profp O"DB2 N+9?^$:Q_WmU!$krLo

NF-9HA0Gu~7^9#WmU!$k&Wjs?<"profp O" SQLJ Q9Wm0i`KhCF8.

5l?WmU!$kNbFrLoNF-9HA0Gu~7^9#

SQLJ Q9Wm0i`KhCF8.5l?WmU!$kNbFrLoNF-9HA0Gu~9kKO"J<

Nh&K profp f<F#jF#<rHQ7^9#

profp MyClass_SJProfile0.ser

33G"MyClass_SJProfile0.ser Ou~7?$WmU!$kN>0G9#

WmU!$kN DB2 +9?^$:Q_P<8gsNbFrLoNF-9HA0Gu~9kKO"J<Nh

&K db2profp f<F#jF#<rHQ7^9#

db2profp MyClass_SJProfile0.ser

33G"MyClass_SJProfile0.ser Ou~7?$WmU!$kN>0G9#

m: db2profp r+9?^$:7F$J$WmU!$kKBT9kH"WmU!$k,+9?^$:5lF$

J$3H,LN5l^9# profp r+9?^$:Q_WmU!$kKBT9kH"+9?^$:5lF$

J$WmU!$kNbF,=(5l^9#

DB2 SQLJ WmU!$k&Wjs?<NHQ!*hS=8

db2profp [options] <SQLJ_profile_name>

33G"SQLJ_profile_name Ou~9kWmU!$k>" options OHQ7?$*W7gsNj9HG9#

db2profp GHQD=J*W7gsO"J<NH*jG9#

-URL=<JDBC_URL>
33G"JDBC_URL O\37?$ URL G9#\7/O"XIBM Developer Kit for Java N JDBC

Ii$P<rHQ7F iSeries G<?Y<9K"/;99kYr2H7F/@5$#

-user=<username>
33G"username Of<6<&WmU!$kbNf<6<>G9#

-password=<password>
33G"password Of<6<&WmU!$kNQ9o<IG9#

SQLJ ��'(	���������	�
���� (profdb)
SQLJ WmU!$kF:Wm0i`&$s9H<i< (profdb) O"GPC0&/i9F:Wm0i`r$

s9H<k"*hS"s$s9H<k7^9#GPC0&/i9F:Wm0i`O"P$Jj<&WmU!

$kN{8N;CHK$s9H<k5l^9#GPC0&/i9F:Wm0i`,$s9H<k5l?e

h 1 O IBM Developer Kit for Java 215



O""Wj1<7gsNBT~VfKFSP5lk9YFN RTStatement *hS RTResultSet FSP7,

m0K-?5l^9#=liOU!$k^?O8`POKm0-?9k3H,G-^9#=Ne"m0r!

:7F"Wj1<7gsN0nN!Z"*hS(i<NHl<9rT&3H,G-^9#BT~NpCHJ

k RTStatement *hS RTResultSetcall $s?<U'<9KP9kFSP7@1,F:5lk3HKmU7

F/@5$#

GPC0&/i9F:Wm0i`r$s9H<k9kKO" Qshell 3^sI&WmsWHKJ<r~O

7^9#

profdb MyClass_SJProfile0.ser

33G"MyClass_SJProfile0.ser O SQLJ Q9Wm0i`KhCF8.5l?WmU!$kN>0G9#

GPC0&/i9F:Wm0i`r"s$s9H<k9kKO" Qshell 3^sI&WmsWHKJ<r

~O7^9#

profdb -Cuninstall MyClass_SJProfile.ser

33G"MyClass_SJProfile0.ser O SQLJ Q9Wm0i`KhCF8.5l?WmU!$kN>0G9#

profdb 3^sIT*W7gsKX9k\YO" www.sqlj.org r=(7F" Implementation +F4j

<r*r7F+i" Runtime API qAbN sqlj.runtime.profile.util.AuditorInstaller /i9r2H7F/@5

$#

SQLJ ��'(	���=�� (profconv) ������ �����'(	��	�


%�
� Java ��
�	���	


SQLJ WmU!$kQ9D<k (profconv) O"l"NWmU!$k&$s9?s9r Java™ /i9A0K

Q97^9#ltNVi&6<O"WlCHKX"7?j=<9&U!$k+il"N*V8'/Hrm<

I9k3Hr5]<H7F$J$?a" profconv D<k,,WKJj^9# profconv f<F#jF#<

rBT7F"Q9rT$^9#

profconv f<F#jF#<rBT9kKO"Qshell 3^sITKJ<r~O7^9#

profconv MyApp_SJProfile0.ser

33G"MyApp_SJProfile0.ser OQ97?$WmU!$k&$s9?s9N>0G9#

profconv D<kO"sqlj -ser2class r/07^9#3^sIT*W7gsKD$FO"XsqljYr2H7

F/@5$#

SQL 
)��+��� Java -�!��*�������

SQLJ bNE* SQL 9F<HasHO"SQLJ 8aK^^lF$^9# SQLJ 8aO"#sql G+O7

F";_3ms (;) 8zG*;7^9#

Java™ "Wj1<7gsbK SQLJ 8arn.9k0K"J<NQC1<8r$s]<H7F/@5$#

v import java.sql.*;

v import sqlj.runtime.*;

v import sqlj.runtime.ref.*;

GbJ1J SQLJ 8aO"h}G-k8aG"j"H</s #sql *hS=lK3/fgLGO^l?

SQL 9F<HasHG=.5l^9#?H(P"J<N SQLJ 8aO Java 9F<HasH,,5K8_

G-kLVG"lPI3KGb8_G-^9#

#sql { DELETE FROM TAB };
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e-NcO"TAB H$&>0N9YFNTro|7^9#

m: SQLJ "Wj1<7gsN3sQ$k*hSBTKX7F\7/O"XSQLJ Wm0i`N3sQ$k

*hSBTYr2H7F/@5$#

SQLJ Wm;98aGfgLNb&K"kH</sO" SQL H</s^?O[9HQtG9#9YFN[

9HQtO"3ms (:) 8zKhCF1L5l^9# SQL H</s, SQLJ Wm;98aN0&K8_

9k3HO"j^;s#?H(P"J<N Java a=CIOz-tr SQL F<VkK^~7^9#

public void insertIntoTAB1 (int x, String y, float z) throws SQLException
{

#sql { INSERT INTO TAB1 VALUES (:x, :y, :z) };
}

a=CI\NO"[9HQt x"y"*hS z r^` SQLJ Wm;98aG=.5l^9#XSQLJ bN[

9HQtYr2H7F/@5$#

lLK"SQL H</sOg8z.8zrhL7J$ (sEzQdGO^l? ID r|/) NG"g8z"

.8z"^?O=liN.gKhk-R,D=G9#7+7"Java H</sOg8z.8zrhL7^

9#cNfG@rK9k?aK"g8z.8zrhL7J$ SQL H</sOg8zG(7" Java H</

sO.8z^?Og8z.8z.gG(7^9#3NHTC/rL7F".8zN null O Java ″null″ M

r=9?aKHQ5l"g8zN NULL O SQL ″null″ Mr=9?aKHQ5l^9#

J<N?$WN SQL =.," SQLJ Wm0i`bK8_9k3H,"j^9#

v Hq

SELECT 9F<HasH*hS0JI#

v SQL G<?Q99F<HasH (DML)

INSERT"UPDATE"DELETE"JI#

v G<?&9F<HasH#

FETCH"SELECT..INTO"JI#

v His6/7gs)f9F<HasH

COMMIT"ROLLBACK"JI#

v G<?jA@l (DDL"9-<^`n@lHbFPlk) 9F<HasH

CREATE"DROP"ALTER"JI#

v 9H"<I&Wm7<8c<XNFSP7

CALL MYPROC(:x, :y, :z) JI

v ]I!=NFSP7

VALUES( MYFUN(:x) ) JI

H_~_ SQL NcKD$FO"Xc: SQL 9F<HasHr Java "Wj1<7gsKH_~`Yr2H

7F/@5$#

Structured Query Language for Java ��>
���: H_~_ SQL 9F<HasHXNz-tO"

[9HQtrp7FO5l^9#[9HQtO"[9H@lKhkQtG"j"SQL 9F<HasHK^

ak3H,G-^9#[9HQtO"J<K(9 3 D^GNt,+i=.5l^9#

v 3ms (:) \,t#

v Qia<?<"Qt"^?OU#<kIN Java ID G"k" Java™ [9HQt#

v $UXjNQia<?<&b<I ID#
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3Nb<I ID KO"J<N 1 DrHQG-^9#

IN"OUT"^?O INOUT#

Java ID r>A7Fb Java Wm0i`KO{!nQ,"j^;s#=N?a=lO"SQLJ grV-9(

k?aK8.5l? Java 3<IbK?sbP=9k3H,"j^9#

J<N QUERY KO[9HQt :x ,^^lF$^9#3N[9HQtO"Hqr^`93<WbGDk

N Java Qt"U#<kI"^?OQia<?< x G9#

SELECT COL1, COL2 FROM TABLE1 WHERE :x > COL3

�: SQL 
)��+��� Java -�!��*�������: J<N SQLJ "Wj1<7gsc"

App.sqlj O"E* SQL rHQ7F97G<?r DB2 5sWk&G<?Y<9N EMPLOYEE F<Vk

+i!w7^9#

c: SQL 9F<HasHr Java™ "Wj1<7gsKH_~`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;

import sqlj.runtime.*;

import sqlj.runtime.ref.*;

#sql iterator App_Cursor1 (String empno, String firstnme) ; // 1

#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[])

{
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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);

}

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
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// 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:″);
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. ?|Rrk@9k# 3N;/7gsGO"!N 2 o`N?|Rrk@7^9#

App_Cursor1
sG<?N?$W*hS>0rk@7F"s> (sKkSU1il?>0) K~8?sNMra

7^9#
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App_Cursor2
sG<?N?$Wrk@7F"sLV (sKkSU1il?jLV) K~8?sNMra7^

9#

2. ?|Rri|_j9k# ?|R*V8'/H cursor1 ,HqNkLrHQ7Fi|_j5l^9#Hq

OkLr cursor1 KJ<7^9#

3. ?|Rr!NTKJak# cursor1.next() a=CIO"!w9kT,J/JC?lgKV<kMN�r

a7^9#

4. G<?r\09k# >0U-"/;9!=a=CI empno() O"=_NTK"k empno H$&>0

NsNMra7^9#>0U-"/;9!=a=CI firstnme() O"=_NTK"k firstnme() H$&

>0NsNMra7^9#

5. G<?r[9HQtK SELECT 9k# SELECT 9F<HasHO"F<VkbNTtr[9HQt

count1 KO7^9#

6. ?|Rri|_j9k# ?|R*V8'/H cursor2 ,HqNkLrHQ7Fi|_j5l^9#Hq

OkLr cursor2 KJ<7^9#

7. G<?r!w9k# FETCH 9F<HasHO"kLF<Vk+i ByPos +<=kbGk@5l?G

iNsN=TMr"[9HQt str2 Ka7^9#

8. FETCH..INTO 9F<HasH,.y7?+r!:9k# endFetch() a=CIO"?|R,TKLV7

F$J$lg"D^jTrhjP90sNnT,:T7?lgK"V<kMN?ra7^9#

endFetch() a=CIO"TrhjP90sNnT,.y7?lgK"6ra7^9# DB2 O next() a

=CI,FSP5l?H-KTNhjP7rnT7^9# FETCH...INTO 9F<HasHO"E[*K

next() a=CIrFSP7^9#

9. ?|Rr/m<:9k# close() a=CIO"?|R,]}7F$kj=<9rr|7^9#?|Rr

@(*K/m<:7F"79F`&j=<9,,~Kr|5lkh&K7F/@5$#

3NcKX9kXJpsO"XSQL 9F<HasHr Java "Wj1<7gsKH_~`Yr2H7F/

@5$#

SQLJ ���������	�����

Java™ Wm0i`KH_~_ SQLJ 9F<HasH,"klg"=lr3sQ$k*hSBT9k?aK

OCLNjgK>&,W,"j^9#

m: +O9k0K" CLASSPATH KJ<NQ9,^^lkh&K_j7^9#

v /QIBM/ProdData/Os400/Java400/ext/sqlj_classes.jar

v /QIBM/ProdData/Os400/Java400/ext/translator.zip

v /QIBM/ProdData/Os400/Java400/ext/runtime.zip

Structured Query Language for Java (SQLJ) Wm0i`r3sQ$k*hSBT9kKO"J<NjgK>

CF/@5$#

1. SQLJ Q9Wm0i`" sqlj r Java =<9&3<IeGH_~_ SQL H&KHQ7F" Java =<

9&3<I*hSX"7?WmU!$kr8.7^9#\34HK"1 DNWmU!$k,8.5l^

9#

?H(P"J<N3^sIr~O7^9#

sqlj MyClass.sqlj

33G"MyClass.sqlj O SQLJ U!$kN>0G9#
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3NcGO"SQLJ Q9Wm0i`O MyClass.java =<9&3<I&U!$k"*hSX"7?WmU

!$kr8.7^9#X"7?WmU!$kN>0O"MyClass_SJProfile0.ser"MyClass_SJProfile1.ser"

MyClass_SJProfile2.ser"J<1MHJj^9#

m: SQLJ Q9Wm0i`O" -compile=false 8aKhCF3sQ$k&*W7gsr@(*K*U

K7J1lP"Q9Q_ Java =<9&3<Ir+0*K3sQ$k7F/i9&U!$kr8.7^

9#

2. SQLJ WmU!$k&+9?^$6<&D<k" db2profc rHQ7F"DB2 SQLJ Customizers r8.

5l?WmU!$kK$s9H<k7F" DB2 QC1<8rm<+k&79F`eKn.7^9#

?H(P"J<N3^sIr~O7^9#

db2profc MyClass_SJProfile0.ser

33G" MyClass_SJProfile0.ser O DB2 SQLJ Customizer ,BT5lkWmU!$kN>0G9#

m: 3NjgO*W7gsG9,"BT~QU)<^s9r~e5;k?aK+ailF$^9#

3. Java /i9&U!$kr>N Java /i9&U!$kH18}!GBT7^9#

?H(P"J<N3^sIr~O7^9#

java MyClass

33G"MyClass O Java /i9&U!$kN>0G9#

Java SQL ��1�

iSeries 5<P<KO" SQL 9F<HasH*hSWm0i`+i Java™ Wm0i`K"/;9G-

k!=,woCF$^9#3lO"Java 9H"<I&Wm7<8c<*hS Java f<6<jAXt

(UDF) rHQ7FT$^9# iSeries 5<P<O"Java 9H"<I&Wm7<8c<*hS Java UDF r

FSP9?aN" DB2 H SQLJ N>}N,'r5]<H7F$^9# Java 9H"<I&Wm7<8c<

H Java UDF O>}Hb" JAR U!$kK]I5lF$k Java /i9rHQG-^9# iSeries 5<P

<O"JAR U!$krG<?Y<9KP?9k?aK" SQLJ Part 1 ,JGjA5l?9H"<I&Wm

7<8c<rHQ7^9#

SQL 9F<HasH*hSWm0i`+i Java "Wj1<7gsK"/;99kKO"J<r2H7F

/@5$#

Java SQL k<AsNHQ

Java SQL k<AsrHQ9kKO"J<N9FCWrBT7^9#

v k<AsQN Java a=CIrn.9k#

v Java /i9r3sQ$k9k#

v G<?Y<9KhCFHQ5lk Java >[^7s,"3sQ$kQ_/i9rHQG-kh&K

9k#

v k<AsrG<?Y<9KP?9k#

v Java SQL Wm7<8c<rHQ9k#

Java 9H"<I&Wm7<8c<

9H"<I&Wm7<8c<rn.9k?aK Java rHQ9klgO"J<NQia<?<z-O

79?$krHQG-^9#

v JAVA Qia<?<&9?$k

v DB2GENERAL Qia<?<&9?$k
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Java f<6<jA9+i<Xt

Java 9+i<XtO"Java Wm0i`+i 1 DNMrG<?Y<9Ka7^9# Java 9H"<

I&Wm7<8c<Nh&K"Java 9+i<XtO"Java H DB2GENERAL H$& 2 DNQia

<?<&9?$kN$:l+rHQ7^9#

Java f<6<jAF<VkXt

DB2 O"F<Vkra9!=rXtKs!7^9#3N!=O"G<?Y<9N0t+iG<?Y<

9KF<VkA0Gpsrx+9kNKr)A^9#

JAR U!$kr`n9k SQLJ Wm7<8c<

Java 9H"<I&Wm7<8c<H Java UDF O>}Hb" Java JAR U!$kK]I5lF$k

Java /i9rHQG-^9# JAR U!$kr`n9k SQLJ Wm7<8c<KX9kJ<Npsr

+D1^9#

v SQLJ.INSTALL_JAR

v SQLJ.REMOVE_JAR

v SQLJ.REPLACE_JAR

v SQLJ.UPDATEJARINFO

v SQLJ.RECOVERJAR

Java 9H"<I&Wm7<8c<*hS UDF QNQia<?<z-O7,'

Java 9H"<I&Wm7<8c<*hS UDF bG" SQL G<?&?$W,==5lk}!KD$

Fb@5lF$^9#

Java SQL ��1����

Java™ Wm0i`KO" SQL 9F<HasH*hSWm0i`+i"/;9G-^9#3lO"Java

9H"<I&Wm7<8c<*hS Java f<6<jAXt (UDF) rHQ7FT$^9#

Java SQL k<AsrHQ9kKO"J<N9FCWrBT7F/@5$#

1. k<AsQN Java a=CIrn.9k#

Java SQL k<AsO"Java a=CIr SQL +ih}7^9#3Na=CIO"DB2® Qia<?<

z-O7,'^?O SQLJ Qia<?<z-O7,'rHQ7Fn.9k,W,"j^9# Java SQL

k<AsGHQ5lka=CIN3<G#s0}!N\YKD$FO"XJava 9H"<I&Wm7<8

c<Y"XJava f<6<jA9+i<XtY"*hSXJava f<6<jAF<VkXtYr2H7F

/@5$#

2. Java /i9r3sQ$k9k#

Java Qia<?<&9?$krHQ7Fn.5l? Java SQL k<AsO"ICN;CH"CWJ7G

3sQ$kG-^9#?@7"DB2GENERAL Qia<?<&9?$krHQ7? Java SQL k<As

NlgO" com.ibm.db2.app.UDF /i9^?O com.ibm.db2.app.StoredProc /i9rH%9k,W,"

j^9#3liN/i9O"/QIBM/ProdData/Java400/ext/db2routines_classes.jar H$& JAR U!$kK

~CF$^9#3liNk<Asr3sQ$k9k?aK javac rHQ9klgO"3N JAR U!$

k, CLASSPATH NfKJ1lPJj^;s#?H(P"!N3^sIO" DB2GENERAL Qia<

?<&9?$krHQ9kk<As,~C? Java =<9&U!$kr3sQ$k7^9#

javac -DCLASSPATH=/QIBM/ProdData/Java400/ext/db2routines_classes.jar
source.java

3. G<?Y<9KhCFHQ5lk JVM ,"3sQ$kQ_/i9rHQG-kh&K9k#
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G<?Y<9 Java >[^7s (JVM) KhCFHQ5lkf<6<jA/i9O"

/QIBM/UserData/OS400/SQLLib/Function G#l/Hj<+"G<?Y<9KP?5lF$k JAR U!

$kKV/3H,G-^9#

/QIBM/UserData/OS400/SQLLib/Function O"/sqllib/function N iSeries Kjv7^9#3NG#l/Hj

<O"DB2 UDB ,">NWiCHU)<`eG Java 9H"<I&Wm7<8c<H Java UDF r]

I9kljG9#/i9, Java QC1<8NltG"klgO"/i9O,ZJ5VG#l/Hj<

KJ1lPJj^;s#?H(P"runit /i9, foo.bar QC1<8NltH7Fn.5lklg"U

!$k runnit.class O}gU!$k&79F`N /QIBM/ProdData/OS400/SQLLib/Function/foo/bar H$&

G#l/Hj<KJ1lPJj^;s#

/i9&U!$kO"G<?Y<9KP?5lF$k JAR U!$kKV/3HbG-^9# JAR U

!$kO"SQLJ.INSTALL_JAR 9H"<I&Wm7<8c<rHQ7FP?7^9#3N9H"<I&

Wm7<8c<O"JAR ID r JAR U!$kKdjvFk?aKHQ5l^9#3N JAR ID O"/

i9&U!$k,8_9k JAR U!$kr1L9k?aKHQ5l^9# SQLJ.INSTALL_JAR H"

JAR U!$kr`n9k?aN>N9H"<I&Wm7<8c<N\YKD$FO"XJAR U!$k

r`n9k SQLJ Wm7<8c<Yr2H7F/@5$#

4. k<AsrG<?Y<9KP?9k#

Java SQL k<AsO" CREATE PROCEDURE *hS CREATE FUNCTION SQL 9F<HasHr

HQ7FG<?Y<9KP?7^9#3liN9F<HasHKO"J<NWG,^^l^9#

CREATE -<o<I

Java SQL k<Asrn.9k?aN SQL 9F<HasHO" CREATE PROCEDURE ^?O

CREATE STATEMENT GO^j^9#

k<AsN>0

!$G"SQL 9F<HasHO"G<?Y<9K'15lF$kk<AsN>0r1L7^

9#3lO"SQL +i Java k<AsK"/;99k?aKHQ5lk>0G9#

Qia<?<*hSajM

!$G"SQL 9F<HasHO" Java k<AsQNQia<?<*hSajM (:v9kl

g) r1L7^9#

LANGUAGE JAVA
SQL 9F<HasHO"k<As, Java Gn.5l?3Hr(9?aK"-<o<I

LANGUAGE JAVA rHQ7^9#

PARAMETER STYLE KEYWORDS
!$G"SQL 9F<HasHO"-<o<I PARAMETER STYLE JAVA ^?O

PARAMETER STYLE DB2GENERAL rHQ7F"Qia<?<&9?$kr1L7^9#

0t> !$G"SQL 9F<HasHO"Java SQL k<AsH7Fh}5lk Java a=CIr1L7

^9#0t>NA0O"J<NIAi+KJj^9#

v a=CI, /QIBM/UserData/OS400/SQLLib/Function G#l/Hj<N<N/i9&U!$k

K8_9klg"a=CIO classname.methodname H$&A0G1L5l^9#33G"

classname O/i9N04$~>G" methodname Oa=CIN>0G9#

v a=CI,G<?Y<9KP?5lF$k JAR U!$kK8_9klg"a=CIO

jarid:classname.methodname H$&A0G1L5l^9#33G"jarid OP?5lF$k

JAR U!$kN JAR ID" classname O/i9N>0"methodname Oa=CIN>0G

9#

iSeries JS2<?<rHQ7F" Java Qia<?<&9?$krHQ9k9H"<I&Wm7<8c

<^?Of<6<jAXtrn.9k3H,G-^9#
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5. Java Wm7<8c<rHQ9k#

Java 9H"<I&Wm7<8c<O"SQL CALL 9F<HasHrHQ7FFSP7^9# Java

UDF O"LN SQL 9F<HasHNltH7FFSP5lkXtG9#

Java 
�-�����*��7�

Java™ rHQ7F9H"<I&Wm7<8c<rn.9klg"Qia<?<rO99?$kr 2 D

HQG-^9#d)5lF$k9?$kO JAVA Qia<?<&9?$k G9#3lO"SQLj (SQL k

<AsN8`) GXj5lF$kQia<?<&9?$kKlW7^9# 2 V\N9?$kO

DB2GENERAL G9#3lO"DB2® UDB KhCFjA5lF$kQia<?<&9?$kG9#Qia

<?<&9?$kGO"9H"<I&Wm7<8c<N3<G#s0~KHQ7J1lPJiJ$,'KD

$Fbhj7^9#

5iK" Java 9H"<I&Wm7<8c<KX9k$/D+N)BbU17F$J1lPJj^;s#

JAVA ��+�%��
%	�: JAVA Qia<?<&9?$krHQ9k Java™ 9H"<I&Wm

7<8c<r3<I=9klg"J<N,'K>oJ1lPJj^;s#

v Java a=CIO public void static ($s9?s9GOJ$) a=CIG"k,W,"k#

v Java a=CINQia<?<O"SQL _9?$WG"k,W,"k#

v Qia<?<,Lk_9?$W (String JI) Nlg"Java a=CIO SQL NULL MrF9HG-

k#

v POQia<?<O"1l(lasH[sNHQKhja5lk#

v Java a=CIO getConnection a=CIrHCF"=TG<?Y<9K"/;9G-k#

JAVA Qia<?<rHQ9k Java 9H"<I&Wm7<8c<O"public static a=CIG9#3N/

i9NfGO"9H"<I&Wm7<8c<O=Na=CI>H70KAc<KhCF1L5l^9#9H

"<I&Wm7<8c<rFSP9H-O"70KAc<O CREATE PROCEDURE 9F<HasHKh

CFjA5l?Qt?$WKpE$F"0*K8.5l^9#

LkMrvD9k Java ?$WGQia<?<,O5lklg" Java a=CIO"=NQia<?<rL

kHfS7F"~OQia<?<, SQL NULL +I&+r=LG-^9#

J<N Java ?$WOLkMr5]<H7F$^;s#

v short

v int

v long

v float

v double

LkMr5]<H7F$J$ Java ?$WKLkM,O5lkH"(i<&3<I -20205 G SQL c0,

a5l^9#

POQia<?<O"1 DN(lasHr^`[sH7FO5l^9# Java 9H"<I&Wm7<8c<

O[sNGiN(lasHr_j7F"POQia<?<r_jG-^9#
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H_~_"Wj1<7gs&3sF-9HXN\3KO"J<N Java Database Connectivity (JDBC) FS

P7rHQ7F"/;95l^9#

connection=DriverManager.getConnection("jdbc:default:connection");

=Ne"3N\3O JDBC API rHCF SQL 9F<HasHrBT7^9#

J<K(9NO"1 DN~OH 2 DNPOr}C?.5J9H"<I&Wm7<8c<G9#3lO?(

il? SQL HqrBT7"kLbNsNtH SQLSTATE N>}ra7^9#

c: 1 DN~OH 2 DNPOr}D9H"<I&Wm7<8c<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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++;
}
r.close(); s.close();
rowCount[0] = counter;
}catch(SQLException x){
sqlstate[0]= x.getSQLState();
}
}
}

SQLj 8`GO"JAVA Qia<?<&9?$krHQ9kk<AsbNkL;CHra9?aK"kL;

CHr@(*K_j7J1lPJj^;s#kL;CHra9Wm7<8c<,n.5lklg"ICNk

L;CH&Qia<?<,Qia<?<&j9HNGeKIC5l^9#?H(P"J<N9F<HasH

Nlg"

CREATE PROCEDURE RETURNTWO()
DYNAMIC RESULT SETS 2
LANGUAGE JAVA
PARAMETER STYLE JAVA
EXTERNAL NAME ’javaClass!returnTwoResultSets’

70KAc< public static void returnTwoResultSets(ResultSet[] rs1, ResultSet[] rs2) G Java a

=CIrFSP7^9#

kL;CHNPOQia<?<O"J<NcG(5lF$kh&K"@(*K_j7J1lPJj^;s#

DB2GENERAL 9?$kNh&K"kL;CH*hSP~9k9F<HasHr/m<:7FOJj^;

s#

c: 2 DNkL;CHra99H"<I&Wm7<8c<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.sql.*;
public class javaClass {

/**
* Java stored procedure, with JAVA style parameters,
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* 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);
}

}

5<P<G"kL;CHNgxU1r=L9k?aK"ICNkL;CH&Qia<?<,4Yilk3H

O"j^;s#5<P<eNkL;CHO"*<Ws5l?gxGa5l^9# SQLj 8`HN_9-r

N]9k?aK"0RNh&K"*<Ws5lkgxGkL,djvFilJ1lPJj^;s#

DB2GENERAL ��+�%��
%	�: DB2GENERAL Qia<?<&9?$krHC? Java™ 9

H"<I&Wm7<8c<r3<G#s09kH-O"J<N,'K>&,W,"j^9#

v Java 9H"<I&Wm7<8c<GjA5lk/i9O" Java com.ibm.db2.app.StoredProc /i9N

extend"^?O5V/i9G"k,W,"k#

v Java a=CIO"public void $s9?s9&a=CIG"k,W,"k#

v Java a=CINQia<?<O"SQL _9?$WG"k,W,"k#

v Java a=CIO"isNull a=CIrHCF SQL NULL MrF9H9k3H,G-k#

v Java a=CIO"set a=CIrHCF"@(*KQia<?<r_j*hSa9,W,"k#

v Java a=CIO getConnection a=CIrHCF"=TG<?Y<9K"/;9G-k#

Java 9H"<I&Wm7<8c<r^`/i9O" com.ibm.db2.app.StoredProc rH%7?/i9G"k,

W,"j^9# Java 9H"<I&Wm7<8c<O public $s9?s9&a=CIG9#3N/i9N

fGO"9H"<I&Wm7<8c<O=Na=CI>H70KAc<KhCF1L5l^9#9H"<

I&Wm7<8c<rFSP9H-O"70KAc<O CREATE PROCEDURE 9F<HasHKhCF

jA5l?Qt?$WKpE$F"0*K8.5l^9#

com.ibm.db2.app.StoredProc /i9O"isNull a=CIrs!7F*j" Java a=CIO~OQia<?<

, SQL NULL @C?lgK=LG-^9# com.ibm.db2.app.StoredProc /i9KO"POQia<?<r

_j9k?aN set...() a=CIbs!5lF$^9#POQia<?<r_j9kKO"3liNa=C

IrHQ7J1lPJj^;s#POQia<?<r_j7J$lgO"POQia<?<O SQL NULL

Mra7^9#

com.ibm.db2.app.StoredProc /i9O"H_~_"Wj1<7gs&3sF-9HXN JDBC \3rU'C

A9k?aNJ<Nk<Asrs!7F$^9#H_~_"Wj1<7gs&3sF-9HXN\3O"J

<N JDBC FSP7rHCF"/;95l^9#
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public Java.sql.Connection getConnection( )

=Ne"3N\3O JDBC API rHCF SQL 9F<HasHrBT7^9#

J<K(9NO"1 DN~OH 2 DNPOr}C?.5J9H"<I&Wm7<8c<G9#3lO?(

il? SQL Hqrh}7"kLbNsNtH SQLSTATE N>}ra7^9#

c: 1 DN~OH 2 DNPOr}D9H"<I&Wm7<8c<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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());
}

}
}

DB2GENERAL Qia<?<&9?$krHC?Wm7<8c<bNkL;CHra9KO"Wm7<8

c<N*;~K"kL;CH*hS~z9k9F<HasH,++l?^^KJCF$k,W,"j^9#

a5lkkL;CHO"/i$"sH&"Wj1<7gsKhCF/m<:5lk,W,"j^9##tN

kL;CH,a5lklgO"kL;CH,++l?gxGa5l^9#?H(P"J<N9H"<I&W

m7<8c<O 2 DNkL;CHra7^9#

c: 2 DNkL;CHra99H"<I&Wm7<8c<

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

}

Java 
�-�����*��7����: Java™ 9H"<I&Wm7<8c<KO"J<N)B,,

Q5l^9#
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v Java 9H"<I&Wm7<8c<OIC9lCIrn.G-^;s#ICN9lCIrn.G-kN

O"8gV,^kA9lCID=Jlg@1G9# SQL 9H"<I&Wm7<8c<rFSP98gV

G"^kA9lCI,D=G"kHOBiJ$NG" Java 9H"<I&Wm7<8c<O"IC9lC

Irn.G-^;s#

v Java /i9&U!$kK"/;99k?aK"ZQ"BrHQ9k3HOG-^;s#

v Java 9H"<I&Wm7<8c<O"79F`K$s9H<k5lF$kG7P<8gsN Java

Development Kit roKHQ7^9#

v Blob /i9H Clob /i9O java.sql QC1<8H com.ibm.db2.app QC1<8N>}K"kNG"1

lNWm0i`fG3liN>}N/i9rHQ9klgO"Wm0i^<O3liN/i9N>04

NrHQ7J1lPJj^;s# com.ibm.db2.app fN Blob /i9H Clob /i9,"9H"<I&W

m7<8c<KO5lkQia<?<H7FHQ5lF$k3Hr"Wm0i`,N'7J1lPJj

^;s#

v Java 9H"<I&Wm7<8c<,n.5lklg"79F`Oi$Vij<bK5<S9&Wm0i

`r8.7^9#3N5<S9&Wm0i`O"Wm7<8c<jAr]I9kNKHQ5l^9#5

<S9&Wm0i`KO"79F`KhCF8.5l?>0,U1ilF$^9#3N>0O"9H"

<I&Wm7<8c<rn.7?8gVN8gV&m0r4Yk3HKhj"h@G-^9#5<S

9&Wm0i`r]I7F+i|59kH"Wm7<8c<jA,|55l^9# Java 9H"<I&W

m7<8c<r79F`VG\09klgO" Java /i9,^^lk}gU!$k&79F`KC(

F"XtNjA,^^lk5<S9&Wm0i`b\09k,W,"j^9#

v Java 9H"<I&Wm7<8c<O"G<?Y<9XN\3KHQ5lk" JDBC \3NWmQF#<

(?H(P"79F`N?>JI) r_jG-^;s#v0hjP7,HQTDNlgr|-"GU)k

HN JDBC \3WmQF#<,oKHQ5l^9#

Java ,�3���
;����

Java™ 9+i<XtO" Java Wm0i`+iG<?Y<9XMra7^9#?H(P"2 DNtNg

Wra9"9+i<Xtrn.G-^9# Java 9H"<I&Wm7<8c<Nh&K"Java 9+i<X

tO" Java H DB2GENERAL H$& 2 DNQia<?<&9?$kN$:l+rHQ7^9# Java f

<6<jAXt (UDF) r3<I=9klg" Java 9+i<XtKX9k)BKmU7J1lPJj^;

s#

��+�%��
%	� Java: Java Qia<?<&9?$kO" SQLJ Part 1: SQL Routines 8`GX

j5lF$k9?$kG9# Java UDF r3<I=9klg"J<N,'rHQ7F/@5$#

v Java a=CIO public static a=CIG"k,W,"k#

v Java a=CIO SQL _9?$Wra9,W,"k#3NajM,3Na=CINkLG9#

v Java a=CINQia<?<O SQL _9?$WG"k,W,"k#

v LkM,vD5lF$k Java ?$WNlg"Java a=CIO SQL NULL MrF9H9k3H,G-

k#

?H(P"INTEGER ra7"?$W CHAR(5)"BLOB(10K)"*hS DATE Nz-trhk"

sample!test3 H$& UDF Nlg"DB2 GO" UDF N Java $sWjasF<7gsGJ<N70KAc

<,,WG9#

import com.ibm.db2.app.*;
public class sample {

public static int test3(String arg1, Blob arg2, Date arg3) { ... }
}
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Java a=CINQia<?<O SQL _9?$WGJ1lPJj^;s#?H(P"UDF , SQL ?$W

t1"t2"*hS t3 Nz-trhj"?$W t4 ra9h&Kk@5lF$klg"J<Nh&K",WJ

Java 70KAc<r}C? Java a=CIH7FFSP5l^9#

public static T4 name (T1 a, T2 b, T3 c) { .....}

33G"FQia<?<O!Nh&KjA5l^9#

v name Oa=CI>

v T1 A T4 O"SQL ?$W t1 A t4 KP~9k Java ?$W#

v a"b"*hS c O~Oz-tQN$UNQt>#

SQL ?$WH Java ?$WNj_X"KD$FO"X9H"<I&Wm7<8c<*hS UDF NQia

<?<z-O7,'Yr2H7F/@5$#

SQL NULL MO"i|=5lF$J$ Java QtH7F==5l^9#3liNQt,*V8'/H&?

$WNlgO"Java LkMr}A^9# SQL NULL , int JIN Java 9+i<&G<?&?$WKO

5lkH"c0ro,/87^9#

Java Qia<?<&9?$krHCF$kH-K Java UDF +ikLra9KO"1cKa=CI+ik

Lra7^9#

{ ....
return value;

}

UDF *hS9H"<I&Wm7<8c<GHQ5lk C b8e<kH1MK" Java UDF GO Java 8

`~PO9Hj<` (System.in"System.out"*hS System.err) OHQG-^;s#

��+�%��
%	� DB2GENERAL: Qia<?<&9?$k DB2GENERAL O Java UDF KhC

FHQ5l^9#3NQia<?<&9?$kGO"ajMOXtNGeNQia<?<H7FO5l"

com.ibm.db2.app.UDF /i9N set a=CIrHCF_j5lk,W,"j^9#

Java UDF r3<G#s09k]O"J<N,'K>&,W,"j^9#

v Java UDF r^`/i9 O"Java com.ibm.db2.app.UDF /i9 N extend"^?O5V/i9G"k,W

,"k#

v DB2GENERAL Qia<?<&9?$kGO" Java a=CIO public void $s9?s9&a=CIG

"k,W,"k#

v Java a=CINQia<?<O"SQL _9?$WG"k,W,"k#

v Java a=CIO"isNull a=CIrHCF SQL NULL MrF9H9k3H,G-k#

v DB2GENERAL Qia<?<&9?$kGO"Java a=CIO set() a=CIrHCF"@(*KQi

a<?<r_j"*hSa9,W,"k#

Java UDF r^`/i9O"Java /i9 com.ibm.db2.app.UDF rH%9k,W,"j^9#

DB2GENERAL Qia<?<&9?$krHC? Java UDF O" Java /i9N void $s9?s9&a=

CIHJk,W,"j^9#?H(P"INTEGER ra7"CHAR(5)"BLOB(10K)"*hS DATE N?$

WNz-trhk sample!test3 H$&>0N UDF GO" DB2 O3N UDF N Java $sWjasF<7

gs,!N70KAc<r}CF$k3Hr|T7^9#

import com.ibm.db2.app.*;
public class sample extends UDF {

public void test3(String arg1, Blob arg2, String arg3, int result) { ... }
}
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Java a=CINQia<?<O"SQL ?$WGJ1lPJj^;s#?H(P"SQL ?$W t1"t2"*

hS t3 Nz-trhj"?$W t4 ra9bNH7Fk@5l? UDF O"!N Java 70KAc<r}

C? Java a=CIH7FFSP5l^9#

public void name (T1 a, T2 b, T3 c, T4 d) { .....}

33G"FQia<?<O!Nh&KjA5l^9#

v name Oa=CI>

v T1 A T4 O"SQL ?$W t1 A t4 KP~9k Java ?$W#

v a"b"*hS c O~Oz-tQN$UNQt>#

v d O";PP]N UDF kLr=9$UNQt>#

SQL ?$WH Java ?$WNj_X"KD$FO"X9H"<I&Wm7<8c<*hS UDF NQia

<?<z-O7,'YN;/7gsK-\5lF$^9#

SQL NULL MO"i|=5lF$J$ Java QtH7F==5l^9# Java ,'K>CF"3liNQ

tO"Wj_F#V&?$WNlgKO<mNMr}A"*V8'/H&?$WNlgKO Java LkKJ

j^9# SQL NULL rLoN<mHhL9k?aK"~Oz-tKD$F isNull a=CIrFSP93

H,G-^9#

{ ....
if (isNull(1)) { /* argument #1 was a SQL NULL */ }
else { /* not NULL */ }

}

0RNcGO"z-tNVfO 1 +iO^j^9# isNull() XtO"=lK3/>NXtH1M"

com.ibm.db2.app.UDF /i9+iQ57^9# DB2GENERAL Qia<?<&9?$krHCF$kH-

K Java UDF +ikLra9KO"!Nh&K"set() a=CIr UDF bGHQ7^9#

{ ....
set(2, value);

}

33G 2 OPOz-tNX8G"value O_9?$WNjFik^?OQtG9#z-tVfO"*r5

l?PONz-tj9HNX8G9#3N;/7gsNGiNcGO"int kLQtKX8 4 ,^^lF

$^9# UDF ,ak0K_j5lJ$POz-tKO NULL M,~j^9#

UDF *hS9H"<I&Wm7<8c<GHQ5lk C b8e<kH1MK" Java UDF GO Java 8

`~PO9Hj<` (System.in"System.out"*hS System.err) OHQG-^;s#

Lo"DB2 O UDF r"HqN~O^?OkL;CHNFTKP7F 1 s:D"?sbFSP7^9#

UDF N CREATE FUNCTION 9F<HasHG SCRATCHPAD ,Xj5lF$klg" DB2 O""3

9k UDF NFSP7NVK$/i+NVQ3-W,,WG"kH'17^9#7?,CF"

DB2GENERAL Qia<?<&9?$kN!=Nlg" Java /i9N$sWjasHN$s9?s9OF

FSP7N?SKOn.5l:"lLKO9F<HasH4HN UDF 2H4HK 1 sn.5l^9#7

+7 UDF K NO SCRATCHPAD ,Xj5lF$klg"/i9&3s9Hi/?<NFSP7KhC

F" UDF NFSP7N?SKrfN$s9?s9,n.5l^9#

9/iCAQCIO9YFN UDF NFSP7Npsr]I9kNKr)A^9# Java UDF O$s9?

s9QtrHQ9k+""k$O"9/iCAQCIr_j7F"FSP7VKQ3-r}?;k3H,G

-^9# Java UDF O com.ibm.db2.app.UDF GHQD=J getScratchPad *hS setScratchPad a=CIK

hCF9/iCAQCIK"/;97^9# CREATE FUNCTION 9F<HasHK FINAL CALL *W

7gsrXj7F$klgO"HqN*;G"*V8'/HN public void close() a=CI,FSP5l^
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9 (DB2GENERAL Qia<?<&9?$kNXtNlg)#3Na=CIrjA7F$J$H"stub Xt

,=Nerz-Q."$YsHO5k5l^9# com.ibm.db2.app.UDF /i9KO" DB2GENERAL Qi

a<?<&9?$kN UDF GHQG-k-QJQtHa=CI,^^lF$^9#3liNQtHa=C

IKD$FO"J<N=Gb@7^9#

Qt*hSa=CI b@

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;

9+i< UDF Nlg"3liO"FSP7,GiNFS

P7+"LoNFSP7+r=L9k?aNjtG9#F

<Vk UDF NlgO"FSP7,"GiNFSP7"*

<WsFSP7"U'CAFSP7"/m<:FSP7"

"k$OG*FSP7N$:lG"k+r=L9k?aN

jtG9#

public Connection getConnection(); 3Na=CIO"3N9H"<I&Wm7<8c<FSP

7N?aN JDBC \3OsIkrh@7"FSP7&"

Wj1<7gsNG<?Y<9XN\3r=9 JDBC *

V8'/Hra7^9#=lO"C 9H"<I&Wm7

<8c<K*1kLkN SQLConnect() FSP7NkLK

wF$^9#

public void close(); UDF , FINAL CALL *W7gsrXj7Fn.5l?

lg"3Na=CIO UDF >AN*ojK"G<?Y<

9KhjFSP5l^9#=lO"C N UDF NlgN

G*FSP7KwF$^9# Java UDF /i9,3Na

=CIrBu7F$J$lgKO"3N$YsHO5k5

l^9#

public boolean isNull(int i) 3Na=CIO"?(il?X8N~Oz-t, SQL

NULL +I&+rF9H7^9#

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);

3Na=CIO"POz-tr"?(il?MK_j7^

9#!Nh&J?i+Ndj,88kH"c0,j8il

^9#

v UDF FSP7,JT7F$J$#

v X8,-zJPOz-tr2H7F$J$#

v G<?&?$W,lW7F$J$#

v G<?9,lW7F$J$#

v 3<I&Z<8Q9N(i<,/87?#
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Qt*hSa=CI b@

public void setSQLstate(String string); 3Na=CIO UDF KhjFSP5l"3NFSP7+

i SQLSTATE ,a5lkh&K_j7^9# string ,

SQLSTATE H7FvF0NlgO"c0,j8il^

9#f<6<O SQLSTATE r0tWm0i`G_j7"

Xt+i(i<^?OYp,a5lkh&K9k3H,G

-^9#3Nlg"SQLSTATE KOJ<N$:l+,~

j^9#

v ’00000’#3lO.yr(7^9#

v ’01Hxx’#33G"xx O$UN 2 eNt^?OQg8

zG"Ypr(7^9#

v ’38yxx’#33G"y O ’I’ A ’Z’ NQg8z" xx O

$UN 2 eNt^?OQg8zG"(i<r(7^

9#

public void setSQLmessage(String string); 3Na=CIO setSQLstate a=CIK`w7F$^9#

3lO SQL aC;<8kLr_j7^9# string ,v

F0 (?H(P 70 8zr6(F$k) NlgO"c0,

j8il^9#

public String getFunctionName(); 3Na=CIO"h}fN UDF N>0ra7^9#

public String getSpecificName(); 3Na=CIO"h}fN UDF NCj>ra7^9#

public byte[] getDBinfo(); 3Na=CIO"h}fN UDF KD$FN$C)&$h

}N DBINFO =$r"P$H[sH7Fa7^9#

CREATE FUNCTION rHQ7"DBINFO *W7gsr

U1F"UDF rP?7F*/,W,"j^9#

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();

3liNa=CIO"h}fN UDF N DBINFO =$+

i":v9kU#<kINMra7^9# CREATE

FUNCTION rHQ7"DBINFO *W7gsrU1F"

UDF rP?7F*/,W,"j^9#

getDBtbschema()"getDBtbname()"getDBcolname() NFa

=CIO"UPDATE 9F<HasHN SET 8aN&U

Kf<6<jAXt,Xj5lF$klgN_"U#N"

kpsra7^9#

public int getCCSID(); 3Na=CIO"8gVN CCSID ra7^9#

public byte[] getScratchpad(); 3Na=CIO"=_h}fN UDF N9/iCAQCI

N3T<ra7^9#^:"SCRATCHPAD *W7gs

rU1F UDF rk@9k,W,"j^9#

public void setScratchpad(byte ab[]); 3Na=CIO"=_h}fN UDF N9/iCAQCI

r"?(il?P$H[sNbFGeq-7^9#^:"

SCRATCHPAD *W7gsrU1F UDF rk@9k,

W,"j^9#P$H[sO"getScratchpad() NajH1

85$:GJ1lPJj^;s#
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Qt*hSa=CI b@

public int getCallType(); 3Na=CIO"=_TolF$kFSP7N?$Wra

7^9#3liNMO"sqludf.h KjA5lF$k C N

MKP~7F$^9#a5lkD=-N"kMOJ<NH

*jG9#

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

Java ,�3�������	
����: Java™ f<6<jAXt (UDF) KO"J<N)sv`,,

Q5l^9#

v Java UDF ,ICN9lCIrn.7J$h&K9k,W,"k#ICN9lCIrn.G-kNO"8

gV,^kA9lCID=Jlg@1G9# SQL 9H"<I&Wm7<8c<rFSP98gV,^k

A9lCID=+I&+O]ZG-J$NG" Java 9H"<I&Wm7<8c<OICN9lCIrn

.G-^;s#

v G<?Y<9KjA9k Java 9H"<I&Wm7<8c<N04>O"279 8zKBj5lF$k#3

N)BO EXTERNAL_NAME sKpE-^9#3NsNGg}O 279 8zG9#

v ZQ"BrHQ7F Java /i9&U!$kK"/;9G-J$#

v Java UDF O"79F`K$s9H<k5lF$kG7P<8gsN JDK roKHQ9k#

v Blob /i9H Clob /i9O java.sql QC1<8H com.ibm.db2.app QC1<8N>}K"kNG"1

lNWm0i`fG3liN>}N/i9rHQ9klgO"Wm0i^<O3liN/i9N>04

NrHQ7J1lPJiJ$# com.ibm.db2.app fN Blob /i9H Clob /i9,"9H"<I&Wm

7<8c<KO5lkQia<?<H7FHQ5lF$k3Hr"Wm0i`,N'7J1lPJj^

;s#

v Java UDF rn.9k]KO"=<9XtNlgH1MK"i$Vij<fN5<S9&Wm0i`rH

Q7FXtNjArJ<9k#5<S9&Wm0i`N>0O"79F`KhCF8.5l"Xtrn

.7?8gVN8gV&m0fK"j^9#3N*V8'/Hr]I7F+iLN79F`K|59k

H"XtNjAb|55l^9# Java UDF r79F`VG\09klgO"Java /i9,^^lk}

gU!$k&79F`KC(F"XtNjA,^^lk5<S9&Wm0i`b\09k,W,"j^

9#

v G<?Y<9XN\3KHQ9k JDBC \3NWmQF#< (79F`N?>JI) r" Java UDF G

_jG-J$#v0hjP7,HQTDNlgr|-"GU)kHN JDBC \3WmQF#<,oKH

Q5l^9#

Java ,�3���)�����: DB2 KO"Xt,F<Vkra9?aN!=,w(ilF$^9#

3N!=O"G<?Y<9N0t+iG<?Y<9KF<VkA0Gpsrx+9kNKr)A^9#?H

(P"Java 9H"<I&Wm7<8c<H Java UDF (F<VkH9+i<N>}) GHQ5lk" Java™

>[^7s (VM) fNWmQF#<_jrx+9kF<Vkrn.G-^9#

234 iSeries: IBM Developer Kit for Java



SQLJ Part 1: SQL Routines ,JOF<VkXtr5]<H7F$^;s#7?,CF"F<VkXtrH

QG-kNO"Qia<?<&9?$k DB2GENERAL rHQ9klg@1G9#

F<VkXtKP7F 5 o`NFSP7,Tol^9#J<N=K3liNFSP7,b@5lF$^

9#J<NbFO"Xtn. SQL 9F<HasHeG9/iCAQCI,Xj5lF$k3Hr0sK7

F$^9#

9-cs9k~@ NO FINAL CALL LANGUAGE
JAVA SCRATCHPAD

FINAL CALL LANGUAGE JAVA
SCRATCHPAD

F<VkXtriaF OPEN 9k0 FSP7J7 /i9&3s9Hi/?<,FSP5

l^9 (77$9/iCAQCIrU

#7^9)# FIRST FSP7G UDF

a=CI,FSP5l^9#

hsNF<VkXtN OPEN ~ /i9&3s9Hi/?<,FSP5

l^9 (77$9/iCAQCIrU

#7^9)# OPEN FSP7G UDF

a=CI,FSP5l^9#

OPEN FSP7G UDF a=CI,F

SP5l^9#

hsNF<VkXtG<?N7,TN

FETCH ~

FETCH FSP7G UDF a=CI,

FSP5l^9#

FETCH FSP7G UDF a=CI,

FSP5l^9#

hsNF<VkXtN CLOSE ~ CLOSE FSP7G UDF a=CI,

FSP5l^9# close() a=CI,

"klgOFSP5l^9#

CLOSE FSP7G UDF a=CI,

FSP5l^9#

F<VkXtrGeK CLOSE 7?

e

FSP7J7 FINAL FSP7G UDF a=CI,

FSP5l^9# close() a=CI,

"klgOFSP5l^9#

�: Java �� ��: Java f<6<jAF<VkXtNBT~K JVM fNINWmQF#<_jrH

Q9k+r=L9k" Java F<VkXtNcrJ<K(7^9#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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”);

}
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break;
case SQLUDF_TF_CLOSE:

break;
case SQLUDF_TF_FINAL:

break;
default:

throw new Exception(“UNEXPECT call type of ”+callType);
}

}
}

F<VkXtr3sQ$k7F"=N/i9&U!$kr /QIBM/UserData/OS400/SQLLib/Function K3T

<7?eK"J<N SQL 9F<HasHrHQ7F=NXtrG<?Y<9KP?G-^9#

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

XtrP?7?eG"SQL 9F<HasHNltH7FHQG-^9#?H(P"J<N SELECT 9F

<HasHO"F<VkXtKhCF8.5l?F<Vkra7^9#

SELECT * FROM TABLE(PROPERTIES())

JAR '(	����	
 SQLJ ��*��7�

Java™ 9H"<I&Wm7<8c<H Java UDF O>}Hb" Java JAR U!$kK]I5lF$k

Java /i9rHQG-^9# JAR U!$krHQ9kKO"jar-id r JAR U!$kKX"U1k,W,

"j^9# jar-ids *hS JAR U!$kN`nrD=K9k" SQLJ 9-<^Khk9H"<I&Wm7

<8c<,QU5lF$^9#=liNWm7<8c<Khj"JAR U!$kN$s9H<k"V9"*

hS|n,D=G9#^?"JAR U!$kKX"7? SQL +?m0NHQH97rT&!=b"j^

9#

\7/O"J<NHTC/r2H7F/@5$#

v SQLJ.INSTALL_JAR

v SQLJ.REMOVE_JAR

v SQLJ.REPLACE_JAR

v SQLJ.UPDATEJARINFO

v SQLJ.RECOVERJAR

SQLJ.INSTALL_JAR: SQLJ.INSTALL_JAR 9H"<I&Wm7<8c<O" JAR U!$krG<?

Y<9&79F`fK$s9H<k7^9#e3N CREATE FUNCTION *hS CREATE PROCEDURE

9F<HasHfG"3N JAR U!$krHQG-^9#

��: SYSJAROBJECTS *hS SYSJARCONTENTS +?m0&F<VkKX9kJ<NC"N&A 1 D

Je," CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v J<N79F`"B:

– F<VkKP9k INSERT *hS SELECT C"

– i$Vij< QSYS2 KP9k79F`"B *EXECUTE

v I}"B
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J<NC"b"CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v jar-url Qia<?<GXj5lF$k"$s9H<kP]N JAR U!$kKP9kI_hj (*R) "/

;9"#

v JAR U!$kN$s9H<k&G#l/Hj<KP9kq-~_"BT"*hSI_hj (*RWX) "/

;9"#3NG#l/Hj<O /QIBM/UserData/OS400/SQLLib/Function/jar/schema (schema O jar-id N

9-<^) G9#

3liN"BKO"ZQ"BrHQG-^;s#

SQL ��:

>>-CALL--SQLJ.INSTALL_JAR-- (--’jar-url’--,--’jar-id’--,--deploy--)-->

>--------------------------------------------------------------><

��:

jar-url $s9H<k^?OV9P]N JAR U!$kr^` URL#5]<H5lF$k URL 9-<`O

’file:’ @1G9#

jar-id jar-url KhCFXj5l?U!$kKX"7?"G<?Y<9fN JAR ID# jar-id KO SQL ?

>=8,HQ5l" JAR U!$kOE[^?O@(N$~RKhCFXj5l?9-<^di$

Vij<K$s9H<k5l^9#

deploy
[V-RRU!$kN install_action Nb@KHQ5lkM#3N0t,<mJ0NMNlgO"

install_jar Wm7<8c<N*;~K"[V-RRU!$kN install_actions ,BT5lk,W,"

j^9#<mNMr5]<H7F$kNO=TP<8gsN DB2 UDB for iSeries @1G9#

������: JAR U!$kN$s9H<k~K" DB2 UDB for iSeries O SYSJAROBJECTS 79F

`&+?m0fK=N JAR U!$krP?7^9#5iK"JAR U!$k+i Java™ /i9&U!$k

N>0rjP7"D9N/i9r SYSJARCONTENTS 79F`&+?m0fKP?7^9# DB2 UDB

for iSeries O" JAR U!$kr /QIBM/UserData/OS400/SQLLib/Function G#l/Hj<N jar/schema 5

VG#l/Hj<K3T<7^9# DB2 UDB for iSeries O" jar-id 8aGXj5lF$k>0r77$

JAR U!$kN3T<KU1^9# DB2 UDB for iSeries KhCF

/QIBM/UserData/OS400/SQLLib/Function/jar N5VG#l/Hj<K$s9H<k5l? JAR U!$kK

O"Q9rC(k3H,G-^;s#=NeojK"CALL SQLJ.REMOVE_JAR 3^sIH CALL

SQLJ.REPLACE_JAR SQL 3^sIrHQ7F"$s9H<k5lF$k JAR U!$kr|n9k+V-

9(k,W,"j^9#

�: J<N3^sIO"SQL PC0;C7gs+i/T5l^9#

CALL SQLJ.INSTALL_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’, 0)

file:/home/db2inst/classes/ G#l/Hj<K"k Proc.jar U!$kO" DB2 UDB for iSeries fK

myproc_jar H$&>0G$s9H<k5l^9# Procedure.jar U!$krHQ9k=lJ_N3^sI

O">0 myproc_jar rHQ7F2H7^9#

SQLJ.REMOVE_JAR: SQLJ.REMOVE_JAR 9H"<I&Wm7<8c<O" JAR U!$krG<?

Y<9&79F`+i|n7^9#

��: SYSJARCONTENTS *hS SYSJAROBJECTS +?m0&F<VkKX9kJ<NC"N&A 1 D

Je," CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v J<N79F`"B:
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– F<VkKP9k SELECT *hS DELETE C"

– i$Vij< QSYS2 KP9k79F`"B *EXECUTE

v I}"B

J<NC"b"CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v |n5lk JAR U!$kKP9k *OBJMGT "B#3N JAR U!$kN>0O

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile KJj^9#

3N"BKO"ZQ"BrHQG-^;s#

��:

>>-CALL--SQLJ.REMOVE_JAR--(--’jar-id’--,--undeploy--)----------><

��:

jar-id G<?Y<9+i|n5lk JAR U!$kN JAR ID#

undeploy
[V-RRU!$kN remove_action Nb@KHQ5lkM#3N0t,<mJ0NMNlgO"

install_jar Wm7<8c<N*;~K"[V-RRU!$kN remove_actions ,BT5lk,W,

"j^9#<mNMr5]<H7F$kNO=TP<8gsN DB2 UDB for iSeries @1G9#

�: J<N3^sIO"SQL PC0;C7gs+i/T5l^9#

CALL SQLJ.REMOVE_JAR(’myProc_jar’, 0)

JAR U!$k myProc_jar ,G<?Y<9+i|n5l^9#

SQLJ.REPLACE_JAR: SQLJ.REPLACE_JAR 9H"<I&Wm7<8c<O"G<?Y<9&79F

`fN JAR U!$krV97^9#

��: SYSJAROBJECTS *hS SYSJARCONTENTS +?m0&F<VkKX9kJ<NC"N&A 1 D

Je," CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v J<N79F`"B:

– F<VkKP9k SELECT"INSERT"*hS DELETE C"

– i$Vij< QSYS2 KP9k79F`"B *EXECUTE

v I}"B

J<NC"b"CALL 9F<HasHNvD ID G]}5lF$J1lPJj^;s#

v jar-url Qia<?<GXj5lF$k"$s9H<kP]N JAR U!$kKP9kI_hj (*R) "/

;9"#

v |n5lk JAR U!$kKP9k *OBJMGT "B#3N JAR U!$kN>0O

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile KJj^9#

3liN"BKO"ZQ"BrHQG-^;s#

��:

>>-CALL--SQLJ.REPLACE_JAR--(--’jar-url’--,--’jar-id’--)--------><

��:

jar-url V9P]N JAR U!$kr^` URL#5]<H5lF$k URL 9-<`O ’file:’ @1G9#
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jar-id jar-url KhCFXj5l?U!$kKX"7?"G<?Y<9fN JAR ID# jar-id KO SQL ?

>=8,HQ5l" JAR U!$kOE[^?O@(N$~RKhCFXj5l?9-<^di$

Vij<K$s9H<k5l^9#

������: SQLJ.REPLACE_JAR 9H"<I&Wm7<8c<O"J0K SQLJ.INSTALL_JAR rH

Q7FG<?Y<9K$s9H<k5l? JAR U!$krV97^9#

�: J<N3^sIO"SQL PC0;C7gs+i/T5l^9#

CALL SQLJ.REPLACE_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’)

jar-id myproc_jar KhCF2H5lk=TN JAR U!$k," file:/home/db2inst/classes/ G#l/Hj<

fN Proc.jar U!$kKV95l^9#

SQLJ.UPDATEJARINFO: SQLJ.UPDATEJARINFO O" SYSJARCONTENTS +?m0&F<VkN

CLASS_SOURCE sr977^9#3NWm7<8c<O"SQLJ ,JNltGO"j^;s," DB2

UDB for iSeries 9H"<I&Wm7<8c<&Sk@<KhCFHQ5l^9#

��: SYSJARCONTENTS +?m0&F<VkKX9kJ<NC"N&A 1 DJe," CALL 9F<H

asHNvD ID G]}5lF$J1lPJj^;s#

v J<N79F`"B:

– F<VkKP9k SELECT *hS UPDATEINSERT C"

– i$Vij< QSYS2 KP9k79F`"B *EXECUTE

v I}"B

CALL 9F<HasHrBT9kf<6<K"J<N"BbJ1lPJj^;s#

v jar-url Qia<?<GXj5lF$k JAR U!$kKP9kI_hj (*R) "/;9"#$s9H<k

P]N JAR U!$kKP9kI_hj (*R) "/;9"#

v JAR U!$kN$s9H<k&G#l/Hj<KP9kq-~_"BT"*hSI_hj (*RWX) "/

;9"#3NG#l/Hj<O /QIBM/UserData/OS400/SQLLib/Function/jar/schema (schema O jar-id N

9-<^) G9#

3liN"BKO"ZQ"BrHQG-^;s#

��:

>>-CALL--SQLJ.UPDATEJARINFO--(--’jar-id’--,--’class-id’--,--’jar-url’--)-->

>--------------------------------------------------------------><

��:

jar-id G<?Y<9fN"975lk JAR ID#

class-id
975lk/i9NQC1<8$~/i9>#

jar-url JAR U!$kN97KHQ9k/i9&U!$kr^` URL#5]<H5lF$k URL 9-<

`O ’file:’ @1G9#

�: J<N3^sIO"SQL PC0;C7gs+i/T5l^9#

CALL SQLJ.UPDATEJARINFO(’myproc_jar’, ’mypackage.myclass’,
’file:/home/user/mypackage/myclass.class’)
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jar-id myproc_jar KX"7? JAR U!$k,"77$P<8gsN mypackage.myclass /i9KhCF9

75l^9#77$P<8gsN/i9O"file:/home/user/mypackage/myclass.class +i~j5l^9#

SQLJ.RECOVERJAR: SQLJ.RECOVERJAR Wm7<8c<O" SYSJAROBJECTS +?m0KJ<5

lF$k JAR U!$krhjP7" /QIBM/UserData/OS400/SQLLib/Function/jar/jarschema/jar_id.jar U!$

kK|57^9#

��: SYSJAROBJECTS +?m0&F<VkKX9kJ<NC"N&A 1 DJe," CALL 9F<Ha

sHNvD ID G]}5lF$J1lPJj^;s#

v J<N79F`"B:

– F<VkKP9k SELECT *hS UPDATEINSERT C"

– i$Vij< QSYS2 KP9k79F`"B *EXECUTE

v I}"B

CALL 9F<HasHrBT9kf<6<K"J<N"BbJ1lPJj^;s#

v JAR U!$kN$s9H<k&G#l/Hj<KP9kq-~_"BT"*hSI_hj (*RWX) "/

;9"#3NG#l/Hj<O /QIBM/UserData/OS400/SQLLib/Function/jar/schema (schema O jar-id N

9-<^) G9#

v |n5lk JAR U!$kKP9k *OBJMGT "B#3N JAR U!$kN>0O

/QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfile KJj^9#

��:

>>-CALL--SQLJ.RECOVERJAR--(--’jar-id’--)-----------------------><

��:

jar-id G<?Y<9fN"j+Pj<5lk JAR ID#

�: J<N3^sIO"SQL PC0;C7gs+i/T5l^9#

CALL SQLJ.UPDATEJARINFO(’myproc_jar’)

myproc_jar HX"7? JAR U!$kO"SYSJARCONTENT F<VkNbFG975l^9#3NU!$

kO" /QIBM/UserData/OS400/SQLLib/Function/jar/jar_schema myproc_jar.jar K3T<5l^9#

Java 
�-�����*��7��� UDF ����+�%�������

J<N=KO"Java™ 9H"<I&Wm7<8c<H UDF fG SQL G<?&?$W,=5lk}!

,j9H5lF$^9#

SQL G<?&?$W Java Qia<?<&9?$k JAVA Java Qia<?<&9?$k

DB2GENERAL

SMALLINT short short

INTEGER int int

BIGINT long long

DECIMAL(p,s) BigDecimal BigDecimal

NUMERIC(p,s) BigDecimal BigDecimal

REAL ^?O FLOAT(p) float float

DOUBLE PRECISION"FLOAT"^?

O FLOAT(p)

double double
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SQL G<?&?$W Java Qia<?<&9?$k JAVA Java Qia<?<&9?$k

DB2GENERAL

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

81Qt - -

CLOB - com.ibm.db2.app.Clob

BLOB - com.ibm.db2.app.Blob

DBCLOB - com.ibm.db2.app.Clob

DataLink - -

Java ��������	


Java™ KO"Java J0N@lGn.5l?3<IrFSP9}!,$/D+"j^9#

Java M$F#V&$s?<U'<9

LN@lGn.5l?3<IrFSP9 1 DN}!O"*r5l? Java a=CIrVM$F#V&a=

CIWH7FBu9k3HG9#M$F#V&a=CIO"LN@lGn.5l?Wm7<8c<G"

Java a=CINB]NBu}!r(7^9#M$F#V&a=CIO" Java M$F#V&$s?<U'

<9 (JNI) rHQ7F Java >[^7sK"/;9G-^9#3liM$F#V&a=CIO Java 9lC

IGBT5l^9# Java 9lCIO+<Mk&9lCIJNG"M$F#V&a=CIO9lCI&;<

UJbNG"k,W,"j^9#XtO1lWm;9bN^kA9lCIG1~K+OG-klg"9lC

I&;<UJbNG"kH@(^9#^?"=NXtbGFSP5lk9YFNXtb9lCI&;<UJ

bNG"klgN_"9lCI&;<UG9#

M$F#V&a=CIO"Java GO>\5]<H5lF$J$79F`!=r"/;97?j"{8Nf

<6<&3<IH$s?<U'<99k?aNV6WNh&JrdrL?7^9#M$F#V&a=CIr

HQ9k]KO"mUrW7^9#J<Ji"FSP5lk3<IO9lCI&;<UJbNGOJ$lg

,"k+iG9# JNI *hS ILE M$F#V&a=CIKD$F\7/O"XM$F#V&a=CI

N?aK Java M$F#V&$s?<U'<9rHQ9kYr2H7F/@5$#

OS/400 PASE M$F#V&a=CI

iSeries Java >[^7s (JVM) O"=_ OS/400® PASE D-GBT9kM$F#V&a=CINHQr5

]<H7F$^9# OS/400 PASE native methods for Java GO" AIX® GBT9k Java "Wj1<7g

sr iSeries 5<P<KFWK]<F#s09k3H,G-^9#/i9&U!$kH AIX M$F#V&

a=CI&i$Vij<r iSeries eN}gU!$k&79F`K3T<7")f@l (CL)"Qshell"^?

O OS/400 PASE N$:l+N<v;C7gs&3^sI&WmsWH+i=lirBTG-^9#
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java.lang.Runtime.exec()

java.lang.Runtime.exec() rHQ7F" Java Wm0i`bGWm0i`^?O3^sIrFSP93H,G

-^9# exec() a=CIO"$UN iSeries Wm0i`^?O3^sIrBT9kLNWm;9r+O7

^9#3NbGkGO"Wm;9VL.rT&NK"RWm;9N8` in"8` out"*hS8` err r

HQG-^9#

Wm;9VL.

F*hSRWm;9NVNWm;9VL.N 1 DN}!O" =1CHrHQ9k3HG9#

^?"Wm0i`VL.rT&NK" 9Hj<`&U!$krHQ9k3HbG-^9#LNWm;9G

BTfNWm0i`HL.9k}!N5WKD$FO"XWm;9VL.NcYr2H7F/@5$#

>N@l+i Java rFSP9lgN"\YO"Xc: C +i Java rFSP9Y^?OXc: RPG +i

Java rFSP9Yr2H7F/@5$#

IBM Toolbox for Java rHQ7F" iSeries 5<P<eN{8NWm0i`d3^sIrFSP93HbG

-^9# IBM Toolbox for JavarHC?Wm0i`VL.KO"Lo"G<?TATs*hS iSeries aC

;<8,HQ5l^9#

m: Runtime.exec()"IBM Toolbox for Java"^?O JNI N$:l+rHQ9k3HKhj" Java Wm0i

`NDB-,;Jolk3H,"j^9# ″pure″ Java D-GO"3liNa=CIrHQ7J$G/@5

$#

Java FSP7 API

Java M$F#V&$s?<U'<9 (JNI) EMNltG"k Java FSP7 API rH&H" Java J0N

"Wj1<7gsG Java >[^7srHQG-^9#^?"Java 3<Ir"Wj1<7gsNH%!=

H7FHQ9k3HrD=K7^9#

�	)���+&������ Java �	)���	�%�'5�
���

	


M$F#V&a=CIO"Pure Java™ GOWm0i_s0NWor~?93H,G-J$lgKN_HQ

7F/@5$#M$F#V&a=CINHQr)B7"=lir!Nu7GN_HQ9kh&K7^9#

v Pure Java GOHQG-J$79F`!=K"/;99klg#

v QU)<^s9XNM8Y,KaFb/"M$F#VBuKhkajCH,g-$a=CIrBu9k

lg#

v Java ,LN API rFSP93HrD=K9k{8N"Wj1<7gs&Wm0i`&$s?<U'<9

(API) H$s?<U'<99klg#

M$F#V&a=CIN?aK Java M$F#V&$s?<U'<9 (JNI) rHQ9kKO"J<N9FC

WK>CF/@5$#

1. 8`N Java @l=8rHQ7F"INa=CI,M$F#V&a=CIG"k+a=CIrXj9k

3HKhj"/i9r_W7^9#

2. M$F#V&a=CINBur^`5<S9&Wm0i` (*SRVPGM) Ni$Vij<HWm0i`

>rhj7^9#/i9NE*Ji|=XjRG System.loadLibrary() a=CIFSP7r3<G#s

09k]KO"5<S9&Wm0i`N>0rXj7F/@5$#

3. javac D<krHQ7F Java =<9r3sQ$k9k3HKhj"/i9&U!$krn.7^9#

242 iSeries: IBM Developer Kit for Java



4. javah D<krHQ7F"XC@<&U!$k (.h) rn.7^9#3NXC@<&U!$kKO"M

$F#V&a=CINBurn.9k?aN5NJWmH?$W,^^l^9#XC@<&U!$kr

n.9kG#l/Hj<O"-d *W7gsGXj7^9#

5. V9Hj<`&U!$k+iN3T< (CPYFRMSTMF)W3^sIrHQ7F"XC@<&U!$kr

}gU!$k&79F`+i=<9&U!$kbNasP<K3T<7^9# C 3sQ$i<GXC

@<&U!$krHQ9kKO"=lr=<9&U!$k&asP<K3T<9k,W,"j^9#

C =<9*hS C XC@<&U!$kr}gU!$k&79F`KD9KO"VC b8e<kNn

. (CRTCMOD)W3^sIN77$9Hj<`&U!$k&5]<HrHQ7F/@5$#

CRTCMOD 3^sIN\YH9Hj<`&U!$kNHQ!KD$FO" WebSphere Development

Studio: ILE C/C++ Programmer’s Guide r2H7F/@5$#

6. M$F#V&a=CI&3<Irn.7^9#M$F#V&a=CIN?aKHQ5lk@l*hSX

tN\YKD$FO"XJava M$F#V&a=CI*hS9lCIKX9kM8v`Yr2H7F/

@5$#

a. 0N9FCWGn.7?XC@<&U!$krH_~_^9#

b. XC@<&U!$kbNWmH?$WH5NKlW5;^9#

c. 9Hjs0r Java >[^7sKO9lgO"ASCII 3<IKQ97^9#\YKD$FO"

XJava 8zN(s3<IYr2H7F/@5$#

7. M$F#V&a=CI, Java >[^7sHPC7J1lPJiJ$lgO" JNI KhCFs!5l

kXtrHQ7^9#

8. CRTCMOD rHQ7F C =<9&3<Ir3sQ$k9k3HKhj"b8e<k (*MOD) *V8

'/Hrn.7^9#

9. V5<S9&Wm0i`n. (CRTSRVPGM)W3^sIrHQ7F" 1 D^?O#tNb8e<k&

*V8'/HrP$sI7"5<S9&Wm0i` (*SRVPGM) rn.7^9#3N5<S9&Wm

0i`N>0O" System.load() ^?O System.loadLibrary() XtFSP7N Java 3<IGXj7?>

0H18GJ1lPJj^;s#

10. Java 3<IG System.loadLibrary() FSP7rHQ7?lgO"!N$:l+rTCF/@5$#

J2SDK hjbE$P<8gsrHQ7F$klg:
77$5<S9&Wm0i`r^` iSeries i$Vij<r iSeries i$Vij<&j9HKIC7^

9#i$Vij<rIC9kKO"Vi$Vij<&j9H`\IC (ADDLIBLE)W3^sIrHQ

7^9#3lKhj"Java Wm0i`O" System.loadLibrary() XtNh}~K5<S9&Wm0i`

r!PG-kh&KJj^9#

J2SDK P<8gs 1.2 J_rHQ7F$klg:
i$Vij<&j9HrQ99k,WO"j^;s#=NeojK"!N3HrT&3H,G-^9#

v ,WJi$Vij<Nj9Hr LIBPATH D-QtKH_~_^9# LIBPATH D-QtO"

QShell G"*hS iSeries 3^sIT+iQ99k3H,G-^9#

– Qshell 3^sI&WmsWH+i"!Nh&K~O7^9#

export LIBPATH=/QSYS.LIB/MYLIB.LIB

java -Djava.version=1.4 myclass

– "k$O"3^sIT+i"!Nh&K~O7^9#

ADDENVVAR LIBPATH ’/QSYS.LIB/MYLIB.LIB’

JAVA PROP((java.version 1.4)) myclass

v "k$O"java.library.path WmQF#<Gj9Hrs!7^9# java.library.path WmQF#<

O"QShell G"*hS iSeries 3^sIT+iQ99k3H,G-^9#
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– Qshell 3^sI&WmsWH+i"!Nh&K~O7^9#

java -Djava.library.path=/QSYS.LIB/MYLIB.LIB -Djava.version=1.4 myclass

– "k$O"iSeries 3^sIT+i"!Nh&K~O7^9#

JAVA PROP((java.library.path ’/QSYS.LIB/MYLIB.LIB’) (java.version ’1.4’)) myclass

33G"/QSYS.LIB/MYLIB.LIB O" System.loadLibrary() FSP7rHQ7Fm<I7?$i$Vij

<G" myclass O Java "Wj1<7gsN>0G9#

11. System.load(String patches) N patches N=8O"!N$:l+K9k3H,G-^9#

v ″path″ (5<S9&Wm0i`KhCFs!5lki$Vij<rXj9k}gU!$k&79F

`&U!$k>)#3lO"″/qsys.lib/mylib.lib/myNMsp.srvpgm″ Nh&J"*SRVPGM XN7s\j

C/&js/G9#

v /qsys.lib/sysNMsp.srvpgm

v /qsys.lib/mylib.lib/myNMsp.srvpgm

v J2SDK hjbE$P<8gsrHQ7F$klg: /qsys.lib/%libl%.lib/myNMsp.srvpgm

m: 3lO" System.loadLibrary(″myNMsp″) a=CIrHQ9k3HH1yG9#

m: pathname r9Hjs0&jFikH7FHQ9klgO"=lrzQdGO^J1lPJj^;

s#?H(P"System.load(″/qsys.lib/mylib.lib/myNMsp.srvpgm″)#

12. System.loadLibrary(String libya) N ″libya″ N=8O"mysp G9#79F`O"*LIBL rHQ9k3H

KhCF mysp r!P7^9#?H(P"loadLibrary(″myNMsp″) O"

System.load(″/qsys.lib/%libl%.lib/myNMsp.srvpgm″) H1yG9# ″pathname″ r9Hjs0&jFikH

7FHQ9klgO" libname rzQdGO^J1lPJj^;s#

m: %libl% =8O" J2SDK GO5]<H5l^;s#

JNI N\YKD$FO" Java Native Interface by Sun Microsystems, Inc."*hS The Source for Java

Technology java.sun.com r2H7F/@5$#

M$F#V&a=CIN?aK JNI rHQ9k}!NcKD$FO"Xc: M$F#V&a=CIN?a

K Java M$F#V&$s?<U'<9rHQ9kYr2H7F/@5$#

Java ���� API
Java™ M$F#V&$s?<U'<9 (JNI) NltG"kFSP7 API rHQ9kH" Java J0N3<

IG Java >[^7s (JVM) rn.7"Java /i9rm<I*hSHQ9k3H,G-^9#3N!=K

hj"^kA9lCI=5l?Wm0i`O" 1 DN Java >[^7sGBT5lF$k Java /i9r

#tN9lCIGHQG-kh&KJj^9#

Java >[^7sO""Wj1<7gsKhCF)f5l^9#"Wj1<7gsGO"Java >[^7sr

n.7" Java a=CIrFSP7 ("Wj1<7gs,5Vk<AsrFSP9NH`w7?}!G)"

Java >[^7srK~9k3H,G-^9# Java >[^7srn.9kH"=lO""Wj1<7gs

KhCF@(*KK~5lk^G"Wm;9bGBTD=JuVN^^Dj^9# Java >[^7sNK~

~KO"U!$Ji$6<NBT"Java >[^7s&9lCIN*;"*hS Java >[^7s&j=<

9Nr|JIN*kh},Tol^9#

BTD=JuVN Java >[^7s,"lP"C Gn.5l?"Wj1<7gsO"=N Java >[^7s

rFSP7FXtrBT9k3H,G-^9#^?"Java >[^7s+i C "Wj1<7gsKaC?
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j" Java >[^7srFSFSP7?j9k3HbG-^9#lY Java >[^7s,n.5l?Ji

P" Java 3<IrBT9k?aK Java >[^7srFSP90K"=lrFn.9k,WO"j^;

s#

FSP7 API rHQ7F Java Wm0i`rBT9klg"STDOUT *hS STDERR N8hO"

QIBM_USE_DESCRIPTOR_STDIO HFPlkD-QtKhCF)f5l^9#3ND-Qt, Y ^?O

I K_j5lkH (?H(P"QIBM_USE_DESCRIPTOR_STDIO=Y)" Java >[^7sO"STDIN (fd

0)"STDOUT (fd 1)"*hS STDERR (fd 2) NU!$k-RRrHQ7^9#3Nlg"Wm0i`G

O"3liNU!$kr3N8gVNGiN 3 DNU!$k^?OQ$WH7F*<Ws9k3HKhC

F"=liNU!$k-RRr-zJMK_j7J1lPJj^;s#8gVGGiK*<Ws5l?U!

$kKO 0 N fd ,?(il" 2 V\O 1 N fd"3 V\O 2 N fd KJj^9# spawn API KhCF

+O5lk8gVNlg"3liN-RRO"U!$k-RR^CWrHQ7Fv0KdjvFk3H,G

-^9 (spawn API KX9kqAr2H)#D-Qt QIBM_USE_DESCRIPTOR_STDIO ,_j5lJ$

+"^?O=N>NMK_j5lkH" STDIN"STDOUT"^?O STDERR KD$FU!$k-RRO

HQ5l^;s#=NeojK"STDOUT *hS STDERR O"=T8gVKhCFj-5lF$k9W

<k&U!$kKwil" STDIN rHQ9kH"~POc0,/3j^9#

FSP7 API rHQ9kcKD$FO"Xc: Java FSP7 APIYr2H7F/@5$# IBM Developer

Kit for Java KhCF5]<H5lkFSP7 API XtN\YKD$FO"XFSP7 API XtYr2H

7F/@5$#

���� API ��: IBM Developer Kit for Java™ GO"J<NFSP7 API Xt,5]<H5l^

9#

m: 3N API rHQ9k0K"8gV,^kA9lCIP~G"k3HrN'7J1lPJj^;s#^

kA9lCIP~8gVN\YKD$FO"X^kA9lCI&"Wj1<7gsYr2H7F/@5$#

v JNI_GetDefaultJavaVMInitArgs

m: 3NXtO"Java Development Kit (JDK) 1.1.x GN_5]<H5l^9#

Java >[^7sNn.~K" JNI_CreateJavaVM KO93H,,WJz-tKD$FNGU)kHMr

^` JDK 1.1 =$ra7^9#

HQ!:

jint JNI_GetDefaultJavaVMInitArgs(void *args_);

v JNI_GetCreatedJavaVMs

n.Q_N9YFN Java >[^7sKX9kpsra7^9#

HQ!:

jint JNI_GetCreatedJavaVMs(JavaVM **vmBuf,
jsize bufLen,
jsize *nVMs);

vmBuf OPOhG"j"=N5$:O bufLen (]$s?<Nt) KhCF=L5l^9#=l>lN

Java >[^7sO"java.h GjA5l?"X"9k JavaVM =$r}A^9#3N API O"n.Q_

N=l>lN Java >[^7sKX"9k JavaVM =$XN]$s?<r vmBuf KJ<7^9 (vmBuf

,~UGJ$Bj)# JavaVM =$XN]$s?<O"P~9k Java >[^7s,n.5l?gxGJ

<5l^9# nVMs O"=_n.5lF$k>[^7sNtra7^9#4HQN iSeries 5<P<

G"#tN Java >[^7sNn.,5]<H5lk?a" 1 hjbg-$M,=|5lk3Hb"j

^9#3NpsH"vmBuf N5$:Khj"n.Q_NF Java >[^7sN JavaVM =$XN]$s

?<,a5lF$k+I&+,=L5l^9#

v JNI_CreateJavaVM
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Java >[^7srn.7"eG=lr"Wj1<7gsbGHQ9k3HrD=K7^9#

Java Development Kit 1.1.x NlgNHQ!:

jint JNI_CreateJavaVM(JavaVM **p_vm,
JNIEnv **p_env,

void *vm_args);

Java 2 Software Development Kit =UH&'"+/-CH (J2SDK) NlgNHQ!:

jint JNI_CreateJavaVM(JavaVM **p_vm,
void **p_env,
void *vm_args);

p_vm O"7?Kn.5l? Java >[^7srX9 JavaVM ]$s?<N"Il9G9#>N$/D

+N JNI FSP7 API GO"p_vm rHQ7F Java >[^7sr1L7^9# p_env O"7?Kn

.5l? Java >[^7sXN JNI D-]$s?<N"Il9G9#3N]$s?<O"JNI Xtr+

O9k"XtNF<VkrX7^9# vm_args O"Java >[^7sNi|_jQia<?<r^`=$

G9# JDK 1.1.x NHQ~KO"JNI_GetDefaultJavaVMInitArgs rFSP93HKhCF"GU)kH

Mr^`=$r~jG-^9# J2SDK G3lrT&}!KD$FO" Java Native Interface r2

H7F/@5$#

VJava Wm0i`NBT (RUNJVA)W3^sI^?O JAVA 3^sIr+O9klgK"1yN3^

sI&Qia<?<,"kWmQF#<rXj9kH"3^sI&Qia<?<,%h5l"WmQF

#<O5k5l^9#?H(P"!N3^sIGO"os400.optimization Qia<?<O5k5l^9#

JAVA CLASS(Hello) PROP((os400.optimization 0))

JNI_CreateJavaVM API KhCF5]<H5lk OS/400 G-NWmQF#<Nj9HKD$FO"

XJava 79F`&WmQF#<Yr2H7F/@5$#

m: 1 DNWm;9bG#tN Java >[^7srHQ9klg"9YFN Java >[^7sO"9YF

NM$F#V&a=CIQKdj6ilk18Wm;9E*9Hl<8r&Q7^9# Java >[^7s

Nbt*JBuGO"G<?,9GK Java >[^7s1LG,d5lF$^9," Java >[^7s,

Wm;9E*9Hl<8rM$F#V&a=CI&"Wj1<7gsH&Q9k3HrM8K~lJ1

lPJj^;s#=N>NM8v`KD$FO"X#tN Java >[^7sN5]<HYr2H7F/@

5$#

v DestroyJavaVM

Java >[^7srK~7^9#

HQ!:

jint DestroyJavaVM(JavaVM *vm)

Java >[^7sNn.~KO"vm , JavaVM ]$s?<H7Fa5l^9#

v AttachCurrentThread

Java >[^7sK9lCIrUC7F"=l, Java >[^7s&5<S9rHQG-kh&K7^

9#

Java Development Kit (JDK) 1.1.x NlgNHQ!:

jint AttachCurrentThread(JavaVM *vm,
JNIEnv **p_env,
void *thr_args);

Java 2 Software Development Kit (J2SDK) NlgNHQ!:
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jint AttachCurrentThread(JavaVM *vm,
void **p_env,
void *thr_args);

JavaVM ]$s?< vm O"9lCI,UC5lk Java >[^7sr1L7^9# p_env O"=T9

lCIN JNI $s?<U'<9&]$s?<,V+lkljXN]$s?<G9# thr_args KO"VM

G-N9lCIUCz-t,^^l^9#

v DetachCurrentThread

HQ!:

jint DetachCurrentThread(JavaVM *vm);

vm O"9lCI,Zj%5lk Java >[^7sr1L7^9#

FSP7 API XtN\YKD$FO" Java Native Interface Specification by Sun Microsystems, Inc."^?

O The Source for Java Technology java.sun.com r2H7F/@5$#

��� Java ���*������: iSeries 5<P<eN Java™ O Sun Microsystems"Inc. N2HBu

HO[Jj"1lN8gV^?OWm;9NfG#tN Java >[^7sNn.r5]<H7F$^9#3

N3HO" JNI_CreateJavaVM() r8gVNfG#tsFSP93H,G-" JNI_GetCreatedJavaVMs() O

kLj9HG#tN Java >[^7sra93H,G-k3HrU#7F$^9#

v V5R2 hj0O"JNI_GetCreatedJavaVM XtG" JVM Nj9HK^^lk#tN JVM ra93

H,D=G7?# V5R2 GO"JNI_GetCreatedJavaVM O"?/Fb 1 DN JVM ra9@1G9#

v V5R2 hj0O"JNI_CreateJavaVM Xtr 1 DNWm;9G+jV7FSP7?j"FSP7,.y9

k?SK"DLN JVM rn.9k3H,G-^7?# V5R2 GO"JNI_CreateJavaVM XtO(i<&

3<Ira7^9# (jni.h GjA5l? JNI_ERR -1 (i<)

1l8gV^?OWm;9NfG#tN Java >[^7srn.7FHQ7?$lgKO"J<N3HrM

87F/@5$#

M$F#V&a=CINE*9Hl<8N93<W:

v M$F#V&a=CIBur^s@5<S9&Wm0i`O"n.5lk Java >[^7sNtK++o

jJ/" 1 DN8gVKD- 1 s7+BT5l^;s#3N3HO"M$F#V&a=CINE*9

Hl<8,CjN Java >[^7sGOJ/"8gVK93<WrvF?bNG"k3Hr=7F$^

9#

v G-Na=CI,E*9Hl<8K~lkMO"M$F#V&a=CIrFSP7? Java >[^7sK

M87F$^;s#3liNMO"8gVbNIsJ Java >[^7sKP7Fb)a*JbNG9#

v #tN Java >[^7srHQ9k7Jj*GM$F#V&a=CIrU^*KHQ9klgKO"1|

=a=CI*hSbK?<J0Kb1|=N,WrormU</M89k,W,"j^9#M$F#

V&a=CIr1|=9k?aK$~7Fb"=lO"1lN Java >[^7sGN1~BTrK_9k

@1G9##tN Java >[^7sGN1~BTKO?NFAb"j^;s#

Java >[^7sNd_:

v f<6<, java.lang.System.exit() rFSP7?+"bt Java >[^7sGc2,/-??aK

Java >[^7s,[od_5lklgKO"c2,/-? Java >[^7sH=lKUo9k9lCI

9YF,d_5l^9#

v i|9lCINWm;9,"c2,/-? Java >[^7sKUo9k9lCIG"C?lgKO"i|

9lCIKc0,P5l^9#3Nc0ri|9lCI,h}9klgKO">N Java >[^7sNB

T,Q35l^9#
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v i|9lCINWm;9,h}5lF$J$c0^?O>N}3KhCFd_5lklgKO"Wm;

9bN Java >[^7s9YFbd_5l^9#

C +iN[od_

^kA9lCI=5l?8gVN9lCIG ILE/C exit() ^?O abort() k<AsrHQ9kH" Java

>[^7s9YFr^`8gV4N,*;5l^9#

�: Java ���� API: 3NcO"8`NFSP7 API Qi@$`K>CF$^9#?H(P"!N3

HrT$^9#

v JNI_CreateJavaVM rHQ7F Java™ >[^7srn.9k#

v Java >[^7srHQ7F"BT7?$/i9&U!$kr!w9k#

v /i9N main a=CIN methodID r!w9k#

v /i9N main a=CIrFSP9#

v c0,/87?lgK"(i<rsp9k#

3NWm0i`r3sQ$k9kKO"7,N Java >[^7sr+O9k?aNXtr(/9]<H9k

5<S9&Wm0i`K3NWm0i`rP$sI7J1lPJj^;s#J<O",WJ~j}@G9#

v JNI_GetDefaultJavaVMInitArgs (n.9kQia<?<ri|_j9k)#

v JNI_CreateJavaVM (Java >[^7srn.9k)#

Wm0i`r3sQ$k9k]KO"3sQ$k&3^sIG@(*KT&,WO"j^;s#3liN~

j}@r(/9]<H9k5<S9&Wm0i`O"79F`&P$sI&G#l/Hj<K"j^9#3

N5<S9&Wm0i`N>0O QJVAJNI G9#

3NWm0i`rBT9kKO"SBMJOB CMD(CALL PGM(YOURLIB/PGMNAME)) ALWMLTTHD(*YES) rHQ7^

9# Java >[^7srn.9k8gVO"^kA9lCIP~GJ1lPJj^;s# iSeries 5<P<

eG^kA9lCIKP~9k8gVO"PCA(~ (BCI) 8gV@1G9#gWm0i`+iNPO

H"Wm0i`+iN9YFNPOO"G**K QPRINT 9W<k&U!$kKwil^9#Vj~5l

?8gVNh} (WRKSBMJOB)W3^sIrHQ7"V8gVNj~ (SBMJOB)W3^sIG+O7?8

gVr=(9kH"3liN9W<k&U!$kr+k3H,G-^9#

m: J<NcGHQ5lF$k C is?$` exit() k<AsO"Wm0i`,Wm;9bN#lN9l

CIG"k3H,,+CF$J$BjO"HQ9Y-GO"j^;s##tN9lCIr5]<H9kWm

;9+iFSP5lkH" exit() OWm;9bN9YFN9lCIr(~K*;5;^9#

c: JDK 1.1.x G Java FSP7 API rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#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. */
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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:
* 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. */

}
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/* 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
* 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");
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exit(1);
}

/* All done. */

return 0;
}

c: J2SDK G Java FSP7 API rHQ9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#define OS400_JVM_12
#include <stdlib.h>
#include <stdio.h>
#include <fcntl.h>
#include <string.h>
#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 */

h 1 O IBM Developer Kit for Java 251



/* 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
* 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.
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*/
(*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;

}

\YKD$FO"XJava FSP7 APIYr2H7F/@5$#

Java �	)���+&����
 ����	
����

M$F#V&a=CIO"Java™ GOHQG-J$XtrxQ9klgKHQG-^9#

M$F#V&a=CIU-N Java rH$3J9KO"J<Nh&J50r}r9k,W,"j^9#

v Java ^?OUC5l?M$F#V&9lCIGn.5l?+I&+K++ojJ/" Java 9lCIG

O"b0.t@c0,9YFHQTDKJCF$^9#9lCI,b0.t@c0rFYHQD=K9

kM$F#V&a=CIrBT9klgKO" Java ,=Na=CIr 2 Y\K*UK9k3HO"j

^;s#f<6<&"Wj1<7gs,a5lF Java 3<IrBT9k0K=liNa=CIrHQT

DK7J1lP"b0.t@c0,/-k]K Java 3<IO5oK0n7J$+b7l^;s#M$F

#V&9lCI, Java >[^7s+iZj%5lklg"=N9lCINb0.t@c0^9/O"U

C5lF$?~NMKa5l^9#

v M$F#V&9lCI, Java >[^7sKUC5lk]KO",WK~8F Java >[^7sO9lC

IN%hgLrQ97F" Java ,jA9k 1 +i 10 N9lCI%hgLNOK`r7^9#9lC

I,Zj%5lkH"%hgL,|55l^9#9lCI,UC5lkH"9lCIOM$F#V&a

=CI&$s?<U'<9rHQ7F (?H(P" POSIX API) 9lCI%hgLrQ9G-^9#

Java O"Java >[^7sXH\T9k]KO"9lCI%hgLrQ97^;s#

v Java M$F#V&$s?<U'<9 (JNI) NFSP7 API =.WGO"f<6<, Java >[^7sr

"Wj1<7gsbKH_~`3HrvD7^9#"Wj1<7gsKhCF Java >[^7s,n.5

l"Java >[^7s,[o*;9klg" Java >[^7s,*;7?]Ki|9lCI, Java >[^

7sKUC5l?JiP" MCH74A5 ″Java Virtual Machine Terminated″ iSeries c0,Wm;9Ni|

9lCIK70Jk5l^9# Java >[^7sO"J<N$:l+N}3G[o*;9k3H,"j^

9#

– f<6<, java.lang.System.exit() a=CIrFSP9#

– Java >[^7s,,WJ9lCI,*;9k#

– Java >[^7sbGbt(i<,88k#

3N0nO">N[HsIN Java WiCHU)<`HO[Jj^9#>N[HsINWiCHU)<`

GO" Java >[^7s,*;9kH" Java >[^7sr+0*Kn.9kWm;9O[o*;7^

9#"Wj1<7gsKhCF"70Jk,P5l? MCH74A5 c0NbK?<*hSh},Tolk

H"=NWm;9OBTrQ39k+b7l^;s#=&GOJ$lgKO"c0,h}5lJ$~K

Wm;9O*;7^9# iSeries 5<P<G-N MCH74A5 c0r7&3<IrIC9kH">NWi

CHU)<`XN"Wj1<7gsNDB-rc<5;k3H,"j^9#
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M$F#V&a=CIOoK^kA9lCI&Wm;9GBT5lkNG"M$F#V&a=CIN3<I

O9lCI&;<UJbNGJ1lPJj^;s#3N?a"M$F#V&a=CIGHQ5lk@l*h

SXtKO!N)s,"j^9#

v ILE CL OM$F#V&a=CIKOHQ7J$G/@5$#J<Ji"3N@lO9lCI&;<UJ

bNGOJ$+iG9#9lCI&;<UJ CL 3^sIrBT9kKO" C @lN system() Xt+

java.lang.Runtime.exec() a=CIrHQG-^9#

– C ^?O C++ M$F#V&a=CIG9lCI&;<UJ CL 3^sIrBT9kKO" C @l

N system() XtrHQ7^9#

– 9lCI&;<UJ CL 3^sIr Java +i>\BT9kKO" java.lang.Runtime.exec() a=CI

rHQ7^9#

v ILE C"ILE C++"ILE COBOL *hS ILE RPG rHQ7FM$F#V&a=CIrn.G-^9,"

M$F#V&a=CIb+iFSP9XtO9YF9lCI&;<UGJ1lPJj^;s#

m: M$F#V&a=CIrn.9k?aN3sQ$k~5]<HO"=~@GO C *hS C++ @l

N_G7+s!5lF$^;s#>N@lGM$F#V&a=CIrn.9k3HOD=G9,":C

H#(JbNKJj^9#

8` C"C++"COBOL"^?O RPG XtN9YF,9lCI&;<UJbNG"kHOBj^;s#

v C *hS C++ N exit() H abort() XtO"M$F#V&a=CIbGHQ5lkY-GO"j^;s#

3liNXtO" Java >[^7srBT9kWm;94Nrd_5;^9#3lKO"Wm;9bN9

YFN9lCI,^^lF$^9 (Java NbNG"k+I&+X8J/)#

m: 2H5lF$k exit() XtO C *hS C++ XtG"j" java.lang.Runtime.exit() a=CIHO[

Jj^9#

iSeries 5<P<GN9lCIN\YKD$FO"X^kA9lCI&"Wj1<7gsYr2H7F/@

5$#

�	)���+&���� Java �	)���	�%�'5�


M$F#V&a=CIHO"Java™ J0N@lG+O5lk Java a=CIG9#M$F#V&a=CI

O"Java GO>\HQG-J$79F`G-N!=d API K"/;9G-^9#

M$F#V&a=CIKO79F`G-N3<I,"kNG"M$F#V&a=CIrHQ9kH"Wj1

<7gsNDB-,)B5l^9#M$F#V&a=CIO"77$M$F#V&3<I&9F<HasH

^?O{8NM$F#V&3<IrFSP9M$F#V&3<I&9F<HasHN$:l+G9#

M$F#V&a=CI,,WJlg"M$F#V&a=CIH=lrBT9k Java >[^7sHNVNj

_`n-,,WKJj^9# Java M$F#V&$s?<U'<9 (JNI) rHQ9kH"INWiCHU)

<`KbM8;:K"3Nj_`n-rFWKB=G-^9#

JNI O"l"N$s?<U'<9G"j" JNI rH&HM$F#V&a=CIH Java >[^7sHN5

^6^Jj_`n-rB=G-^9#?H(P"JNI KO"77$*V8'/Hrn.7Fa=CIrFS

P9$s?<U'<9"U#<kINh@H_jrT&$s?<U'<9"c0rh}9k$s?<U'<

9"9Hjs0*hS[sN`nrT&$s?<U'<9JI,^^lF$^9#

JNI N\YKD$FO"Java Native Interface by Sun Microsystems, Inc."^?O The Source for Java

Technology java.sun.com r2H7F/@5$#
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�	)���+&���
�!��

[HsIN Java™ M$F#V&$s?<U'<9 (JNI) XtO"Qia<?<H7F C @lA0N9H

js0ru1~l^9#?H(P"JNI XtN FindClass() O"/i9&U!$kN04$~>rXj9k

9Hjs0&Qia<?<ru1~l^9#/i9&U!$k,!P5lkH"3N/i9&U!$kO

FindClass KhCFm<I5l"=N2H, FindClass NFSP75Kaj^9#

JNI XtN9Hjs0&Qia<?<O"UTF-8 G(s3<I9k,W,"j^9# UTF-8 N\YKD$

FO"JNI EMK-\5lF$^9,"LoO" 7 SCHpsr9QFq8`3<I (ASCII) 8z,

UTF-8 =(HyAG"k3HrN'9k@1G=,G9# 7 SCH ASCII 8zOB]KO 8 SCH8z

G9,"h,SCHOoK 0 KJCF$^9#[HsIN C 9Hjs0O9GK UTF-8 A0KJCF$

^9#

iSeries 5<P<&79F`N C 3sQ$i<OGU)kHGH% 2 J= 10 J3<I (EBCDIC) Gn0

9kNG" JNI XtK UTF-8 A0G9Hjs0rO93H,G-^9#3lKO"jFik&9Hjs

0H0*9Hjs0H$& 2 DN}!,"j^9# jFik&9Hjs0HO"=<9&3<IN3sQ

$k~KM,,+CF$k9Hjs0G9# 0*9Hjs0HO"3sQ$k~KOM,T@G9,"B

T~KB]NW;,Tolk9Hjs0G9#

�	)���+&����!)���
�!��: jFik&9Hjs0, 7 SCHNpsr9QFq8

`3<I (ASCII) =-N8zG=.5lF$klg"9Hjs0r UTF-8 G3<I=9k3HOfS*J

1G9#gt,N9Hjs0O ASCII G==9k3H,G-"=Nh&J9Hjs0O"3sQ$i<N

=TN3<I&Z<8rQ99kVWi0^W9F<HasHGO`3H,G-^9#=&9kH"3sQ

$i<O"JNI KhCF,WH5lk UTF-8 A0G9Hjs0rbt*KJ<7^9#9Hjs0,

ASCII G==G-J$lgKO"5NH% 2 J= 10 J3<I (EBCDIC) 9Hjs0r0*9Hjs0H

7F7$"=lr JNI KO90K iconv() KhCFh}9kHJ1G9#0*9Hjs0N\YKD$F

O"X0*9Hjs0Yr2H7F/@5$#

?H(P"java/lang/String H$&>0N/i9r!w9klg"3<IO!Nh&KJj^9#

#pragma convert(819)
myClass = (*env)->FindClass(env,"java/lang/String");
#pragma convert(0)

Vf 819 ,Xj5l?GiNWi0^O"3sQ$i<K"e3N9YFNsEzQdU-9Hjs0

(jFik&9Hjs0) r ASCII GJ<9kh&X(7^9#Vf 0 ,Xj5l? 2 V\NWi0^

O"3sQ$i<K"sEzQdU-9Hjs0KD$FN3sQ$i<NGU)kH&3<I&Z<8

(Lo"EBCDIC 3<I&Z<8 37) Kakh&X(7^9#3Nh&K"FSP7rWi0^GO`3H

KhCF"9Hjs0&Qia<?<, UTF-8 G(s3<I5lkH$& JNI NWor~?7^9#

mU: F-9HNV9O5EKTCF/@5$#?H(P"3<I,!Nh&KJCF$klg"

#pragma convert(819)
#define MyString "java/lang/String"
#pragma convert(0)
myClass = (*env)->FindClass(env,MyString);

kLN9Hjs0O EBCDIC KJj^9#3lO"3sQ$k~K MyString NM, FindClass FSP7

NfGV95lk?aG9#3NV9N~@G"Vf 819 NWi0^O-zGO"j^;s#

��
�!��� EBCDIC�Unicode��� UTF-8 ���	
: BT~KW;5lk9Hjs0Qt

rh}9k?aK"9Hjs0rH% 2 J= 10 J3<I (EBCDIC)" Unicode *hS UTF-8 XQ97

?j"3NUNQ9rT&,W,"klg,"j^9#
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3<I&Z<8Q9Xtrs!9k79F` API O"iconv() G9# iconv() rHQ9kKO"!NjgK

>CF/@5$#

1. QtqIconvOpen() G"Q9-RRrn.9k#

2. 3N-RRrHCF9Hjs0KQ99k?aK"iconv() rFSP9#

3. iconv_close rHQ7F"-RRr/m<:9k#

XM$F#V&a=CIN?aK Java™ M$F#V&$s?<U'<9rHQ9kc 3YO"k<Asb

G iconv Q9-RRrn."HQ"*hSo|7^9#3N}0O"iconv_t -RRr^kA9lCI0K

HQ9k3HGdjrsr7^9,"QU)<^s9M83<INlgO"E*9Hl<8bKQ9-RR

rn.7"j_|0 (mutex) d=N>N1|!=rHQ9k3HKhj"#tN"/;9r)B7F/@

5$#

�: �	)���+&������ Java �	)���	�%�'5�
���	


3N5sWk&Wm0i`O" ″Hello, World″ H=(9k?aK C M$F#V&a=CIrHQ9k"

1cJ Java™ M$F#V&$s?<U'<9 (JNI) NcG9# NativeHello.h U!$krn.9kKO"

NativeHello /i9&U!$kKP7F javah D<krHQ7^9#3NcGO"NativeHello N C GNB

u,"NATHELLO HFPlk5<S9&Wm0i`NltG"kH[j7F$^9#

m: 3N5sWk,BT5lk?aKO" NATHELLO 5<S9&Wm0i`N8_9ki$Vij<,

i$Vij<&j9HK~CF$J1lPJj^;s#

c 1: NativeHello /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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)");
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try {

// System.load takes the full integrated file system form path.
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...");

}
}

c 2: 8.5l? NativeHello.h XC@<&U!$k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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
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!K(5lF$k NativeHello.C NcO"M$F#V&a=CIr C GBu7?bNG9#3NcO"

Java rM$F#V&a=CIKjs/9k}!r(9bNG9#?@7"iSeries 5<P<,bt*KH%

2 J= 10 J3<I (EBCDIC) ^7sG"k3H+i88k#(5b(7F$^9#^?"=_"JNI K

\vNU#GNq]=WG,g1F$k3H+i88k#(5b(7F$^9#

3Nh&Ju7O JNI GiaF88?bNGO"j^;s,"3liN}3+i"n.9k C 3<IK

O iSeries 5<P<G-Nc$,"j^9# STDOUT d STDERR XNq-~_""k$O STDIN +i

NI_hjrT&lgKO"G<?,*=i/ EBCDIC A0G(s3<I5lk3HK1U7J1lPJ

j^;s#

C 3<IGO"gt,NjFik&9Hjs0 (7 SCH8z@1r^`bN) r" JNI KhCF,WH

5lk UTF-8 A0KJ1KQ99k3H,G-^9#3lrT&KO"jFik&9Hjs0r3<I&

Z<8Q9Wi0^GO_^9#?@7"C 3<I+ipsr>\ STDOUT ^?O STDERR Kq-~`

3H,,WJlg,"k?a"ltNjFikr EBCDIC N^^D7F*/3HbG-^9#

m: #pragma convert(0) 9F<HasHO"8zG<?r EBCDIC KQ97^9# #pragma convert(819)

9F<HasHO"8zG<?r ASCII 3<IKQ97^9#3liN9F<HasHO"C Wm0i`

bN8zG<?r3sQ$k~KQ97^9#

c 3: NativeHello Java /i9N NativeHello.c M$F#V&a=CINBu

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#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. */
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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 */
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;
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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);
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. */
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return originalLen-tStrLen;

}

#pragma convert(0)

XJpsKD$FO"XM$F#V&a=CIN?aK Java M$F#V&$s?<U'<9rHQ9kY

r2H7F/@5$#

IBM OS/400 PASE native methods for Java
iSeries Java™ >[^7s (JVM) O"=_ OS/400® PASE D-GBT9kM$F#V&a=CINHQr

5]<H7F$^9# V5R2 hj0O"M$F#V iSeries JVM O ILE M$F#V&a=CIN_rH

Q7F$^7?# OS/400 PASE M$F#V&a=CIN5]<HKOJ<,^^l^9#

v OS/400 PASE M$F#V&a=CI+iNM$F#V iSeries Java M$F#V&$s?<U'<9

(JNI) N4LHQ

v M$F#V iSeries JVM +i OS/400 PASE M$F#V&a=CIrFSP9!=

3N77$5]<HKhj" AIX® GBT9k Java "Wj1<7gsr iSeries 5<P<KFWK]<F

#s09k3H,G-^9#/i9&U!$kH AIX M$F#V&a=CI&i$Vij<r iSeries e

N}gU!$k&79F`K3T<7")f@l (CL)"Qshell"^?O OS/400 PASE N$:l+N<v

;C7gs&3^sI&WmsWH+i=lirBTG-^9#

IBM OS/400 PASE native methods for Java NHQ!KD$F\7/O"J<NHTC/r2H7F/@5

$#

Java OS/400 PASE D-Qt

OS/400 PASE M$F#V&a=CIrHQ9k0KjA9k,WN"kD-QtKD$FX,7^

9#3liND-QtO"OS/400 PASE *hS JVM is?$`D-rI}7^9#

Java OS/400 PASE (i<&3<I

OS/400 PASE M$F#V&a=CINHiVk7e<F#s0Kr)Fk?a" OS/400 8gV&m

0&aC;<8*hS Java is?$`c0KhCF(5l?(i<uVKD$Fr4Yk3H,G

-^9#

M$F#V&a=CI&i$Vij<NI}

Java i$Vij<N?>,'*hSi$Vij<!w"k4j:`KD$Fb@7^9#3Nps

O"iSeries 5<P<eN#tNP<8gsNM$F#V&a=CI&i$Vij<rI}9kNK,

WG9#

c: IBM OS/400 PASE native methods for Java
Java 9Hjs0NbFru~9k1cJ Java Wm0i`NBT}!rb@7^9#3NcGO"

Java 3<I+i>\9Hjs0K"/;99kNGOJ/" JNI rL7F Java K3<kPC/rT

CF9Hjs0Mrh@9kM$F#V&a=CIrFSP7^9#

3NqAO"IT,9GK OS/400 PASE K:L7F$k3Hr0sH7F$^9#\7/O"J<NHT

C/r2H7F/@5$#

OS/400 PASE
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Java OS/400 PASE ����

Java >[^7s (JVM) OJ<NQtrHQ7F OS/400 PASE D-rO07^9# Java QN IBM

OS/400 PASE M$F#V&a=CINcrBT9kKO"QIBM_JAVA_PASE_STARTUP Qtr_j9k

,W,"j^9#

3NcND-Qtr_j9k}!KD$FO"J<NHTC/r2H7F/@5$#

IBM OS/400 PASE cND-Qt

QIBM_JAVA_PASE_STARTUP

J<NuVN>},/87?H-KO"3ND-Qtr_j9k,W,"j^9#

v OS/400 PASE M$F#V&a=CIrHQ7F$k

v iSeries 3^sI&WmsWH^?O Qshell 3^sI&WmsWH+i Java r+O7F$k

JVM O3ND-QtrHQ7F PASE D-rO07^9#QtNMO OS/400 PASE O0Wm0

i`r(7^9# iSeries 5<P<KOJ<N 2 DN OS/400 PASE O0Wm0i`,^^lF$

^9#

v /usr/lib/start32: 32 SCH OS/400 PASE D-rO09k

v /usr/lib/start64: 64 SCH OS/400 PASE D-rO09k

OS/400 PASE D-GHQ5lk9YFN&Qi$Vij<&*V8'/HNSCH&U)<^C

HO" OS/400 PASE D-NSCH&U)<^CHHlW7F$k,W,"j^9#

OS/400 PASE <v;C7gs+i Java rO09kH-KO"3NQtOHQG-^;s#

OS/400 PASE <v;C7gsOoK 32-bit OS/400 PASE D-rHQ7^9# OS/400 PASE <v

;C7gs+iO05l? JVM O$:lb"=N<v;C7gsH18?$WN PASE D-r

HQ7^9#

QIBM_JAVA_PASE_CHILD_STARTUP
2 ! JVM QN OS/400 PASE D-r 1 ! JVM QN OS/400 PASE D-H[Ji;k,W,"

klgO"3N*W7gsND-Qtr_j7^9# Java NfN Runtime.exec() rFSP9H"

2 ! (^?OR) JVM ,+O7^9#

\7/O"XQIBM_JAVA_PASE_CHILD_STARTUP NHQYr2H7F/@5$#

�: IBM OS/400 PASE ������: 3N IBM OS/400 PASE native methods for Java crHQ9kK

O"J<ND-Qtr_j9k,W,"j^9#

PASE_LIBPATH
iSeries 5<P<O3N OS/400 PASE D-QtrHQ7F" OS/400 PASE M$F#V&a=C

I&i$Vij<NLVr1L7^9#1lNG#l/Hj<+#tNG#l/Hj<NQ9r_

jG-^9##tNG#l/Hj<r_j9klgO"3ms (:) rHQ7F(sHj<rhZj

^9#5<P<O LIBPATH D-QtrHQ9k3HbG-^9#

Java"M$F#V&a=CI&i$Vij<"*hS PASE_LIBPATH N3NcGNHQ!KD$

F\7/O"J<NHTC/r2H7F/@5$#

Java"OS/400 PASE"*hSM$F#V&a=CI&i$Vij<NHQ!
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PASE_THREAD_ATTACH
3N OS/400 PASE D-Qtr Y K_j9kH"OS/400 PASE KhCF+O5lJ+C? ILE

9lCI," OS/400 PASE , OS/400 PASE Wm7<8c<rFSP9H-K+0*K OS/400

PASE K\35l^9#

OS/400 PASE D-QtKD$F\7/O"J<NHTC/NfN:v9k`\r2H7F/@5

$#

OS/400 PASE D-QtNh}

QIBM_JAVA_PASE_STARTUP
JVM O3ND-QtrHQ7F OS/400 PASE D-rO07^9#QtNMO OS/400 PASE O

0Wm0i`r(7^9#

\7/O"J<NHTC/r2H7F/@5$#

Java OS/400 PASE Qt

QIBM_JAVA_PASE_CHILD_STARTUP ���	
: QIBM_JAVA_PASE_CHILD_STARTUP D-Qt

O"$UN 2 ! JVM N OS/400 PASE O0Wm0i`r(7^9#

QIBM_JAVA_PASE_CHILD_STARTUP O"J<N9YFNro,vFO^klgKHQ7^9#

v BT9k Java "Wj1<7gs," Runtime.exec() XN Java FSP7rL7F Java >[^7s

(JVM) rn.9k#

v 1 !H 2 !N>}N JVM , OS/400 PASE M$F#V&a=CIrHQ9k#

v 2 ! JVM N OS/400 PASE D-O"1 ! JVM N OS/400 PASE D-H[JCF$J1lPJiJ

$#

eKj9H5lF$k9YFNro,vFO^klgO"J<N"/7gsrBT7^9#

v QIBM_JAVA_PASE_CHILD_STARTUP D-Qtr" 2 ! JVM N OS/400 PASE O0Wm0i`K_

j7^9#

v iSeries 3^sI&WmsWH^?O Qshell 3^sI&WmsWH+i 1 ! JVM rO09kH-K"

QIBM_JAVA_PASE_STARTUP D-Qtr 1 ! JVM N OS/400 PASE O0Wm0i`K_j7^9#

m: OS/400 PASE <v;C7gs+i 1 ! JVM rO09kH-O" QIBM_JAVA_PASE_STARTUP

r_j7J$G/@5$#

2 ! JVM NWm;9O QIBM_JAVA_PASE_CHILD_STARTUP D-QtrQ57^9#5iK"OS/400

O 2 ! JVM Wm;9N QIBM_JAVA_PASE_STARTUP D-Qtr"FWm;9N

QIBM_JAVA_PASE_CHILD_STARTUP D-QtNMK_j7^9#

J<N=O"3^sID-H QIBM_JAVA_PASE_STARTUP *hS

QIBM_JAVA_PASE_CHILD_STARTUP NjAN5^6^JH_go;KP9k"kLN OS/400 PASE D

- (8_9klg) r(7F$^9#

O0D- kL0n

3^sID- QIBM_JAVA
_PASE_STARTUP

QIBM_JAVA_PASE
_CHILD_STARTUP

1 ! JVM OS/400
PASE O0

2 ! JVM OS/400
PASE O0

CL ^?O QSH jA5lF$k startX jA5lF$k startY startX rHQ9k startY rHQ9k
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O0D- kL0n

3^sID- QIBM_JAVA
_PASE_STARTUP

QIBM_JAVA_PASE
_CHILD_STARTUP

1 ! JVM OS/400
PASE O0

2 ! JVM OS/400
PASE O0

CL ^?O QSH jA5lF$k startX jA5lF$J$ startX rHQ9k startX rHQ9k

CL ^?O QSH jA5lF$J$ jA5lF$k startY OS/400 PASE D-O

HQ7J$

startY rHQ9k

CL ^?O QSH jA5lF$J$ jA5lF$J$ OS/400 PASE D-O

HQ7J$

OS/400 PASE D-O

HQ7J$

OS/400 PASE <v;

C7gs

jA5lF$k startX jA5lF$k startY vD5lF$J$* vD5lF$J$*

OS/400 PASE <v;

C7gs

jA5lF$k startX jA5lF$J$ vD5lF$J$* vD5lF$J$*

OS/400 PASE <v;

C7gs

jA5lF$J$ jA5lF$k startY OS/400 PASE <v;

C7gsD-rHQ9

k

startY rHQ9k

OS/400 PASE <v;

C7gs

jA5lF$J$ jA5lF$J$ OS/400 PASE <v;

C7gsD-rHQ9

k

OS/400 PASE D-O

HQ7J$

*VvD5lF$J$WN=(,"kTO" QIBM_JAVA_PASE_STARTUP D-Qt, OS/400 PASE <

v;C7gsH%g9kD=-,"ku7r(7F$^9#%gND=-,"k?a" OS/400 PASE <v

;C7gs+iN QIBM_JAVA_PASE_STARTUP NHQOvD5lF$^;s#

�	)���+&����	��!����

M$F#V&a=CI&i$Vij<rHQ9klg"Hjo1#tNP<8gsNM$F#V&a=C

I&i$Vij<r iSeries 5<P<GI}9kH-KO" Java i$Vij<N?>,'Hi$Vij<

!w"k4j:`N>}r}r7F$k,W,"j^9#

OS/400 O"Java >[^7s (JVM) ,m<I9ki$Vij<N>0HlW9kGiNM$F#V&a=

CIrHQ7^9# OS/400 ,57$M$F#V&a=CIr+D1kh&K9k?aKO"i$Vij

<>NKud"JVM ,INM$F#V&a=CI&i$Vij<rHQ9kN+KX9k.prr1k,

W,"j^9#

OS/400 PASE �� AIX Java �	��!������: Java 3<I, Sample H$&>0Ni$V

ij<rm<I9klg"P~9kBTD=U!$kKO libSample.a ^?O libSample.so N$:l+N>

0rU1k,W,"j^9#

Java �	��!����	
: JVM Q OS/400 PASE M$F#V&a=CIrHQD=K9kH"5<

P<O 3 DN[Jkj9Hr (J<NgxG) HQ7F"1lNM$F#V&a=CI&i$Vij<!

wQ9rn.7^9#

1. OS/400 i$Vij<&j9H

2. LIBPATH D-Qt

3. PASE_LIBPATH D-Qt

!wrBT9k?a" OS/400 Oi$Vij<&j9Hr}gU!$k&79F`GNA0KQ97^

9# QSYS U!$k&79F`&*V8'/HKO"}gU!$k&79F`GNyAN>0,"j^9

,"ltN}gU!$k&79F`&*V8'/HKO"=lHyAJ QSYS U!$k&79F`GN>
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0,8_7^;s#i$Vij<&m<@<O QSYS U!$k&79F`H}gU!$k&79F`N>

}G*V8'/Hr!w9k?a" OS/400 O}gU!$k&79F`GNA0rHQ7FM$F#V&

a=CI&i$Vij<r!w7^9#

J<N=O" OS/400 ,INh&Ki$Vij<&j9HbN(sHj<r}gU!$k&79F`GN

A0KQ99kN+r(7F$^9#

i$Vij<&j9H&(sHj< }gU!$k79F`GNA0

QSYS /qsys.lib

QSYS2 /qsys.lib/qsys2.lib

QGPL /qsys.lib/qgpl.lib

QTEMP /qsys.lib/qtemp.lib

c: Sample2 i$Vij<N!w

J<NcGO" LIBPATH , /home/user1/lib32:/samples/lib32 K_j5l" PASE_LIBPATH ,

/QOpenSys/samples/lib K_j5l^9#

J<N=O"e+i<K~+CFI`H"Uk!wQ9r=7^9#

=<9 }gU!$k&79F`NG#l/Hj<

i$Vij<&j9H /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

m: g8zH.8zO /QOpenSys Q9GN_hL5l^9#

i$Vij< Sample2 r!w9k?a" Java i$Vij<&m<@<OJ<NgxGU!$kudr!

w7^9#

1. /qsys.lib/sample2.srvpgm

2. /qsys.lib/libSample2.a

3. /qsys.lib/libSample2.so

4. /qsys.lib/qsys2.lib/sample2.srvpgm

5. /qsys.lib/qsys2.lib/libSample2.a

6. /qsys.lib/qsys2.lib/libSample2.so

7. /qsys.lib/qgpl.lib/sample2.srvpgm

8. /qsys.lib/qgpl.lib/libSample2.a

9. /qsys.lib/qgpl.lib/libSample2.so

10. /qsys.lib/qtemp.lib/sample2.srvpgm

11. /qsys.lib/qtemp.lib/libSample2.a

12. /qsys.lib/qtemp.lib/libSample2.so
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13. /home/user1/lib32/sample2.srvpgm

14. /home/user1/lib32/libSample2.a

15. /home/user1/lib32/libSample2.so

16. /samples/lib32/sample2.srvpgm

17. /samples/lib32/libSample2.a

18. /samples/lib32/libSample2.so

19. /QOpenSys/samples/lib/SAMPLE2.srvpgm

20. /QOpenSys/samples/lib/libSample2.a

21. /QOpenSys/samples/lib/libSample2.so

OS/400 O"B]K8_9kj9HbNGiNudr"M$F#V&a=CI&i$Vij<H7F JVM

Km<I7^9#!wG ’/qsys.lib/libSample2.a’ *hS ’/qsys.lib/libSample2.so’ Nh&Jud,/87F

b" /qsys.lib G#l/Hj<bK}gU!$k&79F`&U!$kd7s\jC/&js/rn.9k

3HOG-^;s#7?,CF"OS/400 ,3liNudU!$kr!:7Fb" /qsys.lib GO^k}gU

!$k&79F`&G#l/Hj<NfG3lir+D1k3HO"j^;s#

?@7">N}gU!$k&79F`&G#l/Hj<+i QSYS U!$k&79F`NfN OS/400 *

V8'/HXN"$UN7s\jC/&js/rn.9k3HOG-^9#3N?a"-zJU!$kud

KO"/home/user1/lib32/sample2.srvpgm JINU!$kb^^l^9#

Java OS/400 PASE .������

J<Nj9HO"OS/400 PASE native methods for Java rHQ9kH-"O0~dBT~K/89kD=

-N"k(i<r(7F$^9#

����.��: JVAB55C “Unable to create Java virtual machine” aC;<8KP9k 3 DN77$(

i<&3<I,"j^9#

v 19 - OS/400 PASE D-rO09k]N(i<#f<6<&"Wj1<7gs^?O*Zl<F#s0&

79F`Ndjr(7^9#

(i<&3<I 19 KO"QlN_NF-9Hb^^l^9#J<NF-9H,=(5lkD=-,"

j^9#

– 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 D-QtjAr|n9k+""/F#V OS/400 PASE <v;C7g

sr*;7F/@5$#

– Java OS/400 PASE error. Unable to run OS/400 PASE startup program &programName.

QIBM_JAVA_PASE_STARTUP D-QtKhCF(5lF$k OS/400 PASE Wm0i`,8_7J

$+""k$O OS/400 PASE D-G=NWm0i`rBTG-^;s#

– Java OS/400 PASE internal error number &errorCode.

J<N$:l+Nbt(i<Vf,=(5lkD=-,"j^9#

- 106 - OS/400 PASE ^?OXj5lF$k OS/400 PASE A0,"(5lF$k JDK P<8gs

GO5]<H5lF$^;s#
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Xj5lF$k JDK G OS/400 PASE ,5]<H5lF$J$+""k$O OS/400 PASE O0

Wm0i`NSCH&U)<^CH,"Xj5lF$k JDK G5]<H5lF$^;s# V5R2

Nlg"5]<H5lF$kH_go;OJ<NH*jG9#

v JDK 1.2 H OS/400 PASE 32 SCH&U)<^CH

v JDK 1.3 H OS/400 PASE 32 SCH&U)<^CH

v JDK 1.3 H OS/400 PASE 64 SCH&U)<^CH

J<N(i<&3<IO5<S94vTKsp7F/@5$#

- 101 - O0Wm0i`,1L5l^;s#

- 102 - OS/400 PASE JavaVM ]$s?<r!wG-^;s#

- 103 - Qp2CallPase ,+D+j^;s#

- 104 - OS/400 PASE ]$s?<&5$:&(i<#

- 105 - OS/400 PASE libjvm.a ,+D+j^;s#

v 20 - OS/400 PASE *ZisI,5zG9#5<S94vTKsp7F/@5$#

v 21 - 8gVr OS/400 PASE K\3G-^;s#5<S94vTKsp7F/@5$#

����.��: JVM N Qshell POKO"O0~N(i<KC(F"J<N PaseInternalError c0d

PaseExit Java c0,=(5lk3H,"j^9#

v PaseInternalError - bt79F`&(i<r(7^9#i$;s9bt3<I&m0&(sHj<r4Y

F/@5$#

\7/O"XQp2CallPaseYr2H7F/@5$#

v PaseExit - OS/400 PASE "Wj1<7gs, exit() XtrFSP7?+""k$O OS/400 PASE D-

,[o*;7?#ICpsKD$F"8gV&m0*hSi$;s9bt3<I&m0r!:7F/@

5$#

�: IBM OS/400 PASE native methods for Java
3N IBM OS/400 PASE native methods for Java cGO" Java M$F#V&$s?<U'<9 (JNI) r

HQ7F Java 3<IK3<kPC/rT&M$F#V C a=CIN$s9?s9rFSP7^9#

3N=<9&U!$kcN HTML Gr=(9kKO"J<Njs/rHQ7F/@5$#

v PaseExample1.java

v PaseExample1.c

3N OS/400 PASE M$F#V&a=CIcrBT9kKO"^:J<N?9/r0;9k,W,"j^

9#

1. =<9&3<Icr4HQN AIX o</9F<7gsK@&sm<I9k#

2. =<9&3<IcN`wr9k

3. iSeries 5<P<N`wr9k

OS/400 PASE native method for Java ����: e-N?9/r0;7?i"3NcrBT9k3H

,G-^9#3NWm0i`crBT9kKO"J<N3^sIN$:l+rHQ7^9#

v iSeries 5<P<N3^sI&WmsWH+i:

JAVA CLASS(PaseExample1) CLASSPATH(’/home/example’)

v Qshell 3^sI&WmsWH^?O OS/400 PASE <v;C7gs+i:
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rzahapasejava.htm
rzahapasec.htm
rzahapaseexmplsdownload.htm
rzahapaseexmplscompile.htm
rzahapaseexmplsserver.htm


cd /home/example
java PaseExample1

��	
��� Java ����

iSeries 5<P<eN Java™ D-O"}g@lD- (ILE) HO[Jj^9# Java O ILE @lGOJ$N

G" iSeries 5<P<eGWm0i`d5<S9&Wm0i`rn.9k?aK ILE *V8'/H&b8

e<kHP$sI9k3HOG-^;s#

ILE Java

iSeries 5<P<eNi$Vij<^?OU!$k=$N

asP<K=<9&3<IrJ<9k#

}gU!$k&79F`bN9Hj<`&U!$kK=<

9&3<IrJ<9k#

EBCDIC (H% 2 J= 10 J3<I) A0N=<9&U!

$kr6O9F<HasH~Of<F#jF#< (SEU)

GT89k#

LoO"ASCII A0N=<9&U!$kro</9F<

7gsN(G#?<GT89k#

=<9&U!$kr3sQ$k7F*V8'/H&3<

I&b8e<kr8.7"iSeries 5<P<eNi$Vi

j<KJ<9k#

=<9&3<Ir3sQ$k7F/i9&U!$kr8.

7"}gU!$k&79F`KJ<9k#

*V8'/H&b8e<kO"Wm0i`^?O5<S

9&Wm0i`bGE*KP$sI5lk#

/i9O"BT~K,WK~8F0*Km<I5lk#

>N ILE Wm0i_s0@lG-R5l?Xtr>\F

SP93H,G-k#

Java +i>N@lrFSP9KO" Java M$F#V&$

s?<U'<9rHQ7J1lPJiJ$#

ILE @lO"oK!#?aH7F3sQ$k5l"BT5

lk#

Java Wm0i`O"$s?<Wj?<A0GBT9k3

Hb"3sQ$i<A0GBT9k3HbG-k#

java.lang.Runtime.exec() ���	


java.lang.Runtime.exec() a=CIO" Java™ Wm0i`b+iWm0i`^?O3^sIrFSP7^

9#B]KTolkh}O"exec() a=CIKO5lkpsKhCF[Jj^9#9YFN1<9G"

Runtime.exec() a=CIO"LN9lCIP~PCA(~8gV (BCI) rn.7^9# BCI 8gVO"

Runtime.exec() a=CIGO5lk3^sI&9Hjs0rh}7^9#

JDK 1.2 ^?O=lhj0rHQ7F$klg" java.lang.Runtime.exec() a=CIrHQ9kKO"

iSeries 5<P<K Qshell $s?<Wj?<r$s9H<k7J1lPJj^;s# Qshell $s?<Wj

?<N\YKD$FO"XQshellYr2H7F/@5$#

m: java.lang.Runtime.exec() a=CIO"LDNWm;9GWm0i`rBT7^9#3N@O"18Wm

;9GWm0i`rBT9k C 79F`HO[Jj^9#
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h}5lk3^sI, Qshell f<F#jF#<G"klg"=lO 2 V\N BCI 8gVGBT5l"3

V\N BCI 8gVOn.5l^;s#h}5lk3^sI, CL 3^sIG"klg" Qshell rBT9

k?aK 2 V\N BCI 8gV,+O5l" CL 3^sIrBT9k?aK 3 V\N BCI 8gV,+O

5l^9# Qshell f<F#jF#<O"QSH ,>\KBTG-kH_~_f<F#jF#<G9#

Qshell f<F#jF#<NcH7FO"Java Wm0i`r3sQ$k9k javac 3^sI,"j^9# 2

V\ (^?O 3 V\) N BCI 8gVO"Java >[^7sHBT7FBT5l^9#3liN8gVK*

1k*;^?O7cCH@&sh}O"5N Java >[^7sKOFA7^;s#

iSeries 3^sI^?OWm0i`rFSP9H-KO"FSP5lkWm0i`KO5lkQia<?<

,"=NWm0i`KhCF=|5lk3<I&Z<8KJCF$J1lPJj^;s#

java.lang.Runtime.exec() NcKD$FO"XLN Java Wm0i`rFSP9Y"XCL Wm0i`rFS

P9Y"^?OXCL 3^sIrFSP9Yr2H7F/@5$#

�: java.lang.Runtime.exec() ������� Java ���������	

3NcGO"java.lang.Runtime.exec() rHQ7FLN Java™ Wm0i`rFSP9}!r(7^9#3N

/i9O"IBM Developer Kit for Java NltH7F[[5lk Hello Wm0i`rFSP7^9# Hello

/i9, System.out Kq-~_rT&H-K"3NWm0i`O"9Hj<`XNOsIkrh@7"=

3+iI_hjrT&3H,G-^9#

m: Wm0i`rFSP9KO"Qshell $s?<Wj?<rHQ7^9#

c 1: CallHelloPgm /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import java.io.*;

public class CallHelloPgm
{

public static void main(String args[])
{

Process theProcess = null;
BufferedReader inStream = null;

System.out.println("CallHelloPgm.main() invoked");

// call the Hello class
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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

XJpsKD$FO"Xjava.lang.Runtime.exec() rHQ9kYr2H7F/@5$#

�: java.lang.Runtime.exec() ����� CL ���������	

3NcGO"Java™ Wm0i`+i CL Wm0i`rBT9k}!r(7^9# Java Wm0i`+i CL

3^sIrFSP9}!NcKD$FO"XCL 3^sIrFSP9Yr2H7F/@5$#3NcGO"

Java /i9 CallCLPgm , CL Wm0i`rBT7^9# CL Wm0i`O Java Wm0i`=(

(DSPJVAPGM) 3^sIrHQ7F" Hello /i9&U!$kHX"7F$kWm0i`r=(7^9#

3NcGO"CL Wm0i`O3sQ$kQ_G"j" JAVSAMPLIB HFPlki$Vij<K8_7F

$k3H,0sHJCF$^9# CL Wm0i`+iNPOO"QSYSPRT 9W<k&U!$kK"j^

9#

m: JAVSAMPLIB O" JDK (Java +/-CH) i$;s9&Wm0i` (LP) (Vf 5722-JV1) N$s9

H<k&Wm;9NltH7FOn.5l^;s#3Ni$Vij<O@(*Kn.9k,W,"j^9#

c 1: CallCLPgm /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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

c 2: Java CL Wm0i`N=(

PGM
DSPJVAPGM CLSF(’/QIBM/ProdData/Java400/com/ibm/as400/system/Hello.class’) +

OUTPUT(*PRINT)
ENDPGM

XJpsKD$FO"Xjava.lang.Runtime.exec() rHQ9kYr2H7F/@5$#

�: java.lang.Runtime.exec() ����� CL ��������	

3NcGO"Java Wm0i`+i)f@l (CL) 3^sIrBT9k}!r(7^9#3NcGO"Java

/i9, CL 3^sIrBT7^9# CL 3^sIO"VJava Wm0i`N=( (DSPJVAPGM)W3^s

IrHQ7F" Hello /i9&U!$kHX"7F$kWm0i`r=(7^9# CL 3^sI+iNP

OO"QSYSPRT 9W<k&U!$kK"j^9#

JDK 1.1.8 ^?O JDK 1.2 rHQ7F$klg" Runtime.getRuntime().exec() !=KO5lk3

^sIO"=l>lzQdGO^lF$k,W,"j"5iK Qshell A0GJ1lPJj^;s#5i

K"Qshell +i CL 3^sIrBT9kKO"!N9Hjs0KO9,W,"j^9#

"system ¥"CL COMMAND¥""

33G"CL COMMAND OBT7h&H7F$k CL 3^sIG9#3^sI MYCLCOM rFSP9T

O!Nh&KJj^9#

Runtime.getRuntime()Exec("system ¥"MYCLCOM¥"");

m: JDK 1.3 ^?O JDK 1.4 rHQ7F$klgO"9iC7eHzQdNhZj8z (¥″) OJ$F

/@5$#?H(P"JDK P<8gs 1.3 JerHQ7F$klg"3^sI MYCLCOM NFSP7O

!Nh&KJj^9#

Runtime.getRuntime()Exec("system MYCLCOM");

\7/O" Java 2 Software Development Kit Standard Edition N Java 79F`&WmQF#< N

os400.runtime.exec 79F`&WmQF#<Nb@r2H7F/@5$#

c 1: CallCLCom /i9

J<NcGO"Qshell hZj8zrHQ7F$^9# JDK 1.1.8 ^?O JDK 1.2 rHQ7F$klg

O"3N Qshell hZj8z,,WG9# JDK P<8gs 1.3 JerHQ7F$klgO"hZj8zO

J$F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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)¥"");

}
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catch(IOException e)
{

System.err.println("Error on exec() method");
e.printStackTrace();

}
} // end main() method

} // end class

XJpsKD$FO"Xjava.lang.Runtime.exec() rHQ9kYr2H7F/@5$#

��
���

LNWm;9GBT5lF$kWm0i`HL.9k]KO"$/D+N*W7gs,"j^9#

*W7gsN 1 DO"Wm;9VL.K=1CHrHQ9k3HG9#l}NWm0i`O"5<P<&

Wm0i`NrdrL?7"=1CH\3eG"/i$"sH&Wm0i`+iN~O,J$+ listen 7

^9#/i$"sH&Wm0i`O"=1CHrHQ7F5<P<K\37^9#=1CH\3,N)5l

kH"IAiNWm0i`Gbpsrwu.9k3H,G-^9#

LN*W7gsO"Wm0i`VNL.K9Hj<`&U!$krHQ9k3HG9#3lrT&KO"

System.in"System.out"*hS System.err /i9rHQ7^9#

3 D\N*W7gsO"G<?TATs*hS iSeries aC;<8&*V8'/Hrs!9k IBM Toolbox

for Java™ rHQ9k3HG9#

^?">N@l+i Java rFSP93HbG-^9#\YKD$FO"Xc: C +i Java rFSP

9Y*hSXc: RPG +i Java rFSP9Yr2H7F/@5$#

��
�������&������	


=1CH&9Hj<`O"[JkWm;9bGBT7F$kWm0i`VGNL.rT$^9#Wm0i`

OLDK+O9k3Hb"^?O java.lang.Runtime.exec() a=CIra$sN Java™ Wm0i`b+iH

Q7F+O9k3HbG-^9#Wm0i`, Java J0N@lG-R5lF$klg"psr9QFq8

`3<I (ASCII) ^?OH% 2 J= 10 J3<I (EBCDIC) Q9,NBKTolkh&K7J1lPJ

j^;s#\YKD$FO"XJava 8zN(s3<IYr2H7F/@5$#

=1CHrHQ9kcKD$FO"Xc: Wm;9VL.N?aK=1CHrHQ9kYr2H7F/@5

$#

�: ��
�������&������	
: 3NcGO"=1CHrHQ7F Java™ Wm0i`H

C Wm0i`HNVGL.7^9#GiK"=1CHeG0h9k C Wm0i`r+O7F/@5$#

Java Wm0i`,=1CHK\35l?eO"=1CH\3rHQ7F C Wm0i`,=lK9Hjs0

rwj^9# C Wm0i`+iwilk9Hjs0O"3<I&Z<8 819 N ASCII 3<IN9Hjs

0G9#

Qshell $s?<Wj?<N3^sIT+"^?O>N Java WiCHU)<`K3^sI java TalkToC

xxxxx nnnn r~O9k3HKhj"+O Java Wm0i`r+O7^9#^?O iSeries 3^sITK

JAVA TALKTOC PARM(xxxxx nnnn) r~O9k3HKhj" Java Wm0i`r+O7^9# xxxxx O"C

Wm0i`,BT5lF$k79F`NIa$s&M<`^?O$s?<MCH&WmH3k (IP) "Il

9G9# nnnn O"C Wm0i`,HQ9k=1CHN]<HVfG9#3N]<HVfO"C Wm0i

`rFSP9H-KGiKO9Qia<?<H7FXj9k,W,"j^9#

c 1: TalkToC /i$"sH&/i9
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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

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
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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);

}
} // end cleanUp() method

} // end TalkToC class

SockServ.C O"]<HVfNQia<?<rO93HKhCF+O7^9#?H(P"CALL SockServ

’2001’ H7^9#

c 2: SockServ.C 5<P<&Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#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)
{
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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);
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);

}

\YKD$FO"XWm;9VL.N?aK=1CHrHQ9kYr2H7F/@5$#

��
�������
�!�����	


~PO9Hj<`O"L9NWm;9GBT5lF$kWm0i`NVGL.rT$^9#

java.lang.Runtime.exec() a=CIO"Wm0i`rBT7^9#FWm0i`O"RWm;9N~PO9H

j<`XNOsIkrh@7"=liN9Hj<`KP9kq-~_*hSI_hjrT&3H,G-^

9#RWm0i`, Java™ J0N@lGn.5lF$klgO"psr9QFq8`3<I (ASCII) 3<

I^?OH% 2 J= 10 J3<I (EBCDIC) NQ9,Tolkh&K7J1lPJj^;s#\YKD$

FO"XJava 8zN(s3<IYr2H7F/@5$#

~PO9Hj<`rHQ9kcKD$FO"Xc: Wm;9VL.K~PO9Hj<`rHQ9kYr2H

7F/@5$#

�: ��
�������
�!�����	
: 3NcGO"Java™ +i C Wm0i`rFSP7"

Wm;9VL.K~PO9Hj<`rHQ9k}!r(7^9# C Wm0i`O"=N8`PO9Hj<

`K9Hjs0rq-~_" Java Wm0i`O"3N9Hjs0rI_hj"=(7^9#3NcGO"

JAVSAMPLIB H$&i$Vij<,n.5lF$k3HH"=NfG CSAMP1 Wm0i`,n.5lF

$k3Hr0sH7F$^9#

m: JAVSAMPLIB O"JDK (Java +/-CH) i$;s9&Wm0i` (LP) (Vf 5722-JV1) N$s9H

<k&Wm;9NltH7FOn.5l^;s#@(*K=lrn.7J1lPJj^;s#
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c 1: CallPgm /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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
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

c 2: CSAMP1 C Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#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);

}

\YKD$FO"XWm;9VL.K~PO9Hj<`rHQ9kYr2H7F/@5$#
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�: C �� Java ����	

!K(9NO"system() XtrHQ7F Java Hello Wm0i`rFSP9 C Wm0i`NcG9#

c: C +i Java rFSP9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

#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’)");
}

�: RPG �� Java ����	

!K(9NO"QCMDEXC API rHQ7F Java™ Hello Wm0i`rFSP9 RPG Wm0i`NcG

9#

c 1: RPG +i Java rFSP9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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™ WiCHU)<`O" Java "WlCH*hS"Wj1<7gsr+/7FI}9k?aND-

G9#3lO"3 DNgWJ3s]<MsH (Java @l"Java QC1<8"*hS Java >[^7s) G=

.5l^9# Java @l*hSQC1<8O"C++ *hS=N/i9&i$Vij<H`w7F$^9#

Java QC1<8KO/i9,^^lF$F"IN`r Java BuGbxQG-^9#"Wj1<7gs&

Wm0i_s0&$s?<U'<9 (API) O" Java r5]<H9kIN79F`Gb18O:G9#

Java , C++ Nh&J>h?N@lH[Jk@O"3sQ$k7FBT9k}!G9#>h?NWm0i

_s0D-GO"Wm0i`N=<9&3<Irn.7F3sQ$k7"CjO<I&'"*hS*Zl<

F#s0&79F`N*V8'/H&3<IK7^9#3N*V8'/H&3<IrLN*V8'/H&3

<I&b8e<kKP$sI7F"BTWm0i`rn.7^9#3N3<IO"CjN3sTe<?<&

O<I&'"&;CHKG-JbNG9+i"Q9rC(k3HJ7KO"LN79F`GOT/7^;

s#

Java WiCHU)<`rzL*KHQ9kKO"J<r2H7F/@5$#
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Java "WlCH*hS"Wj1<7gs

Java "WlCHrn.7"$a<8rH_~`NH[HsI18}!G"HTML Z<8KH_~`

3H,G-^9# Java rxQG-kVi&6<rHQ7F""WlCHr^` HTML Z<8r=

(9kH""WlCHN3<I,79F`K>w5l"Vi&6<N Java >[^7sGBT5l^

9#^?"Web Vi&6<rHQ7J$ Java "Wj1<7gsrn.9k3HbD=G9#

Java >[^7s

Java >[^7sO"Web Vi&6<+" IBM® Operating System/400® (OS/400®) Nh&J*Zl<

F#s0&79F`KH_~`3H,G-^9#3N Java >[^7sO"Java $s?<Wj?<H

Java is?$`D-G=.5lF$^9#$s?<Wj?<O"CjNO<I&'"&WiCHU)

<`G"/i9&U!$kNraH Java ?aNBTrT$^9# Java >[^7sO"Java 3<I

rn.7FlY3sQ$k7?i"INWiCHU)<`GbBTG-kh&K9kbNG9#

Java JAR H/i9&U!$k

Java D-H>NWm0i_s0D-N[Jk@O"Java 3sQ$i<GO"O<I&'"G-N?a

;CHQK^7s&3<Ir8.7J$H$&3HG9#eojK"Java 3sQ$i<O"Java =<

9&3<Ir Java >[^7sN?aKQ97"=lir Java /i9&U!$kK]I7^9#

JAR U!$krHQ7F"/i9&U!$kr]I9k3H,G-^9#/i9&U!$kOCjN

O<I&'"&WiCHU)<`rP]K9k3HO"j^;s," Java >[^7s&"<-F/

Ac<rP]H7^9#

Java 9lCI
Java O"^kA9lCI&Wm0i_s0@lG9#=N?a"Java >[^7sbG"1~K#tN

9lCIrBT9k3H,G-^9# Java 9lCIO"Java Wm0i`,1~K#tN?9/rB

T9k?aNjJH7FHQ5l^9#

Java Development Kit
Java Development Kit (JDK) O"Java +/TN?aK" Sun Microsystems, Inc. KhCF[[5lk

=UH&'"G9#3lKO"Java $s?<Wj?<"Java /i9"*hS Java +/D<k,^^

lF$^9# JDK KD$FO"J<Npsr+D1F/@5$#

v Java QC1<8

v Java D<k

Java -� ����-�!��*��

"WlCHO"HTML Web 8qK^akh&_W5l? Java™ Wm0i`G9# HTML 8qKO"Java

"WlCHN>0H"=N URL ,Xj5l??0,^^l^9# URL O"=N"WlCHNP$H3<

I,8_9k$s?<MCHeNljr(7^9# Java "WlCHN?0,^^l? HTML 8q,=(

5lkH" Java rHQG-k Web Vi&6<O$s?<MCH+i Java P$H3<Ir@&sm<I

7" Web 8qbN3<Irh}9k?aK Java >[^7srHQ7^9#3liN Java "WlCHr

HCF"Web Z<8K0iU#C/9N"Ka<7gs=(d"PC0N3sFsDr^ak3H,G-

^9#

\7/O"Sun Microsystems N Java "WlCHNAe<Hj"k"Writing Applets r2H7F/@

5$#3NZ<8KO""WlCHN5Wd"WlCHN-R}!"*hS"WlCHKX"7?lL*J

dj,^^lF$^9#

"Wj1<7gsO"Vi&6<rHQ;:KBTG-k"9?sI"ms&Wm0i`G9# Java "W

j1<7gsO"3^sI~OT+i Java $s?<Wj?<r+O9k3HKhCF"^?3sQ$k5
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l?"Wj1<7gsNU!$krXj9k3HKhCFBTG-^9#Lo""Wj1<7gsO[V5

l?79F`eK"j^9#"Wj1<7gsO79F`eNj=<9K"/;97^9,"=N"/;9

O Java ;-ejF#<&bGkKhCF)B5l^9#

Java ���*�

Java™ >[^7sO" Web Vi&6<^?O$UN*Zl<F#s0&79F` (IBM Operating

System/400 (OS/400) JI) KICG-kBTD-G9# Java >[^7sO Java 3sQ$i<,8.9k

?arBT7^9#3lO"P$H3<I&$s?<Wj?<His?$`G=.5lF$^9#3Nis

?$`GO"bHbH+/5l?WiCHU)<`KX8J/"$UNWiCHU)<`G Java /i9&

U!$krBTG-^9#

/i9&m<@<*hS;-ejF#<&^M<8c<O" Java is?$`NltG"LNWiCHU)

<`+iN3<IrV%7^9#^?"m<I5lk/i9,"/;99k?SK"79F`&j=<9r

)BG-^9#

m: Java "Wj1<7gsO)B5l^;s#)B5lkNO"WlCH@1G9#"Wj1<7gsO

+3K79F`&j=<9K"/;97F"M$F#V&a=CIrHQG-^9#[HsIN IBM

Developer Kit for Java Wm0i`O"Wj1<7gsG9#

VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrHQ7F"P$H3<Ir!:9k?aK Java i

s?$`KhCF]5lF$kB4Wor"3<I,~?7F$k+N'G-^9#3lKO"?$W)B

N\T"G<?Q9N!:"Qia<?<&9?C/N*<P<Um<^?O"s@<Um<,/87F$

J$+NN'"*hS"/;9c?N!:,^^l^9#7+7"P$H3<IN!:O@(*KT&,W

O"j^;s#0bCF CRTJVAPGM 3^sIrHQ7J$lg"/i9NGiNHQ~K!:,Tol

^9#P$H3<I,!:5lkH"$s?<Wj?<OP$H3<IrG3<I7"\*N`nrBT9

kNK,WJ^7s&$s9Hi/7gsrBT7^9#

m: Java $s?<Wj?<O" OPTIMIZE(*INTERPRET) ^?O INTERPRET(*YES) rXj7?lgKN

_HQ5l^9#

P$H3<INm<I*hSBTN[+K"Java >[^7sKO"abj<rI}9k,<YC8&3l

/?<,^^lF$^9# ,<YC8&3l/7gsO"P$H3<INm<I*hSraH1~KBT

5l^9#

Java ��%	���

iSeries N3^sITKVJava Wm0i`NBT (RUNJVA)W3^sI^?O JAVA 3^sIr~O9k

H" Java is?$`D-,+O5l^9# Java D-O^kA9lCIr5]<H9kNG"PCA(~

(BCI) 8gVJIN9lCIr5]<H9k8gVG Java >[^7srBT9k,W,"j^9# Java

>[^7s,/05lkH"ICN9lCIr+OG-"=3G,<YC8&3l/?<rBTG-^9#

5?*J Java D-r!K(7^9#
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^?"Qshell $s?<Wj?<+i Qshell bG java 3^sIrHCF Java is?$`D-r+O9k

3HbG-^9#3ND-GO"Qshell $s?<Wj?<OPC08gVHX"U1il? BCI 8gVG

BT5l^9# Java is?$`D-O"Qshell $s?<Wj?<,BT5lF$k8gVG+O5l^

9#

Java is?$`D-rPC08gV+i+O9kH"Java 7'khL,=(5l^9#3NhLN~OT

rHCF"System.in 9Hj<`KG<?r~O9k3H,G-^9#^?"System.out 9Hj<`d

System.err 9Hj<`Kq-~^l?G<?b=(5l^9#

Java 	�%��!%�

Java $s?<Wj?<O"CjNO<I&'"&WiCHU)<`G Java /i9&U!$krra9

k"Java >[^7sNltG9# Java $s?<Wj?<OFP$H3<IrG3<I7"=NP$H3

<IKX9kl"N^7s&$s9Hi/7gsrBT7^9#

Java JAR ���
�'(	�

Java™ ARchive (JAR) U!$kO"#tNU!$kr 1 DKkg7?U!$k&U)<^CHG9#

JAR OlL*J"<+$V&D<kH7FHQG-"9YFN?$W ("WlCHb^`) N Java Wm0

i`r[[G-^9# Java "WlCHO"1 D:D77$\3r*<Ws9kNGOJ/"lYN

Hypertext Transfer Protocol (HTTP) >wG"Vi&6<K@&sm<I7^9#3N}0GN@&sm<I

GO"Web Z<8eG"WlCH,m<I7F!=r+O9k.Y,~e7^9#
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JAR O/m9&WiCHU)<`N#lN"<+$V&U)<^CHG9#^? JAR O"*<G#*&

U!$k*hS$a<8&U!$k"5iK/i9&U!$krh}9k#lNU)<^CHGb"j^

9# JAR O Java G-R5lk"*<Ws&9?s@<IG=,KH%D=JU)<^CHG9#

^?"JAR U)<^CHO5Lb5]<H7F$^9#3lO"U!$kN5$:r:i7"@&sm<

I~or;L7^9#5iK"WlCHn.TO"n.5r'Z9k?aK" JAR U!$kbN=l>l

N`\KG#8?kGp>G-^9#

JAR U!$kbN/i9r979klg"XJava jar D<kYr2H7F/@5$#

Java /i9&U!$kO" Java 3sQ$i<,=<9&U!$kr3sQ$k9kH-Kn.5lk"

9Hj<`&U!$kG9#/i9&U!$kKO"/i9NFU#<kI*hSa=CIr-R9kF<

Vk,^^lF$^9#^?3NU!$kKO"Fa=CINP$H3<I"E*G<?"*hS Java *

V8'/Hr=9NKHQ5lk-Rb^^lF$^9#

Java 
 ��
9lCIHO"Wm0i`bGBT5lk"1HNH)7?9Hj<`N3Hr@$^9# Java™ O^k

A9lCI&Wm0i_s0@lG"k?a" Java >[^7sbGO"lYN#tN9lCIrBT9k

3H,G-^9# Java 9lCIO"Java Wm0i`,1~K#tN?9/rBT9k?aNjJH7F

HQ5l^9#9lCIO"\A*KWm0i`bN)fNUm<G9#

9lCIO"BTWm0i`r5]<H7""Wj1<7gsNQU)<^s9H91<iSjF#<r~

e5;kNKHQ5lk"=e*JWm0i_s0=.WGG9#[HsINWm0i_s0@lGO""

I$s&Wm0i_s0&i$Vij<rHQ9k3HKhCF9lCIr5]<H7^9# Java Nlg

O"H_~_"Wj1<7gs&Wm0i`&$s?<U'<9 (API) H7F"9lCIr5]<H7F

$^9#

m: 9lCIrHQ9kH"hj?/N?9/,BT7FBT5lk?a"PC-N~e"D^j-<\<

IGNT!~VN;L,5]<H5l^9#?@7"Wm0i`NPC-O",:7b9lCI,"kH$

&@1G~e9kHOBj^;s#

9lCIO"BT~VN9$PCGT!7J,i"Wm0i`,J*=N>NnHbh}G-kh&K9k

?aNa+K:`G9#9lCIrHQ9kH"183<I&9Hj<`NfG#tNUm<r5]<H9

k3H,G-^9#3lO"ZLWm;9HFPlk3Hb"j^9# Java @lKO"9lCIN>\5

]<HbH_~^lF$^9#7+7"_We"dj~_d#tNTA,"ks1|GsVmC-s0N~

POO"5]<H5lF$^;s#

9lCIrHQ9kH"^7sK#tNWm;C5<,"kD-K,7?"BsWm0i`rn.G-^

9#3lO",ZK=.5llP"#tNHis6/7gsdf<6<Nh}N?aNbGkHbJj^

9#

Java Wm0i`N9lCIO"5^6^Ju7GHQG-^9#Wm0i`NfKO"#tN"/F#S

F#<KHok3H,G-J1lPJi:"J*+Df<6<+iN5iKLN~OKb~zG-J1lP

JiJ$bN,"j^9#?H(P"Web Vi&6<KO";<rF87J,if<6<N~OK~z9

k=O,aailkG7g&#

9lCIGO"s1|a=CIrHQ9k3HbG-^9# 2 D\Na=CIrFSP7?H-K"1 D

\Na=CI,0;9k^G 2 D\Na=CI,+HN"/F#SF#<r31kNrTD,WO"j^

;s#
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?@7"9lCIrHQ7J$[&,I$lgb?/5s"j^9#,X*J7<1s9N@},HQ5l

kWm0i`GO" 1 DN9lCIG7<1s94Nr0;5;k3H,G-^9#3Nh&J1<9G

O"#tN9lCIrHQ7FbWm0i`,#(KJk@1G"?NWb"j^;s#9lCINn.H

+OKO"+JjNnH,<$^9#`nKX89k9F<HasH, 2 D+ 3 D7+J$NG"lP"

=lO 1 DN9lCIG7C?},.$G7g&#3lO"=N`n,50*Ks1|G"klgGb=

&$(^9##tN9lCI,*V8'/Hr&Q9kH"*V8'/HKO"9lCI&"/;9r40

7"0g-r]i9k?aN1|=,,WKJj^9#1|=rT&HJlP"Wm0i`O=l@1#(

KJj"QU)<^s9rG,=9k?aN40rq7/7?j"Wm0i_s0N=<9K(i<rz-

/37F7^&D=-,"j^9#

9lCIKD$FN\YO"X^kA9lCI&"Wj1<7gsNn.Yr2H7F/@5$#

Sun Microsystems, Inc. Java Development Kit
The Java™ Development Kit (JDK) O"Java +/TN?aK" Sun Microsystems, Inc. KhCF[[5lk

=UH&'"G9#3N=UH&'"KO"Java $s?<Wj?<"Java /i9"*hS Java +/D<

k (3sQ$i<"GPC,<"U";sVi<"appletviewer"9?V&U!$k&8'Ml<?<"*h

S8q8'Ml<?<) ,^^lF$^9#

JDK GO"lY+/5l?"Wj1<7gsrn.7"$UN Java >[^7seN$UNljGBT9

k3H,G-^9#"k 1 DN79F`G JDK rHQ7F+/5l? Java "Wj1<7gsr"3<

INQ9dF3sQ$krT&3HJ/">N79F`GbHQ9k3H,D=G9# Java /i9&U!

$kO"8`N Java >[^7sG"lP"=N^7sKGb\"G-^9#

=_N JDK KX9k\YJpsr@kKO"4HQN iSeries 5<P<K$s9H<k5lF$k IBM

Developer Kit for Java NP<8gsrN'7F/@5$#

4HQN iSeries 5<P<GHQ5lF$kGU)kHN IBM Developer Kit for Java Java >[^7sN

P<8gsO"J<N$:l+N3^sIr~O9k3HGN'G-^9#

v java -version (Qshell 3^sI&WmsWHNlg)

v RUNJVA CLASS(*VERSION) (CL 3^sITNlg)

!K"The Source for Java Technology java.sun.com NZ<8G18P<8gsN Sun Microsystems,

Inc. JDK r57"qN*JqAr+D1F/@5$# IBM Developer Kit for Java O"Sun Microsystems,

Inc. N Java Technology H_9-N"k=JG"k?a"=N JDK qAK:L7F*/3HO,WG7g

&#

\YO"J<NHTC/r2H7F/@5$#

v X#tN Java Development Kit (JDK) N5]<HYGO"M9J Java >[^7sNHQKX9kps

r7CF$^9#

v XM$F#V&a=CI*hS Java M$F#V&$s?<U'<9YGO"M$F#V&a=CIHO

?+"=7FM$F#V&a=CIG?,G-k+rjA7F$^9#^?"3NHTC/GO"Java

M$F#V&$s?<U'<9KD$FJ1Kb@7F$^9#

Java �����

Java QC1<8O"Java KX"9k/i9H$s?<U'<9r0k<W=9k 1 DN}!G9# Java

QC1<8O">N@lGxQD=J/i9&i$Vij<H1MNbNG9#
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Java API r1-9k Java QC1<8O" Sun Microsystems, Inc. Java Development Kit (JDK) NltH

7F~jG-^9#

QC1<8 bF

java.applet "WlCH&/i9

java.awt 0iU#C/9"&#sI&"*hS0iU#+k&f<

6<&$s?<U'<9 (GUI) N/i9

java.awt.datatransfer G<?>w/i9

java.awt.event $YsHh}/i9*hS$s?<U'<9

java.awt.image $a<8h}/i9

java.awt.peer WiCHU)<`KhCFH)7F$k GUI $s?<U

'<9

java.beans JavaBeans 3s]<MsH&bGk API

java.io ~PO/i9

java.lang 3"@l/i9

java.lang.reflect jUl/7gs API /i9

java.math $U:Yi;

java.net MCHo<-s0&/i9

java.rmi jb<H&a=CIFSP7 (RMI) /i9

java.rmi.dgc RMI X"/i9

java.rmi.registry RMI X"/i9

java.rmi.server RMI X"/i9

java.security ;-ejF#<&/i9

java.security.acl ;-ejF#<X"/i9

java.security.interfaces ;-ejF#<X"/i9

java.sql G<?Y<9Q JDBC SQL API N/i9

java.text q]=P~/i9

java.util G<?&?$W

java.util.zip 5L/r`/i9

Java APIs by Sun Microsystems, Inc. Khk API N\YO"XSun Microsystems, Inc. API User’s GuideY

r2H7F/@5$#

Java =��

Sun Microsystems, Inc. Java Development Kit Gs!5lF$kD<kN04Jj9HO" Sun

Microsystems, Inc. KhkD<k&jU!ls9r2H7F/@5$# IBM Developer Kit for Java ,5]

<H7F$kD9ND<kN=l>lKD$FO"XIBM Developer Kit for Java ,5]<H9k Java D

<kYr2H7F/@5$#

	������

J<K"IBM Developer Kit for Java™ NbYJHTC/r(7^9#
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/i9"QC1<8"*hSG#l/Hj<

Java N/i9O=l>l""kQC1<8K07F$^9#QC1<8>O"/i9NLV9kG#

l/Hj<=$HX","j^9#

}gU!$k&79F`bNU!$k

}gU!$k&79F`KO"Java X"N/i9"=<9"ZIP"*hS JAR U!$k,",XU!

$k=$GJ<5l^9#

U!$k"B

Java Wm0i`rBT^?OGPC09kKO"/i9"ZIP"*hS JAR U!$kKP9kI_h

j"B,,WG9#$/D+N CL 3^sI,,WH9kU!$k"BKD$F"3Npsr2H7

F/@5$#

PCA&8gV

V8gVj~ (SBMJOB)W3^sIrH&H"Java Wm0i`rPCA&8gVbGBT9k3H,

G-^9# SBMJOB 3^sIKD$F"*hSPCA&8gV,#tN8gVrBTG-k3Hr

N'9k}!KD$F"3Npsr2H7F/@5$#

Java ��
����������� ��!�

Java™ /i9O=l>l""kQC1<8K07F$^9#IN/i9,INQC1<8K^^lk+

O" Java =<9&U!$kNGiN9F<HasHK-R5l^9#=<9&U!$kKQC1<8&9

F<HasH,J$lg"=N/i9O>0NJ$GU)kHNQC1<8K^^lkH+J5l^9#

QC1<8>O"/i9NLV9kG#l/Hj<=$HX","j^9#}gU!$k&79F`GO"

?/N PC 79F`d UNIX 79F`H1MK",XU!$k=$G Java /i9rJ<G-^9# Java

/i9rJ<9kG#l/Hj<NjPG#l/Hj<&Q9O"=N/i9,09kQC1<8N>0H

lW7F$J1lPJj^;s#?H(P"!N Java /i9GM(F_^9#

package classes.geometry;
import java.awt.Dimension;

public class Shape {

Dimension metrics;

// The implementation for the Shape class would be coded here ...

}

e-N3<INQC1<8&9F<HasHO" Shape /i9, classes.geometry QC1<8K07F$

k3Hr(7F$^9#7?,CF"Java is?$`, Shape /i9r!P9k?aKO" Shape /i

9,jPG#l/Hj<=$N classes/geometry KJ<5lF$J1lPJj^;s#

m: QC1<8>O"/i9,J<5lF$kG#l/Hj<NjPG#l/Hj<>KP~7F$^9#

Java >[^7sN/i9&m<@<O"/i9Q9GXj5l?FG#l/Hj<KjPQ9>rIC7

F/i9r57^9#^?"/i9Q9GXj5l? ZIP U!$k^?O JAR U!$kr!w7F/i

9r!P9k3HbG-^9#

?H(P"Shape /i9,Vk<HW(/) U!$k&79F`N /Product/classes/geometry G#l/Hj<K

J<5lF$klgO"/i9Q9K /Product rXj9k,W,"j^9#
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m: Shape /i9N#tNP<8gsrG#l/Hj<=$KJ<9k3H,G-^9# Shape /i9N

″beta″ P<8gsrHQ9kKO" CLASSPATH G"Shape /i9,J<5lF$k>NG#l/Hj<

d ZIP U!$kN0K /Beta/myclasses rXj7^9#

Java 3sQ$i<O"Java =<9&3<Ir3sQ$k9kH-K" Java /i9Q9"QC1<8>"

*hSG#l/Hj<=$rHCFQC1<8H/i9r57^9#

��'(	��*
)���'(	�

}gU!$k&79F`KO"Java X"N/i9&U!$k"=<9&U!$k"ZIP U!$k"*hS

JAR U!$k,",XU!$k=$GJ<5l^9#^?"=<9&U!$kr}gU!$k&79F`

KJ<9k3HbG-^9#U!$kO"!N}gU!$k&79F`KJ<G-^9#

v Vk<HW(/) U!$k&79F`

v *<Ws&79F`&U!$k&79F` (QOpenSys)

v f<6<jAU!$k&79F`

v i$Vij<&U!$k&79F` (QSYS.LIB)

v OS/2 Warp Server for iSeries U!$k&79F` (QLANSrv)

v *WF#+k&U!$k&79F` (QOPT)

m: =N>N}gU!$k&79F`O9lCI&;<UGOJ$?a"5]<H5lF$^;s#

��'(	��*
)��� Java '(	���

Java Wm0i`rBT*hSGPC09kKO"/i9&U!$k"JAR U!$k"*hS ZIP U!$

kKI_hj"B (*R) ,,WG9#^?"9YFNG#l/Hj<KI_hj*hSBT"B (*RX) ,

,WG9#
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VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrHCFWm0i`rG,=9kKO"/i9&U!

$k"JAR U!$k"^?O ZIP U!$kKI_hj"B (*R) ,,WG"j"G#l/Hj<KBT"

B (*X) ,,WG9#/i9&U!$k>KQ?<srHQ7F$klgO"G#l/Hj<KI_hj*

hSBT"B (*RX) ,,WG9#

VJava Wm0i`No| (DLTJVAPGM)W3^sIrHCF Java Wm0i`ro|9kKO"/i9&

U!$kKP7FI_hj*hSq-~_"B (*RW) ,,WG9#/i9&U!$k>KQ?<srHQ

7F$klgO"G#l/Hj<KI_hj*hSBT"B (*RX) ,,WG9#

VJava Wm0i`N=( (DSPJVAPGM)W3^sIrHQ7F Java Wm0i`r=(9kKO"/i

9&U!$kXNI_hj"B (*R) ,,WG"j"G#l/Hj<KOBT"B (*X) ,,WG9#

m: BT"B (*X) ,J$U!$kHG#l/Hj<O"oK QSECOFR "B,"kf<6<KP9kB

T"B (*X) ,"kh&K=(5l^9#f<6<N>},18U!$kK18"/;9r7F$Fb"C

jNu7G"[Jkf<6<,[JkkLr@k3H,"k+b7l^;s#3N3HO"Qshell $s?

<Wj?<^?O java.Runtime.exec() rHQ7F7'k&9/jWHrBT9kH-KNCF*/,W,

"j^9#

?H(P"lMNf<6<,7'k&9/jWHrFSP9?aK java.Runtime.exec() rHQ9k Java r

n.7F"=lr"QSECOFR "BN"kf<6< ID rHQ7FF9H7^9#7'k&9/jWHN

U!$k&b<IKI_hj*hSq-~_"B, (*RW) "klg"}gU!$k&79F`O=lr"

QSECOFR "BN"kf<6< ID ,BT9k3HrvD7^9#7+7"s QSECOFR "Bf<6<O

18 Java Wm0i`rBT7h&H9k3H,G-^9,"}gU!$k&79F`O"*X ,gn7F

$k?a"java.Runtime.exec() 3<IK7'k&9/jWHOBTG-J$3HrNi;k3H,G-kG

7g&#3Nlg"java.Runtime.exec() O~PONc0r9m<7^9#

Java Wm0i`KhCF}gU!$k&79F`bKn.5l?7,U!$kKP7F"BrdjvF

k3HbG-^9#U!$kO os400.file.create.auth 79F`&WmQF#<"G#l/Hj<O

os400.dir.create.auth rHQ7F"I_hj"q-~_"*hSBT"BNH_go;r_j9k3H,G-

^9#

\7/O"XWm0i`*hS CL 3^sI APIY^?OX}gU!$k&79F`Yr2H7F/@5

$#

��1����� Java ���	


8gVj~ (SBMJOB) 3^sIrHQ9kH" Java™ Wm0i`OPCA&8gVGBT5l^9#3

Nb<IGO"Java Qshell 3^sI~OhLr" System.in"System.out"System.err 9Hj<`rh}9

k?aKHQ9k3HOG-^;s#

3liN9Hj<`O">NU!$kK>w9k3H,G-^9#GU)kHNh}GO" System.out *

hS System.err 9Hj<`O9W<k&U!$kKw.5l^9# System.in +iNI_hjWaG~P

Oc0rP9PCA&8gVO"9W<k&U!$krj-7^9# Java Wm0i`bG

System.in"System.out"*hS System.err N>wrT&3H,G-^9#^?"os400.stdin"os400.stdout"

*hS os400.stderr 79F`&WmQF#<rHQ7F" System.in"System.out"*hS System.err r>

w9k3HbG-^9#

m: SBMJOB 3^sIrBT9kH"f<6<&WmU!$kGXj5l? HOME G#l/Hj<,=

TnHG#l/Hj< (CWD) K_j5l^9#

c: PCA&8gVG Java rBT9k
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SBMJOB CMD(JAVA Hello OPTION(*VERBOSE)) CPYENVVAR(*YES)

e-NcG JAVA 3^sIrBT9kH"2 V\N8gV,n.5l^9#G9+i"PCA&8gV,

BT5lk5V79F`O"#tN8gVrBTG-J1lPJj^;s#

PCA&8gV,#tN8gVrBTG-k3Hr"J<N9FCWK>&3HKhCF!ZG-^9#

1. CL 3^sITG DSPSBSD(MYSBSD) H~O9k#33G"MYSBSD O"PCA&8gVN5V79F`

-Rr=7^9#

2. *W7gs 6 N8gVTATs`\r*V#

3. 8gVTATsN Max Active U#<kIr2H9k#

Max Active U#<kI, 1 J<G *NOMAX GJ$lgKO" CL 3^sITGJ<Nh&K

~O7^9#

CHGJOBQE SBSD(MYSBSD) JOBQ(MYJOBQ) MAXACT(*NOMAX)

33G"

v MYSBSD O5V79F`-Rr=7^9#

v MYJOBQ O8gVTATsG9#

��'�;��,�3��	�%�'5�
������>
��� Java
-�!��*�����	


0iU#+k&f<6<&$s?<U'<9 (GUI) r}?J$[9H (iSeries 5<P<JIKeG Java™

"Wj1<7gsrBT7?$lgO" Remote Abstract Windows Toolkit (AWT)"Class Broker for Java

(CBJ)"^?O Native Abstract Windowing Toolkit (NAWT) rHQG-^9#

Remote AWT rHQ9kH-O"5<P<&"Wj1<7gsN$s9H<k*hSI}$s?<U'<

9H&KHQ7^9#3liN$s?<U'<9GOLo"#(J0iU#C/9dbYKPC*JbFO

G.BK^(ilF$^9# Remote AWT O"iSeries 5<P<Ho</9F<7gsNVKAWT h}r

[[7^9#=N?a"0iU#C/f4GPC-Nb$`nN~z.YO"m<+k\3N0iU#C/

<vruw7?WiCHU)<`eK"k AWT [Ib.GO"j^;s# Remote AWT rHQ9kK

O"XRemote AWT N_jYr2H7F/@5$#

CBJ rHQ7Fb-=N GUI 5<S9r@k3H,G-^9##(J0iU#C/9N`ndbe`JP

C0`nKO Remote AWT O+ailJ$NG"=NeojK3Nh&JD-QK_W5lF$k CBJ

rHQG-^9# CBJ rHQ9kKO"XCBJ N_jYr2H7F/@5$#

NAWT rHQ9kH"iSeries 5<P<eG X Window 79F`rHQ7"04J Java 0iU#+k

h}rHQG-^9# X Window 79F`O"/i$"sH/5<P<&Y<9G0iU#C/9=(r

s!9k"0iU#C/9&79F`G9# X Window 0iU#C/9&5<P<O\"-,b/"t?

/N@ld*Zl<F#s0&79F`KhCF5]<H5lF$^9# NAWT O"Java Development

Kit (JDK) AWT 0iU#C/9!=rHQ9k?aN Java "Wj1<7gs*hS5<VlCHrs!

7F$^9#

IBM Developer Kit for Java Remote Abstract Window Toolkit
Remote Abstract Window Toolkit O"Abstract Window Toolkit (AWT) N$sWjasF<7gsG9#3

lO"0iU#+k&f<6<&$s?<U'$9 (GUI) NJ$[9HeG" Java™ "Wj1<7gsr
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Q9;:KBT9k3HrD=K7^9# iSeries 5<P<O"m<+k\37?0iU#C/<vr5]

<H7F$^;s#=N?a"0iU#+kJ Java "Wj1<7gsr iSeries 5<P<GBT9kK

O"Remote AWT ,,WG9#

Remote AWT O"5<P<&"Wj1<7gsN$s9H<k*hSI}$s?<U'<9H&KHQ7

^9#3liN$s?<U'<9GOLo"#(J0iU#C/9dbYKPC*JbFOG.BK^(i

lF$^9# Remote AWT O"iSeries 5<P<Ho</9F<7gsNVK AWT h}r[[7^9#

0iU#C/f4N`n*hSbYKPC*J`nN~zO"m<+k\35l?0iU#C/<vN"k

WiCHU)<`eGN AWT Bu[I./"j^;s#

IBM Developer Kit for Java N Remote AWT O"#(J0iU#C/9dbYKPC*J`nKOd)5

lF$J$?a"3Nh&JD-K,9kh&K_W5l? Class Broker for Java rHQ7F/@5$#

Remote AWT N_j}!KD$FO"XsV=(uVeG Remote Abstract Window Toolkit for Java r_

j9kYr2H7F/@5$#

�������� Remote Abstract Window Toolkit for Java ���	


Remote Abstract Window Toolkit (AWT) rHQ9kH"Wm0i`&=<9rQ9;:K Java™ AWT 0

iU#C/9&Wm0i`rBT7"=N0iU#C/9rsV=(uVK=(G-^9# Remote AWT

rHQ9kKO"Aw)fWmH3k/$s?<MCH&WmH3k (TCP/IP) ,_j5lF*j"+D Sun

Microsystems, Inc. N Java Development Kit (JDK) 1.1.8 ^?O Java 2 SDK (J2SDK), Standard Edition ,

iSeries 5<P<HsV=(uVK$s9H<k5lF$k,W,"j^9#

J<Nror~?7F$lP" IBM MCHo</&9F<7gsrO8aH9k0iU#C/9P~NO

<I&'"G"lP" Remote AWT K,7?sV=(uVH7FHQG-^9#

v Windows® 95"Windows NT 4.0"IBM Operating System/2® (OS/2®)" Sun Solaris"^?O AIX® rB

T9k0iU#C/9P~NO<I&'"

v TCP/IP rHQ7F iSeries 5<P<K"/;99kh&_j5l?O<I&'"

v Java Development Kit 1.1.8 ^?O J2SDK

Remote AWT r_j9kKO"J<NnHrTCF/@5$#

1. U!$krsV=(uVK3T<9k+"Q9rsV=(uVNMCHo</&Ii$VKP~E1k

3HKhCF" Remote AWT /i9&U!$krsV=(uVK"/;9D=K9k#

2. RAWTGui.zip ^?O RAWTGui.jar rsV=(uVN CLASSPATH KIC9k# JDK 1.1.8 GO"

CLASSPATH D-Qtr_j9k+" java 3^sIN -classpath Qia<?<rHQ9k3HKh

CF" RAWTGui.zip U!$krsV=(uVN CLASSPATH KIC7^9# J2SDK GO"java 3^

sIN -jar Qia<?<rHQ9kH-" RAWTGui.jar U!$kO+0*K CLASSPATH KIC5

l^9#

3. sV=(uVeG Remote AWT r/09k#

Remote AWT NHQKX9k\YHRsHKD$FO"J<NHTC/r2H7F/@5$#

v XRemote Abstract Window Toolkit rHCF Java Wm0i`rBT9kYGO"#tN JDK *hS

Netscape rHQ9k iSeries 5<P<G Java Wm0i`rBT9k}!Njgr(7^9#

v XRemote Abstract Window Toolkit (AWT) rHCFu~9kYGO"8` Java AWT u~H18u~}

!KD$Fb@7^9#5iK"iSeries 5<P<Ku~9k}!KD$Fbb@7^9#

v XRemote Abstract Window Toolkit NWmQF#<YO" os400.class.path.rawt WmQF#<rHQ7F

Remote AWT "Wj1<7gsrBT9k}!r(7^9#
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v XRemote Abstract Window Toolkit SecurityManager N)BYGO" SecurityManager N)f<G Remote

AWT rHQ7F Java "Wj1<7gsrBT7F$kH-K,Q5lk)BKD$FNpsrs!7

^9#

TCP/IP N_jKD$FN\YO" TCP/IP =.*hSrbq qAr2H7F/@5$#

Remote AWT r_j9k}!NcKD$FO"Xc: Windows sV=(uVeG Remote Abstract Window

Toolkit for Java r_j9kYr2H7F/@5$#

AWT KD$FN\YO"XAbstract Window Toolkit by Sun Microsystems, Inc.Yr2H7F/@5$#

�������� Remote Abstract Window Toolkit for Java ���
�'(	��

-�
���	


Remote Abstract Window Toolkit (AWT) /i9&U!$krsV=(uVK"/;9G-kh&K9kK

O" Java™ Development Kit (JDK) 1.1.x ^?O Java 2 SDK (J2SDK), Standard Edition P<8gs 1.2 N

$:l+N9FCWK>CF/@5$#?@7" Remote AWT ,57/!=9kKO"0iU#C/9P

~NsV=(uVeGHQ9k RAWTGui.jar U!$kNP<8gsr"[9HeGHQ9k JDK ^?O

J2SDK NP<8gsHlW5;k,W,"k"H$&@KmU7F/@5$#

JDK 1.1.8 rHQ7F$klgKO"J<N$:l+rT$^9#

v Remote AWT /i9&U!$krsV=(uVK3T<9k#

Remote AWT U!$kO"IBM Developer Kit for Java KhCF"J<N 2 DN ZIP U!$kK$s

9H<k5l^9#

– /QIBM/ProdData/Java400/jdk118/RAWTApplHost.zip

– /QIBM/ProdData/Java400/jdk118/RAWTGui.zip

RAWTApplHost.zip U!$kKO"iSeries 5<P<N Remote AWT /i9,~CF$^9#

RAWTGui.zip U!$kKO"sV=(uVN Remote AWT /i9,~CF$^9#

RAWTGui.zip r /QIBM/ProdData/Java400/jdk118 +isV=(uVK3T<7F/@5$#

v Q9 (/QIBM/ProdData/Java400/jdk118/RAWTGui.zip) r"sV=(uVNMCHo</&Ii$VKdj

vFk#

J2SDK"P<8gs 1.2 J_rHQ7F$klg"J<N$:l+rT$^9#

v Remote AWT /i9&U!$krsV=(uVK3T<9k#

Remote AWT U!$kO" IBM Developer Kit for Java KhCF"J<N 2 DN JAR U!$kK$

s9H<k5l^9#

– /QIBM/ProdData/Java400/jdk12/RAWTAHost.jar

– /QIBM/ProdData/Java400/jdk12/RAWTGui.jar

1.2 J0NP<8gsN J2SDK rHQ7F$klg"3N;/7gsfNQ9c9YFG"P<8gs

VfrV-9(F/@5$#

RAWTAHost.jar U!$kKO"iSeries 5<P<N Remote AWT /i9,~CF$^9# RAWTGui.jar

U!$kKO"sV=(uVN Remote AWT /i9,~CF$^9#

/QIBM/ProdData/Java400/jdk12 N RAWTGui.jar rsV=(uVNMCHo</&Ii$VK3T<7^

9#
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v Q9 (/QIBM/ProdData/Java400/jdk12/RAWTGui.jar) r"sV=(uVNMCHo</&Ii$VKdjv

Fk#

RAWTGui.zip �� RAWTGui.jar �������� CLASSPATH ���	


CLASSPATH r_j9kH"sV=(uVN Java™ >[^7sKhCF Remote Abstract Window Toolkit

(AWT) /i9r!wG-^9#3N9FCWO"JDK 1.1.x KN_,WG"j"Java 2 SDK (J2SDK) K

O,W"j^;s# RAWTGui.zip U!$krsV=(uVN CLASSPATH KIC9kKO"J<N$:

l+N9FCWrTCF/@5$#

v CLASSPATH D-Qtr_j9k#\YKD$FO"sV=(uVN Java Development Kit (JDK) ps

r2H7F/@5$#

RAWTGui.zip ,V+lkQ9r CLASSPATH D-QtKIC7^9#

v java 3^sIN -classpath Qia<?<rHQ9k#

java 3^sIrHCF Remote AWT r+O9kH-KO" -classpath Qia<?<rHCF

CLASSPATH rXjG-^9# CLASSPATH KO"RAWTGui.zip ,[V5lF$kQ9,^^l^

9#

?H(P"Windows® GO"CLASSPATH Qia<?<O!Nh&KJj^9#

-classpath c:¥jdk1.1.7¥lib¥classes.zip;c:¥rawt¥RAWTGui.zip

J2SDK P<8gs 1.2 JeN JAR 5]<HO CLASSPATH r_j9kNG"@(*K CLASSPATH

Qia<?<r_j9k,WO"j^;s#sV=(uVG/i9Q9r_j7F Remote AWT r+O

9kKO"!N3^sIr~O7^9#

java -jar <PATH>RAWTGui.jar

<PATH> O" RAWTGui.jar U!$k,[V5lF$k"04K$~5lF$kIi$VHG#l/H

j<G9#?H(P"java -jar c:¥rawt2¥RAWTGui.jar G9#

�������� Remote Abstract Window Toolkit for Java ���	


sV=(uVeG5<P<&G<bsr/09k,WN"kNOlY@1G"=NeO*;9k^Gh0u

V,]}5l^9# iSeries 5<P<eG*;9k Java™ Wm0i`KhCF"5<P<&G<bs,*

;9k3HO"j^;s#

m: 5<P<&G<bsrO07Fb"VWelcomeW@$"m0Oh0uVN^^G9#VWelcomeW@$

"m0hLr/m<:9kH"5<P<&G<bsO*;7^9#5<P<&G<bs,h0uVG"kV

OVWelcomeW@$"m0hLrG.=7F*-"3NhLrHQ7F5<P<&G<bsr*;G-^

9#

JDK 1.1.x GN Remote Abstract Window Toolkit (AWT) 5<P<&G<bsr/09kKO"3^sIT

K!Nh&K~O7F/@5$#

java -classpath <PATH>RAWTGui.zip;C:¥jdk1.1.8¥lib¥classes.zip
com.ibm.rawt.server.RAWTPCServer

<PATH> O" RAWTGui.jar U!$k,[V5lF$k"04K$~5lF$kIi$VHG#l/Hj<

G9#?H(P"java -jar c:¥rawt2¥RAWTGui.jar G9#

J2SDK P<8gs 1.3 GN Remote AWT 5<P<&G<bsr/09kKO"3^sITK!Nh&K

~O7F/@5$#

java -jar <PATH>RAWTGui.jar
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<PATH> O" RAWTGui.jar U!$k,[V5lF$k"04K$~5lF$kIi$VHG#l/Hj<

G9#?H(P"java -jar c:¥rawt2¥RAWTGui.jar G9#

Remote AWT rHQ7F Java "Wj1<7gs,\35lF$klgO" 2000 hjg-$u-]<H

N&AG.NbN,5<P<&G<bsKhCF*r5l^9#3N Java "Wj1<7gs,*;9k^

G"3N]<H,HQ5l^9#ICN Java "Wj1<7gsO"=lJ_N 2000 hjg-$u-]<

HK\35l^9#HQD=J]<HNOOOGg 9999 ^GG9#

TCP/IP N_jKD$FN\YO"TCP/IP =.*hSrbq r2H7F/@5$#

Remote Abstract Window Toolkit ����� Java ��������	


Remote Abstract Window Toolkit (AWT) rHCF Java™ rBT9kKO"!Nh&K7^9#

1. sV=(uVeG Remote AWT r/09k#

2. iSeries 5<P<eG Java Wm0i`r/09k#

a. 3^sITK VJava Wm0i`NBT (RUNJVA)W3^sIr~O9k#

m: Java Wm0i`XN Java /i9Q9rjA7J1lPJj^;s#

b. F4 (WmsWH) r!9#

c. class Qia<?<NTG Java Wm0i`N/i9>r~O9k#

d. F10 (ICNQia<?<) r!9#

e. V!Z<8W-<r!9#

f. !NVWmQF#<>WQia<?<NTG RmtAwtServer H~O9k#

g. !NVWmQF#<MWQia<?<NTK"sV=(uVNAw)fWmH3k/$s?<MC

H&WmH3k (TCP/IP) "Il9 (?H(P"1.1.11.11) r~O9k#

h. VWmQF#<>WQia<?<NTG os400.class.path.rawt H~O9k#

i. VWmQF#<MWQia<?<NTG 1 H~O9k#

j. 5iKWmQF#<r=(9kKO"+ H~O9k#

k. VWmQF#<>WQia<?<NTG java.version H~O9k#

l. VWmQF#<MWQia<?<NTG 1.3 H~O9k#3NP<8gsO"sV=(uVGBT

5lk RAWTGui.jar G<bs&3<INP<8gsH18GJ1lPJj^;s#

3^sITO"!K(9Q?<sG 1 TG9YF,Xj5lJ1lPJj^;s#

java class (classname) prop((’RmtAwtServer’ ’1.1.11.11’)
(’os400.class.path.rawt’ ’1’)(’java.version’ ’1.3’))

m. Enter r!9#

Netscape G Remote AWT rHQ7F Java Wm0i`rBT9k3HbG-^9#

Netscape � Remote Abstract Window Toolkit ����� Java ��������	
: Netscape

G Java™ "Wj1<7gsrBT9klg"!N 2 DN}!N 1 DGBTG-^9#

1 DN}!O" com.ibm.rawt.server.StartRAWT.class /i9,^^lF$k HTML U!$kr*<Ws9

k3HKhCF" Netscape Java >[^7sbN Remote Abstract Window Toolkit (AWT) 5<P<r+O

9k3HG9#?H(P"J<K"k RAWT.html U!$kr2H7F/@5$#5<P<,+O5l?

lg"iSeries 5<P<eG Java "Wj1<7gsr+OG-^9#

^?O" com.ibm.rawt.server.StartRAWT400.class *hS IBM Toolbox for Java /i9,~CF$k

HTML U!$kr*<Ws9k3HKhCF" Netscape Java >[^7sbG Remote AWT 5<P<r
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+OG-^9#?H(P"J<K"k RAWT400.html U!$kr2H7F/@5$#5<P<,+O5l

?lg" Java "Wj1<7gs,os7F$k iSeries 5<P<&79F`K5$s*s7F+i""W

j1<7gsr+O9k3H,G-^9#

Netscape Java >[^7sbN Remote AWT 5<P<bGBT9klg

Netscape Java >[^7sbN Remote AWT 5<P<rBT9kKO"J<N9FCWK>$^9#

1. 3N .html U!$kNcr"RAWTGui.zip K"kCjN$s9H<kpsKgo;FT89k#3NU

!$k (RAWT.html) , Netscape Java >[^7sbG Remote AWT r+O7^9#

c: Netscape Java >[^7sbG Remote AWT r+O9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

<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. Netscape 4.05 ^?O=lJ_G RAWT.html Z<8OVi&:9k#Wa5l?C"N9YFr'D7

?eK"Netscape O Remote AWT 5<P<r/07F"Java >[^7sbGBT7^9#

3. Remote AWT rHQ7F iSeries 5<P<eG Java "Wj1<7gsr+O9k#

4. "Wj1<7gsN*;e"Remote AWT 5<P<rF/09kKO"7UH&-<r!7?uVG

VFm<IW\?sr/jC/9k#

Netscape Java >[^7sbG Remote AWT 5<P<rBT7" iSeries 5<P<K5$s*s9k

Netscape Java >[^7sbN Remote AWT 5<P<rBT7F" iSeries 5<P<K5$s*s9kK

O"J<N9FCWK>$^9#

1. 3N .html U!$kNcr" jt400.zip *hS RAWTGui.zip K"kCjN$s9H<kpsKgo;

FT89k#3NU!$k (RAWT400.html) O Remote AWT r+O7F" iSeries 5<P<K5$s

*s9kNK IBM Toolbox for Java rHQ7^9#

c: Remote AWT r+O7"Toolbox for Java rHQ7F iSeries 5<P<K5$s*s9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

<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. Netscape 4.05 G3N RAWT400.html Z<8rVi&:9k#Wa5l?C"N9YFr'D7?e

K" Netscape O Remote AWT "WlCHr/07^9#9kH"J<N$:l+N*W7gsrB

TG-kQMk,=(5l^9#

v iSeries 5<P<K5$s*s9k# Remote AWT O"iSeries 5<P<K"/;99k?aK IBM

Toolbox for Java rHQ7^9#
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v Remote AWT WmQF#<U-N Java "Wj1<7gs>*hSz-tr~O9k#

v V"Wj1<7gsN+OW\?sr!7F" Remote AWT rHQ7F"Xj5l? Java "Wj

1<7gsr/09k#

Remote Abstract Window Toolkit ������	


Remote Abstract Window Toolkit (AWT) rHC?u~O"8` Java™ AWT u~H18G9# Remote

AWT sV=(uVWm;9OPOru~7"sV=(uV*Zl<F#s0&79F`K'15lF$k

Wjs?<XPOrwj^9#3lO"sV=(uVK>\\35lF$kWjs?<G"klgb"j"

sV=(uV*Zl<F#s0&79F`K'15lF$kMCHo</&Wjs?<G"klgb"j^

9#

sV=(uVKPO9k+"=lHb iSeries 5<P<KPO9k+r*rG-^9#"Wj1<7gsK

hCFu~Wa,P5lkH"77$u~@$"m0,=(5l^9#u~WaKhCF"sV=(Wjs

?<^?O OS/400 Wjs?<N$:l+r*rG-^9# OS/400 Wjs?<r*r9kH"5$s*

s&@$"m0=(,=l^9#5$s*sr9kH"@$"m0Nu~=(,=l^9#=3G"

OS/400 u~TATs"u~U!$k"U!$k*hSPJ<&Z<8N?$HkrXjG-^9#^?"

Qf5$:"}L"*hS3T<Ntb*rG-^9#

sVu~!=rHQ9kKO"IBM Toolbox for Java (5763-JC1) r$s9H<k7"=lr iSeries 5<P

<eN/i9Q9KIC9k,W,"j^9#

QIBM/ProdData/HTTP/Public/jt400/lib/jt400.zip

/i9Q9D-QtrIC9k3HKhCF"^?O/i9Q9&Qia<?<rHQ9k3HKhCF"

/i9Q9r97G-^9#

m: iSeries 5<P<Ku~7F$kH-K"!NaC;<8,=(5lklgO" IBM Toolbox for Java

,$s9H<k5lF$J$+""k$O IBM Toolbox for Java /i9,/i9Q9K"j^;s#

Failed to load class file: com/ibm/as400/access/PrintObjectList.class
Exception occurred during event dispatching:
java.lang.NoClassDefFoundError: com/ibm/as400/access/PrintObjectList

Remote Abstract Window Toolkit ����)��

iSeries 5<P<eG Java™ Remote AWT "Wj1<7gsrBT9k]KO" os400.class.path.rawt Wm

QF#<GHQ5lkMO 1 GJ1lPJj^;s# Remote AWT rHQ9k]KO"$/D+NGU

)kHNWmQF#<,,WKJj^9# os400.class.path.rawt WmQF#<rHQ9k]KO"3liN

GU)kHNWmQF#<H Remote AWT *hS CLASSPATH N,ZJP<8gs,_j5l^9#

Remote AWT NP<8gsO"JDK NP<8gsK~8F_j5l^9#CKXj5lJ$lgKO"G

U)kHNP<8gs,HQ5l^9#^?O"java.version WmQF#<GHQ5l?P<8gs,HQ

5l^9#

Remote AWT G,WJGU)kHNWmQF#<rJ<K(7^9#

JDK 1.1.x GO"

v awt.toolkit=com.ibm.rawt.CToolkit

J2SDK GO"

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
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sV=(uVN Remote AWT WmQF#<

5<P<&G<bs^?O Java "Wj1<7gs,!NaC;<8G[o*;9klgO"sV=(uV

N Java P<8gsrA'C/7F/@5$#

The JDK version in the Application-host/User-station is incompatible with the Remote-AWT version...

P<8gsNlYkr!:9kKO"3^sITG java -version r~O7^9# JDK P<8gsNd

j,/-klgKO"sV=(uVG3N77$WmQF#<rHQG-^9#3NWmQF#<O"

iSeries 5<P<GO,Q5l^;s#3NP<8gs, 1.1.x lYkGOJ$lg",ZJlYkr$s

9H<k9k,W,"j^9#3l, 1.1.x lYkG"klgKO" Java P<8gsr(93NWmQF

#<rHQ7F Remote AWT 5<P<^?O Java "Wj1<7gs ("k$O=N>}) r!Nh&K

BTG-^9#

-DJdkVersion=1.1.x

Remote Abstract Window Toolkit SecurityManager ���

Java™ SecurityManager O"lLKOHQ5l^;s#7+7"SecurityManager ,$s9H<k5lF$k

lg" RAWT ,0n9kKO"j9H5l?FSP7r.y5;J1lPJj^;s#

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(..)

�: Windows �������� Remote Abstract Window Toolkit for Java™ ��

�	


3NcO"Windows® sV=(uVK Remote AWT r;CH"CW9k}!N 1 Dr(7F$^9#>

Kb"%_K~8F3N3HrT&?/N}!,"j^9#>NsV=(uV*Zl<F#s0&79F`

G`wNh}rHQG-^9#;CH"CW*hS+ONh}O"Windows N .bat U!$k"^?OsV

=(uV*Zl<F#s0&79F`KwoCF$k>NWm0i_s0!=KhCF+0=5l^9#

Windows sV=(uVeK Remote Abstract Window Toolkit (AWT) for Java™ r_j9kKO"J<Nn

HrTCF/@5$#

v Remote AWT /i9&U!$krsV=(uVK"/;9G-kh&K9k#

Remote AWT /i9&U!$krsV=(uVK3T<9k#J<N$:l+N?9/rBT7^9#

– /QIBM/ProdData/Java400/jdk118/RAWTGui.zip r c:¥rawt¥RAWTGui.zip K3T<7^9#

– /QIBM/ProdData/Java400/jdk1x/RAWTGui.jar (x O Java 2 Software Development Kit (J2SDK) Standard

Edition NP<8gs (2"3"^?O4)) r c:¥rawt2¥RAWTGui.jar K3T<7^9#

v 3^sITK!Nh&K~O7F"sV=(uVeG Remote AWT r/09k#

java -classpath c:¥jdk1.1.8¥lib¥classes.zip;c:¥rawt¥RAWTGui.zip
java com.ibm.rawt.server.RAWTPCServer

^?O

java -jar c:¥rawt2¥RAWTGui.jar
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\YKD$FO"XsV=(uVeG Remote Abstract Window Toolkit for Java r_j9kYr2H7F

/@5$#

Class Broker for Java
Class Broker for Java™ (CBJ) O" JavaK/i$"sH/5<P<&"Wj1<7gsrn.9k?aNF

QUl<`o</G9#LoO"/i$"sH/5<P<&"Wj1<7gsO"/i$"sH&*V8'

/HH5<P<&*V8'/HN>}KhCF=.5lF$^9#5<P<H/i$"sHO"3liN 2

DN*V8'/HVGN9YFNL.KP7FU$,"j^9#3NL.Ojb<H&a=CIFSP7

(RMI) ^?O=1CH\3KhCFbTolk3H,"j^9# RMI NHQOFWGb@pGbJ/"^

?=1CHrzL*KHQ9kKO+JjNXO,,WG9#

CBJ OHQ,FWG@p-,"j"=1CH\3N#(5O+(^;s#"Wj1<7gsri|=9k

?aN CBJ /i9NFSP7N$/D+r|$F"Vm<+<h}5l?/i$"sH/5<P<&"Wj

1<7gsO"m<+k&"Wj1<7gsH7F=(5l^9# CBJ O/i$"sHH5<P<VNL

.*hSj=<9Nm<Ir9YFh}7^9#Wm0i`N*V8'/HN$/D+,/i$"sHGB

T5lF*j"LN$/D+,5<P<GBT5lF$kH$&vBO"f<6<,U19k3HO"j^

;s# CBJ O CBJ is?$`rHQ7F"/i$"sHH5<P<NWm-7<rn.7^9#Vm<

+<,Wm-7<&*V8'/Hrn.9kH"/i$"sHOjb<H&5<P<HL.9k?aK"5

<P<NWm-7<Na=CIrFSP7^9#1MK"5<P<&*V8'/HO/i$"sHHL.9

k?aK"/i$"sHNWm-7<Na=CIrFSP7^9#7?,CF""Wj1<7gsN/i$

"sHH5<P<N>}N&,"m<+k&*V8'/HNa=CIrFSP7F$k+Nh&K=(5l

^9#

Class Broker for Java NHQ}!KD$FO"XClass Broker for Java r_j9kYr2H7F/@5$#

�������� Class Broker for Java ���	


Class Broker for Java™ (CBJ) rHQ9k3HKhj" Class Broker for Java KP~7? Java 0iU#+

k&Wm0i`r iSeries 5<P<eGBT7F"0iU#C/9rjb<H&G=(G-^9#

f<6<+HG CBJ r$s9H<k9k3Hb"79F`I}TK$s9H<k7Fbi&3HbG-^

9#79F`I}T,=Jr$s9H<k9klg"9YFNWm0i^<,18 Java 3<Ir&QG-

^9#

CBJ r Windows® 95/98/NT"UNIX®"^?O iSeries 5<P<N$:l+K$s9H<kG-^9#[H

sINlg" CBJ r/i$"sH&^7s*hS5<P<&^7sN>}K$s9H<k7J1lPJj

^;s#

m: /i$"sH&^7s,"5<P<&^7seN Web 5<P<rp7F"/;95lk/i$"s

H&"WlCHrBT7F$klg" CBJ r/i$"sH&^7seK$s9H<k9k,WO"j^;

s#

CBJ r iSeries 5<P<eK$s9H<k9k}!KD$FO"XClass Broker for Java r iSeries 5<P

<K$s9H<k9kYr2H7F/@5$#

CBJ ro</9F<7gseK$s9H<k9k}!KD$FO"XClass Broker for Java r Windows ^

?O UNIX K$s9H<k9kYr2H7F/@5$#

Class Broker for Java � iSeries �����	�
���	


iSeries 5<P<K Class Broker for Java™ (CBJ) r$s9H<k9kKO"J<N9FCWrBT7F/

@5$#
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1. IBM Developer Kit for Java ,57/$s9H<k5lF$k3HrN'7^9#$s9H<krF9

H9kKO"XIBM Developer Kit for Java r$s9H<k9kYr2H7F/@5$#

2. }gU!$k&79F`K"kG#l/Hj<r*r7F" cbj_1.1.jar H$&>0N CBJ QC1<

8r]I7^9#?H(P /usr/local G9#

3. QSH 3^sIr~O7F Qshell $s?<Wj?<r+O7"}gU!$k&79F`G*r7?G#

l/Hj<KT-^9#?H(P /usr/local G9# IBM Developer Kit for Java r$s9H<k9k

H-O" cbj_1.1.jar QC1<8O QIBM/ProdData/Java400/ext K$s9H<k5l^9#

4. !N3^sIr Qshell K~O7^9#

jar xvf "PATH"cbj_1.1.jar

″PATH″ O cbj_1.1.jar ,[V5lF$kG#l/Hj<&Q9G9#?H(P

QIBM/ProdData/Java400/ext G9#

CBJ U!$k, /usr/local/JCBroker H$&5VG#l/Hj<KjP5l^9#\YKD$FO"

Xcbj_.1.1.jar NQC1<8NbFYr2H7F/@5$#

5. !N3^sIr~O7F"jcb.jar N?aK iSeries 5<P<eK Java Wm0i`rn.7^9#

CRTJVAPGM CLSF(’/usr/local/JCBroker/lib/jcb.jar’)

6. CBJ /i9 (GPC0&b<IGOJ$) rHQ7?$lg" JCBroker¥lib H JCBroker¥lib¥jcb.jar

r" Java 3^sITK"k/i9Q9&*W7gsKIC7J1lPJj^;s# CLASSPATH D-

QtK JCBroker¥lib *hS JCBroker¥lib¥jcb.jar r_j9kH" ARCHIVE ?0K

applet_jcb.jar r_j9k"WlCHrBT9kH-N/i9Nm<IH%g9k?a"3lOd)5

lF$^;s#

7. CBJ rGPC0&b<IGBT7?$lgO"/i9Q9K"k jcb.jar r jcbd.jar GV99k

+"^?O Java 3^sITK"k/i9Q9Mrl~*KQ97^9#5iK"!N3^sIrHQ

G-^9#

CRTJVAPGM CLSF(’/usr/local/JCBroker/lib/jcbd.jar’)

8. CBJ API"GbNBT"WmQF#<NT8"CBJ "Wj1<7gsN_W*hSn."*hS>NH

TC/KD$FO"cpj_1.1.jar QC1<8N JCBroker/index.html U!$kr2H7F/@5$#

Class Broker for Java � Windows �� UNIX �	�
���	


Windows® K Class Broker for Java™ (CBJ) r$s9H<k9kKO"J<N9FCWrBT7F/@5

$#

1. JDK/JRE1.1 ^?O JDK/JRE1.2 NIAi+,57/$s9H<k5lF$k3HrN'7^9#

2. G#l/Hj<r*r7F" cbj_1.1.jar H$&>0N CBJ QC1<8r]I7^9#?H(P"

C:¥ G9#

3. f<6<NG#l/Hj< (C:¥) KQ97F"!N3^sIr~O7^9#

C:¥ > jar xvf cbj_1.1.jar

CBJ U!$k,jP5l"G#l/Hj<K3T<5l^9#\YKD$FO"Xcbj_.1.1.jar NQC1

<8NbFYr2H7F/@5$#

4. CBJ /i9 (GPC0&b<IGOJ$) rHQ7?$lg" C:¥JCBroker¥lib H

C:¥JCBroker¥lib¥jcb.jar r" Java 3^sITK"k/i9Q9&*W7gsKIC7J1lPJj

^;s#

m: 3lr CLASSPATH D-QtKIC9kH" ARCHIVE ?0K applet_jcb.jar r_j9k"W

lCHrBT9kH-N/i9Nm<IH%g9k?a"3N3HOd)5lF$^;s#

5. CBJ rGPC0&b<IGBT9kKO"/i9Q9K"k jcb.jar r jcbd.jar GV97^9#
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UNIX® K CBJ r$s9H<k9kKO"J<N79F`M8NQ9J0O"Windows H189FC

WrBT7F/@5$#

v Windows U!$khZj ″¥″ r UNIX U!$khZj ″/″ KV-9(^9#

v Windows /i9Q9hZj-f ″;″ r UNIX /i9Q9hZj-f ″:″ KV-9(^9#

v Windows 79F`D-Qt ″%XXX%″ r UNIX 79F`D-Qt ″$XXX″ KV-9(^9#

6. CBJ API"GbNBT"WmQF#<NT8"CBJ "Wj1<7gsN_W*hSn."*hS>NH

TC/KD$FO"cpj_1.1.jar QC1<8N JCBroker/index.html U!$kr2H7F/@5$#

cbj_1.1.jar ���������

33K"Class Broker for Java™ (CBJ) QC1<8 (cbj_1.1.jar) NbFr(7^9#@zO"5VG#l/

Hj<r}DG#l/Hj<G9#@zGJ$bNO"U!$kG9#

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 G#l/Hj<N<N!NlYkNG#l/Hj<O"J<NG<?G=.5l^9#
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demo

3NG#l/Hj<K^^lk5VG#l/Hj<O" bin"binx"html"images"lib"log"*hS src G

9#3liNG#l/Hj<KO"$/D+NGb&"Wj1<7gsN Windows® N .exe U!$k"

UNIX® N .exe"HTML Z<8"GIF U!$k"/i9&U!$k"*hS=<9&3<IJltNcK

,^^lF$^9#3liN demo NcrBT9kKO"e3N demo NX(K>CF/@5$#m0&

G#l/Hj<O"GPC0&m0&U!$kNWl<9[k@<G9#

doc

3NG#l/Hj<KO"2 DN5VG#l/Hj< api *hS guide ,^^l^9# CBJ API ,$I

H"CBJ KX9kf<6<&,$IO33K]I5lF$^9# API 8qO"J2SDK N javadoc D<k

KhCF8.5l^7?# API 8q^?Of<6<&,$Ir2H9kKO"P~9kG#l/Hj<K

"k index.html U!$kr+-^9#f<6<&,$IO"~glYkN8qG"j"QuickStart ,$I

OW.J~gQ8qG9#

3NG#l/Hj<KO"CBJ r$s9H<k7FHQ9k}!d"GbcrBT9k}!rb@7?

FAQ.html U!$kH quickStart.html U!$kb^^lF$^9#

lib

3NG#l/Hj<KO"77$ CBJ Y<9N"Wj1<7gsr+/"BT"*hS8+9kNK,W

J CBJ /i9Hj=<9,^^lF$^9#/i9O jcb.jar U!$kKQC1<85lF$^9#GP

C0&b<IQN/i9O jcbd.jar U!$kKQC1<85lF$^9#"WlCHN ARCHIVE ?0K

H_~^lF$k/i9O" applet_jcb.jar U!$kKQC1<85lF$^9#GPC0&b<IQN/

i9O"applet_ jcbd.jar U!$kKQC1<85lF$^9# JCB.properties H$&>0N Java Class

Broker (JCB) WmQF#<&U!$kO" com/ibm/jcb/resources 5VG#l/Hj<K"j^9#3lO

"+O5lkH CBJ is?$`KhCFI_hil^9#3NU!$krQ97F"_jNQ9r?G9

k3H,G-^9#WmQF#<KD$FO"$s9H<k*hS_jN;/7gsGb@5lF$^9#

"WlCHK,Q5lkWmQF#<N_, applet_JCB.properties U!$kK^^lF$^9#3lO"

applet_jcb.jar *hS applet_jcbd.jar NltG9#3NU!$krQ97F""WlCH&b<IGBT9k

H-K"_jNQ9r?G5;k3HbG-^9#3NU!$krQ99kKO"3NG#l/Hj<K"

k Editor Java "Wj1<7gsrBT7^9#

src

3NG#l/Hj<KO"CBJ =<9&3<I*hS version.log HFPlkbtP<8gsNm0&U!

$k,^^lF$^9#*r7?QC1<8J0NG#l/Hj<OuG9#

index.html

3lO"DjN8qr2H9k?aN+OZ<8G9#

Native Abstract Windowing Toolkit
Native Abstract Windowing Toolkit (NAWT) KO"Java Development Kit (JDK) N Abstract Windowing

Toolkit (AWT) 0iU#C/9!=rHQ9k!=r}D" Java™ "Wj1<7gs*hS5<VlCH

,w(ilF$^9#

>\Nf<6<PCr,WHO7J$ Java 0iU#C/9&"Wj1<7gsG" NAWT (VN<F#

<WHI`) rHQ9k3H,G-^9#=Nh&J"Wj1<7gsNcH7FO" JPEG ^?O GIF
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(s3<I&U!$kJIN$a<8dPO9Hj<`r8.9k3<I,"j^9#3Njj<9GO"

NAWT O JDK P<8gs 1.2 *hS 1.3 r5]<H7^9#

sPC0"Wj1<7gsNlgKO"Remote Abstract Windowing Toolkit (RAWT) NeojK" NAWT

rHQ9k3HbD=G9# RAWT GO"0iU#C/9W;O"Uo9k PC 5<P<KhCFTo

l^9# RAWT O"5iKlL*J/i9N0iU#C/9&Y<9&"Wj1<7gsGbHQG-^

9,"jb<H PC ,,WKJj^97"LoO iSeries 5<P<H PC GUI 5<P<HNVG"MCH

o</TA~VK/x9k$/i+NQU)<^s9&*<P<XCI,88^9#

NAWT Op\*J0iU#C/9&(s8sH7F X Window 79F`rHQ7F" iSeries 5<P<e

G4N*J0iU#C/9W;rT$^9# X Window 79F`O"/i$"sH/5<P<&Y<9G0

iU#C/9=(rs!9k"0iU#C/9&79F`G9#

NAWT r$s9H<k7F""Wj1<7gsGHQ9k}!KD$F\7/O"J<NHTC/r2H

7F/@5$#

NAWT N$s9H<k

d)N X Window 0iU#C/9&5<P<"OS/400 PASE",WJ=UH&'"$5 (PTF)"

iSeries Tools for Developers PRPQ JIKX9kpsr^s@" iSeries 5<P<eXN NAWT N$

s9H<k}!KX9kb@r*I_/@5$#

VNC HQeNmU

CL Wm0i`+i VNC G#9Wl$r+O9k}!H" VNC G#9Wl$&5<P<r*;9

k}!r4YF/@5$#

NAWT ,HQ9k VNC 5<P<KD$F\7/O" AT&T Research Virtual Network Computing

Web Z<8r2H7F/@5$#

NAWT �	�
���

NAWT N0iU#C/9&(s8sGO"X Window 79F`rNQ7F$^9#3Njj<9GNd)

X Window 0iU#C/9&5<P<O"Virtual Network Computing (VNC) G9#3lO"OS/400 ]<

?Vk&"Wj1<7gs&=je<7gsD- (PASE) N<GBT5l^9#

PASE O"IBM N AIX *Zl<F#s0&79F`QK3sQ$k5l?[HsINP$Jj<NBT

D=U!$krBTG-k" UNIX Kw?D-G9# VNC O"AT&T Research Labs N=JG">[ X

Window 5<P<"D^j"0iU#C/9rh}G-kG#9Wl$uVr>\KUC9k,WNJ$

X 5<P<rB=7^9#

Native Abstract Windowing Toolkit (NAWT) r$s9H<k9klg"J<N?9/rBT7^9#

1. OS/400 PASE N$s9H<k

2. NAWT PTF N$s9H<k

3. iSeries Tools for Developers PRPQ N$s9H<k

4. VNC Q9o<I&U!$kNn.

5. Java 79F`&WmQF#<N=.

6. VNC 5<P<N+O

7. D-QtN_j

8. $s9H<kjgN!:
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OS/400 PASE �	�
���: OS/400 Portable Application Solutions Environment (PASE), 5722SS1"*

W7gs 33 r*<@<7"$s9H<k7^9#\7/O"OS/400 PASE r2H7F/@5$#

NAWT PTF �	�
���: =UH&'"$5 (PTF) r$s9H<k9k0K"J<N9FCWrBT

7F"HQ9k JDK P<8gsKP~9ki$;s9&Wm0i` 5722JV1 *W7gs,$s9H<k

5lF$k3HrN'7F/@5$#

1. 3^sITKVi$;s9&Wm0i`Nh} (GO LICPGM)W3^sIr~O7^9#

2. *W7gs 10 ($s9H<kQ_i$;s9&Wm0i`N=() r*r7F"HQ9k JDK NP<

8gsKP~9ki$;s9&Wm0i` 5722JV1 *W7gs,$s9H<k5lF$k+!:7^

9#

*W7gsOJ<NH*jG9#

JDK P<8gs *W7gs

JDK 1.2 57SSJV1 *W7gs 3

JDK 1.3 57SSJV1 *W7gs 5

G7N Java 0k<W&=UH&'"$5r,Q7F"$UNG7N NAWT $5rhj~lF/@5

$#=UH&'"$5KD$F\7/O"X=UH&'"$5NHQYr2H7F/@5$#

iSeries Tools for Developers PRPQ �	�
���: iSeries Tools for Developers PRPQ (5799PTL)

r$s9H<k7^9# PRPQ ,J$lgO"m89k,W,"j^9#

PRPQ NGaNP<8gsKO"Wj3sQ$k5l? OS/400 PASE P~P<8gsN Virtual Network

Computing (VNC) ,H_~^lF$^9#E$P<8gsKO VNC OH_~^lF$^;s# PRPQ N

$s9H<k}!O"P<8gsKhCF!Nh&K[Jj^9#

v 2002 / 2 n 14 |J_Km85l? PRPQ NP<8gsNlg: 3N?9/O"Application Factory -

iSeries Tools for Development Web 5$HK"k$s9H<kNX(K>CF0;7^9#

m: PRPQ GxQD=J VNC 5]<Hr$s9H<k9kKO" Application Factory Web 5$HK"

k$s9H<kNX(@1K>CF/@5$#;CH"CWNX(K>&,WO"j^;s#

v 2002 / 6 n 14 |hj0Km85l? PRPQ NlgO"XE$P<8gsN iSeries Tools for

Developers PRPQ N$s9H<kYr2H7F3N?9/r0;7F/@5$#

VNC �
����'(	����: VNC NGU)kHGO"5vDf<6<&"/;9KP7F VNC

N=(r]n9k"Q9o<I&U!$k,,WG9#Ef=Q9o<INn.}!O"HQ7F$k

PRPQ NP<8gsKhCF!Nh&K[Jj^9#

v 2002 / 2 n 14 |J_Km85l? PRPQ NP<8gsNlgO" iSeries 3^sI&WmsWHG

J<N3^sIrHQ7^9#

MKDIR DIR(’/home/your_profile_name/.vnc’)
QAPTL/VNCPASSWD USEHOME(*NO) PWDFILE(’/home/your_profile_name/.vnc/passwd’)

v 2002 / 6 n 14 |hj0Km85l? PRPQ NlgO" iSeries 3^sI&WmsWHGJ<N3^

sIrHQ7^9#

MKDIR DIR(’/home/your_profile_name/.vnc’)
VNCSAVF/VNCPASSWD USEHOME(*NO) PWDFILE(’/home/your_profile_name/.vnc/passwd’)

Q9o<I&U!$kr}CF$k,W,"kNO" VNC 5<P<rO09kf<6<@1G9#
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Java *
)�����)�����

Java 79F`&WmQF#<r_j7^9#GiNTO>^7$ JDK P<8gs (1.2 ^?O 1.3) QN

Java r=.7" 2 V\NTO NAWT rHQD=K7^9#

java.version=version
os400.class.path.rawt=2

version OHQ9k JDK NP<8gsK~8F" 1.2 ^?O 1.3 N$:l+KJj^9#

Java 79F`&WmQF#<N_j}!KX9kjz-KD$FO"XIBM Developer Kit for Java Q

iSeries 5<P<N+9?^$:Yr2H7F/@5$#

VNC �������

VNC 5<P<r+O9k?aK"J<N9FCWrBT7^9#

1. J<Nh&K7F"PASE 7'kr+O7^9#

CALL QP2TERM

2. PASE 7'k+i" VNC 5<P<N NAWT =.Q_P<8gsr+O7^9#

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java

5<P<,+O9kH" ″New ’X’desktop is systemname:1″ Nh&JaC;<8,=(5l^9#!N

9FCWGHQ9kNG"3NG9/HCW>rP(F*-^9#

m: LN VNC 5<P<r+O7F$klg"=(Vf (D^j"sN&&NVf) ,[JkD=-,

"j^9#BT7FBT7F$k VNC 5<P<4HKG-N=(Vf,,WG9# vncserver_java X

NFSP7G=(VfrXj7J$lgO" vncserver_java Wm0i`,HQD=J=(r+D1^

9#J<N3^sIrHQ7F vncserver_java Wm0i`r+O7F"CjN=(rWa7F/@5

$#

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java :n

n OHQ9k=(VfG9#

�������

NAWT G Java rBT7F$k9YFN;C7gsG" Java K X 5<P<r!w9kljH X "BU

!$kr!w9kljrX(7J1lPJj^;s#J<ND-Qtr_j9k3HKhCF"3Npsr

Java K(7^9

Java Wm0i`rBT9k;C7gsG" DISPLAY D-Qtr79F`>*hS=(> (D^j"

vncserver_java rBT7?~KWjsH5l?M) K_j7^9#

^?"XAUTHORITY D-Qtr /home/your_profile_name/.Xauthority K_j7^9#

?H(P" iSeries 3^sI&WmsWHGJ<N3^sIr~O7^9#

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:1’)
ADDENVVAR ENVVAR(XAUTHORITY) VALUE(’/home/your_profile_name/.Xauthority’)

m:

v VNC 5<P<,+O9kH-KO".Xauthority U!$k,n.^?OQ95l^9# X 5<P<"B

O"X 5<P<\3N;-ejF#<&WmH3kr/=7">Nf<6<N"Wj1<7gs, X

5<P<War5u9k3H,J$h&K7^9#
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v 3liND-Qtr_j9k,W,"kNO"B]K JVM rO09kf<6<@1G9#?H(P"

5<VlCHD-GO"5<VlCH&(s8srO09kf<6<N_,3liNQtr_j9k,

W,"j^9#

	�
���
	���

J<N3^sIrHQ7F NAWT F9H Java "Wj1<7gsrBT9k3HKhj"e-N9FCW

,5oK0;7?+I&+!:7^9#

JAVA CLASS(NAWTtest) CLASSPATH(’/QIBM/ProdData/Java400/’)

F9H&"Wj1<7gsGO"}gU!$k&79F`G /tmp/NAWTtest.jpg H$& JPEG (s3<I

=$a<8,n.5l^9#"Wj1<7gs,U!$krn.7?+"=7F Java c0r8.7F$J

$+!:7^9#$a<8r=(9klgO"P$Jj<&b<IrHQ7F"$a<8&U!$kr0i

U#C/9rh}G-k79F`K"CWm<I7^9#

������� iSeries Tools for Developers �	�
���

2002 / 6!n 14 |hj0Km85l? iSeries Tools for Developers PRPQ (5799PTL) NP<8gsK

O"Wj3sQ$k5l? OS/400 PASE P~P<8gsN Virtual Network Computing (VNC) ,H_~

^lF$^;s#

J<Nb@K>CF"H% PRPQ ,$s9H<k5lF$k+I&+=L7"E$P<8gsN PRPQ ,

$s9H<k5lF$klgKO VNC r$s9H<k7F/@5$#

�� PRPQ !	�
�������
�"#�����	�: PRPQ 5799-PTL O$s9H<k5lF$

k," VNC r^`H%P<8gs,$s9H<k5lF$k+I&+,+iJ$lgO"J<NU!$

k,8_7F$k+I&+4Y^9#

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java

H%P<8gsN PRPQ KO vncserver_java U!$k,H_~^lF$^9,"E$P<8gsKOH_

~^lF$^;s# vncserver_java , iSeries 5<P<eK8_7F$J$lgO"G7P<8gsN

PRPQ rm87F$s9H<k9k+""k$OJ<NX(K>CF VNC N$s9H<krT&3H,

G-^9#

VNC �	�
���: E$P<8gsN iSeries Tools for Developers PRPQ K VNC r$s9H<k9

kKO"J<N9FCWrBT7^9#

1. J<N3^sIrBT7"iSeries 5<P<eG]IU!$krn.7^9#

crtlib vncsavf
crtsavf vncsavf/vncpasswd
crtsavf vncsavf/vnc
crtsavf vncsavf/fonts
crtsavf vncsavf/icewm

2. Application Factory - iSeries Tools for Development Web 5$H+i"J<Nj9HNjs/r/

jC/7F]IU!$kro</9F<7gsK@&sm<I7^9#

v vnc.savf

v vncpasswd.savf

v fonts.savf

v icewm.savf

3. o</9F<7gsGJ<N3^sIrBT9k3HKhj" FTP rHQ7F"o</9F<7gs

+i iSeries 5<P<K]IU!$kr>w7^9#
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ftp youriseriesserver
bin
cd /qsys.lib/vncsavf.lib
put vnc.savf
put vncpasswd.savf
put fonts.savf
put icewm.savf
quit

4. iSeries 5<P<eGJ<N3^sIrBT7F"]IU!$kr|57^9#

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. VNC Q9o<I&U!$krn.9k3HKhCF" NAWT N$s9H<kr3T7^9#

VNC �����<��

3NZ<8GO"VNC (Virtual Network Computing) NHQeNICNRsHrb@7^9#

CL �������� VNC ��
� 	��������

J<NcO"DISPLAY D-Qtr_j7" CL Wm0i`+i+0*K VNC r+O9k?aN 1 DN

}!r(7F$^9#G#9Wl$ :n ,^@T/7F$J$3H,0sG9#^?"VNCPASSWD 3^

sIrBT9k3HKhj" VNC G,WJQ9o<I&U!$kr9GKn.7F"k3Hb0sG

9#

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:n’)
call qp2shell parm(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’:n’)

33G"n O+O7?$G#9Wl$Vfr=9tMG9#

VNC ��
� 	��������

+OQ_N VNC 5<P<r*;9kKO"J<Nh&K7^9#

call qp2shell parm(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’-kill’ ’:n’)

33G"n O*;7?$G#9Wl$Vfr=9tMG9#
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� 2 � Java 42!)��

iSeries 5<P<eGBT9k Java™ Wm0i`N[HsIO"WlCHGOJ/"Wj1<7gsJN

G" ″sandbox″ ;-ejF#<&bGkKhk)Bru1^;s#;-ejF#<Nk@+iO" Java "

Wj1<7gsO iSeries 5<P<eN>N9YFNWm0i`H18;-ejF#<eN)Bru1^

9# Java Wm0i`r iSeries 5<P<eGBT9kKO"}gU!$k&79F`bN/i9&U!$

kKP9k"B,,WG9#Wm0i`,+O5lkH"=lOf<6<N"BN<GBT5l^9#

ZQ"BrHQ7F"Wm0i`rBT7F$kf<6<N"B*hSWm0i`j-TN"Br}D*V

8'/HK"/;9G-^9#ZQ"BO"f<6<,viO"/;9"Br}CF$J+C?*V8'/

HKP9k"Br"l~*Kf<6<KU?7^9# 2 DN77$ZQ"BQia<?< (USRPRF *h

S USEADPAUT) KX9k\YO" VJava Wm0i`Nn. (CRTJVAPGM)W3^sIpsr2H7F

/@5$#

IBM Developer Kit for Java KO"J<N Java "Wj1<7gsQ;-ejF#<&U#<Ac<,w

(ilF$^9#

Java ;-ejF#<&bGk

Java >[^7sbNP$H3<I&m<@<*hS!:uVb" Java ;-ejF#<&bGkrH

Q9k Java ;-ejF#<rD=K7^9#"WlCHNlgH18/"P$H3<I&m<@<

*hS!:uVOP$H3<I,-zG"k+"*hSG<?&?$W,,ZKHQ5lF$k+I

&+r!:7^9#=liO5iK"l89?<*hSabj<,57/"/;95lF$k+"*

hS9?C/,*<P<Um<9k^?O"s@<Um<7F$J$+I&+r!:7^9#3li

N!:KhCF" Java >[^7s,79F`N]4-r82k3HJ//i9rBTG-k3H,

]Z5l^9#

Java Cryptography Extension
iSeries 5<P<eN The Java Cryptography Extension (JCE) BuO" Sun Microsystems, Inc. NBu

H_9-,"j^9#3NqAGO"iSeries BuKG-N&LKD$F7$^9#33GO"JCE N

lLqAK:L7F$k3Hr0sH7^9#

Java Secure Socket Extension
Java Secure Socket Extension (JSSE) O" Secure Sockets Layer (SSL) WmH3kN Java BuG9#

JSSE O"SSL H Transport Layer Security (TLS) WmH3krHQ7F"/i$"sHH5<P<,

TCP/IP rp7FB4JL.rT(kh&K7^9#3NqAGO"JSSE N iSeries BuKG-N&

LKD$F7$^9#33GO"IT, JSSE NlLqAK:L7F$k3Hr0sH7^9#

Java Authentication and Authorization Service
Java Authentication and Authorization Service (JAAS) O" IBM Developer Kit for Java ,5]<H9

kLN;-ejF#<`\G9#=_N Java 2 Software Development Kit (J2SDK) N"/;9)f

O"3<IN/85dp>TKpE/bNG9 (3<I&=<9KpE$?"/;9)f)#?@73

lGO"3<INBTTKpE/ICN"/;9)fr\T9k3H,G-^;s# JAAS ,s!9

kUl<`o</KO"3N5]<H, Java 2 ;-ejF#<&bGkKP7FIC5lF$^

9#

Java Generic Security Service
Java Generic Security Service (JGSS) O" IBM Developer Kit for Java ,5]<H9kb& 1 DN;

-ejF#<`\G9# JGSS O""Wj1<7gsVGNB4JaC;<8s0N?aNlL$s
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?<U'<9rs!7^9# JGSS O"k)0"x+0"^?O>N;-ejF#<&F/Nm8<

KpE/5^6^J;-ejF#<&a+K:`r5]<H7F$^9#

m: J2SDK P<8gs 1.4 Nlg" JAAS"JCE"JGSS"*hS JSSE Op\ JDK NltG"H%HO

+J5l^;s#lP<8gsN JDK Nlg"3liN;-ejF#<`\OH%!=G9#

Java 42!)���9��

Java™ "WlCHOIN79F`+iGb@&sm<IG-^9#=N?a"-AJ"WlCH+i]n

9k?aN;-ejF#<!=, Java >[^7sKH_~^lF$^9# Java is?$`&79F`

O"Java >[^7s,P$H3<Irm<I9kH-K=lr!:7^9#3lKhj"=li,,5J

P$H3<IG"k3H"*hS Java >[^7s, Java "WlCHK]7F$kIN)BKbc?7J

$3H,N'5l^9# Java "WlCHO"BTD=J`n"abj<XN"/;9}!"*hS Java

>[^7srHQ9k}!KX7F)Bru1^9#=N)BO"Java "WlCH,pCHJk*Zl<

F#s0&79F`^?O79F`eNG<?K"/;99k3HrI.^9#3lO"″sandbox″ ;-e
jF#<&bGkHFPl^9# Java "WlCH,+,N5sI\C/9 (=") bGN_V7VW3H

,G-k+iG9#

″sandbox″ ;-ejF#<&bGkO"/i9&m<@<"/i9&U!$k&YjU!$d<"*hS

java.lang.SecurityManager /i9NH_go;GB=5lF$^9#

;-ejF#<N\YKD$FO"Security by Sun Microsystems, Inc. qAH"XSSL rHQ7? Java "

Wj1<7gsN]nYr2H7F/@5$#

Java Cryptography Extension
Java™ Cryptography Extension (JCE) 1.2 O" Java 2 Software Development Kit (J2SDK), Standard Edition

N8`H%!=G9# iSeries 5<P<eN JCE BuO" Sun Microsystems, Inc. NBuH_9-,"j

^9#3NqAGO"iSeries BuKG-N&LKD$F7$^9#33GO"JCE H%!=NlLqAK

:L7F$k3Hr0sH7^9#3NpsH iSeries NpsrxQ7d9/9k?aK" Sun JCE qA

XNjs/,QU5lF$^9#

iSeries 5<P<K*$F"Ef=NlYkO Cryptographic Access Provider Wm@/HKhCF)f5l

^9#3lKO"2 DNP<8gs (5722-AC2 *hS 5722-AC3) ,"j^9# 5722-AC3 Wm@/HG

O"9YFNEf="k4j:`,HQD=G9# 5722-AC2 Wm@/HGO"Triple-DES OHQG-

:"PN"k4j:`O 56 SCH"sPN"k4j:`O 1024 SCHK)B5lF$^9#

9GK@Z7? 5722-AC2 KD$FN)sv`r|-" IBM JCE Provider OJ<N"k4j:`r5]

<H7F$^9#

v DES

v Triple-DES

v RC2

v RC4

v Blowfish

v RSA

v Diffie-Hellman

v DSA
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v Mars

v MD2

v MD5

v SHA-1

v Seal

5iK"pt/8k<Asbw(F$^9#

Java 1.2 G IBM JCE rHQ9klgO" /QIBM/ProdData/Java400/jdk12/lib/security/java.security U!$

krT87^9# Q9,,WJU!$kfN;/7gsO"J<NH*jG9#

#
# 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

IBM JCE G Java 1.3 rHQ9klgO" /QIBM/ProdData/OS400/Java400/jdk/lib/security/java.security U

!$krT87^9# Q9,,WJU!$kfN;/7gsO"J<NH*jG9#

#
# 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

IAiNlgb"8zr 1 Do|9k@1G9#

Java Secure Socket Extension
Java™ Secure Socket Extension (JSSE) O" Secure Sockets Layer (SSL) WmH3kN Java BuG9#

JSSE O"SSL H Transport Layer Security (TLS) WmH3krHQ7F"/i$"sHH5<P<,

TCP/IP rp7FB4JL.rT(kh&K7^9#

JSSE OJ<N!=rs!7^9#

v G<?rEf=9k

v jb<H&f<6< ID r'Z9k

v jb<H&79F`>r'Z9k

v /i$"sH/5<P<'ZrBT9k

v aC;<8]4-r]}9k

Java 2 Software Development Kit Standard Edition (J2SDK) P<8gs 1.4 K}g5l" JSSE O SSL @

1Nlghj?/N!=-rs!7^9#\7/O"J<NHTC/r2H7F/@5$#
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SSL (JSSE"P<8gs 1.0.8) rHQ9k

SSL O"5<P<*hS/i$"sHr'Z7FWi$P7<*hSG<?]4-rw(k3HrD

=K7^9#9YFN SSL L.O"5<P<H/i$"sHHNVNVOsI7'</W+iO^

j^9#OsI7'</N]"SSL O/i$"sHH5<P<,_$KL.9k?aKHQ9kEf

NHrhjro7^9#3NEfNHO"SSL GHQD=Jo9N;-ejF#<!=NH_go;

G9# SSL O"J2SDK P<8gs 1.4 hj0N5]<H5lF$k$:lN JDK GbHQG-^

9#

JSSE P<8gs 1.4 rHQ9k

JSSE O"SSL H TLS N>}NpCHJka+K:`rWs9kUl<`o</HwF$^9#p

CHJCF$kWmH3kN#(5HC'rWs9k3HKhCF" JSSE OWm0i^<,B4G

Ef=5l?L.rHQG-kh&K9kH1~K";-ejF#<NHe-rG.BK^(^9#

3NpsO"J2SDK P<8gs 1.4 rBT9k iSeries 5<P<eG JSSE rHQ9klgKN_v

FO^j^9#

m: 3NpsO"=_GO J2SDK P<8gs 1.4 KH_~^lFPY5lF$k JSSE NP<8gsK

N_X87^9#J0NP<8gsN JSSE KD$FO" Java Secure Socket Extension on the Sun

Java Web site r2H7F/@5$#

SSL (JSSE ����� 1.0.8) ���	


Secure Sockets Layer (SSL) N Java BuG"k Java Secure Socket Extension (JSSE P<8gs 1.0.8) r

HQ7F" Java™ "Wj1<7gsN;-ejF#<r/=9k3H,G-^9# SSL O"J<N}!

Khj"Wj1<7gsN;-ejF#<r~e5;^9#

v Ef=KhjL.G<?r]n9k#

v jb<H&f<6< ID r'Z9k#

v jb<H&79F`>r'Z9k#

m: SSL GO"G#8?kZ@qrHQ7F" Java "Wj1<7gsN=1CHL.rEf=7^9#G

#8?kZ@qO"]n79F`"f<6<"*hS"Wj1<7gsr1L9k?aN$s?<MCH8

`G9# IBM G#8?kZ@q^M<8c<rHQ9kH"G#8?kZ@qr)fG-^9#\7/

O"XIBM G#8?k'Z^M<8c<Yr2H7F/@5$#

SSL rHQ7F Java "Wj1<7gsN]nr~e5;kKO"J<Nh&K7^9#

v iSeries 5<P<G SSL r5]<HG-kh&K`w9k#

v J<Nh&K7F"SSL rHQ9kh&K Java "Wj1<7gsr_W9k#

– =1CH&U!/Hj<r^@HQ7F$J$lgO" =1CH&U!/Hj<rHQ9kh&K

Java =1CH&3<IrQ99k#

– SSL rHQ9kh&K Java 3<IrQ99k#

v J<Nh&K7F"G#8?kZ@qrHQ7F Java "Wj1<7gsN]nr~e5;k#

1. HQ9kG#8?kZ@qN?$Wr*r7^9#

2. "Wj1<7gsBT~KG#8?kZ@qrHQ7^9#

QsyRegisterAppForCertUse API rHQ7F"4HQN Java "Wj1<7gsr]n"Wj1<7gsH7

FP?9k3HbG-^9#\7/O"XQsyRegisterAppForCertUseYr2H7F/@5$#
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Java P<8gsN SSL KD$F\7/O" Sun Microsystems, Inc. NXJava Secure Socket ExtensionY

r2H7F/@5$#

iSeries ����� Secure Socket Layer �������
#���	


79F`G Secure Socket Layer (SSL) rHQG-kh&K`w9kKO"G#8?kZ@q^M<8c<

N LP r$s9H<k9k,W,"j^9#

v 5722-SS1 OS/400 - G#8?kZ@q^M<8c<

^?"J<NCryptographic Access Provider N LP N&A 1 Dr$s9H<k9k,Wb"j^9#

v 5722-AC1 Cryptographic Access Provider 40 SCH

v 5722-AC2 Cryptographic Access Provider 56 SCH

v 5722-AC3 Cryptographic Access Provider 128 SCH

^?"79F`eNG#8?kZ@qK"/;9G-k+n.G-k3HrN'9k,Wb"j^9#

iSeries 400 G#8?kZ@qNI}H$s?<MCHKD$F\7/O"XG#8?kZ@qNI}Yr

2H7F/@5$#

Cryptographic Access Provider
Cryptographic Access Provider O"79F`GHQG-k?tNEf;CHrw(F$^9#Ef;CHH

O"5^6^J;-ejF#<!=NH_go;N3HG9#J<Nj9HO"D9N Cryptographic

Access Provider Kw(ilF$kEf;CHr(7F$^9#

5722-AC1 Cryptographic Access Provider 40 SCH
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 SCH
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

5722-AC3 Cryptographic Access Provider 128 SCH
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
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*rG-k Cryptographic Access Provider NP<8gsO"qdOhKhCFBj5lk3H,"j^

9# Cryptographic Access Provider rm<I7*(?JiP"w(ilF$kEf;CHrIlGbHQ

G-^9#

&����'(��!����	
#� Java ������	


{8N3<IG Secure Socket Layer (SSL) rHQ9kKO"^:GiK=1CH&U!/Hj<rHQ9

kh&K3<IrQ97J1lPJj^;s#

=1CH&U!/Hj<rHQ9kh&K3<IrQ99kKO"J<N9FCWrBT7^9#

1. J<NTr4HQNWm0i`KIC7F"SocketFactory /i9r$s]<H7^9#

import javax.net.*;

2. SocketFactory *V8'/HN$s9?s9rk@9kTrIC7^9#J<Kcr(7^9#

SocketFactory socketFactory

3. SocketFactory $s9?s9r"a=CI SocketFactory.getDefault() H1yNMK_j7F"i|_j7

^9#J<Kcr(7^9#

socketFactory = SocketFactory.getDefault();

SocketFactory Nk@4NO"J<Nh&KJkO:G9#

SocketFactory socketFactory = SocketFactory.getDefault();

4. {8N=1CHri|_j7^9#k@9k=1CH4HK"=1CH&U!/Hj<eN

SocketFactory a=CI createSocket(host,port) rFSP7^9#

3N~@G"=1CHNk@OJ<Nh&KJkO:G9#

Socket s = socketFactory.createSocket(host,port);

33G"

v s O"n.9k=1CHG9#

v socketFactory O"9FCW 2 Gn.7? SocketFactory G9#

v host O"[9H&5<P<N>0r=99Hjs0QtG9#

v port O"=1CH\3N]<HVfr=90QtG9#

e-N9FCWr9YF0;9kH"3<IG=1CH&U!/Hj<,HQ5l^9#3<IK3lJ0

NQ9rC(k,WO"j^;s#FSP5lka=CIH=1CHN=8O"M3H7F9YFT/7^

9#

=1CH&U!/Hj<rHQ9kh&K5<P<&Wm0i`rQ99kcKD$FO"Xc: 5<P<

N=1CH&U!/Hj<rHQ9kh&K Java™ 3<IrQ99kYr2H7F/@5$#

=1CH&U!/Hj<rHQ9kh&K/i$"sH&Wm0i`rQ99kcKD$FO"Xc: /i

$"sHN=1CH&U!/Hj<rHQ9kh&K Java 3<IrQ99kYr2H7F/@5$#

�: �����&����'(��!����	
#� Java ������	


J<NcO"simpleSocketServer H$&1cJ=1CH&/i9rQ97"=1CH&U!/Hj<rHQ

7F9YFN=1CHrn.G-kh&K9k}!r(7F$^9# 1 D\NcO"=1CH&U!/H

j<NJ$ simpleSocketServer /i9r(7F$^9# 2 D\NcO"=1CH&U!/Hj<N"k

simpleSocketServer /i9r(7F$^9# 2 D\NcGO"simpleSocketServer , factorySocketServer K

>0Q95lF$^9#

c 1: =1CH&U!/Hj<NJ$=1CH&5<P<&Wm0i`
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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

c 2: =1CH&U!/Hj<N"k1cJ=1CH&5<P<&Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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");
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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();

}

}

XJpsKD$FO"X=1CH&U!/Hj<rHQ9k?aN Java™ 3<INQ9Yr2H7F/@

5$#

�: ��	-���&����'(��!����	
#� Java ������	


J<NcO"simpleSocketClient H$&1cJ=1CH&/i9rQ97"=1CH&U!/Hj<rHQ

7F9YFN=1CHrn.G-kh&K9k}!r(7F$^9# 1 D\NcO"=1CH&U!/H

j<NJ$ simpleSocketClient /i9r(7F$^9# 2 D\NcO"=1CH&U!/Hj<N"k

simpleSocketClient /i9r(7F$^9# 2 D\NcGO"simpleSocketClient , factorySocketClient K

>0Q95lF$^9#

c 1: =1CH&U!/Hj<NJ$=1CH&/i$"sH&Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* Simple Socket Client Program */

import java.net.*;
import java.io.*;

public class simpleSocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;
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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.

c 2: =1CH&U!/Hj<N"k1cJ=1CH&/i$"sH&Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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.

XJpsKD$FO"X=1CH&U!/Hj<rHQ9k?aN Java™ 3<INQ9Yr2H7F/@

5$#
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Secure Socket Layer ���	
#� Java ������	


9GK3<IfG=1CH&U!/Hj<rHQ7F=1CHrn.7F$klgO"4HQNWm0i`

K Secure Socket Layer (SSL) 5]<HrICG-^9#^@3<IfG=1CH&U!/Hj<rHQ7

F$J$lgO"X=1CH&U!/Hj<rHQ9kh&K Java™ 3<IrQ99kYr2H7F/@

5$#

SSL rHQ9kh&K3<IrQ99kKO"J<N9FCWrBT7^9#

1. Import javax.net.ssl.* to add SSL support:

import javax.net.ssl.*;

2. SSLSocketFactory rHQ7F SocketFactory ri|_j9k3HKhj" SocketFactory rk@9k#

SocketFactory newSF = SSLSocketFactory.getDefault();

3. 77$ SocketFactory rHQ7F"J0N SocketFactory NlgH18}!G=1CHri|_j9

k#

Socket s = newSF.createSocket(args[0], serverPort);

3lG"3<IfG SSL 5]<H,HQ5lkh&KJj^7?#3<IK3lJ0NQ9rC(k,W

O"j^;s#

3<INcO"Xc: Secure Socket Layer rHQ9kh&K Java /i$"sHrQ99kYH"Xc:

Secure Socket Layer rHQ9kh&K Java 5<P<rQ99kYr2H7F/@5$#

�: Secure Socket Layer ���	
#� Java �������	


J<NcO"factorySocketServer H$& 1 DN/i9rQ97F" Secure Socket Layer (SSL) rHQG-

kh&K9k}!r(7F$^9#

1 D\NcO" SSL rHQ7J$ factorySocketServer /i9r(7F$^9# 2 D\NcO"18/i

9G SSL rHQ9kbNr(7F*j">0, factorySSLSocketServer KQ95lF$^9#

c 1: SSL rHQ7J$1cJ factorySocketServer /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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();
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// 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();

}
}

c 2: SSL rHQ9k1cJ factorySocketServer /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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());
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// 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();

}
}

XJpsKD$FO"XSecure Socket Layer rHQ9kh&K Java™ 3<IrQ99kYr2H7F/@

5$#

�: Secure Socket Layer ���	
#� Java ��	-�����	


J<NcO"factorySocketClient H$& 1 DN/i9rQ97F" Secure Socket Layer (SSL) rHQG-

kh&K9k}!r(7F$^9#

1 D\NcO" SSL rHQ7J$ factorySocketClient /i9r(7F$^9# 2 D\NcO"18/i

9G SSL rHQ9kbNr(7F*j">0, factorySSLSocketClient KQ95lF$^9#

c 1: SSL rHQ7J$1cJ factorySocketClient /i9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/* 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.

c 2: SSL rHQ9k1cJ factorySocketClient /i9

316 iSeries: IBM Developer Kit for Java



m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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 {

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.

XJpsKD$FO"XSecure Socket Layer rHQ9kh&K Java™ 3<IrQ99kYr2H7F/@

5$#

��	
���%������	

ING#8?kZ@qrHQ9k+hak]KO"#tNWGrM89k,W,"j^9#4HQN79F

`NGU)kHZ@qrHQ9k3HbG-^97"LNZ@qrXj7FHQ9k3HbG-^9#

J<NlgO"79F`NGU)kHZ@qrHQ9k3HbG-^9#

v 4HQN Java™ "Wj1<7gsKCjN;-ejF#<Wo,J$#

v 4HQN Java "Wj1<7gsK,WJ;-ejF#<No`,,+iJ$#

v 79F`NGU)kHZ@q,"4HQN Java "Wj1<7gsN;-ejF#<Wor~?7F$

k#

m: 79F`NGU)kHZ@qrHQ9k3HKha?lgO"79F`I}TKd$go;F"GU)

kHN79F`Z@q,n.5lF$k3HrN'7F/@5$#G#8?kZ@qNI}KD$F\7/

O"XG#8?kZ@qNI}Yr2H7F/@5$#

79F`NGU)kHZ@qrHQ7J$lgO"LNHQ9kZ@qr*r9k,W,"j^9# 2 o

`NZ@qr*rG-^9#

v f<6<Z@q#3NZ@qO""Wj1<7gsNf<6<r1L7^9#

v 79F`Z@q#3NZ@qO""Wj1<7gs,BT5lF$k79F`r1L7^9#
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J<NlgO"f<6<Z@q,,WG9#

v "Wj1<7gs,/i$"sH&"Wj1<7gsH7FBT5lF$k#

v INf<6<,"Wj1<7gsrHCFnH7F$k+r1L9kZ@q,,WG"k#

J<NlgO"79F`Z@q,,WG9#

v "Wj1<7gs,5<P<&"Wj1<7gsH7FBT5lF$k#

v "Wj1<7gs,BT5lF$k79F`r1L9kZ@q,,WG"k#

,WJo`NZ@qr=L7*(?JiP""/;9D=JZ@q3sFJ<Nf+i:v9kG#8?k

Z@qr*rG-^9#

Java -�!��*���������%�������	


Secure Socket Layer (SSL) rHQ9kKO"G#8?kZ@qrHQ7F Java "Wj1<7gsrBT9

k,W,"j^9#

HQ9kG#8?kZ@qrXj9kKO"J<NWmQF#<rHQ7F/@5$#

v os400.certificateContainer

v os400.certificateLabel

?H(P"G#8?kZ@q MYCERTIFICATE rHQ7F Java "Wj1<7gs MyClass.class rBT

7?$lgK" MYCERTIFICATE ,G#8?kZ@q3sFJ< YOURDCC fK"kH" java 3^s

IOJ<Nh&KJj^9#

java -Dos400.certificateContainer=YOURDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass

HQ9kG#8?kZ@qr^@haF$J$lgO"XHQ9kG#8?kZ@qN*rYr2H7F/

@5$#79F`NGU)kHZ@qrHQ9kh&Khak3HbG-^9#3NZ@qO"79F`N

GU)kHNZ@q3sFJ<fK]I5lF$^9#

79F`NGU)kHNG#8?kZ@qrHQ9kKO"Z@qdZ@q3sFJ<rI3KbXj9k

,WO"j^;s#4HQN Java "Wj1<7gsG+0*K79F`NGU)kHNG#8?kZ@q

,HQ5l^9#

iSeries 400 G#8?kZ@qNI}H$s?<MCHKD$F\7/O"XG#8?kZ@qNI}Yr

2H7F/@5$#

���%����� -os400.certificateLabel ���)��: G#8?kZ@qO"]n79F`"f<

6<"*hS"Wj1<7gsr1L9k?aN$s?<MCH8`G9#G#8?kZ@qO"G#8?

kZ@q3sFJ<fK]I5lF$^9#G#8?kZ@q3sFJ<NGU)kHNZ@qrHQ7?

$lgO"Z@qNiYkrXj9k,WO"j^;s#CjNG#8?kZ@qrHQ7?$lgO"J

<NWmQF#<rHQ7F java 3^sIfKZ@qNiYkrXj7J1lPJj^;s#

os400.certificateLabel=

?H(P"MYCERTIFICATE H$&>0NZ@qrHQ7?$lgO"J<Nh&J java 3^sIr~

O7^9#

java -Dos400.certificateLabel=MYCERTIFICATE MyClass
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3NcGO" Java "Wj1<7gs MyClass KhjZ@q MYCERTIFICATE ,HQ5l^9#

MYCERTIFICATE , MyClass KHQ5lk?aKO"79F`NGU)kHNZ@q3sFJ<fKJ

1lPJj^;s#

���%������)"�� -os400.certificateContainer ���)��: G#8?kZ@q3sFJ

<KOG#8?kZ@q,]I5lF$^9# iSeries N79F`&GU)kHZ@q3sFJ<rHQ7

?$lgO"Z@q3sFJ<rXj9k,WO"j^;s#CjNG#8?kZ@q3sFJ<rHQ9

kKO"J<NWmQF#<rHQ7F java 3^sIfKG#8?kZ@q3sFJ<rXj9k,W,

"j^9#

os400.certificateContainer=

?H(P"MYDCC H$&>0N"HQ7?$G#8?kZ@qr^`Z@q3sFJ<rHQ7?$l

gO"J<Nh&J java 3^sIr~O7^9#

java -Dos400.certificateContainer=MYDCC MyClass

3NcGO"MyClass.class H$&>0N Java "Wj1<7gs," MYDCC H$&>0NG#8?kZ

@q3sFJ<fK"kGU)kHNG#8?kZ@qrHQ7F"79F`eGBT5l^9#"Wj1

<7gsfKn.7?=1CHKhCF" MYDCC fNGU)kHZ@q,HQ5lF"+J1L,To

l"9YFNL.]n,Tol^9#

G#8?kZ@q3sFJ<fNG#8?kZ@q MYCERTIFICATE rHQ7?$lgO"J<Nh&J

java 3^sIr~O7^9#

java -Dos400.certificateContainer=MYDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass

Java Secure Socket Extension ����� 1.4 ���	


Java Secure Socket Extension (JSSE) O" Secure Sockets Layer (SSL) WmH3kH Transport Layer

Security (TLS) WmH3kN>}rHQ7F"/i$"sHH5<P<NVKB4GEf=5l?L.rs

!7^9#

JSSE N IBM BuO IBM JSSE H$$^9# IBM JSSE KO"M$F#V iSeries JSSE WmP$@<H

chJ Java JSSE WmP$@<,H_~^lF$^9#

JSSE r5]<H9kh&K iSeries r=.9k}!KD$F\7/O"J<Njs/rHQ7F/@5

$#

JSSE r5]<H9kh&5<P<r=.9k

IBM JSSE rHQ9k?aN iSeries 5<P<N=.}!r2H7F/@5$#33KO"=UH&

'"Wo"JSSE WmP$@<NQ9}!"*hS,WJ;-ejF#<&WmQF#<H79F

`&WmQF#<KX9kpsb"j^9#

M$F#V iSeries JSSE WmP$@<rHQ9k

JSSE KeyStore /i9H SSLConfiguration /i9N M$F#V iSeries BuNHQ!r2H7F/@

5$#

JSSE Nc

Wm0i`crHQ7F""Wj1<7gsG JSSE rHQ9k}!r}r7F/@5$#3N Java
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=<9&3<IcO"/i$"sHH5<P<,"B4JL.D-rn.9k?aK"/i$"sH

H5<P<N>}GINh&K SSLContext *V8'/HrHQG-k+r(7F$^9#

JSSE �����	
#�������	


iSeries 5<P<eG Java 2 Software Development Kit (J2SDK) P<8gs 1.4 rHQ9kH-KO"

JSSE O9GK=.Q_G9#GU)kH=.O"M$F#V iSeries JSSE WmP$@<rHQ7^9#

&'��5-��: J2SDK P<8gs 1.4 G JSSE rHQ9kKO" iSeries 5<P<eK IBM

Cryptographic Access Provider 128-bit (5722-AC3) ,$s9H<k5lF$J1lPJj^;s#\7/

O"XCryptographic Access ProvidersYr2H7F/@5$#

JSSE ���	�����: M$F#V iSeries JSSE WmP$@<NeojKchJ Java JSSE WmP

$@<rHQ9kh& JSSE r=.9k3H,G-^9#$/D+NCjN JSSE ;-ejF#<&Wm

QF#<H Java 79F`&WmQF#<rQ99k3HKhCF"3N 2 DNWmP$@<NVNZj

X(,G-^9#\7/O"J<NHTC/r2H7F/@5$#

v JSSE WmP$@<

v JSSE ;-ejF#<&WmQF#<

v Java 79F`&WmQF#<

42!)�������7�: Java ;-ejF#<&^M<8c<rHQD=K7F JSSE "Wj1<

7gsrBT7F$klg"HQD=JMCHo</vDr_j9k,W,"kD=-,"j^9#\7/

O" Permissions in the Java 2 SDK N SSLPermission Nb@r2H7F/@5$#

JSSE ���	��

IBM JSSE KO"M$F#V iSeries JSSE WmP$@<HchJ Java JSSE WmP$@<,H_~^lF

$^9#INWmP$@<r*r7FHQ9k+O""Wj1<7gsN,WK~8F[Jj^9#

IAiN JSSE WmP$@<b JSSE $s?<U'<9NEMK`r7^9#3N 2 DNWmP$@<O

*_$d"$UN>N SSL ^?O TLS Bu (s Java BuGbD) HL.9k3H,G-^9#

�� Java JSSE ���	��: chJ Java JSSE WmP$@<O"J<NU#<Ac<rw(F$

^9#

v G#8?kZ@qr)f*hS=.9k?aN"ifk?$WN KeyStore *V8'/H (?H(P"

JKS *hS PKCS12 JI) rh}7^9#

v #tNBuN JSSE 3s]<MsHr$UGH_go;FloKHQ9k3H,G-kh&KJCF$

^9 (?H(P"M$F#V&WmP$@<N X509TrustManager rHQ7F"3NchJ Java JSSE

WmP$@<N SSLContext ri|=G-^9)#

IBMJSSE OchJ Java BuNWmP$@<>G9#3NWmP$@<>O",ZJ1<9rHQ7F

java.security.Security.getProvider() a=CI+""k$O"$/D+N JSSE /i9QNo9N getInstance()

a=CIKO9,W,"j^9#

�	)�� iSeries JSSE ���	��: M$F#V iSeries JSSE WmP$@<O"J<NU#<Ac

<rw(F$^9#

v M$F#V iSeries SSL 5]<HrHQ7^9#

v G#8?kZ@q^M<8c<rHQ7F"G#8?kZ@qr=.*hS)f7^9#

v G1NQU)<^s9rs!7^9#
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m: M$F#V iSeries JSSE WmP$@<O" KeyStore NG-J iSeries ?$Wr,WH7^9# JSSE

M$F#V iSeries JSSE WmP$@<O^?"$UN>NBuN3s]<MsH,=NBuKWi0$s

5lk3HrvD7^;s#

IbmISeriesSslProvider O"M$F#V iSeries BuN>0G9#3NWmP$@<>O",ZJ1<9rH

Q7F java.security.Security.getProvider() a=CI+""k$O"$/D+N JSSE /i9QNo9N

getInstance() a=CIKO9,W,"j^9#

�'/�� JSSE ���	�����: ;-ejF#<&WmQF#<K,ZJQ9rC(k3HKhC

F"GU)kHN JSSE WmP$@<rQ99k3H,G-^9#\7/O"J<NHTC/r2H7F

/@5$#

v JSSE ;-ejF#<&WmQF#<

JSSE WmP$@<rQ97?eO"79F`&WmQF#<,"77$WmP$@<,,WH9kG#8

?kZ@qps (09H") QN,ZJ=.rXj7F$k3HrN'7^9#\7/O"J<NHTC/

r2H7F/@5$#

v Java 79F`&WmQF#<

JSSE 42!)������)��

Java >[^7s (JVM) O"?tNEWJ;-ejF#<&WmQF#<rHQ7^9#3liN;-ej

F#<&WmQF#<O"Java ^9?<&;-ejF#<&WmQF#<&U!$krT89k3HKh

CF_j5l^9# java.security H$&3NU!$kO"LoO iSeries 5<P<eN

/QIBM/ProdData/Java400/jdk14/lib/security G#l/Hj<K"j^9#

J<Nj9HO"JSSE rHQ9k?aN"X"9k$/D+N;-ejF#<&WmQF#<r(7F$

^9#3Nb@O"java.security U!$krT89k?aN,$IH7FHQ7F/@5$#

security.provider.<integer>

HQ9k JSSE WmP$@<#3lOE*KEfWmP$@<&/i9NP?bT$^9#J<Nc

Nh&K"[Jk JSSE WmP$@<r5NKXj7F/@5$#

security.provider.5=com.ibm.as400.ibmonly.net.ssl.Provider
security.provider.6=com.ibm.jsse.IBMJSSEProvider

ssl.KeyManagerFactory.algorithm

GU)kHN KeyManagerFactory "k4j:`rXj7^9#M$F#V iSeries JSSE WmP$@

<NlgO"J<rHQ7^9#

ssl.KeyManagerFactory.algorithm=IbmISeriesX509

chJ Java JSSE WmP$@<NlgO"J<rHQ7^9#

ssl.KeyManagerFactory.algorithm=IbmX509

\7/O"javax.net.ssl.KeyManagerFactory N javadoc r2H7F/@5$#

ssl.TrustManagerFactory.algorithm

GU)kHN TrustManagerFactory "k4j:`rXj7^9#M$F#V iSeries JSSE WmP$@

<NlgO"J<rHQ7^9#

h 2 O Java ;-ejF#< 321



ssl.TrustManagerFactory.algorithm=IbmISeriesX509

chJ Java JSSE WmP$@<NlgO"J<rHQ7^9#

ssl.TrustManagerFactory.algorithm=IbmX509

\7/O"javax.net.ssl.TrustManagerFactory N javadoc r2H7F/@5$#

ssl.SocketFactory.provider

GU)kHN SSL =1CH&U!/Hj<rXj7^9#M$F#V iSeries JSSE WmP$@<N

lgO"J<rHQ7^9#

ssl.SocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLSocketFactoryImpl

chJ Java JSSE WmP$@<NlgO"J<rHQ7^9#

ssl.SocketFactory.provider=com.ibm.jsse.JSSESocketFactory

\7/O"javax.net.ssl.SSLSocketFactory N javadoc r2H7F/@5$#

ssl.ServerSocketFactory.provider

GU)kHN SSL 5<P<&=1CH&U!/Hj<rXj7^9#M$F#V iSeries JSSE Wm

P$@<NlgO"J<rHQ7^9#

ssl.ServerSocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLServerSocketFactoryImpl

chJ Java JSSE WmP$@<NlgO"J<rHQ7^9#

ssl.ServerSocketFactory.provider=com.ibm.jsse.JSSEServerSocketFactory

\7/O"javax.net.ssl.SSLServerSocketFactory N javadoc r2H7F/@5$#

JSSE Java *
)�����)��

"Wj1<7gsG JSSE rHQ9kKO"GU)kHN SSLContext *V8'/H,=.NN'rT&?

aK,WJ"$/D+N79F`&WmQF#<rXj9k,W,"j^9#$/D+NWmQF#<O>

}NWmP$@<K,Q5l"=N>OM$F#V iSeries WmP$@<K@1,Q5l^9#

M$F#V iSeries JSSE WmP$@<rHQ9kH-"WmQF#<rXj7J$lg"

os400.certificateContainer OGU)kHN *SYSTEM KJj^9,"=lO"JSSE ,79F`Z@q9H

"bNGU)kHN(sHj<rHQ9k3HrU#7^9#

������	�����	
���)��: J<NWmQF#<O>}N JSSE WmP$@<K,Q5

l^9#=l>lNb@GO":v9klgKO"GU)kHNWmQF#<b(7F$^9#

javax.net.ssl.trustStore

GU)kHN TrustManager ,HQ9k KeyStore *V8'/H,~CF$kU!$kN>0#GU)

kHMO jssecacerts ^?O (jssecacerets ,8_7J$lgO) cacerts G9#

javax.net.ssl.trustStoreType

GU)kHN TrustManager ,HQ9k KeyStore *V8'/HN?$W#GU)kHMO

KeyStore.getDefaultType a=CIKhCFa5lkMG9#

322 iSeries: IBM Developer Kit for Java



javax.net.ssl.trustStorePassword

GU)kHN TrustManager ,HQ9k KeyStore *V8'/HNQ9o<I#

javax.net.ssl.keyStore

GU)kHN KeyManager ,HQ9k KeyStore *V8'/H,~CF$kU!$kN>0#

javax.net.ssl.keyStoreType

GU)kHN KeyManager ,HQ9k KeyStore *V8'/HN?$W#GU)kHMO

KeyStore.getDefaultType a=CIKhCFa5lkMG9#

javax.net.ssl.keyStorePassword

GU)kHN KeyManager ,HQ9k KeyStore *V8'/HNQ9o<I#

iSeries ��	)�� JSSE ���	�������	
���)��: J<NWmQF#<O"M$F

#V iSeries JSSE WmP$@<KN_,Q5l^9#

os400.secureApplication

"Wj1<7gs ID# JSSE O"J<N$:l+NWmQF#<,Xj5lF$J$lgKN_"

3NWmQF#<rHQ7^9#

v javax.net.ssl.keyStore

v javax.net.ssl.keyStoreType

v and javax.net.ssl.keyStorePassword

os400.certificateContainer

HQ9k0js0N>0# JSSE O"J<N$:l+NWmQF#<,Xj5lF$J$lgKN

_"3NWmQF#<rHQ7^9#

v javax.net.ssl.keyStore

v javax.net.ssl.keyStoreType

v javax.net.ssl.keyStorePassword

v os400.secureApplication

os400.certificateLabel

HQ9k0js0&iYk# JSSE O"os400.certificateContainer WmQF#<,_j5lHQ5lF

$klgKN_"3NWmQF#<rHQ7^9#

����: 79F`&WmQF#<KD$F\7/O"J<NHTC/r2H7F/@5$#

v iSeries 5<P<eN J2SDK P<8gs 1.4 QN Java 79F`&WmQF#<

v Sun Java Web 5$HNXSystem PropertiesY

�	)�� iSeries JSSE ���	�����	


M$F#V iSeries JSSE WmP$@<O"JSSE /i9*hS$s?<U'<9Nl0rw(F$^9#M

$F#V iSeries WmP$@<rzL*KHQ9k?aK"J<Npsr2H7F/@5$#
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v SSLContext.getInstance a=CINWmH3kM

v M$F#V KeyStore Bu

v M$F#V iSeries WmP$@<rHQ9k]N)sv`

v SSLConfiguration N Javadoc ps

SSLContext.getInstance +&���������: J<N=GO" iSeries JSSE WmP$@<N

SSLContext.getInstance a=CINWmH3kMr(7"=lrb@7F$^9#

WmH3kM 5]<H5lF$k SSL WmH3k

SSL SSL P<8gs 2" SSL P<8gs 3"*hS TLS P<8gs 1

SSLv2 SSL P<8gs 2

SSLv3 SSL P<8gs 3

TLS SSL P<8gs 2" SSL P<8gs 3"*hS TLS P<8gs 1

TLSv1 TLS P<8gs 1

SSL_TLS SSL P<8gs 2" SSL P<8gs 3"*hS TLS P<8gs 1

�	)�� iSeries KeyStore ��: M$F#V iSeries WmP$@<O"IbmISeriesKeyStore ?$WN

KeyStore /i9NBurw(F$^9#09H"NBuO"G#8?kZ@q^M<8c<&5]<HN

^ojNiCQ<rs!7^9#09H"NbFO"CjN"Wj1<7gs ID ^?O0js0&U!

$k"Q9o<I"*hSiYkK~8F[Jj^9# JSSE OG#8?kZ@q^M<8c<+i0j

s0&(sHj<rm<I7^9#(sHj<rm<I9k?a" JSSE O"Wj1<7gs,GiK0

9H"&(sHj<^?O0js0psK"/;97h&H9kH-K",ZJ"Wj1<7gs ID ^

?O0js0psrHQ7^9#09H"OQ9G-:"=.NQ9O9YFG#8?kZ@q^M<8c

<rHQ7FToJ1lPJj^;s#

G#8?kZ@q^M<8c<NHQ!KD$F\7/O"J<NHTC/r2H7F/@5$#

G#8?kZ@q^M<8c<

�	)�� iSeries ���	�����	
������: M$F#V iSeries JSSE WmP$@<,!=

9k?aKO" JSSE "Wj1<7gs,M$F#VBuN3s]<MsHN_rHQ9k,W,"j^

9#?H(P"M$F#V iSeries JSSE P~"Wj1<7gsO"chJ Java JSSE WmP$@<rHQ

7Fn.5l? X509KeyManager *V8'/HrHQ7F"M$F#V iSeries JSSE WmP$@<rHQ

7Fn.5l? SSLContext *V8'/Hr5oKi|=9k3HOG-^;s#

5iK"M$F#V iSeries WmP$@<bN X509KeyManager *hS X509TrustManager NBuO"

IbmISeriesKeyStore *V8'/H+ com.ibm.as400.SSLConfiguration *V8'/HN$:l+rHQ7Fi

|=7J1lPJj^;s#

m: -hNjj<9GOe-N)sv`,Q95l"M$F#V iSeries JSSE WmP$@<,sM$F#

V&3s]<MsH (?H(P" JKS KeyStore d IbmX509 TrustManagerFactory) XNWi0$srvD

9kh&KJkD=-,"j^9#

�: IBM Java 42-�&�������

JSSE NcGO"/i$"sH*hS5<P<,M$F#V iSeries JSSE WmP$@<rHQ7F"B4J

L.rD=K9k3sF-9Hrn.9k}!r(7F$^9#
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m: $:lNcGb"java.security U!$kNXj9kWmQF#<K++o:"M$F#V iSeries JSSE

WmP$@<rHQ7^9#

Xc: SSLContext *V8'/HrHQ9k SSL /i$"sHY

3N/i$"sH&Wm0i`NcGO" ″MY_CLIENT_APP″ "Wj1<7gs ID rHQ9k?aKi

|=rT&" SSLContext *V8'/HrHQ7^9#3NWm0i`GO"java.security U!$kK*1

kXjN-5K++oi:"M$F#V iSeries $sWjasF<7gsrHQ7^9#

Xc: SSLContext *V8'/HrHQ9k SSL 5<P< Y

J<N5<P<&Wm0i`O"anKn.5l?09H"&U!$kKhCFi|=rT&"SSLContext

*V8'/HrHQ7^9#09H"&U!$kN>0O /home/keystore.file G"j"09H"&Q9

o<IO password G9#

3N5sWk&Wm0i`O"IbmISeriesKeyStore *V8'/Hrn.9k?aK09H"&U!$kr,

WH7^9#09H"&*V8'/HO"Wj1<7gs ID H7F MY_SERVER_APP rXj7J1l

PJj^;s#

09H"rn.9k?aK"J<N3^sIN$:l+rHQ9k3H,G-^9#

v Qshell 3^sI&WmsWH+i:

java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
-storepass password -appid MY_SERVER_APP

Qshell G Java 3^sIrHQ9k3HKD$F\7/O"J<NHTC/r4w/@5$#

XQshellY

v iSeries 3^sI&WmsWH+i:

RUNJVA CLASS(com.ibm.as400.SSLConfiguration) PARM(’-create’ ’-keystore’
’/home/keystore.file’ ’-storepass’ ’password’ ’-appid’ ’MY_SERVER_APP’)

J<NC-v`O9YFN IBM JSSE 5sWkK,Q5l^9#

3<INC-v`ps

IBM O*RMK"9YFNWm0i_s0&3<I&5sWkrHQ9k3H,G-ksHj*JH

Q"rvz7^9#*RMO"3N5sWk&3<I+i"*RMH+NCLNK<:Kgo;?`

wNWm0i`rn.9k3H,G-^9#

9YFN5sWk&3<IO"cH7F(9\*GN_"IBM Khjs!5l^9#3N5sWk&

Wm0i`O""ifkro<K*1k04JF9HrPF$^;s#7?,CF"IBM O"3li

N5sWk&Wm0i`KD$F.j-"xX-b7/O!=-,"k3Hr[Na+7?j"]Z

9k3HOG-^;s#

33K^^lk9YFNWm0i`O"=89k^^NuVGs!5l"$+Jk]Zb,Q5l^

;s#h0TN"xNT/2"&J-"Cj\*,g-KX9k[(N]ZN,Qb$C5$"j^

;s#
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�: SSLContext 6��5�����	
 SSL ��	-��
m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// 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.
*/
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;);
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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...“);
System.out.println(received);

} catch (Exception e) {
System.out.println(”Unexpected exception caught: “ +

e.getMessage());
e.printStackTrace();

}
}

}

�: SSLContext 6��5�����	
 SSL ����

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

//////////////////////////////////////////////////////////////////////////////////
//
// 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:
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//
// 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”
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.
*/
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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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� 3 � Java Authentication and Authorization Service

Java™ Authentication and Authorization Service (JAAS) O" Java 2 Software Development Kit (J2SDK),

Standard Edition N8`H%!=G9#=_N J2SDK N"/;9)fO"3<IN/85dp>TKpE

/bNG9 (3<I&=<9KpE$?"/;9)f)#?@73lGO"3<INBTTKpE/ICN

"/;9)fr\T9k3H,G-^;s# JAAS ,s!9kUl<`o</KO"3N5]<H, Java

2 ;-ejF#<&bGkKP7FIC5lF$^9#

JAAS API O"J2SDK P<8gs 1.2 *hS 1.3 NH%!=H7F" IBM *hS Sun

Microsystems, Inc. KhCFHQ5lF$^9# IBM *hS Sun O"CjNf<6<dH5r=TN

Java 9lCIKX"U1ilkh&K9k?a"3NH%!=r3~7F$^9#3lrT&KO"

javax.security.auth.Subject a=CIrHQ7^9#*W7gsH7F"pCHJk*Zl<F#s0&79

F`N9lCIG com.ibm.security.auth.ThreadSubject a=CIrHQ9k3HbG-^9#

m: J2SDK P<8gs 1.4 GO"JAAS OH%!=GOJ/Jj"p\ SDK NltKJj^7?#

iSeries 5<P<eN JAAS BuO" Sun Microsystems, Inc. NBuH_9-,"j^9#3NqAGO"

iSeries BuKG-N&LKD$F7$^9#33GO"JAAS H%!=NlLqAK:L7F$k3Hr

0sH7^9#3NpsH iSeries NpsrxQ7d9/9k?aK"J<Njs/,QU5lF$^9#

v XAPI Developers GuideYGO"=UH&'"+/K*1k JAAS API NHQKD$FNps,s!5

l^9#

v XLogin/Authentication Module Developers GuideYGO" JAAS N'ZKX9kLKG@rgo;F$^

9#

v XJAAS API SpecificationYKO" JAAS KX9k Javadoc Nps,(5lF$^9#

JAAS NHQ}!N\YKD$FO"J<NHTC/r2H7F/@5$#

v XJAAS QK iSeries 5<P<r`w7F=.9kY

v XJAAS N5sWkY

v XiSeries 5<P<G-N JAAS JavadocY

JASS (Java Authentication and Authorization Service) �� iSeries
�����������	


Java™ Authentication and Authorization Service (JAAS) rHQ9kKO"=UH&'"Wor~?7F"

iSeries 5<P<r=.7J1lPJj^;s#

iSeries 5<P<eG JAAS 1.0 rBT9k?aN=UH&'"Wo

J<Ni$;s9&Wm0i`r$s9H<k7F/@5$#

v Java 2 SDK"P<8gs 1.4 (J2SDK)

v IBM Toolbox for Java (mod 4) i$;s9&Wm0i` (5722-JC1) O" OS 9lCIH5rQ99k

?aK,WG9#3lKO" iSeries N OS 9lCIH5NQ9r5]<H9k?aK,WJ

ProfileTokenCredential /i9H"G-NBu/i9,^^lF$^9#

79F`r=.9k
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79F`r=.7F JAAS rHQG-kh&K9kKO"J<N9FCWK>CF/@5$#

1. JDK 1.2 *hS 1.3 G"jaas13.jar U!$kQNH%G#l/Hj<XN7s\jC/&js/rIC

7^9#3lKhj"H%/i9&m<@<O"3N JAR U!$krm<I7^9#js/rIC9

kKO"iSeries 3^sI~OTGJ<N3^sIr (9YF 1 TG) BT7^9#

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jaas13.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jaas13.jar’)

m: JDK 1.4 GO"H%G#l/Hj<XN7s\jC/&js/rIC9k,WO"j^;s#

JAAS O3NP<8gsGNp\ SDK NltG9#

2. GU)kHN login.config U!$kO ${java.home}/lib/security K"j^9#3lO"

com.ibm.as400.security.auth.login.BasicAuthenticationLoginModule rFSP9bNG9#3N login.config

U!$kO"1lQSN ProfileTokenCredential r'ZQ_5V8'/HKUC7^9#LN*W7gs

rXj7?H+N login.config U!$krHQ9kKO""Wj1<7gsN/0~KJ<N79F

`&WmQF#<r^ak3H,G-^9#

-Djava.security.auth.login.config=your login.config file

3. jt400Native.jar U!$kQNH%G#l/Hj<XN7s\jC/&js/rIC7^9#3lKh

j"H%/i9&m<@<,3NU!$krm<IG-kh&KJj^9# jaas13.jar U!$kO"

IBM Toolbox for Java NltG"k.$uBu/i9G3N JAR U!$kr,WH7^9#^?"3

NU!$kr CLASSPATH K^alP""Wj1<7gs&/i9&m<@<b3NU!$krm<

IG-^9#3NU!$k,/i9Q9&G#l/Hj<+im<I5lklgO"H%G#l/Hj

<XN7s\jC/&js/rIC7J$G/@5$#

jt400Native.jar U!$k+i /QIBM/ProdData/Java400/jdk14/lib/ext G#l/Hj<XN7s\jC

/&js/rn.9kH"5<P<eN9YFN JDK 1.4 f<6<O"3NP<8gsN

jt400Native.jar rHQ7^9# Ff<6<KhCFHQ9k IBM Toolbox for Java /i9NP<8

gs,[Jklg"3lOTTgG9#LN*rhH7F"0RNh&K""Wj1<7gsN

CLASSPATH K jt400Native.jar r~lk3H,G-^9#^?"H+NG#l/Hj<XN7s\jC

/&js/rIC7F+i""Wj1<7gsN/0~K java.ext.dirs 79F`&WmQF#<rXj

7F=NG#l/Hj<rH%G#l/Hj<N/i9Q9K^ak"H$&*rhb"j^9#

jt400Native.jar U!$kr /QIBM/ProdData/Java400/jdk13/lib/ext G#l/Hj<Kjs/9kKO"

iSeries 3^sI~OTGJ<N3^sIrBT7Fjs/rIC7^9#

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jt400Native.jar’)

jt400Native.jar U!$kr /QIBM/ProdData/Java400/jdk14/lib/ext G#l/Hj<Kjs/9kKO"

iSeries 3^sI~OTGJ<N3^sIrBT7Fjs/rIC7^9#

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk14/lib/ext/jt400Native.jar’)

jt400Native.jar rH+NG#l/Hj<Kjs/9kKO"!Nh&K7^9#

a. js/rIC9kKO"iSeries 3^sI~OTGJ<N3^sIrBT7^9#

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’your extension directory/jt400Native.jar’)

b. java Wm0i`rFSP9H-O"J<NQ?<srHQ7^9#

java -Djava.ext.dirs=your extension directory:default
extension directories
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m: iSeries .$u/i9KD$FN\YO"XIBM Toolbox for JavaYr2H7F/@5$#33

GV;-ejF#<&/i9Wr/jC/7^9#!KV'Z5<S9Wr/jC/7F/@5

$#VProfileTokenCredentialWr/jC/7^9#GeKVPackageWr/jC/7F/@5

$#

4. Java 2 ]j7<&U!$kr977F" IBM Toolbox for Java JAR U!$kNB]NLVXN,ZJ

"/;9r'D7^9#3liNU!$k+iH%G#l/Hj<XN7s\jC/&js/,n.5

l" ${java.home}/lib/security/java.policy U!$kbG=NG#l/Hj<K java.security.AllPermission

,'D5lF$Fb"'DO JAR U!$kNB]NLVKpE$FTol^9#

IBM Toolbox for Java G.$u/i9r57/HQ9kKO""Wj1<7gsN Java 2 ]j7<&

U!$kKJ<NTrIC7^9#

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";

}

3liNvDO""Wj1<7gsN codeBase KbIC9k,W,"j^9#3lO"IBM Toolbox

for Java JAR U!$k,BT9k`n,C"b<IGOBT5lJ$?aG9#

Java 2 ]j7<&U!$kKD$FO"XAPI Developers GuideYr2H7F/@5$#

5. iSeries [9H&5<P<,O07FT/7F$k3HrN'7F/@5$# Toolbox bK"k

ProfileTokenCredential /i9 (jt400Native.jar JI) O"'ZQ_5V8'/HKUC5l?.$uH7

FHQ5l^9#.$u/i9O[9H&5<P<XN"/;9r,WH7^9#5<P<,O07F

T/7F$k+I&+r!:9kKO" iSeries 3^sI&WmsWHGJ<N3^sIr~O7^

9#

v StrHostSVR *all

v StrTcpSvr *DDM

5<P<,9GKO07F$klgO"?b/3j^;s#5<P<,O07F$J$lgO"5<P

<,O05l^9#

JAAS (Java Authentication and Authorization Service) �����
33KO" iSeries 5<P<eN Java™ Authentication and Authorization Service (JAAS) N5sWkXNj

s/,"j^9#qAKO"2 DN JAAS 5sWk (HelloWorld H SampleThreadSubjectLogin) ,U07

F$^9#b@H=<9&3<IKD$FO"J<r/jC/7F/@5$#

v XHelloWorldY

v XSampleThreadSubjectLoginY
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� 4 � IBM Java Generic Security Service (JGSS)

Java Generic Security Service (JGSS) O"'Z*hS;-e"&aC;<8s0QNFQ$s?<U'<9

rs!7^9#3N$s?<U'<9G"k)0"x+0"^?O>N;-ejF#<&F/Nm8<rY

<9K7?FoNa+K:`rHQ9k3H,G-^9#

pCHJk;-ejF#<&a+K:`N#(5dC-r8`$s?<U'<9GlL=9k3HKhj"

JGSS O;-e"&MCHo</&"Wj1<7gsN+/KJ<Nx@rs!7^9#

v 1lNj]$s?<U'<9rxQ9k"Wj1<7gsr+/9k3H,G-k#

v Q9rC(k3HJ/";-ejF#<&a+K:`N[Jk"Wj1<7gsrHQ9k3H,G-

k#

JGSS O Generic Security Service Application Programming Interface (GSS-API) QN Java P$sG#s0

rjA7^9,"=N API O Internet Engineering Task Force (IETF) KhCF8`=5l" X/Open

Group KhCFNQ5lF$k Ef API G9#

IBM JGSS $sWjasF<7gsO IBM JGSS HFPlF$^9#IBM JGSS O pCHJkGU)k

H&;-ejF#<&79F`H7F Kerberos V5 rHQ9k GSS-API Ul<`o</N$sWjas

F<7gsG9#=lO^?"Kerberos .$urn.7HQ9k?aN Java ™ Authentication and

Authorization Service (JAAS) m0$s&b8e<kH7Fb!=7^9#5iK"=liN.$urHQ

9klg"JGSS K JAAS "BrBT5;k3HbG-^9#

IBM JGSS KO"M$F#V iSeries JGSS WmP$@<"Java JGSS WmP$@<"*hS Kerberos .

$uI}D<k (kinit"ktab"*hS klist) N Java P<8gs,H_~^lF$^9#

m: M$F#V iSeries JGSS WmP$@<O"M$F#V iSeries Network Authentication Services (NAS)

i$Vij<rHQ7^9#M$F#V&WmP$@<rHQ9klg"M$F#V iSeries Kerberos f<

F#jF#<rHQ7J1lPJj^;s#\7/O"XJGSS WmP$@< Yr2H7F/@5$#

JGSS NHQKD$F\7/O"J<NHTC/r2H7F/@5$#

XJGSS N50Y

GSS-API `nNbe`Nb@d;-ejF#<&a+K:`N5WJI"JGSS N50rRp7^

9#

XJGSS rHQ9kh&K5<P<r=.9kY

Java™ 2 Software Development Kit, Standard Edition (J2SDK) G IBM JGSS rHQ9k?aK4HQ

N iSeries 5<P<r=.9k}!r!w7^9#=NfKO";-ejF#<&^M<8c<G

JGSS rHQ9kNK,WJ"/;9"N1L*hS_j,^^l^9#

XJGSS "Wj1<7gsNBTY

!!iSeries 5<P<eGN JGSS "Wj1<7gsNBTKD$FX,7^9#=NfGO"JAAS

rHQ9k?aN`neN50dX(,rb5lF$^9#

XJGSS "Wj1<7gsN+/Y

;-e"&"Wj1<7gsr+/9k?aK JGSS rHQ9k}!r2H7^9#His9]<

H&H</sN8."JGSS *V8'/HNn."3sF-9HN_jJIKD$FX,7^9#
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XJGSS javadoc 2HpsY

org.ietf.jgss api QC1<8fN/i9*hSa=CI"*hS Kerberos .$uI}D<k

(kinit"ktab"klist) N Java P<8gsKX9k javadoc psr|,7^9#

XJGSS N5sWkY

5sWk&Wm0i`rHQ7F"4HQN"Wj1<7gsG JGSS rHQ9k}!r4Y^9#

5sWk8qKO"Java =<9&3<I"5sWkrBT9k?aNX("=.*hS]j7<&U

!$kJI,^^l^9#

Java ;-ejF#< *hSlL;-ejF#<&5<S9KD$F\7/O"J<N8qr4w/@5

$#

v J2SDK Security enhancement Sun Microsystems,Inc."Java GSS-API \YpsXNjs/r^`

v Internet Engineering Task Force (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

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

JGSS ���

JGSS N`nO"Generic Security Service Application Programming Interface (GSS-API) KhCF8`=5l

F$kh&K"4 DN[JkJ,G=.5lF$^9#

1. Wjs7QkQ.$uN}8

2. PyWjs7QkL.VN;-ejF#<&3sF-9HNn.*hS_j

3. PyVN;-e"&aC;<8Nr9

4. j=<9N/j<s"CW*hSjj<9

5iK"JGSS O Java Cryptographic Architecture rhQ7"[Jk;-ejF#<&a+K:`N7<`

l9JWi0rD=K7^9#

J<Njs/+i"3liEWJ JGSS N50KD$FNbe`Nb@rI`3H,G-^9#

v XWjs7Qk*hS.$uY

v X3sF-9HN_jY

v XaC;<8]n*hSr9Y

v Xj=<9N/j<s"CW*hSr|Y

v X;-ejF#<&a+K:`Y

�!�*�������

"Wj1<7gs,Py!=H JGSS ;-e"L.rT&?aN ID rWjs7QkHFS^9#Wjs

7QkO"Bf<6<"^?O+05<S9Nlgb"j^9#Wjs7QkO=Na+K:`NbHG"

ID rZ@9kbNH7F;-ejF#<&a+K:`Cj.$urM@7^9#?H(P"Kerberos a+
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K:`rHQ9klg"Kerberos 0[[;s?< (KDC) KhCF/T5lkA1CHvDA1CHNA0

rHj^9#^kA&a+K:`D-GO"GSS-API .$uO#tN.$u(lasHr^`3H,G

-"F(lasHO 1 DNpCHJka+K:`.$ur=7^9#

GSS-API ,JGO"Wjs7Qk,.$urM@9k}!O,j5lF*i:"GSS-API $sWjasF

<7gsO.$uNM@jJrs!7J$N,aLG9#Wjs7QkO GSS-API rHQ9k0K.$u

r@^9#GSS-API OWjs7QkN?aK.$ur@k;-ejF#<&a+K:`r1KHq9kK

9.^;s#

IBM JGSS KO"Java GN Kerberos .$uI}D<kXkinitY"XktabY*hSXklistY,H_~^lF

$^9#5iK"IBM JGSS O"JASS rHQ9k*W7gsN Kerberos m0$s&$s?<U'<9r

s!9k3HKhCF8` GSS-API r/=7^9#chN Java JGSS WmP$@<O*W7gsNm0

$s&$s?<U'<9r5]<H7F$^9,"M$F#V iSeries WmP$@<O5]<H7F$^;

s#\7/O"J<NHTC/r2H7F/@5$#

v XKerberos .$uNh@Y

v XJGSS WmP$@<Y

��)4
����

;-ejF#<.$urM@7?e"2 DNL.Py!=O=N.$urHQ7F;-ejF#<&3sF

-9Hr_j7^9# 2 DNPy!=O 1 DNkg3sF-9Hr_j7^9,"FPy!=O=N3s

F-9HN+,+HNm<+k&3T<r]}7^9#3sF-9HN_jKO"u.Py!=KP7FP

y!='Zr+O9k3H,^^l^9#$K7(<?<Oj_'ZNWar*r9k3H,G-^9,"

=Nlg""/;W?<O+Hr$K7(<?<K'Z7^9#

3sF-9HN_j,0;9k]"_j5l?3sF-9HO 2 DNPy!=VGN=NeN;-e"&

aC;<8r9rD=K9kuVps (&-Ef0JI) rn.7^9#

+����	�����

3sF-9H,_j5lkH"2 DNPy!=N;-e"&aC;<8r9,D=KJj^9#aC;<8

N/.5O"aC;<8r(s3<I9k?aNm<+k GSS-API $sWjasF<7gsrFSP7^

9#3lKhj"aC;<8N]4-rNB9k3H,G-""klgOaC;<8N!)-rNBK9k

3H,G-^9#=Ne""Wj1<7gsOPy!=KkLH</srwj^9#

Py!=Nm<+k GSS-API $sWjasF<7gsO"_j5l?3sF-9H+iNpsrJ<N}

!GHQ7^9#

v aC;<8N]4-r!Z9k

v aC;<8rEfrI9k (aC;<8,Ef=5lF$klg)

!&�
��!��-�����


j=<9rr|9k?aK"JGSS "Wj1<7gsOTWJ3sF-9Hro|7^9# JGSS "Wj1

<7gsOo|5l?3sF-9HK"/;99k3HOG-^9,"aC;<8r9N?aK=lrHQ

9kHc0,/87^9#

h 4 O IBM Java Generic Security Service (JGSS) 337

rzahajgssknit.htm
rzahajgssktab.htm
rzahajgssklst.htm


42!)���+;?:�

GSS-API O"1 DJeNpCHJk;-ejF#<&a+K:`Nj]Ul<`o</+i=.5lF$

^9#INh&KUl<`o</,pCHJk;-ejF#<&a+K:`Hj_nQ9k+O"$sWj

asF<7gsKhCF[Jj^9#=Nh&J$sWjasF<7gsO 2 DNlL+F4j<K,1

il^9#

v l}NbNj7C/J$sWjasF<7gsO"Ul<`o</r1lNa+K:`K/OKP$s

I7^9#3No`N$sWjasF<7gsGO">Na+K:`d18a+K:`NLN$sWj

asF<7gsG5(HQG-J/Jj^9#

v b&l}NbYJb8ei<&$sWjasF<7gsO"H$d95H@p-rs!7^9#3No

`N$sWjasF<7gsGO"LN;-ejF#<&a+K:`H=N$sWjasF<7gsr

Ul<`o</K7<`l9+DFWKkg9k3H,G-^9#

IBM JGSS OeTN+F4j<K07^9#b8ei<&$sWjasF<7gsH7F"IBM JGSS O

Java Cryptographic Architecture (JCA) KhCFjA5l?WmP$@<&Ul<`o</rhQ7"9YF

Np\a+K:`r (JCA) WmP$@<H7Fhj7$^9#JGSS WmP$@<O JGSS ;-ejF#

<&a+K:`NqN*J$sWjasF<7gsrs!7^9#"Wj1<7gsO#tNa+K:`r

$s9?s9=7FHQ7^9#

WmP$@<,#tNa+K:`r5]<H9kNOD=G"j"JGSS O[Jk;-ejF#<&a+K

:`rJ1KHQG-kh&K7^9#7+7"GSS-API O"#tNa+K:`,xQD=JlgK" 2

DNL.Py!=,a+K:`r*r9kjJrs!7^;s#a+K:`r*r9k 1 DN}!O"

Simple And Protected GSS-API Negotiating Mechanism (SPNEGO) G+O9k3HG9#3lO"2 DNP

y!=VNB]Na+K:`r^W9k?wa+K:`G9# IBM JGSS KO SPNEGO a+K:`O^

^lF$^;s#

SPNEGO KD$F\7/O"Internet Engineering Task Force (IETF) RFC 2478 The Simple and Protected

GSS-API Negotiation Mechanism r4w/@5$#

IBM JGSS ���	
#� iSeries �������	


IBM JGSS rHQ9kh&K iSeries 5<P<r=.9k}!O"4HQN5<P<eGT/7F$k

Java 2 Software Development Kit (J2SDK) NP<8gsKhCF[Jj^9# IBM JGSS rHQ9kh&

K iSeries 5<P<r=.9k3HKD$F\7/O"J<Njs/r4w/@5$#

v XJ2SDK, version 1.3 G JGSS rHQ9kY

v XJ2SDK, version 1.4 G JGSS rHQ9kY

v XJGSS r=.7M$F#V iSeries JGSS WmP$@<rHQ9kY

J2SDK, version 1.3 � JGSS ���	
#� iSeries �������

	


4HQN iSeries 5<P<eG Java 2 Software Development Kit (J2SDK), version 1.3 rHQ9klg"

JGSS rHQG-kh&K5<P<r`w7=.9k,W,"j^9#GU)kHN=.O"chN Java

JGSS WmP$@<rHQ7^9#
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&'��5-��

J2SDK, version 1.3 G JGSS rHQ9k?aKO"4HQN5<P<K Java Authentication and

Authorization Service (JAAS) 1.3 ,$s9H<k5lF$J1lPJj^;s#

JGSS ���	
#��������	


J2SDK, version 1.3 G JGSS rHQ9kh&K5<P<r=.9k?aKO" ibmjgssprovider.jar U!$k

QNH%G#l/Hj<XN7s\jC/&js/rIC7^9# ibmjgssprovider.jar U!$kKO"

JGSS /i9*hSchN Java JGSS WmP$@<,^^lF$^9#7s\jC/&js/rIC9k

H"H%/i9&m<@<O ibmjgssprovider.jar U!$krm<IG-kh&KJj^9#

7s\jC/&js/rIC9k

7s\jC/&js/rIC9k?aKO"iSeries 3^sITKJ<N3^sIr~O7 (1 TG)"

ENTER r!7F/@5$#

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssprovider.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/ibmjgssprovider.jar’)

m: iSeries 5<P<NGU)kH Java 1.3 ]j7<O"JGSS K,ZJvDr?(^9#H+N

java.policy U!$krn.9kWhr*}ANlg" ibmjgssprovider.jarrU?9k"/;9"KD$FO

XJVM "/;9"Yr4w/@5$#

JGSS ���	�����

JGSS OGU)kHH7FchN Java WmP$@<rHQ7^9,"JGSS rHQ9kh&K5<P<r

=.7?e"M$F#V iSeries JGSS WmP$@<rHQ9kh&K JGSS r=.9k3H,G-^9#

M$F#V&WmP$@<rHQ9kh&K JGSS r=.7?eO"2 DNWmP$@<rFWKZjX

(k3H,G-kh&KJj^9#\7/O"J<NHTC/r2H7F/@5$#

v XJGSS WmP$@<Y

v XM$F#V iSeries JGSS WmP$@<rHQ9kh&K JGSS r=.9kY

42!)�������7�

HQD=J Java ;-ejF#<&^M<8c<G IBM JGSS "Wj1<7gsrBT9klg"X;-

ejF#<&^M<8c<NHQYr4w/@5$#

�	)�� iSeries JGSS ���	�����	
#� JGSS ���	




IBM JGSS OchN Java WmP$@<rGU)kHGHQ7^9#*W7gsKhCFM$F#V

iSeries JGSS WmP$@<rHQ7^9#LNWmP$@<KD$F\7/O"XJGSS WmP$@<Yr

2H7F/@5$#

&'��5-��

M$F#V iSeries JGSS WmP$@<O IBM Toolbox for Java N/i9K"/;9G-J1lPJj^

;s#Toolbox for Java XN"/;9!KD$FOXM$F#V iSeries JGSS WmP$@<, IBM

Toolbox for Java K"/;9G-kh&K9kYr4w/@5$#

MCHo</'Z5<S9r=.7F$k3HrN'7F/@5$#\7/O"XMCHo</'Z5<S

9Yr2H7F/@5$#
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�	)�� iSeries JGSS ���	�����	


J2SDK, version 1.3 GM$F#V iSeries JGSS WmP$@<rHQ9k0K"5<P<, JGSS rHQG

-kh&K=.5lF$k3HrN'7F/@5$#\7/O"XJ2SDK, version 1.3 G JGSS rHQ9

kh&K iSeries 5<P<r=.9kYr2H7F/@5$#J2SDK, version 1.4 rHQ7F$klg"

JGSS O9GK=.5lF$^9#

m: !NX(GO"${java.home} O"5<P<eGHQ7F$k Java NP<8gsNLVXNQ9r(7

F$^9#?H(P"J2SDK, version 1.4 rHQ7F$klg" ${java.home} O

<?xpp:break>/QIBM/ProdData/Java400/jdk14 G9#3^sIbN ${java.home} r Java [<`&G#l/H

j<XNB]NQ9GV-9(k3Hr:lJ$G/@5$#

M$F#V iSeries JGSS WmP$@<rHQ9kh&K JGSS r=.9k?aKO"J<N?9/r0;

7F/@5$#

v XM$F#V iSeries provider JAR U!$kQNH%G#l/Hj<XN7s\jC/&js/rIC9

kY

v Xjava.security U!$kN;-ejF#<&WmP$@<&j9HKM$F#V iSeries JGSS WmP$

@<rIC9kY

7s\jC/&js/rIC9k

ibmjgssiseriesprovider.jar U!$kQNH%G#l/Hj<XN7s\jC/&js/rIC9k?aKO"

iSeries 3^sITKJ<N3^sIr~O7 (1 TG)" ENTER r!7F/@5$#

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssiseriesprovider.jar’)
NEWLNK(’${java.home}/lib/ext/ibmjgssiseriesprovider.jar’)

ibmjgssiseriesprovider.jar U!$kQNH%G#l/Hj<XN7s\jC/&js/rIC7?e"H%/

i9&m<@<, JAR U!$krm<I7^9#

WmP$@<r;-ejF#<&WmP$@<&j9HKIC9k

java.security U!$kN;-ejF#<&WmP$@<&j9HKM$F#V&WmP$@<rIC7^

9#

1. T8N?a" ${java.home}/lib/security/java.security r+-^9#

2. ;-ejF#<&WmP$@<&j9Hr!w7^9#=lO"java.security U!$kNGiN}KJ

<Nh&J>0G8_9kO:G9#

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. *j8Jk Java WmP$@<hj0KJkh&K;-ejF#<&WmP$@<&j9HKM$F#

V iSeries JGSS WmP$@<rIC7^9#@$9(lP"

com.ibm.iseries.security.jgss.IBMJGSSiSeriesProvider r com.ibm.jgss.IBMJGSSProvider hj.5$VfG

j9HKIC7"=Ne"IBMJGSSProvider NLVr977^9#J<Kcr(7^9#

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
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IBMJGSSiSeriesProvider O 4 V\K"IBMJGSSProvider O 5 V\K=l>l~O5lF$k3HKm

U7F/@5$#5iK";-ejF#<&WmP$@<&j9HN~OVf,"37F*j"~OV

f, 1 D:D}C7F$k3HrA'C/7F/@5$#

4. java.security file r]I7F/m<:7F/@5$#

J2SDK, version 1.4 � JGSS ���	
#� iSeries �������

	


4HQN iSeries 5<P<eG Java 2 Software Development Kit (J2SDK), version 1.4 rHQ9klg""

i+8a JGSS r=.7F*-^9#GU)kHN=.O"chN Java JGSS WmP$@<rHQ7^

9#

JGSS ���	�����

chN Java JGSS WmP$@<NeojKM$F#V iSeries JGSS WmP$@<rHQ9kh&K"

JGSS r=.9k3H,G-^9#M$F#V&WmP$@<rHQ9kh&K JGSS r=.7?eO"2

DNWmP$@<rFWKZjX(k3H,G-kh&KJj^9#\7/O"J<NHTC/r2H7F

/@5$#

v XJGSS WmP$@<Y

v XM$F#V iSeries JGSS WmP$@<rHQ9kh&K JGSS r=.9kY

42!)�������7�

HQD=J Java ;-ejF#<&^M<8c<G 4HQN JGSS "Wj1<7gsrBT9klg"

X;-ejF#<&^M<8c<NHQYr4w/@5$#

JGSS ���	��

IBM JGSS KO"M$F#V iSeries JGSS WmP$@<*hSchN Java JGSS WmP$@<,^^l

F$^9#INWmP$@<r*r7FHQ9k+O""Wj1<7gsN,WK~8F[Jj^9#

chN Java JGSS WmP$@<KO"J<N!=,"j^9#

v "Wj1<7gsKP7FGblYkN]<?SjF#<r]Z9k

v *W7gJkN JAAS Kerberos m0$s&$s?<U'<9H"09k

v Java Kerberos .$uI}D<kHN_9-

M$F#V iSeries JGSS WmP$@<KO"J<N!=,"j^9#

v M$F#V iSeries Kerberos i$Vij<NHQ

v Qshell Kerberos .$uI}D<kHN_9-

v JGSS "Wj1<7gsNb.BT

m: >}N JGSS WmP$@<O GSS-API EMK>CF$k?a"_$K_9-,"j^9#@$9(l

P"chN Java JGSS WmP$@<rHQ9k"Wj1<7gsO"M$F#V iSeries JGSS WmP$@

<rHQ9k"Wj1<7gsHNj_?Q,D=G"kH$&3HG9#

JGSS ���	�����

m: 4HQN5<P<, J2SDK, version 1.3 rBT7F$klg"M$F#V iSeries JGSS WmP$@<

KQ99k0K"4HQN5<P<, JGSS rHQG-kh&K=.5lF$k3HrN'7F/@5

$#\7/O"J<NHTC/r2H7F/@5$#

h 4 O IBM Java Generic Security Service (JGSS) 341



v XJ2SDK, version 1.3 G JGSS rHQ9kh&K iSeries 5<P<r=.9kY

v XM$F#V iSeries JGSS WmP$@<rHQ9kh&K JGSS r=.9kY

J<N}!N 1 DrHQ7F"JGSS WmP$@<rFWKQ99k3H,G-^9#

v ${java.home}/lib/security/java.security N;-ejF#<&WmP$@<&j9HrT89k

m: ${java.home} ,4HQN5<P<eGHQ7F$k Java NP<8gsNm1<7gsXNQ9r(

7^9#?H(P"J2SDK, version 1.3 r*H$Nlg" ${java.home} O

/QIBM/ProdData/Java400/jdk13 G9#

v GSSManager.addProviderAtFront() ^?O GSSManager.addProviderAtEnd()Specify NIAi+rHQ7F"

JGSS "Wj1<7gsNfGWmP$@<>rXj7F/@5$#\7/O"XGSSManager javadocY

r2H7F/@5$#

42!)�������7����

HQD=J Java ;-ejF#<&^M<8c<G4HQN JGSS "Wj1<7gsrBT9klg""W

j1<7gs*hS JGSS K,WJ"/;9","k3HrN'9k,W,"j^9# JGSS rHQ9k

NK,WJ"/;9"KD$F\7/O"J<NHTC/r2H7F/@5$#

v XJVM "/;9"Y

v XJAAS "/;9"A'C/Y

JVM -�
�

JGSS ,BT9k"/;9)f!:KC("Java >[^7s (JVM) O"U!$k"Java WmQF#<"Q

C1<8"*hS=1CHr^`5^6^Jj=<9XN"/;9~K"vD!:rBT7^9#

JVM vDNHQKX9k\YO" Permissions in the Java 2 SDK r2H7F/@5$#

!Nj9HO"JGSS N JAAS !=rHQ9klg"^?O;-ejF#<&^M<8c<G JGSS rH

Q9klgK,WJvDrj9H7^9#

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″

342 iSeries: IBM Developer Kit for Java

jgssapi/org/ietf/jgss/GSSManager.html
http://java.sun.com/j2se/1.4/docs/guide/security/permissions.html


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 ����

IBM JGSS O"JAAS ,HQD=K9kWm0i`,.$urHQ7"5<S9K"/;99kH-K"i

s?$`vD!:rBT7^9# Java WmQF#< javax.security.auth.useSubjectCredsOnly r false K_

j9k3HKhCF"3N*W7gsN JAAS !=rHQTDK9k3H,G-^9#5iK"JGSS

O""Wj1<7gs,;-ejF#<&^M<8c<rHCFBT5lklgN_"vD!:rBT7^

9#

JGSS O"=T"/;9)f3sF-9HG-zJ Java ]j7<KP7F"vD!:rBT7^9#JGSS

O"!NCjNvD!:rBT7^9#

v javax.security.auth.kerberos.DelegationPermission

v javax.security.auth.kerberos.ServicePermission

DelegationPermission ��

DelegationPermission Khj";-ejF#<&]j7<O" Kerberos NA1CH>w*hSWm-7<r

T&!=NHQr)fG-^9#3liN!=rHQ7F"/i$"sHO"5<S9,/i$"sHNe

ojH7F0n9k3HrvDG-^9#

DelegationPermission O"!NgxG 2 DNz-trhj^9#

1. >0Wjs7Qk#/i$"sHNeojK"^?/i$"sHN"BN<G0n9k"5<S9&W

js7QkN>0#

2. /i$"sH,>0Wjs7QkKHQrvD9k5<S9N>0#

c: DelegationPermission !:NHQ

!NcGO"superSecureServer ,>0Wjs7Qk" krbtgt/REALM.IBM.COM@REALM.IBM.COM ,

superSecureServer K/i$"sHNeojKHQrvD9k5<S9G9#3Nlg"5<S9O/i$"

sHNA1CHvDA1CHG9#D^j"superSecureServer O"/i$"sHNeojKIsJ5<S9

NA1CHGb ~jG-kH$&3HG9#

permission javax.security.auth.kerberos.DelegationPermission
“¥”superSecureServer/host.ibm.com@REALM.IBM.COM¥“
¥”krbtgt/REALM.IBM.COM@REALM.IBM.COM¥“”;

3NcGO"DelegationPermission O"superSecureServer @1,HQG-k0[[;s?< (KDC) +i"

77$A1CHvDA1CHr~j9k?aN/i$"sHvDr'D7^9#/i$"sH,77$A1

CHvDA1CHr superSecureServer Kw.7?e" superSecureServer KO/i$"sHNeojK0n

9k!=,U?5l^9#

!NcGO"/i$"sH,"ftp 5<S9N_K superSecureServer ,"/;99k3HrvD9k77

$A1CHr~jG-kh&K7^9#
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permission javax.security.auth.kerberos.DelegationPermission
“¥”superSecureServer/host.ibm.com@REALM.IBM.COM¥“
¥”ftp/ftp.ibm.com@REALM.IBM.COM¥“”;

\YKD$FO"Sun Web 5$HN J2SDK documentation N

javax.security.auth.kerberos.DelegationPermission /i9KD$FNb@r2H7F/@5$#

ServicePermission ��

ServicePermission O"3sF-9HN+O*hSu1~lN?aN.$uNHQ)Br!:7^9#3sF

-9H&$K7(<?<KO"3sF-9Hr+O9kvD,J1lPJj^;s#1MK"3sF-9

H&"/;W?<Kb"3sF-9Hru1~lkvD,,WG9#

c: ServicePermission !:NHQ

!NcO"/i$"sH&5$I,"vDr/i$"sHKU?9k3HKhCF" ftp 5<S9rHC

F3sF-9Hr+OG-kh&K7^9#

permission javax.security.auth.kerberos.ServicePermission
“ftp/host.ibm.com@REALM.IBM.COM”, “initiate”;

!NcO"5<P<&5$I,"vDr5<P<KU?9k3HKhCF" ftp 5<S9Kk)0rHC

F3sF-9Hr+OG-kh&K7^9#

permission javax.security.auth.kerberos.ServicePermission
“ftp/host.ibm.com@REALM.IBM.COM”, “accept”;

\YKD$FO"Sun Web 5$HN J2SDK documentation N

javax.security.auth.kerberos.ServicePermission /i9Nb@r2H7F/@5$#

IBM JGSS -�!��*�����

IBM Java Generic Security Service (JGSS) API 1.0 O";-e"&"Wj1<7gsr"5^6^JpCH

Jka+K:`N#(5*hSCl5+i]n7^9# JGSS O"Java Authentication and Authorization

Service (JAAS) *hS IBM Java Cryptography Extension (JCE) ,s!9k!=rHQ7^9#

JGSS !=KO"J<NbN,^^l^9#

v 1L'Z

v aC;<8N]4-H!)-

v *W7gsN JAAS Kerberos m0$s&$s?<U'<9*hSvD!:

JGSS "Wj1<7gsNBTKD$F\7/O"J<NHTC/r2H7F/@5$#

Kerberos .$uNh@

Kerberos .$urh@7"k)0rn.9k}!r4Y^9# Kerberos m0$s*hSvD!:r

BT9k?aN JAAS NHQrXS" Java >[^7s (JVM) ,,WH9k JAAS vDNj9Hr

|,7^9#

=.U!$kH]j7<&U!$k

=.U!$k"]j7<&U!$k"Java ^9?<&;-ejF#<&WmQF#<&U!$k"*

hS.$u-cC7er^`"JGSS NBTK,WJ5]<H&U!$kN5^6^Jo`rXS^

9#
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GPC0

r)DGPC0&aC;<8r+F4j<=7"=(9k?aN JGSS GPC0NHQKD$Fb@

7^9#

JGSS N5sWk
5sWk&Wm0i`rHCF JGSS ;CH"CWrF9H7"!Z7^9#5sWk8qKO"

Java =<9&3<I"5sWkBTNX("=.U!$kH]j7<&U!$kJI,^^l^9#

Kerberos ���������	����

GSS-API O".$urh@9k?aN}!rjA7F$^;s#3N?a"IBM JGSS Kerberos a+K:

`GO"f<6<,"!N}!N&A 1 DrHCF Kerberos .$urh@9k3H,,WG9#

v Kinit *hS Ktab D<k

v *W7gsN JAAS Kerberos m0$s& $s?<U'<9

Kinit �� Ktab =��

*r5l? JGSS WmP$@<O"Kerberos .$u*hSk)0rh@9kNKHQ9kD<krhj7

^9#

�� Java JGSS ���	�����

chJ Java JGSS WmP$@<rHQ7F$klg"IBM JGSS Kinit *hS Ktab D<krHQ7F.

$uHk)0rh@7^9# Kinit *hS Ktab D<kO"3^sIT$s?<U'<9rHQ7">NP

<8gs,s!9k*W7gsK`w7?*W7gsrs!7^9#

v Kinit D<krHQ7F Kerberos .$urh@G-^9#3ND<kO"Kerberos [[;s?< (KDC)

H\(7"A1CHvDA1CH (TGT) rh@7^9#TGT KhCF" GSS-API rHQ9kbNb^

a"Kerberos D=5<S9K"/;9G-^9#

v 5<P<O"Ktab D<krHQ7Fk)0rh@G-^9# JGSS O"5<P<eN-<&F<Vk&

U!$kKk)0r]I7^9#\YO"Ktab Java KX9kqAr2H7F/@5$#

LN}!H7F""Wj1<7gsO"JAAS m0$s&$s?<U'<9rHCF TGT Hk)0rh@

9k3H,G-^9#\7/O"J<r2H7F/@5$#

v Kinit javadoc

v Ktab javadoc

v JAAS m0$s&$s?<U'<9

�	)�� iSeries JGSS ���	�����

M$F#V iSeries JGSS WmP$@<rHQ7F$klg" Qshell kinit *hS klist f<F#jF#<

rHQ7^9#\7/O" Kerberos .$u*hS-<&F<VkQNf<F#jF#<r2H7F/@5

$#
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JAAS Kerberos ��	��	�%�'5�


IBM JGSS O"Java Authentication and Authorizaiton Service (JAAS) Kerberos m0$s&$s?<U'<

9rw(F$^9#Java WmQF#< javax.security.auth.useSubjectCredsOnly r false K_j9k3HKh

CF"3N!=rHQTDK9k3H,G-^9#

m: chJ Java JGSS WmP$@<Om0$s&$s?<U'<9rHQG-^9,"M$F#V iSeries

JGSS WmP$@<OHQG-^;s#

JAAS KD$F\7/O"Java Authentication and Authorization Service r2H7F/@5$#

JAAS �� JVM ��

;-ejF#<&^M<8c<rHQ7F$klg""Wj1<7gs*hS JGSS K,WJ JVM H

JAAS vD,"k+I&+N'9k,W,"j^9#\7/O"X;-ejF#<&^M<8c<NHQY

r2H7F/@5$#

JAAS ��'(	��6�*��

m0$s&$s?<U'<9KO"HQ5lkm0$s&b8e<kH7F"

com.ibm.security.auth.module.Krb5LoginModule rXj9k JAAS =.U!$k,,WG9#J<N=O"

Krb5LoginModule ,5]<H9k*W7gsrj9H7F$^9#*W7gsOg8z.8zrhL7J

$NGmU7F/@5$#

*W7gs> M GU)kH b@

principal <string> J7; WmsWHK>& Kerberos Wjs7Qk>

credsType initiator|acceptor|both initiator JGSS .$u?$W

forwardable true|false false >wD=A1CHvDA1CH (TGT) rM

@G-k+I&+

proxiable true|false false Wm-7<D= TGT rM@G-k+I&+

useCcache <URL> ccache rHQ7J$ Xj5l?.$u-cC7e+i TGT r!

w9k

useKeytab <URL> -<&F<VkrHQ7

J$

Xj5l?-<&F<Vk+ik)0r!w

9k

useDefaultCcache true|false GU)kH&-cC7e

rHQ7J$

GU)kHN.$u-cC7e+i TGT r

!w9k

useDefaultKeytab true|false GU)kH&-<&F<

VkrHQ7J$

Xj5l?-<&F<Vk+ik)0r!w

9k

Krb5LoginModule NJ1JcKD$FO"JAAS m0$s=.U!$kN5sWkr2H7F/@5$#

*W7gsNs_9-

Wjs7Qk>r|/ Krb5LoginModule *W7gsNfKO"j_Ks_9G"kbN"D^jloKX

jG-J$bN,"j^9#!N=O"m0$s&b8e<k&*W7gsG"_9-N"kbNHs_9

G"kbNr(7^9#

=fN81O"2 DNX"7?*W7gsNVNX8r=7^9#

v X = s_9

v N/A = ,QTDNH_go;

v Vis/ = _9
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Krb5LoginModule
*W7gs

credsType
initiator

credsType
acceptor

credsType
both

forward proxy use
Ccache

use
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

useKeytab X X X X X X

useDefaultCcache X X X X X X

useDefaultKeytab X X X X X X

�!�*���6�*��

Wjs7Qk>O">NIN*W7gsHbH_go;FXjG-^9#Wjs7Qk>rXj7J$l

g"Krb5LoginModule O"f<6<KWjs7Qk>rXj9kh&KH$&WmsWHrP7^9#

Krb5LoginModule ,f<6<KWmsWHrP9+I&+O"Xj9k>N*W7gsKM87^9#\

7/O"XWjs7Qk>HQ9o<INWmsWHrP9Yr2H7F/@5$#

5<S9&Wjs7Qk>NU)<^CH

5<S9&Wjs7Qk>rXj9kKO"!NU)<^CHN 1 DrHQ7F/@5$#

v <service_name> (?H(P"superSecureServer)

v <service_name>@<host> (?H(P"superSecureServer@myhost)

eTNU)<^CHGO"<host> O5<S9,os9k^7sN[9H>G9#04K$~5l?[9H

>rHQG-^9 (,:7bHQ9k,WO"j^;s)#

m: JAAS O"CjN8zrhZj8zH7F'17^9# JAAS 9Hjs0 (Wjs7Qk>JI) G!

N8zN$:l+rHQ9klg"8zrzQdGOsG/@5$#

_ (��)
: (��)
/ (�����)
¥ (���)

�!�*�����
�����������	

JAAS =.U!$kGXj9k*W7gsO"Krb5LoginModule m0$s,sPC0+"PC0+rhj7

^9#

v sPC0m0$sO"IsJpsKD$FbWmsWHrP7^;s#

v PC0m0$sO"Wjs7Qk>"Q9o<I"^?O=N>}NWmsWHrP7^9#

sPC0m0$s

m0$sO".$u?$Wr$K7(<?< (credsType=initiator) H7FXj7"!N"/7gsN$

:l+rBT9klgKsPC0KJT7^9#

v useCcache *W7gsrXj9k

v useDefaultCcache *W7gsr true K_j9k

^?".$u?$Wr"/;W?<"^?O>} (credsType=acceptor ^?O credsType=both) KXj

7"!N"/7gsN$:l+rBT9klgKsPC0KJT7^9#
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v useKeytab *W7gsrXj9k

v useDefaultKeytab *W7gsr true K_j9k

PC0*W7gs

>N=.O"Kerberos KDC +i TGT rh@G-kh&K"Wjs7Qk>*hSQ9o<INWmsW

HrP9m0$s&b8e<kKJj^9#m0$s&b8e<kO"Wjs7Qk&*W7gsrXj9

kH"Q9o<IN_KD$FWmsWHrP7^9#

PC0m0$sGO""Wj1<7gs,"m0$s&3sF-9HNn.~K3<kPC/&OsIi<

H7F com.ibm.security.auth.callback.Krb5CallbackHandler rXj9k3H,,WG9#3<kPC/&Os

Ii<KO"~Or%9WmsWHrP9rd,"j^9#

���%	��6�*��

.$u?$Wr$K7(<?<H"/;W?<N>} (credsType=both) K9k,W,"klg"

Krb5LoginModule O TGT Hk)0N>}rh@7^9#m0$s&b8e<kO"TGT rHCF3sF

-9HHk)0r+O7"3sF-9Hru1~l^9#JAAS =.U!$kKO"m0$s&b8e<k

, 2 DN?$WN.$urM@9k?aK=,Jps,~CF$kO:G9#

.$u?$W""/;W?<*hS>}KD$FO"m0$s&b8e<kO5<S9&Wjs7Qkr[

j7^9#

��'(	���!*��'(	�

JGSS *hS JAAS O"$/D+N=.U!$k*hS]j7<&U!$kKM87F$^9#3liN

U!$kr"D-*hS"Wj1<7gsKg~9kh&KT89k,W,"j^9# JGSS G JAAS r

HQ7F$J$lg"JAAS =.U!$k*hS]j7<&U!$kr5k7Fb=$^;s#

v Kerberos =.U!$k

v JAAS =.U!$k

v JAAS "B]j7<&U!$k

v Java ^9?<&;-ejF#<&WmQF#<&U!$k

v .$u-cC7e*hS5<P<&-<&F<Vk

m: !NX(GO"${java.home} O"5<P<eGHQ7F$k Java NP<8gsNLVXNQ9r(7

F$^9#?H(P"J2SDK P<8gs 1.4 rHQ7F$klg"${java.home} O

/QIBM/ProdData/Java400/jdk14 G9#WmQF#<_jN ${java.home} r"Java [<`&G#l/Hj<

XNB]NQ9KV99k3Hr:lJ$G/@5$#

Kerberos ��'(	�

IBM JGSS KO"Kerberos =.U!$k,,WG9# Kerberos =.U!$kNGU)kH>*hSLV

O"HQfN*Zl<F#s0&79F`KM87F$^9# JGSS O"GU)kH=.U!$kr!N

gxG!w7^9#

1. Java WmQF#< java.security.krb5.conf ,2H9kU!$k

2. ${java.home}/lib/security/krb5.conf

3. Microsoft Windows® WiCHU)<`N c:¥winnt¥krb5.ini

4. Solaris™ WiCHU)<`N /etc/krb5/krb5.conf

5. Unix® WiCHU)<`N /etc/krb5.conf

348 iSeries: IBM Developer Kit for Java



JAAS ��'(	�

JAAS m0$s!=NHQKO"JAAS =.U!$k,,WG9#J<NWmQF#<N 1 Dr_j9k

3HKhj"JAAS =.U!$krXjG-^9#

v Java 79F`&WmQF#< java.security.auth.login.config

v ${java.home}/lib/security/java.security U!$kN;-ejF#<&WmQF#< login.config.url.<integer>

\7/O"Sun Java Authentication and Authorization Service (JAAS) Web 5$Hr2H7F/@5

$#

JAAS �!*��'(	�

GU)kH&]j7<&$sWjasF<7gsrHQ9kH"]j7<&U!$kK"/;9"r-?9

k3HKhCF"JGSS O JAAS "/;9"r(sF#F#<KU?7^9#J<NWmQF#<N 1 D

r_j9k3HKhj"JAAS ]j7<&U!$krXjG-^9#

v Java 79F`&WmQF#< java.security.policy

v ${java.home}/lib/security/java.security U!$kN;-ejF#<&WmQF#< policy.url.<integer>

J2SDK P<8gs 1.4 rHQ7F$klg" JAAS XNDLN]j7<&U!$kNXjO*W7gs

G9# J2SDK P<8gs 1.4 NGU)kH&]j7<&WmP$@<O" JAAS ,,WH9k]j7

<&U!$k&(sHj<r5]<H7^9#

\7/O"Sun Java Authentication and Authorization Service (JAAS) Web 5$Hr2H7F/@5

$#

Java �
%��42!)������)���'(	�

Java >[^7s (JVM) O"?tNEWJ;-ejF#<&WmQF#<rHQ7^9#3liN;-ej

F#<&WmQF#<O"Java ^9?<&;-ejF#<&WmQF#<&U!$krT89k3HKh

CF_j5l^9#3NU!$kN>0O java.security G"Lo iSeries 5<P<eN

${java.home}/lib/security G#l/Hj<K"j^9#

!Nj9HO"JGSS rHQ9k?aN$/D+NX";-ejF#<&WmQF#<rb@7^9#3N

b@O"java.security U!$krT89k?aN,$IH7FHQ7F/@5$#

m: ,QD=JlgO"b@KO JGSS 5sWkrBT9kNK,WJ,ZJM,^^l^9#

security.provider.<integer>: HQ9k=jN JGSS WmP$@<#3lOE*KEfWmP$@<&/i

9NP?bT$^9# IBM JGSS O" IBM JCE WmP$@<,s!9kEf*hS>N;-ejF#

<&5<S9rHQ7^9#!NcNH*j"sun.security.provider.Sun *hS

com.ibm.crypto.provider.IBMJCE rXj7F/@5$#

security.provider.1=sun.security.provider.Sun
security.provider.2=com.ibm.crypto.provider.IBMJCE

policy.provider: 79F`&]j7<&OsIi<&/i9#J<Kcr(7^9#

policy.provider=sun.security.provider.PolicyFile

policy.url.<integer>: ]j7<&U!$kN URL#5sWk&]j7<&U!$krHQ9kKO"!N

h&J(sHj<r^a^9#

policy.url.1=file:/home/user/jgss/config/java.policy

login.configuration.provider: JAAS m0$s=.OsIi<&/i9#!Kcr(7^9#
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login.configuration.provider=com.ibm.security.auth.login.ConfigFile

auth.policy.provider: JAAS Wjs7QkKpE/"/;9)f]j7<&OsIi<&/i9#!Kc

r(7^9#

auth.policy.provider=com.ibm.security.auth.PolicyFile

login.config.url.<integer>: JAAS m0$s=.U!$kN URL#5sWk=.U!$krHQ9kK

O"!Nh&J(sHj<r^a^9#

login.config.url.1=file:/home/user/jgss/config/jaas.conf

auth.policy.url.<integer>: JAAS ]j7<&U!$kN URL#Wjs7QkKpE/=.H"CodeSource

KpE/=.N>}r JAAS ]j7<&U!$kK^ak3H,G-^9#5sWk&]j7<&U!$

krHQ9kKO"!Nh&J(sHj<r^a^9#

auth.policy.url.1=file:/home/user/jgss/config/jaas.policy

���47�*2�������4��)���

f<6<&Wjs7QkO"=N Kerberos .$ur.$u-cC7eK]}7^9#5<S9&Wjs7

QkO"k)0r-<&F<VkK]}7^9#is?$`K"IBM JGSS O!N}!G3liN-cC

7er+D1^9#

f<6<.$u-cC7e

JGSS O"!NgxGf<6<.$u-cC7er57^9#

1. Java™ WmQF#< KRB5CCNAME ,2H9kU!$k

2. D-Qt KRB5CCNAME ,2H9kU!$k

3. UNIX 79F`N /tmp/krb5cc_<uid>

4. ${user.home}/krb5cc_${user.name}

5. ${user.home}/krb5cc (${user.name} ,h@G-J$lg)

5<P<&-<&F<Vk

JGSS O"!NgxG5<P<&-<&F<Vkr57^9#

1. Java™ WmQF#< KRB5_KTNAME NM

2. Kerberos =.U!$kN libdefaults 9?s6K"k default_keytab_name (sHj<

3. ${user.home}/krb5_keytab

IBM JGSS -�!��*�����

JGSS "Wj1<7gsN+/KD$F\7/O"J<NHTC/r2H7F/@5$#

Wm0i_s0&9FCW

His9]<H&H</sNHQ",WJ JGSS *V8'/HNn."3sF-9HN_jHo|"

*hSaC;<84HN5<S9NHQr^`"JGSS "Wj1<7gsN+/K,WJ9FCWr

X,7^9#
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JGSS "Wj1<7gsG JAAS rHQ9k

JGSS N JAAS Kerberos m0$s!=NHQD==KD$Fb@7^9#psKO"m0$s!=N

HQKX9kWo"*hS5sWk&3<INGR,^^l^9#

GPC0

r)DGPC0&aC;<8r+F4j<=7"=(9k?aN JGSS GPC0NHQKD$Fb@

7^9#

JGSS javadoc 2Hps

org.ietf.jgss api QC1<8fN/i9*hSa=CI"*hS Kerberos .$uI}D<k

(kinit"ktab"klist) N Java P<8gsKX9k javadoc psr|,7^9#

JGSS N5sWk
5sWk&Wm0i`rHQ7F""Wj1<7gsG JGSS rHQ9k}!r4Y^9#5sWk

8qKO"Java =<9&3<I"5sWkBTNX("=.U!$kH]j7<&U!$kJI,^

^l^9#

JGSS "Wj1<7gsr+/9kKO"be` GSS-API EM*hS Java P$sG#s0EMrON7

F$k,W,"j^9# IBM JGSS 1.0 O"gK3liNEMKpE-"`r7F$^9#\YO"J<

Njs/r2H7F/@5$#

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 -�!��*�������8���
)��

JGSS "Wj1<7gsN`nO"Generic Security Service Application Programming Interface (GSS-API) `

nD=bGkK>$^9# JGSS `nKEWJ50KD$F\7/O"XJGSS N50Yr2H7F/@5

$#

JGSS ���
��������

EWJ JGSS `nN$/D+O"Java P$H[sNA0GH</sr8.7^9# 1 DN JGSS Py!

=+iLNPy!=KH</sr>w9kNO""Wj1<7gsNrdG9# JGSS O""Wj1<7

gs,His9]<H&H</sKHQ9kWmH3kr"?i+N}!G^)9k3HO"j^;s#"

Wj1<7gsO"JGSS H</sr>N"Wj1<7gs (D^j JGSS GJ$) NG<?HloKHi

s9]<H9k3H,"j^9#7+7"JGSS O JGSS C-NH</s@1ru1~l"HQ7^9#

JGSS -�!��*�����	


JGSS `nGO"J<Nj9HK"kgxGHQ9k,W,"k"CjNWm0i_s0=.r,WH7^

9#F9FCWO"$K7(<?<H"/;W?<N>}K,Q5l^9#

m: psKO"be` JGSS API NHQrc(7""Wj1<7gs, org.ietf.jgss QC1<8r$s]<

H9k3Hr0sH9k5sWk&3<INGR,^^l^9#?/Nbe` API ,aiYG9,"GR

GO3liNa=CIN&AGbh/HQ5lkA0N_r(7^9#bAms"4+,N,WKG,N

API a=CIrHQ7F/@5$#

1. GSSManager Nn.

GSSManager N$s9?s9O">N JGSS *V8'/H&$s9?s9rn.9k?aNU!/Hj

<H7F0n7^9#
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2. GSSName Nn.

GSSName O"JGSS Wjs7QkN ID r=7^9#JGSS `nNfKO"Lk GSSName rXj9k

H"GU)kH&Wjs7Qkr+D1FHQG-kbN,"j^9#

3. GSSCredential Nn.

GSSCredential O"Wjs7QkNa+K:`C-N.$urqN=7^9#

4. GSSContext Nn.

GSSContext O"3sF-9HN_j"*hSe39kaC;<84HN5<S9KHQ5l^9#

5. 3sF-9HeG*W7gsN5<S9r*r9k

"Wj1<7gsO"j_'ZJIN*W7gs&5<S9r"@(*KWa9k,W,"j^9#

6. 3sF-9HN_j

$K7(<?<O"=l+Nr"/;W?<K'Z7^9#7+7"j_'ZNWa~KO""/;W

?<,=l+Nr$K7(<?<K'Z7^9#

7. aC;<84HN5<S9NHQ

$K7(<?<H"/;W?<,"_j5l?3sF-9Hrp7F;-e"&aC;<8rr97^

9#

8. 3sF-9HNo|

"Wj1<7gsO"b&,WJ$3sF-9Hro|7^9#

GSSManager ���

GSSManager j]/i9O"!N JGSS *V8'/HNn.N?a"U!/Hj<H7FNrdrL?7

^9#

v GSSName

v GSSCredential

v GSSContext

^?"GSSManager KO"5]<H5lk;-ejF#<&a+K:`*hS>0?$Wrhj7" JGSS

WmP$@<rXj9ka=CIb"j^9# GSSManager getInstance E*a=CIrHQ7F"GU)

kHN GSSManager N$s9?s9rn.7F/@5$#

GSSManager manager = GSSManager.getInstance();

GSSName ���

GSSName O"GSS-API Wjs7QkN ID r=7^9#GSSName KO"5]<H5lkpCHJka+

K:`4HK 1 D:D"Wjs7QkN?/5sN=-,^^lk3H,"j^9#>0N=-N_r^

` GSSName O"a+K:`> (MN) HFPl^9#

GSSManager KO"9Hjs0^?OP$HN"39k[s+i GSSName rn.9k?aN$/D+N

aiYa=CI,"j^9#a=CIO"Xj5l?>0?$WK>CF9Hjs0^?OP$H[srr

a7^9#Lo"GSSName P$H[sa=CIrHQ7F"(/9]<H5l?>0rF=.7^9#(

/9]<H5l?>0O"Lo?$W GSSName.NT_EXPORT_NAME Na+K:`&?$WG9#3li

Na=CIN$/D+KhCF">0Nn.KHQ9k;-ejF#<&a+K:`rXj9k3H,G-

^9#

352 iSeries: IBM Developer Kit for Java



�: GSSName ���

!Np\3<INGRO"GSSName NHQ}!r(7^9#

m: Kerberos 5<S9>9Hjs0r"<service> ^?O <service@host> NIAi+H7FXj7^9#

<service> O5<S9N>0" <host> O5<S9,BT5lk^7sN[9H>G9#04K$~5l?

[9H>rHQG-^9 (,:7bHQ9k,WO"j^;s)#9Hjs0N @<host> t,rJ,9k

H"GSSName Om<+k&[9H>rHQ7^9#

// 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);

GSSCredential ���

GSSCredential KO"Wjs7QkNeojK3sF-9Hrn.9kNK,WJ9YFNEfps,^^

lF*j"#tNa+K:`QN.$upsb~CF$k3H,"j^9#

GSSManager KO"3 DN.$un.a=CI,"j^9#a=CIN&A 2 DO"GSSName".$uN

83~V".$u~j5N 1 DJeNa+K:`"*hS.$uHQ?$WNQia<?<rhj^9#

3 V\Na=CIO"HQ?$W@1rhj">NQia<?<KX7FOGU)kHMrHQ7^9#L

k&a+K:`NXjGb"GU)kHNa+K:`rHQ7^9#a+K:`NLk[srXj9kH"

a=CI,".$ura+K:`NGU)kH_jKa7^9#

m: IBM JGSS O Kerberos V5 a+K:`N_r5]<H9kNG"3l,GU)kHNa+K:`G

9#

"Wj1<7gs,lYKn.G-kNO"3 DN.$u?$W (initiate" accept"^?O initiate and

accept) N&A 1 D@1G9#

v 3sF-9H&$K7(<?<O"initiate .$urn.7^9#

v "/;W?<O accept .$urn.7^9#

v $K7(<?<H7Fb6kq&"/;W?<O"initiate and accept .$urn.7^9#

c: .$uNh@

!NcO"$K7(<?<KGU)kH.$urh@7^9#

GSSCredentials fooCreds = manager.createCredentials(GSSCredential.INITIATE)

!NcO"GU)kHN-z|Vr}D$K7(<?< foo K" Kerberos V5 .$urh@7^9#

GSSCredential fooCreds = manager.createCredential(fooName, GSSCredential.DEFAULT_LIFETIME,
krb5Mech,GSSCredential.INITIATE);

!NcO"9YFGU)kHN"/;W?<.$urh@7^9#

GSSCredential serverCreds = manager.createCredential(null, GSSCredential.DEFAULT_LIFETIME,
(Oid)null, GSSCredential.ACCEPT);
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GSSContext ���

IBM JGSS O"GSSManager ,3sF-9HNn.QKs!9k 2 DNa=CIr5]<H7^9#

v 3sF-9H&$K7(<?<,HQ9ka=CI

v "/;W?<,HQ9ka=CI

m: GSSManager O"0K(/9]<H5l?3sF-9HNFn.r^`"3sF-9Hrn.9k?a

N 3 V\Na=CIrs!7^9#7+7"IBM JGSS Kerberos V5 O(/9]<H5l?3sF-9H

NHQr5]<H7F$J$NG" IBM JGSS O3Na=CIr5]<H7^;s#

"Wj1<7gsO"3sF-9HNu1~lQN$K7(<?<&3sF-9HrHQ7?j"3sF-

9H+ON?aN"/;W?<&3sF-9HrHQ7?j9k3HOG-^;s#5]<H5lkIAi

N3sF-9Hn.a=CIKb"~OH7FN.$u,,WG9#.$uNM,LkG"klg"JGSS

OGU)kH.$urHQ7^9#

c: GSSContext NHQ

!NcGO"Wjs7Qk (foo) ,[9H (securityCentral) eGPy!= (superSecureServer) rHQ7F3

sF-9Hr+O9k]KHQ9k3sF-9Hrn.7^9#cGO"Py!=r

superSecureServer@securityCentral H7FXj7^9#n.5lk3sF-9HO"GU)kH|VK-z

G9#

GSSName serverName = manager.createName(“superSecureServer@securityCentral”,
GSSName.NT_HOSTBASED_SERVICE, krb5Mech);

GSSContext fooContext = manager.createContext(serverName, krb5Mech, fooCreds,
GSSCredential.DEFAULT_LIFETIME);

!NcO"IsJPy!=KhCFb+O5lk3sF-9Hru1~lk?aN superSecureServer N3

sF-9Hrn.7^9#

GSSContext serverAcceptorContext = manager.createContext(serverCreds);

"Wj1<7gs,">}N?$WN3sF-9Hrn.7"1~KHQG-k3HKm\7F/@5$#

6�*���42!)�����#
���

"Wj1<7gsO"*W7gsN;-ejF#<&5<S9rIlGbWaG-^9#IBM JGSS O"

!N*W7gs&5<S9rs!7F$^9#

v eT

v j_'Z

v F8!P

v gT1!P

v HQD=JaC;<84HN!)-

v HQD=JaC;<84HN]4-

*W7gs&5<S9rWa9kKO""Wj1<7gsO"3sF-9HeN,ZJWaa=CIrHC

F@(*KWa9k,W,"j^9#3liN*W7gs&5<S9rWaG-kNO$K7(<?<@1

G9#$K7(<?<O"3sF-9HN_j,O^k0KWar9k,W,"j^9#
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*W7gs&5<S9KD$F\7/O"Internet Engineering Task Force (IETF) RFC 2743 Generic

Security Services Application Programming Interface Version 2, Update 1 N ″Optional Service Support″
r2H7F/@5$#

c: *W7gs&5<S9NWa

!NcGO"3sF-9H (fooContext) ,j_'Z*hSeT5<S9rHQD=K9kWarT$^

9#

fooContext.requestMutualAuth(true);
fooContext.requestCredDeleg(true);

��)4
����

2 DNL.9kPy!=O"aC;<84HN5<S9rHQ9k]KQ$k;-ejF#<&3sF-9

Hr_j9k3H,,WG9#$K7(<?<O"=N3sF-9HeG initSecContext() rFSP7"=

lKhCFH</s,$K7(<?<&"Wj1<7gsKa5l^9#$K7(<?<&"Wj1<7g

sO"3sF-9H&H</sr"/;W?<&"Wj1<7gsK\w7^9#"/;W?<O=N3s

F-9HeG acceptSecContext() rFSP7"$K7(<?<+iu1hC?3sF-9H&H</srX

j7^9#pCHJka+K:`*hS$K7(<?<,*r7?*W7gs&5<S9KhCFO"

acceptSecContext() O""/;W?<&"Wj1<7gs,$K7(<?<&"Wj1<7gsK>w9k

,WN"kH</srn.9klg,"j^9#=Ne$K7(<?<&"Wj1<7gsO"u1hC?

H</srHQ7F" initSecContext() rb&lYFSP7^9#

"Wj1<7gsO"GSSContext.initSecContext() *hS GSSContext.acceptSecContext() K#tNFSP7

rT&3H,G-^9#^?"3sF-9H_jfK"#tNH</srPy!=Hr99k3HbG-^

9#7?,CF"3sF-9H_jN5?*Ja=CIGO""Wj1<7gs,3sF-9Hr_j9k

^GO"k<WrHCF GSSContext.initSecContext() ^?O GSSContext.acceptSecContext() rFSP7^

9#

c: 3sF-9HN_j

!NcGO"3sF-9H_jN$K7(<?< (foo) &rc(7^9#

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());

!NcGO"3sF-9H_jN"/;W?<&rc(7^9#

// The acceptor code for establishing context may be the following:
do {

byte[] inToken = receive(); // receive token from initiator
byte[] outToken =
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serverAcceptorContext.acceptSecContext(inToken, 0, inToken.length);

if (outToken != null) {
send(outToken); // transport token to initiator

}
} while (!serverAcceptorContext.isEstablished());

+���$����#
���

;-ejF#<&3sF-9HN_je"2 DNL.9kPy!=,"_j5l?3sF-9Hrp7F;

-e"&aC;<8rr97^9#IAiNPy!=b"3sF-9H_j~K$K7(<?<^?O"/

;W?<NIAiNrdrL?7?+KX8J/";-e"&aC;<8r/.G-^9#aC;<8r;

-e"K9k?a"IBM JGSS OaC;<8rp7F"EfaC;<8]43<I (MIC) rW;7^9#

*W7gsG"IBM JGSS O"Wi$P7<rNBK9k?aK" Kerberos V5 a+K:`,aC;<8

rEf=9kh&KG-^9#

+������

IBM JGSS O"aC;<8r;-e"K9k?aN 2 DNa=CIN;CH wrap() *hS getMIC() r

s!7^9#

wrap() NHQ

wrap a=CIO"!N"/7gsrBT7^9#

v MIC NW;

v aC;<8NEf= (*W7gs)

v H</sra9

FSP7&"Wj1<7gsO"MessageProp /i9r GSSContext HH_go;FHQ7"Ef=raC

;<8K,Q9k+I&+rXj7^9#

a5l?H</sKO"MIC HaC;<8NF-9HN>},^^l^9#aC;<8NF-9HO"E

f8 (Ef=5l?aC;<8Q) +"*j8JkNWl<s&F-9H (Ef=5lF$J$aC;<8

Q) NIAi+G9#

getMIC() NHQ

getMIC a=CIO"!N"/7gsrBT7^9,"aC;<8NEf=OG-^;s#

v MIC NW;

v H</sra9

a5lkH</sKO"W;5l? MIC @1,~CF*j"*j8Jk&aC;<8O^^l^;s#7

?,CF"MIC H</srPy!=K\w9k3HKC(F" MIC r!:G-kh&K"Py!=K?

i+N}!G*j8Jk&aC;<8,,+kh&K9k,W,"j^9#

c: aC;<84HN5<S9rHCFaC;<8rw.9k

!NcO"1 DNPy!= (foo) ,"LNPy!= (superSecureServer) Kw#9k?a"aC;<8ri

CW9k}!r(7^9#
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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

+������

iCW5l?aC;<8Nu.TO"unwrap() rHCFaC;<8rG3<I7^9# unwrap a=CI

O"!N"/7gsrBT7^9#

v aC;<8Kda~^l?Ef MIC r!:9k

v w.&, MIC NW;KHQ7?*j8Jk&aC;<8ra9

w.&,aC;<8rEf=7?lg"unwrap() O MIC N!:0KaC;<8NEf=rr|7"=N

e*j8Jk&Wl<s&F-9Hra7^9# MIC H</sNu.TO"verifyMIC() rHCFXj5

l?aC;<8rp7F MIC r!:7^9#

Py"Wj1<7gsO"H+NWmH3krHCF" JGSS 3sF-9HHaC;<8&H</srj

_K[.7^9#^?"Py"Wj1<7gsO"H</s, MIC ^?O[DaC;<8NIAi+r=

L9k?a"WmH3krjA9k,Wb"j^9#?H(P"=Nh&JWmH3kNltO"Simple

Authentication and Security Layer (SASL) "Wj1<7gs,HQ9kWmH3kH18[I1c (+D7

J) G"klg,"j^9#SASL WmH3kO"oK3sF-9H&"/;W?<,"3sF-9H_j

K3/aC;<84HN (iCW5lk) H</srw.9k?aNGiNPy!=G"k3HrXj7^

9#

\YO"Simple Authentication and Security Layer (SASL) r2H7F/@5$#

c: aC;<84HN5<S9rHCFaC;<8ru.9k

!NcO"Py!= (superSecureServer) ,"LNPy!= (foo) +iu1hC?iCW&H</sr"s

iCW9k}!r(7^9#

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);
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// 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.

��)4
����

Py!=O"3sF-9H,,WJ/JkH"=lro|7^9# JGSS `nGO"FPy!=,"l}

*K3sF-9Hro|9k~|rhj7"b&l}NPy!=KLN9k,WO"j^;s#

JGSS O"o|3sF-9H&H</srjA7^;s#3sF-9Hro|9kKO"Py!=O

GSSContext *V8'/HNQ~a=CIrFSP7"3sF-9H,HQ9kj=<9,"lP=lrr

|7^9#Q~5l? GSSContext *V8'/HO""Wj1<7gsKhCFLkK_j5lJ$Bj"

Q~eb"/;9D=G9#7+7"Q~Q_ (?@7"/;9D=) 3sF-9HNHQrn_kH"c

0,wP5l^9#

JGSS -�!��*��� JAAS ���	


IBM JGSS KO""Wj1<7gs, JAAS rHCF.$urh@9k?aN*W7gsN JAAS m0$

s!=,^^l^9# JAAS m0$s!=,Wjs7Qk.$u*hSk)0r JAAS m0$s&3sF

-9HNP]*V8'/HK]I7?e"JGSS O=NP]+i.$ur!wG-^9#

JGSS NGU)kHN6kq$O"=NP]+i.$uHk)0r!w9k3HG9# Java WmQF#<

javax.security.auth.useSubjectCredsOnly r false K_j9k3HKhCF"3N!=rHQTDK9k3H,

G-^9#

m: chJ Java JGSS WmP$@<Om0$s&$s?<U'<9rHQG-^9,"M$F#V iSeries

JGSS WmP$@<OHQG-^;s#

JAAS !=KD$F\7/O"XKerberos .$u*hSk)0Nh@Yr2H7F/@5$#

JAAS m0$s!=rHQ9kKO""Wj1<7gsO!Nh&K JAAS Wm0i_s0&bGkK>

&,W,"j^9#

v JAAS m0$s&3sF-9HNn.

v JAAS Subject.doAs =.NOObGN`n

!N3<INGRO"JAAS. Subject.doAs =$NOObGN`nN50rc(7^9#

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

// There must be a JAAS configuration for "JGSSClient"
LoginContext loginContext =

new LoginContext("JGSSClient", new Krb5CallabackHandler());
loginContext.login();
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// Run the entire JGSS application in JAAS privileged mode
Subject.doAsPrivileged(loginContext.getSubject(),

new JGSSOperations(), null);
}

����

JGSS djr1L7h&H7F$klg"JGSS GPC0!=rHQ7F"r)D+F4j<=5l?aC

;<8r8.7^9# Java WmQF#< com.ibm.security.jgss.debug K,ZJMr_j9k3HKhC

F" 1 DJeN+F4j<r*sK9k3H,G-^9##tN+F4j<r"/F#VK9kKO"3

s^rHCF+F4j<>rhZj^9#

+F4j<NGPC0KO"!NbN,X87^9#

+F4j< b@

help GPC0&+F4j<Nj9H

all 9YFN+F4j<NGPC0r*sK9k

off GPC0r04K*UK9k

app "Wj1<7gsNGPC0 (GU)kH)

ctx 3sF-9H`nNGPC0

cred .$u (>0r^`) N`n

marsh H</sN^<7ck

mic MIC `n

prov WmP$@<`n

qop QOP `n

unmarsh H</sN"s^<7ck

unwrap "siCW`n

wrap iCW`n

JGSS �������


JGSS "Wj1<7gsr}KKpE$FGPC09kKO" IBM JGSS Ul<`o</GGPC0&/

i9rHQ7^9#"Wj1<7gsO"GPC0&/i9rHQ7GPC0&+F4j<r*s/*UK

7""/F#V&+F4j<NGPC0psr=(9k3H,G-^9#

GU)kHNGPC0&3s9Hi/?<O"Java WmQF#< com.ibm.security.jgss.debug rI_hj"

"/F#VK9k (*sK9k) +F4j<r=L7^9#

c: "Wj1<7gs&+F4j<NGPC0

!NcO""Wj1<7gs&+F4j<GGPC0psrWa9k}!r(7^9#

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.

����: IBM Java Generic Security Service (JGSS)
IBM Java Generic Security Service (JGSS) 5sWk&U!$kKO"/i$"sH*hS5<P<&Wm

0i`"=.U!$k"]j7<&U!$k"*hS javadoc 2Hps,^^l^9#

5sWkN HTML P<8gsr=(9k+"^?O5sWk&Wm0i`N javadoc ps*hS=<9&

3<Ir@&sm<I9k3H,G-^9#5sWkr@&sm<I9k3HKhCF"javadoc 2Hps

r=(7"3<Ir4:7"=.U!$k*hS]j7<&U!$krT87"5sWk&Wm0i`r3

sQ$k*hSBT9k3H,G-^9#

v 5sWkN HTML P<8gsr=(9k

v 5sWk javadoc psr@&sm<I*hS=(9k

v 5sWk&Wm0i`r@&sm<I*hSBT9k

�������������

JGSS 5sWkKO"!N 4 DNWm0i`,^^l^9#

v s JAAS 5<P<

v s JAAS /i$"sH

v JAAS HQD=5<P<

v JAAS HQD=/i$"sH

JAAS HQD=P<8gsO"P~9ks JAAS P<8gsH04Kj_?Q7F$^9#7?,CF"

JAAS HQD=/i$"sHrs JAAS 5<P<KP7F"^?Os JAAS /i$"sHr JAAS HQ

D=5<P<KP7FBT9k3H,G-^9#

m: 5sWkNBT~"=.U!$k*hS]j7<&U!$kN>0" JGSS GPC0&*W7gs"

*hS;-ejF#<&^M<8c<r^`"1 DJeN*W7gsN Java WmQF#<rXj9k3H

,G-^9#^?"JAAS !=r*sK7?j*UK7?j9k3HbG-^9#

5sWkO"1 5<P<=.Gb 2 5<P<=.GbBTG-^9# 1 5<P<=.O"1 !5<P<H

L.9k/i$"sH+i=.5l^9# 2 5<P<=.O"1 !5<P<H 2 !5<P<+i=.5

l" 1 !5<P<O 2 !5<P<KP9k$K7(<?<"^?O/i$"sHH7F0n7^9#

2 5<P<=.rHQ9kH"/i$"sHOGiK3sF-9Hr+O7"=<9&aC;<8r 1 !

5<P<Hr97^9#!K"/i$"sHO=N.$ur 1 !5<P<KP7FeT7^9#!K"/

i$"sHNeojK"1 !5<P<,3liN.$urHQ7F3sF-9Hr+O7"=<9&aC;

<8r 2 !5<P<Hr97^9#^?"1 !5<P<,=l+NNeojK/i$"sHH7F0n9

k 2 5<P<=.rHQ9k3HbG-^9#3Nlg"1 !5<P<OH+N.$urHQ7F3sF

-9Hr+O7" 2 !5<P<HaC;<8rr97^9#

1 !5<P<KP7F1~KBTG-k/i$"sHNtOh^CF$^;s#/i$"sHr>\ 2 !

5<P<KP7FBT9k3HOD=G9," 2 !5<P<,eT.$urHQ7?j"H+N.$ur

HQ7F$K7(<?<H7FBT9k3HOG-^;s#
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IBM JGSS �������

IBM Java Generic Security Service (JGSS) 5sWk&U!$kKO"/i$"sH*hS5<P<&Wm

0i`"=.U!$k"]j7<&U!$k"*hS javadoc 2Hps,^^l^9#!Njs/rHC

F"JGSS 5sWkN HTML P<8gsr=(7F/@5$#

ICpsKX7FO"J<NHTC/r2H7F/@5$#

v 5sWk&Wm0i`Nb@

v 5sWk&Wm0i`N@&sm<I*hSBT

�������������

!Njs/rHCF JGSS 5sWk&Wm0i`N HTML P<8gsr=(7^9#

v s JAAS /i$"sHN5sWk&Wm0i`

v s JAAS 5<P<N5sWk&Wm0i`

v JAAS P~/i$"sHN5sWk&Wm0i`

v JAAS HQD=5<P<&Wm0i`N5sWk

��'(	����!*��'(	���������

!Njs/rHCF JGSS =.U!$k*hS]j7<&U!$kN HTML P<8gsr=(7^9#

v Kerberos =.U!$k

v JAAS =.U!$k

v JAAS ]j7<&U!$k

v Java ]j7<&U!$k

����: IBM JGSS � JAAS ��	-��������

5sWk&/i$"sH&Wm0i`NHQKX7F\7/O"X5sWk&Wm0i`N@&sm<I*

hSBTYr2H7F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// 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
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* 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.
* 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,
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String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message)

throws Exception
{

testUtil = new Util();

if (myCred != null)
{

gssCred = myCred;
}
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
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{
// peer’s name
if (serverNameWithoutRealm != null)
{

this.serverName = serverNameWithoutRealm;
}
else
{

this.serverName = testUtil.getDefaultServicePrincipalWithoutRealm();
}

// peer’s host
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);

}
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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,
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”);
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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))
{

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) {

366 iSeries: IBM Developer Kit for Java



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)
{

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)
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{
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;

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);
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flags.set(Util.CONTEXT_OPTS_INTEG);
flags.set(Util.CONTEXT_OPTS_DELEG);
interactWithAcceptor(flags);

}

void dispose() throws Exception
{

if (tcp != null)
{

tcp.close();
}

}

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”);
}

}

����: IBM JGSS � JAAS ����������
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// 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.
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* 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.
*
* 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;
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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]”

+ “¥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”;
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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() {

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 =
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testUtil.getDefaultService2PrincipalWithoutRealm();
}

// peer’s host
if (serverHostname != null)
{

if (serverHostname.equalsIgnoreCase(“localHost”))
{

serverHostname = InetAddress.getLocalHost().getHostName();
}

serviceHost = serverHostname;
}
else
{

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;
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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);

}
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)
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status = options.optArgGet();
continue;

case ’p’:
if (port == null)

port = options.optArgGet();
continue;

case ’n’:
if (name == null)

name = options.optArgGet();
continue;

case ’b’:
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);

h 4 O IBM Java Generic Security Service (JGSS) 375



}

if (p != -1)
{

primary = (p == 1);
}

}

if (port != null)
{

int p = -1;
try {

p = Integer.parseInt(port);
} catch (Exception exc) {

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 {
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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)
{

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;
}
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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
{

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.
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// 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”);

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)
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{
// 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();

}
}

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);
}
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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();
throw exc;

}
}

}

����: IBM JGSS JAAS ������	-��������
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// 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;
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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
{

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 ...”);

}
}

����: IBM JGSS JAAS ��������������

5sWk&5<P<&Wm0i`NHQKX7F\7/O"XIBM JGSS 5sWkN@&sm<I*hS

BTYr2H7F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

382 iSeries: IBM Developer Kit for Java



// 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
* 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());
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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();
throw exc;

}
}

}

����: Kerberos ��'(	�

5sWk=.U!$kNHQKX7F\7/O"XIBM JGSS 5sWkN@&sm<I*hSBTYr2

H7F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

# ---------------------------------------------------------------------------------
# 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

����: JAAS ��	���'(	�

5sWk=.U!$kNHQKX7F\7/O"XIBM JGSS 5sWkN@&sm<I*hSBTYr2

H7F/@5$#
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m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

/**
* ---------------------------------------------------------------------------------
* JAAS Login Configuration for the JGSS samples.
* ---------------------------------------------------------------------------------
*
* 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.
*
*
* 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;

};

����: JAAS �!*��'(	�

5sWk&]j7<&U!$kNHQKX7F\7/O"XIBM JGSS 5sWkN@&sm<I*hSB

TYr2H7F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// ----------------------------------------------------------------------------
// 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
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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.
//
// ----------------------------------------------------------------------------

//-----------------------------------------------------------------------------
// Permissions for client only
//-----------------------------------------------------------------------------

grant CodeBase “file:ibmjgsssample.jar”,
Principal javax.security.auth.kerberos.KerberosPrincipal

“bob@REALM.IBM.COM”
{

// 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”;
};
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5sWk&]j7<&U!$kNHQKX7F\7/O"XIBM JGSS 5sWkN@&sm<I*hSB

TYr2H7F/@5$#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

// ----------------------------------------------------------------------------
// 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
// 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
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// 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”;

};

����: IBM JGSS ����� javadoc �������������

IBM JGSS 5sWk&Wm0i`N8qr@&sm<I7F=(9kKO"!N9FCWK>CF/@5

$#

1. javadoc psr]I7?${8NG#l/Hj<r*r (^?O7,NG#l/Hj<rn.) 7^9#

2. =NG#l/Hj<K javadoc psr@&sm<I7^9#

3. jgsssampledoc.zip +i"G#l/Hj<KU!$krr`7^9#

4. Vi&6<rHCF index.htm U!$kK"/;97^9#

3<INC-v`ps

IBM O*RMK"9YFNWm0i_s0&3<I&5sWkrHQ9k3H,G-ksHj*JHQ"

rvz7^9#*RMO"3N5sWk&3<I+i"*RMH+NCLNK<:Kgo;?`wNWm0

i`rn.9k3H,G-^9#

9YFN5sWk&3<IO"cH7F(9\*GN_"IBM Khjs!5l^9#3N5sWk&Wm

0i`O""ifkro<K*1k04JF9HrPF$^;s#7?,CF"IBM O"3liN5sW

k&Wm0i`KD$F.j-"xX-b7/O!=-,"k3Hr[Na+7?j"]Z9k3HOG-

^;s#

33K^^lk9YFNWm0i`O"=89k^^NuVGs!5l"$+Jk]Zb,Q5l^;s#

&J-N]Z"Cj\*,g-N]Z*hS!'eNlS4]U$N]ZN,QblZ"j^;s#

����: ���������������������

5sWkNQ9^?OBT0K"5sWk&Wm0i`Nb@r*I_/@5$#

5sWk&Wm0i`rBT9kKO"J<N?9/rBT7F/@5$#

1. 5sWk&U!$kr iSeries 5<P<K@&sm<I9k

2. 5sWk&U!$kNBTr`w9k

3. 5sWk&Wm0i`rBT9k

5sWkNBT}!KD$F\7/O"Xc: s JAAS 5sWkNBTYr2H7F/@5$#

3<INC-v`ps

IBM O*RMK"9YFNWm0i_s0&3<I&5sWkrHQ9k3H,G-ksHj*JHQ"

rvz7^9#*RMO"3N5sWk&3<I+i"*RMH+NCLNK<:Kgo;?`wNWm0

i`rn.9k3H,G-^9#
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9YFN5sWk&3<IO"cH7F(9\*GN_"IBM Khjs!5l^9#3N5sWk&Wm

0i`O""ifkro<K*1k04JF9HrPF$^;s#7?,CF"IBM O"3liN5sW

k&Wm0i`KD$F.j-"xX-b7/O!=-,"k3Hr[Na+7?j"]Z9k3HOG-

^;s#

33K^^lk9YFNWm0i`O"=89k^^NuVGs!5l"$+Jk]Zb,Q5l^;s#

&J-N]Z"Cj\*,g-N]Z*hS!'eNlS4]U$N]ZN,QblZ"j^;s#

����: IBM JGSS �����������

5sWkNQ9^?OBT0K"5sWk&Wm0i`Nb@r*I_/@5$#

5sWk&U!$kr@&sm<I7"iSeries 5<P<K]I9kKO"!N9FCWK>CF/@5

$#

1. iSeries 5<P<G"5sWk&Wm0i`"=.U!$k"*hS]j7<¥U!$kr]I7?${

8NG#l/Hj<r*r (^?O7,NG#l/Hj<rn.) 7^9#

2. 5sWk&Wm0i`r@&sm<I (ibmjgsssample.zip) 7^9#

3. 5<P<eNG#l/Hj<K"ibmjgsssample.zip +iU!$krr`7^9#

ibmjgsssample.jar NbFNr`Khj"!N"/7gs,BT5l^9#

v 5sWkN .class U!$kr^` ibmgjsssample.jar r*r5l?G#l/Hj<K~lk

v =.U!$k*hS]j7<&U!$kr^`5VG#l/Hj< (>0U- config) rn.9k

v 5sWkN .java =<9&U!$kr^`5VG#l/Hj< (>0U- src) rn.9k

����

X"?9/KD$F4Yklg"^?Ocr+kKO"J<Njs/r2H7F/@5$#

v 5sWk&U!$kNBTr`w9k

v 5sWk&Wm0i`rBT9k

v c: s JAAS 5sWkNBT

����: ����������������

5sWkNQ9^?OBT0K"5sWk&Wm0i`Nb@r*I_/@5$#

=<9&3<IN@&sm<Ie"!N?9/rBT9kH"5sWk&Wm0i`,BTG-kh&KJ

j^9#

v =.U!$k*hS]j7<&U!$kr"D-Kg&h&KT87^9#\7/O"F=.U!$k

*hS]j7<&U!$kK3asHr2H7F/@5$#

v java.security U!$kK"iSeries 5<P<KgC?57$_j,^^lk3HrN'7^9#\YKD$

FO"XJava ^9?<&;-ejF#<&WmQF#<&U!$k Yr2H7F/@5$#

v Q95l? Kerberos =.U!$k (krb5.conf) r"HQfN J2SDK NP<8gsK,ZJ iSeries 5<

P<eNG#l/Hj<K~lF/@5$#

– J2SDK NP<8gs 1.3 Nlg: /QIBM/ProdData/Java400/jdk13/lib/security

– J2SDK NP<8gs 1.4 Nlg: /QIBM/ProdData/Java400/jdk14/lib/security
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v 5sWk&U!$kr iSeries 5<P<K@&sm<I9k

v 5sWk&Wm0i`rBT9k

v c: s JAAS 5sWkNBT

����: �������������
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=<9&3<Ir@&sm<I7FQ97?e"5sWkN&A 1 DrBT9k3H,G-^9#

5sWkrBT9kKO"^:5<P<&Wm0i`r+O9k,W,"j^9#5<P<&Wm0i`

O"/i$"sH&Wm0i`N+O0KBT7F*j"\3ru1~lk`w,G-F$J1lPJj^

;s#5<P<O"listening on port <server_port>H=(5lkH"\3ru1~lk`w,G-F$

k3HKJj^9# <server_port > O"/i$"sHN+O~KXj9k,WN"k]<HVfJNG"

,:P(F*/+"q-1aF/@5$#
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java [-Dproperty1=value1 ... -DpropertyN=valueN] com.ibm.security.jgss.test.<program> [options]

33G"

v [-DpropertyN=valueN] O"=.U!$k*hS]j7<&U!$kN>0" JGSS GPC0&*W7g

s"*hS;-ejF#<&^M<8c<r^`"1 DJeN*W7gsN Java WmQF#<G9#\

7/O"J<Nc"*hSXJGSS "Wj1<7gsNBTYr2H7F/@5$#

v <program> O"BT9k5sWk&Wm0i`rXj9k",\Qia<?<G9 (Client"Server"

JAASClient"^?O JAASServer N$:l+)#

v [options] O"BT9k5sWk&Wm0i`N*W7gs&Qia<?<G9#5]<H5lk*W7

gsNj9Hr=(9kKO"!N3^sIrHQ7F/@5$#

java com.ibm.security.jgss.test.<program> -?

m: Java WmQF#< javax.security.auth.useSubjectCredsOnly r false K_j9k3HKhCF"JGSS H

QD=5sWkN JAAS !=r*UK9k3H,G-^9#bAms"JAAS HQD=5sWkNGU)

kHMGO JAAS O*sG"j"WmQF#<MO true G9#s JAAS /i$"sH*hS5<P<&

Wm0i`O"@(*KWmQF#<Mr_j7J$Bj"WmQF#<r false K_j7^9#

����

X"?9/KD$F4Yklg"^?Ocr+kKO"J<Njs/r2H7F/@5$#

v 5sWk&U!$kr iSeries 5<P<K@&sm<I9k

v 5sWk&U!$kNBTr`w9k

v c: s JAAS 5sWkNBT
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IBM JGSS N javadoc 2HpsKO"org.ietf.jgss api QC1<8fN/i9*hSa=CI"*hS$/

D+N Kerberos .$uI}D<kN Java P<8gs,^^l^9#

JGSS KO"x*K"/;9D=JQC1<8 (?H(P com.ibm.security.jgss *hS

com.ibm.security.jgss.spi) ,^^l^9,"HQ9kNO8`=5l? org.ietf.jgss package N_K9kY-

G9#3NQC1<8@1rHQ9kH""Wj1<7gs,NBK GSS-API EMK`r7"G,Jj_

?Q-*hS\"-rNBK7^9#

v org.ietf.jgss

v kinit

v ktab

v klist
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4HQN iSeries 5<P<QK Java "Wj1<7gsr=[9k]O" Java™ "Wj1<7gsNQU

)<^s9KX7F$/D+N@rM89k,W,"j^9#J<O"QU)<^s9r~e5;k}!N

\YXNjs/HRsHG9#

v Java Wm0i`Nn. (CRTJVAPGM) 3^sIrHQ7F+i"Java /i9&U!$k" JAR U!

$k"^?O ZIP U!$krBT7F" Java 3<INBT~QU)<^s9r~e5;k#

v Q9NQU)<^s9rGbK9k?aKG,=lYkrQ99k#

v ,<YC8&3l/7gsNQU)<^s9rG,=9k?aKmU</Mr_j9k#

v jP*KBT~V,9$79F`!=*hS Java GO>\xQG-J$79F`!=r+O5;k?

a" M$F#V&a=CI@1rHQ9k#

v a=CIN$si$s=rTCF"a=CIFSP7NQU)<^s9rg}K~e5;k?a"3s

Q$k~K javac -o *W7gsrHQ9k#

v "Wj1<7gsNUm<,5oGJ$lgK Java c0h}rHQ9k#

Java Wm0i`bNQU)<^s9eNdjrM-_akKO" Performance Explorer (PEX) H&KJ<

ND<krHQ7^9#

v Java Hl<9&$YsHr}89kKO" iSeries Java >[^7srHQ9k#

v F Java a=CIKW7?~Vr=L9kKO" Java FSP7Hl<9rHQ9k#

v F Java a=CIH" Java Wm0i`KhCFHQ5l?9YFN79F`!=KW7?"jP*J

CPU ~Vr!P9kKO" Java WmU!$krHQ9k#

v Java QU)<^s9&G<?&3l/?<rHQ7F" iSeries 5<P<GBT5lF$kWm0i`

KX9kWmU!$kpsr}89k#

8gV&;C7gsKhCF"PEX ,/0*hS*;7^9#Lo"}85lkG<?O79F`4NK

OCF*j" Java Wm0i`r^a?79F`eN9YFN8gVKX87^9#lgKhCFO"

Java "Wj1<7gsNbt+iQU)<^s9}8r+O7?jd_7?j7J1lPJiJ$3H,

"j^9#3Nlg"}8~V,;/Jj"FSP7/ajHl<9KhCFLo8.5lkgLNG<?

r:/5;k3H,G-^9# PEX O"Java 9lCINbt+iOBTG-^;s#}8r+O*hS

d_9kKO"-e<^?O&-abj<rp7FH)7?8gVHL.9kM$F#V&a=CIrn.

9k,W,"j^9#3Nlg"2 V\N8gV,}8r,9+O*hSd_7^9#

"Wj1<7gs&lYkNQU)<^s9&G<?KC(F"{8N iSeries 79F`&lYkNQU)

<^s9,jD<krHQG-^9#3liND<kKhCF"Java N9lCI4HK}W,sp5l^

9#

PEX l]<HN\YKD$FO" Performance Tools for iSeries r2H7F/@5$#

© Copyright IBM Corp. 1998, 2001 393



Java ������'/���
���������

Java™ 3<INBT~QU)<^s9rg}K~19k?a" Java /i9&U!$k"JAR U!$k"

^?O ZIP U!$krBT9k0K" VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrHQ7F/

@5$# CRTJVAPGM O"P$H3<IrHQ7F Java Wm0i`rn.7^9#=lKO iSeries 5

<P<N?aNG,=M$F#V?a,^^lF$F" Java Wm0i`&*V8'/Hr/i9&U!$

k"JAR U!$k"^?O ZIP U!$kKX"U1^9#

Java /i9&U!$k"JAR U!$k"^?O ZIP U!$krBT9k0K CRTJVAPGM 3^sIrH

Q7J$H"G,=lYk 10 NG,= Java Wm0i`,n.5lk?a" Java 3<INisNBT.

Y,Y/Jj^9# Java Wm0i`O]I5lF/i9&U!$k^?O JAR U!$kKX"U1il

?^^HJk?a"=lJeNBT.YOhj./Jj^9#"Wj1<7gs+/N]KOP$H3<I

rPC*KBT7Fb=NQU)<^s9OvF5lk3H,"j^9,"BT/D-GO Java 3<Ir

BT9k0K CRTJVAPGM 3^sIrHQ9k},I$lg,"j^9#

Just-In-Time 3sQ$i<O"CjN Java >[^7sNBT~D-KG,=9kh&K3<Ir3sQ$

k9k3HKhj"QU)<^s9r~17^9# CRTJVAPGM rBT7J$GQ`3HNxWH" JIT

rHQ9k3HKhCFWm0i`NO0HBT~Nh},o:+KY/Jk3HrfS7",WK,7?

G,=}0rhj9k,W,"j^9#

Wm0i`NBT.Y,Y$lg"VJava Wm0i`N=( (DSPJVAPGM)W3^sIr~O7F" Java

Wm0i`N0-r=(7F/@5$#

47�*2���
�����

f<6<&/i9&m<@<KhCFn.5l? JVAPGM r-cC7eK~lFFxQG-kh&K9k

H"f<6<&/i9&m<@<NQU)<^s9r~e5;k3H,G-^9#J<N$:l+rHQ7

F Java rHQD=K9kWmQF#<rXj7J$H"3N*W7gsrHQD=K9k3H,G-^;

s#

v /QIBM/UserData/Java400/SystemDefault.properties

v /home//SystemDefault.properties

v RUNJVA CL 3^sI

v JAVA QSH 3^sI

3N!=rHQD=K9kKO"J<NWmQF#<rHQ7^9#

os400.define.class.cache.file
WmQF#<NMr"-zJ JAR U!$kN>0 (HdPQ9) K9k,W,"j^9# JAR U

!$kKO-zJ JAR G#l/Hj< (jar QSH 3^sIKhCFn.5lk) ,^^lF$J

1lPJj^;s," jar 3^sI,!=9kNK,WJ1lasP<J0NbF,^^lJ$

h&K9k,Wb"j^9#3N JAR U!$kr Java /i9Q9fKH_~^J$h&K7F

/@5$#

?H(P"J<NTr /QIBM/UserData/Java400/SystemDefault.properties KIC7F/@5$#

os400.define.class.cache.file=/QIBM/ProdData/Java400/QDefineClassCache.jar

Developer Kit for Java O",ZJ JAR U!$kr /QIBM/ProdData/Java400/QDefineClassCache.jar H7F

$s9H<k7"5sWk&WmQF#<&U!$kr
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/QIBM/ProdData/Java400/SystemDefaultCacheExample.properties H7F$s9H<k7^9#

SystemDefaultCacheExample.properties U!$kr /QIBM/UserData/Java400/ K3T<7">0r

SystemDefault.properties KQ99kH"-cC7s0!=r0m<PkKHQG-kh&K9k3H,G-

^9#

m: 3NQ9rC(k0K"3NG#l/Hj<fK{8N SystemDefault.properties U!$k,J$3H

rN'7F/@5$#=NeojK"1 DNf<6<D-@1KFAr?(kh&K9kKO"3NU!$

kr /home// K3T<7F1MK>0Q9G-^9#

-cC7s0QKXj7? JAR U!$kKP7F DSPJVAPGM rHQ7F"-cC7eK~lilk

JVAPGM Ntr=LG-^9# DSPJVAPGM =(hLNVJava Wm0i` (Java programs)WU#<

kIKO"-cC7eK~lilk JVAPGM Nt,(5l"VJava Wm0i`&5$: (Java
program size)WU#<kIKO"-cC7eK~lilk JVAPGM KhCFHQ5lk9Hl<8NL

,(5l^9#-cC7s0KHQ5lk JAR U!$kK DSPJVAPGM ,,Q5lklgO"3N=(

hLN>NU#<kIKOU#O"j^;s#

-cC7s0G-kh&K9k os400.define.class.cache.file Java WmQF#<KC(F">N 2 DNWm

QF#<rXj7F-cC7s0C-r)fG-^9#

os400.define.class.cache.hours
3NWmQF#<rHQ7F" JVAPGM ,-cC7eK~CF$k~VN95 (1 ~V1L) r

XjG-^9#

os400.define.class.cache.maxpgms
3NWmQF#<rHQ7F"-cC7eK~lilk JVAPGM NGgtrXj7"3NBYr

6(?iGbE$ JVAPGM ,GiKo|5lkh&K9k3H,G-^9#-cC7eK~C?

JVAPGM NPa~VN=LKHQ5lk~oMO" JVAPGM ,2H5lk?SK975l^

9#

c:

os400.define.class.cache.hours=48
os400.define.class.cache.maxpgms=10000

os400.define.class.cache.hours NGU)kHMO 168 ~V (1 5V) G"GgMO 9999 G9#

os400.define.class.cache.maxpgms NGU)kHMO 5000 G"GgMO 40000 G9#IAi+NWmQF#

<K<mNMrXj7?j"Mr-zJ 10 JtH7FrOG-J+C?j9kH"GU)kHM,HQ5

l^9#

0RN-cC7s0KX9kWmQF#<KD$F\7/O"X79F`&WmQF#<Yr2H7F/@

5$#

Java ������������	
9����	

Java™ Wm0i`rBT9kH-"HQ9kb<Ir*rG-^9#INb<IGb"3<I,!:5

l"v0K!Z5l?A0NWm0i`r]}9k Java Wm0i`&*V8'/H,n.5l^9#J<

N$:l+Nb<IrHQG-^9#

v $s?<WjCH

v >\h}

v Just-In-Time (JIT) 3sQ$k

v Just-In-Time (JIT) 3sQ$k*hS>\h}
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*rb<I \Y

$s?<WjCH FP$H3<IO"BT~K$s?<WjCH5l^9#

Java Wm0i`r$s?<WjCH&b<IGBT9k

?aNpsO"XVJava Wm0i`NBT (RUNJVA)W

3^sIYr2H7F/@5$#

>\h} a=CIrGiKFSP9H-K=Na=CIN?aN!

#?a,8.5lF"=NWm0i`r!KHQ9kH-

N?aK]I5l^9#5iK"1 DN3T<,79F`

4NN?aKHQ5l^9#

Java Wm0i`r>\h}GBT9k?aNpsO"

XVJava Wm0i`NBT (RUNJVA)W3^sIYr2

H7F/@5$#

Just-In-Time (JIT) 3sQ$k a=CIrGiKFSP9H-K=Na=CIN?aN!

#?a,8.5lF" Java >[^7srBT9k|Vf

]I5l^9#

Just-In-Time 3sQ$i<rHQ9kKO"3sQ$i<

Mr jitc K_j7J1lPJj^;s#D-QtrIC

9k+"java.compiler 79F`&WmQF#<r_j9k

3HKhj"=NMr_jG-^9#J<Nj9H+i 1

DN}0r*r7F"3sQ$i<Mr_j7^9#

v VD-QtNIC (ADDENVVAR)W3^sIr iSeries

5<P<eN3^sITWmsWHK~O7F"D-

QtrIC7^9#=Ne"VJava Wm0i`NBT

(RUNJVA)W3^sI^?O JAVA 3^sIrHQ7

F"Java Wm0i`rBT7^9#?H(P"!Nh

&K~O7^9#

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc)
JAVA CLASS(Test)

v java.compiler 79F`&WmQF#<r iSeries 3^s

ITG_j7^9#?H(P"JAVA CLASS(Test)

PROP((java.compiler jitc)) H~O7^9#

v java.compiler 79F`&WmQF#<r Qshell $s?

<Wj?<N3^sITG_j7^9#?H(P"

java -Djava.compiler=jitc Test H~O7^9#

3NMr_j7?eO"JIT 3sQ$i<,9YFN

Java 3<IrBT0KG,=7^9#
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*rb<I \Y

Just-In-Time (JIT) 3sQ$k*hS>\h} Just-In-Time (JIT) 3sQ$i<rHQ9kGblL*J

}!O" jit_de *W7gsrXj9k3HG9#3N*

W7gsrXj7FBT9kH">\h}N?aK{KG

,=5lF$kWm0i`O>\h}b<IGBT5l^

9#>\NG,=N?aKG,=5lF$J$Wm0i`

O" JIT b<IGBT5l^9#

JIT *hS>\h}r1~KHQ9klg"3sQ$i<

Mr jitc_de K_j9k,W,"j^9#D-QtrI

C9k+"java.compiler 79F`&WmQF#<r_j9

k3HKhj"=NMr_jG-^9#J<Nj9H+i

1 DN}0r*r7F"3sQ$i<Mr_j7^9#

v VD-QtNIC (ADDENVVAR)W3^sIr iSeries

3^sITK~O7F"D-QtrIC7^9#=N

e"VJava Wm0i`NBT (RUNJVA)W3^sI^

?O JAVA 3^sIrHQ7F"Java Wm0i`rB

T7^9#?H(P"!Nh&K~O7^9#

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc_de)
JAVA CLASS(Test)

v java.compiler 79F`&WmQF#<r iSeries 3^s

ITG_j7^9#?H(P"JAVA CLASS(Test)

PROP((java.compiler jitc_de)) H~O7^9#

v java.compiler 79F`&WmQF#<r Qshell $s?

<Wj?<N3^sITG_j7^9#?H(P"

java -Djava.compiler=jitc_de Test H~O7^9#

3NMr_j7?eO">\h}H7Fn.5l?/i

9&U!$kN?aN Java Wm0i`,HQ5l^9#

Java Wm0i`,>\h}H7Fn.5lF$J$l

g"/i9&U!$kOBT0K JIT KhCFG,=5

l^9#\YKD$FO"X Just-In-Time 3sQ$i<

H>\h}NfSYr2H7F/@5$#

Java Wm0i`rBT9kKO"3 DN}!,"j^9 (CL"QSH"*hS JNI)#=l>lK"b<Ir

Xj9kG-N}!,"j^9#3N=KO"Xj}!,(5lF$^9#

b<I CL 3^sI QShell 3^sI JNI FSP7 API

$s?<WjCH INTERPRET(*YES) -Djava.compiler=NONE

-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 (GU)kH) INTERPRET(*OPTIMIZE)

OPTIMIZE(*JIT)

-Djava.compiler=″jitc_de″ os400.run.mode=″jitc_de″

h 5 O IBM Developer Kit for Java rHQ7F Java Wm0i`NQU)<^s9r409k 397



Java 	�%��!%�

Java™ $s?<Wj?<O"CjNO<I&'"&WiCHU)<`G Java /i9&U!$krra9

k" Java >[^7sNltG9# Java $s?<Wj?<OFP$H3<IrG3<I7"=NP$H3

<IKX9kl"N^7s&$s9Hi/7gsrBT7^9#

	����	�

Java™ Q9Wm0i`O IBM OS/400 N=.WGG"j" iSeries Java >[^7srHCF/i9&U!

$krBT9k?aNWjWm;9rT$^9# Java Q9Wm0i`O"/i9&U!$kKX"U1i

l?J3-N"kG,=5l?Wm0i`&*V8'/Hrn.7^9#GU)kHN_jGO"Wm0i

`&*V8'/HKO3sQ$kQ_N 64 SCH RISC !#?aP<8gsN/i9,^^l^9#G

,=5l?Wm0i`&*V8'/HO"BT~K Java $s?<Wj?<KhCFra5lkNGOJ

/"/i9&U!$kNm<I~K>\BT5l^9#

Java Wm0i`O"GU)kHGO JIT rHQ7FG,=5l^9# Java Q9Wm0i`rHQ9kK

O"CRTJVAPGM rBT9k+" RUNJVA ^?O JAVA 3^sIGQ9Wm0i`rHQ9k3HrX

j7^9#

VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrHCF Java Q9Wm0i`r@(*K+O9k}

!b"j^9# CRTJVAPGM 3^sIO"3^sINBT~K/i9&U!$kd JAR U!$krG,

=9kNG"Wm0i`NBT~KO?bT&,W,"j^;s#7?,CF"Wm0i`,iaFBT5

lk]N.Y,e,j^9#GU)kHNG,=rHQ;:K CRTJVAPGM 3^sIrHQ9kH"NB

KG1NG,=rBTG-"/i9&U!$kd JAR U!$kKX"7? Java Wm0i`N9Z<9H

Qu7b~15l^9#

/i9&U!$k"JAR U!$k"^?O ZIP U!$kK CRTJVAPGM 3^sIrHQ9kH"U!$

kbN9YFN/i9,G,=5l"kLH7Fn.5lk Java Wm0i`&*V8'/HOJ3*Jb

NHJj^9#3lKhj"BT~NQU)<^s9,~e7^9#5iK"CRTJVAPGM 3^sI+

Java Wm0i`NQ9 (CHGJVAPGM) 3^sIrHQ7F"G,=lYkrQ97?j"GU)kHN

10 J0NG,=lYkr*r9k3HbG-^9#G,=lYk 40 Nlg" JAR U!$kfN/i9

VG/i9VP$sI,BT5l"lgKhCFO=liN/i9,$si$sKJj^9#/i9VP$

sIrBT9kH"FSP7N.Y,e,j^9#$si$sK9kH"a=CIFSP74NN*<P<

XCI,J/Jj^9#lgKhCFO" JAR U!$kd ZIP U!$kfN/i9VNa=CIr$s

i$sK9k3HbG-^9# CRTJVAPGM 3^sIG OPTIMIZE(*INTERPRET) rXj9kH"3^sI

GXj7?9YFN/i9,!:5l"rab<IGNBTQK`w5l^9#

VJava Wm0i`NBT (RUNJVA)W3^sIGb OPTIMIZE(*INTERPRET) rXjG-^9#3NQi

a<?<O"Java >[^7sNbHGBT5lk/i9O9YF"X"9kWm0i`&*V8'/HN

G,=lYkKX8J/ra5lk3HrX(7^9#3NQia<?<O"G,=lYk 40 GQ95l

?/i9rGPC09kH-Kr)A^9#rar/)BT9kKO"INTERPRET(*YES) rHQ7^9#

/i9&m<@<Gn.7? Java Wm0i`NFxQKD$FO"X/i9&m<@<N-cC7

eYr2H7F/@5$#

Java 	�� �*����'/���
���������

G,=lYkN_jMKhCF"Q9N.Yr=LG-^9#G,=lYk 10 Nlg"Q9OG.G9

,"lL*KQ9eNWm0i`O" 10 hjg-JG,=lYkr_j7?lghjc.KJj^9#G

,=lYkr 40 K9kH"Q9~VO++j^9,"*=i/BT.YOb.KJj^9#
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/tN Java™ Wm0i`O"lYk 40 GG,=G-^;s#7?,CF"lYk 40 GBT;:"eo

jKlYk 30 GBT9kD=-N"kWm0i`bo:+J,i"j^9#G,=lYk 40 GT/7J

$Wm0i`rBT9kKO"i$;s9bt3<IG,= LICOPT Qia<?<&9Hjs0rHQ7

^9#7+7"4HQNWm0i`KHCFOlYk 30 NQU)<^s9G=,G"kD=-b"j^

9#

LN Java >[^7sGT/7F$kHWolk Java 3<IKdj,"klgO"G,=lYk 40 GO

J/lYk 30 rHQ7F_F/@5$#3N_jGT/7"QU)<^s9,vFG-kOObG"kl

gO">K?bT&,WO"j^;s#QU)<^s9r~19k,W,"klgO"5^6^JA0NG

,=rHQD=K7?jHQTDK7?j9k}!KX9kpsKD$F"XLICOPT Qia<?<&9H

js0Yr2H7F/@5$#?H(P"^: OPTIMIZE(40) LICOPT(NoPreresolveExtRef) rHQ7FW

m0i`rn.7F_k3H,G-^9#xQT=J/i9KP9ksh0FSP7,"Wj1<7gsf

K"klgO"3N LICOPT MrHQ9kH"djJ/Wm0i`rBTG-^9#

Java Wm0i`,n.5l?H-NG,=lYkr=L9kKO"VJava Wm0i`N=(

(DSPJVAPGM)W3^sIrHQ7^9# Java Wm0i`NG,=lYkrQ99kKO"VJava Wm0

i`Nn. (CRTJVAPGM)W3^sIrHQ7^9#

Just-In-Time ���	��

Just-In-Time (JIT) 3sQ$i<O"WiCHU)<`G-N3sQ$i<G"j"=l>lNa=CIX

NGiNFSP7~K"=Na=CIQN!#?ar8.7^9#Q9h}NQU)<^s9r~e5;k

?aK"JIT 3sQ$i<O"f<6<,3<Ir,WH9kH-K=lr3sQ$k7^9#

JIT 3sQ$i<H>\h}Nc$r}r9kKO"XJIT 3sQ$i<H>\h}NfSYr2H7F/

@5$#

java.compiler WmQF#<KD$FO"XJava™ 79F`&WmQF#<Yr2H7F/@5$#=3G"

BT7F$kP<8gsr*r7F/@5$#

JIT ���	����������

!N=GO" Java™ Wm0i`NBTK Just-In-Time 3sQ$i<H>\h}NIAiNb<IrHQ9

k+rhj9k]K"u7KGb,7?*rrT&NKr)DICpsrs!7^9#

Just-In-Time 3sQ$i< >\h}

,WJH-K"a=CIN+03sQ$krs!7^9#

3N}!O">\h}hjbb.G9#

VJava Wm0i`Nn. (CRTJVAPGM)W3^sIrH

Q7F/i9^?O JAR U!$k4Nr3sQ$k9k

+"^?OU!$k,BT~K+0*K3sQ$k5l^

9#

3<IQ9~NG,=39Hro:9k?a"Wm0i`

+/~KHQ5l^9#^?".,O"Wj1<7gsd

fS*HQQYN/J$"Wj1<7gsN+/GbHQ

5l^9#5iK"3<I,BT~K8.5l?j/+5

l?j9k"soK0*J"Wj1<7gsKbHQG-

^9#

fS*g,OJ"Wj1<7gsKD$FHQ5l^9#

G,=lYk 40 N>\h}3<IO"lLK"JIT hj

bb.G9#8+D=JuVK"k5<P<&"Wj1<

7gsNgt,O"*=i/"1~K#tNf<6<Kh

CFHQ5lk3HKJj" JIT rHQ9kH39H,

b9.k?a"G,=lYk 40 N>\h}rHQ7^

9#

G,=O"BT~KW.KBTG-kbNKBj5l^

9#

G,=OBT~KTolJ$?a"hj#(JG,=,D

=G9#
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VG,=lYk (Optimization level)WU#<kIKMr~O9k3HKhj"/i9&U!$k&*V8

'/H^?O JAR U!$k&*V8'/HKUC5l? Java™ Wm0i`NG,=lYkrXj7^

9#3N*W7gsrHQ7F"Java Wm0i`N5$:HQU)<^s9r)fG-^9#j9H5l

?G,=lYkGO"btA0K iSeries !#?a,H_~^lF$^9#3liN!#?aO"Xj5l

?G,=lYkKpE$FG,=5l^9# iSeries 5<P<O"Wm0i`BT~K!#?ar>\BT

7^9#

!Nj9HO"D9NG,=lYkNc$H!=r(7?bNG9#

10

n.5lk Java Wm0i`OQ9Q_N/i9&U!$k&P$H3<I+iJj^9,"ICN3sQ

$i<G,=OG.BK^(il^9#GPC0~K"QtN=(HQ9,D=G9# V5R1 J_GO"

G,=lYk, 10 G"kH"Wm0i`r3sQ$k9kNK]+k~V,"T,WKi9KJCF7^

&D=-,"j^9#=&JiJ$h&K"GcGb 20 NG,=lYkrHQ7F/@5$#

20

n.5lk Java Wm0i`O"3sQ$kQ_N/i9&U!$k&P$H3<I+iJj"ICN3s

Q$i<G,=rBT7^9#GPC0~KOQtr=(G-^9,"Q9OG-^;s#

30

n.5lk Java Wm0i`O"3sQ$kQ_N/i9&U!$k&P$H3<I+iJj"G,=lY

k 20 hj?/N3sQ$i<G,=rBT7^9#G,=lYk,b/JkKDlF"GPC0Oq7/

Jj^9#3lO"3<IbN5NJljGd_7FWm0i`Qtr=(9k=O,G,=KhCFc<

9k?aG9#GPC0~KOQtr=(G-^9,"Q9OG-^;s#=(5lkMO"QtN=TM

GOJ$D=-,"j^9#

40

n.5lk Java Wm0i`O"3sQ$kQ_N/i9&U!$k&P$H3<I+iJj"G,=lY

k 30 hj?/N3sQ$i<G,=rBT7^9#G,=lYk 40 KO"/i9VNG,=,^^l^

9#^lG9,"X"7J$/i9 (Q5Kbq^KbX"7J$bN) N?aKE*Ji|=XjR,B

T5lkgxO"E*Ji|=EMK(5lkgxH[Jklg,"j^9#^?"FSP7H?aNHl

<9r5zK9kG,=,Tol^9#

m: Java Wm0i`,G,=K:T7?j"G,=lYk 40 Gc0,P5lklgKO"G,=lYk

30 rHQ7F/@5$#

Java @�0���� �*��

,<YC8&3l/7gsO"Wm0i`,2H9k3HNJ/JC?*V8'/HKhCFHQ5lk-

1hruK9kWm;9G9#,<YC8&3l/7gsrHQ9kH"Wm0i^<O*V8'/Hr@

(*KVuK9kW+^?OVo|9kW?aK"(i<KJjd9$3<Irn.9k,W,J/Jj^

9#3N3<IO"QKKVabj<&j</WWm0i`&(i<H$&kLKJj^9#,<YC8&

3l/7gsO"f<6<&Wm0i`,#9k3HNG-J$*V8'/H^?O*V8'/HN0k<

Wr+0*K!P7^9#3lrT&NO"INWm0i`=$Gb=N*V8'/Hr2H7F$J$+

iG9#*V8'/Hr}8e"=N9Z<9r>N3HKHQ9kh&Kdj6k3H,G-^9#
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Java™ BT~D-KO"HQ5lJ/JC?abj<rr|9k,<YC8&3l/?<,^^lF$^

9#,<YC8&3l/?<O",WK~8F+0*KBT5l^9#

^?"java.lang.Runtime.gc() a=CIrHQ7F"Java Wm0i`N)f<G,<YC8&3l/?<r@

(*K/09k3HbG-^9#

IBM Developer Kit for Java G-NpsKD$FO"XIBM Developer Kit for Java NH%,<YC8&3

l/7gsYr2H7F/@5$#

IBM Developer Kit for Java ���@�0���� �*��

The IBM Developer Kit for Java™ O"H%,<YC8}8"k4j:`rBu7^9#3N"k4j:`

KhCF"Java Wm0i`N`nrl~d_9k3HJ/"HQ5lF$J$*V8'/Hr/+7"}

89k3H,G-^9#BT}8Wm0i`O(O7F"1lN9lCIGOJ/"BT7F$k#tN9

lCIN*V8'/HXN2Hr/+7^9#

?/N,<YC8}8Wm0i`O"V4$&Nd_WG9#3lO"3l/7gs&5$/k,88k~

@G",<YC8&3l/7gsrT&9lCIJ0N9lCIO9YF",<YC8}8Wm0i`,=

NnHrTCF$kVOd_9k3HrU#7^9#}8,O^kH Java Wm0i`Ol~d_7"}8

Wm0i`,=NnHr7F$kV"Java HX"7?WiCHU)<`N?Eh}uV!=,`@KJj

^9# iSeries N"k4j:`GO"9YFNWm0i`&9lCI,1~Kd_9k3HO"j^;s#

3N?a",<YC8}8Wm0i`,=N?9/r0;7F$kH-K"3liN9lCI,`nrQ3

9k3H,G-^9#3lKhj"l~d_,I_5l",<YC8&3l/7gsfGb9YFNh}u

VrHQ9k3H,D=KJj^9#

,<YC8&3l/7gsO" Java >[^7sN/0~KXj7?Qia<?<KpE$F"+0*KB

T5l^9# java.lang.Runtime.gc() a=CIrHQ9k3HKhj" Java Wm0i`N)f<G@(*K

,<YC8&3l/7gsr+O9k3HbG-^9#

p\*J50NjAKD$FO"XJava ,<YC8&3l/7gsYr2H7F/@5$#

Java @�0���� �*����'/���
���������

iSeries Java™ >[^7seN,<YC8&3l/7gsO"Q35lks1|b<IG`n5l^9#

VJava Wm0i`NBT (RUNJVA)W3^sIN,<YC8i|5$: (GCHINL) Qia<?<O""W

j1<7gs&QU)<^s9KFA9k3H,"j^9#3NQia<?<O",<YC8&3l/7g

sVGvD5lk77$*V8'/H&9Z<9NLrXj7^9#M,.5$H"?/N,<YC8&3

l/7gs,*<P<XCI9k3HKJj^9#M,g-$H",<YC8&3l/7gsr)B9k3

HKJj"abj<T-N(i<,88k3H,"j^9#7+7"[HsIN"Wj1<7gsGO"G

U)kHM,,7?bNKJj^9#

,<YC8&3l/7gsGO"*V8'/HXN-zJ2H,"k+I&+KpE$F"=N*V8'/

H,,WH5lJ/JC?+I&+,,+j^9#

Java �	)���+&��������'/���
��	
����

iSeries 5<P<GNM$F#V&a=CIFSP7O">NWiCHU)<`GNM$F#V&a=CI

FSP7hjbQU)<^s9,c/Jklg,"j^9# iSeries 5<P<eN Java™ O"Java >[^

7sr^7s&$s?<U'<9 (MI) N<K\09k3HKhCFG,=5lF$^9#M$F#V&a

=CIFSP7KO"MI 3<INOOr6(?FSP7,,WG"j" Java M$F#V&$s?<U'

<9 (JNI) G"Java >[^7sKak?aN>,JFSP7,,WKJklgb"j^9#M$F#V&
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a=CIO"Java GJ1Kn.G-k.5Jk<AsNBTKHQ9Y-GO"j^;s#M$F#V&

a=CIO"fS*BT~VN9$79F`!=d" Java GO>\KHQG-J$79F`!=r+O9

klgKN_HQ7F/@5$#

Java +&���	��	����'/���
��	
����

a=CIN$si$s=Khj"a=CIFSP7NQU)<^s9,x7/~e9k3H,"j^9#9

YFNG*a=CIO"$si$s=NudKJj^9#$si$s!=O"3sQ$k~K javac -o *

W7gsrHQ9k3HKhCF" iSeries 5<P<GHQG-^9# javac -o *W7gsrHQ9k

H"/i9&U!$kHQ9eN Java™ Wm0i`N5$:,g-/Jj^9# -o *W7gsrHQ9

k]KO""Wj1<7gsNuVHQU)<^s9N>}NWmQF#<rM8K~lJ1lPJj^;

s#

Java Q9Wm0i`GO"G,=lYk 30 H 40 KD$F$si$s=,HQD=G9#G,=lYk

30 GO"1 DN/i9bNG*a=CINltN$si$s=,D=KJj^9#G,=lYk 40 G

O"ZIP U!$k^?O JAR U!$kbNG*a=CIN$si$s=,D=KJj^9# LICOPT Q

ia<?<&9Hjs0 AllowInlining *hS NoAllowInlining rHQ9kH"a=CIN$si$s=r

)f9k3H,G-^9# iSeries $s?<Wj?<GO"a=CIN$si$s=OBT5l^;s#

Java �������'/���
�����

iSeries Nc0"<-F/Ac<O"@pJdj~_*hSFnT!=rw(F*j"@lN.gPCrD

=K7^9# Java c0r iSeries™ 5<P<K9m<9kH">NWiCHU)<`hjbiY,g-/

Jj^9# Java c0,LoN"Wj1<7gs&Q9Gk<AsKhCFHQ5lkNGJ$Bj""W

j1<7gs&QU)<^s94NKFAr?(J$h&K7J1lPJj^;s#

Java ����� �
��'/���

�=��

Java™ a=CIFSP7Hl<9O"F Java a=CIKW7?~VKX9k"EWJQU)<^s9ps

rs!7^9#>N Java >[^7sGO"java 3^sIG -prof (WmU!$k) *W7gsrHQG-

kbNb"j^9# iSeries 5<P<Ga=CIFSP7Hl<9rD=K9kKO"VJava Wm0i`N

n. (CRTJVAPGM)W3^sITGVQU)<^s9}8HQD= (ENBPFRCOL)W3^sIrXj7J

1lPJj^;s#3N-<o<IrHQ7F Java Wm0i`rn.7?eO"FSP7/ajHl<

9&?$Wr^` Performance Explorer (PEX) jArHQ7F"a=CIFSP7Hl<9N3l/7g

sr+OG-^9#

VPEX spqNu~ (PRTPEXRPT)W3^sIrHQ7F8.7?FSP7/ajHl<9POO"Hl<

95l? Java a=CI4HNFFSP7Nf{i;h}uV (CPU) ~Vr=(7^9#lgKhCF

O"9YFN/i9&U!$krFSP7ajHl<9GHQD=K9k3H,G-J$3H,"j^9#

^?O"Hl<9KOHQG-J$M$F#V&a=CIH79F`!=rFSP7F$k3H,"j^

9#3Nh&Ju7GO"3liNa=CI^?O79F`!=GHQ5l?9YFN CPU ~V,_Q5

l^9#!K3l,"GeKFSP5l"HQD=KJC? Java a=CIKsp5l^9#

Java 	0���� �
��'/���

�=��

iSeries Java™ >[^7sO"CjN Java $YsHNHl<9rD=K7^9#3liN$YsHO"Java

3<INW,rHQ;:K}8G-^9#3liN$YsHKO",<YC8&3l/7gs"9lCIN

n."/i9Nm<I"*hSmC/JINh0,^^l^9#VJava Wm0i`NBT (RUNJVA)W3

^sIO"3liN$YsHrXj7^;s#eojK"f<6<, Performance Explorer (PEX) jAr
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n.7"VQU)<^s9&(/9Wm<i<N+O (STRPEX)W3^sIrHQ7F$YsHr}87^

9#=l>lN$YsHKO"?$`&9?sW*hSf{i;h}uV (CPU) 5$/kJINXxJQ

U)<^s9ps,^^lF$^9# Java $YsHH"G#9/N~POJIN>N79F`h0N>}

r"18Hl<9jArHQ7FHl<9G-^9#

Java $YsHN04J\YO" Performance Tools for iSeries r2H7F/@5$#

Java ��'(	���'/���

�=��

79F`4NNf{i;h}uV (CPU) WmU!$kKhCF"F Java™ a=CIH"Java Wm0i`

KhCFHQ5l?9YFN79F`!=KW7?"jP*J CPU ~V,W;5l^9#QU)<^s

9&bK?<&+&s?<e"Ul (*PMCO) NBT5$/k&$YsHrHl<99k Performance

Explorer (PEX) jArHQ7F/@5$#LoO"5sWk,_jC1LNVVGXj5l^9#-zJ

Hl<9&WmU!$kr}89kKO" 2"3 ,N CPU ~V,Pa9k^G Java "Wj1<7gsr

BT9k,W,"j^9#3lKhCF"100,000 JeN5sWk,8.5lkO:G9# PEX spqN

u~ (PRTPEXRPT) 3^sIKhCF""Wj1<7gs4NGPa9k CPU ~VNR9H0i`,n

.5l^9#3lKO"9YFN Java a=CI*hS79F`&lYkNh09YF,^^l^9#^

?"QU)<^s9&G<?&3l/?< (PDC) D<kO" iSeries 5<P<eGBT5lkWm0i`

NWmU!$kpsrs!7^9#

m: CPU WmU!$kGO"ra5lk Java Wm0i`NjP*J CPU HQu7O(5l^;s#

Java Virtual Machine Profiler Interface
JVMPI (Java™ Virtual Machine Profiler Interface) O" Java >[^7sNWmU!$kn.N?aNB

3*J$s?<U'<9G" Sun’s Java 2 SDK, Standard Edition (J2SDK), version 1.2 GGiK/=5l

Bu5l^7?#

JVMPI 5]<HO JVM *hS Just-in-time (JIT) 3sQ$i<KUC/rV-^9#3NUC/O""/

F#VK5l?H-K"WmU!$kn.(<8'sHK$YsHpsrO7^9#WmU!$kn.(<

8'sHO@$J_C/&js/&i$Vij< (DLL) H7FBu5l^9#WmU!$i<O"JVMPI

$YsHrHQD=K7?jHQTDK9k?a"JVM K)fpsrw.7^9#?H(P"WmU!$

i<Oa=CIN~j}dP}UC/KOX4,J/" JVM K3liN$YsHLNru1hj?/J$

H@&+b7l^;s# JVM *hS JIT KO"=N$YsH,HQD=JlgKWmU!$kn.(<

8'sHK$YsHLNrw.9k JVMPI $YsH&UC/,H_~^lF$^9#WmU!$i<O

JVM KIN$YsHKX4,"k+rNi;" JVM O=N$YsH,/89kHWmU!$i<K=N

LNrw.7^9#

\7/O"Sun Microsystems, Inc. N JVMPI r2H7F/@5$#

Java �'/���
���%���	


iSeries 5<P<N Java™ QU)<^s9&G<?r}89kKO"J<N9FCWrTCF/@5$#

1. !NbNrXj9k Performance Explorer (PEX) jArn.7^9#

v f<6<jAN>0

v G<?}8N?$W

v 8gV>

v }87?$79F`psKX9kl"N79F`&$YsH
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m: ,WJPO, java_g -prof ?$WG"j" Java Wm0i`NCjN8gV>rNCF$klg

O" *TRACE jAhjb *STATS N PEX jAN},,vG9#

J<K *STATS jANcr(7^9#

ADDPEXDFN DFN(YOURDFN) JOB(*ALL/YOURID/QJVACMDSRV) DTAORG(*HIER)
TEXT(’your stats definition’)

3N *STATS jAGO"BT5lF$k9YFN Java $YsH,h@5lko1GO"j^;s#F

+N Java ;C7gsK"k Java $YsHN_WmU!$k,n.5l^9#3N`nb<IGO"

Java Wm0i`rBT9k~V,}(kD=-,"j^9#

J<K"*TRACE jANcr(7^9#

ADDPEXDFN DFN(YOURDFN) TYPE(*TRACE) JOB(*ALL) TRCTYPE(*SLTEVT)
SLTEVT(*YES) PGMEVT(*JVAENTRY *JVAEXIT)

3N *TRACE jAGO"ENBPFRCOL(*ENTRYEXIT) rHQ7Fn.5l?79F`K"k9YFN

Java Wm0i`+i"9YFN Java ~j}$YsHHP}$YsHr}87^9#=N?a"Java W

m0i`&$YsHNt"=7F PEX G<?}8N|VKhCFO"3N?$WN}8N,OO"

*STATS Hl<9NH-hjbY/Jk3H,"j^9#

2. PEX jANWm0i`&$YsH&+F4j<N<K"k *JVAENTRY *hS *JVAEXIT rHQD

=K7F" PEX , Java ~j}HP}r'19kh&K7^9#

m: Java 3<Ir Just-in-time (JIT) 3sQ$i<rHQ7FBT7F$klgO">\h}9k?aK

CRTJVAPGM 3^sIrHQ9klgH18h&K"~j}HP}rHQD=K9k3HO"j^;

s#eojK"os400.enbprfcol 79F`&WmQF#<rn.9kH-K" JIT O`\~j},"k3

<IHP}UC/r8.7^9#

3. Wm0i`&$YsHr iSeries QU)<^s9&G<?}8Wm0i`Ksp9k?aK"Java Wm

0i`r`w7^9#3lrT&KO"QU)<^s9&G<?rQ97?$ Java Wm0i`G

VJava Wm0i`Nn. (CRTJVAPGM)WrHQ7^9# Java Wm0i`O"

ENBPFRCOL(*ENTRYEXIT) Qia<?<rHQ7Fn.7J1lPJj^;s#

m: QU)<^s9&G<?N}8rT$?$ Java Wm0i`4HK"3N9FCWr+jV9,W

,"j^9#3N9FCWrBT7J$H"PEX KhCFQU)<^s9&G<?O}85l:"

Java QU)<^s9&G<?&3sP<?< (JPDC) D<k rBT7FbPOO8.5l^;s#

4. VQU)<^s9&(/9Wm<i<N+O (STRPEX)W3^sIrHQ7F" PEX G<?N}8r

+O7^9#

5. ,O7?$Wm0i`rBT7^9#3NWm0i`ND-OBT/D-G"CFOJj^;s#3N

}8Khj";~VG?/NG<?,8.5l^9#}8~VO 5 ,K)B7J1lPJj^;s#3

N~VGBT5l? Java Wm0i`O"?/N PEX 79F`&G<?r8.7^9#}85l?G

<?,?a.klgO"G<?rh}9k?aK>WJ~V,,WKJj^9#

6. VQU)<^s9&(/9Wm<i<N*; (ENDPEX)W3^sIrHQ7F"PEX G<?N}8r*

;7^9#

m: PEX G<?N}8r*;9kN,iaFGOJ$lgO" *YES NV-9(U!$krXj7J

1lPJj^;s#3lrToJ$H"G<?,]I5l^;s#

7. JPDC D<krBT7F/@5$#

8. }gU!$k&79F`&G#l/Hj<r79F`K\37^9# java_g -prof Se<"<^?O

Jinsight Se<"<NIAi+NSe<"<r*r7F/@5$# iSeries 5<P<+i3NU!$kr

3T<7F"$UN,ZJWmU!$k&D<kN~OH7FHQG-^9#
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�'/���
���%�� �%��=��

QU)<^s9&G<?&3l/?< (PDC) D<kO" iSeries 5<P<eGBT5lkWm0i`NW

mU!$kpsrs!7^9#

?/N Java™ >[^7sNH&8`WmU!$k&*W7gsO" java_g !=NBuK++CF$^

9#3lO"Java >[^7sNClJGPC0&P<8gsG" -prof *W7gsrs!7F$^9#

Java Wm0i`XNFSP7N]K"3N*W7gsrXj7^9#3N*W7gsrXj9kH"Wm

0i`NBT~K Java Wm0i`NINt,,0n7F$?+r(9l3<I&U!$kr Java >[^

7sO8.7^9# Java >[^7sO"3Npsrj"k?$`G8.7^9#

iSeries 5<P<GO"Performance Explorer (PEX) !=KhCF"Wm0i`*hSl3<IG-N79F

`&$YsH,,O5l^9# DB2® G<?Y<9O3NpsrJ<7F+i"SQL XtrHQ7F!P

7^9# PEX psO"Java WmU!$k&G<?rn.9kCjNWm0i`psNj]8Hj<G

9#3NWmU!$k&G<?O" java_g -prof Wm0i`NWmU!$k&G<?H_9-,"j^

9# Java QU)<^s9&G<?&3sP<?< (JPDC) D<kO"CjN IBM D<kN java_g

-prof Wm0i`PO*hS Jinsight HFPlkCjN IBM D<kNWm0i`&WmU!$kpsrs

!7^9#

Java QU)<^s9&G<?N}8}!N\YKD$FO"XJava QU)<^s9&G<?r}89kY

r2H7F/@5$#

Java �'/���
���%�����%��=��

Java™ QU)<^s9&G<?&3sP<?< (JDPC) D<kO" iSeries 5<P<GBT5lF$k

Java Wm0i`KD$FN Java QU)<^s9&G<?rn.9kjJHJj^9#3NQU)<^s

9&G<?O"Sun Microsystems, Inc. N Java >[^7sN java_g -prof *W7gsNQU)<^s

9&G<?PO"*hS IBM Jinsight NPOH_9-,"j^9#

m: JDPC D<kGO"I_hjD=JPOO8.5l^;s#G<?r,O9kKO"java_g -prof r

u1~lk Java WmU!$k&D<k"^?O Jinsight G<?rHQ7F/@5$#

JDPC D<kO"DB2/400 (JDBC rHQ7F$k) KhCF]I5lk iSeries Performance Explorer (PEX)

G<?K"/;97^9#3ND<kO"G<?r Jinsight ^?OFQQU)<^s9&?$WKQ97

^9#=Ne"POU!$kr}gU!$k&79F`Nf<6<XjNljK]I7^9#

m: Xj7? Java "Wj1<7gs, iSeries 5<P<GBT5lF$kH-K" PEX G<?r}89

kKO",ZJ iSeries PEX G<?}8Wm7<8c<K>oJ1lPJj^;s#Wm0i`N~j}

*hSP}"^?O}8*hS]IWm7<8c<r^` PEX jAr_j7J1lPJj^;s# PEX

G<?N}8*hS PEX jAN_j}!KD$FO" Performance Tools for iSeries r2H7F/

@5$#

JPDC NBT}!KD$FO"XJava QU)<^s9&G<?&3sP<?<rBT9kYr2H7F/

@5$#

JPDC Wm0i`r+O9kKO"Qshell 3^sI&i$s&$s?<U'<9"^?OVJava Wm0i

`NBT (RUNJVA)W3^sIrHQ7^9#
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Java �'/���
���%�����%����	


QU)<^s9&G<?r}89k?aK Java™ QU)<^s9&G<?&3sP<?< (JPDC) rBT

9kKO"J<N9FCWK>$^9#

1. GiN~Oz-tr~O9k# java_g -prof NlgO general"^?O Jinsight PONlgO

jinsight H~O7^9#

2. 2 V\N~Oz-tr~O9k#3lO"G<?r}89kNKHQ5l? Performance Explorer

(PEX) jAN>0r=7^9#

m: 3N>0O"3N>0rQ$?\3Nbth}NX8e" 4 8z+i 5 8zK)B9k,W,"

j^9#

3. JPDC D<k,8.9kU!$kN>0r=9" 3 V\N~Oz-tr~O9k#3N8.5l?U!

$kO"=_N}gU!$k&79F`&G#l/Hj<Kq-~_^9# cd (PF4) 3^sIrHQ

7F"}gU!$k&79F`N=TG#l/Hj<rXj7^9#

4. iSeries [9H&jl<7gJk&G<?Y<9`\N>0r=9" 4 V\N~Oz-tr~O9k#

Vjl<7gJk&G<?Y<9&G#l/Hj<`\Nh} (WRKRDBDIRE)W3^sIrHQ7

F"=N>0r=(7^9#3lO"*LOCAL HXj5lF$k#lNjl<7gJk&G<?Y<9

G9#

3N3<IrBT9kKO" /QIBM/ProdData/Java400/ext/JPDC.jar U!$k, iSeries 5<P<eN Java

/i9Q9KJ/FOJj^;s#Wm0i`NBT,*;9kH"=TG#l/Hj<KF-9HPOU

!$k,~lil^9#

JPDC O"iSeries 3^sIT^?O Qshell D-rHQ7FBTG-^9#\YKD$FO" c: Java Q

U)<^s9&G<?&3sP<?<rBT9kr2H7F/@5$#

�: Java �'/���
���%�����%����	


Java™ QU)<^s9&G<?&3sP<?< (JPDC) rBT9kKO" iSeries 3^sIT^?O Qshell

D-N$:l+rHQG-^9#

iSeries 3^sITNHQ:

1. iSeries 3^sITKVJava Wm0i`NBT (RUNJVA)W3^sI^?O JAVA 3^sIr~O9

k#

2. /i9&Qia<?<TG com.ibm.as400.jpdc.JPDC r~O9k#

3. Qia<?<TG general pexdfn mydir/myfile myrdbdire r~O9k#

4. /i9Q9NQia<?<TG ’/QIBM/ProdData/Java400/ext/JPDC.jar’ r~O9k#

m: ’/QIBM/ProdData/Java400/ext/JPDC.jar’ 9Hjs0, CLASSPATH D-QtG8_9klgK

O"/i9Q9OJ,7F/@5$# CLASSPATH D-QtK3N9Hjs0rIC9kKO"VD

-QtNIC (ADDENVVAR)W3^sI"VD-QtNQ9 (CHGENVVAR)W3^sI"^?OVD

-QtNh} (WRKENVVAR)W3^sIN$:l+rHQG-^9#

Qshell D-NHQ:

1. VQshell N+O (STRQSH)W3^sIr~O7F" Qshell $s?<Wj?<r+O9k#

2. 3^sITG!Nh&K~O7^9#

java -classpath /QIBM/ProdData/Java400/ext/JPDC.jar com.ibm.as400/jpdc/JPDC
jinsight pexdfn mydir/myfile myrdbdire
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m: ’/QIBM/ProdData/Java400/ext/JPDC.jar’ 9Hjs0,=TND-KIC5lklgKO"/i9Q

9OJ,7F/@5$# ADDENVVAR 3^sI"CHGENVVAR"^?O WRKENVVAR 3^sIN

$:l+rHQ7F"=TND-K3N9Hjs0rICG-^9#

XJpsKD$FO" Java QU)<^s9&G<?&3sP<?<rBT9kr2H7F/@5$#

h 5 O IBM Developer Kit for Java rHQ7F Java Wm0i`NQU)<^s9r409k 407
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� 6 � IBM Developer Kit for Java �������=��

IBM Developer Kit for Java™ rHQ9kH-O" Qshell $s?<Wj?<"^?O CL 3^sIG Java

D<k,HQG-^9#

Qshell $s?<Wj?<Khk Java D<kO Sun Microsystems, Inc. N Java Development Kit GHQ9

kD<kHwF$kNG"Java GWm0i`rn.7?P3,"k}O Qshell $s?<Wj?<G Java

D<krHQ9k3Hr*+a7^9# Qshell D-NHQ!KD$FO"XQshellYr2H7F/@5

$#

iSeries NWm0i^<O"iSeries 5<P<D-G-N Java Q CL 3^sIrHQ9k3Hr*+a7^

9# CL 3^sI*hS iSeries JS2<?<&3^sINHQ!KD$FO"3NeGb@7^9#

IBM Developer Kit for Java GO"!N3^sI*hSD<krHQG-^9#

v Qshell D-#Wm0i`+/KLo,WH5lk Java +/D<krHQG-^9#

v CL D-#3Nlg"Java Wm0i`NG,=*hSI}KO" CL 3^sIrHQ7^9#

v iSeries JS2<?<&3^sIGb"G,=5l? Java Wm0i`rn.7"BT9k3H,G-^

9#

IBM Developer Kit for Java !����	
 Java =��

IBM Developer Kit for Java™ GO"J<ND<k,5]<H5l^9#

v Java ajar D<k

v Java appletviewer D<k

v Java extcheck D<k

v Java idlj D<k

v Java jar D<k

v Java jarsigner D<k

v Java javac D<k

v Java javadoc D<k

v Java javah D<k

v Java javakey D<k

v Java javap D<k

v Java keytool

v Java native2ascii D<k

v Java policytool

v Java rmic D<k

v Java rmid D<k

v Java rmiregistry D<k

v Java serialver D<k

v Java tnameserv D<k
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ajar J0Ne-N Java D<kO"$/D+Nc0r|-" Sun Microsystems, Inc. Nx0qAK-\5l

?=8H*W7gsr5]<H7F$^9#3liN Java D<k9YFNBTKO"Qshell $s?<Wj

?<rHQ9k,W,"j^9#

Qshell $s?<Wj?<r/09kKO"VQshell N+O (STRQSH ^?O QSH)W3^sIrHQ7^

9# Qshell $s?<Wj?<NBTfO"VQSH 3^sIN~OWhL,=(5l^9# Qshell NbH

GBT5lk Java ND<kdWm0i`+iNPOHaC;<8O"9YF3NhLK=(5l^9#^

?"Java Wm0i`XN~Ob3NhL+iI_hil^9#\YKD$FO"XJava Qshell 3^sIY

r2H7F/@5$#

m: iSeries 3^sI~ON!=r Qshell b+i>\HQ9k3HOG-^;s#3^sI~Orh@9k

KO" F21 (CL 3^sIN~O) r!7F/@5$#

Java =��

v Java ajar D<k

v Java appletviewer D<k

– Remote Abstract Window Toolkit GN Java appletviewer D<kNBT

v Java extcheck D<k

v Java idlj D<k

v Java jar D<k

v Java jarsigner D<k

v Java javac D<k

v Java javadoc D<k

Java ajar =��

ajar D<kO"jar D<kNeX$s?<U'<9G"j"3lO Java™ ARchive (JAR) U!$krn

.7"`n9k?aKHQ7^9# ajar D<krHQ7F JAR U!$kH ZIP U!$kN>}r`n

G-^9#

ZIP $s?<U'<9^?O UNZIP $s?<U'<9,,WJlgO" jar D<kNeojK ajar D

<krHQ7F/@5$#

ajar D<kO jar D<k,T&NH18h&K"JAR U!$kNbFrj9H7" JAR U!$k+i

hjP7"77$ JAR U!$krn.7"?/N ZIP A0r5]<H7^9#5iK"ajar D<kO{

8N JAR U!$kNU!$kNIC^?Oo|r5]<H7^9#

ajar D<kN?QKO"Qshell $s?<Wj?<,,WG9#\YKD$FO"Xajar - eX Java "<

+$VYr2H7F/@5$#

Java appletviewer =��

appletviewer D<krHQ9kH"Web Vi&6<rHo:K"WlCHrBTG-^9#3ND<k

O"Sun Microsystems, Inc. ,s!9k appletviewer D<kH_9-,"j^9#

appletviewer D<kN?QKO"Qshell $s?<Wj?<,,WG9# appletviewer D<krBT9kK

O" Remote Abstract Window Toolkit rHQ9k,W,"j^9# Remote AWT r_j7F appletviewer

D<krHQ9k}!KD$FO"XRemote AWT GN Java appletviewer D<kNBTYr2H7F/@

5$#
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appletviewer D<kN\YKD$FO"Xappletviewer tool by Sun Microsystems, Inc.Yr2H7F/@5

$#

Remote Abstract Window Toolkit �� Java appletviewer =�����: Java appletviewer D<kr

HQ9kKO" Remote Abstract Window Toolkit for Java r Windows® sV=(uVG_j9k,W,"

j"=l+i sun.applet.AppletViewer /i9rHQ9k+" Remote AWT WmQF#<U-N Qshell

$s?<Wj?<G appletviewer D<krBT9k,W,"j^9#

?H(P"sun.applet.AppletViewer /i9rHQ7F" TicTacToe G#l/Hj<+i example1.html

rBT9klg"3^sITOJ<Nh&KJj^9#

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))

Qshell $s?<Wj?<N appletviewer rHQ7F" TicTacToe G#l/Hj<G example1.html rBT

9klg"3^sITOJ<Nh&KJj^9#

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

m: -J O AppletViewer NBT~Ui0G9# -D OWmQF#<G9#

Java extcheck =��

Java 2 SDK (J2SDK), Standard Edition P<8gs 1.2 JeGO" extcheck D<k, JAR U!$kH=

_$s9H<k5lF$kH% JAR U!$kNVNP<8gsN7br!P7^9#3ND<kO"Sun

Microsystems, Inc. KhCFs!5lk keytool H_9-,"j^9#

extcheck D<kN?QKO"Qshell $s?<Wj?<,,WG9#

extcheck D<kN\YKD$FO"Xextcheck tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java idlj =��

idlj D<kO"Xj5l? Interface Definition Language (IDL) U!$k+i Java P$sG#s0r

8.7^9# idlj D<kO"IDL-to-Java 3sQ$i<HbFPlF$^9#3ND<kO"Sun

Microsystems, Inc. KhCFs!5lk idlj D<kH_9-,"j^9#3ND<kO"Java

Development Kits 1.3 *hS 1.4 GN_!=7^9#

idlj D<kN\YKD$FO"Xidlj tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java jar =��

jar D<kO"#tNU!$kr^HaF 1 DN Java "<+$V (JAR) U!$kK7^9#3ND<k

O"Sun Microsystems, Inc. KhCFs!5lk jar D<kH_9-,"j^9#

jar D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

jar D<kNeXD<kKD$FO" JAR U!$krn.*hS`n9k?aN ajar D<kr2H7F

/@5$#

iSeries U!$k&79F`N\YKD$FO"X}gU!$k&79F`Y^?OX}gU!$k&79

F`bNU!$kYr2H7F/@5$#

jar D<kN\YKD$FO"Xjar tool by Sun Microsystems, Inc.Yr2H7F/@5$#
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Java jarsigner =��

Java 2 SDK (J2SDK)"8`G"P<8gs 1.2 J_K*$F" jarsigner D<kO"JAR U!$kNp

>H"p>5l? JAR U!$keNp>N!:rT$^9# jarsigner D<kO"JAR U!$kNp>

N?aKk)0r+D1k3H,,WJH-KO" keytool KhCFn.*hSI}5lk09H"K"

/;97^9# J2SDK GO"jarsigner *hS keytool D<k, javakey D<kKhCFeoj^9#

3ND<kO"Sun Microsystems, Inc. KhCFs!5lk jarsigner D<kH_9-,"j^9#

jarsigner D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

jarsigner D<kN\YKD$FO"Xjarsigner tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java javac =��

javac D<kO"Java Wm0i`r3sQ$k7^9#3ND<kO"Sun Microsystems, Inc. KhCFs

!5lk javac D<kH_9-,"j^9," 1 DNc0,"j^9#

-classpath
GU)kH&/i9Q9rl~Q97^;s#=NeojK"79F`NGU)kH&/i9Q9

KUC5l^9# -classpath *W7gsO"CLASSPATH D-Qtr*<P<i$I7^9#

javac D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

iSeries 5<P<KGU)kHH7F JDK 1.1.x ,$s9H<k5lF$k," 1.2 P<8gsJ_N

java 3^sIrBT9k3H,,WJlgO"!N3^sIr~O7F/@5$#

javac -djava.version=1.2 <my_dir> MyProgram.java

javac D<kN\YKD$FO"Xjavac tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java javadoc =��

javadoc D<kO"API 8qrn.7^9#3ND<kO"Sun Microsystems, Inc. KhCFs!5lk

javadoc D<kH_9-,"j^9#

javadoc D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

javadoc D<kN\YKD$FO"Xjavadoc tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java =��

v Java javah D<k

v Java javakey D<k

v Java javap D<k

v Java keytool

v Java native2ascii D<k

v Java policytool

v Java rmic D<k

v Java rmid D<k

v Java rmiregistry D<k

v Java serialver D<k

v Java tnameserv D<k
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Java javah =��

javah D<kO" Java™ M$F#V&a=CINBurFWK7^9#3ND<kO"Sun Microsystems,

Inc. KhCFs!5lk javah D<kH_9-,"j^9,"$/D+Nc0,"j^9#

m: M$F#V&a=CIrn.9k3HO""Wj1<7gs, 100% pure Java GOJ$3HrU#7

^9#5iK""Wj1<7gs,WiCHU)<`VG>\K\"D=GJ$3HrU#7^9#M$F

#V&a=CIO"=N-Ae"WiCHU)<`^?O79F`KG-G9#M$F#V&a=CIrH

Q9kH""Wj1<7gsN+/*hS]iK++k39H,}C9kD=-,"j^9#

javah D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#3ND<kO"Java /i9&U!$

krI_hj"=TnHG#l/Hj<G C @lXC@<&U!$krn.7^9#n.5lkXC@

<&U!$kO"iSeries 9Hj<`&U!$k (STMF) G9#=lr iSeries 5<P<eN C Wm0i`

KH_~`?aKO"^:"U!$k&asP<K3T<7J1lPJj^;s#

javah D<kO"Sun Microsystems, Inc. KhCFs!5lkD<kH_9-,"j^9#?@7"!N*

W7gsrXj7Fb"iSeries 5<P<GO5k5l^9#

-td iSeries 5<P<eN javah D<kO"l~G#l/Hj<r,WH7^;s#

-stubs iSeries 5<P<eN Java GO" Java M$F#V&$s?<U'<9 (JNI) A0NM$F#V&

a=CIN_,5]<H5l^9#9?V,,WH5lkNO" JNI J0NA0NM$F#V&

a=CINlg@1G9#

-trace
3lO"iSeries 5<P<eN Java KhCF5]<H5lJ$ .c 9?V&U!$kPOKX"9

k*W7gsG9#

-v 5]<H5l^;s#

m: -jni *W7gsO",:Xj7J1lPJj^;s# iSeries 5<P<&79F`GO"JNI J0NM

$F#V&a=CINBuO5]<H5l^;s#

javah D<kN\YKD$FO" javah tool by Sun Microsystems, Inc. r2H7F/@5$#

Java javakey =��

javakey D<kO"Ef0HZ@qN8.*hSI} ("WlCHNG#8?kp>N8.r^`) KHQ

7^9#3ND<kO"Java Development Kit (JDK) P<8gs 1.1.x G Sun Microsystems, Inc. KhCF

s!5lk javakey D<kH_9-,"j^9#

Java 2 Software Development Kit (J2SDK), Standard Edition P<8gs 1.2 J_GO" javakey D<kO

Q_5lF$^9# JDK P<8gs 1.1.x NP0N?aK"1.1.x javakey D<krHQ7Fp>5l?

3<IO" J2SDK P<8gs 1.2 J_GOp>J7H7F'15l^9# J2SDK P<8gs 1.2 J_

rHQ7F3<IKp>9kH"=lO JDK P<8gs 1.1.x GOp>J7H7F'15l^9#

m: iSeries Secure Socket Layer (SSL) 5]<HGO"3ND<kKhCFn.5l?-<K"/;9G-

^;s#=NeojK" iSeries 5<P<K}g5lF$kZ@q*hS-<&3sFJ< (G#8?kZ

@q^M<8c<KhCFn.^?O$s]<H5lk) rHQ7J1lPJj^;s#\YKD$FO"

XSecure Socket Layer rHQ7F Java "Wj1<7gsr]n9kYr2H7F/@5$#

"WlCHNQC1<8H"WlCHNp>O"Vi&6<KM87^9#HQ7F$kVi&6<K"

Java JAR U!$kNA0*hS javakey Khk"WlCHXNp>H_9-,"k+I&+rN'9kK

O"=NVi&6<NqAr2H7F/@5$#
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m: javakey D<kKhCFn.5l?U!$kKO"!)ps,^^l^9#}gU!$k&79F`N

:v9k;-ejF#<!=Khj"x+0*hSk)0U!$k,]n5l^9#

javakey D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

iSeries U!$k&79F`N\YKD$FO"X}gU!$k&79F`Y^?OX}gU!$k&79

F`bNU!$kYr2H7F/@5$#

javakey D<kN\YKD$FO" javakey tool by Sun Microsystems, Inc. r2H7F/@5$#

Java javap =��

javap D<kO"3sQ$kQ_N Java U!$krU";sVk7" Java Wm0i`N=<9&3<I

rPO7^9#3lO"79F`G5N=<9&3<I,HQD=GJ/JC?H-Kr)DD=-,"j

^9#

3ND<kO"Sun Microsystems, Inc. KhCFs!5lk javap D<kH_9-,"j^9,"$/D+

Nc0,"j^9#

-b 3N*W7gsO5k5l^9# iSeries 5<P<eN Java GO"Java Development Kit (JDK)

1.1.4 JeN_,5]<H5lk?a"U}~N_9-O,W"j^;s#

-p iSeries 5<P<GO" -p O5zJ*W7gsG9# -private H$&04JDEjrHQ7J1l

PJj^;s#

-verify 3N*W7gsO5k5l^9# javap D<kO" iSeries 5<P<eGO!:rT$^;s#

javap D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#

m: javap D<krHQ7F/i9rU";sVk9kH"=liN/i9KD$FNi$;s9@sKc

?9kD=-,"j^9# javap D<krHQ9k0K"/i9KD$FNi$;s9@srN'7F/

@5$#

javap D<kN\YKD$FO" javap tool by Sun Microsystems, Inc. r2H7F/@5$#

Java keytool
Java 2 SDK (J2SDK), Standard Edition P<8gs 1.2 J_K*$F" keytool O"x+0Hk)0N

P"*hS+Jp>Z@qrn.7"-<&9Hm</rI}7^9# J2SDK GO"jarsigner *hS

keytool D<k, javakey D<kKhCFeoj^9#3ND<kO"Sun Microsystems, Inc. KhCFs

!5lk keytool H_9-,"j^9#

keytool rHQ9kKO"Qshell $s?<Wj?<,,WG9#

keytool N\YKD$FO"Xkeytool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java native2ascii =��

native2ascii D<kO"M$F#V&3<IN8z (Latin 1 Gb Unicode GbJ$8z) rHQ7?U

!$kr"Unicode 8zrHQ7?U!$kKQ97^9#3ND<kO"Sun Microsystems, Inc. ,s!

9k native2ascii D<kH_9-,"j^9#

native2ascii D<kN?QKO" Qshell $s?<Wj?<,,WG9#

native2ascii D<kN\YKD$FO" native2ascii tool by Sun Microsystems, Inc. r2H7F/@5

$#
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Java policytool
Java 2 SDK, Standard Edition GO" policytool O"4HQN$s9H<kN Java ;-ejF#<&]

j7<rjA9k0t]j7<=.U!$krn.*hSQ97^9#3ND<kO" Sun Microsystems,

Inc. ,s!9k policytool D<kH_9-,"j^9#

policytool O" Qshell $s?<Wj?<*hS Abstract Window Toolkit rHQ9k]Ks!5lk0i

U#+k&f<6<&$s?<U'<9 (GUI) G9#\YKD$FO"XIBM Developer Kit for Java

Remote Abstract Window ToolkitYr2H7F/@5$#

policytool N\YKD$FO"Xpolicytool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java rmic =��

rmic D<kO" Java *V8'/HN9?V&U!$kH/i9&U!$kr8.7^9#3ND<k

O"Sun Microsystems, Inc. ,s!9k rmic D<kH_9-,"j^9#

rmic D<kN?QKO" Qshell $s?<Wj?<,,WG9#

rmic D<kN\YKD$FO" rmic tool by Sun Microsystems, Inc. r2H7F/@5$#

Java rmid =��

Java 2 SDK (J2SDK), Standard Edition GO" rmid D<k,h0=79F`&G<bsr+O7^9#G

9+i"*V8'/HO Java >[^7sGP?*hSh0=9k3H,G-^9#3ND<kO"Sun

Microsystems, Inc. ,s!9k rmid D<kH_9-,"j^9#

rmid D<kN?QKO" Qshell $s?<Wj?<,,WG9#

rmid D<kN\YKD$FO"rmid tool by Sun Microsystems, Inc. r2H7F/@5$#

Java rmiregistry =��

rmiregistry D<kO"Xj5l?]<HGsV*V8'/H&l89Hj<r+O7^9#3ND<k

O"Sun Microsystems, Inc. ,s!9k rmiregistry D<kH_9-,"j^9#

rmiregistry D<kN?QKO" Qshell $s?<Wj?<,,WG9#

rmiregistry D<kN\YKD$FO" rmiregistry tool by Sun Microsystems, Inc. r2H7F/@5$#

Java serialver =��

serialver D<kO"1 D^?O#tN/i9KD$F"P<8gsVf^?OG-JLVG=5l? ID

ra7^9#3ND<kO" Sun Microsystems, Inc. ,s!9k serialver D<kH_9-,"j^9#

serialver D<kN?QKO"Qshell $s?<Wj?<,,WG9#

serialver D<kN\YKD$FO" serialver tool by Sun Microsystems, Inc. r2H7F/@5$#

Java tnameserv =��

Java 2 SDK (J2SDK), Standard Edition P<8gs 1.3 J_ GO" tnameserv (Transient Naming

Service) D<krHQ9kH"?>5<S9K"/;9G-^9#3ND<kO" Sun Microsystems, Inc.

,s!9k tnameserv D<kH_9-,"j^9#

tnameserv D<krHQ9kKO"Qshell $s?<Wj?<,,WG9#
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Java Qshell ����
java Qshell 3^sIO"Java™ Wm0i`rBT7^9#3N3^sIO"$/D+Nc0r|$F"

Sun Microsystems, Inc. ,s!9k java D<kH_9-,"j^9#

IBM Developer Kit for Java GO"java Qshell 3^sINJ<Nh&J*W7gs,5k5l^9#

*W7gs b@

-cs 3N*W7gsO5]<H5lF$^;s#

-checksource 3N*W7gsO5]<H5lF$^;s#

-debug 3N*W7gsO iSeries btGPC,<KhCF5]<H5l^9#

-noasyncgc IBM Developer Kit for Java GO",<YC8&3l/7gsOoKBT5lF$^9#

-noclassgc IBM Developer Kit for Java GO",<YC8&3l/7gsOoKBT5lF$^9#

-prof iSeries 5<P<KOH+NQU)<^s9,jD<k,"j^9#

-ss 3N*W7gsO iSeries 5<P<GO,QG-^;s#

-oss 3N*W7gsO iSeries 5<P<GO,QG-^;s#

-t iSeries 5<P<GO"H+NHl<9!=,HQ5l^9#

-verify iSeries 5<P<GO"!:O,:Tol^9#

-verifyremote iSeries 5<P<GO"!:O,:Tol^9#

-noverify iSeries 5<P<GO"!:O,:Tol^9#

iSeries 5<P<GO" -classpath *W7gsOGU)kHN/i9Q9r*<P<i$I7^;s#=

NeojK"79F`NGU)kH&/i9Q9KUC5l^9# -classpath *W7gsO"

CLASSPATH D-Qtr*<P<i$I7^9#

java Qshell 3^sIO"iSeries 5<P<N77$*W7gsr5]<H7^9#5]<H5lF$k77

$*W7gsrJ<K(7^9#

*W7gs b@

-chkpath 3N*W7gsO" CLASSPATH GXj5l?G#l/

Hj<KP9kQVjC/q-~_"/;9","k+I

&+rA'C/7^9#

-opt 3N*W7gsO"G,=lYkrXj7^9#

-showversion 3N*W7gsO"JDK NP<8gsrXj7^9#3

N*W7gsO"JDK 1.3 H 1.4 K8_7^9#

-verbose[:class|gc|jni] ,<YC8&3l/7gsN9$<WN?SKaC;<8

,=(5l^9#

-Xrun[:] JVM NO0~K"5<S9&Wm0i`H JVM_OnLoad

N*W7gsNQia<?<&9Hjs0,!=7F$k

3Hr(9aC;<8,=(5l^9#

CL 3^sINjU!ls9psNVJava Wm0i`NBT (RUNJVA)W3^sIGO"3li77$*

W7gs,\7/b@5lF$^9#^?"CL 3^sINjU!ls9psNVJava Wm0i`Nn.

(CRTJVAPGM)W3^sI"VJava Wm0i`No| (DLTJVAPGM)W3^sI"*hSVJava Wm0i

`N=( (DSPJVAPGM)W3^sIN`K" Java Wm0i`NI}KX9kps,-\5lF$^9#

Qshell N java 3^sIN?QKO"Qshell $s?<Wj?<,,WG9#
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Qshell N java 3^sIN\YKD$FO"Xjava tool by Sun Microsystems, Inc.Yr2H7F/@5$#

Java �������
 CL ����
IBM Developer Kit for Java™ O"J<N CL 3^sIr5]<H7F$^9#

v VJava >[^7sN,O (ANZJVM)W3^sIO" Java >[^7s (JVM) bNpsr_j*hS

h@7^9#3N3^sIO"h0fN/i9Npsra9?a" Java Wm0i`NGPC0rT&H

-KXxG9#

v VJava Wm0i`NQ9 (CHGJVAPGM)W3^sIO" Java Wm0i`N0-rQ97^9#

v VJava Wm0i`Nn. (CRTJVAPGM)W3^sIO" Java /i9&U!$k"ZIPU!$k"^?O

JAR U!$k+i" iSeries 5<P<N Java Wm0i`rn.7^9#

v VJava Wm0i`No| (DLTJVAPGM)W3^sIO" Java /i9&U!$k"ZIP U!$k"^?

O JAR U!$kKX"U1ilF$k iSeries N Java Wm0i`ro|7^9#

v VJava Wm0i`N=( (DSPJVAPGM)W3^sIO" iSeries N Java Wm0i`KX9kpsr=(

7^9#

v VJava >[^7sN@sW (DMPJVM) 3^sIO"Xj7?8gVN Java >[^7sKX9kpsr

9W<k&Wjs?<&U!$kK@sW7^9#

v JAVA 3^sIH VJava Wm0i`NBT (RUNJVA)W3^sIO" iSeries N Java Wm0i`rB

T7^9#

\YKD$FO"XWm0i`*hS CL 3^sI APIYr2H7F/@5$#

�Java ���*���
 (ANZJVM)�����
VJava™ >[^7sN,O (ANZJVM)W3^sIO" Java >[^7s (JVM) bNpsr_j*hSh

@7^9#3N3^sIOh0fN/i9KX9kpsra9NG" Java Wm0i`rGPC09kH-

KXxG9#

ANZJVM 3^sIrBT9kH-K"Qia<?<G,<YC8&3l/7gs&5$/kN/),Xj

5l?lgO"FQ9N0K,<YC8&3l/7gs&5$/kN/),nT5l^9#,O5lk

JVM N,<YC8&3l/7gs&5$/k,BT5l?3H,J$lgO"5$/kr/)9k3HO

G-^;s#psrINh&K]I9k+"^?FQ9NVVrINxYK9kN+b"Qia<?<GX

j9k,W,"j^9#

ANZJVM 3^sI,0;9kH"9W<kPOU!$k,8.5l^9#POU!$kKD$F\7/

O"Xc: ANZJVM 3^sIYr2H7F/@5$#

\7/O"XANZJVM 3^sIY*hSXANZJVM =8^Yr2H7F/@5$#

\7/O"XANZJVM 3^sIKX9kM8v`Yr2H7F/@5$#

ANZJVM �������	


VJava™ >[^7sN,O (ANZJVM)W3^sIrHQ7F"Xj5l?8gVN Java >[^7s

(JVM) KD$FNpsr}89k3H,G-^9#lY JVM N3T<rn.7"e+ib&lY3T<

9k3HG}87?G<?HfS9k3HKhj"=NG<?r*V8'/H&j</r/+9k?aN,

OP]K9k3H,G-^9#VVQia<?<OR<W&Q9N~VVVrXj7^9#VVr<mK_

j9kH"1 V\NR<WNQ9,0;7?>eK 2 V\NQ9,+O5l^9#=l>lNQ9KD$

FNps,a5l^9#
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R<WbNF/i9KD$F"!Nh&Jps,a5l^9#

1. /i9>

2. ,<YC8&3l/7gs&R<Wps

a. Q9 1

b. Q9 2

c. ,<YC8&3l/7gs&R<WbN*V8'/HtNQ=

3. HQ5lF$k*V8'/H&9Z<9

a. Q9 1

b. Q9 2

c. *V8'/H&5$:NQ=

4. *V8'/H&F<VkKj9H5lF$kbNH18ps,^^lF$k0m<Pk&l89Hj<

Nps

5. m<@<>

@�0���� �*����	�����: R<WNuVr5NKD.9k?aKO",<YC8&3

l/7gs&5$/kNe"G-k@1a/4YkN,>^7$3HG9# ANZJVM KO ,<YC8&

3l/7gsr/)9k?aN FRCGC Qia<?<,"j^9#HQD=J*W7gsKO"!Nh&

JbN,"j^9#

v *YES

,<YC8&3l/7gsOR<WNF ANZJVM 9$<WN0K/)5l^9#

v *NO

,<YC8&3l/7gs, ANZJVM G/)5lk3HO"j^;s#

ANZJVM ������	
����

ANZJVM NBTG-k~VN95,6xG" ANZJVM ,0;G-k0K JVM ,*;7F7^&b

$D=-,"j^9# JVM ,*;7F7^C?lgKO"ANZJVM Oh@G-?G<?H&K"

JVAB606 aC;<8 (ANZJVM Nh}fK JVM ,*;7?) ra7^9#

^?"JVM ,OsIkG-k/i9NtNeBO"j^;s#OsIkG-k/i9NtresC?l

g"ANZJVM OOsIkG-?G<?H&K"sp5lJ+C?ICNps,"k3Hr(9aC;<8

ra7^9#G<?NZjNF,,WJlgO"ANZJVM OD=J@1Npsra7^9#

btQia<?<GN95O"3600 C (1 ~V) K)B5lF$^9# ANZJVM ,psra93HNG

-k/i9NtO"79F`N-1hNLKhCFBj5l^9#

�: ANZJVM ����

!K(9 ANZJVM 3^sINcGO"60C 4HK"8gV> QJVACMDSRC"f<6<> JOHN"

*hS8gVVf 099112 N JVM N 2 DN3T<r}87^9#3T<+iNG<?O QSYSPRT Wj

s?<&U!$kKwil^9#

ANZJVM JOB(099112/JOHN/QJVACMDSRV)

J<K"9W<kPOU!$kNcr(7^9#

ANZJVM �����
�����'(	�: J<K"ANZJVM 3^sIrBT7?eN9W<kPOU

!$kbK"kG<?Ncr(7^9#
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Mon Feb 26 15:39:12 CST 2002
���: 099112/JOHN/QJVACMDSRV
��: 10 (SEC)
�����
��������������������
������������������������
GC ��: NO
........................................................................
. ���������� .
........................................................................
0 �����������
........................................................................
. GC ����� .
........................................................................
����
| GC �����
� 1 ��������
| | GC �����
� 2 ��������
| | | GC ���������������
| | | | 
� 1 ���������� (K)
| | | | | 
� 2 ���������� (K)
| | | | | | ������������� (K)
| | | | | | |  ��!������"��
| | | | | | | | ����
0 431359 491363 60004 18979 21619 2640 NO java/lang/

String
0 8 8 0 0 0 0 NO sun/misc/

URLClass
Path$
JarLoader

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
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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
File

0 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/

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
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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$
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_1

0 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/
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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/
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/
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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
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

........................................................................

.  ��!������"��� .

........................................................................
����
| GC �����
� 1 ��������
| | GC �����
� 2 ��������
| | | GC ���������������
| | | | 
� 1 ���������� (K)
| | | | | 
� 2 ���������� (K)
| | | | | | ������������� (K)
| | | | | | | ����
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$
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AppClassLoader
0 1 1 0 0 0 0 java/lang/ref/

Finalizer$
FinalizerThread

�: �Java �������� (CHGJVAPGM)�����
/i9&U!$k myJavaClassFileName HX"U1ilF$k Java™ Wm0i`rQ99kKO"VJava

Wm0i`NQ9 (CHGJVAPGM)W3^sIrHQ7^9# Java Wm0i`N/i9&U!$kNP$

H3<I,ra5l^9#Wm0i`r+O9kKO"VJava Wm0i`NBT (RUNJVA)W3^sIr

HQ7^9# Java Wm0i`O"Xj5l?0-,=TWm0i`N0-H[JklgKN_Fn.5l

^9#

c 1: ra5l? Java Wm0i`NQ9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CHGJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)
OPTIMIZE(*INTERPRET)

!NcOc 1 H18G9,"Wm0i`NG,=rT&@@1,[Jj^9#3NWm0i`O

OPTIMIZE(10) rXj7FQ97F$kNG"3sQ$kQ_N!#?a+iJj"3N Java Wm0i`

r+O9kH!#?a,BT5l^9#

c 2: JAR U!$kK"k"G,=7? Java Wm0i`NQ9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CHGJVAPGM CLSF(’/projectB/myJavaappfile.jar’)
OPTIMIZE(10)

=8^HQia<?<N\YKD$FO"XVJava Wm0i`NQ9 (CHGJVAPGM)W3^sIYr2H

7F/@5$#

�	�
������6�*�����+�%��
�!��

!N=GO"i$;s9bt3<I&*W7gs (LICOPT) Qia<?<KhCF'15lk9Hjs0

r(7^9#3liN9Hjs0O"g8zH.8z,hL5l^;s,"33GOI_d9/9k?aK

g8zH.8zr.<FHQ7F$^9#

LICOPT Qia<?<&9Hjs0

9Hjs0 b@

AllFieldsVolatile _j5lkH"9YFNU#<kIrx/-H7F7$^

9#

NoAllFieldsVolatile _j5lkH"INU#<kIbx/-H7F7$^;

s#

AllowBindingToLoadedClasses BTfN Java™ >[^7sK*1k defineClass FSP

7NkLH7Fn.5l?l~*J/i9==,"18

Java >[^7sbN>N/i9==H)kgG-k3H

r(7^9#
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9Hjs0 b@

NoAllowBindingToLoadedClasses BTfN Java >[^7sK*1k defineClass FSP7

NkLH7Fn.5l?l~*J/i9==,"18

Java >[^7sbN>N/i9==H)kgG-J$3

Hr(7^9#

AllowClassCloning #tN Java Wm0i`, JAR U!$kQK8.5lk

H-K" 1 DNWm0i`N/i9N3T<rLNWm

0i`N8.3<IKH_~akh&K7^9#QK*J

$si$s=,D=HJj^9#

NoAllowClassCloning 1 DNWm0i`N/i9N3T<r">NWm0i`N

8.3<IKH_~aJ$h&K7^9#

AllowInterJarBinding 3sQ$kfN/i9d JAR U!$kN0tK"k/i

9HN)kg,D=KJj^9#QK*JG,=,D=H

Jj^9#

NoAllowInterJarBinding 3sQ$kfN/i9d JAR U!$kN0tK"k/i

9HN)kgrX_7^9#3lO"CRTJVAPGM N

CLASSPATH *hS JDKVER Qia<?<N8_r*<

P<i$I7^9#

AllowMultiThreadedCreate CRTJVAPGM ,"1 DN9lCI@1rHQ7F"Lo

I*jBT9k3Hr(7^9#

NoAllowMultiThreadedCreate n.~K"CRTJVAPGM O#tN9lCIrHQ7^9

(HQD=Jlg)#

AnalyzeObjectLifetimes Dk/i9rHQ7?,OrBT7"8_|VN;$*V

8'/Hr=L7^9#8_|VN;$*V8'/HN8

_|VOdj6jhNa=CIhj;/"hjQK*JG

,=rT(^9#

NoAnalyzeObjectLifetimes 8_|VN;$*V8'/HN,OrBT7^;s#

AllowBindingWithinJar ZIP U!$k^?O JAR U!$kbN/i9==,"1

8 ZIP U!$k^?O JAR U!$kbN>N/i9=

=H)kgG-k3Hr(7^9#

NoAllowBindingWithinJar ZIP U!$k^?O JAR U!$kbN/i9==,"1

8 ZIP U!$k^?O JAR U!$kbN>N/i9=

=H)kgG-J$3Hr(7^9#

AllowInlining Q9Wm0i`K"m<+k&a=CIN$si$s=,

vD5lk3HrA(^9# 3lO"G,=lYk 30

*hS 40 KD$FNGU)kHG9#

NoAllowInlining Q9Wm0i`K"m<+k&a=CIN$si$s=,

vD5lk3HrA(^;s#

AssumeUnknownFieldsNonvolatile 0t/i9bNU#<kIN0-,=LG-J$H-K"

U#<kI,sx/-G"kH[j9k3HKhCF3<

Ir8.7^9#

NoAssumeUnknownFieldsNonvolatile 0t/i9bNU#<kIN0-,=LG-J$H-K"

U#<kI,x/-G"kH[j9k3HKhCF3<I

r8.7^9#
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9Hjs0 b@

BindErrorHandling AssumeUnknownFieldsNonvolatile"PreresolveExtRef"^?

O PreLoadExtRef i$;s9bt3<I&*W7gsr

u1~l?kLH7F"/i9==K=TN3sF-9H

GOHQG-J$a=CI==,^^lF$k3H,

Java >[^7sN/i9&m<@<KhCF!P5l?

lgK"ToJ1lPJiJ$hVrXj7^9#

BindInit m<+ki|a=CIKP9kP$sIQ_FSP7rH

Q7^9#

NoBindInit m<+ki|a=CIKP9kP$sIQ_FSP7rH

Q7^;s#

BindSpecial m<+kCla=CIKP9kP$sIQ_FSP7rH

Q7^9#

NoBindSpecial m<+kCla=CIKP9kP$sIQ_FSP7rH

Q7^;s#

BindStatic m<+kE*a=CIKP9kP$sIQ_FSP7rH

Q7^9#

NoBindStatic m<+kE*a=CIKP9kP$sIQ_FSP7rH

Q7^;s#

BindTrivialFields Wm0i`Nn.fK1cJU#<kI2HrP$sI7

^9#

NoBindTrivialFields GiN"/;9~KU#<kI2Hrrh7^9#

BindVirtual m<+kG*>[a=CIKP9kP$sIQ_FSP7

rHQ7^9#

NoBindVirtual m<+kG*>[a=CIKP9kP$sIQ_FSP7

rHQ7^;s#

DeferResolveOnClass /i9N>0H+J5lk9Hjs0&Qia<?< (?

H(P" java.lang.Integer) rNQ7^9#

PreresolveExtRef rG,=lYk 40 K_j9kH"

DeferResolveOnClass GXj5l?/i9O"v0rh`

nKHQ5l^;s#3N3HO"3<IbN$HQNQ

9K*1k$/D+N/i9, CLASSPATH K~CF$

J$lgKr)A^9#gn7F$k=l>lN/i94

HK ″DeferResolveOnClass=’somepath.someclass’″ rXj

9kH"3N3HKX8J/G,=lYk 40 rHQ9k

3H,G-^9##tN DeferResolveOnClass `\,HQ

D=G9#

DevirtualizeFinalJDK CRTJVAPGM ,"8` JDK NN1rHQ7F"G*a

=CI (^?OG*/i9NasP<) H7F'15lF

$k JDK a=CIXNFSP7rs>[=9k3Hrv

D7^9#3lO"G,=lYk 30 *hS 40 GNGU

)kHG9#

NoDevirtualizeFinalJDK CRTJVAPGM ,"8` JDK NN1rHQ7F"G*a

=CI (^?OG*/i9NasP<) H7F'15lF

$k JDK a=CIXNFSP7rs>[=9k3Hrv

D7^9#
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DevirtualizeRecursive $/D+NF"*a=CIN1<9GClJ3<I,8.

5lkh&K7"F"*a=CIFSP7N*<P<XC

INgt,r|n7^9#?@7"F"*a=CINGi

N~j}GICN!:@},8.5lk?a"u$F"N

1<9GOQU)<^s9,~e7J$D=-,"j^

9#

NoDevirtualizeRecursive $/D+NF"*a=CIN1<9GClJ3<I,8.

5lkh&K7^;s#

DisableIntCse CjN?$WN0t0N8.~K"CjN&L{!0NG

,=,HQTDKJkh&K7^9#3lKhj"G,=

Q9Wm0i`K>NG,=rT&!q,?(ilk?

a"G,=4NNQU)<^s9,~e9kD=-,"j

^9#

NoDisableIntCse CjN?$WN0t0N8.~K"CjN&L{!0NG

,=,HQTDKJkh&K7^;s#3NkL"Lo"

G,=lYk,c$3<IGOQU)<^s9,~e7^

9#

DoExtBlockCSE H%p\VmC/&L{!0N|nrBT7^9#

NoDoExtBlockCSE H%p\VmC/&L{!0N|nrBT7^;s#

DoLocalCSE m<+k&L{!0N|nrBT7^9#

NoDoLocalCSE m<+k&L{!0N|nrBT7^;s#

EnableCseForCastCheck _j5lkH"J0N$s9?s9K DAG G-k-c

9H&A'C/QN3<Ir8.7^9#

NoEnableCseForCastCheck _j5l^;s#J0N$s9?s9K DAG G-k-

c9H&A'C/QN3<Ir8.7^;s#

ErrorReporting BT~(i<spU#<kI**: !:^?O/i9A0(

i<,!P5l?H-K"3sQ$kr:T5;k?aN

*W7gsrs!7^9# 0 = 9YFN(i<r(~K

sp7^9# 1 = P$H3<I!:(i<NsprYi

;^9# 2 = P$H3<I!:(i<H/i9A0(i

<NsprBT~^GYi;^9#

HideInternalMethods #=7?/i9Na=CIrbta=CIH7^9#=&

9k3HG"=liNa=CIK2H,J$lg"^?O

9YFN2H,$si$s=5lklgK"=Na=CI

rJ,G-kh&K7^9#GU)kHO"G,= 40 N

lgO HideInternalMethods G"G,= 0 A 30 NlgO

NoHideInternalMethods G9#

InlineArrayCopy 9+i<[sN$/D+N1<9G System.arraycopy a

=CIN$si$s=,Tolkh&K7^9#

NoInlineArrayCopy System.arraycopy a=CIN$si$s=,TolJ$h

&K7^9#

InlineInit java.lang /i9Ni|a=CIr$si$s=7^9#

NoInlineInit i|a=CIN$si$s=rT$^;s#

InlineMiscFloat java.lang.Math +iNFo float/double a=CIr$si

$s=7^9#

NoInlineMiscFloat Fo float/double a=CIN$si$s=rT$^;s#
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InlineMiscInt java.lang.Math +iNFo int/long a=CIr$si$s

=7^9#

NoInlineMiscInt Fo int/long a=CIN$si$s=rT$^;s#

InlineStringMethods java/lang/String NfN"kCjNa=CIN$si$s=

rBT7^9#

NoInlineStringMethods java/lang/String NfN"kCjNa=CIN$si$s=

rX_7^9#

InlineTransFloat java.lang.Math +iN6[ float/double a=CIr$si

$s=7^9#

NoInlineTransFloat 6[ float/double a=CIN$si$s=rT$^;s#

OptimizeJsr 1lN?<2CHr}D ″jsr″ P$H3<IKD$F"h

jI$3<Ir8.7^9#

NoOptimizeJsr 1lN?<2CHr}D ″jsr″ P$H3<IKD$F"h

jI$3<IN8.r^)7^9#

PreloadExtRef a=CIN~j}G"2H5l?/i9,v0m<IG-

k (/i9Ni|_jJ7G) 3Hr(7^9#

NoPreloadExtRef a=CIN~j}G"2H5l?/i9,v0m<IG-

J$3Hr(7^9#?@7"PreresolveExtRef Qia<

?<O"3N_jrl~Q97"2H5l?/i9,v0

m<I*hSi|_j5lkh&K7^9#

PreresolveExtRef 2H5l?a=CIr"a=CIN~j}Gv0Krh7

^9#

NoPreresolveExtRef 2H5l?a=CIr"GiN"/;9~Krh7^9#

3lO">N^7sGBT5lkWm0i`KD$FN

V/i9$!PWc0rrh9k?aKHQ7^9#

ProgramSizeFactor JAR U!$k,g-$?a"#tN Java Wm0i`,,

WJlg"3NtM (GU)kHO 100) rHQ7F"F

Wm0i`,Il/i$^Gg-/Jlk+rhj7^

9#

ShortCktAthrow _j5lkH"athrow Nsrrn_^9#

NoShortCktAthrow _j5l^;s#athrow Nsrrn_^;s#

ShortCktExSubclasses _j5lkH"c0N5V/i9Nltr'17"=li

r>\Ksr7^9#

NoShortCktExSubclasses _j5lJ$H"c0N5V/i9Nltr'17"=l

ir>\Ksr9k3HO7^;s#

StrictFloat Java EMK7)K`r7J$b0.t@NG,=rX_

7^9#

NoStrictFloat Java EMK7)K`r7J$b0.t@NG,=rvD

7^9#

sEN"9?j9/ (**) O"9Hjs0, stringname=number (VK9Z<9r~lJ$) H$&=8Nt

MN~Or,WH9k3Hr(7^9#
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�: �Java �������� (CRTJVAPGM)�����
Java™ Wm0i`rn.7F"/i9&U!$k myJavaClassFileName HX"U1kKO"!K(9VJava

Wm0i`Nn. (CRTJVAPGM)W3^sIrHQ7^9# OPTIMIZE(*INTERPRET) rXj7Fn.9

kH"Java Wm0i`N/i9&U!$k&P$H3<I,ra5l^9#Wm0i`r+O9kKO"

VJava Wm0i`NBT (RUNJVA)W3^sIrHQ7^9#

c 1: $s?<Wj?<KhjBT5lk Java Wm0i`Nn.

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CRTJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)
OPTIMIZE(*INTERPRET)

!NcO"Wm0i`NG,=rT&@r|$F"c 1 H18G9#3NWm0i`O OPTIMIZE(40) r

Xj7Fn.7F$kNG"3sQ$kQ_N!#?a+iJj"3N Java Wm0i`r+O9kH!#

?a,BT5l^9#

c 2: G,=Q_ Java Wm0i`

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CRTJVAPGM CLSF(’/projectB/team2/myJavaclassfile.class’)
OPTIMIZE(40)

=8^*hSQia<?<N\YKD$FO"XVJava Wm0i`Nn. (CRTJVAPGM)W3^sIYr

2H7F/@5$#

�: �Java �������� (DLTJVAPGM)�����
!K(9VJava™ Wm0i`No| (DLTJVAPGM)W3^sIO"Xj5l?/i9&U!$k

myJavaClassFileName KX"U1ilF$k Java Wm0i`ro|7^9#

m: DLTJVAPGM 3^sIO"/i9&U!$k^?O ZIP U!$kNo|OT$^;s#

c 1: Java Wm0i`No|

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

DLTJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’)

=8^*hSQia<?<N\YKD$FO"XVJava Wm0i`No| (DLTJVAPGM)W3^sIYr

2H7F/@5$#

�: �Java ���*����� (DMPJVM)�����
VJava™ >[^7sN@sW (DMPJVM)W3^sIO"Xj5l?8gVN Java >[^7sKX9kp

sr@sW7^9#

c 1: Java >[^7sN@sW

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

DMPJVM JOB(099246/FRED/QJVACMDSRV)

3N DMPJVM 3^sIO"099246/FRED/QJVACMDSRV H$&>0N8gVGBT5lF$k Java >[^

7sNpsr@sW7^9#
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POc:

JAVA ��#���: 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
......................................................................
. �����������
......................................................................
���������$��
�%�$�

�����: 2048 K
�����: *NOMAX

���
�������: 9476 K
�����������: 0

......................................................................

. ���&��

......................................................................
���� 3 �����&��� 3 �����&��	���
���&: 00000001 Thread-0

TDE: B000200002941000
���&����: 5
���&��: ���
���&� ���: main
����: java/lang/Thread
�$��:

��
���:

��
......................................................................
���&: 00000003 t2

TDE: B000100005B37000
���&����: 5
���&��: ���
���&� ���: main
����: dbgtest2
�$��:

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)

���:
��

......................................................................
���&: 00000002 t1

TDE: B000100005B33000
���&����: 5
���&��: ���
���&� ���: main
����: dbgtest2
�$��:

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)
java/lang/Thread.run()V+11 (Thread.java:466)
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���:
��

......................................................................

�: �Java �������� (DSPJVAPGM)�����
!K(9VJava Wm0i`N=( (DSPJVAPGM)W3^sIO"Xj5l?/i9&U!$k

myJavaClassFileName KX"U1ilF$k Java Wm0i`r=(7^9#

c 1: Java Wm0i`N=(

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

DSPJVAPGM CLSF(’/projectA/team2/myJavaClassFileName.class’) OUTPUT(*)

=8^*hSQia<?<N\YKD$FO"XVJava Wm0i`N=( (DSPJVAPGM)W3^sIYr

2H7F/@5$#

JAVA ����
JAVA 3^sIN!=O"VJava™ Wm0i`NBT (RUNJVA)W3^sIH^C?/18G9#3li

NIAirHQ7Fb=$^;s# JAVA 3^sINpsH"HQG-kQia<?<KD$FO"

XJava Wm0i`NBT (RUNJVA) 3^sIYr2H7F/@5$#

�:�Java �������� (RUNJVA)��������

VJava™ Wm0i`NBT (RUNJVA)W3^sIO"Xj7?/i9KX"U1ilF$k iSeries Java

Wm0i`rBT7^9#

c 1: Java Wm0i`NBT

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

RUNJVA CLASS (’/projectA/myJavaclassname’)

=8^*hSQia<?<N\YKD$FO" VJava Wm0i`NBT (RUNJVA)W3^sIr2H7F

/@5$#

Java �������
 iSeries "#$�%������

iSeries JS2<?<O"Windows® G9/HCWN0iU#+k&$s?<U'<9G9#3lO"iSeries

Access for Windows NltG"j"I}Tdf<6<,|oH3rT&NK,WJ iSeries N?tN!=

rk\7F$^9#

iSeries JS2<?<O" Java™ r iSeries Access for Windows N File Systems *W7gsK^^lkW

i0$sH7F5]<H7F$^9# iSeries JS2<?<N Java Wi0$srHQ9kKO" iSeries

5<P<eK IBM Developer Kit for Java r $s9H<k9k,W,"j^9#!K"Java Wi0$s

rQ<=Jk&3sTe<?<K$s9H<k9k?a" Client Access U)k@<N*r;CH"CWr

HQ7F"U!$k&79F`r*r7^9#

/i9&U!$k"JAR U!$k"ZIP U!$k"*hS Java U!$kO}gU!$k&79F`Ko

s7^9# iSeries JS2<?<O"&&K3liNU!$kr=(7^9#HQ7?$/i9"JAR U!

$k"ZIP U!$k"^?O java U!$kr&/jC/7^9#3lKhj"3sF-9H&aKe<,

=(5l^9#
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3sF-9H&aKe<+iVX" Java Wm0i`W—>V7,...WNgK*r9kH" Java Q9W

m0i`,/05lF"*r7?/i9"JAR"^?O ZIP U!$kKX"U1il? iSeries Java Wm

0i`,n.5l^9# @$"m0&\C/9G"Wm0i`Nn.}!N\YrXjG-^9#W

m0i`O"Java Q9A0K9k3Hb Java $s?<Wj?<A0K9k3HbG-^9#

m: Q9A0r*r9kH"/i9&U!$kbNP$H3<I, RISC ?aKQ95lkNG"$s?

<Wj?<A0rHQ7?lgKfYFQU)<^s9,b/Jj^9#

3sF-9H&aKe<+iVX" Java Wm0i`W—>VT8...WNgK*r9kH" Java /i

9&U!$k"ZIP U!$k"^?O JAR U!$kKUC5lk Java Wm0i`N0-,Q95l^

9#

3sF-9H&aKe<+iVX" Java Wm0i`W—>VBT...WNgK*r9kH" iSeries 5<

P<G/i9&U!$k,BT5l^9# JAR U!$k^?O ZIP U!$kr*r7F"=NfK"

k/i9&U!$krBT9k3HbG-^9#=(5lk@$"m0G"Wm0i`NBT}!r\7/

XjG-^9# VX" Java Wm0i`W—>V7,...WNgK*rQ_NlgO"Xj7?/i9&

U!$kKX"U1ilF$k iSeries Java Wm0i`rHCFWm0i`,BT5l^9# iSeries

Java Wm0i`,/i9&U!$kK^@X"U1ilF$J$lgO"Wm0i`NBT0K iSeries

Java Wm0i`,n.5l^9#

3sF-9H&aKe<+iVX" Java Wm0i`W—>Vo|...WNgK*r9kH"Xj7?/i

9&U!$k"JAR U!$k"^?O ZIP U!$kKX"U1ilF$k iSeries Java Wm0i`,o|

5l^9#

3sF-9H&aKe<+iVWmQF#< (Properties)Wr*r9kH"VJava Wm0i` (Java
Programs)W*hSVJava *W7gs (Java Options)Wr^`WmQF#<&@$"m0&\C/9,

=(5l^9#3liN?V+i"X"U1ilF$k iSeries Java Wm0i`,INh&K/i9&U!

$k" JAR U!$k"^?O ZIP U!$kKP7Fn.5l?+"H$&@N\Yr+k3H,G-^

9#

m: 3liNQMkO"VJava Wm0i`N=(WKX9kpsG9#

3sF-9H&aKe<+iVJava U!$kN3sQ$kWr*r9kH"*r7? java U!$k,/

i9&U!$kNP$H3<IKQ95l^9#

iSeries JS2<?<NV7, Java Wm0i`W"VJava Wm0i`NT8W"VJava Wm0i`
NBTW"VJava Wm0i` (Java Programs)W"VJava *W7gs (Java Options)W"VJava U
!$kN3sQ$kW"*hSVJava Wm0i`No|W@$"m0NQia<?<H*W7gsKD$

FO" iSeries JS2<?<KU0NXkWpsr2H7F/@5$#
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� 7 � 6�*�"�������

*W7gJk&QC1<8GO"f4HJk Java WiCHU)<` API r/=7?"Wj1<7g

s&Wm0i_s0&$s?<U'<9 (API) rjA7^9#J<K(9NO"IBM Developer Kit for

Java™ H&KHQG-k*W7gJk&QC1<8G9#

Java Authentication and Authorization Service
Java 'Z*hSvD5<S9 (JAAS) rHQ9kH"CjNf<6<dH5r=TN Java 9lCI

KX"U1ilkh&KJj^9#

Java Cryptography Extension
Java Cryptography Extension (JCE) KO"Ef="08.*hS0HgNUl<`o</HBu"=

7FaC;<8N'3<I (MAC) "k4j:`,w(ilF$^9# JCE O";-e"&9Hj

<`*hS#C*V8'/Hb5]<H7F$^9#

Java Naming and Directory Interface
Java Naming and Directory Interface (JNDI) O" JavaSoft NWiCHU)<`&"Wj1<7gs&

Wm0i`&$s?<U'<9 (API) NltG9# JNDI Khj"#tN?>*hSG#l/Hj

<&5<S9K\39k3H,G-^9#3N$s?<U'<9rHQ9kH"/OGDB-N"

k"G#l/Hj<,HQD=J Java "Wj1<7gsrn.9k3H,G-^9#

Java Secure Socket Layer
Java Secure Socket Layer (JSSL) O"l"N Java QC1<8G";-e"J$s?<MCHL.r

D=K7^9#3lO"Java P<8gsN SSL H Transport Layer Security (TLS) WmH3krBu

7"G<?Ef="5<P<'Z"aC;<80g"*hS*W7gsN/i$"sH'ZN!=,

^^l^9#

JavaMail
JavaMail API KO"ERa<k (E a<k) 79F`rbGk=9kj]/i92,"j^9#3N

API KO"Java Y<9N E a<k*hSaC;<8s0&"Wj1<7gsrn.9k?aN"W

iCHU)<`KbWmH3kKbM87J$Ul<`o</,w(ilF$^9#

JavaPrintService
Java Print Service API rHQ9kH"9YFN Java WiCHU)<`Gu~G-^9# Java 1.4

O"Java runtime Environment *hS5<I&Q<F#<,"PDF"Postscript"*hSb!=u~

(Advance Function Presentation™ (AFP™)) JIu~N?aN5^6^JU)<^CHrn.9k9H

j<`8.Wi0$srs!G-kh&K"Ul<`o</rs!7^9#

Java Naming and Directory Interface
Java™ Naming and Directory Interface (JNDI) O" JavaSoft NWiCHU)<`&"Wj1<7gs&Wm

0i`&$s?<U'<9 (API) NltG9# JNDI Khj"#tN?>*hSG#l/Hj<&5<S

9K7<`l9K\39k3H,G-^9#3N$s?<U'<9rHQ9kH"/OGDB-N"k"G

#l/Hj<,HQD=J Java "Wj1<7gsrn.9k3H,G-^9#

JavaSoft O"IBM"SunSoft"Novell"Netscape"*hS Hewlett-Packard Co JI"H&Nj<@<kHH&

1G JNDI NEMr+/7^7?#
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JNDI N\YKD$FO" Java Naming and Directory interface by Sun Microsystems, Inc. r2H7

F/@5$# IBM G-NpsKD$FO"XIBM JNDI LDAP WmP$@<&Wm0i_s0&,$

IYr2H7F/@5$#

IBM JNDI LDAP ���	�������8���@	�

3NWm0i_s0&,$IO"Java™ Naming and Directory Interface (JNDI) H Lightweight Directory

Access Protocol (LDAP) N0n}!KL8F$k3Hr0sH7^9#\YKD$FO"Sun Microsystems

N JNDI NqA r2H7F/@5$#

IBM O"SDK ^?O Java Runtime Environment (JRE) 1.2.2 GHQG-k JNDI N?aN LDAP 5<S

9&WmP$@<rs!7F$^9# 1.3 J_N SDK ^?O JRE G IBM JNDI LDAP WmP$@<r

HQ9k3HO5]<H5lF$^;s#eojK"JNDI H Sun Microsystems, Inc. JNDI LDAP WmP

$@<rH&Y-G"3liO SDK *hS JRE 1.3 NltG9# Sun Microsystems, Inc. N JNDI

LDAP WmP$@<O SDK *hS JRE 1.2.2 GHQD=G9,"3liN3s]<MsHO4+,G

Sun Microsystems, Inc. JNDI N Web 5$H+i@&sm<I7J1lPJi:"Sun ,5]<Hr

s!7^9#3NWm0i_s0&,$IO" SDK ^?O JRE 1.2.2 GN IBM JNDI LDAP WmP$@

<NHQKD$Fb@7F$^9#

IBM JNDI LDAP WmP$@<rHQ7F3<IN3sQ$kdBTrT&KO" classpath K!Nh&K

IC7F/@5$#

/QIBM/ProdData/Java400/ext/ibmjndi.jar:/QIBM/ProdData/Java400/ext/jndi.jar

3NWm0i_s0&,$IOJ<NHTC/r7$^9#

i|3sF-9HNn.

3NHTC/GO"LDAP 5<P<K\39ki|3sF-9HNn.}!rb@7^9# JNDI O

/i$"sH, LDAP (Lightweight Directory Access Protocol) 5<P<rh}9k 2 DN}!rJ

<NH*j5]<H7^9#

v /i$"sH,3sF-9Hn.~K5<P<r1L9k

v URL 9Hjs0r3sF-9HNa=CIK>\O9

LDAP V3 URL
3NHTC/GO"LDAP URL N=8rjA7^9#

5<P<NP$sI*hS SASL 5]<H

"koN`n,vD5lk0K"5<P<O/i$"sHr'Z7J1lPJj^;s# LDAP G

O3lr5<P<XNP$sIH$$^9# LDAP WmH3kO'ZrH%7F" SASL (Simple

Authentication and Security Layer) a+K:`b5]<H7^9#3Na+K:`O"ID *hSQ9

o<Ir/j"&F-9HGw.7Ff<6<N;-ejF#<rT,WK;J&3HJ7K"/i

$"sHr5<P<KP7F1L9k"hjbYJ}!rD=K7^9#

0-N!wHh@

JNDI O LDAP (Lightweight Directory Access Protocol) G#l/Hj<N!wK@p-rs!7^

9#
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G#l/Hj<GN`\NIC*hSo|

JNDI OG#l/Hj<K`\NICHo|rT(kh&K7^9#3NHTC/KO3&7?nH

NBT}!Nc,^^lF$^9#

0-NQ9

JNDI KhjG#l/Hj<`\N0-NQ9"n."^?Oo|,G-^9#

G#l/Hj<`\N>0rQ99k

JNDI KhCF"p\3sF-9HHNX8GI3GGbG#l/Hj<`\r>0Q9G-^9#

3NHTC/GO"G#l/Hj<`\r>0Q99kNKHQ9k rename a=CIKFA9kW

mQF#<r@i+K7^9#

2H*hS!w2H

LDAP 5<P<O2HH!w2HNIAi+rV93H,G-^9#2HOIN`nGbV5lk3

H,"j"5<P<,WaN?<2CH`\r]}7J$3Hr(7^9#!w2HO!w`nG@

1V5l^9#

LDAP )f

LDAP v3 EMGO"H%psNw.u.rT&)f,IC5l^7?#5<P<Kw.5lk)f

OWa)fHFPl^9#5<P<+iu.9k)fO~z)fHFPl^9#

P$Jj<0-

LDAP WmH3kOh@7?P$Jj<0-HF-9H0-rhL7^;s#/i$"sH&"Wj

1<7gs,G<?N7$}r,+CF$kbNH|T7^9#3NHTC/GO"h@7?0-r

I&9k+H9Hjs0KQ99Y-+r7& 3 DN[Jk}!rb@7^9#

9-<^

5<P<N9-<^=$rh@"=("*hS979k3H,G-^9# Lightweight Directory

Access Protocol EMGjA5l?9-<^psrs!9k5<P<@1,5]<H5l^9#

SASL Wi0$s
H+N SASL (Simple Authentication and Security Layer) Wi0$srq/3H,G-^9#3NHT

C/GO"Wi0$sNn.r+O9ku1HJk3<Icrs!7^9#

/i$"sH&5$I&-cC7s0

-cC7s0KhCF"GaWa5l?psrm<+kK]I9k}!,s!5l^9#9GKh@

7?psraaFjb<H&5<P<KakeojK"+jV9HqOm<+kK!w9k3HKh

j"QU)<^s9,~15l^9#

IBMJNDI /i9NP<8gsNh@

3NHTC/GO"LDAP N IBMJNDI /i9NP<8gsrh@9kNKIsJE*a=CIrH

QG-k+r(7^9#

`rKD$FNM8v`HICWmQF#<

3NHTC/r2H7F"IBM LDAP WmP$@<H Sun N JNDI Implementor Guidelines for

LDAP Service Providers rHQ9k]KIsJ3HrM89Y-+rNk3H,G-^9#5]<H

5lkWmQF#<HHQ9Y-GJ$WmQF#<b(5l^9#
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JNDI (Java™ Naming and Directory Interface) O"/i$"sH, LDAP (Lightweight Directory Access

Protocol) 5<P<H(/9k?aN 2 DN[Jk}!r5]<H7^9#GiN"=7FGbaLN}!

O"3sF-9Hn.~K/i$"sH,5<P<rXj9k3HG9#=lJ_"`nO3sF-9HN

a=CIK DN Y<9NM<`rO93HKhj"3N*<Ws5l?\3KP7FTol^9#J<N

2 DNWmQF#<,3N?$WN`nr5]<H7^9#

java.naming.factory.initial (Context.INITIAL_CONTEXT_FACTORY)
3NWmQF#<O com.ibm.jndi.LDAPCtxFactory K_j5lJ1lPJj^;s#

java.naming.provider.url (Context.PROVIDER_URL)
3NWmQF#<O LDAP 5<P<N>0H]<Hr URL 9Hjs0NA0G1L7^9#

LDAP 5<P<N>0H]<H,1LG-J$lg" IBM JNDI LDAP WmP$@<NGU)k

HO ldap://localhost:389 G9#

!N3<IO[9H ldapserver XN\3rn.7"`\rh@7^9#

c 1: [9H ldapserver XN\3Nn.

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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”);

JNDI rHQ7F LDAP 5<P<rh}9k 2 V\N}!O" URL 9Hjs0r>\"3sF-9HN

a=CIKO93HG9#7+7J,i"3Nh}KO`n4HK77$\3rn.9k*<P<XCI,

"j"9YFN`n,1lN5<P<KP$sI5lklgOHQ9Y-GO"j^;s#!NWmQF#

<,3N?$WN`nr5]<H7^9#

java.naming.factory.url.pkgs (Context.URL_PKG_PREFIXES)
3sF-9HNa=CIKP7F>0~OH7F URL 9Hjs0rO7"3sF-9Hn.~K

O LDAP 5<P<XN\3,,WH5lJ$lgKO"3NWmQF#<K com.ibm.jndi r_j

7J1lPJj^;s#

!N3<IO0PNcH18G9,"getAttributes a=CI,FPlk^G5<P<XN\3rYi;^

9#

c 2: [9H ldapserver XN\3Nn.rT&,"5<P<XN\3rYi;k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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”);

WmP$@<O33KRY? 2 DNa=CIN.gb5]<H7^9#D^j"java.naming.factory.initial

rHQ7F LDAP 5<P<XN\3rN)7"=l+ia=CIK>0~OH7F URL 9Hjs0rO

93H,D=G9#3lO java.naming.factory.url.pkgs ,jA5lF$Fb$J/FbHQG-^9#

m: InitialDirContext KhCF*<Ws5l? LDAP 5<P<XN\3O close a=CIrFsG/m<

:7J1lPJj^;s#
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LDAP V3 URL

IBM N JNDI (Java™ Naming and Directory Interface) LDAP WmP$@<O" RFC 2255 Gj

A5lF$k LDAP URL U)<^CHr04K5]<H7F$^9# LDAP URL O"J<N=8Kh

CFjA5l^9#

scheme "://" [host [ ":" port ]] ["/"
[dn ["?" [attributes] ["?" [scope]
["?" [filter] ["?" extensions]]]]]]

33G"

v scheme O URL 9-<`r(7^9#3N/i9&i$Vij<O"LoN LDAP \3QN>hN

ldap"^?O SSL (Secure Socket Layer) \3QN ldaps r5]<H7^9#

v host O"LDAP 5<P<N>0G9# LDAP 5<P<>,Xj5lJ$lgO"GU)kHO

localhost G9#

v port O LDAP 5<P<N]<HVfr(7^9#]<HVf,Xj5lJ$lg"GU)kHO"SSL

GOJ$lgO 389"SSL NlgO 636 KJj^9#

v dn O`nN?aNp\*V8'/Hr(7^9#

v attributes O"3s^GhZil?"a5lk0-Nj9HG9#0-Nj9H,Xj5lJ$lg"G

U)kHO9YFN0-,a5l^9#

v scope O!wN-zOOr(7^9#3liNU!$kN-zJMOJ<NH*jG9#

– base
3NMO"p\*V8'/HrU#7^9#

– sub
3NMO"U!$k,XN5V*<@<rU#7^9#

– one
3NMO"U!$k,XN 1 lYkrU#7^9#

-zOO,Xj5lJ$lg"GU)kHO base G9#

v filter O!wU#k?<r(7^9#!wU#k?<,Xj5lJ$lg"GU)kHO (objectclass=*)

G9#

v extension O URL rH%9k3HNG-k"H%-a+K:`U-N LDAP URL rs!7^9# IBM

JNDI LDAP WmP$@<KhCF5]<H5lk#lNH%!=O bindname G9#

������	���� SASL ����

?/Nlg""koN`n,vD5lk0K"5<P<O/i$"sHr'Z7J1lPJj^;s#

LDAP (Lightweight Directory Access Protocol) GO"3lr5<P<XNP$sIH$$^9#

5<P<KP$sI9kH-K"/i$"sHOHQ7?$ LDAP WmH3krXj7^9#jA5lF

$k LDAP WmH3kKO 2 DNP<8gs"V2 H V3 ,"j^9#5<P<, V2 @1r5]<H

9klg"/i$"sH, V3 /i$"sHH7FP$sI7h&H9kHWmH3k&(i<,aj^

9# IBM N JNDI (Java™ Naming and Directory Interface) LDAP WmP$@<O" V2 H V3 NIAi

+N/i$"sHH7FNP$sIr5]<H7^9#

5<P<KP$sI9kH-KOJ<NWmQF#<rHQ9k3H,G-^9#

java.naming.ldap.version
3NWmQF#<O LDAP WmH3kNP<8gsrXj7^9#-zJMO 2 ^?O 3 G

9#3NWmQF#<,_j5lJ$H"WmP$@<O V3 /i$"sHH7FP$sI7h&
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H7"WmH3k&(i<,a5llP+0*K V2 KnH7^9#3NWmQF#<,_j5l

F$klgKO"WmP$@<OP<8gsrnH=&HO7^;s#

WmH3kNP<8gsr_j9kJ0K"P$sIO'ZN?aK5<P<KP7Ff<6<r

1L9k3Hb7^9#

java.naming.security.principal (Context.SECURITY_PRINCIPAL)
3NWmQF#<O/i$"sHN ID rXj7^9#[HsI9YFNlg"1L>NA0G

9#

java.naming.security.credentials (Context.SECURITY_CREDENTIALS)
3NWmQF#<O/i$"sHN.$u (D^j/i$"sHNQ9o<I) rXj7^9#

LDAP OLN?$WN'Za+K:`b5]<H7F$^9# V2 LDAP WmH3kO1cP$sIHF

Plk 1 ?$WNP$sI7+5]<H7^;sG7?#3Na+K:`GO/j"&F-9HN ID H

.$u,5<P<Kwil^9# V3 WmH3kO'ZrH%7F" SASL (Simple Authentication and

Security Layer) a+K:`b5]<H7^9#3Na+K:`O"ID *hSQ9o<Ir/j"&F-9

HGw.7Ff<6<N;-ejF#<rT,WK;J&3HJ7K"/i$"sHr5<P<KP7F1

L9k"hjbYJ}!rD=K7^9#

WmP$@<O'Za+K:`rXj9k}!r 2 D5]<H7^9# 1 DN}!O'Z/i9N>0r

,WH7^9#3N}!OWmP$@<N0&K'Z/i9rXj7FWmP$@<rH%G-kh&K7

F$^9#3Nh&K7FH+N SASL Wi0$srq/3H,G-^9#J<NWmQF#<O'Za

+K:`rXj9k3N}!r5]<H7^9#

java.naming.security.sasl
3NWmQF#<OHQ9k'Z/i9N>0rXj7^9#J<N/i9,WmP$@<Nlt

H7FPY5l^9#

com.ibm.ldap.LDAPSimpleBind
3NWmQF#<O'ZN?aK5<P<Kw.5lk/j"&F-9HN ID H.$urXj7

^9#3Na+K:`O V2 *hS V3 >}N5<P<G5]<H5l^9#c$l$d<G?

N'ZdEf=bBT5lF$J$lg"/j"&F-9HNQ9o<INHQO*<Ws&MC

Ho</GOd)5lJ$3HK1U7F/@5$#

com.ibm.ldap.LDAPSaslExternal
0t SASL a=CIO"SSL Nh&J{KM47(<7gs5l?clYkN;-ejF#<&

WmH3krHCFP$sI7h&H7^9#[HsINlg";-ejF#<&Wjs7QkH

.$uO$i|=N^^K9Y-G9#

com.ibm.ldap.LDAPSaslCRAM_MD5
CRAM-MD5 SASL OAcls8~zWmH3krHCF"'ZN?aK5<P<K;-ejF#

<&Wjs7QkH.$urwj^9#

com.ibm.ldap.LDAPSaslGSSAPI
GSSAPI SASL a=CIO kinit d}gm0$sNh&JLN}!G.$urh@7?e"

Kerberos 'ZrHQ7FP$sI7h&H7^9#[HsINlg";-ejF#<&Wjs7Q

kH.$uP$sIz-tO$i|=N^^K9Y-G9#

java.naming.sasl.mode
3NWmQF#<Om<I5l? SASL Wi0$sKO5lkb<I_jMrXj7^9#Wm

P$@<Nv0jA5l? SASL Wi0$sO"_J3N_jMr5k7^9#

'Za+K:`rXj9k 2 V\N5]<H5lF$k}!O Sun N LDAP D<k-CHH_

9-,"j^9#m<I9k'Z/i9rXj9keojK"'Za+K:`N>0rXj7^
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9# IBM JNDI LDAP WmP$@<O"java.naming.security.sasl WmQF#<,_j5lF$J$

lgK"'Za+K:`NXjK3N}!rHQ7^9#

java.naming.security.authentication (Context.SECURITY_AUTHENTICATION)
3NWmQF#<OHQ9k'Za+K:`N>0rXj7^9#3NWmQF#<OJ<NMr

5]<H7^9#

v none

'ZrBT7J$ (?>P$sI)#

v simple

1c'ZrHQ#

v EXTERNAL

0t SASL a+K:`rHQ#

v CRAM-MD5

CRAM-MD5 SASL a+K:`rHQ#

v GSSAPI

GSS ^?O Kerberos SASL a+K:`rHQ#

/i$"sH,5oK'Z5l?e"3N/i9&i$Vij<O!NWmQF#<r_j7^9#

java.naming.authorization.identity
3NWmQF#<O"/i$"sHN"B1LK_j5l^9#Lo3lO"Xj5l?/i$"

sH ID H18G9#7+7J,i"SASL a+K:`Oi|P$sI DN r>NMKdjvF

k3H,D=G9#3NcH7FO""B1L,/i$"sHNZ@qKJ<5lF$k0t

SASL ,"j^9#

!NcGO"WmQF#<rP<8gs&WmH3k, 3"Larry Meade H7F CRAM-MD5 a+K:`

rHQ9kh&K_j9kE}r(7^9#

c: WmQF#<N_j

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

3NcO SASL /i9>r@(*K(9h&KQ99k3H,G-^9#

SECURITY_AUTHENTICATION NTr!NTGV-9(k3H,,WKJj^9#

env.put(“java.naming.security.sasl”, “com.ibm.ldap.LDAPSaslCRAM_MD5”);

��������

JNDI (Java™ Naming and Directory Interface) O" LDAP N!wKg-J@p-rs!7F$^9#

IBM JNDI LDAP WmP$@<GGbh/HQ5lk 2 DNa=CIO" search H getAttributes G9#

7+7"J<Na=CIb"LDAP 5<P<+iG<?r!w7^9#

v lookup

v lookupLink

v list
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v listBindings

v getSchema

v getSchemaClassDefinition

J<NWmQF#<O"!w`nKFAr?(^9#

java.naming.ldap.derefAliases
3NWmQF#<O"L>*V8'/H (X.501 GjA5lF$k) ,INh&KOsIk5lk

+rjA7^9#3NWmQF#<O"J<NMru1~l^9#

v always

3NMO"!w"*hS!wNp\*V8'/HNLVhaNH-K"L>r2Hr|7^9#

3l,GU)kHG9#

v never

3NMO"!wNH-"^?O!wNp\*V8'/HNLVhaNH-K"L>N2Hr|r

T$^;s#QU)<^s9,~e9k?a"3lOd)5lk_jG9#

v finding

3NMO"!wNp\*V8'/HNLVhaNH-KL>r2Hr|7^9,"p\*V8'

/HN>0r!w9kH-O2Hr|7^;s#

v searching

3NMO"!wNp\*V8'/HN>0NL>r2Hr|7^9,"!wNp\*V8'/H

NLVhaNH-O2Hr|7^;s#

java.naming.batchsize (Context.BATCHSIZE)
3NMO"a5l? NamingEnumeration ,]}9k!wkLNtN"d)5lk5$:)Br_j

7^9#3NM,Xj5lJ$lg"GU)kHNPCA5$:O 1 G9#3lKhj"/i

9&i$Vij<KhCFD=JBjG.Nabj<&UCHWjsHK9k3H,G-^9#M

r 0 K_j9kHPCA5$:,HQTDKJj"9YFNkL,}85lk^G"!w,Vm

C/5l^9#

java.naming.ldap.typesOnly
3NWmQF#<O"getAttributes *hS search a=CIHX","j"eTO"aj*V8'/

H&Ui0, false NlgN_G9#3NWmQF#<O"J<NMru1~l^9#

v true

3NMO0- ID N_ra7"MOa7^;s#

v false

3NMO0- ID HMN>}ra7^9#3l,GU)kHG9#

!wFSP7NkLO"NamingEnumeration G9#kLrh@9kKO">hN hasMoreElements *hS

nextElement a=CI+" NamingEnumeration EMN hasMore *hS next a=CIN$:l+rHC

F"ssrv:9k,W,"j^9eTN 2 DNa=CIrH&H"ReferralException rIW^?O=(

7?$H-K"c0r-cCA9k3H,G-^9#

m:

v =|7J$"djvFil?j=<9N]}"*hS\3N*<Wsrr1kKO" NamingEnumeration

rvx^G (hasMore *hS hasMoreElements a=CI, false ra9^G) v:9k+"ssN close

a=CIrFSP9Y-G9#

v IBM JNDI LDAP WmP$@<O"1L>*hS0-?$W>NfN5zJ UTF-8 8z(s3<Ir+

0*K * 8zKV97^9#3lO"4NN!w (*=i/O~VN++k!w) ,:T9k3HKh

CF"1lN5zM,a5lk3HrI0?aG9#
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J<NcO"+, smith G"cn 0-@1ra93Hr(99YFN`\N!wrBT7^9#

c: cn 0-r!w*hSh@9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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();
String id = attr.getID();
Enumeration vals = attr.getAll();
while (vals.hasMoreElements())

System.out.println(“ ”+id + “: ” + vals.nextElement());
}

}

J<NcGO"p\1L> (DN) KpE$?>0r=(9k?aK list a=CIrHQ7F$^9#

c: p\ DN KpE$?>0r=(9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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());

}

�� ��!������������

Java™ Naming and Directory Interface (JNDI) Khj"G#l/Hj<K`\rIC7?jo|7?j

9k3H,G-^9#!NcGO objectclass"roomnumber"*hS telephonenumber H$&0-r}D77

$`\rIC7^9#

c: G#l/Hj<K`\rIC9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

BasicAttribute objClasses = new BasicAttribute("objectclass");
objClasses.add("person");
objClasses.add("organizationalPerson");
objClasses.add("inetOrgPerson");

BasicAttributes attrs = new BasicAttributes();
attrs.put(objClasses);
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attrs.put("roomnumber", "2000");
attrs.put("telephonenumber", "1-800-use-LDAP");

ctx.createSubcontext(name, attrs);

!NcGO`\r|n7^9#

c: G#l/Hj<+i`\ro|9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

ctx.destroySubcontext(name);

�����: JNDI KhjG#l/Hj<`\N0-NQ9"n."^?Oo|,G-^9#!NcGO

"k`\N roomnumber H$&0-rV-9(^9#

c: 0-NQ9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

ctx.modifyAttributes(name,
DirContext.REPLACE_ATTRIBUTE,
new BasicAttributes("roomnumber", "5000"));

!NcGO""k`\K77$ telephonenumber 0-MrIC7" roomnumber 0-r|n7^9#

c: G#l/Hj<N`\NQ9

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

�� ��!���������	
: rename a=CIrHQ7F"p\3sF-9HHNX8GI3G

GbG#l/Hj<`\r>0Q9G-^9#

!NWmQF#<, rename a=CIKFA7^9#

java.naming.ldap.deleteRDN
3NWmQF#<O`\,>0Q95l?~KE$ RDN r|n7^9#GU)kHN_jMO

true G9#

3NWmQF#<r false K_j7?lg"E$ RDN O`\N0-MH7F]}5l^9#

!NcO rename a=CIrFSP7^9#

c: G#l/Hj<`\N>0rQ99k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

String oldname="cn=bill smith";
String newname="cn=bill smith, ou=programmer";
ctx.rename(oldname, newname);
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LDAP (Lightweight Directory Access Protocol) 5<P<O2HH!w2HNIAi+rV93H,G-

^9#2HOIN`nGbV5lk3H,"j"5<P<,WaN?<2CH`\r]}7J$3Hr(7

^9#!w2HO!w`nG@1V5l^9#!w2HO"5<P<, baseObject N2H9k`\r+D

1k3HOG-?," baseObject N<N-zOObK"k9YFN`\r!w9k3HOG-J+C?3

Hr(7^9#5<P<O 1 DJeN!w2HrV93H,"j^9#

2HH!w2HrJ<N 3 DN}!N$:l+G7&h&"3sF-9Hr=.9k3H,G-^9#

1. +0*K2HK>$"2H5lk5<P<G`nrBT9kh&K_j9k3H,G-^9# IBM N

JNDI (Java™ Naming and Directory Interface) LDAP WmP$@<O"2Hk<W"D^jA'<sb

G{K!w5l?bNrb&lY2H,]$sH7F7^&3Hr+0*K'17Fr1F/l^9#

2. 2H+!w2H,u.5lkH ReferralException r/89kh&K_j9k3H,G-^9#?H(P

5<P<4HKLNP$sG#s0r,WH9kJI"+0=5l?h}K?i+Ndj,"klg

K"3lOrK)A^9#

3. 2Hr5k7F?vb/3iJ+C?+Nh&KQ39kh&_jG-^9#!w2HNlg"3lO

/.7?5<P<G+D+C?`\@1,V5lk3HrU#7^9#

2HH!w2Hrh}9k?a"J<ND-WmQF#<, IBM JNDI LDAP WmP$@<KhCFjA

5lF$^9#

java.naming.referral (Context.REFERRAL)
3NWmQF#<KO follow"throw"^?O ignore r_j7^9#3NWmQF#<,_j5l

J$lg"GU)kHGO+0*K2HK>$^9#

java.naming.ldap.referral.limit
3NWmQF#<O"2Hr!w9kH-K/i9&i$Vij<,T&2H[CWNtrjA7

^9#3NWmQF#<,Xj5lJ$lg"GU)kHO 10 G9#

java.naming.ldap.referral.bind
3NWmQF#<, true K_j5l?lg"2Hr+0*KI$+1kH-K5N3sF-9H

H18 SASL a+K:`H.$urHQ7F2H5lk5<P<K"/i9OP$sI7^9#

false K_j5lkH/i9OP$sI7^;s (D^j?>"/;9)#GU)kHN0nGOP

$sI7^9#

2Hd!w2HrI$+1kH-KO"J<N,'K>$^9#

v 2H,]<Hr^`lg"=l,HQ5l^9#=&GJ1lP"1 !\3+iN]<H,HQ5l^

9#

v 1 !\3+iN;-ejF#<\3N?$WO]}5l^9#D^j"1 !\3, SSL KhkbNG"

lP"2HrI$+1kNb SSL Khj^9#

m: follow K_j5lF$klgGb"3sF-9H, ReferralException rj8klg,"j^9#3l

,/-kNO"2H[CWNB&r6(F$k+"3sF-9H,2H5lF$k5<P<NIlKb\3

^?OP$sIG-J$lgG9#

!NcO"!wWaG2H*hS!w2Hrai(F=(7^9#2Hc0Nh}KD$F\7/O Sun

Microsystems, Inc. N ReferralException r2H7F/@5$#

c: 2HH!w2Hrai(F=(9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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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 ��

LDAP (Lightweight Directory Access Protocol) v3 EMGO"H%psNw.u.rT&)f,IC5l

^7?#5<P<Kw.5lk)fOWa)fHFPl"=NcH7FO5<P<K!wkLrCjN0-

G=<H9kh&KA(kbN,"j^9#INh&JWa)f,5]<H5lk+O04K5<P<KM

87F$^9 (D^j""k)fO"k?$WN5<P<GO0n7^9,"LN5<P<GO:T7^

9)#5<P<+iu.9k)fO~z)fHFPl^9#

JNDI (Java™ Naming and Directory Interface) 1.2 EMGO"Wa)fr 2 DNLDN+F4j<"9Jo

A5<P<\3~KHQ9kbNH=N>N`nGHQ9kbNK,1F$^9#Wa)fKD$FN\Y

O Sun N JNDI 8q N LdapContext r2H7F/@5$#

IBM JNDI LDAP WmP$@<KO ManageDsaIT HFPlkv0jA5l?)f,"j^9#3N)fO

5<P<,!w2HrLoN LDAP `\Nh&K7&h&K/)7"=li,2H9kG<?NeojK

=(&Q9,G-kh&K7^9#!NcO3N)frHQD=K9k}!r(7^9#

c: ManageDsaIT )frHQD=K9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

import com.ibm.jndi.ldap.control.ManageDsaIT;

Control[] cntl = new Control[1];
cntl[0] = new ManageDsaIT();
ctx.setRequestControls(cntl);

\3)fO/i$"sH,5<P<KP$sI7F$k~@1"/F#VG9#

!NcO\3)frHQD=K9k}!G9#

LdapContext ctx = new InitialLdapContext(env, cntl);

!N API OGeKu.7?~z)frh@9kNKHQ7^9#

Control[] cntl = ctx.getResponseControls();

$C)N)fG<?rCjN)f/i9K^CTs0G-k)fU!/Hj<rHQD=K9k3HKD$

FN\YO"Sun N8qr2H7F/@5$#
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�	"!���

Lightweight Directory Access Protocol (LDAP) O"h@7?P$Jj<0-HF-9H0-rhL7^

;s#/i$"sH&"Wj1<7gs,G<?N7$}r,+CF$kbNH|T7^9# IBM JNDI

LDAP WmP$@<OF-9H0-rQ97F"Java 9Hjs0H7FV9@GrK)A^9#7+7J

,i"WmP$@<OIN0-,P$Jj<GIN0-,8zG<?JN+rNiJ1lPJj^;s#W

mP$@<O"h@7?0-rI&9k+H9Hjs0KQ99Y-+I&+r7& 3 DN[Jk}!r

5]<H7^9#

0-,h@5lkH"WmP$@<O{NNP$Jj<0->Nj9HrA'C/7^9#WmP$@<O

J<N&L LDAP P$Jj<0-r'19kh&KWm0i`5lF$^9#

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

!NWmQF#<rHQ7F"H+NP$Jj<0->Nj9HrXj9k3H,G-^9#

java.naming.ldap.attributes.binary (LDAPCtx.ATTRIBUTES_BINARY)
WmP$@<,jA7?GU)kH&;CHKC(F"f<6<jAP$Jj<0->N9Z<9

GhZil?j9H#

!NcGO 2 DNf<6<jAP$Jj<0-rIC7F$^9#

c: P$Jj<0->j9HNXj

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

ctx.addToEnvironment(LDAPCtx.ATTRIBUTES_BINARY,
"gifPhoto fingerPrint");

P$Jj<0-rh}9k 2 V\N}!O"$/D+N V3 5<P<G5]<H5lF$kP$Jj<-

R*W7gsr'19k3HG9#VjpegPhoto;binaryWNh&K0->NeKV;binaryWrU1kH"P$

Jj<MrXj7^9# V3 f<6<KBCF"WmP$@<OP$Jj<0--R*W7gsr'17

^9#
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GeK"WmP$@<OP$Jj<HjA5lF*i:P$Jj<0--R*W7gsr<oJ$0-O9

YFQ97h&H7^9#Q9K:T9kH"G<?OP$Jj<H7FV5l^9#7+7J,i"3N

EH_KjkY-GO"j^;s# UTF-8 GJ$G<?OVcCFQ95lF7^&D=-,"k+iG

9#


4��

5<P<N9-<^=$rh@"=("*hS979k3H,G-^9# Lightweight Directory Access

Protocol (v3) 8qGjA5l?9-<^psrs!9k5<P<@1,5]<H5l^9#

5<P<N9-<^rh@9kKO getSchema a=CIrHCF/@5$#V5lk9-<^O,XKJ

CF*j"F>0lYkO9-<^NLN3s]<MsHG9# IBM N JNDI (Java™ Naming and

Directory Interface) LDAP WmP$@<O"J<N9-<^&3s]<MsHr=8rO9k3H,G-^

9#

v 0-?$W#AttributeDefinition 5V*<@<N<K]I5l^9#

v *V8'/H&/i9#ClassDefinition 5V*<@<N<K]I5l^9#

v =8-R#SyntaxDefinition 5V*<@<N<K]I5l^9#

v ^CAs0,'#MatchingRule 5V*<@<N<K]I5l^9#

v IBM 0-?$W#IBMAttributeDefinition 5V*<@<N<K]I5l^9#

IBMAttributeDefinition J0N`\NbFO" Lightweight Directory Access Protocol (v3): Attribute Syntax

Definitions GjA5lF$k9-<^H 1 P 1 NP~,"j^9#

IBMAttributeDefinition O IBM G-Npsr]}9k?aK0-9-<^rH%7F$^9#J<NPC+

95,A0 (BNF) GjA5l^9#

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

5<P<,a7Fb3N/i9&i$Vij<,5]<H7J$9-<^jAO"]I5l^9,=8rO

5l^;s#3liN`\O5NK 2 DN0-r}CF$^9#1 DO objectclass H9-<^&?$W>

ryfGks@bN (?H(P objectclass=adddef) G"b& 1 DOMNj9HG9#5]<H5lJ$9

-<^jAO2HG-^9,97G-^;s#

!NcO9-<^,X4Nrh@7^9#
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c: 9-<^,XNh@

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

DirContext schemaCtx = ctx.getSchema("");
SearchControls cons = new SearchControls();
cons.setSearchScope(SearchControls.SUBTREE_SCOPE);
NamingEnumeration ne = schemaCtx.search("",

"(|(NUMERICOID=*)(objectclass=*))", cons);

!NcO cn 0-N9-<^rh@7^9#

c: cn 0-N9-<^rh@

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

DirContext schemaCtx = ctx.getSchema("");
Attributes attrs = schemaCtx.getAttributes("AttributeDefinition/cn");

!NcO77$*V8'/H&/i9N9-<^jArIC7h&H7F$^9#

c: 9-<^jANIC

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);

com.ibm.jndi.LDAPSchemaCtx /i9O"U!$k+iN9-<^jArh}G-kh&KH%5l^7

?# 2 DN public 3s9Hi/?<,G#9/+iN9-<^psNI_hjr5]<H7^9# 1 D

N3s9Hi/?<Oz-tH7F1lNU!$k>ru1hj"b& 1 DOU!$k>N[sru1h

j^9# dumpSchema a=CI,9-<^jArU!$kK]I7^9#J<K3N5]<Hr(7^

9#

c: dumpSchema a=CI

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

LDAPSchemaCtx ctx = new LDAPSchemaCtx("schema.file");
ctx.dumpSchema("schema.sav");

SASL ���	�
H+N SASL (Simple Authentication and Security Layer) Wi0$srq/3H,G-^9# SASL W

i0$sOj]p\/i9 LDAPSaslBind +iI87J1lPJj^;s#5<P<HL.9k?aK

SendBindRequest a=CIrFSP9P$sI&a=CIrBu7J1lPJj^;s#!NcO1cJP

$sI&Wi0$sG9#

c: P$sI&Wi0$s

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#
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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);

}

}

SASL WmH3k,5<P<&Acls8r^`lg"SendBindRequest a=CIr#tsFSP7"D=

Ji getServerCredentials a=CIrxQ7F5<P<&Acls8psrh@7J1lPJj^;s#J

<K"CRAM-MD5 SASL Wi0$sNcr(7^9#

c: CRAM-MD5 SASL Wi0$s

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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
("HMAC: Keyed-Hashing for Message Authentication")
for details.
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*/
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);

}
}

��	-����	��47�*��

-cC7s0KhCF"GaWa5l?psrm<+kK]I9k}!,s!5l^9#9GKh@7

?psraaFjb<H&5<P<KakeojK"+jV9HqOm<+kK!w9k3HKhj"QU

)<^s9,~15l^9#dj@O"-cC7eK"kM,h@eKQ95l?+I&+=G9k}!,

J$3HG9#$s?<MCH&IiUH A Simple Caching Scheme for Lightweight Directory Access

Protocol (LDAP) and X.500 Directories O3NdjKmUr~1"`\,E/Jk^G-cC7eK,YK

1^k3HNG-k~Vr(9V83~VW0-rjA7F$^9#3N/i9&i$Vij<N/i$"

sH&5$I&-cC7s0NBuO"3NIiUHr04K5]<H7^9#

3N/i9&i$Vij<GHolF$k-cC7s0N"k4j:`O"04K!wWaKpE$F$^

9#G<?Om<+kK#=5l^;s#3N?a"1 DN`\r-cC7e+i 2 DN[Jk}!G!

w9k3HOG-^;s#?H(P"Vcn=Joe*Wr!w7?eKVcn=Joe SmithWr!w9klg"

Vcn=Joe*WNkL;CHNltH7FeN!wNkLOm<+kK8_9k+b7l^;s,"-cC7

e+iMrh@9k3HOTol^;s# LDAP G<?N#=KO"?/Ny/J@,X87"CK

Java™ GO3N-cC7e=$N-zOOr6(F$^9# Java GOm<+kK#(J!wrT&3H

O"G,=5l?5<P<+ikLrh@9khjb~V,++CF7^&lg,"j^9#
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^.KQ=9kD=-N"kG<?dEgJps,h@5lF$klg"-cC7s0OHQ9Y-GO"

j^;s#3N/i9&i$Vij<GO-cC7s0OGU)kHGHQTDG"HQD=K5lFb-

cC7erP$Q97F5<P<+i>\kLrh@9k}!,s!5lF$^9#7+7J,i"LDAP

G<?OLoE*GpsY<9JNG"*NJ83~VMrXj7?-cC7s0O?/N"Wj1<7g

sK,ZJbGkG9#

HQD=K9kH"-cC7s0O5<P<+iG<?rh@9k`nGHQ5l"J<Na=CI,H_

~^l^9#

v getAttributes

v search

v lookup

v lookupLink

v list

v listBindings

v getSchema

v getSchemaClassDefinition

?$W LDAPCache N*V8'/H,$s9?s9=5lkH"-cC7e,n.5l^9##tN3s

F-9H,1lN-cC7er&Q9k3H,G-^9#D^j 1 DN3sF-9H,-cC7eK~l

?MO">N3sF-9H,-cC7e+ih@9k3H,G-^9# IBM JNDI LDAP WmP$@<N

-cC7s0O9lCI&;<UGb"j^9# LDAPCache Nb&lDN!=O"G#9/K7j"i

$:7FeG|5G-k3HG9#-cC7eN5$:O"h@5lk`\NtKpE$FQ95lklg

,"j^9#

3sF-9HO LDAPCache r>\H$^;s,"-cC7erI}9kNK LDAPCacheControl KM8

7F$^9# LDAPCacheControl O&Q-cC7eKDLNSe<rs!7^9# LDAPCacheControl

O"83~VMd"-cC7erP$Q97FkLr>\5<P<+ih@9k+H$C?_jr"Wa4

HK409k3HrD=K7^9# LDAPCacheControl O3sF-9H4HKHQ5lkH7Fb"#t

N3sF-9HG&Q9k3H,D=G9#3sF-9HbN LDAPCacheControl 2HO9YF lookup"

lookupLink"*hS listBindings a=CI,n.7?R3sF-9HK>w5l^9#

-cC7e)fr3sF-9HHX"U1k}!H7F java.naming.control.cache WmQF#<,WmP$

@<KhCFjA5l^9#3lO3sF-9Hn.~KT&3HbG-^97"eG addToEnvironment

a=CIrL7FT&3HbG-^9#

-cC7s0rHQD=K9kKO"?$W LDAPCacheControl N*V8'/Hr$s9?s9=7F3

sF-9HHX"U1J1lPJj^;s# LDAPCacheControl 3s9Hi/?<O LDAPCache *V8

'/Hrz-tH7F,WH7^9#!NcO-cC7s0rHQD=K7F3sF-9Hrn.7^9#

c: -cC7s0rHQD=K7F3sF-9Hrn.9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

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);
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Wa4HK_jr409k3H,G-^9#_jO/j"5lk^G-zG9#!NcO83~VMr 60

CK7^9#

cacheControl.putTTL(60);
cacheControl.putHonorServerTTL(false);
ctx.search(...);

!NcO-cC7eK]I5l?MrP$Q97F"kLr5<P<+i>\h@7^9#

cacheControl.putReadFlag(false);
ctx.search(...);

m: java.naming.batchsize WmQF#<N?aK"kL,04Kss5lk^G`\O-cC7eKIC5

l^9#

IBMJNDI ��
���������

LDAP (Lightweight Directory Access Protocol) /i9NP<8gsO"!NE*a=CIrHQ7Fh

@G-^9#

String version = com.ibm.jndi.LDAPCtx.getVersion();

�	���������������)��

IBM N JNDI (Java™ Naming and Directory Interface) LDAP WmP$@<H Sun N JNDI Implementor

Guidelines for LDAP Service Providers (Draft 0.2) NVKO"J<Ks2k{NNjc,"j^9#

1. M<_s0"gO5]<H5lF$^;s#

2. iSeries 5<P<N IBM JNDI LDAP WmP$@<O" Secure Socket Layer (SSL) NHQr5]<H

7^;s#

3. IBM LDAP WmP$@<O LDAP G#l/Hj<K7j"i$:7? Java *V8'/Hr]I9k

NKHQ9Y-GO"j^;s#

4. ,WH5lkbNr6(k URL 3s]<MsHrO7Fb" ConfigurationException d

InvalidNameException KJj^;s#

5. IBM JNDI LDAP WmP$@<KO=l+HN SASL (Simple Authentication and Security Layer) Wi

0$s&5]<H,"j^9#3lO Java SASL "Wj1<7gs&Wm0i_s0&$s?<U'

<9 (API) r5]<H7^;s#3N API ,=_NH3mWlSe<@1NQC1<8H7F8_7

F$k?aG9#

6. 3NWmP$@<Osw.AaLN$YsHO5]<H7^9,"M<`&9Z<9^?O*V8'/

HQ9$YsHO5]<H7^;s#

7. java.naming.referral NGU)kHMO follow G"CF ignore GO"j^;s#3NWmQF#<,

ignore K_j5l?lg"WmP$@<OWaK ManageDSAIt )frIC9k3Hb"2Hru.7

?H-K PartialResultException rj8k3Hb7^;s#

J<NWmQF#<b5]<H5l^9#

com.ibm.jndi.ldap.so_timeout
3NWmQF#<O3sF-9H&VmC/,5<P<+iNG<?rTD~Vr_jCGjA7

^9#GU)kHN?$`"&HO 5 ,G9#?$`"&HK<mrXj9kH"5BN?$`

"&HHra5l^9#

J<NWmQF#<OHQ9Y-G"j^;s#

v java.naming.ldap.noBind

v java.naming.control.server
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JSSL
Java Secure Socket Layer (JSSL) O";-e"&$s?<MCH\3rD=K9kl"N Java QC1

<8G9#3lO"Java P<8gsN SSL H Transport Layer Security (TLS) WmH3krBu7"G<

?Ef="5<P<'Z"aC;<80g"*hS*W7gsN/i$"sH'ZN!=,^^l^9#

JSSL rHQ9k3HKhCF"$UN"Wj1<7gs&WmH3k (HTTP"Telnet"NNTP"*hS

FTP) r TCP/IP rp7FBT9k/i$"sHH5<P<NVGG<?rB4K\05;k"Wj1<7

gsr+/G-^9#

JSSL N\YKD$FO"Sun Microsystems, Inc. N Java Secure Socket Extension (JSSE) r2H7F

/@5$#

JavaMail
JavaMail™ API O"ERa<k (E a<k) 79F`rbGk=9kj]/i9N;CHrs!7^9#

3N API Oa<kNI_hj*hSw.KX9klL*Ja<k!=rs!7^9#5<S9&WmP$

@<OWmH3kr$sWjasH7J1lPJj^;s#

5<S9&WmP$@<O"CjNWmH3kr$sWjasH7^9#?H(P"Simple Mail Transfer

Protocol (SMTP) O E a<kNw.QN>wWmH3kG9# Post Office Protocol 3 (POP3) O E a<

kNu.QN8`WmH3kG9# Internet Message Access Protocol (IMAP) O POP3 NeXWmH3k

G9#

5<S9&WmP$@<N[+K"JavaMail GO" JavaBeans Activation Framework (JAF) ,Wl<s&

F-9HGOJ$a<kNbFrh}9k3HrWa7^9#3lKO"Multipurpose Internet Mail

Extensions (MIME)" Uniform Resource Locator (URL) Z<8"*hSU!$kN:U,^^l^9#

9YFN JavaMail 3s]<MsH,"IBM Developer Kit for Java NltH7F[w5l^9#3liN

3s]<MsHKO"J<NbN,^^l^9#

v mail.jar
3N JAR U!$kKO"JavaMail API"SMTP 5<S9&WmP$@<" POP3 5<S9&WmP$

@<"*hS IMAP 5<S9&WmP$@<,^^l^9#

v activation.jar
3N JAR U!$kKO"JavaBeans Activation Framework ,^^lF$^9#

\YKD$FO"Sun Microsystems, Inc. JavaMail qAr2H7F/@5$#

452 iSeries: IBM Developer Kit for Java

http://java.sun.com/products/jsse/
http://java.sun.com/products/javamail/FAQ.html


Java ����#


Java™ u~5<S9 API O9YFN Java WiCHU)<`Gu~,G-kh&K7^9# Java 1.4

O"Java runtime Environment *hS5<I&Q<F#<," PDF"Postscript"*hSb!=u~ (AFP)

JIu~N?aN5^6^JU)<^CHrn.9k9Hj<`8.Wi0$srs!G-kh&K"Ul

<`o</rs!7^9#3liNWi0$sO 2 !5 (2D) 0iU#C/&3<k+iPOU)<^C

Hr8.7^9#

\7/O Sun Microsystems NJava Print Service H$&8qr2H7F/@5$#

h 7 O *W7gJk&QC1<8 453

http://java.sun.com/j2se/1.4/docs/guide/jps


454 iSeries: IBM Developer Kit for Java



� 8 � IBM Developer Kit for Java �����������

����	


Java™ Wm0i`rGPC09k,W,"klgO"!N*W7gsNIl+r*r7F/@5$#

v Java Wm0i`rGPC09k

v Java *hSM$F#V&a=CI&Wm0i`rGPC09k

v LNhL+i Java Wm0i`rGPC09k

v +9?`&/i9&m<@<rL7Fm<I5l? Java /i9rGPC09k

v GPC0&5<VlCH

Java Wm0i`rGPC09kH-K" Java Wm0i`OB]KOPCA(~ (BCI) 8gVN Java >

[^7sGBT5l^9#=<9&3<I,PC0hLK=(5l^9," Java Wm0i`O=3GOB

T5l^;s#3lO"LN8gV (5<S9&8gV) GBT5l^9# Java Wm0i`,*;9kH

-K"5<S9&8gVO*;7" ���'��������������(Job being serviced

ended)� H$&aC;<8,=(5l^9#

Just-In-Time (JIT) 3sQ$i<G0n7F$k Java Wm0i`OGPC09k3H,G-^;s#U!$

kKX"U15l? Java Wm0i`,J$lg"GU)kHGO JIT GBT5l^9#GPC0rvD

9k?a"$/D+N}!G3lrHQTDK9k3H,G-^9#

v Java >[^7sr+O9k~K"WmQF#< java.compiler=NONE rXj9k#

v VJava Wm0i`NBT (RUNJVA)W3^sIG OPTION(*DEBUG) rXj9k#

v VJava Wm0i`NBT (RUNJVA)W3^sIG INTERPRET(*YES) rXj9k#

v CRTJVAPGM OPTIMIZATION(10) rHCF"Java >[^7sr+O9k0KX"U15l? Java Wm

0i`rn.9k#

m: 3liNrhvO"BTfN Java >[^7sKOzL,"j^;s#+O5lF$J$ Java >[

^7sG3liN}!rH&lgJ0O"GPC0N?aK Java >[^7srd_7"FO09k,W

,"j^9#

VJava Wm0i`NBT (RUNJVA)W3^sIG *DEBUG *W7gsrXj9kH"2 DN8gVVN

$s?<U'<9,N)5l^9#

79F`&GPC,<N\YKD$FO" WebSphere Development Studio: ILE C/C++ Programmer’s Guide

d"*si$s&XkWNpsr2H7F/@5$#

Java ����������	

Java™ Wm0i`rGPC09k}!O?t"j^9#Wm0i`rBT9k0K=<9&3<Ir=(

9kKO" *DEBUG *W7gsrHQ7^9#3lKhj"d_@r_j7?j"Wm0i`r 1 9FC

W:DBT7F"Wm0i`NBTfK(i<r,O7?jG-^9#

Java Wm0i`rGPC09kKO"J<N9FCWK>CF/@5$#

1. javac D<kN -g *W7gsG"k DEBUG *W7gsrHCF"Java Wm0i`r3sQ$k9

k#\YKD$FO"X*DEBUG *W7gsrHCF Java Wm0i`rGPC09kYr2H7F/

@5$#
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2. /i9&U!$k (.class) H=<9&U!$k (.java) r iSeries 5<P<eN18G#l/Hj<K^

~9k#

3. iSeries 3^sITGVJava Wm0i`NBT (RUNJVA)WrHCF"Java Wm0i`rBT9k#

VJava Wm0i`NBT (RUNJVA)W3^sIG OPTION(*DEBUG) rXj9k#

m: /i9@1,GPC05l^9# CLASS -<o<IG JAR U!$k>r~O7?lgO"

OPTION(*DEBUG) O5]<H5l^;s#

4. Java Wm0i`N=<9,=(5lk#

5. F6 (d_@NIC/Cn) r!7Fd_@r_j9k+"^?O F10 (9FCW) r!7FWm0i`b

K~k#d_@N_jN\YKD$FO"Xd_@N_jYr2H7F/@5$#9FCWN\YKD

$FO"XJava Wm0i`r 1 9FCW:DBT7F"GPC09kYr2H7F/@5$#

RsH:

1. d_@H9FCWrHQ9kH-KO"Java Wm0i`N@}Um<rA'C/7F+i",WK~8

FQtr=(*hSQ97F/@5$#

2. RUNJVA 3^sIeG OPTION(*DEBUG) rHQ9kH" Just-In-Time (JIT) 3sQ$i<,HQG-

J/Jj^9# Java Wm0i`KX"U1ilF$J$U!$kO"$s?<WjCH&b<IGB

T5l^9#

*DEBUG 6�*������ Java ����������	

Wm0i`rBT9k0K=<9&3<Ir=(9kKO" *DEBUG *W7gsrHQ7^9#

*DEBUG *W7gsrXj9kH"3<IbKd_@r_jG-^9#

*DEBUG *W7gsrHQ9kKO"3^sITGVJava™ Wm0i`NBT (RUNJVA)W3^sIr~

O7"=lK31F/i9&U!$kN>0H OPTION(*DEBUG) r~O7^9#?H(P"iSeries 3^

sITO!Nh&KJj^9#

RUNJVA CLASS(classname) OPTION(*DEBUG)

m:V5<S9&8gV+O (STRSRVJOB)W3^sINHQ,vD5lF$J1lP"OPTION(*DEBUG)

O5k5l^9#

GPC0hLr=(9kKO"XJava Wm0i`Ni|GPC0hLYr2H7F/@5$#

Java �������������


Java™ Wm0i`rGPC09k]KO"=NWm0i`KD$F"J<N5sWkhLK>CF/@5

$#J<NhLGO"Hellod H$&>0N5sWk&Wm0i`,(5lF$^9#

v ADDENVVAR ENVVAR(CLASSPATH) VALUE (’/MYDIR’) H~O7^9#

v 3^sI RUNJVA CLASS(HELLOD) OPTION(*DEBUG) r~O7^9# HELLOD NUjKO"B]N Java

Wm0i`N>0r~lF/@5$#

v Vb8e<k&=<9N=(WhL,=(5lkNrT!7^9#3lO"HELLOD Java Wm0i`N

=<9G9#

+--------------------------------------------------------------------------------+
| (�����)����� |
| |
| ���������: HELLOD |
| 1 import java.lang.*; |
| 2 |
| 3 public class Hellod extends Object |
| 4 { |
| 5 int k; |
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| 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() |
| ��... |
| *!� . . . |
| |
| F3=���� �+ F6=������/�� F10=���� F11=����� |
| F12=�� F17=,-�.�� F18=,-�.��� F24=/���� |
| |
+--------------------------------------------------------------------------------+

v F14 (b8e<k&j9HNh}) r!7^9#

v Vb8e<k&j9HNh}WhL,=(5l^9#*W7gs 1 (Wm0i`NIC) r~O9kH"

GPC09k>N/i9*hSWm0i`rIC9k3H,G-^9#=liN=<9r=(9kK

O"*W7gs 5 (b8e<k&=<9N=() rHQ7^9#

+--------------------------------------------------------------------------------+
| (�����"����� |
| ���+: AS400 |
| ������������/���������� |
| 1=�� �+��� 4=�� �+��� 5=(�����)����� |
| 8=(���������� |
| |
| OPT PROGRAM/MODULE LIBRARY TYPE |
| *LIBL *SRVPGM |
| HELLOD *CLASS �� |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| ���� |
| �#& |
| ===> |
| F3=�� F4=���� F5=���� F9=�#&�� F12=��� |
| F22=������������ |
| |
+--------------------------------------------------------------------------------+

v GPC09k/i9rIC9kH-KO"VPROGRAM/MODULEW~OU#<kIhjb9$QC1<

8$~/i9>r~O9k3H,,WKJkD=-,"j^9#hj9$>0r~O9kKO"J<N

9FCWK>CF/@5$#

1. *W7gs 1 (Wm0i`NIC) r~O7^9#

2. VPROGRAM/MODULEWU#<kIrVis/N^^K7^9#

3. VLIBRARYWU#<kIr *LIBL N^^K7^9#

4. VTYPEWH7F *CLASS r~O7^9#

5. Enter r!7^9#

6. QC1<8$~/i9&U!$k>r~O9k?aN9Z<9,"k]CW"CW&&#sI&,=

(5l^9#
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�
����

Wm0i`NBTOd_@rHCF)fG-^9#d_@O"CjN9F<HasHGBTfNWm0i`

rd_5;^9#

d_@r_j9kKO"J<N9FCWrBT7F/@5$#

1. d_@r_j7?$3<INTK+<=krV/#

2. F6 (d_@NIC/Cn) r!7F"d_@r_j9k#

3. F12 (F+) r!7FWm0i`rBT9k#

m: d_@r_j7?3<IT,BT5lk>0K"Wm0i`&=<9,=(5l"d_@K#7?3H

,(5l^9#

+--------------------------------------------------------------------------------+
| (�����)����� |
| |
|�����&: 00000019 �����&: 00000019 |
|���������: 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(); |
|*!� . . . |
| |
|F3=���� �+ F6=������/�� F10=���� F11=����� |
|F12=�� F17=,-�.�� F18=,-�.��� F24=/���� |
|����� 41 �������� |
+--------------------------------------------------------------------------------+

d_@K#7?H-K"=T9lCIbG~#7?d_@@1r_j7?$lgO"TBREAK 3^sIr

HQ7F/@5$#

79F`&GPC,<&3^sIN\YKD$FO" WebSphere Development Studio: ILE C/C++

Programmer’s Guide d"*si$s&XkWNpsr2H7F/@5$#

d_@GWm0i`NBT,d_7?H-KQtr>A9k3HKD$FO"XJava™ Wm0i`fNQ

tr>A9kYr2H7F/@5$#

Java ������ 1 
)��%����������	


GPC07J,iWm0i`r 1 9FCW:DBT9k3H,G-^9#>NXtr9FCW*<P<7

?j"9FCW$sH%9k3H,G-^9# Java™ Wm0i`*hSM$F#V&a=CIO"9FC

WXtrHQ9k3H,G-^9#

GiKWm0i`&=<9,=(5lkH"9FCWr+O9k3H,G-^9#Wm0i`O"GiN9

F<HasHrBT9k0Kd_7^9# F10 (9FCW) r!7F/@5$#Wm0i`r 1 9FCW
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:DBT9kKO" F10 (9FCW) r!731F/@5$#Wm0i`,FSP9Xtr9FCW$sH

%9kKO" F22 (9FCW$s) r!7F/@5$#^?"d_@K#7?lgK"$DGb9FCWr

+O9k3H,G-^9#d_@r_j9k3HKD$FO"Xd_@N_jYr2H7F/@5$#

+--------------------------------------------------------------------------------+
| (�����)����� |
| |
|�����&: 00000019 �����&: 00000019 |
|���������: 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(); |
|*!� . . . |
| |
|F3=���� �+ F6=������/�� F10=���� F11=����� |
|F12=�� F17=,-�.�� F18=,-�.��� F24=/���� |
|���& 00000019 �� 40 ����������� |
+--------------------------------------------------------------------------------+

9FCWrd_7F"Wm0i`rBT731kKO"F12 (F+) r!7F/@5$#

9FCWKD$FN\YO" WebSphere Development Studio: ILE C/C++ Programmer’s Guide *h

S*si$s&XkWNpsr2H7F/@5$#

9FCWGWm0i`NBT,d_7?H-KQtr>A9k3HKD$FO"XJava Wm0i`fNQ

tr>A9kYr2H7F/@5$#

Java ������������	


d_@^?O9FCWGWm0i`NBT,d_7?H-KQtr>A9kKO" 2 DN}!,"j^

9#

v GPC0&3^sI~OTG"EVAL VariableName r~O9k#

v =(5l?=<9&3<IfNQt>K+<=kr\05;F"F11 (QtN=() r!9#

Java™ Wm0i`bNQtr>A9kKO"EVAL 3^sIrHQ7F/@5$#

m: ^?"EVAL 3^sIrHQ7F"QtNbFrQ99k3H,G-^9# EVAL 3^sINPj(

<7gsN\YKD$FO" WebSphere Development Studio: ILE C/C++ Programmer’s Guide (SC09-2712)

d"*si$s&XkWNpsr2H7F/@5$#

Java Wm0i`fNQtr+kH-O"!N3HKmU7F/@5$#

v Java /i9N$s9?s9r=9Qtr>A9klgO"hLNGiNTKOQt,IsJo`N*V

8'/HG"k+,=(5lk#^?"*V8'/HN ID b=(5l^9#GiN=(TN"HK"

h 8 O IBM Developer Kit for Java rHQ7FWm0i`rGPC09k 459



*V8'/HNFU#<kIN3sFsD,=(5l^9#Qt,LkG"klgO"hLNGiNT

KOQt,LkG"k3H,=(5l^9#"9?j9/O"FU#<kI (Lk&*V8'/H) N3

sFsDr=7^9#

v Java 9Hjs0&*V8'/Hr=9Qtr>A9klgO"9Hjs0N3sFsD,=(5lk#

9Hjs0,LkG"klgO"Lk,=(5l^9#

v 9Hjs0r=9QtOQ9G-J$#

v [sr=9Qtr>A9klgO"″ARR″ K3$F=N[sN ID ,=(5lk#Qt>N:(zrH

Q7F"[sNWGr>A9k3H,G-^9#[s,LkG"klgO"Lk,=(5l^9#

v [sr=9QtOQ9G-J$#[s,9Hjs0Gb*V8'/HGJ$lgO"[sNWGrQ9

9k3H,G-^9#

v [sr=9QtGO"[sfKWG,$/D"k+r4Yk?aK arrayname.length rXj9k3H,

G-k#

v /i9NU#<kIr=9QtN3sFsDr4Y?$lgO"classvariable.fieldname rXjG-k#

v i|=5lk0NQtr>A7h&H9kH"!N$:l+,88k# ������	�������

���(Variable not available to display)� H$&aC;<8,=(5lk+"^?OQtNi|

=5lF$J$bF,=(5l^9 (MOq/JbNKJj^9)#

Java ���	)���+&�������������	


Java™ Wm0i`HM$F#V&a=CI&Wm0i`r1~KGPC0G-^9#PC0hLG=<9

rGPC09kl}G"5<S9&Wm0i` (*SRVPGM) bK"k" C GWm0i_s05l?M$F

#V&a=CIrGPC0G-^9# *SRVPGM OGPC0&G<?U-G3sQ$k*hSn.5

lF$k,W,"j^9#

Java Wm0i`HM$F#V&a=CI&Wm0i`r1~KGPC09kKO"!Nh&K7^9#

1. Java Wm0i`&=<9,=(5lkH-K F14 (b8e<k&j9HNh}) r!7F"Vb8e<

k&j9HNh} (WRKMODLST)WhLr=(9k#

2. *W7gs 1 (Wm0i`NIC) r*r7F"5<S9&Wm0i`rIC9k#

3. *W7gs 5 (b8e<k&=<9N=() r*r7F"GPC07?$ *MODULE H=<9r=(9

k#

4. F6 (d_@NIC/Cn) r!7F"5<S9&Wm0i`Kd_@r_j9k#d_@N_jN\YK

D$FO"Xd_@N_jYr2H7F/@5$#

5. F12 (F+) r!7FWm0i`rBT9k#

m: 5<S9&Wm0i`bNd_@K#9kH"Wm0i`NBT,d_7"5<S9&Wm0i`N=

<9,=(5l^9#

���
�� Java ����������	

Java™ Wm0i`rGPC07F$kVO"d_@K#9kH,:Wm0i`&=<9,=(5l^9#

3lKhj"Java Wm0i`N=(PO,82ilk3H,"j^9#3lrr1kKO"LNhL+i

Java Wm0i`rGPC07^9# Java Wm0i`NPOO Java 3^sI,BT5lF$khLK=(

5l"Wm0i`&=<9OLNhLK=(5l^9#

3N}!GNGPC0O"Just-In-Time (JIT) 3sQ$i<rHQ7F$J1lP"{KBT5lF$k

Java Wm0i`GbD=G9#
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LNhL+i Java rGPC09kKO"!Nh&K7^9#

1. GPC0N_jr+O9kH-KO"Java Wm0i`r,:]1K9k#Wm0i`G!N3HrT&

H"Java Wm0i`r]1G-^9#

v -<\<I+iN~OrT!9k#

v lj~VT!9k#

v QtrF9H9k?aKk<W9k#=lKO"Java Wm0i`Nk<WrG**K*;5;kh&

KMr_j7F*/,W,"j^9#

2. Java Wm0i`,]15l?i"LNhLK\CF!N9FCWrBT9k#

a. 3^sITKVh08gVNh} (WRKACTJOB)W3^sIr~O9k#

b. Java Wm0i`,BT5lF$kPCA(~ (BCI) 8gVr+D1k# QJVACMDSRV NV5V

79F`/8gVWj9Hr4Yk#HQ7F$kVf<6< IDWNVf<6<Wj9Hr4Yk#

V?$WWr4YF"BCI r59#

c. *W7gs 5 r~O7F=N8gVrh}9k#

d. V8gVNh}WhLNetK"VVf (Number)W"Vf<6< (User)W"*hSV8gV

(Job)W,=(5lk# STRSRVJOB Number/User/Job H~O9k#

e. STRDBG CLASS(classname) H~O9k# classname OGPC07?$ Java /i9N>0G9#3N

>0O"Java 3^sIGXj7?/i9>Gb"LN/i9>Gb+^$^;s#

f. =N/i9N=<9,Vb8e<k&=<9N=(WhLK=(5lk#

g. =N Java /i9bG9HCW7?$LVG" F6 (d_@NIC/Cn) r!7F"d_@r_j9

k#GPC09k>N/i9"Wm0i`"5<S9&Wm0i`rIC9kKO"F14 r!9#

d_@N_jN\YKD$FO"Xd_@N_jYr2H7F/@5$#

h. F12 (F+) r!7FWm0i`NBTr31k#

3. 5N Java Wm0i`N]1rd_9k#d_@K#9kH"Vb8e<k&=<9N=(WhL,"

V5<S9&8gV+O (STRSRVJOB)W3^sIHVGPC0+O (STRDBG)W3^sI,~O5l

?hLK=(5l^9# Java Wm0i`,*;9kH"Job being serviced ended (��'����

����������) H$&aC;<8,=(5l^9#

4. VGPC0&b<I*; (ENDDBG)W3^sIr~O9k#

5. V5<S9&8gV*; (ENDSRVJOB)W3^sIr~O9k#

m: Java >[^7sr+O9kH-KO"5N8gVNfG Just-In-Time (JIT) ,HQTDKJCF$k3

HrN'7F/@5$#3lO"java.compiler=NONE WmQF#<rHCFbT(^9#GPC0fK

JIT ,BT5lF$klg"=|7J$kL,/-k3H,"j^9#

Java >[^7srFSP9^G BCI 8gV,T!9k+I&+r)f9k3NQtN\YKD$FO"

XQIBM_CHILD_JOB_SNDINQMSG D-QtYr2H7F/@5$#

QIBM_CHILD_JOB_SNDINQMSG ����

QIBM_CHILD_JOB_SNDINQMSG D-QtO" Java™ >[^7s,BT5lkPCA(~ (BCI) 8gV

," JVM ,/05lk^GT!9k+I&+r)f9kQtG9#

VJava Wm0i`NBT (RUNJVA)W3^sINBT~KD-Qtr 1 K_j9kH"aC;<8,f<

6<NaC;<8TATsKwil^9#3NaC;<8O"BCI 8gVbG Java >[^7s,+O5l

k0Kwil^9#3NaC;<8O!Nh&JA0G9#

Spawned (child) process 023173/JOB/QJVACMDSRV is stopped (G C)
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3NaC;<8r=(9kKO"SYSREQ H~O7F"*W7gs 4 r*r7^9#

3NaC;<8KP9k~z,~O5lk^G BCI 8gV,T!7^9# (G) H$&~zG Java >[^

7s,/07^9#

aC;<8K~z9k0K" BCI 8gV,FSP9 *SRVPGM ^?O *PGM Gd_@r_jG-^9#

m: 3N~@GO Java >[^7s,/07F$J$?a" Java /i9Kd_@r_j9k3HOG-^

;s#

;
%����
��������������� Java ��
�����
	


+9?`&/i9&m<@<rL7Fm<I5l?/i9rGPC09kKO"J<NjgNh&K7

^9#

1. =<9&3<I,^^lF$kG#l/Hj<"^?OQC1<8$~/i9NlgO=NQC1<8

>N+OG#l/Hj<r DEBUGSOURCEPATH D-QtK_j9k#

?H(P"+9?`&/i9&m<@<, /MYDIR N<K"k/i9rm<I9klgO"!Nh&

K7^9#

ADDENVVAR ENVVAR(DEBUGSOURCEPATH) VALUE(’/MYDIR’)

2. Vb8e<k&=<9N=(WhL+iGPC0&Se<K=N/i9rIC9k#

=N/i9,{K Java™ >[^7s (JVM) Km<I5lF$klgO"LoNh&K *CLASS rI

C7"GPC09k=<9&3<Ir=(7^9#

?H(P"pkg1/test14/class N=<9r=(9kKO"!Nh&K~O7^9#

Opt Program/module Library Type
1 pkg1.test14_ *LIBL *CLASS

/i9, JVM Km<I5lF$J$lgO"0RH1MNjgG *CLASS rIC7F/@5$#=

NkL"VJava /i9&U!$k,HQG-^;s#(Java class file not available)W H$&aC

;<8,=(5l^9#33G"Wm0i`h}rF+7^9#Xj5l?>0HgW9k/i9N$

UNa=CI,~O5lkH"JVM O+0*Kd_7^9#=N/i9N=<9&3<I,=(5l"

GPC0,D=KJj^9#

�������� ��

GPC0&5<VlCHO"+9?`&/i9&m<@<rL7Fm<I5lkGPC0&/i9NC

lJ1<9G9#5<VlCHO"IBM HTTP 5<P<N Java™ is?$`eGBT5l^9#5<Vl

CHrGPC09k 1 DN}!O"X+9?`&/i9&m<@<rL7Fm<I5l? Java /i9r

GPC09kYK"k}!K>&3HG9#

5<VlCHrGPC09kLN}!O"!NH*jG9#

1. Qshell $s?<Wj?<G javac -g 3^sIrHQ7F"5<VlCHr3sQ$k7^9#

2. =<9&3<I (.java U!$k) H3sQ$kQ_3<I (.class U!$k) r /QIBM/ProdData/Java400

K3T<7^9#

3. G,=lYk 10, OPTIMIZE(10) rHQ7F" .class U!$kKP7F Java Wm0i`Nn.

(CRTJVAPGM) 3^sIrBT7^9#

4. 5<P<r+O7^9#
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5. 5<VlCHrBT9k8gVGV5<S9&8gV+O (STRSRVJOB)W3^sIrBT7^9#

6. STRDBG CLASS(myServlet) rBT7^9#myServlet O5<VlCHN>0G9#=<9,=(5lk

O:G9#

7. 5<VlCHKd_@r_j7F F12 r!7^9#

8. 5<VlCHrBT7^9#5<VlCH,d_@K#7Fb"GPC0rQ3G-^9#

Java ����'/������@��-�4)�17�

Java™ Platform Debugger Architecture (JPDA) O"!N 3 DNt,+i=.5lF$^9#

v Java Virtual Machine Debug Interface (JVMDI)

v Java Debug Wire Protocol (JDWP)

v Java Debug Interface (JDI)

JPDA N 3 DNt,O9YF"GPC0`nrBT9k?aK JDWP rHQ9kGPC,<NUmsH(

sIrHQD=K7^9#GPC,<&UmsH(sIO"jb<H&GBT9k3HbG-^97"

iSeries "Wj1<7gsH7FBT9k3HbG-^9#

Java Virtual Machine Debug Interface
Java™ 2 SDK (J2SDK), Standard Edition P<8gs 1.2 J_K*$F" Java Virtual Machine Debug

Interface (JVMDI) O" Sun Microsystems, Inc. NWiCHU)<`&"Wj1<7gs&Wm0i`&$

s?<U'<9 (API) NltG9# JVMDI rHQ9kH"/Gb iSeries C 3<IG iSeries 5<P<Q

N Java GPC,<rn.9k3H,G-^9#GPC,<GO"JVMDI $s?<U'<9rHQ9k?

a" Java >[^7sNbt=$r'19k,WO"j^;s# JVMDI O"Java >[^7sKGba

$"JPDA NGclYkN$s?<U'<9G9#

GPC,<O"Java >[^7sH18^kA9lCIP~8gVGBT5l^9#GPC,<O"Java M

$F#V&$s?<U'<9 (JNI) NFSP7 API rHQ7F" Java >[^7srn.7^9#=N

e"f<6<&/i9N main a=CINh,KUC/rV-" main a=CIrFSP7^9# main a

=CI,+O5lkH"UC/,RCH5l"GPC0,+O5l^9#d_@N_j"9FCW"QtN

=("*hSQtNQ9JI"lL*JGPC0!=,HQD=G9#

GPC,<O"Java >[^7s,BT5lF$k8gVH"f<6<&$s?<U'<9rh}9k8g

VNVNL.rh}7^9#3Nf<6<&$s?<U'<9O"iSeries 5<P<^?OLN79F`K

"j^9#

QSYS i$Vij<K8_9k QJVAJVMDI H$&5<S9&Wm0i`O" JVMDI !=r5]<H7

^9#

Java Debug Wire Protocol
Java Debug Wire Protocol (JDWP) O"GPC,<&Wm;9H JVMDI NVNjAQ_L.WmH3kG

9# JDWP Ojb<H&79F`+iHQ9k3HbG-^97"m<+k&=1CHrp7FHQ9k

3HbG-^9#3lO"JVMDI +ihj05l? 1 DN,XG9,"hj#(J$s?<U'<9G

9#

JDWP � QShell ���	


JDWP r+O7F Java /i9 SomeClass rBT9kKO"QShell G!N3^sIr~O7F/@5$#
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java -interpret -Xrunjdwp:transport=dt_socket,
address=8000,server=y,suspend=n SomeClass

3NcGO"JDWP O TCP/IP ]<H 8000 eGjb<H&GPC,<+iN\3r listen 7^9,"$

UN]<HVfrHQG-^9# dt_socket O JDWP His9]<Hrh}9k SRVPGM N>0GQo

k3HOG-^;s#

-Xrunjdwp GHQG-kICN*W7gsKD$FO" Sun Microsystems, Inc. N Sun VM Invocation

Options r2H7F/@5$#

JDWP � CL ���������	


-Xrun *W7gsr CL 3^sIGHQ9k?aK" os400.xrun.option WmQF#<r" QShell 3^s

ITGHQ7?NH189Hjs0KJkh&KjAG-^9# JDWP r+O7F Java /i9

SomeClass rBT9kKO"!N3^sIr~O7F/@5$#

JAVA CLASS(SomeClass) INTERPRET(*YES)
PROP((os400.xrun.option ’jdwp:transport=dt_socket,address=8000,
server=y,suspend=n’))

?/N JVMDI XtO"G,=lYk 10 *hS 20 GO!=7^;s#7?,CF""Wj1<7gs

r$s?<Wj?<GBT9k3Hr*+a7^9#$s?<Wj?<rHQ9lP"9YFNXt,!=

9k?aG9#

Java Debug Interface
Java Debug Interface (JDI) O"D<k+/QKQU5lF$kO$lYk Java @l$s?<U'<9G

9# JDI GO"Java /i9jArHQ9k3HG"JVMDI *hS JDWP N#(5,#5lF$^9#

JDI O rt.jar U!$kK~CF$kNG"GPC,<NUmsH(sIO" Java ,$s9H<k5lF$

k9YFNWiCHU)<`eK8_9k3HKJj^9#

Java QNGPC,<rn.9klg"JDI OGb1cJ$s?<U'<9G"j"3<IOWiCHU)

<`KM87F$J$NG"JDI rHQ7F/@5$#

JDPA N\YKD$FO"Sun Microsystems, Inc. N Java Platform Debugger Architecture Overview

r2H7F/@5$#

+9!��!�����	


ANZJVM O"Xj5l?~VVVG,<YC8&3l/7gs&R<WN3T<rhk3HKhj"

*V8'/H&j</r!P7^9#*V8'/H&j</r!P9kKO"R<WbN=l>lN/i9

N$s9?s9NtrN'7^9#$s9?s9t,[oK?/JCF$k/i9,"lP"=N/i9G

j</,/87F$kD=-,"j^9#

^?",<YC8&3l/7gs&R<WN 2 DN3T<NVGN"F/i9N$s9?s9NtNQ=

KbmU7^9#"k/i9N$s9?s9t,Q37F}C731F$klgO"=N/i9Gj</,

/87F$kD=-,"j^9# 2 DN3T<N~VVVr-2F$/H"=N*V8'/H,B]Kj

</r/85;F$kD=-,b/Jj^9# ANZJVM rl"NstG9$~VVVGBT5;kH"

I3Gj</,/87F$k+"b$NYGGG9k3H,D=KJj^9#
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IBM Developer Kit for Java™ NHQfKdj,/87?lgO"djN/85rM-_ak?aKJ<N

9FCWNb$:l+rTCF/@5$#

v IBM Developer Kit for Java rHQ7F$kH"Jsi+N)BK$U/3H,"k+b7l^;

s#3NHTC/GO"{NN)B")sv`"^?OG-N6kq$r(7^9#

v Java 3^sIrBT7?8gV+i" 8gV&m0r+D1k#^?"c2N6xr,O9k?aK"

Java Wm0i`,BT5l?PCA(~ (BCI) 8gVN8gV&m0r+D1^9#

v Wm0i`GGMjq (APAR) QNG<?r}89k#

v Wm0i`l~$5 (PTF) r,Q9k#

v IBM Developer Kit for Java Kx_*JgY,!P5l?lg" 5]<Hru1k}!r4Y^9#

��

IBM Developer Kit for Java™ rHQ9k]KO"=NHQ!K$/D+N)B,"j^9#3N;/7g

sGO"{NN)B")sv`"^?OG-N0-rj9H7^9#

v "k/i9Nm<I~K"=N9<Q</i9,+D+iJ$H"5N/i9,+D+iJ+C?3H

r(9(i<,P5l^9#?H(P"/i9 B ,/i9 A rH%9klg"/i9 B Nm<I~

K/i9 A ,+D+iJ$H"B]K+D+iJ+C?NO/i9 A G"kKb++oi:"/i9

B ,+D+iJ+C?3Hr(9(i<,P5l^9#"k/i9,+D+iJ$H$&(i<,=(

5l?lgO"=N/i9H"=N9YFN9<Q</i9, CLASSPATH K~CF$k+I&+rN

'7F/@5$#3N3HO"m<IP]N/i9KhCFBu5lk$s?<U'<9Kb,Q5l

^9#

v ,<YC8&3l/7gs&R<WO" 132 GB K)B5l^9#

v =.5lk*V8'/HNtO"132,000,000 K)B5l^9#

v iSeries 5<P<GN java.net PC/m0&Qia<?<N0-O">NWiCHU)<`H[Jklg

,"j^9#J<Kcr(7^9#

– Listen PC/m0 0"1

- Listen(0) HXj9kH"\3r 1 D]1K9k3H,G-^9#=1CHOHQX_KJj^;

s#

- Listen(1) HXj9kH"Listen(0) H18zL,"k[+"m-r 1 D]1K9k3H,G-^

9#

– Listen PC/m0 > 1

- 3lKhj"listen TATsK"]1fN?tNWarD93H,D=KJj^9#77$\3W

a,~e7"TATs,B&K#9kH"]1fNWa, 1 Do|5l^9#

v ^kA9lCIrHQG-k (D^j"9lCI&;<UJ) D-GO"HQ9k JDK NP<8g

sKX8J/"1 DN Java >[^7s@1rHQG-^9# iSeries 5<P<O9lCI&;<UG9

,"U!$k&79F`NfKO=&GOJ$bNb"j^9#}gU!$k&79F`NHTC/K

O"9lCI&;<UGOJ$U!$k&79F`Nj9H,G\5lF$^9#
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Java™ 3^sIrBT7?8gVN8gV&m0*hS Java Wm0i`,BT5l?PCA(~ (BCI)

8gV&m0rHQ7F" Java Nc2N6xr,O7F/@5$#IAiN8gV&m0KbEWJ(i

<ps,^^lF$kD=-,"j^9#

BCI 8gVN8gV&m0r!w9kKO" 2 DN}!,"j^9# Java 3^sIrBT7?8gVN

8gV&m0KxQ-?,HilF$k BCI 8gVN>0r"!w9k3H,G-^9#=7F"=N8

gV>rHQ7F" BCI 8gVN8gV&m0r!w7^9#

^?"J<N9FCWK>CF"BCI 8gVN8gV&m0r!w9k3H,G-^9#

1. iSeries 3^sITKVj~5l?8gVNh} (WRKSBMJOB)W3^sIr~O7^9#

2. j9HNlVemX\07^9#

3. j9Hf+i" QJVACMDSRV H$&GeN8gVr+D1^9#

4. =N8gVKP7F"*W7gs 8 (9W<k&U!$kNh}) r~O7^9#

5. QPJOBLOG H$&U!$k,"=(5l^9#

6. F11 r!7F"9W<k&U!$kNSe< 2 r2H7^9#

7. |~,"c2,/87?H-N|~HlW9k+rN'7^9#

m: |~,5$s*U7?|~HlW7J$lgO"j~5l?8gVNj9Hr5iK4YF/@5

$#5$s*U7?|~KlW9k|~,"k QJVACMDSRV 8gV&m0r!w7F/@5$#

BCI 8gVN8gV&m0r+D1ilJ$lgO"=N8gV&m0On.5lJ+C?D=-,"j

^9#3lO" QDFTJOBD 8gV-RN ENDSEP MN_j,b9.klg"^?O QDFTJOBD 8gV

-RN LOG M, *NOLIST rXj9klgK/3j^9#3liNMrA'C/7F" BCI 8gVN8

gV&m0,n.5lkh&K=NMrQ97F/@5$#

VJava Wm0i`NBT (RUNJVA)W3^sIrBT7?8gVN8gV&m0rn.9kKO"J<N

3HrTCF/@5$#

1. SIGNOFF *LIST r~O7^9#

2. !K"FS5$s*s7^9#

3. iSeries 3^sITKV9W<k&U!$kNh} (WRKSPLF)W3^sIr~O7^9#

4. j9HNlVemX\07^9#

5. QPJOBLOG H$&U!$kr!w7^9#

6. F11 r!7^9#

7. |~,"5$s*U&3^sIr~O7?|~HlW9k3HrN'7^9#

m: |~,5$s*U7?|~HlW7J$lgO"j~5l?8gVNj9Hr5iK4YF/@5

$#5$s*U7?|~KlW9k|~,"k QJVACMDSRV 8gV&m0r!w7F/@5$#

Java ����
����%���	


Wm0i`GGMjq (APAR) K-\9kG<?r}89kKO"J<N3HrT$^9#

1. djN04J-Rr^a^9#

2. BTfKdjN6xHJC? Java™ /i9&U!$kr]I7^9#
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3. SAV 3^sIrHQ7F"}gU!$k&79F`+i*V8'/Hr]I7^9#3NWm0i`N

BTK,WJ>N/i9&U!$kr]I7J1lPJiJ$lg,"j^9#^?",WG"lP"

IBM ,djrF=9kH-KHQ9kG#l/Hj<4Nr]I7Fwk3HbG-^9#J<K"G

#l/Hj<4Nr]I9k}!Ncr(7^9#

c: G#l/Hj<r]I9k

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

SAV DEV(’/QSYS.LIB/TAP01.DEVD’) OBJ((’/mydir’))

D=G"lP"djKX"7F$k Java /i9N=<9&U!$kr]I7^9#3lO" IBM ,

djrF=7F,O9kH-Kr)A^9#

4. Wm0i`NBTK,WJM$F#V&a=CIr^`"9YFN5<S9&Wm0i`r]I7^

9#

5. Java Wm0i`NBTK,WJ"9YFNG<?&U!$kr]I7^9#

6. djrF=9k}!KD$FN04J-RrIC7^9#3lKO"J<NbNr^aF/@5$#

v CLASSPATH D-QtNM#

v BT5l? Java 3^sIN-R#

v Wm0i`KhCFWa5lkIsJ~OKGb~z9k}!N-R#

7. c2,/-?3mK/87?9YFNb>i$;s9bt3<I (VLIC) m0r^a^9#

8. Java >[^7s,BT7F$?PC08gV*hS BCI 8gV+i8gV&m0rIC7^9#

IBM Developer Kit for Java �����

IBM Developer Kit for Java™ N5]<H&5<S9O" iSeries =UH&'"&Wm@/HNLoN|V

HroNbHGs!5lF$^9#5]<H&5<S9KO"Wm0i`&5<S9";<5]<H"*h

SjL5<S9,^^l^9#\YKD$FO" IBM iSeries [<`&Z<8 NHTC/

VSupportWGs!5lF$k*si$spsrHQ7F/@5$# IBM Support Services for 5722-JV1

(IBM Developer Kit for Java) rHQ7F/@5$#^?O"m<+k IBM 4vwK"m7F/@5$#

Q37FWm0i`&5<S9ru1kKO"IBM NX(Khj"hjGaNlYkN IBM Developer

Kit for Java ,,WKJk3H,"j^9#\YKD$FO"X#tN Java Development Kit (JDK) N5

]<HYr2H7F/@5$#

IBM Developer Kit for Java Wm0i`NgYNrhO"Wm0i`&5<S9^?O;<5]<HKhC

F5]<H5lF$^9#"Wj1<7gsNWm0i_s0^?OGPC0KX9kdjNrhO"3s

5kF#s0&5<S9KhCF5]<H5lF$^9#

IBM Developer Kit for Java "Wj1<7gs&Wm0i`&$s?<U'<9 (API) FSP7O"J<

Nlgr|$F3s5kF#s0&5<S9Khj5]<H5lF$^9#

1. fS*1cJWm0i`GFS/89k3HKhj(5lkh&J"@i+K Java API NgYG"k

lg#

2. qANb@raakAdG"klg#

3. 5sWk^?OqAN~jhKD$FNAdNlg#
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Wm0i_s0KX9k9YFN5]<HO"3s5kF#s0&5<S9Khjs!5l^9# IBM

Developer Kit for Java i$;s9&Wm0i` (LP) =JKUo9kWm0i`&5sWkb=N5<S

9K^^l^9#ICN5sWkO" IBM iSeries [<`&Z<8 G~jG-klgb"j^9

,"3liO5]<HP]0G9#

IBM Developer Kit for Java LP Khj"djNrhKX9kps,s!5l^9# IBM Developer Kit for

Java API Kx_*JgY,"kHWolklgO"(i<r(9J1JWm0i`,,WG9#

468 iSeries: IBM Developer Kit for Java

http://www.ibm.com/eserver/iseries/


� 10 � IBM Developer Kit for Java �����

J<K"IBM Developer Kit for Java™ N3<IcNlwr(7^9#

m: !'eNEWJpsKX7FO"X3<INC-v`psYr*I_/@5$#

CL 3^sI

v ANZJVM

v CHGJVAPGM

v CRTJVAPGM

v DLTJVAPGM

v DMPJVM

v DSPJVAPGM

v RUNJVA

q]=P~

v DateFormat

v NumberFormat

v ResourceBundle

JDBC

v Access WmQF#<

v Blob

v CallableStatement $s?<U'<9

v >N9F<HasHN+<=krp7F9F<HasHGMrQ99k

v Clob

v UDBDataSource rn.7"JNDI rHQ7FP$sI9k

v UDBDataSource rn.7"f<6< ID HQ9o<Irh@9k

v UDBDataSourceBind rn.7"DataSource WmQF#<r_j9k

v DatabaseMetaData $s?<U'<9

v UDBDataSource rn.7"JNDI rHQ7FP$sI9k

v Datalink

v Cl?$W

v H_~_ SQL 9F<HasH

v His6/7gsr*;9k

v 5zJf<6< ID HQ9o<I

v JDBC

v 1lNHis6/7gseG0n9k#tN\3

v UDBDataSource rP$sG#s09k0Ki|3sF-9Hrh@9k

v ParameterMetaData
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v >N9F<HasHN+<=krp7FF<Vk+iG<?r|n9k

v ResultSet $s?<U'<9

v ResultSet N6Y

v 6N*hSs6NN ResultSet

v UDBDataSource *hS UDBConnectionPoolDataSource G\3W<js0r;CH"CW9k

v SQLException

v His6/7gsrfG*hSF+9k

v fG5l? ResultSet

v \3W<js0NQU)<^s9rF9H9k

v 2 DN DataSource NQU)<^s9rF9H9k

v BLOB r979k

v CLOB r979k

v #tNHis6/7gsG1lN\3rHQ9k

v BLOB rHQ9k

v CLOB rHQ9k

v DB2CachedRowSet WmQF#<H DataSources rHQ9k

v DB2CachedRowSet WmQF#<H JDBC URL rHQ9k

v His6/7gsrh}9k?aK JTA rHQ9k

v #tNsr}C?a?G<? ResultSet rHQ9k

v M$F#V JDBC H Toolbox JDBC r1~KHQ9k

v ResultSet rh@9k?aK PreparedStatement rHQ9k

v execute(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v G<?Y<9War^Hak?a"execute(int) a=CIrHQ9k

v populate a=CIrHQ9k

v setConnection(Connection) a=CIrHCF"{8NG<?Y<9\3rHQ9k

v Statement *V8'/HN executeUpdate a=CIrHQ9k

Java Authentication and Authorization Service

v JAAS HelloWorld 5sWk

v JAAS SampleThreadSubjectLogin 5sWk

Java Generic Security Service

v s JAAS /i$"sHN5sWk&Wm0i`

v s JAAS 5<P<N5sWk&Wm0i`

v JAAS P~/i$"sHN5sWk&Wm0i`

v JAAS P~5<P<N5sWk&Wm0i`

Java Naming and Directory Interface

– G#l/Hj<K`\rIC9k

– G#l/Hj<+i`\ro|9k

– G#l/Hj<K`\rIC9k
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– G#l/Hj<`\N>0rQ99k

– P$Jj<0->Nj9HrXj9k

Java Secure Sockets Extension

– SSLContext *V8'/HrHQ7? SSL /i$"sH*hS5<P<

Java H>NWm0i`@l

– CL Wm0i`rFSP9

– CL 3^sIrFSP9

– >N Java Wm0i`rFSP9

– C +i Java rFSP9

– RPG +i Java rFSP9

– ~PO9Hj<`

– FSP7 API

– c: IBM OS/400 PASE native methods for Java

– =1CH

*W7gJk&QC1<8

– JCE

QU)<^s9,jD<k

– Java QU)<^s9&G<?&3sP<?<

GUI NJ$[9HeGBT9k

– Remote AWT r;CH"CW9k

SQLJ

– SQL 9F<HasHr Java "Wj1<7gsKH_~`

Secure Socket Layer

– =1CH&U!/Hj<

– 5<P<&=1CH&U!/Hj<

– Secure Socket Layer

– Secure Socket Layer 5<P<
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J<O"Developer Kit for Java™ N2HpsG9#

Javadoc

v iSeries G-N JAAS Javadoc

v JAAS API EM

Java 2 Platform, Standard Edition P<8gs 1.3.1

v Java 2 Platform, Standard Edition v1.3.2 API EM

v Abstract Window Toolkit (AWT)

v Java IDL

v ~Oa=CI&Ul<`o</ (Input Method Framework)

v q]=P~

v JDBC API

v JNI - Java Native Interface

v Java Remote Method Invocation (RMI)

v RMI - Remote Method Invocation

v ;-ejF#<

v Java 2 SDK D<k

����������

\qKO"Wm0i_s0&5sWk,^^lF$^9#

IBM O*RMK"9YFNWm0i_s0&3<I&5sWkrHQ9k3H,G-ksHj*JHQ"

rvz7^9#*RMO"3N5sWk&3<I+i"*RMH+NCLNK<:Kgo;?`wNWm0

i`rn.9k3H,G-^9#

9YFN5sWk&3<IO"cH7F(9\*GN_"IBM Khjs!5l^9#3N5sWk&Wm

0i`O""ifkro<K*1k04JF9HrPF$^;s#7?,CF"IBM O"3liN5sW

k&Wm0i`KD$F.j-"xX-b7/O!=-,"k3Hr[Na+7?j"]Z9k3HOG-

^;s#

33K^^lk9YFNWm0i`O"=89k^^NuVGs!5l"$+Jk]Zb,Q5l^;s#

h0TN"xNT/2"&J-"Cj\*,g-KX9k[(N]ZN,Qb$C5$"j^;s#
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