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IBM Developer Kit for Java

IBM Developer Kit for Java™ Ow∩ iSeries™ °A�⌠���
��ú�C�≤�� Java {í]pP��

�����e�AziHw∩ iSeries °A��}o�v���{íC

IBM® Developer Kit for Java i²zb iSeries °A�W���⌡µ Java {íCIBM Developer Kit for Java

O Sun Microsystems 	q Java Technology ��eΩ@ΦíA]�A���]zw⌠x�÷� Java Development

Kit (JDK) σ≤C�F²z≤÷≤��Γ��ΩTA�σ�ú� Sun Microsystems, Inc. ΩT���C

U@ Sun Microsystems 	q Java Development Kit σ≤���ó�A���L�� HTML ��σ≤H≥o

���ΩTCb
yΩT⌠WAziHyX The Source for Java Technology java.sun.comAH�oo�ΩTC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

sW\α

�DD�½Ib≤ IBM Developer Kit for Java b V5R4 ñ��≤C

sú���

� 361��yJava Platform Debugger Architecturez � � 341��yJava Ω�≈� Profiler ��zDDí�

uJava Ω�≈�uπ�� (JVMTI)vC

s CL ⁿO

p���uπ� Java Ω�≈�u@ (DSPJVMJOB)vⁿO��÷ΩTA��\� 495��yM����q{íz

� � 351��yJava Σ�� CL ⁿOzDDC

s Java Cryptography Extension ú��

p� IBMJCEFIPS JCE ú����÷ΩTA��\ � 236��yJava Cryptography ExtensionzDDC

s�e

p�≤s� J2SE 5.0 ��eA��\ � 12��yJava t��e�MµzC

s��∩�

Ynw� J2SE 5.0 ��ΣL JDK ��A��\� 3��yh½ Java 2 Software Development Kit �Σ�z

DDC

s Java uπG

v � 346��yJava apt uπz
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v � 348��yJava pack200 uπz

v � 350��yJava unpack200 uπz

p≤d�sW�e��≤�e

�F≤Uz÷≤d\�N�≤ºBA�ΩT�e��G

v ��A��sW��≤ΩT}l��mC

v ��A��sW��≤ΩT�⌠��mC

p����sW��≤\α�ΣL�÷ΩTA��\�����²C

iCL� PDF
ϕ�UCBJ��°�Uⁿ�DD� PDFC

Yn�°�Uⁿ PDF ��A�∩� IBM Developer Kit for Java (� 4585 KB)C

xs PDF �

Ynxs PDF �z�u@�AHΦKz�°�CLA�G

1. H�½kΣ÷@Us²��� PDF (H�½kΣ÷@UWz���)C

2. ÷@U∩�H��xs PDFC

3. s²�znxs� PDF ��²C

4. ÷@UxsC

Uⁿ Adobe Reader

z�nbt�Ww� A d o b e R e a d e r �α�°�CL P D FC ziHq A d o b e ⌠�

(www.adobe.com/products/acrobat/readstep.html) KOUⁿC

w��tm IBM Developer Kit for Java
Yz���L IBM Developer Kit for JavaA�ϕ�UCBJ�w�BtmªAMßm�⌡µ�µ� Hello World

Java {íC

� 1��ysW\αz

�DD�½Ib≤ IBM Developer Kit for Java b V5R4 ñ��≤C

� 10��yw∩ IBM Developer Kit for Java �q iSeries °A�z

b iSeries °A�Ww� IBM Developer Kit for Java ºßAYi}l�qz�°A�C

� 5��yUⁿ�w� Java M≤z

Ynb iSeries °A�W≤��vaUⁿBw���� Java M≤A��\UCDDC

� 28��y���e�z

Java �O��unú�� Sun w�≤�w�≤Σ��\αAYVW�e (JDK 1.1.x -> 1.2.x -> 1.3.x ->

1.4.x -> 1.5.x)C

w� IBM Developer Kit for Java
w� IBM Developer Kit for Java i²zb iSeries °A�W���⌡µ Java {íC
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t� CD ���v{í 5722-JV1A]� JV1 ww²w�C�ΘJu⌡��v{í (GO LICPGM)vⁿOAM

ß∩�u∩� 10v(π�)CY�����v{íC�X�A�⌡µUCBJG

1. bⁿOµΘJ GO LICPGM ⁿOC

2. ∩�∩� 11 (w��v{í)C

3. w∩�v{í (LP) 5722-JV1 *BASE ∩�∩� 1 (w�)AAw∩znw�� Java Development Kit (JDK)

∩��X�∩�CYMµ�CXznw��∩�A�bu∩�vµ�ñΘJ∩� 1 (w�)ANª[JMµ

ñCbu�v{ívµ�ñΘJ 5722JV1AA≤uú�∩�vµ�ñΘJz�∩��XC

��Gz@�iHw�h�∩�C

b iSeries °A�Ww�F IBM Developer Kit for Java ºßAYi∩��qz�t�C

p� IBM Developer Kit for Java �J�ΩTA��\⌡µ�@� Hello World Java {íC

��u�m�v{ívⁿO�w��v{í

w��v{íe�ñCX�{íANOz�°A�b�	w�n�ALICPGM w�⌠��Σ��{íC	��

�s�{íX{A²�úbz�°A��v{íºCCU@znw��{íΦnOo�í�Ah���u�

m�v{í (RSTLICPGM)vⁿO�w�C

Yn��u�m�v{í (RSTLICPGM)vⁿO�w��v{íA�ϕ�UCBJG

1. bAϕ���≈�±Jt��v{í��a� CD-ROMC

2. b iSeries ⁿOµWΣJG

RSTLICPGM

Mß÷ Enter ΣC

���X{�m�v{í (RSTLICPGM) e�C

3. bú�µ�ñAΣJznw���v{í ID �XC

4. b�mµ�ñAⁿww��mC

��GYOq�a≈w�Ah�m ID q�O TAPxx o�µíAΣñ xx Nϕ�rA�p 01C

5. �≤�m�v{íe��ΣL��A�	�w]	C��÷ Enter ΣC

6. ���X{≤h��CP�]�Odo�w]	C��÷ Enter ΣC{íN�}lw�C

ϕ�v{íw�	¿�A�m�v{íe��A�X{C

h½ Java 2 Software Development Kit �Σ�

iSeries °A�Σ�h���� Java Development Kit (JDK) � Java 2 Software Development Kit (J2SDK) �

��C

�: b�σ≤ñAJDK Nyⁿ⌠≤Σ�� JDK � J2SDK ��A°WUσ�wCbX{ JDK �aΦAq�

]�ⁿXSw�������XC

iSeries °A�Σ�P���hM JDKA²�zLh� Java Ω�≈�Cµ@ Java Ω�≈��i⌡µ@Mⁿ

w� JDKC

�ΣXz�b����Γ��� JDKAMß∩��∩�∩��w�C YnP�w�hM JDKA��\� 2�

�yw� IBM Developer Kit for JavazCjava.version t��e�Mw�	⌡µ
� JDK ��C Java Ω�

≈�@�}l⌡µAA�≤ java.version t��eNS��GC
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��Gb V5R3 �≤¬��ñAúAú�UC∩�G∩� 1 (JDK 1.1.6)B∩� 2 (JDK 1.1.7)B∩� 3 (JDK

1.2.2) �∩� 4 (JDK 1.1.8)CUϕCXo���Σ�� J2SDKC

∩� JDK java.home java.version

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

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

7 1.5 (]�� J2SE 5.0) /QIBM/ProdData/Java400/jdk15/ 1.5

b�h½ JDK ⌠�ñ∩��w] JDKA�M≤ww�� 5722-JV1 ∩�CUϕNú�@�d�C

w� ΘJ �G

∩� 5 (1.3) java Hello ⌡µ J2SDK ��� 1.3 �C

∩� 6 (1.4) java Hello ⌡µ J2SDK ��� 1.4 �C

∩� 5 (1.3) �∩� 6 (1.4) java Hello ⌡µ J2SDK ��� 1.4 �C

�: Y�w�@M JDKAhw]� JDK Y�z�w����CYw�FhM JDKAh�UCu²�
�Mw

w]� JDKG

1. ∩� 6 (1.4)

2. ∩� 5 (1.3)

3. ∩� 7 (1.5)

w� IBM Developer Kit for Java ���M≤

�
M≤Oⁿi���
��¡x\α� Java �OM≤C�
M≤���¿@�h� ZIP �� JAR �A�

�
�OⁿJ�ⁿJ Java Ω�≈��C

��
≈εi² Java Ω�≈����
�OAN�Ω�≈���t��O@�CY J2SDK 1.2 ��≤¬��A

� Java 2 Runtime Environment ��� 1.2 ��≤¬����w��
M≤Ao��
≈ετi²zqⁿw

�u
yΩ�w�� (URL)v���
M≤C

iSeries °A�H�F@��
M≤� JAR �Cp�w�o��
M≤A�ΘJUCⁿOG

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

ΣñA

extensionToInstall.jar

Oⁿ ZIP � JAR ��W�A�tznw���
M≤C

�: IBM �ú���
M≤ JAR �Aiα±b /QIBM/UserData/Java400/ext �²ñC

∩≤ /QIBM/UserData/Java400/ext �²ñ��
M≤Aϕz�����[J���A�
�OⁿJ��jM�

��Mµ�H�⌡µ≤ iSeries °A��C@í Java Ω�≈���≤CYú�µvT iSeries °A�WΣL Java

Ω�≈���
�OⁿJ�A²MQn���
M≤���A�Qnw� IBM ��b iSeries °A�ñ��


M≤A�ϕ�UCBJG

1. ���²�w��
M≤C�b iSeries ⁿOµW��u���² (MKDIR)vⁿOA�buQshell 
��v

ñ�� mkdir ⁿOC

4 IBM t� - iSeries: {í]p IBM Developer Kit for Java
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2. bw����²ñ±J�
M≤ JAR �C

3. b java.ext.dirs �eñsW�²CziHq iSeries ⁿOµñA�� JAVA ⁿO� PROP µ�A�Hb

java.ext.dirs �eñsW�²C

Ys�²�W�O /home/username/extB�
M≤��WO extensionToInstall.jarBJava {í�W�O HelloA

hz�ΘJ�ⁿOpUG

MKDIR DIR(’/home/username/ext’)

CPY OBJ(’/productA/extensionToInstall.jar’) TODIR(’/home/username/ext’) �
�� FTP (���eqT≤w) N���s� /home/username/extC
JAVA Hello PROP((java.ext.dirs ’/home/username/ext’))

Uⁿ�w� Java M≤

Ynb iSeries °A�W≤��vaUⁿBw���� Java M≤A��\UCDDC

π���í������M≤

H��í����� (GUI) �@� Java {íA�n��π���π�αO�e{�mC�pA�HqúB�

Nu@��⌠⌠qúCziH�� Native Abstract Windowing Toolkit (NAWT)A² Java ��{í� Servlet

π� Java 2 Software Development Kit (J2SDK) ��� Abstract Windowing Toolkit (AWT) �	π��\αC

p��÷ΩTA��\ Native Abstract Windowing Toolkit (NAWT)C

��jpg�πX��t�

πX��t�ú����t�Aú�
�jpgABP�WL÷C�pAQOpenSys Y�πX��t��@�


�jpg���t�d�C��aARoot (/) O@�ú
�jpg���t�Cp�
�ΩTA��\πX��

t�DDC

÷M JAR ��Oiα�≤ú
�jpg���t�ñA² Java MO@�
�jpg�yÑC�pAwrklnk

’/home/Hello.class’ P wrklnk ’/home/hello.class’ ��G�PA² JAVA CLASS(Hello) P JAVA

CLASS(hello) h�IsúP��OC

ZIP �Bz� JAR �Bz

ZIP �� JAR �]t@� Java �OC∩o���⌡µ�� Java {í (CRTJVAPGM) ⁿO�A�O�gL

τ�AMßα½¿�í≈�XµíA�ßAα½¿ iSeries ≈�X (Y�ⁿw)CziHN ZIP �� JAR �°

�ΣL⌠≤�O��O��@�CYΣñ@����@��÷p��í≈�XµíAh��≥	�o���÷

p�CHß⌡µ�A�í≈�XµíN�N��O���ú¬�αCYúTw�e� Java {íPz��O��

� JAR �O��÷pA���π� Java {í (DSPJVAPGM) ⁿOAπ� iSeries °A�W Java {í��

÷ΩTC

be��� IBM Developer Kit for Java ñA@� JAR �� ZIP ��⌠≤��AN�½� Java {íA]

��÷� Java {í��¿Lk��C²{bú�o≥��Cb\hípUAY��≤ JAR �� ZIP �AJava

{íM��AúA½�CYuOí�≤A�p�≤s JAR ���µ@�O��Aun½� JAR ��ⁿ

vT��O��YiC

∩ JAR �iµ��ú��≤ºßAM��≥O� Java {íP JAR ��÷pC�pAbUCípñAM

�O�o� Java {íP JAR ��÷pG

v �� ajar uπ��≤�½� JAR �C

v �� jar uπ��≤�½� JAR �C

v �� 0S/400 COPY ⁿO� Qshell cp 	�{í�m½ JAR �C

IBM Developer Kit for Java 5



pGzzL iSeries Access for Windows® ��Hqú (PC) W∩M���≈�s�πX��t�ñ� JAR �A

hY�bUCípñAo� Java {íP JAR ��÷p��≥O�G

v Nt@� JAR ��±�{��πX��t� JAR �ºWC

v �� jar uπ��≤�½�πX��t� JAR �C

v �� PC copy ⁿO�m½πX��t� JAR �C

ϕ�≤�m½ JAR ��A�÷p� Java {íNúAO�s�C

�@���ípAJava {íP JAR ��óh÷p�CpG�����eqT≤w (FTP) �m½ JAR �AN

�	l�÷� Java {íC�pA�� FTP put ⁿO�m½ JAR �AK�o��ípC

p� JAR ���α�Φ�
�ΩTA��\ Java Runtime �αC

Java ����[c

b J2SDK ñA�
M≤Oⁿ Java �OM≤Ai���
��¡x�\αC�
M≤���{í���¿@�

h� JAR �C��
≈εi² Java Ω�≈����
�OAN�Ω�≈���t��O@�CY J2SDK �

Java 2 Runtime Environment �����w��
M≤Ao��
≈ετi²zqⁿw� URL ���
M≤C

p�w��
M≤��÷ΩTA��\w� IBM Developer Kit for Java ��
M≤C

⌡µ�@� Hello World Java {í

�DDN≤Uz⌡µ�@�{íC

UCΦki²z� Hello World Java {í���}l⌡µG

1. 
�⌡µ IBM Developer Kit for Java H�� Hello World Java {íC

Yn⌡µú��{íA�⌡µUCBJG

a. ΘJu⌡��v{í (GO LICPGM)vⁿOA�dO�ww� IBM Developer Kit for JavaCMß∩�∩

� 10 (π�w���v{í)Cτ��v{í 5722-JV1 *BASE �Σñ��@�∩�π��ww�C

b. buiSeries D\αϕvⁿOµΘJ java HelloC÷ Enter Σ�⌡µ Hello World Java {íC

c. Yw�Tw� IBM Developer Kit for JavaAh Hello World �X{buJava Shell π�e�vñC�

÷ F3 (�⌠) � F12 (�⌠)A��ΘJⁿOe�C

d. Y Hello World �O�⌡µA��dO�w�Q	¿w�A��\�o IBM Developer Kit for Java �

Σ���oA�ΩTC

2. τi⌡µz�v� Hello Java {íCp�p≤���v� Hello Java {í��÷ΩTA��\��Bs�

�⌡µ Hello World Java {íC

N⌠⌠��≈∩M� iSeries °A�

Yn∩M⌠⌠��≈A�	¿UCBJC

1. �Tw iSeries Access for Windows ww�bz�°A��u@�WCp�p≤w��tm iSeries Access

for Windows ��÷ΩTA��\w� iSeries Access for WindowsCz�²tm iSeries °A��suA

�α≈∩M⌠⌠��≈C

2. }�uWindows ����vG

a. H�½kΣ÷@U Windows u@C�}l÷sC

b. b\αϕñ÷@U����C

3. quπ\αϕñA∩�su⌠⌠��≈C

6 IBM t� - iSeries: {í]p IBM Developer Kit for Java



4. ∩�zn��s� iSeries °A����≈C

5. ΣJ°A��⌠�W�C�pA\\MYSERVERAΣñ MYSERVER O iSeries °A��W�C

6. �∩nJ�½ssu� (Y��∩)C

7. ÷@U�¿�⌠C

{bAz∩M���≈�X{buWindows ����v���Ω�¿
qñC

b iSeries °A�W���²

z�b iSeries °A�W��ixs Java ��{í��²C

�Γ�@kG

v y�� iSeries ΓΦ����²z

Yww� iSeries Access for WindowsA�∩�o�∩�CYz�Γ��uiSeries ΓΦ�vs�B�
��

⌡µ Java {íAh�∩��∩�AHT�{íxs≤�T��mAΦα⌡µo�@�C

v y��ⁿOΘJµ����²z

Y��w� iSeries Access for WindowsA�∩��∩�C

p�uiSeries ΓΦ�v��÷ΩTA]Aw�ΩTA��\ iSeries ΓΦ�J�C

�� iSeries ΓΦ����²

Ynb iSeries °A�W���²A�ϕ�UCBJG

1. }�uiSeries ΓΦ�vC

2. b��su°íñAs÷ΓUz�°A�W��nJCY��su°íñ�CXz�°A�A�ϕ�UC

BJ�sWG

a. ÷@U�� --> sWsu....

b. bt�µ�ñAΣJz�°A�W�C

c. ÷U@BC

d. b��w]��� IDA�n�ú�µ�ñAΘJz���� ID (Y��ΘJ)C

e. ÷U@BC

f. ÷@Uτ�suCo≥�iT{ziHs�°A�C

g. ÷@U�¿C

3. bzn���suUΦi}Ω�¿CMΣW���t��Ω�¿CYS���Ω�¿Ahϕ�uiSeries ΓΦ

�vw��í�∩�w�u��t�vo�∩�Cz�∩�}l --> {í� --> IBM iSeries Access for
Windows --> ∩��w�A�w�uiSeries ΓΦ�v�u��t�v∩�C

4. i}��t�Ω�¿AΣXπX��t�Ω�¿C

5. i}πX��t�Ω�¿AAi} Root Ω�¿Ci} Root Ω�¿ºßAz����cNpPb iSeries

ⁿOµ⌡µ WRKLNK (’/’) ⁿO@�C

6. H�½kΣ÷@UznsWl�²�Ω�¿C∩�s�Ω�¿AMßΘJzn���l�²W�C

��ⁿOΘJµ����²

Ynb iSeries °A�W���²A�ϕ�UCBJG

1. nJ iSeries °A�C
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2. bⁿOµΣJG

CRTDIR DIR(’/mydir’)

Σñ mydir Y�z����²W�C

÷ Enter ΣC

�⌡	��X{TºAπ�w���²C

��Bs��⌡µ HelloWorld Java {í

���µ� Hello World Java {íAO⌠x IBM Developer Kit for Java �@�ú����C

Yn��Bs��⌡µz�v� Hello World Java {íA�⌡µUCBJG

1. N⌠⌠��≈∩M� iSeries °A�C

2. w∩z� Java ��{íb iSeries °A�W���²C

3. bπX��t�W��@�uⁿΩΩa��µ½X ASCIIvσr�µí����Csg Java ��{í�A

ziH��πX}o⌠� (IDE) ú�A� Windows O��º��σr¼sΦ�C

a. Nσr�RW� HelloWorld.javaCp�p≤���sΦ����÷ΩTA��\���sΦ Java ��

�C

b. Tw��]tUC�l{íXG

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

System.out.println("Hello World");
}

}

4. s����C

a. ΘJuBz⌠��� (WRKENVVAR)vⁿO��d CLASSPATH ⌠���CY CLASSPATH ��ú

sbA�[HsW�]w� ’.’ ({µ�²)CY CLASSPATH ��sbA�Tw ’.’ �≤⌠�W�Mµ

�}YCp� CLASSPATH ⌠����
�Ω�A��\ Java �O⌠�C

b. ΘJu�� Qshell (STRQSH)vⁿO��� Qshell 
��C

c. ���½�² (cd) ⁿOAN{µ�²�½� HelloWorld.java ���b�πX��t��²C

d. ΘJ javacAß���znxs≤��W���W�C�pΘJ javac HelloWorld.javaC

5. ]w�O��bπX��t�ñ���v¡C

6. �
� Java ��{íC

a. b QSH ΘJⁿOµWAΣJG

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

ΣñAmydir Oxs Java ��{íº�²�⌠�W�A� myclass hOs�ß� Java ��{íW�C

��G�¬iHⁿw�
�Ñ� 40C�
�Ñ� 40 ÷iú¬ Java ��{í��vA²o]¡εú�

�αOCb Java ��{í�¡�}oÑqAi∩�N�
�Ñ�]� 20A∩��{í�÷≤ú�Cp

��÷ΩTA��\ CRTJVAPGM ⁿO� OPTIMIZE ��C

b. ÷ Enter ΣC

���X{TºAϕ�w�z��O�� Java {íC

7. ⌡µ�O��C

a. T{ Java �O⌠�]w�TL�C

8 IBM t� - iSeries: {í]p IBM Developer Kit for Java



b. b Qshell ⁿOµWΣJ java � HelloWorldA}lb Java Ω�≈�W⌡µ HelloWorld.classC�p

ΘJ java HelloWorldCτib iSeries °A�W��u⌡µ Java (RUNJVA)vⁿO�⌡µ

HelloWorld.classC

c. Y@�ΘJ�TA"Hello World" �CLb�⌡WCe�W�X{ shell ú� (w]O $)Aϕ� Qshell

B≤i�ⁿt@�ⁿO�¼AC

d. �÷ F3 (⌡X) � F12 (��)A��ΘJⁿOe�C

t�AτizLuiSeries ΓΦ�vo�i�zb iSeries °A�W⌡µ@����í�����A�Pas�B

�
��⌡µ Java ��{íCp��÷ⁿ�A��\� 352��yJava Σ�� iSeries ΓΦ�ⁿOzCp�

uiSeries ΓΦ�v��÷ΩTA]Aw�ΩTA��\A� iSeries ΓΦ�C

���sΦ Java ���

z�\hΦkiH���sΦ Java ���C

�� iSeries Access for Windows

b iSeries °A�WAJava ���OπX��t�ñ�uⁿΩΩa��µ½X (ASCII)vσr�C

ziH�� iSeries Access for Windows �u@�¼�sΦ�����sΦ Java ���C

bu@�W

ziHbu@�W�� Java ���CMßAzLu���eqT≤w (FTP)vAN���e�πX��t�C

Ynbu@�W���sΦ Java ���A�G

1. bu@�W∩�@�sΦ���� ASCII ��C

2. zL FTP s� iSeries °A�C

3. HGi����µíAN����e�πX��t�ñ��²A²��O� ASCII µíC

�� EDTF

ziH�� EDTF CL ⁿOAsΦ��⌠≤��t����CoO@��ⁿu�l�n²	�{í (SEU)v�

sΦ�Ai�≤sΦΩy��Ω�w��Cp��÷ΩTA��\ EDTF CL ⁿOC

���l�n²��{í

ziHQ��l�n²	�{í (SEU)A��σr�µí� Java ���C

Yn�� SEU ��σr�µí� Java ���A�⌡µUCBJG

1. �� SEU �����¿�C

2. ��u�s�Ωy� (CPYTOSTMF)vⁿOAN���¿��s¿�@�πX��t�Ωy�AP�NΩ�

α½¿ ASCIIC

p��≤�l{íXA��� SEU ��≤Ω�w¿�AMßA½s�s��C

p�xs����÷ΩTA��\πX��t�ñ���C
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w∩ IBM Developer Kit for Java �q iSeries °A�

b iSeries °A�Ww� IBM Developer Kit for Java ºßAYi}l�qz�°A�C

÷≤iα��q��A��\UCΩTG

Java �O⌠�

Java(TM) Ω�≈�b⌡µ�í�� Java �O⌠��MΣ�OCJava ⁿO�uπτ���O⌠��MΣ�OC

w]t��O⌠�BCLASSPATH ⌠�����O⌠�ⁿO��A��MwMΣSw�O��jM��²C

b Java 2 Software Development Kit (J2SDK) ���ñAjava.ext.dirs �eNMwⁿJº�
M≤��O⌠�C

p��÷ΩTA��\w� IBM Developer Kit for Java ��
M≤C

w]���O⌠�O�t�wqAú�	�≤Cb°A�WAw]���O⌠�Nⁿw�≤BMΣ�≤ IBM

Developer KitBNative Abstract Window Toolkit (NAWT) ��OAH�ΣLt��OC

YnMΣt�W�ΣL�OAz��� CLASSPATH ⌠�����O⌠����ⁿwnjM��O⌠�Cu

π�ⁿOW����O⌠���AiHm½ CLASSPATH ⌠���ñⁿw�	C

ziH��uBz⌠��� (WRKENVVAR)vⁿO�Bz CLASSPATH ⌠���CziHb WRKENVVAR

π�e�WsW��≤ CLASSPATH ⌠���C��usW⌠��� (ADDENVVAR)vⁿO�u�≤⌠��

� (CHGENVVAR)vⁿOAisW��≤ CLASSPATH ⌠���C

CLASSPATH ⌠����	O@sΩH�� (:) j}�⌠�W�Ai��jMSw��OC⌠�W�O@sΩ

�s��²W�Co��²W��ß�A≥��nbπX��t�ñjM��²BZIP �� JAR ��W�C⌠

�W���≤H	u (/) r�j}CiH��yI (.) �ϕ�{µu@�²C

b Qshell ⌠�ñAziH�� Qshell 
���ú���X	�{í�]w CLASSPATH ��C

o�ⁿOib Qshell ⌠�ñ[J CLASSPATH ��A�N	]w� .:/myclasses.zip:/Product/classesC

v UCⁿOib Qshell ⌠�ñ]w CLASSPATH ��G

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

v UCⁿOiqⁿOµ]w CLASSPATH ��G

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

J2SDK �²jM���O⌠�A��jM�
�²A�ß�O�O⌠�CHWzd��ÑAJ2SDK �jM�


pUG

1. sun.boot.class.path �eñ����O⌠�B

2. java.ext.dirs �eñ��
�²B

3. {µu@�²B

4. root (/) ��t�ñ� myclasses.zip ��B

5. root (/) ��t�ñ Product �²� classes �²C

biJ Qshell ⌠��ACLASSPATH ���]��⌠���C�O⌠���iⁿw@sΩ�⌠�W�Cª��

��ykP≤ CLASSPATH ⌠���CUCuπ�ⁿO�ú��O⌠���G

v Qshell � java ⁿO

v javac uπ

v javah uπ
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v javap uπ

v javadoc uπ

v rmic uπ

v u⌡µ Java (RUNJVA)vⁿO

p�o�ⁿO��÷ΩTA��\ IBM Developer Kit for Java �ⁿO�uπCYbo�ⁿO�uπñ���

O⌠���Ah�
ñ CLASSPATH ⌠���C

ziH�� java.class.path �e�m½ CLASSPATH ⌠���Cτi�� SystemDefault.properties ����

≤ java.class.path �e�ΣL�eCSystemDefault.properties ��ñ�	�m½ CLASSPATH ⌠���Cp�

SystemDefault.properties ����÷ΩTA��\ SystemDefault.properties ��C

b J2SDK ñA-Xbootclasspath ∩�τ�vTt�bMΣ�O��jM��²C�� -Xbootclasspath/a:path i

N path �[�w]���O⌠��ß�A�� /p:path iN path m≤���O⌠��e�A��� :path h

�N���O⌠�m½¿ pathC

�: ⁿw -Xbootclasspath ���p�A]�YΣú�t��OA������wq��O��NANo�L

kw���GC]�A�	bjM⌠≤���ⁿw��O⌠�ºeA²jMt�w]�O⌠�C

p�p≤Mw Java {í⌡µ⌠���÷ΩTA��\ Java t��eC

p�
�ΩTA��\{í� CL ⁿO API �πX��t�C

Java t��e

Java t��eiHMw Java {í�⌡µ⌠�Cª��ⁿ≤ i5/OS™ �t�	�⌠���C

�� Java Ω�≈� (JVM) Ω��AY�]wvT JVM �t��e	C

ziH∩��� Java t��e�w]	AτizLUCΦkⁿwΣ�e	G

v �� Java {í�AbⁿOµ (�uJava ���� (JNI)vIs API) ñsW��

v �� QIBM_JAVA_PROPERTIES_FILE u@h��⌠���AHⁿVSw��e�C�pG

ADDENVVAR ENVVAR(QIBM_JAVA_PROPERTIES_FILE)
VALUE(/qibm/userdata/java400/mySystem.properties)

v b user.home �²ñ�� SystemDefault.properties ��

v �� /qibm/userdata/java400/SystemDefault.properties ��

i5/OS � JVM ���UCu²�
AMw Java t��e�	G

1. ⁿOµ� JNI Is API

2. QIBM_JAVA_PROPERTIES_FILE ⌠���

3. user.home SystemDefault.properties ��

4. /QIBM/UserData/Java400/SystemDefault.properties

5. w]t��e	

SystemDefault.properties ��

SystemDefault.properties ��O��� Java �e�Ai��ⁿw Java ⌠��w]�eC

�≤l�²ñ� SystemDefault.properties ��Au²�
¬≤ /QIBM/UserData/Java400 �²ñ�

SystemDefault.properties ��C
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b /YourUserHome/SystemDefault.properties ��ñ]w��eA�vTUCSw� Java Ω�≈�G

v b�ⁿwúP user.home �e�ípU���� JVM

v ΣL�����ⁿw user.home = /YourUserHome/ �e���� JVM

d�GSystemDefault.properties ��

UCd�]w�� Java �eG

#Comments start with pound sign
#Use J2SDK 1.4
java.version=1.4
#This sets a special property
myown.propname=6

�÷t��e�ΩTA��\UCU�G

Java t��e

Java t��e�Mµ

Java t��e�Mµ

Java t��eiHMw Java {í�⌡µ⌠�Cª��ⁿ≤ i5/OS �t�	�⌠���C

�� Java Ω�≈� (JVM) �AY�]w� JVM Ω��t��eCp�p≤ⁿw Java t��e	��÷Ω

TA��\UCU�G

Java t��e

SystemDefault.properties ��

p� Java t��e��÷ΩTA��\ Java Secure Socket Extension (JSSE) t��eC

UϕCX Java 2 Software Development Kit (J2SDK) ���Σ���� Java t��eG

v J2SDK 1.3 �

v J2SDK 1.4 �

v J2SE 5.0 �

ϕµñCXC@��e�W�AH�i��w]	��uí�CϕµτⁿX
�t��ebúP� J2SDK ��

ñ��úP�	CYCXw]	�
µ��ⁿXúP� J2SDK ��ANϕ���Σ�� J2SDK ��
í��

�w]	C

awt.toolkit sun.awt.motif.MToolkit

u� os400.awt.native=true � java.awt.headless=true �A��]w awt.toolkit

file.encoding ISO8859_1 (w]	)

NsXr� ID ∩M��∩�� ISO ASCII CCSIDCP�N file.encoding 	

]�Nϕ ISO ASCII CCSID � Java 	C��\ file.encoding 	� iSeries

CCSIDAΣñ�ϕµNπ�iα� file.encoding 	P��± CCSID ºí�÷

YC

file.encoding.pkg sun.io

file.separator / (	u)
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java.awt.headless v J2SDK v1.3G⌡µ J2SDK v.1.3 �A��eúi�C

v J2SDK v1.4Gfalse (w]	)

v J2SE 5.0Gfalse

o��eⁿw Abstract Windowing Toolkit (AWT) API O�b��
ε�íº

UB@C w]	 false �NqOA��N os400.awt.native ]� true ���

AWT �A�α≈��	π� AWT \αC ��e]� true �AYiΣ��

�
ε AWT �íAτ��Tajε os400.awt.native ]� trueC

java.class.path . (yI) (w]	)

ⁿw� i5/OS ��MΣ�O�⌠�Cw]	����ⁿw� CLASSPATHC

java.class.version v J2SDK v1.3G47.0

v J2SDK v1.4G48.0

v J2SE 5.0G49.0

java.compiler jitc_de (w]	)

ⁿw��uY� (JIT)vs�� (jitc) �P�� JIT s��P
�Bz (jitc_de)

�s�{íXC

java.ext.dirs J2SDK v1.3G

v /QIBM/ProdData/Java400/jdk13/lib/ext:

v /QIBM/UserData/Java400/ext

J2SDK v1.4G

v /QIBM/ProdData/OS400/Java400/jdk/lib/ext:

v /QIBM/ProdData/Java400/jdk14/lib/ext:

v /QIBM/UserData/Java400/ext (w]	)

J2SE 5.0G

v /QIBM/ProdData/Java400/jdk15/lib/ext:

v /QIBM/UserData/Java400/ext

java.home J2SDK v1.3G/QIBM/Prodata/Java400/jdk13

J2SDK v1.4G/QIBM/ProdData/Java400/jdk14 (w]	)

J2SDK v1.5G/QIBM/ProdData/Java400/jdk15

p�
�Ω�A��\h½ Java Development Kit (JDK) �Σ�C

java.library.path v /QSYS.LIB/QSHELL.LIB:/QSYS.LIB/QGPL.LIB:

v /QSYS.LIB/QTEMP.LIB:/QSYS.LIB/QDEVELOP.LIB:

v /QSYS.LIB/QBLDSYS.LIB:/QSYS.LIB/QBLDSYSR.LIB

(w]	)

v i5/OS ��wMµ

IBM Developer Kit for Java 13
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java.net.preferIPv4Stack v true (w]	)

v false (�)

b�∩�≈�WA�t��ei��]w�n�qT≤w∩� (IPv4 � IPv6)A

H��n��}tC�¼ (inet4 � inet6)Cw]��n∩�O IPv6A]�b�

∩�≈�WAIPv6 Socket P IPv4 � IPv6 Γ�∩Ñ�Iúi
qCo��e

iH�≤o�]wCjava.net.preferIPv4Stack � J2SDK v1.4 �M�C

p��÷ΩTA��\ IPv6 qT≤wC

java.net.preferIPv6Addresses v true

v false (�) (w]	)

Y�@�t�W� IPv6 i�Aw]N�n IPv4 ∩M�}A�D IPv6 �

}Co��eiH
εOn�� IPv6 (true) �O IPv4 (false) �}C

java.net.preferIPv4Stack � J2SDK v1.4 �M�C

p��÷ΩTA��\ IPv6 qT≤wC

java.policy J2SDK v1.3G/QIBM/ProdData/ Java400/jdk13/lib/security/java.policy

J2SDK v1.4G/QIBM/ProdData/OS400/ Java400/jdk/lib/security/java.policy (w]

	)

J2SE v5.0G/QIBM/ProdData/ Java400/jdk15/lib/security/java.policy

java.specification.name v Java Platform API Specification (w]	)

v Java Language Specification

java.specification.vendor Sun Microsystems, Inc.

java.specification.version v J2SDK v1.3G1.3

v J2SDK v1.4G1.4 (w]	)

v J2SE v5.0G1.5

java.use.policy true

java.vendor IBM Corporation

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

java.version v 1.3.1

v 1.4.2 (w]	)

v 1.5.0

Mwzn⌡µ
���� J2SDKC

Yw�µ@ J2SDK ��A	��Y�w]	CYⁿw�w����A�o��

�TºCLkⁿw���AN�H�s� J2SDK ���w]	C

�: Yb SystemDefault.properties ��ñ±mF java.versionA²o����

uJava ���� (JNI)vAN�
ñ java.versionCp�
�ΩTA��\h½

J2SDK �Σ�C

java.vm.name Classic VM

java.vm.specification.name Java Virtual Machine Specification

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

java.vm.specification.version 1.0

java.vm.vendor IBM Corporation
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java.vm.version v J2SDK v1.3G1.3

v J2SDK v1.4G1.4 (w]	)

v J2SE v5.0G1.5

line.separator \n

os.arch PowerPC®

os.name i5/OS

os.version V5R4M0 (w]	)

qu��ú�ΩTv��{í]p�� (API) �o i5/OS ��C

os400.awt.native 
εO�Σ� Abstract Windowing Toolkit (AWT) APIC��	� true � falseC

w]	� falseAúD]w java.awt.headless=trueAotⁿ os400.awt.native �

trueC

os400.certificateContainer w∩w��� Java {í�wⁿw��eAⁿ� Java Secure Sockets Layer (SSL)

Σ���ⁿw���xs
CYⁿw os400.secureApplication t��eAh�t

��e�Q
ñC�pAbπX��t�ñΘJ

-Dos400.certificateContainer=/home/username/mykeyfile.kdb �⌠≤ΣL≈

��C

os400.certificateLabel �t��eiP os400.certificateContainer t��e@ftⁿwCo��ei

²zbⁿw�xs
�∩�z�µ Secure Sockets Layer (SSL) �����C

�pAΘJ -Dos400.certificateLabel=myCertAΣñ myCert Nϕz���

�J���AzLu�����z{í (DCM)vⁿw������W�C

os400.child.stdio.convert 
ε Java ñ stdinBstdout � stderr �Ω�α½Cb Java Ω�≈�ñA�w

]�⌡µ ASCII Ω�PuXRGi�sXQi�µ½X (EBCDIC)vΩ�ºí

�Ω�α½CY��o��e�}��÷¼o�α½Aτ�vT�{
zL

runtime.exec() Φk����⌠≤l�{
C��\w]	C

os400.class.path.security.check 20 (w]	)

��	G

v 0

Lw
��d

v 10

�ϕ≤ RUNJVA CHKPATH(*IGNORE)

v 20

�ϕ≤ RUNJVA CHKPATH(*WARN)

v 30

�ϕ≤ RUNJVA CHKPATH(*SECURE)
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os400.class.path.tools 0 (w]	)

��	G

v 0

java.class.path �eñS� Sun uπ

v 1

N J2SDK Sw�uπ�[b java.class.path �e�}Y

Y� J2SDK v1.3Atools.jar �⌠�O /QIBM/ProdData/Java400/jdk13/lib/

Y� J2SDK v1.4Atools.jar �⌠�O /QIBM/ProdData/OS400/Java400/jdk/lib/

Y� J2SE v5.0Atools.jar �⌠�O /QIBM/ProdData/Java400/jdk15/lib/

os400.create.type v interpret (w]	)

�ϕ≤ RUNJVA OPTIMIZE(*INTERPRET)BINTERPRET(*OPTIMIZE) �

INTERPRET(*YES)

v direct

�h

os400.define.class.cache.file w]	O /QIBM/ProdData/Java400/QDefineClassCache.jar

ⁿw JAR �� ZIP ��W�C��\ Java �α�q�u����O�Θ�

������OⁿJ�vC

os400.define.class.cache.hour v w]	 = 768

v �jQi�	 = 9999

ⁿwQi�	C��\ Java �α�q�u����O�Θ�������Oⁿ

J�vC

os400.define.class.cache.maxpgms v w]	 = 5000

v �jQi�	 = 40000

ⁿwQi�	C��\ Java �α�q�u����O�Θ�������Oⁿ

J�vC

os400.defineClass.optLevel 0

os400.display.properties Y�	]� ’true’Ah��uJava Ω�≈�v�e�CL���ΘXCS�ΣL

iδ��	C

os400.enbpfrcol v 0 (w]	)

�ϕ≤ CRTJVAPGM ENBPFRCOL(*NONE)

v 1

�ϕ≤ CRTJVAPGM ENBPFRCOL(*ENTRYEXIT)

v 7

�ϕ≤ CRTJVAPGM ENBPFRCOL(*FULL)

Yú�s	AJIT Nú� *JVAENTRYB*JVAEXITB*JVAPRECALL �

*JVAPOSTCALL �≤C
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os400.exception.trace ��e�≤ú�CYⁿwo��eAϕ JVM �⌠�AN�N�±o��º��

e���ΘXC

os400.file.create.authBos400.dir.create.auth o��eiⁿwnⁿú�����²�v¡CYⁿw��ú��e	A�ⁿw

úⁿΣ��	AN�P	�v¡�¿ *NONEC

ziHⁿw os400.file.create.auth=RWX � os400.dir.create.auth=RWXA Σñ

R=read (¬�)BW=write (gJ)BX=execute (⌡µ)Co�v¡����X��

�C

os400.file.io.mode ϕzⁿw TEXT �Dw]� BINARY �AY��� CCSID úO file.encoding

	Ah��Hα½C

os400.gc.heap.size.init -Xms (]wl GC jp) ��N�kCjP��z�≥�� -XmsAúD�

≤��e� i5 /OS M��LΣL∩�C��e�Dn��AO²zb

SystemDefault.properties ��ñⁿwl GC jpC

�: �V���eA]�@�ⁿwßAªN�m½ -XmsCΣ	��útrI

�π� (H KB �µ�)C

os400.gc.heap.size.max -Xmx (]w GC jpW¡) ��N�kCjP��z�≥�� -XmxAúD�

≤��e� i5/OS M��LΣL∩�C��ei²zb SystemDefault.properties

��ñⁿw GC jpW¡C

�: �V���eA]�@�ⁿwßAªN�m½ -XmxCΣ	��útrI

�π� (H KB �µ�)C

os400.interpret v 0 (w]	)

�ϕ≤ CRTJVAPGM INTERPRET(*NO)

v 1

�ϕ≤ CRTJVAPGM INTERPRET(*YES)

os400.jit.mmi.threshold b i5/OS �� JIT s��NY�Φks�¿���≈�ⁿOºeA��uVX

�í
�� (MMI)v]w�Φk�⌡µ��Cq�Azú��≤w]	 2000C

v s	��� MMIAΦkNb�@�Is��iµs�C

v 	YC≤w]	Ahú²e÷�°���íA]�y¿���αh�C

v 	Y¬≤w]	Ah	�α�h�A
�ΦF{�	ºßA�}lú��

�⌡µ�í�αC

os400.job.file.encoding ��e��≤ΘXCªCX JVM �bº i5/OS u@���sXΦíC

os400.optimization v 0 (w]	)

�ϕ≤ CRTJVAPGM OPTIMIZE(*INTERPRET)

v 10

�ϕ≤ CRTJVAPGM OPTIMIZE(10)

v 20

�ϕ≤ CRTJVAPGM OPTIMIZE(20)

v 30

�ϕ≤ CRTJVAPGM OPTIMIZE(30)

v 40

�ϕ≤ CRTJVAPGM OPTIMIZE(40)

os400.pool.size wqⁿ��Ω�∩��C@�Ω�∩xs
�h��íi� (H KB �µ�)C
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os400.run.mode v interpret

�ϕ≤ RUNJVA OPTIMIZE(*INTERPRET)BINTERPRET(*OPTIMIZE) �

INTERPRET(*YES)

v program_create_type

v jitc_de (w]	)

�h

os400.run.verbose Y�	]� trueAh
���OⁿJí��CL���ΘXCS�ΣLiδ��

	Cb Q S H E L L ñⁿw - v e r b o s eA�b C L ⁿOWⁿw

OPTION(*VERBOSE)AiHF¿�P��GAúPºBb≤o��e�b

SystemDefault.properties ��ñ��C

os400.runtime.exec v EXEC (w]	)

�� EXEC ��AzL runtime.exec() �Isτ�C

v QSHELL

�� Qshell 
��AzL runtime.exec() �Isτ�C

p�
�ΩTA��\�� java.lang.Runtime.exec()

os400.secureApplication N���t��e (os400.secureApplication) ����� Java {íAPwnO

�w
��{íW��÷pCiH��u�����z{í (DCM)v��°w

nO�w
��{íW�C

os400.security.properties iH	

εz��
� java.security ��Cⁿwo��e�AJ2SDK Nú�

��⌠≤ΣL� java.security ��A]A J2SDK Sw� java.security w]	C

os400.stderr e\N stderr ∩M���� SocketC��\w]	C

os400.stdin e\N stdin ∩M���� SocketC��\w]	C

os400.stdin.allowed 1 (w]	)

ⁿwO (1) � (0) e\ stdinCYIs{í�b⌡µσ�u@Ahú�	e\

stdinC

os400.stdio.convert iH
ε Java ñ stdinBstdout � stderr �Ω�α½C�w]AJava Ω�≈�

�b ASCII Ω�P EBCDIC ºíα½Ω�CziH����e�}��÷¼

o�α½A²�vT{µ Java {íC��\w]	C

os400.stdout e\N stdout ∩M���� SocketC��\w]	C

os400.xrun.option �t��ei²zⁿwY��e��� Qshell -Xrun ∩�C ªi��ⁿwb

JVM ���í⌡µY�Nz{íC

os400.verify.checks.disable 65535 (w]	)

�t��e	O@�rΩANϕ@�h��	��MC÷≤o�	�MµA�

�\ os400.verify.checks.disable �	C

os400.vm.inputargs ��e��≤ΘXCª�π� JVM HΘJ�í�¼���C��e∩ú�

JVM ���ⁿw��e���C

path.separator : (��)

sun.boot.class.path CXw]���OⁿJ����
í��C���≤�	C

user.dir �� getcwd API ��o{µu@�²C
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user.home �� Get API (getpwnam) ���lu@�²C ziHb user.home ⌠�ñ

[J S y s t e m D e f a u l t . p r o p e r t i e s ��A��m½

/QIBM/UserData/Java400/SystemDefault.properties ñ�w]�eCziH�q

iSeries °A��ⁿw�v�w]�e	�XC

user.language Java Ω�≈�����t��e�¬�u@ LANGID 	AA�	�	ΣX�

∩��yÑC

user.name Java Ω�≈�����t��eAqu�H�pΓw (TCB)v� Security 
q

(Security.UserName) ñ��������]w�W�C

user.region Java Ω�≈�����t��e�¬�u@ CNTRYID 	AA�	�	Mw�

��
�C

user.timezone Universa l Time Coordina te (UTC) (w]	 ) Java Ω�≈��zL

QlgRetrieveLocalInformation APIA���t��e��o�
W�CJVM �²

MΣt� QLOCALE ½≤CYΣú�AJVM �d\ QTIMZON t�	C Y

o{ QTIMZON t�	]tLkδ�� QTIMZON ½≤AJVM N�N

user.timezone w]� UTCC

p��÷ΩTA��\ WebSphere SoftwareuΩTñ�vñ�Σ� Development

Kit for Java � user.timezone �e	C

os400.stdio.convert � os400.child.stdio.convert t��e��:

Uϕπ� os400.stdio.convert � os400.child.stdio.convert t��e�t�	C

� í�

N (w]	) ¬g�íú⌡µ stdio α½C

Y ¬g�íA�� stdio ú�α½¿ file.encoding 	A�q

file.encoding α½¿u@ CCSIDC

1 � s t d i n Ω�b¬��íqu@ C C S I D α½¿

file.encodingC

2 � stdout Ω�bgJ�íq file.encoding α½¿u@

CCSIDC

3 stdin � stdout α½ú⌡µC

4 � stderr Ω�bgJ�íq file.encoding α½¿u@

CCSIDC

5 stdin � stderr α½ú⌡µC

6 stdout � stderr α½ú⌡µC

7 ⌡µ�� stdio α½C

os400.stdinBos400.stdout � os400.stderr t��e�:

Uϕπ� os400.stdinBos400.stdout � os400.stderr t��e�t�	C

� d�W� í� d�

File SomeFileName SomeFileName �{µ�²��∩⌠

���∩⌠�C

file:/QIBM/UserData/

Java400/Output.file

Port HostName ≡�} port:myhost:2000

Port TCPAddress ≡�} port:1.1.11.111:2000
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os400.verify.checks.disable t��e��: os400.verify.checks.disable t��e	O@�rΩANϕUCM

µñ@�h��	��MG

� í�

1 ñL���O�s��dG τYA∩≤q����t�ⁿJ

��OAz�µ Java(TM) Ω�≈�b private P protected �

µ�MΦkWAα≈ñLs��dCY��{í]t�í�

OABo��O��ΣtA�O� private P protected Φk

�µ�Ah�eo���{í�AñLs��dNA�oº

@�C

2 ¡�ⁿJ�í�ñ NoClassDefFoundErrorG τYAb�

¼jεα¼�µ��Φks�Φ�Az�µ Java Ω�≈�


ñ¡�τ��d��o�� NoClassDefFoundErrorC

4 e\ñL LocalVariableTable �dGτYAY�O�

LocalVariableTable ño���A �N LocalVariableTable °

�úsbA²�O�≥B@UhC�hA

LocaleVariableTable ñ�����P ClassFormatErrorC

7 ⌡µ�í���	C

�	i�Qi�BQ�i��Ki�µí�ϕ�Cp≤s�	�Q
ñC�pAYn∩�Mµñ�eΓ�	A

���� iSeries ⁿOykG

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

Ω��

ziH����Ω�� Java {íAw∩Swa
��q Java {íCQ��
ByÑ⌠��r�sXAiTO

Java {íα≈�M�T��íBa
�yÑC

p�
�ΩTA��\G

�� A�p≤b°A�Wtm�
A²�½�
� Java {íα≈���T��íC

Java yÑ⌠� Q� Java yÑ⌠�MµA�TO Java {íα≈Σ�Y�az
��yÑBσ�Ω��

Swr�C

r	sX A� Java {íp≤α½úPµí�Ω�A²z���{íα≈�e���\h�Ω�r��Ω

TC

d� \¬o�d�AH≤Uz���
ByÑ⌠��r�sX���Ω�� Java {íC

�÷Ω���ΩTA��\G

v i5/OS 
y�

v Sun Microsystems, Inc. �Ω��

��tm

Y�
�vTz� Java {íAh�b°A�Wtm�
A² Java {í���T��íC

�F�TP����íAJava Ω�≈� (JVM) nDz�]w QUTCOFFSET i5/OS t�	A�b{µ��

��u@� LOCALE �����ñ]wϕΘ�íΩTG

v JVM �±� QUTCOFFSET 	Pt�����íA�HP��T�u@����í (UTC)v
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v JVM �zL Java t��e user.timezoneAN�T����í��t�C

�: t�@�]w QUTCOFFSET � LOCALE �ΦkO�� QTIMZON t�	CJVM �²MΣt�

QLOCALE ½≤CYΣú�AJVM ���d\ QTIMZON t�	CY QTIMZON t�	]tLkδ�

� QTIMZON ½≤AJVM N�N user.timezone w]� UTCC

QUTCOFFSET � user.timezone

QUTCOFFSET i5/OS t�	Nϕzt�W�u@����í (UTC) �tvCQUTCOFFSET iⁿw UTC (�

uµL�v���ív) P�et��í��tCQUTCOFFSET �w]	� 0 (+00:00)C

QUTCOFFSET 	i² JVM P��T����í	C�pAYnⁿwⁿΩñí���í (CST)AQUTCOFFSET

	� -6:00CYnⁿwⁿΩñíLO�í (CDT)AQUTCOFFSET �	� -5:00C

user.timezone Java t��eH UTC �í�w]	CúDⁿwúP�	A�h JVM @	H UTC �í��e

��íC

p� QUTCOFFSET � Java t��e��÷ΩTA��\UCDDG

i5/OS t�	GQUTCOFFSET

Java t��e

LOCALE

���]w�� LOCALE ��iHⁿw LANG ⌠������ *LOCALE ½≤C��N *LOCALE ½≤

P Java yÑ⌠��VcC

�Ta]wyÑ⌠�ΩTAi² JVM N user.timezone �e]��T��
CziH]w user.timezone �e

Hm½ *LOCALE ½≤�ú��w]	C

p���yÑ⌠��]w Java t��e��÷ΩTA��\UCU�G

yÑ⌠�

Java t��e

LC_TOD ��iwqyÑ⌠��Θ����íWh��
ΩTC

�: Yn��Θ����íAz�N QUTCOFFSET t�	��t�π�TC

UCd�Nπ�AYn� Java tm�T��
Az�byÑ⌠�½≤ñ]A
� LC_TOD ��ΩTG

LC_TOD

% TZDIFF is number of minutes difference from UTC (or GMT)
tzdiff 360
% Timezone name (this is the value that you would have
% passed to the JVM as the user.timezone property.)
tname "<C><S><T>"
% Remember to adjust the value of QUTCOFFSET when using
% daylight savings time (DST)
% Name used for DST.
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.
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dstend 10,-1,1,7200
% shift in seconds
dstshift 3600

END LC_TOD

LC_TOD ���yÑ⌠�]t tname µ�AΣ]w	�P≤z�
�]w	C÷≤����
rΩA��\

java.util.TimeZone �O� Javadoc ��ΩTC�÷p≤��yÑ⌠��ΩTA��\UCU�G

��yÑ⌠�

TimeZone Javadoc ��ΩT

Java r	sX

Java {íiα½úPµí�Ω�A²z���{íα≈�e���\h�Ω�r��ΩTC

Java Ω�≈� (JVM) ��í@	H Unicode BzΩ�CM�AiX JVM ���Ω�A�H�X file.encoding

�e�µí��eC¬J JVM �Ω��q file.encoding α½¿ UnicodeA� JVM eX�Ω�hq Unicode

α½¿ file.encodingC

Java {í�Ω��xs≤πX��t�ñCπX��t�ñ���ú���sXr� ID (CCSID)A�H�O

���tΩ��r�sXCp� iSeries °A�W file.encoding P CCSID �¼÷Y�í�A��\ File.encoding

	� iSeries CCSID ϕµC

ϕ Java {í¬�Ω��AΩ��r�sX�	�X file.encodingCϕ Java {íNΩ�gJ���Ah�H�

X file.encoding �r�sX�gJΩ�C�WhτA�≤ javac ⁿO�Bz� Java �l{íX�� (.java �)A

H�Q� .net M≤�zLu�Θ
εqT≤w/⌠�⌠⌠qT≤w (TCP/IP)vSocket �¼e�Ω�C

∩ System.inBSystem.out � System.err �¬��gJ�Ω�AH�∩wⁿw� stdinBstdout � stderr �ΣL

���¬��gJ�Ω�AΓ��BzΦíúPCstdinBstdout � stderr q�s�� iSeries °A�� EBCDIC

�mA]� JVM �α½Ω�AN��� file.encoding r�sXα½¿�X iSeries u@ CCSID � CCSIDC

ϕ System.inBSystem.out � System.err ½s�V���� SocketA�D�V stdinBstdout � stderr �AN

ú�t�⌡µo�Ω�α½AΩ�M	��X file.encoding �r�sXC

ϕ Java {í�H file.encoding H��r�sX�¬J�gXΩ��A�{íiH�� Java IO �O

java.io.InputStreamReaderBjava.io.FileReaderBjava.io.OutputStreamReader � java.io.FileWriterCziHbo� Java

�Oñⁿwu²�
u≤ JVM �e���w] file.encoding �eº file.encoding 	C

zL JDBC API �≡ DB2/400 Ω�w�Ω�ANα½¿ iSeries Ω�w� CCSIDA�qo� CCSID iµα

½C

zLuJava ����v�≡ΣL{í�Ω�Ahú�gLα½C

p�Ω����÷ΩTA��\ i5/OS 
y�C

p�
�ΩTAτ��\ Sun Microsystems, Inc. �Ω��C

File.encoding �� iSeries CCSID:

�ϕµπ� file.encoding iα	P��� iSeries sXr� ID (CCSID) ºí�÷YC

p� file.encoding Σ���÷ΩTA��\ Sun Microsystems 	qΣ��sX
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file.encoding CCSID í�

ASCII 367 ⁿΩΩa��µ½X

Big5 950 8 �� ASCII cΘñσ BIG-5

Big5_HKSCS 950 Big5_HKSCS

Big5_Solaris 950 Big5A�[ Solaris zh_TW.BIG5 yÑ⌠�� 7 ��rϕNr�∩M

CNS11643 964 cΘñσ�ñσΩar�

Cp037 037 IBM EBCDIC ⁿΩB[	jBⁿ⌡

Cp273 273 IBM EBCDIC wΩB°aQ

Cp277 277 IBM EBCDIC ª�B
�

Cp278 278 IBM EBCDIC Γ⌡Bτσ

Cp280 280 IBM EBCDIC qjQ

Cp284 284 IBM EBCDIC ΦZ�σBBⁿw

Cp285 285 IBM EBCDIC �Ω

Cp297 297 IBM EBCDIC kΩ

Cp420 420 IBM EBCDIC ⁿBσ

Cp424 424 IBM EBCDIC �B�σ

Cp437 437 8 �� ASCII ⁿΩ PC

Cp500 500 IBM EBCDIC Ω�

Cp737 737 8 �� ASCII ��σ MS-DOS

Cp775 775 8 �� ASCII i��ⁿσ MS-DOS

Cp838 838 IBM EBCDIC ⌡Ω

Cp850 850 8 �� ASCII Latin-1 �Ω

Cp852 852 8 �� ASCII Latin-2

Cp855 855 8 �� ASCII ��σ

Cp856 0 8 �� ASCII �B�σ

Cp857 857 8 �� ASCII Latin-5

Cp860 860 8 �� ASCII σ�

Cp861 861 8 �� ASCII Bq

Cp862 862 8 �� ASCII �B�σ

Cp863 863 8 �� ASCII [	j

Cp864 864 8 �� ASCII ⁿBσ

Cp865 865 8 �� ASCII ª�B
�

Cp866 866 8 �� ASCII ��σ

Cp868 868 8 �� ASCII Qúσ

Cp869 869 8 �� ASCII ��σ

Cp870 870 IBM EBCDIC Latin-2

Cp871 871 IBM EBCDIC Bq

Cp874 874 8 �� ASCII ⌡Ω

Cp875 875 IBM EBCDIC ��σ

Cp918 918 IBM EBCDIC Qúσ

Cp921 921 8 �� ASCII i��ⁿσ

Cp922 922 8 �� ASCII RFº�

IBM Developer Kit for Java 23



file.encoding CCSID í�

Cp930 930 IBM EBCDIC Θσ�
��W

Cp933 933 IBM EBCDIC �σ

Cp935 935 IBM EBCDIC �Θñσ

Cp937 937 IBM EBCDIC cΘñσ

Cp939 939 IBM EBCDIC Θσ�
Bσ

Cp942 942 8 �� ASCII Θσ

Cp942C 942 Cp942 �Θ

Cp943 943 �≤}±⌠��VXΘσ PC Ω�

Cp943C 943 �≤}±⌠��VXΘσ PC Ω�

Cp948 948 8 �� ASCII IBM cΘñσ

Cp949 944 8 �� ASCII �σ KSC5601

Cp949C 949 Cp949 �Θ

Cp950 950 8 �� ASCII cΘñσ BIG-5

Cp964 964 EUC cΘñσ

Cp970 970 EUC �σ

Cp1006 1006 ISO 8 ��Qúσ

Cp1025 1025 IBM EBCDIC ��y

Cp1026 1026 IBM EBCDIC g�Σ

Cp1046 1046 8 �� ASCII ⁿBσ

Cp1097 1097 IBM EBCDIC i�σ

Cp1098 1098 8 �� ASCII i�σ

Cp1112 1112 IBM EBCDIC i��ⁿσ

Cp1122 1122 IBM EBCDIC RFº�

Cp1123 1123 IBM EBCDIC QJ⌡

Cp1124 0 ISO 8 ��QJ⌡

Cp1140 1140 Cp037 �ΘAt��r�

Cp1141 1141 Cp273 �ΘAt��r�

Cp1142 1142 Cp277 �ΘAt��r�

Cp1143 1143 Cp278 �ΘAt��r�

Cp1144 1144 Cp280 �ΘAt��r�

Cp1145 1145 Cp284 �ΘAt��r�

Cp1146 1146 Cp285 �ΘAt��r�

Cp1147 1147 Cp297 �ΘAt��r�

Cp1148 1148 Cp500 �ΘAt��r�

Cp1149 1149 Cp871 �ΘAt��r�

Cp1250 1250 MS-Win Latin-2

Cp1251 1251 MS-Win ��σ

Cp1252 1252 MS-Win Latin-1

Cp1253 1253 MS-Win ��σ

Cp1254 1254 MS-Win g�Σσ

Cp1255 1255 MS-Win �B�σ
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file.encoding CCSID í�

Cp1256 1256 MS-Win ⁿBσ

Cp1257 1257 MS-Win i��ⁿσ

Cp1258 1251 MS-Win Xσ

Cp1381 1381 8 �� ASCII �Θñσ GB

Cp1383 1383 EUC �Θñσ

Cp33722 33722 EUC Θσ

EUC_CN 1383 �Θñσ EUC

EUC_JP 5050 Θσ EUC

EUC_JP_LINUX 0 JISX 0201B0208BEUC sXΘσ

EUC_KR 970 �σ EUC

EUC_TW 964 cΘñσ EUC

GB2312 1381 8 �� ASCII �Θñσ GB

GB18030 1392 �ΘñσBPRC ��

GBK 1386 s�Θñσ 8 �� ASCII 9

ISCII91 806 L
yt Script � ISCII91 sX

ISO2022CN 965 ISO 2022 CNBñσ (�¡α½� Unicode)

ISO2022_CN_CNS 965 ISO 2022 CN �í� CNS11643BcΘñσ (�¡q Unicode α½)

ISO2022_CN_GB 1383 ISO 2022 CN �í� GB2312B�Θñσ (�¡q Unicode α½)

ISO2022CN_CNS 965 cΘñσ� 7 �� ASCII

ISO2022CN_GB 1383 �Θñσ� 7 �� ASCII

ISO2022JP 5054 Θσ� 7 �� ASCII

ISO2022KR 25546 �σ� 7 �� ASCII

ISO8859_1 819 ISO 8859-1 Br�s� 1

ISO8859_2 912 ISO 8859-2 ISO Latin-2

ISO8859_3 0 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 (ⁿBσ)

ISO8859_7 813 ISO 8859-7 ISO Latin-7 (��σ/Bσ)

ISO8859_8 916 ISO 8859-8 ISO Latin-8 (�B�σ)

ISO8859_9 920 ISO 8859-9 ISO Latin-9 (ECMA-128Bg�Σ)

ISO8859_13 0 Br�s� 7

ISO8859_15 923 ISO8859_15

ISO8859_15_FDIS 923 ISO 8859-15BBr�s� 9

ISO-8859-15 923 ISO 8859-15BBr�s� 9

JIS0201 897 Θσu��� X0201

JIS0208 5052 Θσu��� X0208

JIS0212 0 Θσu��� X0212

JISAutoDetect 0 q Shift-JISBEUC-JPBISO 2022 JP �	�α½ (�¡α½� Unicode)

Johab 0 �σ�X�σsX (	π)

K018_R 878 ��σ
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file.encoding CCSID í�

KSC5601 949 8 �� ASCII �σ

MacArabic 1256 Macintosh ⁿBσ

MacCentralEurope 1282 Macintosh Latin-2

MacCroatian 1284 Macintosh J�JΦ�σ

MacCyrillic 1283 Macintosh ��y

MacDingbat 0 Macintosh ����

MacGreek 1280 Macintosh ��σ

MacHebrew 1255 Macintosh �B�σ

MacIceland 1286 Macintosh Bq

MacRoman 0 Macintosh �¿σ

MacRomania 1285 Macintosh �¿º�

MacSymbol 0 Macintosh ��

MacThai 0 Macintosh ⌡σ

MacTurkish 1281 Macintosh g�Σσ

MacUkraine 1283 Macintosh QJ⌡

MS874 874 MS-Win ⌡Ω

MS932 943 Windows Θσ

MS936 936 Windows �Θñσ

MS949 949 Windows �σ

MS950 950 Windows cΘñσ

MS950_HKSCS NA Windows cΘñσAtñΩ�ΣSOµF
�
r�

SJIS 932 8 �� ASCII Θσ

TIS620 874 ⌡σu��� 620

US-ASCII 367 ⁿΩΩa��µ½X

UTF8 1208 UTF-8 (IBM CCSID 1208AiSeries °A��úΣ�)

UTF-16 1200 16 �� UCS α½µíA�∩������
�O��O����


UTF-16BE 1200 16 �� Unicode α½µíAj����
k

UTF-16LE 1200 16 �� Unicode α½µíAp����
k

UTF-8 1208 8 �� UCS α½µí

Unicode 13488 UNICODEBUCS-2

UnicodeBig 13488 P≤ Unicode

UnicodeBigUnmarked L����
�O� Unicode

UnicodeLittle p����
k� Unicode

UnicodeLittleUnmarked L����
�O� UnicodeLittle

÷≤w]	A��\w] file.encoding 	C

w] file.encoding �:

�ϕµπ�ϕ Java Ω�≈����Ap≤�	 iSeries sXr� ID (CCSID) �]w file.encoding 	C
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iSeries CCSID w] file.encoding � í�

37 ISO8859_1 ⁿΩB[	jB�Φ⌡�DwA��

σFσ���ΦA�σ�σFⁿ⌡

A�ⁿ⌡σ

256 ISO8859_1 Ω� #1

273 ISO8859_1 wσ/wΩBwσ/Dw

277 ISO8859_1 ª�σ/ª�B
�σ/
�B
�σ/


�ANY

278 ISO8859_1 Γ⌡σ/Γ⌡

280 ISO8859_1 qjQσ/qjQ

284 ISO8859_1 dF�º�σ/ΦZ�BΦZ�σ/ΦZ

�

285 ISO8859_1 �σ/júCqB�σ/R�⌡

290 Cp943C Θσ EBCDIC VX (CCSID 5026) �

SBCS í≈

297 ISO8859_1 kσ/kΩ

420 Cp1046 ⁿBσ/J�

423 ISO8859_7 ��

424 ISO8859_8 �B�σ/HΓC

500 ISO8859_1 wσ/τhBkσ/±Q�Bkσ/[	

jBkσ/τh

833 Cp970 �σ EBCDIC VX (CCSID 933) �

SBCS í≈

836 Cp1383 �Θñσ EBCDIC VX (CCSID 935)

� SBCS í≈

838 TIS620 ⌡σ

870 ISO8859_2 �Jσ/�J@MΩBJ�JΦ�σ/J

�JΦ�BI�Qσ/I�QBi⌡σ/

i⌡

871 ISO8859_1 Bqσ/Bq

875 ISO8859_7 ��σ/��

880 ISO8859_5 O[Q� (ISO 8859_5)

905 ISO8859_9 g�Σ�
r�

918 Cp868 Qúσ

930 Cp943C Θσ EBCDIC VX (�ⁿ CCSID 5026)

933 Cp970 �σ/�Ω

935 Cp1383 �Θñσ

937 Cp950 cΘñσ

939 Cp943C Θσ EBCDIC VX (�ⁿ CCSID 5035)

1025 ISO8859_5 �X��σ/�X��BO[Q�σ/O

[Q�B¿Σyσ/¿ΣyBXσ/X�

�

1026 ISO8859_9 g�Σσ/g�Σ
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iSeries CCSID w] file.encoding � í�

1027 Cp943C Θσ EBCDIC VX (CCSID 5035) �

SBCS í≈

1097 Cp1098 i�σ

1112 Cp921 ��{σ/��{Bµ	�σ/µ	

�Bi��ⁿσ

1388 GBK �Θñσ EBCDIC VX (t GBK)

5026 Cp943C Θσ EBCDIC VX CCSID (�
��

W)

5035 Cp943C Θσ EBCDIC VX CCSID (�
B

σ)

8612 Cp1046 ⁿBσ (�≥�H�) (� ASCII 420

� 8859_6)

9030 Cp874 ⌡σ (Dqú�
 SBCS)

13124 GBK �Θñσ EBCDIC VX (t GBK) �

SBCS í≈

28709 Cp948 cΘñσ EBCDIC VX (CCSID 937)

� SBCS í≈

d�G��Ω�� Java {í

p��q Java {íHú��Swa
��A�Q� Java yÑ⌠����Ω�� Java {íC

Java yÑ⌠�C

��Ω�� Java {íA����@�G

1. j≈PyÑ⌠��÷�{íX�Ω�C�pA{íñ�rΩBΘ���rC

2. �� Locale �O�]w��oyÑ⌠�C

3. YúQ��w]�yÑ⌠�Ah�µí�Θ�M�r�ⁿwyÑ⌠�C

4. ��Ω�nΘ�AtdBzrΩ�ΣLPyÑ⌠��÷�Ω�C

��°UCd�AΣñ�Φki≤Uz	¿��Ω�� Java {í���@�G

v d�G�� java.util.DateFormat �O�iµΘ��Ω��

v d�G�� java.util.NumberFormat �O�iµ�re{Φí�Ω��

v d�G�� java.util.ResourceBundle �O�iµyÑ⌠�S�Ω��Ω��

�÷Ω���ΩTA��\G

v i5/OS 
y�

v Sun Microsystems, Inc. �Ω��

���e�

Java �O��unú�� Sun w�≤�w�≤Σ��\αAYVW�e (JDK 1.1.x -> 1.2.x -> 1.3.x -> 1.4.x

-> 1.5.x)C

p���íi����÷ΩTA��\ The Source for Java Technology java.sun.comC
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���� Java {í (CRTJVAPGM) ⁿO��
� iSeries °A�W� Java {í�A��uJava {í

(JVAPGM)v�[��O��CV4R4 w�≤o� JVAPGM ��í�cC oϕ� V4R4 He��� JVAPGMA

Lkb V4R4 �≤¬��W��C�HP�²�P��
�Ñ��½� JVAPGMA�²t�����

JVAPGMC M�A��Γ�⌡µ CRTJVAPGMA�ΣO∩≤ JAR � ZIP �Co�iHF¿�	ⁿ��
�

�ú��p�{íC

�F≥o�
�Ñ� 40 ��j�αA��bC@� i5/OS ��� JDK ���≤�Aú⌡µ CRTJVAPGMC

�Σϕ CRTJVAPGM �� JDKVER ≈α�A≤�	o��A]�iHN Sun JDK �ΦkCJ JVAPGM º

�Cob�αΦ��ϕ{D�⌠VCM�AYß≥ JDK ��X{���y¿o�µ�{íXó�A{íΩ�⌡

µ�iα�CA�úp���C��
�Ñ�CoO]��⌡µSϕíp�{íXA�α��B@C

p��α�
�ΩTA��\ Java Runtime �αC

Ω�ws�P IBM Developer Kit for Java
IBM Developer Kit for Java ú�T�Φí² Java {ís�Ω�w��C

v JDBC X�{íí� IBM Developer Kit for Java JDBC X�{íp≤² Java {ís�Ω�w��C

v SQLJ Σ�í� IBM Developer Kit for Java p≤²z�� Java ��{íñ�t� SQL »zíC

v Java SQL �íí�p≤�� Java xs{
� Java ���wq�τ��s� Java {íC

�� IBM Developer Kit for Java JDBC X�{í�s� iSeries Ω�w

IBM Developer Kit for Java JDBC X�{í (τ��u���vX�{í) izL{í]pΦk�s� iSeries

Ω�w��CB� Java Database Connectivity (JDBC) APIAH Java yÑsg���{íizL�t�u�c

�d�yÑ (SQL)v�s� JDBC Ω�w\αB⌡µ SQL »zíB���GAH�N�≤e�Ω�wCb�

�íºΦ⌠�ñAτiQ� JDBC API Ph½Ω���iµ¼�C

JDBC API ��	�uSQL99 ⁿOyÑ�� (CLI)vO ODBC �≥ªCJDBC ú��M��µ�ΦkAiH

N Java {í]pyÑ∩M� SQL ���wq�ΓHWµ�º�C

Yn�� JDBC X�{íA��\G

JDBC J� ziHϕ�ⁿ��
�sg JDBC {íAA≤ iSeries °A�W⌡µC

su ��{í@�iH�h�suCziH�� Connection ½≤ANϕb JDBC ñ∩≤Y�Ω���

�suC�zL Connection ½≤A�α�� Statement ½≤AHK∩Ω�wBz SQL »zíC

JVM �e su�eLk]w�� JDBC X�{í���@�]w	Cb⌡µ��� JDBC X�{í�

JVM ñA�]wo�]w	C

DatabaseMetaData ��{í°A��uπ�Q� DatabaseMetaData ��AMwp≤P�w�Ω���

¼�C��{íτiα�� DatabaseMetaData Φk��oSwΩ�����÷ΩTC

º� Java yÑ��º��ú�{í���BzαOCº�NO{í⌡µ�ñ���ⁿOy{��≤C

º� º�NOu@��Φµ�Cº�iú�Ω�πX�B�T���yNAH�b�µs�Ω���@P

�C���X JDBC ���X�{íú�Σ�º�C

»zí�¼ Statement ���Σ PreparedStatement P CallableStatement l�OAi��BzVΩ�wú

X� SQL ⁿOCSQL »zí��P ResultSet ½≤ú�C
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ResultSet ResultSet ��is�⌡µd��ú���GCResultSet �Ω�i°�@�ϕµA�t@w�

µ���C�C�w]AϕµCO÷�
���Cb@CñAi�⌠≤�
�s�
µ	C

JDBC ½≤xs�@� JDBC ñ�\h½≤���N��¬A�p ConnectionBStatement � ResultSet

½≤A²iQ� JDBC ½≤xs
@���πú¬�αCQ�½≤xs
@�ANi½	��o�½≤A

úC��n�N½s��@�C

σ�≤s σ�≤sΣ�i²Ω�w�\h≤sAb���{íPΩ�wºí°�µ@º���	Cϕ�

@�	¿\h≤s�Aσ�≤si�π∩��αC

iÑΩ��¼ b iSeries Ω�wñA�@�s�Ω��¼A�� SQL3 Ω��¼CSQL3 Ω��¼ú�

Ñj�u�C�AX��xs
C� Java ½≤Bui�
�OyÑ (XML)vσ≤AH�hCΘΩ�A�

pq�Bú���B�u���qv�qÑCSQL3 Ω��¼]AG

v Sϕ�¼

v j¼½≤A�puGi�j¼½≤vBur�j¼½≤v�u����r�j¼½≤v

v Datalink

RowSet RowSet Wµ�]pPΣíOΩ��Ω@ΦíAΣΩ≤�±@��
[cCRowset ��wq@�

��\αA�� Rowset úα≈��C

��íº� Java Transaction API (JTA) Σ��°�º�CτΣ�Nº�P Connection ½≤�≈CJTA

P JDBC ¼�X@ANº�P Connection ½≤�≈ßAYi²µ@suP�Bzh�º�C��aAª

]i²z��h�su�Bzµ@º�C

�αnZ ziHQ�o��αnZ² JDBC ��{í≥o�¬�αC

p� JDBC ��÷ΩTA��\ Sun Microsystems 	q� JDBC σ≤C

p� iSeries �� JDBC X�{í��÷ΩTA��\ iSeries native JDBC Driver FAQSC

JDBC J�

Developer Kit for Java H�� Java Database Connectivity (JDBC) X�{í�� Developer Kit for Java JDBC

X�{íC�X�{íτq��u��� JDBC X�{ívC

Yn∩���X�D� JDBC X�{íA��{UC��G

v 
�bΩ�w�b�°A�W⌡µ�{íA�	����� JDBC X�{íAH≥��j�αCΣñ]Aj

í�� Servlet � JavaServer Pages (JSP) �MΦ�AH�sg�b iSeries °A���⌡µ���{íC

v �s��� iSeries °A��{íA�	�� IBM Toolbox for Java JDBC X�{íCIBM Toolbox for

Java JDBC X�{íO JDBC ��
Ω@ΦíA� IBM Toolbox for Java 
�ú�C�≤O Pure JavaA

�ß�O�]w IBM Toolbox for Java JDBC X�{í�ú½nA²°A��n�\�]wC

v b iSeries °A�W⌡µB�ns���D iSeries Ω�w�{íA�	����� JDBC X�{íA�B

]wns��	��°A��u��í÷pΩ�w[c™ (DRDA®)vsuC

Yn}l�� JDBCA��\G

JDBC X�{í��¼ �DDwq JDBC X�{í��¼CΣñwqX�{í�¼ANΩ�ws��N

�H��C

≥�nD �DDⁿXs�UC���≥�nDG

v �� JDBC

30 IBM t� - iSeries: {í]p IBM Developer Kit for Java

http://www.java.sun.com/products/jdbc
http://www-1.ibm.com/servers/enable/site/java/jdbc/jdbcfaq.html


v JDBC 2.0 ∩�M≤

v Java Transaction API (JTA)

JDBC ⁿ��� ��Q��� JDBC X�{ísg JDBC {í�≤ iSeries °A�W⌡µ�@�½n

BC

JDBC X�{í��¼:

�DDwq Java Database Connectivity (JDBC) X�{í�¼CΣñ��X�{í�¼ANΩ�ws��N�

H��CJDBC X�{ít�N��o��¼�í�ú��B@ΦíCY� JDBC X�{í�¼±ΣL�¼≤

AX≤Y���{íC

�¼ 1

u�¼ 1vX�{í�≤u⌠�vX�{íCª���t@��NPΩ�wiµqTA�pu}±íΩ�ws

u\α (ODBC)vCnBb≤\hu÷píΩ�w�zt� (RDBMS)v¡xúwg� ODBC X�{íCiq

JDBC X�{ízLuJava ���� (JNI)v�Is ODBC τ�C

²�nw��tm⌠�X�{íAJDBC �α��u�¼ 1vX�{íC∩�íB@���{í�ÑAoO@

��Y½��ICApplet ñLk��u�¼ 1vX�{íA]� Applet LkⁿJ���{íXC

�¼ 2

u�¼ 2vX�{í����� API PΩ�wt�iµqTC�� Java ��Φk�Is⌡µΩ�w@�� API

\αCu�¼ 2vX�{íq�±u�¼ 1vX�{í≤�C

�w��tm���G��XAu�¼ 2vX�{í�αB@Cu�¼ 2vX�{íτ�� JNICApplet ñL

k��u�¼ 2vX�{íA]� Applet LkⁿJ���{íXCu�¼ 2vJDBC X�{íiα�nw�@

�uΩ�w�zt� (DBMS)v⌠⌠@�nΘC

Developer Kit for Java JDBC X�{íY�@�u�¼ 2vJDBC X�{íC

�¼ 3

o�X�{í��⌠⌠qT≤w�ñ�nΘP°A�iµqTCMßA°A�ANqT≤wα½¿ DBMS M�

� DBMS τ�IsC

u�¼ 3vJDBC X�{íO��u�� JDBC �MΦ�A]��ß�ú�n⌠≤���G��XCu�¼ 3v

X�{íú�⌠≤�ß�w��@C

�¼ 4

u�¼ 4vX�{í�� Java �Ω@ DBMS ���⌠⌠qT≤wC]�qT≤wq��MQú�A�H

DBMS ���q�NOú�u�¼ 4vJDBC X�{í��@	qC

u�¼ 4vX�{í
íúO Java X�{íCoϕ�ú�n�ß�w��tmCM�AY	hqT≤wLk�

�Bzw
��⌠⌠su\αAhu�¼ 4vX�{íiαúA�≤Y���{íC

IBM Toolbox for Java JDBC X�{íO�≤u�¼ 4vJDBC X�{íAoϕ� API O Pure Java �⌠⌠

qT≤wX�{íC

JDBC ≥�nD:
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bsg�íp JDBC ��{íºeAiα�nb�O⌠�ñ�JSw� Jar �C

�
 JDBC

b�� Java Database Connectivity (JDBC) s���Ω�wΦ�AS�⌠≤≥�nDC��Σ��w��Bw

²w��	¿tmC

JDBC 2.0 ∩�M≤

p��� JDBC 2.0 ∩�M≤��OAh�b�O⌠�ñ]t jdbc2_0-stdext.jar ��C� Java ARchive (JAR)

�]t���AY�sg��{í��� JDBC 2.0 ∩�M≤���������CYnb�
�O⌠�ñ[

J� JAR �A���@�q UserData �
M≤�²� JAR ��m�����Cou�n⌡µ@�FºßA

z���{íb⌡µ�AJDBC 2.0 ∩�M≤ñ� JAR �@wi���C���UCⁿOAN∩�M≤sW�

�
�O⌠�ñG

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

��Go�≥�nD�A�≤ J2SDK 1.3C�≤ J2SDK 1.4 O�@�[J JDBC 3.0 Σ����A�Hπ�

JDBC (τYA�� JDBC �∩�M≤) ú�	�z�{í@wΣo��≥ª J2SDK Runtime JAR �C

Java Transaction API

p�b��{íñ�� Java Transaction API (JTA)Ah�b�O⌠�ñ]t jta-spec1_0_1.jar ��C� JAR

�]tsg��{í��� JTA ����������CYnb�
�O⌠�ñ[J� JAR �A���@�

q UserData �
M≤�²� JAR ��m�����C��@u�⌡µ@�A	¿ºßAz���{íb⌡µ

�AJTA JAR �N@wi���C���UCⁿOAN JTA sW��
�O⌠�ñG

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

�X JDBC ��

��� JDBC X�{í�X���÷� JDBC Wµ���CJDBC X�{í��X{
A�D�	 i5/OS �

�A�O�z��� JDK ���wCHUCX��� JDBC X�{íPU� JDK ��X{
G

J2SDK �� JDBC X�{í��X{�

JDK 1.1 � JDK �X≤ JDBC 1.0 ��C

JDK 1.2 � JDK �X≤ JDBC 2.0 ��ABΣ� JDBC 2.1 ∩�M≤C

JDK 1.3 � JDK �X≤ JDBC 2.0 ��ABΣ� JDBC 2.1 ∩�M≤ (JDK 1.3 S� JDBC �÷��

�)C

JDK 1.4 �ß≥�� o� JDK ���X≤ JDBC 3.0 ��A² JDBC ∩�M≤wúsb (�� JDK {bw��Σ

Σ�)C

JDBC ⁿ���:

HU�Q��� JDBC X�{ísg Java Database Connectivity (JDBC) {í�≤ iSeries °A�W⌡µ�ⁿ

��
C�Nb≤í�{í⌡µ JDBC ���≥�BJC

� 34��yd�GJDBCz�²��ϕµA�BΘJ@�Ω�C{í�Bzd�AqΩ�w�XΩ�AMßπ

�b�⌡WC

⌡µd�{í
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Yn⌡µd�{íA�⌡µUCBJG

1. N{í�s�z�u@�C

a. �s� 34��yd�GJDBCzAMßKbu@�����C

b. H public class ú���PW��xs��A��W� .javaCH���ÑAz�b��u@�N��

RW� BasicJDBC.javaC

2. N��qu@��e� iSeries °A�CbⁿOú�UA�ΘJUCⁿOG

ftp <iSeries °A�W�>
<ΘJ��� ID>
<ΘJKX>

cd /home/cujo
put BasicJDBC.java
quit

�F²o�ⁿOoº@�Az��@��²�s±��Cbd�ñA/home/cujo NO�mA²i∩¿z�

w��mC

�: �	z�°A�]wΦíAWz FTP ⁿOiα��úPA²�	�ⁿCú����e� iSeries °A

��Φí�≤AunO�e�πX��t��NiHCVisualAge® for Java Ñuπi�z��	¿o�

{
C

3. ��b�O⌠�ñⁿVzs±����²A²z⌡µ� Java ⁿOα≈Σ����CziHq CL ⁿOµ

�� WRKENVVARAYi�Az����]w��]w�⌠���C

v Y�� CLASSPATH o�⌠���A�TwΣñ��²rΩt�z±m .java ���mAúMNo�µ

[JC

v Y�ú� CLASSPATH ⌠���Ah�sWC�⌡µUCⁿO�sW�⌠���G

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

�: YnzL CL ⁿO�s� Java {íXAz�[W tools.jar ��C� JAR �]t javac ⁿOC

4. N Java ��s�¿�O��Cq CL ⁿOµΘJUCⁿOG

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

τiq QSH s� Java ��G

cd /home/cujo
javac BasicJDBC.java

QSH ���TΩΣ� tools.jar ��C]�AúNª[J�O⌠�ñC�O⌠�]]t{µ�²CNΓo

X�½�² (cd) ⁿOA@�iHΣ� BasicJDBC.java ��C

�: z]iHbu@�Ws���AMß�� FTP HGi��íN�O���e� iSeries °A�CHU

d�π� Java b��¡xW�Q⌡µ�αOC

q CL ⁿOµ� QSH ñA��UCⁿO�⌡µ{íG

java BasicJDBC

ΘXpUG

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

p� Java � JDBC ��÷ΩTA���UCΩ�G

v IBM Toolbox for Java JDBC X�{í�í⌠�

v Sun � JDBC ⌠�

v iSeries � iSeries ���� Java/JDBC Q�


v IBM JDBC qll≤�}

d�GJDBC:

HU�p≤�� BasicJDBC {í�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

//////////////////////////////////////////////////////////////////////////////////
//
// 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.

34 IBM t� - iSeries: {í]p IBM Developer Kit for Java

http://www-1.ibm.com/servers/eserver/iseries/toolbox/
http://java.sun.com/products/jdbc/
mailto:JAVA400-L-SUB@midrange.com
mailto:rchjdbc@us.ibm.com


public class BasicJDBC {

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

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

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

// Call the rebuildTable method. This method ensures that
// the table used in this program exists and looks
// correct. 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.
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Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

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

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

}
}

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

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

**/
public boolean rebuildTable() {

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

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

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

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

}

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

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

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

// If the entire method processed successfully, return true. At this point,
// the table has been created or refreshed correctly.
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
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// displayed and false is returned to the caller, indicating that the table
// may not be complete.
System.out.println("Error in rebuildTable: " + sqle.getMessage());
return false;

}
}

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

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

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

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

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

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

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

}

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

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

}
}

/**
The following method ensures that any JDBC resources that are still
allocated are freed.
**/
public void cleanup() {
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try {
if (connection != null)

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

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

}
}

}
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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");
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// Get a connection that uses the native JDBC driver.

Connection c = DriverManager.getConnection("jdbc:db2:*local");
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// Get a connection that uses the native JDBC driver.

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

N�µ{íX�ÑAú�O��b⌡µ��{íA����H��� cujo PKX newtiger �s���Ω�wC
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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);
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// Get a connection that uses the native JDBC driver.

Connection c = DriverManager.getConnection("jdbc:db2:*local;user=cujo;password=newtiger");
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// 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);
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//////////////////////////////////////////////////////////////////////////////////
//
// 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 IBM Toolbox for Java
// JDBC connection.
//
// This technique is convenient because it allows you to use different
// JDBC drivers for different tasks concurrently. For example, the
// IBM Toolbox for Java 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.
//
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// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////
import java.sql.*;
import java.util.*;

public class GetConnections {

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

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

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

}

// Register both drivers.
try {

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

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

}

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

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

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

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

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

}
}

}
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HU�p≤�� Access �e�d�C
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// Note: This program assumes directory cujosql exists.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

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

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

AccessPropertyTest test = new AccessPropertyTest();

test.setup();

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

}

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

public void setup()
throws Exception
{

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

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

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

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

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

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

// Ignore it - it exists.
}
s.executeUpdate("create table cujosql.temp (col1 char(10))");
s.executeUpdate("insert into cujosql.temp values (’compare’)");
s.close();

}

public void resetConnection(String property)
throws SQLException
{

if (connection != null)
connection.close();

connection = DriverManager.getConnection(url + ";access=" + property);
}

public boolean canQuery() {
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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.

}
}

}
}

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;
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} 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.
}

}
}

d�GL����� ID MKX:
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//////////////////////////////////////////////////////////////////////////////////
//
// InvalidConnect example.
//
// This program uses the Connection property in SQL naming mode.
//
//////////////////////////////////////////////////////////////////////////////////
//
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// This source is an example of the IBM Developer for Java JDBC driver.
// IBM grants you a nonexclusive license to use this as an example
// from which you can generate similar function tailored to
// your own specific needs.
//
// This sample code is provided by IBM for illustrative purposes
// only. These examples have not been thoroughly tested under all
// conditions. IBM, therefore, cannot guarantee or imply
// reliability, serviceability, or function of these programs.
//
// All programs contained herein are provided to you "AS IS"
// without any warranties of any kind. The implied warranties of
// merchantability and fitness for a particular purpose are
// expressly disclaimed.
//
// IBM Developer Kit for Java
// (C) Copyright IBM Corp. 2001
// All rights reserved.
// US Government Users Restricted Rights -
// Use, duplication, or disclosure restricted
// by GSA ADP Schedule Contract with IBM Corp.
//
//////////////////////////////////////////////////////////////////////////////////
import java.sql.*;
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());

}

}
}

Connection �e:

Uϕ]t��� JDBC X�{ísu�eB�e	�Σí�C
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�e � Nq

access all, read call, read only �	i¡εSwsu�α⌡µ�@��

¼Cw]	� allA≥�Wϕ�su∩

JDBC API π�	π�s�v¡Cread

call 	��\su⌡µd��Isxs

{
CTεzL SQL »zí�≤sΩ

�wCread only 	iNsu¡ε�uα

⌡µd�CTεIsxs{
���≤

s»zíC

auto commit true, false �	��]wsu���Tw]w	C

w]	� trueAúD transaction isolation

�ew]� none H��	Cb�íp

UAw]	� falseC

batch style 2.0, 2.1 JDBC 2.1 WµwqF�G�Φk�Mw

p≤Bzσ�≤s�º�C�X�{í

PΣñ@��eCw]	�� JDBC 2.0

Wµ�wqC

block size 0, 8, 16, 32, 64, 128, 256, 512 ���G�@�ú��C�Cb�G�

�ú� forward-only BzΦíñAY²

�o�jp�
⌠CMßNúAs�Ω

�wA]���{íwgBzC@CC

�≤�F
⌠����AΩ�w��A

nDt@⌠Ω�C

u�b blocking enabled �e]� true

�A�����	C

N block size �e]� 0 ��GA�ϕ

≤N blocking enabled �e]� falseC

w]	��
⌠jp 32 ��e
⌠C

�ejh°íp⌠NMwA���iα

∩�w]	C

i���G��ú��
⌠�ΘC

blocking enabled true, false �	Mwsub���G��C�AO

���
⌠�ΘC
⌠�ΘijTú�

�G��Bz�αC

�w]Ao��e]w� trueC
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�e � Nq

cursor hold true, false �	ⁿwϕº�TwºßA�G�O�

O�}�¼ACtrue 	ϕ���{íb

IsTwºßAis�w}���G

�Cfalse 	ϕ�TwºßY÷¼suW

⌠≤}��σ�C

�w]Ao��e]w� trueC

o��e	Y�suW��	¿��G

��w]	C�≤ JDBC 3.0 sW�σ

�OdΣ�AY��{íß�ⁿwúP

�OdΦíAN�
��N�w]	C

pGznq�¡���	α� JDBC

3.0A��Nb JDBC 3.0 ºe���ñ

S�sWσ�OdΣ�Cb�¡���

ñAs����ew]	 ″true″A²O

JVM Lkδ�ªC]�Ab JDBC 3.0

ºeAσ�Od�eú�vTΩ�w\

αC

data truncation true, false �	ⁿwϕr�Ω�QI��AO��

	ú��i�º� (true)A�ObΩ�Q

I��úoX⌠≤�inT (false)CY

w]	� trueAhbr�µ�o�Ω�

I��AN��X��C

date format julian, mdy, dmy, ymd, usa, iso, eur, jis o��ei²z�≤Θ��µí�Φ

kC

date separator ″/″(	u), ″-″(}Θ�), ″.″(yI), ″,″(r

I), ″b″

o��ei²z�≤Θ��jr�C�

�e�ft dateFormat 	 (�	t�

Wh) ���C

decimal separator ″.″(yI), ″,″(rI) o��ei²z�≤p��jr�C
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�e � Nq

do escape processing true, false o��ei]wX�Aⁿw Connection

U�»zíO��Bz⌡Xr�C�

�⌡Xr�Bzo�{ísgΦíAi

² SQL »zí≤q�B≤�e≤��

¡xA²Ω�w�n¬�⌡XlyA�

����½Aϕ�t�M�r�C

o��k�nAuO�jót�⌡µB

��u@CYw� SQL »zí�u�

����iSeries SQL ykA��zN�

	]� false Hú¬�αC

]���X JDBC Wµ (τYA�w

]���⌡Xr�Bz)Ao��e�

w]	� trueC

sW�	O�F�� JDBC Wµ�@�

�óCzuαb Statement lyñ÷¼

⌡Xr�BzCbBz�µ�»zí

�AoS��DCzun��»zíB

÷¼⌡Xr�BzAMßN}lBz»

zíCM�Ab��»zí�Is»z

í�ípUANúA�o�ΦíCz�

b�c��»zí�Is»zí�ú�

SQL »zíA�ßNúA��C�HA

�ew��»zíA�ßA�≤⌡Xr

�BzNS�NqC���o�

Connection �eAH�KB��tⁿC

errors basic, full o��ei² SQLException ½≤Tº

��	πt���Gh��σrCw]

	� basicAϕ�������Tºσ

rC
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�e � Nq

��w H�µj}���wMµC(τi��

���rI�j}��wMµC)

����eAYib°A�u@���

wMµñ[J@sΩ���wA�]w

Sw�w]��wC

naming �e�vTo��e�B@Φ

íCbw]ípUAnaming �]�

sqlAJDBC NpP ODBC @δB@C�

�wMµúvTsu�BzΦíC��

�¡w�ϕµú�@�w]��wC�

w]A���wPs�����]w�

PWCYⁿwF libraries �eAhMµ

ñ��@���wNOw]��wCY

bsu URL WⁿwFw]��w (�p

b jdbc:db2:*local/mylibrary ñ)Ah	w

]	��N��e�	C

b naming ]� system �ípUAw∩

��e�ⁿw�C@���wAú�s

W���wMµ����í≈A�H�

jM���wMµ��R�¡w�ϕµ

��C

lob threshold p≤ 500000 �⌠≤	 Y lob 
µp≤{�	jpAo��e

�ⁿ�X�{íb�G�xsΘñ±J

Ω�	A�D lob 
µ�w��Co�

�e�Bz∩HO
µjpA�D lob

Ω��¡�jpC±ΦíApG lob 


µwq�C@� lob �his± 1

MBA²��
µ	�p≤ 500 KBAh

���w��C

��NAjp¡ε�]w���AO�

Fbú�Ω�
⌠�Aú�o�Ω�


⌠WL�jtmjp 16 MB �MIC

�≤�j��G�AM�e÷WXo

�¡εA�Pú�ó�C��dN

block size �eBo��e�Ω�
⌠�

jpT�ºí�µ¼vTC

w]	� 0C@	b lob Ω�ñ��w

��C

�jδ�
 31, 63 �	ⁿw�GΩ��¼�����jδ

�
 (°
)Cw]	O 31C

�hp��� 0-63 �	ⁿw�GΩ��¼�����hp

��� (p�IkΣ�p���)C�	

�d≥�≤ 0 ��jδ�
ºíCw]

	O 31C
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�e � Nq

��p��� 0-9 �	ⁿwñíΩ��¼P�GΩ��¼

������p��� (p�IkΣ�

p���)C�	�d≥�≤ 0 � 9 º

íAúWL�hp���CYⁿw 0A

hú����p���Cw]	� 0C

naming sql, system o��ei²z����� iSeries RW

ykA���� SQL RWykCt�

RWϕ�zN�� /(	u) r��j}

�X	Mϕµ	ASQL RWhϕ���

. (yI) r��j}	C

�	�]wτMww]��w����

GCp���e�i@B�ΩTA��

\W����w�eC

w]��� SQL RWC

password ⌠≤	 o��eiHⁿwsu�KXC�P

�ⁿw user �eAo��e�α�Ta

oº��Co��ei²⌡µ iSeries u

@H�������Ω�w�suC

ⁿw user � password �e��GAN

pP���W getConnection(String url,

String userId, String password) �suΦ

kC

prefetch true, false o��eⁿwOnbX�{íBzº

ßAHYú��G���@ºΩ�A�

OÑ�nDΩ��A��CYw]	�

trueAh�w²ú�Ω�C

∩≤��u���vJDBC X�{í�

��{íAq�ú�{o��eC�

�eDn� Java xs{
����wq

�τ�b�í��A]�bznDΩ�

ºeAΩ�w��ú�N�zq�G�

ú�⌠≤Ω�Ao@I�½nC

reuse objects true, false o��eⁿwY��¼�½≤Qz÷¼

ºßAO�i�X�{íA½	��C

���α[j\αCw]	� trueC

server trace π��rΩϕ�k o��eiHl� JDBC °A�u@C

Y��°A�l�Ah�b�ß�sW

°A��}ll�A�≤�u��⌠l

�C

¼��l�Ω�s±b°A���s�

ñCunsW��A�Bb set ΦkW

�J�MANiHP�}�hh��°

A�l�C

�: ��eq��Σ�H���Ab�
úAi@BQ�Σ	C
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�e � Nq

time format hms, usa, iso, eur, jis o��ei²z�≤�í	�µí�Φ

kC

time separator ″:″(��), ″.″(yI), ″,″(rI), ″b″ o��ei²z�≤�í�jr�C�

�e�ft timeFormat 	 (�	t�

Wh) ���C

trace true, false o��eiH}�su�l�\αCo

��eiRϕ�µ�ú�
UuπC

w]	� falseAτYú��l�C

transaction isolation none, read committed, read uncommitted,

repeatable read, serializable

o��ei²z]wsu�º�j≈h

�CNo��e]�Swh�A�b

Connection ��� setTransactionIsolation

ΦkWⁿwh�A�Gú@�C

o��e�w]	� noneA]� JDBC

w]���Tw�íC

translate binary true, false o��eijε JDBC X�{íAN

binary M varbinary Ω�	°� char M

varchar Ω�	C

o��e�w]	� falseAϕ�NGi

�Ω�Pr�Ω�°�úP�Ω�C

α½Q�i� binary, character �	ib SQL ϕ�í�∩�Q�i�

�����Ω��¼Cbinary ]wϕ�

Q�i���N�� BINARY Ω��

¼Ccharacter ]wϕ�Q�i���N

�� CHARACTER FOR BIT DATA Ω

��¼Cw]	� characterC

use block insert true, false o��ei²��� JDBC X�{íi

J
⌠íJ�íAHNΩ�
⌠íJΩ

�wñCoO�
��σ�≤s�íC

��Tw��{íú�}aY�t�¡

ε�A�i����
��íA�hA

Ω�íJ�ó�A��iαy¿Ω�	

lC

}���e���{íb��⌡µσ�

≤s�A�s���t�C�� DRDA

����suA]�Lkb DRDA W

�z
⌠�íJC

��{íτ�TwO	
�t� SQL

i n s e r t »zíP v a l u e s ly�

PreparedStatementsAú���íJ	�

��	Cvalues Mµñú�\X{�

�C��t��
⌠�íJ���≥�

nDC

w]	� falseC
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�e � Nq

user ⌠≤	 o��eiHⁿwsu���� IDC

�P�ⁿw password �eAo��e�

α�Taoº��Co��ei²⌡µ

iSeries u@H�������Ω�w�

suC

ⁿw user � password �e��GAN

pP���W getConnection(String url,

String userId, String password) �suΦ

kC

d�G�� UDBDataSource 	s� JNDI:

HU�p≤�� UDBDataSource �NΣs� JNDI �d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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);

}
}

d�G�� UDBDataSourceBind 	]w DataSource �e:

HU�p≤�� UDBDataSource �]w��� ID �KX@� DataSource �e�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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;
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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);

}
}

d�Gs� UDBDataSource ºe�o�l⌠�wq:

UCd��bs� UDBDataSource ºe²�ol⌠�wqC ���b�⌠�wqW�� lookup ΦkAH

�� DataSource �¼�½≤A���{í��C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// Import the required packages. There is no
// driver-specific code needed in runtime
// applications.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class UDBDataSourceUse
{

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

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know what
// the implementation class is. The logical JNDI name is
// only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. This Connection object is the same type
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// 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();

}
}

d�G�� UDBDataSource 	�o��� ID PKX:

HUd�N�dp≤�� UDBDataSourceA�≤⌡µ�zL getConnection Φk��o��� ID �KXC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/// Import the required packages. There is
// no driver-specific code needed in runtime
// applications.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class UDBDataSourceUse2
{

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

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know
// what the implementation class is. The logical JNDI name
// is only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. The user profile cujo and password newtiger
// used to create the connection instead of any default user
// ID and password for the DataSource.
Connection connection = ds.getConnection("cujo", "newtiger");

// The connection can be used to create Statement objects and
// update the database or process queries as follows.
Statement statement = connection.createStatement();
ResultSet rs = statement.executeQuery("select * from qsys2.sysprocs");
while (rs.next()) {

System.out.println(rs.getString(1) + "." + rs.getString(2));
}
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// The connection is closed before the application ends.
connection.close();

}
}

�� DataSource P UDBDataSource:

DataSource ���]pADnO�F² Java Database Connectivity (JDBC) X�{í���≤πu�C

�� DataSource �L{iH��Γ�ÑqG

v íp

íp�Ω�⌡µ JDBC ��{íºeo��]wÑqCípq�A�]w DataSource �Sw�eAMßQ

�uJava RWM�²�� (JNDI)vs���²A�C�����²A�� Lightweight Directory Access

Protocol (LDAP)A²]iαOΣL
h��²A�A�pu@P½≤nD�t�zt�[c (CORBA) ½≤

A�vBuJava ��ΦkIs (RMI)v�≥ª���t�C

v ��

�≤j} DataSource �ípP⌡µ�íΓ���kA�H\h��{íiH½	�� DataSource ]wCu

nyL�≤ípΦ��]wA����� DataSource ���{íN���M�o��≤C

�: ��NA�� RMI iα²u@≤�°C b∩� RMI @��MΦ�ºeA�TwzwA�ßGp≤C

DataSource �@�uIO² JDBC X�{íN���{í�u@Aú�
�vT���{í}oL{Cp�


�ΩTA��\G

v suxs


v »zíxs
@�

v ��íº�

UDBDataSourceBind

UDBDataSourceBind {í�p≤�� UDBDataSource �s� JNDI �d�C�{í�F¿��n�≥�@

�C½ÑºAd�ñ��� UDBDataSource ½≤�Ω�B]w�½≤��eB�� JNDI ⌠�wqAMßN

½≤s�� JNDI ⌠�wq��W�C

íp���{íX�}ot��wC��{í��J�µ���Sw DataSource Ω@ΦíC b�JMµñA

��J	πM≤� UDBDataSource �OC���{íñA�ú⌠x�í≈÷L≤ JNDI �Bz�u@ (�pA

�� Context ½≤�s��Is)C p��÷ΩTA��\ Sun Microsystems 	q� JNDIC

�{í�Q⌡µ	¿ºßAJNDI �²A�ñNX{ SimpleDS o�s���C���X{b JNDI ⌠�wq

�ⁿw��mC��wíp DataSource Ω@ΦíC ��{íiHQ�� DataSource ���Ω�wsu� JDBC

�÷�u@C

UDBDataSourceUse

UDBDataSourceUse {í� JDBC ��{í�d�AN���²ewíp���{íC

NpP²e�d�@�Abs� UDBDataSource ºeA� JDBC ��{í]P�²�ol⌠�wqC��

�b�⌠�wqW�� lookup ΦkAH�� DataSource �¼�½≤A���{í��C

�: �⌡µ�í��{í�M�≤Bz DataSource ���ΦkA�HúU��O�Ω@ΦíC��{í]]

�≤πiΓ�C
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�] UDBDataSourceUse O@�b�
�⌡µjq@��εX��{íC�BA�
���@j∩�ⁿ�j¼

��{íC{bz�b⌠⌠ñ�≤@�t��W�Cun⌡µípuπAA�≤@� UDBDataSource �eA

Yi²o�s��@b����{íñ��A	
ú∩�{íXC DataSource �@�nBOiHX�t�]

wΩTCt@�Dn�nBO²X�{íΩ@�\αú�zZ��{íA�pAsuxs
@�B»zíxs


@����íº��Σ�C

J��R UDBDataSourceBind P UDBDataSourceUse ºßANOzP�σY DataSource ½≤Op≤	��C

o�{í	
S�{íX�ⁿwt�B��� ID �KXC]� UDBDataSource �Owú����e�w]

	F�w]A@	H⌡µñ��{í����]w��KX�s��� iSeries °A�CY�µ∩����]w

� cujo �	¿suAz�Γ�ΦkiH⌡µG

v ]w��� ID �KX@� DataSource �eC�÷p≤��o��N�ΩTA��\d�G��

UDBDataSourceBind �]w DataSource �eC

v �� DataSource getConnection ΦkAb⌡µ��o��� ID �KXC�÷p≤��o��N�ΩTA�

�\d�G�� UDBDataSource ��o��� ID PKXC

UDBDataSource �\h�eiHⁿwAN� DriverManager ����su]�\h�eiHⁿw@�Cp��

�� JDBC X�{íΣ���eMµA��\ DataSource �eC

÷Mo�Mµ��ⁿA²úO�����ñ]M�ⁿC��z�Γsg DataSource ���{íXC

�: ��� JDBC X�{í]�Γ�ΣL DataSource Ω@ΦíA²ú��
���C

v DB2DataSource

v DB2StdDataSource

DataSource �e:

Uϕ]t���Ω����eB�e	�í�C

]wΦk (Ω��¼) � í�

setAccess(String) all, read call, read only o��ei¡εSwsu�α⌡µ�@

��¼Cw]	� ″all″A≥�Wϕ�s

u∩ Java Database Connectivity (JDBC)

API π�	π�s�v¡C

read call 	��\su⌡µd��Is

xs{
C��zL SQL »zí�≤

sΩ�w��P SQLExceptionC

read only 	¡εsuuα⌡µd�C�

�Bzxs{
Is� UPDATE »z

íAú��P SQLExceptionC

setBatchStyle(String) 2.0, 2.1 JDBC 2.1 WµwqF�G�Φk�Mw

p≤Bzσ�≤s�º�C�X�{í

PΣñ@��eCw]	�� JDBC 2.0

Wµ�wqC

setUseBlocking(boolean) true, false o��eMwsub���G��C

�AO���
⌠�ΘC
⌠�Θij

Tú��G��Bz�αC

�w]Ao��e]w� trueC
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]wΦk (Ω��¼) � í�

setBlockSize(int) 0, 8, 16, 32, 64, 128, 256, 512 o��eⁿX�G�@�ú��C�C

b�G��ú� forward only BzΦí

ñAY²�o�jp�
⌠AeúOΩ

�w��o≥hCí¼d��hC��

ϕ JDBC X�{í��íxsΘñ�F


⌠���A��AVΩ�weXt@

�Ω�
⌠nDC

�≤ useBlocking �e]� true �A�

����	Cp��÷ΩTA��\W

z setUseBlockingC

N block size �e]� 0 ��GA�ϕ

≤Is setUseBlocking(false)C

w]	��
⌠jp 32 ��e
⌠C

�ejh°íp⌠NMwA����ñ

�iα∩�w]	C

i���G��ú��
⌠�ΘC

��
⌠�Θ�vT�����{í�

σ�F�
CF��σ�iε	ΣL

SQL »zí����≤CM�A�≤Ω

����tGA���nqΩ�wú�

Ω��A���	��≤C

setCursorHold(boolean) true, false o��eⁿwϕº�TwºßA�G�

O�O�}�¼ACtrue 	ϕ���{

íbIsTwºßAis�w}���

G�Cfalse 	ϕ�TwºßY÷¼su

W⌠≤}��σ�C

�w]Ao��e]w� trueC

o��e	Y�suW��	¿��G

��w]	C�≤ JDBC 3.0 sW�σ

�Σ� (p�
�ΩTA��\

ResultSet �Φo@�)AY��{íß�

ⁿwúP�σ�Σ�Ah�
��N�

w]	C

setDataTruncation(boolean) true, false o��eⁿwG

v ϕr�Ω�QI��AO��	ú�

�i�º� (true)

v O�bΩ�QI��úoX⌠≤�i

nT (false)C

p�ΣL
�Ω�A��\

DataTruncationC
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]wΦk (Ω��¼) � í�

setDatabaseName(String) ⌠≤W� o��eⁿw DataSource ��s��Ω

�wCw]	� *LOCALCΩ�wW�

�sb≤÷píΩ�w�²ñ (b⌡

µ��{í�t�W)A�ⁿw�Sϕ

	 *LOCAL � localhost �ⁿw��t

�C

setDataSourceName(String) ⌠≤W� o��e�\�	

ConnectionPoolDataSourceuJava RWM

�²�� (JNDI)vW��Σ�suxs


@�C

setDateFormat(String) julian, mdy, dmy, ymd, usa, iso, eur, jis o��ei²z�≤Θ��µí�Φ

kC

setDateSeparator(String) ″/″, ″-″, ″.″, ″,″, ″b″ o��ei²z�≤Θ��jr�C�

�e�ft dateFormat 	 (�	t�

Wh) ���C

setDecimalSeparator(String) ″.″, ″,″ o��ei²z�≤p��jr�C

setDescription(String) ⌠≤W� o��e�\]w� DataSource ½≤�

σrí�C

setDoEscapeProcessing(boolean) true, false o��eⁿw SQL »zíO�Bz⌡

Xr�C

o��e�w]	� trueC

setFullErrors(boolean) true, false o��ei² SQLException ½≤Tº

��	πt���Gh��σrCw]

	� falseC

setLibraries(String) H�µj}���wMµ ����eAYib°A�u@���

wMµñ[J@sΩ���wC�≤�

� setSystemNaming(true) �A����

o��eC

setLobThreshold(int) p≤ 500000 �⌠≤	 Y LOB 
µp≤{�	jpAo��

e�ⁿ�X�{í±JΩ�	A�D

uw��½≤ (LOB)vw��C

setLoginTimeout(int) ⌠≤	 �e
ño��eAp	Nb���

�C

setNetworkProtocol(int) ⌠≤	 �e
ño��eAp	Nb���

�C

setPassword(String) ⌠≤rΩ o��eiHⁿwsu�KXCY�]

w��� IDAh�
ño��eC

setPortNumber(int) ⌠≤	 �e
ño��eAp	Nb���

�C

setPrefetch(boolean) true, false o��eⁿwOnbX�{íBzº

ßAHYú��G���@ºΩ�A�

OÑ�nDΩ��A��Cw]	�

trueC

setReuseObjects(boolean) true, false o��eⁿwY��¼�½≤Qz÷¼

ºßAO�i�X�{íA½	��C

���α[j\αCw]	� trueC
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]wΦk (Ω��¼) � í�

setServerName(String) ⌠≤W� �e
ño��eAp	Nb���

�C

setServerTraceCategories(int) π��rΩϕ�k o��eiHl� JDBC °A�u@C

Y��°A�l�Ah�b�ß�sW

°A��}ll�A�≤�u��⌠l

�C

¼��l�Ω�s±b°A���s�

ñCunsW��A�Bb set ΦkW

�J�MANiHP�}�hh��°

A�l�C

�: ��eq��Σ�H���Ab�
úAi@BQ�Σ	C

setSystemNaming(boolean) true, false o��eiHⁿw�yI (SQL RW)

�	u (t�RW) �j}�XPϕµC

o��e]MwOn��w]���w

(SQL RW)A�O����wMµ (t

�RW)Cw]	� SQL RWC

setTimeFormat(String) hms, usa, iso, eur, jis o��ei²z�≤�í	�µí�Φ

kC

setTimeSeparator(String) ″:″, ″.″, ″,″, ″b″ o��ei²z�≤�í�jr�C�

�e�ft timeFormat 	 (�	t�

Wh) ���C

setTrace(boolean) true, false o��eiH���µ�l�Cw]	

� falseC

setTransactionIsolationLevel(String) none, read committed, read uncommitted,

repeatable read, serializable

o��eiHⁿwº�j≈h�Co�

�e�w]	� noneA]� JDBC w]

���Tw�íC

setTranslateBinary(Boolean) true, false o��eijε JDBC X�{íAN

binary M varbinary Ω�	°� char M

varchar Ω�	C

o��e�w]	� falseC
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]wΦk (Ω��¼) � í�

setUseBlockInsert(boolean) true, false o��ei²��� JDBC X�{íi

J
⌠íJ�íAHNΩ�
⌠íJΩ

�wñCoO�
��σ�≤s�íC

��Tw��{íú�}aY�t�¡

ε�A�i����
��íA�hA

Ω�íJ�ó�A��iαy¿Ω�	

lC

}���e���{íb��⌡µσ�

≤s�A�s���t�Cú���

DRDA �����suA]�Lkb

DRDA W�z
⌠�íJC

��{íτ�TwO	
�t� SQL

i n s e r t »zíP v a l u e s ly�

PreparedStatementsAú���íJ	�

��	Cvalues Mµñú�\X{�

�C��t��
⌠�íJ���≥�

nDC

w]	� falseC

setUser(String) ⌠≤	 o��e�\]w��� ID ��os

uCz�P�]w password �eA�

α��o��eC

ΣL DataSource Ω@Φí:

DataSource ��b��� JDBC X�{í��Γ�Ω@ΦíC ²o� DataSource Ω@Φí�	°�w@oC

o�Ω@Φí÷Mi�≥��A²��úúAiµ\αW�[jP∩iF ���íAª�ú�AsW�
�s

u�»zíxs
@�C bz�� UDBDataSource ���Σ�÷�τ�ºeAo�Ω@Φí��≥sbC

DB2DataSource

DB2DataSource O DataSource ��¡��Ω@ΦíA ú�X	π�Wµ (τYAWµX{ºeNwsb)C

DB2DataSource �!Msb��]Au�F² WebSphere® ���	α�{µ��A��LΣL��C

DB2StdDataSource

DB2StdDataSource O DB2DataSource Ω@Φí�∩}�A ϕ JDBC ∩��M≤Wµ
í	¿�AY¿��

XWµ�Ω@ΦíCs��ú�ñ�Σ� DB2DataSource ��W�sg�{íXC

Yz���{íw��o� DataSource Ω@Φí�sgA h	α� UDBDataSource N@úOOA]���

���eúⁿΣ�C��z	α� UDBDataSource ��ⁿ UDBDataSource �O�s\αC

JDBC � JVM �e

su�eLk]w�� JDBC X�{í����@�]w	C b⌡µ��� JDBC X�{í� JVM ñA

�]wo�]w	C ��� JDBC X�{í������suú���o�]w	C

���X�{íiHδ�UC JVM �eG
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�e � Nq

jdbc.db2.job.sort.sequence w]	 = *HEX No��e]� t rueAN����

JDBC X�{í∩���� (�²��u

@����) �uu@�
�
vA�

D��w]	 *HEXCY]�ΣL	�

	�ú]wAJDBC h��≥��w]

	 *HEXC�J�Σ�Σñ�[qC ϕ

JDBC subsunDW�JúP��

��]w��A��suú�����

°A�����]w���
�
C�

����]w�⌠���A�D�As

u��C

jdbc.db2.trace 1 � error = l���ΩTA2 � info

= l�ΩT���ΩTA3 � verbose =

l�
zBΩT���ΩTA4 � all or

true = l���iα�ΩT

o��e�}� JDBC X�{í�l�

\αC�	b°i�D���C

jdbc.db2.trace.config stdout = Nl�ΩT�e� stdout (w]

	) usrtrc = Nl�ΩT�e����l

��mCiH�� CL ⁿOu
X��

�l�w�
 (DMPUSRTRC)v��o

l�ΩTCfile://<pathtofile> = Nl�Ω

T�e���CY�Wt� ″%j″Ah

″%j ″ Nm½¿u@W�C �pA

< p a t h t o f i l e > iαO

/tmp/jdbc.%j.trace.txtC

o��e��ⁿwl��ΘX�mC

IBM Developer Kit for Java � DatabaseMetaData ��

DatabaseMetaData ��� IBM Developer Kit for Java JDBC X�{íΩ@Aiú�Σ≥ªΩ�����÷Ω

TC���Dn���{í°A��uπ��AHMwp≤P�w�Ω����¼@�C��{í]iH��

DatabaseMetaData Φk��oΩ�����÷ΩTA²o�íp��úC

DatabaseMetaData ��ú� 150 �HW�ΦkAi÷Σú��ΩT�¼���CpU�zCDatabaseMetaData

��τ]t 40 �HW�µ�A����A@�U� DatabaseMetaData Φk��		C

p� DatabaseMetaData ��ñU�Φk��≤�÷ΩTA��\uJDBC 3.0 ��≤vC

�� DatabaseMetaData ½≤

DatabaseMetaData ½≤OzL Connection Φk getMetaData ����C�½≤��ºßAYi���AaM

Σ≥ªΩ�����÷ΩTCbUCd�ñAN��@� DatabaseMetaData ½≤A��MwϕµW�e\��

jr��G

d�G�� DatabaseMetaData ½≤

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// con is a Connection object
DatabaseMetaData dbmd = con.getMetadata();
int maxLen = dbmd.getMaxTableNameLength();
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��@δΩT

�� DatabaseMetaData Φki���AaMΣΩ����@δΩTAτi���oΩ@Φí�
�Ω�Co�

Φk]AG

v getURL

v getUserName

v getDatabaseProductVersionBgetDriverMajorVersion � getDriverMinorVersion

v getSchemaTermBgetCatalogTerm � getProcedureTerm

v nullsAreSortedHigh � nullsAreSortedLow

v usesLocalFiles � usesLocalFilePerTable

v getSQLKeywords

P�\αΣ�

�\h DatabaseMetaData ΦkAi��P�X�{í�≥ªΩ���O�Σ�YSw�\α�\α�C��A

��ΦkiHí�ú��Σ�h�CHUΦkií��O\α�ú��Σ�G

v supportsAlterTableWithDropColumn

v supportsBatchUpdates

v supportsTableCorrelationNames

v supportsPositionedDelete

v supportsFullOuterJoins

v supportsStoredProcedures

v supportsMixedCaseQuotedIdentifiers

ií�\αΣ�h��Φk]AG

v supportsANSI92EntryLevelSQL

v supportsCoreSQLGrammar

Ω���¡ε

��t@�Φkií�SwΩ����ß��¡εC�≤����Φk]AG

v getMaxRowSize

v getMaxStatementLength

v getMaxTablesInSelect

v getMaxConnections

v getMaxCharLiteralLength

v getMaxColumnsInTable

�s��ΦkHπ���¡ε	C�		 0 ϕ�S�¡ε�¡εú�C

SQL ½≤�Σ��

w∩bSwΩ���ñΘJΩ�� SQL ½≤A�\h DatabaseMetaData Φkiú�Σ�÷ΩTCo�Φki

P� SQL ½≤���Co�Φk]��� ResultSet ½≤AΣñC@CUí�@�Sw�½≤C�pAgetUDTs

Φk��� ResultSet ½≤ñAN�@C��í�Ω���ñwwq�U����wq�ϕµ (UDT)C�≤�

����l�G
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v getSchemas � getCatalogs

v getTables

v getPrimaryKeys

v getProcedures � getProcedureColumns

v getUDTs

º�Σ�

∩≤Ω����Σ��º�yNA��\Φkiú��÷ΩTC�≤�����l�G

v supportsMultipleTransactions

v getDefaultTransactionIsolation

p�p≤�� DatabaseMetaData ���d�A��\d�GIBM Developer Kit for Java � DatabaseMetaData

��C

JDBC 3.0 ��≤

b JDBC 3.0 ñAí≈Φk��		���Cb JDBC 3.0 w≤sUCΦkAb��� ResultSet ñ[J@�

µ�C

v getTables

v getColumns

v getUDTs

v getSchemas

�: YOH Java Development Kit (JDK) 1.4 �}o��{íAziα�o	b	�����\h
µCzi

Hsg��{í�s�o�
µCM�AY��{íτ]p�ibe��� JDK W⌡µAhϕ��{í�

�s�o�b²e JDK ��ñúsb�µ��AN�¼� SQLExceptionC��\ SafeGetUDTs d�A

A�p≤sgP�A�≤�� JDK �����{íC

d�GIBM Developer Kit for Java � DatabaseMetaData �� - ��ϕµMµ:

�d�π�p≤��ϕµMµC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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";
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():

p��÷ΩTA��\ IBM Developer Kit for Java � DatabaseMetaData ��C
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d�G��t�h��µ� meta Ω� ResultSet:

HUd�í�p≤��t�h�
µ� meta Ω� ResultSetC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

//////////////////////////////////////////////////////////////////////////////////
//
// 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.
{

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
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// 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.
}

}
}

}
}

º�íp

Java yÑ��º��ú�{í���BzαOCº�NO{í⌡µ�ñ���ⁿOy{��≤C

Java Runtime t�� Java M≤�\h�OAú�bY�ípUQ� throw »zíYXº�Cbz� Java {

íñAτi���P�≈ε�YXº�C

SQLException:

SQLException �O�Σ��¼�ú��ΩTAií�s�Ω����o������iC
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úP≤b��ñwq�jí≈ JDBCAº�Σ�O��O�ú�C⌡µ JDBC ��o��º�AΣ≥ª�O�

SQLExceptionCJDBC API �C@�ΦkA��i�iHßX SQLExceptionCSQLException O java.lang.Exception

��
�OA∩≤Ω�w⌠�ño��ó��≤Aiú��÷�ΩTC�TaíASQLException iú�UCΩ

TG

v σrí�

v SQLState

v ��X

v ∩ΣLP�o�ºº����

ExceptionExample {í�AϕadI (���w��o��) SQLExceptionAMß
XΣñ���ΩTC

�: JDBC τú�≈ε�Ωsº�Co�i²X�{í�Ω�wQ�µ@nD�°ih���C�≤���

JDBC X�{íO�Ω�B��o�≈εA�e�LΩ�CϕMAo�ΩT����A�úNϕX�{íN

��ú�o��C

�	eσAϕo����AN�ßX SQLException ½≤C�Tp�A²o��ík�ú	πCΩ�WA��

� JDBC X�{í��ßXu�� SQLExceptionC�uOßX SQLException l�O�Ω�Coi²zP�

Ω�ó�¼p�≤hΩTApU��C

DB2Exception.java

DB2Exception ½≤]úO
�NßXC�≥ª�O���Oú��� JDBC º�q��\αC��O�Γ�

l�OA��@� J D B C ßX���º�CoΓ�l�ONO D B 2 D B E x c e p t i o n . j a v a P

DB2JDBCException.javaCDB2DBException O
�qΩ�wVz°i�º�Cϕ JDBC X�{ío{�¡��

D�AN�ßX DB2JDBCExceptionC��k�	º��OÑhAi²z�úPΦí�BzoΓ�º�C

DB2DBException.java

�	W@q�eAi� DB2DBException O
���Ω�w�º�Cϕ JDBC X�{íIs CLI ºßAY¼

� SQLERROR �	XAh�DJo�º�Cbo�ípUA�Is CLI τ� SQLError ��oTºσrB

SQLState ����NXCo�]��� SQLMessage ��Nσr����zCDatabaseException �O�y¿

Ω�wiδ����A�BV JDBC X�{í°iH�mº�½≤C

DB2JDBCException.java

DB2JDBCException ] JDBC X�{í�¡���¼p�ú�C�º��O�\α≥�WNú�PF JDBC X

�{í�¡�Bzº��TºyÑα½A�∩≤Ω�w���º�A÷�@�t��Ω�wtdBzA²]

�@�Bzo��DCJDBC X�{í�¿iαtXΩ�w� SQLStateCJDBC X�{í�ßX�º�AΣ�

��NX@	� -99999CCLI hiδ����� DB2DBExceptionAq�Ot� -99999 ��XCJDBCException

�O�y¿ JDBC X�{íiδ����A�B��w�mº�Cb	��}o�í⌡µ�d��A���H

UΘXC��NA∩�
�t� DB2JDBCExceptionCoϕ�bVΩ�wúXnDºeAJDBC X�{í�²°

i��C

d�GSQLException:

��dI SQLException �
XΣñ��ΩT�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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:

bY���ñAYΦk�PΩ�ws��iAh�ú� SQLWarning ½≤C

UC��ñ�ΦkiHú� SQLWarningG

v Connection

v Statement �Σ��¼BPreparedStatement � CallableStatement

v ResultSet ��

ϕY�Φkú� SQLWarning ½≤�AIs{íú�o�wo�Ω�s��iC�bAϕ�½≤WIs

getWarnings ΦkA�α�� SQLWarning ½≤C M�AbY�ípUAiα�ßX SQLWarning �

DataTruncation l�OC	o�N�OA��� JDBC X�{í�∩�
ñΩ�wú��í≈�iA��ú�

�vC���íA�]z��zL ResultSet.next Φk���Ω��AWLF ResultSet ���A]�ú��iC

b�ípUAnext Φk��	wq�� falseA�D trueAq�zwo���C��S�nSa��½≤�½

z�ípA]�
�
ñ�iYiC

h�Ω�s��io��A�
í����@��iAiIs SQLWarning.getNextWarning Φk�[H��C

Y��ñwL�iAgetNextWarning ��� nullC

ß≥� SQLWarning ½≤��≥sW���ñA
�BzU@�»zí�εFYOb ResultSet ½≤�ípUA

h��σ�½sw����εC�ßA��ñ��� SQLWarning ½≤ú�	úC
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�� ConnectionBStatement � ResultSet ½≤AYiαú� SQLWarningC SQLWarning ���TºAⁿX

Sw@�÷w�Q	¿A²iα�ΣL	o�N�ΩTC÷M SQLWarning �
� SQLException �OA²�

ú�ßXCª���[bú�ª��½≤WCSQLWarning ú��A�S�⌠≤≈ε�V��{íq��i�ú

�C��{í�D�nD�iΩTC

N� SQLException @�ASQLWarning τi���C ziHb ConnectionBStatement � ResultSet ½≤

WIs clearWarnings ΦkA�Mú�½≤��iC

�: Is clearWarnings Φkú�Mú���iC�MúSw½≤��÷�iC

Yz�Γ�Mú SQLWarning ½≤AJDBC X�{í�bSw��í�zMúCo�UC�@�ANOMú

SQLWarning ½≤��≈G

v H Connection ���ÑA��s� StatementBPreparedStatement � CallableStatement ½≤�AN�Mú�

iC

v H Statement ���ÑABzU@�»zí�N�Mú�i (�w∩ PreparedStatement � CallableStatement

A�Bz	»zí�)C

v H ResultSet ���ÑA½sw�σ���Mú�iC

DataTruncation ���I�:

DataTruncation O SQLWarning �l�OCb�ßX SQLWarning �ípUADataTruncation ½≤��iH�

ΣL SQLWarning ½≤@�ßX��[Cϕ
µ�jpWX setMaxFieldSize »zíΦkⁿw�jp�AK�

o���I�A²ú�°i⌠≤�i�º�C

DataTruncation ½≤ú��ΩTA± SQLWarning ���ΩT≤
�Ci��ΩT]AG

v w�e�Ω�����C

v DI��
µ���	�C

v 	��≤��� ResultSet 
µC

v ¬��gJΩ�w�AO�o�I�C

v Ω�w�e�Ω�qC

bY�ípUAiH�úΩT[KA²��¼pLk	
x
C±ΦíApG�� PreparedStatement � setFloat

ΦkAbs±π�	�µ�ñíJ@�	Ahiα�P DataTruncationA]�BI�iαj≤�
µis±��

j	Cbo�¼pUAI�@�����p�@LNqA²b≤UX�{íú�I�ΩTΦ�Ao�½nC

°i set() P update() Φk

U JDBC X�{íºí���L�tºC��X�{íA�p��� JDBC X�{í� IBM Toolbox for Java

JDBC X�{íA�b]w������°iΩ�I��DCo�b PreparedStatement set Φk� ResultSet

update ΦkW	¿CΣLX�{íhObBz»zí�°i�DABzL executeBexecuteQuery � updateRow

Φk�	¿C

bzú����Ω��A�D°iNó�A�úOÑ�Bz{
	
Lkiµ�A�o��D°ió�Ao�

�@k�Γ�nBG

v o��D�AN
�b��{íñ�Mó�¼pAúÑ�Bz���M�DC

v ]�b]w���N�dAJDBC X�{íbBz»zí�AiTw��Ω�w�	@w��Cp�@�A

Ω�wiNu@�
�A�B≤�	¿Bz{
C
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ResultSet.update() ΦkßX DataTruncation º�

H�@���ñAϕI�¼po��AResultSet.update() Φk�oX�iCN≤Ω�w�íJΩ�	�AYiα

o��ípCWµñwⁿ�AJDBC X�{í�bo�ípUßXº�C]�AJDBC X�{íHo�ΦíB

@C

bBz¼�Ω�I���� ResultSet update τ��AH�w∩¼���� update � insert »zí�Bz�

�»zí����AΓ�ºí�L�π�tOCΓ���Dú@�ANOzú��Ω�ú�WwC

NUMERIC � DECIMAL �
�I�p�IkΣ���AúoX�iCoNO JDBC for UDB NT �B@Φ

kA]O¼�í SQL b iSeries °A�W�B@ΦíC

��GΩ�D�I��A	ú�iµ��¡JC��ñLk±J NUMERIC � DECIMAL 
µ�⌠≤p�í

≈AN
�yó�L⌠≤�iC

d�pUAΣñ�] values ly��	AΩ�WNO��»zíW]w���G

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.

Ω�I��iPΩ�I�º��tO

WµñⁿXAϕgJΩ�w�	o�Ω�I�¼p�AN�ßXº�CYgJΩ�w�	��iµΩ�I�A

ú��iCoNϕ�bYB�	�Ω�I�¼pAzτ��NΩ�I��Bz�»zí�¼C��nD�

�AHUCXX� SQL »zí�¼�µ�G

v b SELECT »zíñAd����ú�laΩ�w�eC]�A@	��i�ϕ�Ω�I�¼pC

v b VALUES INTO � SET™ »zíñAΘJ	��≤ú�ΘX	C]��oX�iC

v b CALL »zíñAJDBC X�{íLkP�xs{
p≤Bz��Cϕxs{
��D�I��A@	ß

Xº�C

v ΣL��»zí�¼ú�ßXº�A�DoX�iC

Connection � data truncation �eP DataSource

\h��ñú� data truncation �eC��e�w]	� trueAϕ���dΩ�I��DAMßoX�i�ß

Xº�Cp�Y�	Lk±JΩ�w
µA²∩z�Ñ�ú½nAbo�ípUA≥≤ΦK���α�qAY

i����eCzi²X�{í¿qNπ�	
í±J
µñC

data truncation �e�∩r	�Gi	���Ω��¼��

bqeX���ñAdata truncation �eiMwO�ßXΩ�I�º�Cdata truncation �e���ANO²

JDBC ��{íúß�Y�	D�I�A]�ϕ�∩ª��ÑAO�I��ú½nCϕ��{í��b

DECIMAL(2.0) ñíJ 100 �AQzú�µΩ�wñ�xs 00 � 10C]�AJDBC X�{í� data

truncation �ew���≤A{b�A�≤r��¼���A�p CHARBVARCHARBCHAR FOR BIT DATA

� VARCHAR FOR BIT DATAC

data truncation �e�A�≤��

data truncation �eO JDBC X�{í�]wAúOΩ�w�]wC]�Aª�úvT»zíσrC�pAH

UBz�»zí��bΩ�w� CHAR(8) 
µñíJ@�	A²�≤ data truncation X�w]� falseA�H

M�ó� (�] connection �LBwtm� java.sql.Connection ½≤)C
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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.

Y�ú½n�Ω�I�A��� JDBC X�{í]�ßXº�

��� JDBC X�{íú�d�zú�����Ω�C]�o�u�²Bz{
≤CCM����AY�	

O�D�I�A∩z�Ñ	
ú½nA² data truncation connection �e��]w� falseC

�pA�	 ’dettinger ’ o� char(10) �AY��	w�X��½n�WhAM�ßXº�CoNO JDBC

for UDB NT �B@ΦíF M�AYOb SQL »zíñHσr�	�	ANú�o�o��GCb�P�í

pUAΩ�w���
��≤B���µAúoX�iC

JDBC X�{í�ßXº���DpUG

v C@� set Φkú�O��nA�y¿��αtⁿú�jC@δ�ÑAº�H��t���GAq��]≤

Y�τ��y¿�ej�αtⁿA�p��ú� setString()C

v z��MºDq�L	≤�A�pAziα�w∩�J�rΩ	Is trim τ�C

v z��{@�÷≤Ω�w
µ��DCCCSID 37 ��µAb CCSID 65535 � 13488 ñ�D�µC

��I�

setMaxFieldSize »zíΦkiHⁿw⌠≤
µ��jµ�jpCYO]�jpWL�jµ�jp	�I�Ω�A

�ú�oX�i�º�CpP²eú�� data truncation �eA�Φk]u�vTr��¼A�p

CHARBVARCHARBCHAR FOR BIT DATA � VARCHAR FOR BIT DATAC

º�

º�NOu@��Φµ�CYn	¿u@�Φµ�Aiα�∩Ω�w��X��@C

��º�Σ�A��{íiú�UCO�G

v TΩϕ�@�u@�Φµ�	¿����BJC

v Yu@µ����Σñ@�BJó�Ai��u@�Φµ��w	¿�⌠≤u@A²Ω�w��º�}

lºe�¼AC

º�iú�Ω�πX�B�T���yNAH�b�µs�Ω���@P�C�� Java Database Connectivity

(JDBC) �e�X�{í��Σ�º�C

�: ���Q���º��º���� JDBC º�CJava ���� JDBC X�{íΣ� Java Transaction API

(JTA)B��íº��ΓÑqTwqT≤w (2PC)C

��º�u@�H Connection ½≤h��BzCϕ@�º��u@	¿�AYiIs commit Φk���C Y

��{í�≤º�Ah�	Is rollback ΦkC

@�suºU��� Statement ½≤A��≤º��@í≈Coϕ�Y��{í��T� Statement ½≤AB

Q�C@�½≤��≤Ω�wA h@�Is commit � rollbackAoT�»zí���u@N�[	¿��≤C


Θft SQL ���Acommit � rollback SQL »zíi����º�Co� SQL »zí�Lk�Aai

µ��A]�ú�	b JDBC ��{íñ��	¿º�C

��Tw�í:

�w]AJDBC ��u��Twvo�@��íCoϕ�Ω�w�C@�≤s�@��Y�[	¿C
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U@u@�Φµ��n≤sΩ�w@�HWAhLk≤��Tw�íºUw
a	¿CYb⌡µY�≤sºß

P⌡µΣL≤se�oq�íA��{í�t�o��DA��Tw�íNLk���@��≤C

]�b��Tw�íU��Y⌡µ�[�≤A�HNS�n���{í�Is commit Φk� rollback ΦkC

]]�sg��{íN≤[e÷C

susb�íiH�Aa�������Tw�íC�]Ω���wsbA��Tw���ΦípUG

Connection connection = dataSource.getConnection();

Connection.setAutoCommit(false); // Disables auto-commit.

Y≤º��í�≤��Tw�]wAh⌠≤
mñ�u@ú���TwC∩≤��íº�ñ�su����T

wANú� SQLExceptionC

º�j≈h�:

º�j≈h�iⁿwº���»zíiH��
�Ω�Cb�P��Ω����º�ºíAunwqiα�¼

�µ�Ao�h�N�
�vT��µs��{
C

Ω�w��

Ω�w��ϕ�qµ@º��ñ
�ú���GⁿGú�TA²q��º��πΘñ
��oS�TCHUí

�úP�¼�Ω�w��G

v UC¼p�o���¬�G

1. º� A bϕµ�íJ@CC

2. º� B ¬��CC

3. º� A �αC

º� B iαw�	º� A íJ�C�∩t�⌡µu@A²�Co��úú��¿Ω�w��[í≈C

v UC¼p�o�Ds≥¬�G

1. º� A ¬�@CC

2. º� B �≤�CC

3. º� A A@�¬�P@CA�o�s��GC

v UC¼p�o�H¬�G

1. º� A ¬� SQL d�Wí¼ WHERE ly���CC

2. º� B t�íJ@CA�Cí¼ WHERE lyC

3. º� A ½s�⌠ WHERE °≤A��o�B�sCC

�: bezh�WADB2 for iSeries ≥≤ΩwªñA�ú@w�²��{ío�e\�Ω�w��C

JDBC º�j≈h�

IBM Developer Kit for Java JDBC API � 5 �º�j≈h�CHUN��C¡ε��¬¡εCXG

JDBC_TRANSACTION_NONE
��Sϕ��AⁿX JDBC X�{íúΣ�º�C

JDBC_TRANSACTION_READ_UNCOMMITTED
�h�e\º�o�Ω�W�Tw��≤C��Ω�w��úiαX{≤�h�WC
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JDBC_TRANSACTION_READ_COMMITTED
�h�ϕ�Twº�ºeAº���⌠≤�≤�ú�����C�H	
ú�o���¬��í�C

JDBC_TRANSACTION_REPEATABLE_READ
�h�ϕ�¬��C�O�ΩwA]�b	¿º�ºeAt@�º�Lk�≤oXCCp�Núe\

��¬��Ds≥¬�C²�iαo�"H¬�C

JDBC_TRANSACTION_SERIALIZABLE
ww∩º��ΩwϕµA]�A��ObϕµñsW	�	ú	�ΣLº�ALk�≤ WHERE °≤C

p�iH�ε���¼�Ω�w��¼pC

iH�� setTransactionIsolation Φk��≤su�º�j≈h�C

�� ANZJVM ⁿO��N��

q����O JDBC WµwqWz� 5 �º�h�C@δúH� TRANSACTION_NONE 	NϕbS�Tw


ε�ípU⌡µ�º�CΩ�WAJDBC Wµ�Dp�wq TRANSACTION_NONECTRANSACTION_NONE

O JDBC Wµ�wq�@�h�A	h�ñAX�{íúΣ�º�ABúO JDBC �e�X�{íC Is

getTransactionIsolation Φk�A�ú�°i NONE h�C

�≤ JDBC X�{í�w]j≈h�ObΩ@ΦíWMwA�Ho��Dú°�MC��� JDBC X�{í

w]�º�j≈h�� NONECoi²X�{íBzLº�Θx���Aúz�⌠≤ⁿwA�p QGPL �

�w����C

��� JDBC X�{íi²zb setTransactionIsolation Φkñ�J JDBC_TRANSACTION_NONEA�ⁿw none

@�su�eC²Y	� n o n eAh g e t T r a n s a c t i o n I s o l a t i o n Φk@	�°i

JDBC_TRANSACTION_READ_UNCOMMITTEDCp�nA��{í�	tdl�z�b⌡µ�h�C

bH���ñAY�zⁿw��Tw� trueAJDBC X�{íiNº�j≈h�∩� noneA]�t��Lu

����Tw�í�º�C÷Mú�±ⁿ�\αA²�Db��ípUúαú��T��GC�D�S�⌠F

Ω�w�N��Tw�º�Pº�j≈h��º��}C]�Ab����Tw�ípUAH

J D B C _ T R A N S A C T I O N _ S E R I A L I Z A B L E h��⌡µ	
��C�@L��ípOH

JDBC_TRANSACTION_NONE h��⌡µA²oúb��Tw�íñCϕt��tXY�º�j≈h��⌡µ

�A��{íNLkx
Tw�¡C

JDBC WµP iSeries ¡xºí�º�j≈h�

iSeries ¡x�º�j≈h��Σq��W�A²ú�X JDBC Wµ�ú��W�CUϕ±∩ iSeries ¡x��

�W�A²�úÑP≤ JDBC Wµ���W�G

JDBC h�* iSeries h�

JDBC_TRANSACTION_NONE *NONE � *NC

JDBC_TRANSACTION_READ_UNCOMMITTED *CHG � *UR

JDBC_TRANSACTION_READ_COMMITTED *CS

JDBC_TRANSACTION_REPEATABLE_READ *ALL � *RS

JDBC_TRANSACTION_SERIALIZABLE *RR

* �ϕµñA�FMíí�AJDBC_TRANSACTION_NONE 	P iSeries h� *NONE � *NC �bP@CC

o�úϕ�P@C� JDBC WµP iSeries h���C

xsI:
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xsIiHbº�ñ]wu�mIvCxsINO²��{íiH�α�Y�¼A��dIAp�@�ANú

�±≤π�º�C xsI�ú≤ JDBC 3.0Aϕ���{í�b Java Development Kit (JDK) 1.4 �ß≥�

�W⌡µA�iH��xsICA�AxsIb Developer Kit for Java ñ]O��X{Aϕ�Y�� Developer

Kit for Java ��� JDK 1.4 �ß≥��AhúΣ�xsIC

�: t�ú� SQL »zíHBzxsIC�� JDBC ��{íún
�b��{íñ��o�»zíCYo

≥�AY�B@S�DAJDBC X�{íoNLkl�xsIC���	�KΓ��¼VX�� (τYA�

KP����v�xsI SQL »zí� JDBC API)C

]w��α�xsI

ziHzLº��B@�]wxsICY�aΦX��A��{íYi�α�o�xsIAAqxsI}l�

≥BzUhCUCd�ñA��{í�bΩ�wϕµ�íJ FIRST o�	C���]wxsIA�BbΩ�w

�íJt@�	 SECONDC MßoX�α�xsI��@ANíJ SECOND �u@��A²� FIRST ¿

�
mº��@í≈C�ßAíJ THIRD o�	ATwπ�º�C��AΩ�wϕµ]t FIRST � THIRD

oΓ�	C

d�G]w��α�xsI

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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();

÷Mb��Tw�íñ]wxsI�	ú���DA²]�º��⌠�AxsIN�ó�A�HLk�αC

�±xsI

��{íiH�� Connection ½≤� releaseSavepoint Φk�
±xsIC@�
±xsIºßAA���α

N��Pº�Cϕº�Tw��α�AN���
±��xsIC�αY�xsI�A]�@�
±ß≥�Σ

LxsIC

��íº�

b Java Database Connectivity (JDBC) ñAº�q�o�b��Coϕ�µ@suYi	¿π�º����u

@ABsu@�uαBz@�º�Cϕº����u@�	¿�ó��AN�IsTw���A²u@�≥i

µAn²s�µ÷oH}lCM�AJava ñ�º���≤iÑ�Σ�A\αWL��º�C�Σ�� Java

Transaction API 	
ⁿwC

Java Transaction API (JTA) Σ��°�º�CτΣ�Nº�P Connection ½≤�≈CJDBC OΘ� Object

Database Connectivity (ODBC) PuX/Open Ish��� (CLI)vWµAJTA OΘ� X/Open Extended

Architecture (XA) WµCJTA P JDBC i¼�X@Nº�P Connection ½≤�≈CNº�P Connection ½

≤�≈ßAYi²µ@suP�Bzh�º�C��aAτi��h�su�Bzµ@º�C

Java Transaction API (JTA) 1.0.1 Wµ

�: pGz�Γ�� JTAA��\ JDBC J�AH�o�
M≤�O⌠�ñn� Java Archive (JAR) ��

÷ΩTCz�n JDBC 2.0 ∩��M≤� JTA JAR � (Yz⌡µ JDK 1.4 �ß≥��AJDK ���M

Σo���)C�w]ú�hΣo���C
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�� JTA �º�

ϕ JTA P JDBC @���AΓ�ºí�iµ@sΩBJ�F¿º�u@C∩ XA �Σ��zL

XADataSource �O�F¿C��OiΣ�]wsuxs
@�AΦíPΣ ConnectionPoolDataSource �¬�O

	
�PC

ziHQ� XADataSource Ω���� XAConnection ½≤CXAConnection ½≤iϕ@ JDBC Connection ½

≤P XAResource ½≤�xs
C]p XAResource ½≤���AY�Bz XA º�Σ�CXAResource iz

Lº� ID (XID) o�½≤�Bzº�C

XID Oz�Ω@���CªNϕ Java ∩ X/Open º� ID � XID �c∩MCo�½≤]tT���G

v s�º��µí ID

v s�º� ID

v �Σ¡w�

p�����	πΩTA��\ JTA WµC

d�G�� JTA �Bzº�π�p≤b��{íñ�� JTA �Bzº�C

�� UDBXADataSource ∩xs�@����íº��Σ�

Java Transaction API ∩suxs
@�ú�
��Σ�CUDBXADataSource O ConnectionPoolDataSource �

�
�OAi²��{ís�xs� XAConnec t ion ½≤C]� UDBXADataSource NO@�

ConnectionPoolDataSourceA�H UDBXADataSource �tm��kAP�� DataSource ∩½≤xs
@��

Σ��í���PC

XADataSource �e

úF ConnectionPoolDataSource ú���eº�AXADataSource ���ú�UC�eG

]wΦk (Ω��¼) � í�

setLockTimeout (int) 0 �⌠≤��	 bº�h�WA⌠≤��	�����

ΩwO� (Hϕ�µ�)C

ΩwO� 0 ϕ�º�h�WújεΩw

O�	A²ΣLh�W (u@�ϕµ) �

iαjεC

w]	� 0C

setTransactionTimeout (int) 0 �⌠≤��	 ⌠≤��	�����º�O� (Hϕ

�µ�)C

º�O� 0 ϕ�újεº�O�	CY

º��@��íWLO�	Ah���

uα��A�ßYA≤�º�U��⌡

µu@AN��Po�º�C

w]	� 0C
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ResultSet Pº�

²ed�π�
�º����P�⌠Aú�º�Aº�τi��@q�íAMßA��B@CNº��í��

� ResultSet Ω��ÑAo≥�N�ú�\h�ípC

�µ�º��⌠

ϕz�⌠º��A�º�ºU�����w}�� ResultSetAτHº��÷¼CϕzúA�� ResultSet �A

��z�Ta�H÷¼AH	��j�¡µBzαOCM�A∩≤º��íw}��⌠≤ ResultSetAY≤Is

XAResource.end ºßSA�s�Ah��Pº�C

�÷�µ��ΩTA��\d�G�⌠º�C

�����

ϕº����Aú�\s��º�@��í���� ResultSetA��o�º�CM�Aϕº����AYiA

��� ResultSetAB	�bº���ºe�¼AC

�÷�µ��ΩTA��\d�G�����º�C

vTw��� ResultSet

ϕº����ALks� ResultSetCM�A�Oibt@�º�ºU½sBz Statement ½≤�⌡µu@C]

� JDBC Statement ½≤@�uα�@� ResultSet (úLAJDBC 3.0 Σ�@�xs{
IsiH�h��µ

ResultSetA�≤��)A�H�÷¼w���º����� ResultSetA�αí¼sº��nDCΩ�í��O

p�C

�÷�µ��ΩTA��\d�Gw��� ResultSetC

��G÷M JDBC 3.0 �\@� Statement iHb@�xs{
IsWP�}�h� ResultSetA²ª��Q°

�@ΘA�BAYbs�º�ºU½sBz StatementAResultSet N�
í÷¼CHµ@»zí�ÑAúiα²

Γ�º�� ResultSet P�úb@�ñC

hu@�

JTA API �]piHNº�P JDBC su�≈C� API i²z��h�su�Bzµ@º�A�²µ@su

P�Bzh�º�Co��hu@�AiHF¿ JDBC LkW�	¿�\h�°�@�C

o�d�π�h�suBzµ@º�C

o�d�π�Ph�µ÷P�o��µ@suC

�÷�� JTA �i@BΩTA��\ JTA WµCJDBC 3.0 Wµτí�oΓ��Np≤�¼ft�Σ���

íº��ΩTC

ΓÑqTw�º�Oⁿ

JTA API N��íΓÑqTwqT≤w�d⌠A
íeú���{íCp²ed���Ab JTA º�U��
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class 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();

} finally {
if (c != null) {

c.close();
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}
}

}

/**
* 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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}
}

}
}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;
public class JTAMultiConn {

public static void main(java.lang.String[] args) {
JTAMultiConn test = new JTAMultiConn();
test.setup();
test.run();

}
/**
* Handle the previous cleanup run so that this test can recommence.
*/

public void setup() {
Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");
}
catch (SQLException e) {
// Ignore... does not exist
}
s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR

(50))");
s.close();

}
finally {

if (c != null) {
c.close();

}
}

}
/**
* This test uses JTA support to handle transactions.
*/

public void run() {
Connection c1 = null;
Connection c2 = null;
Connection c3 = null;
try {

Context ctx = new InitialContext();
// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource)

ctx.lookup("XADataSource");
// From the DataSource, obtain some XAConnection objects that
// contain an XAResource and a Connection object.
XAConnection xaConn1 = ds.getXAConnection();
XAConnection xaConn2 = ds.getXAConnection();
XAConnection xaConn3 = ds.getXAConnection();
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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) {

System.out.println("Note: Cleaup exception " +
e.getMessage());
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}
}

}
}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTAMultiTx {

public static void main(java.lang.String[] args) {
JTAMultiTx test = new JTAMultiTx();

test.setup();
test.run();

}

/**
* Handle the previous cleanup run so that this test can recommence.
*/
public void setup() {

Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

try {
s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");

} catch (SQLException e) {
// Ignore... does not exist

}

s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))");

s.close();
} finally {

if (c != null) {
c.close();

}
}

}

/**
* This test uses JTA support to handle transactions.
*/
public void run() {

Connection c = null;

try {
Context ctx = new InitialContext();
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// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource) ctx.lookup("XADataSource");

// From the DataSource, obtain an XAConnection object that
// contains an XAResource and a Connection object.
XAConnection xaConn = ds.getXAConnection();
XAResource xaRes = xaConn.getXAResource();
Connection c = xaConn.getConnection();
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();

}
}

}
}

d�Gw��� ResultSet:
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class 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
// 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.
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// 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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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();
} 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
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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, transaction identifier is required.
// An implementation of the XID interface is not included
// with the JDBC driver. See Transactions with JTA for a
// description of this interface to build a class for it.
Xid xid = new XidImpl();

// The connection from the XAResource can be used as any other
// JDBC connection.
Statement stmt = c.createStatement();

// The XA resource must be notified before starting any
// transactional work.
xaRes.start(xid, XAResource.TMNOFLAGS);

// Create a ResultSet during JDBC processing and fetch a row.
ResultSet rs = stmt.executeUpdate("SELECT * FROM CUJOSQL.JTATABLE");
rs.next();

// When the end method is called, all ResultSet cursors close.
// Accessing the ResultSet after this point results in an
// exception being thrown.
xaRes.end(xid, XAResource.TMNOFLAGS);

try {
String value = rs.getString(1);
System.out.println("Something failed if you receive this message.");

} catch (SQLException e) {
System.out.println("The expected exception was thrown.");

}

// Commit the transaction to ensure that all locks are
// released.
int rc = xaRes.prepare(xid);
xaRes.commit(xid, false);

} catch (Exception e) {
System.out.println("Something has gone wrong.");
e.printStackTrace();

} finally {
try {

if (c != null)
c.close();

} catch (SQLException e) {
System.out.println("Note: Cleaup exception.");
e.printStackTrace();

}
}

}
}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTATxSuspend {

public static void main(java.lang.String[] args) {
JTATxSuspend test = new JTATxSuspend();

test.setup();
test.run();

}

/**
* Handle the previous cleanup run so that this test can recommence.
*/
public void setup() {

Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

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
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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. 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);

// 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);
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} 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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úiH��	���\αC�pAb PreparedStatement � CallableStatement �OñAτΣ� Statement �O

�\αC ² Statement �O� executeQueryBexecuteUpdate � execute Φk���C o�Φk��ABz SQL

»zíAY��P�ft PreparedStatement � CallableStatement ½≤���Ah��Pº�C

Statement:

Statement ½≤iHBzRA SQL »zí��o»zíú���GCC@� Statement ½≤C�uα}�@�

ResultSetC b��Bz SQL »zí�»zíΦkñAYw�}��»zí ResultSetAN�⌠ta÷¼»zí

�{µ ResultSetC

��»zí

Connection ½≤� createStatement ΦkiH�� Statement ½≤C �pA�]�@�W� conn � Connection

½≤wsbAHU{íXµN��@� Statement ½≤AN SQL »zí��Ω�wG

Statement stmt = conn.createStatement();

ⁿw ResultSet �Φ

ResultSet ��ΦP�ß��o� ResultSet �»zí�÷pCConnection.createStatement Φki²zⁿwo�

ResultSet �ΦC HU���Is createStatement Φk�@�d�G

d�GcreateStatement Φk
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�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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);

�÷o��Φ�ΩTA��\ ResultSetC

Bz»zí

Yn�� Statement ½≤�Bz SQL »zíA�zL executeQuery()BexecuteUpdate() � execute() Φk�F

¿C

q SQL d����G

YnBz��� ResultSet ½≤� SQL d�»zíA��� executeQuery() ΦkC��\d�{íA�{í

�� Statement ½≤� executeQuery Φk��o ResultSetC

��GY�� executeQuery �Bz� SQL »zí��� ResultSetAh�ßX SQLExceptionC

�� SQL »zí�≤sp�

Yw� SQL O���≤sp��uΩ�wqyÑ (DDL)v»zí�uΩ��@yÑ (DML)v»zíA���

executeUpdate() ΦkC StatementExample {í�� Statement ½≤� executeUpdate ΦkC

Bzw����Gú�� SQL »zí

Yú�D SQL »zí�¼A��� execute ΦkCBz�ΦkºßAJDBC X�{íNizL API IsAV

��{íϕ� SQL »zíú�≤��GCY�G��O@� ResultSetAh execute Φk��� trueAY�	

	�≤sp�Ah��� falseC�oo�ΩTºßA��{íYi��»zíΦk� getUpdateCount �

getResultSetA ��� SQL »zíBzß���	CStatementExecute {í�b Statement ½≤W�� execute

ΦkC �{íw��	���� SQL »zíC{í�úz�zú�� SQL σrA�O
�Bz»zíAM

ßMwwBz����÷ΩTC

��Gϕ�G� ResultSet �AIs getUpdateCount Φk��� -1Cϕ�G�≤sp��AIs getResultSet

Φk����	C

cancel Φk

�� JDBC X�{í�Φk�O�PBAH�εb�P½≤W⌡µ�Γ�ⁿy¿½≤�	lC² cancel Φk

h���C@�ⁿiH�� cancel ΦkA�H�ε�P½≤�t@�ⁿW°�í⌡µ� SQL »zíC ��

� JDBC X�{íLkjεY�ⁿ�εB@FuαnDY�ⁿ�ε�biµ�@�C]�AD��°�»zíA

M�n@q�í�α�εCcancel Φki��ñεt�Wó
� SQL d�C

d�G�� Statement ½≤� executeUpdate Φk:

HUd�N�dp≤�� Statement ½≤� executeUpdate ΦkC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C
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import java.sql.*;
import java.util.Properties;

public class StatementExample {

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

// Suggestion: Load these from a properties object.
String DRIVER = "com.ibm.db2.jdbc.app.DB2Driver";
String URL = "jdbc:db2://*local";

// Register the native JDBC driver. If the driver cannot be
// registered, the test cannot continue.
try {

Class.forName(DRIVER);
} catch (Exception e) {

System.out.println("Driver failed to register.");
System.out.println(e.getMessage());
System.exit(1);

}

Connection c = null;
Statement s = null;

try {
// Create the connection properties.
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database.
c = DriverManager.getConnection(URL, properties);

// Create a Statement object.
s = c.createStatement();
// Delete the test table if it exists. Note: This
// example assumes that the collection MYLIBRARY
// exists on the system.
try {

s.executeUpdate("DROP TABLE MYLIBRARY.MYTABLE");
} catch (SQLException e) {

// Just continue... the table probably does not exist.
}

// Run an SQL statement that creates a table in the database.
s.executeUpdate("CREATE TABLE MYLIBRARY.MYTABLE (NAME VARCHAR(20), ID INTEGER)");

// Run some SQL statements that insert records into the table.
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’RICH’, 123)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’FRED’, 456)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’MARK’, 789)");

// 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 {
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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.");

}
}

}
}

PreparedStatements:

PreparedStatement i�
 Statement ��ABΣ�b SQL »zí�[J��C

�	�Ω�w� SQL »zíA�zLΓBJ�{
N�G���zC�n��ºßAHYiµBzC²zL

Statement ½≤AoΓ�Ñqb��{íñⁿG¿�@�ÑqC PreparedStatement iHNoΓ�BJ�≈CY

τAb��½≤�iµ��BJA�≤ PreparedStatement ½≤WIs executeQueryBexecuteUpdate � execute

Φk�iµBzBJC

Yú[J��O�ANΓiHN SQL Bz{
�	¿Γ�ÑqA]@LNqCb��{í�±J��O�AN

O�FVΩ�wϕ����í�LSw�	A²bBzºe�ú�@�	C SQL »zíH��Nϕ��O�C

��O�iNSwnD��� SQL »zí@δ�C �pAHUC SQL d�»zí��G

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ’DETTINGER’

��Sw� SQL »zíA���@�	F]NO�� Dettinger o��u��÷ΩTCun[J��O�A»

zíN�≤�u�G

SELECT * FROM EMPLOYEE_TABLE WHERE LASTNAME = ?

un]w��O��	AYiqϕµñ�o⌠≤�u�ΩTC

PreparedStatement ��αú�{
¬≤ StatementA ]�ez Statement d�u�gL@���ÑqAMßN

÷�úP���	��	aBzC

�: �FΣ��� JDBC X�{í�»zíxs
@�A��� PreparedStatementC

�÷����»zí�ΩTA]A����»zíBⁿw�G��ΦBBz��ú��Σ	�]w��O�A

��\G

����� PreparedStatement:

prepareStatement Φki����s� PreparedStatement ½≤C úP≤ createStatement ΦkA��

PreparedStatement ½≤�A]�P�ú� SQL »zíC ��ASQL »zí�²	¿ems�H���C

���íA�]�@�W� conn � Connection ½≤wsbA bUCd�ñN��@� PreparedStatement ½

≤A�B��nbΩ�w�Bz� SQL »zíC

PreparedStatement ps = conn.prepareStatement("SELECT * FROM EMPLOYEE_TABLE
WHERE LASTNAME = ?");
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ⁿw ResultSet �Φ���ú�Σ�Σ�

pP createStatement ΦkAprepareStatement ΦkbΣ�ⁿw ResultSet �Φ�A]�Wⁿ�í�C

prepareStatement Φkτ�U��Θ�Bz��ú��Σ	CHUd�í�p≤��Is prepareStatement ΦkG

d�GprepareStatement Φk

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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);

Bz��

�²]wC@���O��	A�αBz PreparedStatement ½≤C PreparedStatement ½≤ú�\hΦk�

]w��C ��Φk�� s e t < T y p e > µíAΣñ < T y p e > � J a v a Ω��¼C�pA

setIntBsetLongBsetStringBsetTimestampBsetNull � setBlobAY�≤o�ΦkCo�ΦkXGú�ⁿΓ���G

v �@����»zí����	�C��O�q 1 }ls�C

v �G������]w�	C��@� set<Type> Φkt�B����A �p setBinaryStream � length �

�C

p�
�ΩTA��\ javadoc � java.sql M≤CWzd�ñwⁿw�� SQL »zí� ps ½≤AHU{í

XNí�p≤bBzºeⁿw��	G

ps.setString(1,’Dettinger’);

Y��Bz��]w��O�� PreparedStatementAN�ßX SQLExceptionC

�: ��O�@�]wßA�bU{
ºíO��P�	A
�o�UC¼p�εG

v St�Is set Φk�∩���	C

v Is clearParameters Φk�	ú��	C

clearParameters Φk�N��
í��¿�]wC Is clearParameters ºßA������A�Is set

ΦkA�α�≥U@�BzC

ParameterMetaData Σ�

�@�s� ParameterMetaData ��i²z������÷ΩTC o�Σ�O ResultSetMetaData ��RAΓ

���ⁿC�pAδ�
Bp���BΩ��¼BΩ��¼W����O��\�	ÑΩTA
íú�ú�C

�÷p≤b��{íñ��o�sΣ��ΩTA��\d�GParameterMetaDataC
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d�GParameterMetaData:

HU��� ParameterMetaData ��������÷ΩT�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

//////////////////////////////////////////////////////////////////////////////////
//
// 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.
// 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));
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System.out.println(" Signed? is " + pmd.isSigned(i));
}

}
}

Bz PreparedStatement:

Q� PreparedStatement ½≤�Bz SQL »zí�zL executeQueryBexecuteUpdate � execute Φk�F¿A

N�Bz Statement ½≤@�C ²úP≤ Statement ��Ao�Φkú��J��A]���½≤�wgú

� SQL »zíC�≤ PreparedStatement i�
 StatementA�H��{íiIs�ⁿ SQL »zí�

executeQueryBexecuteUpdate � execute ΦkC uOo���ßX SQLExceptionC

q SQL d����G

YnBz� SQL d�»zí��� ResultSet ½≤A��� executeQuery ΦkC PreparedStatementExample

{íQ� PreparedStatement ½≤� executeQuery Φk��o ResultSetC

�: Y�� executeQuery Φk�Bz� SQL »zí��� ResultSetAh�ßX SQLExceptionC

�� SQL »zí�≤sp�

Yw� SQL O���≤sp��uΩ�wqyÑ (DDL)v»zí�uΩ��@yÑ (DML)v»zíA���

executeUpdate ΦkC PreparedStatementExample d�{í�� PreparedStatement ½≤� executeUpdate ΦkC

Bzw����Gú�� SQL »zí

Yú�D SQL »zí�¼A��� execute ΦkCBz�ΦkºßAJDBC ��{íNizL API IsAV

��{íϕ� SQL »zíú���G�¼CY�G��O@� ResultSetAh execute Φk��� trueAY�

		�≤sp�Ah��� falseC�Fo�ΩTA��{íYi�� getUpdateCount � getResultSet »zí

ΦkA �� SQL »zíBzß���	C

��Gϕ�G� ResultSet �AIs getUpdateCount Φk��� -1Cϕ�G�≤sp��AIs getResultSet

Φk����	C

d�G�� PreparedStatement ��o ResultSet:

HUd�í�p≤�� PreparedStatement ½≤� executeQuery Φk��o ResultSetC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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);
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}

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.
}

// 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 {
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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));
}

} 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.");

}

}
}

}

CallableStatements:

CallableStatement ��O PreparedStatement ��
AiΣ�ΘX�ΘJ/ΘX��CCallableStatement ��τΣ

� PreparedStatement ���ú��ΘJ��C

CallableStatement ��i² SQL »zíIsxs{
Cxs{
Oπ�Ω�w���{íCo�{í�UCS

�G

v π�ΘJ�ΘX��A�P��ΘJ/ΘX���C

v π��		C

v i��h½ ResultSetC
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b[�WAJDBC �xs{
IsO∩Ω�w�µ@IsA²Pxs{
�÷�{í]\iHBzW��Ω�w

nDCxs{
{í]α≈⌡µ SQL »zíq�Lk	¿�ΣL\h{í�@�C

]� CallableStatement ϕ� PreparedStatement ��í�j≈��ÑqPBzÑqA�H]�αOF�½	�

���
��G (p�
�ΩTA��\ PreparedStatement)C�≤xs{
� SQL »zí�X≤{íñA]

��HRA SQL �BzA�oHi@Boº�αCNjqΩ�wu@��¿i½	���µ@Ω�wIsAN

Oxs{
�
�k��lC÷Mu�o�IszL⌠⌠yVΣLt�A²�nD¼Hb��t�W	¿\h

u@C

�� CallableStatement

prepareCall Φki����s� CallableStatement ½≤CpP prepareStatement ΦkA�� CallableStatement

½≤�A]�ú� SQL »zíCí� SQL »zí�iµems�C�pA�]�@�W� conn �

Connection ½≤wsbAHU{íXN��@� CallableStatement ½≤A�B	¿��ÑqA² SQL »zí

��n}l≤Ω�w�iµBzG

PreparedStatement ps = conn.prepareStatement("? = CALL ADDEMPLOYEE(?, ?, ?");

ADDEMPLOYEE xs{
i�ⁿsi�u�ΘJ��A]AmWB��OI�X�D����� IDCiqo

�ΩT≤sh�	qΩ�wϕµ���uΩTA�p�ΘB
OBí�ÑCt�Axs{
O@�iw∩�

uú������ ID �qll≤a}�{íCxs{
τiQ�l���W�PKX�eqll≤�H�

gzFH�gzNiHú�ΩT��uC

ADDEMPLOYEE xs{
]w���		C�	XiαO¿\X�ó�XA�Is{í≤ó�o����C

�		τiwq�si�u�	q ID �XC]NOíAxs{
{íb�íBzd�A�}�o�d��

ResultSetA�Is{í��C²d���s�u�ΩTAAzL��� ResultSet ú��Is{í��AO±�

Xz��kC

UCU�í�p≤	¿U��¼�@�C

ⁿw ResultSet �Φ���ú�Σ�Σ�

pP createStatement P prepareStatementAprepareCall �h���iΣ�ⁿw ResultSet �ΦC²úP≤

prepareStatementAprepareCall Φkúú��Θ��� CallableStatement ��ú��Σ	 (JDBC 3.0 úΣ��

º�)CHU���Is prepareCall Φk�@�d�G

d�GprepareCall Φk

// 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);

Bz��

p�σ}Y�zACallableStatement ½≤i�ⁿT���G

v IN

IN ���BzΦíP≤ PreparedStatementCQ���� PreparedStatement �OñU� set Φk�]w��C
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v OUT

OUT ��H registerOutParameter Φk�BzC�ú� registerOutParameter �íH	�����@���A

H SQL �¼��G���CbBz»zí�AJDBC X�{íN���w����Ω�CregisterOutParameter

Φk��ΣLΓ��ΘA��\ java.sql M≤ JavadocC

v INOUT

INOUT ���n⌡µ IN ��P OUT ���u@C∩≤C@� INOUT ��Az�²Is set ΦkP

registerOutParameter ΦkA�α≈Bz»zíCYLk]w�nO⌠≤��AhbBz»zí�AN�ßX

SQLExceptionC

p�
�ΩTA��\d�G��t�ΘJ�ΘX���{
C

pP PreparedStatementABz{
ºí�	��P� CallableStatement ��	AúDzA�Is set ΦkC

clearParameters ΦkúvTwnO�ΘX���CIs clearParameters ºßA�½s]w�� IN ���	A

²ú½snO�� OUT ��C

�: ��Vc��P��O�	�Γ��º�Cxs{
Is]tSw�q��J��CSw� SQL »zí�

� ? r� (��O�)ANϕ⌡µ�í�ú��	C���UCd��τMoΓ�º��tOG

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

�W�s�xs{���

xs{
����Σ�÷�W�ApUCxs{
�i��G

d�Gxs{
��

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

CREATE
PROCEDURE MYLIBRARY.APROC

(IN PARM1 INTEGER)
LANGUAGE SQL SPECIFIC MYLIBRARY.APROC
BODY: BEGIN

<Perform a task here...>
END BODY

Σñ�@�π���AW�O PARM1CJDBC 3.0 Σ��W��	��ⁿwxs{
��C��{
]w

CallableStatement �{íXpUG

CallableStatement cs = con.prepareCall("CALL APROC(?)");

cs.setString("PARM1", 6); //Sets input parameter at index 1 (PARM1) to 6.

Bz CallableStatement:

�� CallableStatement ½≤�Bz SQL xs{
Is�ΦkAP�� PreparedStatement ½≤�Bz��PC

��xs{���G

Y≤xs{
�Bz SQL d�»zíAhd��Gi�Isxs{
�{í��Cτi≤xs{
�Ish½

d�A�Is{íiHBz��i�� ResultSetC
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p�
�ΩTA��\d�G��t�h½ ResultSet �{
C

�: Y�� executeQuery Bzxs{
A²��� ResultSetAh�ßX SQLExceptionC

P�s� ResultSet

��xs{
��Gí��÷ ResultSet Pxs{
Ñ�DA�tA�≤�� Java Development Kit (JDK) �

��d�C�d�qxs{
}���@� ResultSet ��ß@�}�� ResultSetA�
Bz ResultSetC@�

ResultSet ÷¼ßA����U@� ResultSetC

JDK 1.4 �ß≥��Σ�qxs{
P��� ResultSetC

�: b V5R2 ñA�\αwzLuⁿOµ�� (CLI)v[J≥ª�t�Σ��C]�Ab V5R2 He�t�W

⌡µ� JDK 1.4 �ß≥��S�o�Σ�C

��xs{��≤sp�

��xs{
�≤sp�O JDBC WµñQ��\αA²�e iSeries ¡x�úΣ�CLkqxs{
Is�

�h�≤sp�Cp�qxs{
ñwBz� SQL »zí��≤sp�A�Γ�ΦkiH���	G

v N	ϕ@ΘX����C

v N	ϕ@����		��C��ΘX���SϕípCp��÷ΩTA��\uBz��		�xs{


vC

Bzw����Gú��xs{�

Yxs{
Is�ú���Gú�Ah�	�� execute ΦkCBz�ΦkºßAJDBC ��{íNizL API

IsAV��{íϕ�xs{
ú�≤��GCY�GO@�h� ResultSetAh execute Φk��� trueCx

s{
Isú���≤sp�C

Bz�����xs{�

iSeries ¡xΣ�xs{
iπ��ⁿτ��		��		Cxs{
�		���ΦíAN�ΣL����@

�A]���xs{
IsⁿúCd�pUG

? = CALL MYPROC(?, ?, ?)

xs{
Is��		@	�π��¼AB��ΣL⌠≤ΘX��@�nOC

p�
�ΩTA��\d�G��t��		�{
C

d�G��t�h½ ResultSet �{�:

�d�π�p≤s�Ω�wAMß��t�h½ ResultSet �{
C

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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");
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// Create the connection properties
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database
Connection c = DriverManager.getConnection("jdbc:db2://*local", properties);

Statement s = c.createStatement();

// Create a procedure with multiple ResultSets.
String sql = "CREATE PROCEDURE MYLIBRARY.SQLSPEX1 " +

"RESULT SET 2 LANGUAGE SQL READS SQL DATA SPECIFIC MYLIBRARY.SQLSPEX1 " +
"EX1: BEGIN " +
" DECLARE C1 CURSOR FOR SELECT * FROM QSYS2.SYSPROCS " +
" WHERE SPECIFIC_SCHEMA = ’MYLIBRARY’; " +
" DECLARE C2 CURSOR FOR SELECT * FROM QSYS2.SYSPARMS " +
" WHERE SPECIFIC_SCHEMA = ’MYLIBRARY’; " +
" OPEN C1; " +
" OPEN C2; " +
" SET RESULT SETS CURSOR C1, CURSOR C2; " +
"END EX1 ";

try {
s.executeUpdate(sql);
} catch (SQLException e) {
// NOTE: We are ignoring the error here. We are making
// the assumption that the only reason this fails
// is because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Now use JDBC to run the procedure and get the results back. In
// this case we are going to get information about ’MYLIBRARY’s stored
// procedures (which is also where we created this procedure, thereby
// ensuring that there is something to get.
CallableStatement cs = c.prepareCall("CALL MYLIBRARY.SQLSPEX1");

ResultSet rs = cs.executeQuery();

// We now have the first ResultSet object that the stored procedure
// 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
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// left open. Use that one.
i = 1;
while (rs.next()) {

System.out.println("MYLIBRARY procedure " + rs.getString(1)
+ "." + rs.getString(2) +
" parameter: " + rs.getInt(3) + " direction:
" + rs.getString(4) +
" data type: " + rs.getString(5));

i++;

}

if (i == 1) {
System.out.println("None of the stored procedures have any parameters.");

}

if (cs.getMoreResults()) {
System.out.println("Something went wrong,

there should not be another ResultSet.");
System.exit(0);

}

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}

d�G��t�ΘJ�ΘX���{�:

�d�π�p≤s�Ω�wAMß��t�ΘJ�ΘX���{
C

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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 " +
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"EX2: BEGIN " +
" SET P2 = P1 + 1; " +
" SET P3 = P3 + 1; " +
"END EX2 ";

try {
s.executeUpdate(sql);

} catch (SQLException e) {
// NOTE: We are ignoring the error here. We are making
// the assumption that the only reason this fails
// is because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Prepare a callable statement used to run the procedure.
CallableStatement cs = c.prepareCall("CALL MYLIBRARY.SQLSPEX2(?, ?, ?)");

// All input parameters must be set and all output parameters must
// be registered. Notice that this means we have two calls to make
// for an input output parameter.
cs.setInt(1, 5);
cs.setInt(3, 10);
cs.registerOutParameter(2, Types.INTEGER);
cs.registerOutParameter(3, Types.INTEGER);

// Run the procedure
cs.executeUpdate();

// Verify the output parameters have the desired values.
System.out.println("The value of P2 should be P1 (5) + 1 = 6. --> " + cs.getInt(2));
System.out.println("The value of P3 should be P3 (10) + 1 = 11. --> " + cs.getInt(3));

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}

d�G��t�����{�:

�d�π�p≤s�Ω�wAMß��t��		�{
C

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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 ();
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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.
String sql = "CREATE PROCEDURE MYLIBRARY.SQLSPEX3 " +

" LANGUAGE SQL SPECIFIC MYLIBRARY.SQLSPEX3 " +
" EX3: BEGIN " +
" RETURN 1976; " +
" END EX3 ";

try {
s.executeUpdate(sql);

} catch (SQLException e) {
// NOTE: The error is ignored here. The assumptions is
// made that the only reason this fails is
// because the procedure already exists. Other
// reasons that it could fail are because the C compiler
// is not found to compile the procedure or because
// collection MYLIBRARY does not exist on the system.

}
s.close();

// Prepare a callable statement used to run the procedure.
CallableStatement cs = c.prepareCall("? = CALL MYLIBRARY.SQLSPEX3");

// You still need to register the output parameter.
cs.registerOutParameter(1, Types.INTEGER);

// Run the procedure.
cs.executeUpdate();

// Show that the correct value is returned.
System.out.println("The return value

should always be 1976 for this example:
--> " + cs.getInt(1));

cs.close(); // close the CallableStatement object
c.close(); // close the Connection object.

} catch (Exception e) {
System.out.println("Something failed..");
System.out.println("Reason: " + e.getMessage());
e.printStackTrace();

}
}

}

ResultSet
ResultSet ��is�d��ú���GC bº�WAResultSet �Ω�i°�@�ϕµA�t@w�µ���

C�C �w]AϕµCO÷�
���Cb@CñAi�⌠≤�
�s�
µ	C

ResultSet �Φ:

�DDQ� ResultSet �ΦA�pAResultSet �¼A�µBzαOAH���Twsu½≤� ResultSet �Φ

�Wµ�÷¼ ResultSet �\αC
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�w]A����� ResultSet �� forward only �¼Aπ��¬�µBzαOABiH≤VTw�¡Odσ

�C²���AWebSphere �ew∩�w]�σ�OdαOA�HTw��⌠ta÷¼σ�Co��Φ�iz

L StatementBPreparedStatement � CallableStatement ½≤�Φk�tmC

ResultSet �¼

ResultSet �¼iⁿw ResultSet ��÷ΩTG

v ResultSet O�i�C

v ResultSet ��W����wq� Java Database Connectivity (JDBC) ResultSet �¼C

o� ResultSet �¼�wqpUG

TYPE_FORWARD_ONLY
uαq ResultSet }Y@
Bz����σ�C��w]�¼C

TYPE_SCROLL_INSENSITIVE
α≈HU�Φí� ResultSet �σ�Co�σ�b}���LkP��Ω�wo���≤CbBzd

��ú�Ω�ºßA�σ�Nt�í¼d�°≤�CC

TYPE_SCROLL_SENSITIVE
α≈HU�Φí� ResultSet �σ�Co�σ�iHP��Ω�wP�ío���≤CΩ�w��≤

�
�vT ResultSet Ω�C

JDBC 1.0 ResultSet @	� forward onlyCJDBC 2.0 wsWi��σ�C

��Gblocking enabled � block size su�e�vT TYPE_SCROLL_SENSITIVE σ��F�
C
⌠�Θ

�b JDBC X�{íh�¡��Ω�A]�iH[j�αC

��\d�GF�PúF�� ResultSetAΣñπ�ϕϕµ�íJεC�AF�PúF�� ResultSet Γ��≤

tºC

��\d�GResultSet F�
A Σñ�	 ResultSet �F�
Aπ�Y��≤p≤vT SQL »zí� where

lyC

	µBzαO

�µBzαO�Mw ResultSet O��ⁿ≤sC P�H ResultSet ������wq�¼Ci���µBz]

w	pUG

CONCUR_READ_ONLY
uα��qΩ�w¬XΩ�� ResultSetC��w]	C

CONCUR_UPDATEABLE
i[H�≤� ResultSetCo��≤iH±J≥ªΩ�w�Cp�
�ΩTA��\�≤ ResultSetC

JDBC 1.0 ResultSet @	� forward onlyCJDBC 2.0 wsWi≤s� ResultSetC

�: �	 JDBC WµAYo�	Lk@��AJDBC X�{íiH�≤ ResultSet �¼� ResultSet �µB

z]w	Cbo�ípUAJDBC X�{íN∩ Connection ½≤oX�iC

b@�ípUA��{í�ⁿw TYPE_SCROLL_INSENSITIVEBCONCUR_UPDATEABLE ResultSetCΩ�w

����s@≈Ω��F¿LF�
��@ΦíCzNLkzL����≤s≥ªΩ�wCYⁿwo���

XAX�{í�NF�
�≤� TYPE_SCROLL_SENSITIVEA�BoX�iϕ�w�≤z�nDC

IBM Developer Kit for Java 105



OdαO

Od�ΦiMwb Connection ½≤WIs commit O��÷¼ ResultSetCBzOd�Φ� JDBC API �ú≤

3.0 �C M�A��� JDBC X�{íwb����ñú�su�eAi²z∩suW����� ResultSet

ⁿww]	 (��\Connection �e� DataSource �e)C API Σ��m½su�e�⌠≤]wC Od�Φ

�	� ResultSet ��wqpUG

HOLD_CURSOR_OVER_COMMIT
Is commit ly�A��w}��σ�M	�}�¼AC����� JDBC w]	C

CLOSE_CURSORS_ON_COMMIT
Is commit ly�AY÷¼��w}��σ�C

�: bsuWIs rollback �A@	�÷¼��}��σ�C�D�HúhA²ooOΩ�wBzσ����

ΦkC

�	 JDBC WµAσ�OdαO�w]	�Ω@ΦíMwC��¡x∩��� CLOSE_CURSORS_ON_COMMIT

ϕ@w]	C∩jh���{í�ÑAo�	ú�y¿�DA²Yz���σ��≤VTw�¡Ah��N

X�{í�B@ΦíC IBM Toolbox for Java JDBC X�{íτ�� HOLD_CURSORS_ON_COMMIT w]

	A² UDB for Windows NT® � JDBC X�{íh�� CLOSE_CURSORS_ON_COMMIT @�w]	C

ⁿw ResultSet �Φ

@��� ResultSet ½≤ºßAResultSet ��ΦNúA∩�C]�Ab��½≤ºeNwⁿw�ΦC ziHz

L createStatementBprepareStatement � prepareCall Φk�Wⁿ�q�ⁿwo��ΦC

��\UCDD�ⁿw ResultSet �ΦG

v StatementGⁿw ResultSet �Φ

v PreparedStatementGⁿw ResultSet �Φ���ú�Σ	Σ�

v CallableStatementGⁿw ResultSet �Φ���ú�Σ	Σ�

�: � ResultSet ΦkiH�o ResultSet �¼� ResultSet ��µBzαOA²S�ΦkiH�o ResultSet

�OdαOC

d�GF�PúF�� ResultSet:

HUd�π�ϕϕµ�íJεC�AF�PúF�� ResultSet Γ��≤tºC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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();
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}

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 {

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
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// 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();

}
}

}

d�GResultSet F��:

HUd�í�H� ResultSet F�
�úPA�≤Np≤vT SQL »zí� where lyC

�F��d��XCL�A�d�ñ�Y�µíiαú�TC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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();
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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();

}
}

}

σ���:
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iSeries Java Database Connectivity (JDBC) X�{íΣ�i�� ResultSetCbi�� ResultSet ñAiH

Q�\hσ�w�ΦkAH⌠≤�
�BzΩ�CC

ResultSet.next ΦkiH@�@Ca� ResultSetC b Java Database Connectivity (JDBC) 2.0 ñAiSeries JDBC

X�{íΣ�i�� ResultSetCi�� ResultSet iLz previousBabsoluteBrelativeBfirst � last ΦkA

�⌠≤�
�BzΩ�CC

�w]AJDBC ResultSet @	� forward onlyAϕ� next() O�@iIs���σ�w�ΦkC����T

anDi�� ResultSetCp�
�ΩTA��\ ResultSet �¼C

bi�� ResultSet ñAiH��UCσ�w�ΦkG

Φk í�

Next b ResultSet ñA�ΦkNσ�Ve	�@CC

Yσ�w�b���CA�Φk��� trueA�h�� falseC

Previous b ResultSet ñA�ΦkNσ���	�@CC

Yσ�w�b���CA�Φk��� trueA�h�� falseC

First b ResultSet ñA�ΦkNσ�	��@CC

Yσ�w�b�@CA�Φk��� trueAY ResultSet O��Ah�� falseC

Last b ResultSet ñA�ΦkNσ�	��ß@CC

Yσ�w�b�ß@CA�Φk��� trueAY ResultSet O��Ah�� falseC

BeforeFirst b ResultSet ñA�ΦkNσ�	��@CºeC

b�� ResultSet ñA�ΦkS��GC�ΦkS��		C

AfterLast b ResultSet ñA�ΦkNσ�	��ß@CºßC

b�� ResultSet ñA�ΦkS��GC�ΦkS��		C

Relative (int rows) �Φki�{µ�mNσ�	��∩�mC

v Y rows � 0A�ΦkS��GC

v Y rows ���Aσ��Ve	�o≥hCCY{µ�mP ResultSet ��ºí�C�p≤ΘJ�

��ⁿw�C�A�Φk��GNpP afterLastC

v Y rows �t�Aσ����	�o≥hCCY{µ�mP ResultSet ��ºí�C�p≤ΘJ�

��ⁿw�C�A�Φk��GNpP beforeFirstC

Yσ�w�b���CA�Φk��� trueA�h�� falseC

Absolute (int row) �ΦkNσ�	� row 	�ⁿw�CC

Y row 	���Aσ��w�b ResultSet }Yºß�o≥hCC �@Cs� 1B�GCs� 2A

����CY ResultSet �C�p≤ row 	�ⁿw�C�A�Φk��GNpP afterLastC

Y row 	�t�Aσ��w�b ResultSet ��ºe�o≥hCC �ß@Cs� -1B���GC

s� -2A����CY ResultSet �C�p≤ row 	�ⁿw�C�A�Φk��GNpP

beforeFirstC

Y row 	� 0A�Φk��GNP≤ beforeFirstC

Yσ�w�b���CA�Φk��� trueA�h�� falseC
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�� ResultSet Ω�:

ResultSet ½≤ú���ΦkiH�o@C�
µΩ�C ��Φk�� get<Type> µíAΣñ <Type> � Java

Ω��¼C�pAo�Φk]A getIntBgetLongBgetStringBgetTimestamp � getBlobC XG��Φkú�ⁿ

µ@��A���iαO ResultSet ��
µ	��
µW�C

ResultSet 
µq 1 }ls�CY��
µW�A² ResultSet ��h�PW�
µAh��Σñ�@�C í

≈ get<Type> Φk��ΣL��A�p∩�� Calendar ½≤AiH�	� getTimeBgetDate � getTimestampC

p�	πΩ�A��\ Javadoc � java.sql M≤C

H��½≤� get Φk�ÑAY ResultSet ñ�
µ��	Ah�		��	CH	l�¼�ÑAhLk��

�	Cbo�ípUA	� 0 � falseC Y��{í�
O nullB0 � falseAibIsºß�Φ�� wasNull

ΦkC�ΦkiHP�	�Ω�� 0 � false 	A �O�≤ ResultSet 	TΩ��	A�H����	C

p�p≤�� ResultSet ���d�A��\d�GIBM Developer Kit for Java � ResultSet ��C

ResultSetMetaData Σ�

b ResultSet ½≤WIs getMetaData Φk�A �Φk��� ResultSetMetaData ½≤�í� ResultSet ½≤

�
µCYnÑ�⌡µ�í��o��Bz� SQL »zíAiH�� ResultSetMetaData �Mw�	��#≥

get Φk���Ω�C UC{íXd��� ResultSetMetaData �P��G��C@�
µ�¼G

d�G�� ResultSetMetaData �P��G��C@�
µ�¼C

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

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);

p�p≤�� ResultSetMetaData ���d�A��\yd�GIBM Developer Kit for Java � ResultSetMetaData

��zC

d�GIBM Developer Kit for Java � ResultSetMetaData ��:

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

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;
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Statement s = null;
ResultSet rs = null;
ResultSetMetaData rsmd = null;

try {
// Get a database connection and prepare a statement.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
con = DriverManager.getConnection("jdbc:db2:*local");

s = con.createStatement();

rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
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");

}
}

}
}

}

���X

{íXd�Kdn�

�≤ ResultSet:

zL iSeries JDBC X�{íAiH⌡µ��@���≤ ResultSetC

ResultSet �w]	O�¬CM�Ab Java Database Connectivity (JDBC) 2.0 ñAiSeries JDBC X�{í∩i

≤s� ResultSet ú�F	π�Σ�C

÷≤p≤≤s ResultSetA��\ ResultSet �µBzαOC

≤sεC

zL ResultSet ��Ai≤sΩ�wϕµ�CC�{
]tUCBJG
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1. Q�U� update<Type> Φk��≤SwεC�	AΣñ <Type> � Java Ω��¼Co� update<Type> Φ

k∩�≤i����	� get<Type> ΦkC

2. NCM��≥ªΩ�wC

b	¿�G�BJºeAΩ�w�¡ú�≤sCb ResultSet ñ≤s
µºßAY�Is updateRow ΦkAΩ

�w@�ú��⌠≤�≤C

�� cancelUpdates ΦkAi�°���Γ∩Y@C�≤sC @�Is updateRow ΦkAΩ�w��≤N�

í	wALk��C

��GrowUpdated ΦkN@	�� falseA]�Ω�wLqo�
XCwg≤sCP�aAupdatesAreDetected

Φk]��� falseC

RúεC

zL ResultSet ��AiRúΩ�wϕµ�CC��ñ� deleteRow ΦkiHRú{µCC

íJεC

zL ResultSet ��AibΩ�wϕµ�íJCC�{
��uíJCvA��{í�SaNσ�	��BAM

ß�m�nbΩ�w�íJ�	C�{
]tUCBJG

1. Nσ�	�íJCC

2. �sC�U
µ]wC@�	C

3. N�CíJΩ�w�At�i∩�Nσ�	� ResultSet �{µCC

�: bϕµ�As�εCú�íJσ��bBCq�sW�ϕµΩ��í���C�w]A÷píΩ�wS�
�m�s
VC�pAYzNσ�	��TCAMßíJΩ�Aϕß≥���ú�Ω��Ao�Ω��D

@w�X{b��CºeC

w	≤s�Σ�

úFzL ResultSet �≤sΩ�w�ΦkH�A�iH�� SQL »zí�oXw�≤sCo�Σ�⌡α≤��

πWσ�CJDBC b Statement ñú� setCursorName ΦkAb ResultSet ñú� getCursorName ΦkAΓ�

iH��s�o�	C

supportsPositionedUpdated � supportsPositionedDelete oΓ� DatabaseMetaData Φkú��� trueA ]��

�� JDBC X�{íΣ�o�S�C

p�
�ΩTA���d�Gb@�»zíñzLt@�»zí�σ���≤	C

p�
�ΩTA���d�GzLt@�»zí�σ��	úϕµ�	C

d�GzLt@�»zí�σ���úϕµ��:

HUd�í�p≤zLt@�»zí�σ��	úϕµ�	C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.sql.*;

public class UsingPositionedDelete {
public Connection connection = null;
public static void main(java.lang.String[] args) {

UsingPositionedDelete test = new UsingPositionedDelete();
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test.setup();
test.displayTable();

test.run();
test.displayTable();

test.cleanup();
}

/**
Handle all the required setup work.
**/

public void setup() {
try {

// Register the JDBC driver.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

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

Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.WHERECUREX");
} catch (SQLException e) {

// Ignore problems here.
}

s.executeUpdate("CREATE TABLE CUJOSQL.WHERECUREX ( " +
"COL_IND INT, COL_VALUE CHAR(20)) ");

for (int i = 1; i <= 10; i++) {
s.executeUpdate("INSERT INTO CUJOSQL.WHERECUREX VALUES(" + i + ", ’FIRST’)");

}

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());
e.printStackTrace();

}
}

/**
In this section, all the code to perform the testing should
be added. If only one connection to the database is needed,
the global variable ’connection’ can be used.
**/

public void run() {
try {

Statement stmt1 = connection.createStatement();

// Update each value using next().
stmt1.setCursorName("CUJO");
ResultSet rs = stmt1.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX " +

"FOR UPDATE OF COL_VALUE");

System.out.println("Cursor name is " + rs.getCursorName());

PreparedStatement stmt2 = connection.prepareStatement
("DELETE FROM " + " CUJOSQL.WHERECUREX WHERE CURRENT OF " +
rs.getCursorName ());

// Loop through the ResultSet and update every other entry.
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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();

}
}

}

���X

{íXd�Kdn�

d�Gb@�»zíñzLt@�»zí�σ���≤�:

HUd�í�p≤b@�»zíñzLt@�»zí�σ���≤	C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C
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import java.sql.*;

public class UsingPositionedUpdate {
public Connection connection = null;
public static void main(java.lang.String[] args) {

UsingPositionedUpdate test = new UsingPositionedUpdate();

test.setup();
test.displayTable();

test.run();
test.displayTable();

test.cleanup();
}

/**
Handle all the required setup work.
**/

public void setup() {
try {

// Register the JDBC driver.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

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

Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.WHERECUREX");
} catch (SQLException e) {

// Ignore problems here.
}

s.executeUpdate("CREATE TABLE CUJOSQL.WHERECUREX ( " +
"COL_IND INT, COL_VALUE CHAR(20)) ");

for (int i = 1; i <= 10; i++) {
s.executeUpdate("INSERT INTO CUJOSQL.WHERECUREX VALUES(" + i + ", ’FIRST’)");

}

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());
e.printStackTrace();

}
}

/**
In this section, all the code to perform the testing should
be added. If only one connection to the database is required,
the global variable ’connection’ can be used.
**/

public void run() {
try {

Statement stmt1 = connection.createStatement();

// Update each value using next().
stmt1.setCursorName("CUJO");
ResultSet rs = stmt1.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX " +

"FOR UPDATE OF COL_VALUE");

System.out.println("Cursor name is " + rs.getCursorName());
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PreparedStatement stmt2 = connection.prepareStatement ("UPDATE "
+ " CUJOSQL.WHERECUREX

SET COL_VALUE = ’CHANGED’
WHERE CURRENT OF "

+ rs.getCursorName ());

// Loop through the ResultSet and update every other entry.
while (rs.next ()) {

if (rs.next())
stmt2.execute ();

}

// Clean up the resources after they have been used.
rs.close ();
stmt2.close ();

} catch (Exception e) {
System.out.println("Caught exception: ");
e.printStackTrace();

}
}

/**
In this section, put all clean-up work for testing.
**/

public void cleanup() {
try {

// Close the global connection opened in setup().
connection.close();

} catch (Exception e) {
System.out.println("Caught exception: ");
e.printStackTrace();

}
}

/**
Display the contents of the table.
**/

public void displayTable()
{

try {
Statement s = connection.createStatement();
ResultSet rs = s.executeQuery ("SELECT * FROM CUJOSQL.WHERECUREX");

while (rs.next ()) {
System.out.println("Index " + rs.getInt(1) + " value " + rs.getString(2));

}

rs.close ();
s.close();
System.out.println("-----------------------------------------");

} catch (Exception e) {
System.out.println("Caught exception: ");
e.printStackTrace();

}
}

}
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���X

{íXd�Kdn�

�� ResultSet:

Yn�� ResultSet ½≤AiH�� executeQuery Φk�ΣLΦkC�σí��� ResultSet �∩�C

o�Φk�� StatementBPreparedStatement � CallableStatement ��C²��ΣLi��ΦkC�p

DatabaseMetaData ΦkA ]A getColumnsBgetTablesBgetUDTsBgetPrimaryKeys ÑA]@�iH��

ResultSetC µ@ SQL »zíτi��h� ResultSet �BzC bIs StatementBPreparedStatement �

CallableStatement ���ú�� execute ΦkºßA τiA�� getResultSet Φk��� ResultSet ½≤C

p�
�ΩTA��\d�G��t�h½ ResultSet �{
C

÷¼ ResultSet

a� ResultSet ½≤b�÷� Statement ½≤÷¼�τHº��÷¼A²�O��zD�÷¼��	ª�

ResultSet ½≤Cp�@�AiH�Y
±�íΩ�wΩ�Ai�ú¬��{í�úαC

÷¼ DatabaseMetaData Is�ú�� ResultSet ]�½nC]�Lk
�s��	��o� ResultSet �

Statement ½≤A�H�D
�b Statement ½≤WIs close ΦkCo�½≤���Φíibz÷¼�í

ResultSet ½≤�A² JDBC X�{í]Hº÷¼�í Statement ½≤CY�Γ�÷¼o�½≤At�Mi

H�≥B@F²����Q�Ω�C

�: ResultSet �Od�ΦτiN�z��÷¼ ResultSetC@� ResultSet ½≤e\h�Is close ΦkC

d�GIBM Developer Kit for Java � ResultSet ��:

HU�p≤�� ResultSet ���d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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.
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Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
con = DriverManager.getConnection("jdbc:db2:*local");

s = con.createStatement();

rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
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");

}
}

}
}

}

JDBC ½≤xs�@�

b�� Java Database Connectivity (JDBC) ��α�A½≤xs
@�O��Q��DDCJDBC ñ�\h½

≤���N��¬A�p ConnectionBStatement � ResultSet ½≤A²un½	��o�½≤A�DC��n

�N��AYi�πú¬�αC

\h��{íwN�zBzn½≤xs
@�C�pAWebSphere N∩ JDBC ½≤xs
@�ú�D��I�

Σ�Ai²z
εp≤�zxs
@�C]�A
���z���\αAú�A�{��z�v�xs
@�

≈εCM�AY�Fo�Σ�Ah�MΣ�MΦ���z���H���{íC

�� DataSource Σ��B�½≤xs�@�:

ziH�� DataSourcesA²h���{í@�@�q��Ω�ws�tmCun²C@���{íú���P

� DataSource W�AYiF¿���C

Q� DataSourceAiHq@�ñ��m�≤\h��{íC±ΦíApG�≤����{í����w]��

wW�AB��µ@ DataSource ��o����{í�suAhziHb DataSource ñ≤s��X�W�C

����{í�}l∩�s�w]��wC

�� DataSource ��o��{í�su�AiH����� JDBC X�{í���suxs
@�Σ�C o

�Σ��@ ConnectionPoolDataSource ���Ω@ΦíC

unµXu�ΦvConnection ½≤ (�DΩΘ Connection ½≤)AYiF¿xs
@�C�Φ Connection ½

≤Yⁿ�s� Connection ½≤����su½≤CC@��Φ Connection ½≤úOϕ@�s� Connection ½

≤�NϕΩΘsu���
IC∩��{í�ÑAϕ Connection ½≤���AΓ��L�π�tOC u�b
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Is Connection ½≤� close Φk�A���L�tºC�Is���Φsuó�AMßNΩΘsue�xs


@�A�t@���{í�≥��ΩΘsuCo��N²\h�Φsu½≤½	��µ@ΩΘsuC

]wsuxs�@�

�� DataSource ½≤��� ConnectionPoolDataSource ½≤AYi	¿suxs
@�CiH]w

ConnectionPoolDataSource ½≤��e�BzU�xs
@�	@u@C

�÷p≤�� UDBDataSource � UDBConnectionPoolDataSource �]wsuxs
@��
�ΩTA��\

d�C÷≤ JNDI ≤�d�ñΩt�ñΓAτ��\uJava RWM�²�� (JNDI)vC

d�ñAtdNΓ� DataSource ½≤����O dataSourceNameC ���ⁿ� DataSource ½≤Nsu�

�u@Ad�����zxs
@�� ConnectionPoolDataSource ½≤�BzC

xs�@��Dxs�@���{í

��{í��suxs
@�P��LtºC]�Ai≤��{íX	¿ºßA[Jxs
@�Σ�A��{

íXú�⌠≤�∩C

p�
�ΩTA��\d�G	�suxs
@���αC

HU�Wz{í≤}o�íb��⌡µ�ΘXC

Start timing the non-pooling DataSource version... Time spent: 6410

Start timing the pooling version... Time spent: 282

Java program completed.

�w]AUDBConnectionPoolDataSource ��sµ@suCY��{í���su��A²@�u�@�suA

U D B C o n n e c t i o n P o o l D a t a S o u r c e O�	ⁿ��MΦ�CYP�í�n\hsuAh�tm

ConnectionPoolDataSource ��Xz��D�Ω�C

d�G�� UDBDataSource P UDBConnectionPoolDataSource ]wsuxs�@�:

HUd�Ní�Ap≤Q� UDBDataSource P UDBConnectionPoolDataSource ���suxs
@�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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();
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ds.setDescription("DataSource supporting pooling");
ds.setDataSourceName("ConnectionSupport");
ctx.rebind("PoolingDataSource", ds);

}
}

d�G��suxs�@���α:

HUd�Ní�Ap≤	�xs
@�d���αPDxs
@�d���αC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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 �e:

Yntm ConnectionPoolDataSource ��A�n��Σ�e]wC

UϕNí�o��eC

�e í�

initialPoolSize ϕxs
@��	Ω���Ao��eiMwxs
@��

n±Jh�suCYo�ⁿw	WX minPoolSize �

maxPoolSize ºí�d≥AhH minPoolSize � maxPoolSize

ϕ@n���lsu�C
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@��q��X@�us

uvANÑ≤¡�÷OΩ�C

bo�ípUAJDBC X�{í�	k
±@��n�suC

o��ei²zⁿ� JDBC 
±suATOH�ú�@w�

su�qi���C

Yⁿw minPoolSize � 0Ahiα�Pxs
@�
±��

suA��≤C@�sunD���su�íA��{í

NIX�j�N�C

maxIdleTime su�l��¡óm�í�°uCo��eiⁿw��{í

e\suómh[ºß�[H
± (τYAsu�qj≤�

D)C

o��eHϕ�µ�A�úⁿw÷¼su�T��íCªu

Oⁿw@�gL¼≈��íAN�	
±suC

propertyCycle o��eNϕWzWhIµºíe\íj�ϕ�C

�: N maxIdleTime � propertyCycle �í]w� 0A Yϕ� JDBC X�{í�¡ú�dO�qxs
@�

	úsuCw∩ljpBjpU¡�jpW¡�ⁿw�WhM��C

ϕ maxIdleTime � propertyCycle ú� 0 �Ah���zⁿ��°xs
@�C ⁿCj propertyCycle ϕ

N��AMß�dxs
@����suAΣX
�suwWL maxIdleTime ϕ���C�X��h�

suNqxs
@��	úA
�ε�� minPoolSize �εC

DataSource �í�»zíxs�@�:

maxStatements �e (b UDBConnectionPoolDataSource ��Wi�) �\suxs
��»zíxs
@�C

»zíxs
@��vT PreparedStatement � CallableStatementCStatement ½≤ú�iµ�sC

»zíxs
@�Psuxs
@��Ω@Φí��ⁿCϕ��{íIs Connection.prepareStatement(″select *

from tablex″) �A xs
@�����dsuWO�w�� Statement ½≤C pGOAh�N@��Φ�

PreparedStatement ½≤µI�zA�DµIΩΘ½≤CIs close Φk�AConnection ½≤�e�xs
@�A

P�ß≤�Φ Connection ½≤A� Statement ½≤iH½	��C

maxStatements �ei² DataSource ⁿw@�suiH�sh�»zíC 0 ϕ�ú��»zíxs
@�C

ϕ»zíxs
@��í�A�M��±�ú����tΓk�Mw�	ß≤�»zíC
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d�G	�Γ� DataSource ��α	�@����suxs
@�� DataSourceAH�t@�P���»zí

xs
@�Msuxs
@�� DataSourceC

UCd�Y�{í≤}o�íb��⌡µ�ΘXC

Deploying statement pooling data source Start timing the connection pooling only version... Time spent: 26312

Starting timing the statement pooling version... Time spent: 2292 Java program completed

d�G��Γ� DataSource ��α:

HUd�N	�Γ� DataSourceA@����suxs
@�At@�P���»zíPsuxs
@�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.sql.*;
import javax.naming.*;
import java.util.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.UDBDataSource;
import com.ibm.db2.jdbc.app.UDBConnectionPoolDataSource;

public class StatementPoolingTest
{

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

Context ctx = new InitialContext();

System.out.println("deploying statement pooling data source");
deployStatementPoolDataSource();

// Do the work with connection pooling only.
DataSource ds = (DataSource) ctx.lookup("PoolingDataSource");
System.out.println("\nStart timing the connection pooling only version...");

long startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
PreparedStatement ps = c1.prepareStatement("select * from qsys2.sysprocs");
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));

}
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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);

}
}

�m�v�suxs�@�:

ziH}o�v�su�»zíxs
@�Aú⌡α DataSource �Σ��ΣLú�C

÷MObp¼� Java ��{íW�dxs
@��NA²P�iNª��≤ Servlet �j¼� N h��{íC

�d��d�αΦ���DC

�d��{í�Γ�\αG

v bΩ�wϕµ�íJs�	��W�C

v qϕµñ¬�Sw�	��W�C

suxs
��{í�	¿Xiq

JDBC nZ��ZUⁿC

��{íd�⌡µ��ú�QCb���u@�WAzL�{íXUIs getValue ΦkP putValue Φk 100

�A ¡íO� 31.86 ϕC

�DYb≤C@�nD���Ω�wu@�I½C]NOíAz��osuB�o»zíBBz»zíB

÷¼»zíA�ß�n÷¼suC@w�ΦkiH½	���{
�Ω�A�úOC@�nDºßN��≤

��Ω�Csuxs�@�iN��su�{íXA�N�qxs
@��osu�{íXA�iN÷¼su

�{íXA�N�Nsue�xs
@��{íXAH���C

suxs
@���cl���suA�B±Jxs
@��Cxs
@��Oπ��o�±�ΦkA�O�

�MΣi��suAH�bsu��	ªßANsue�xs
@�Co�ΦkiPBiµA]�xs
@�

½≤O@�Ω�A²O²h�ⁿP��@�s�Ω��úOzQ�ΦíC

getValue Φk�Is{íX���≤C putValue Φk��π�A²TΩ���≤Aiq IBM � Developer Kit

for Java JDBC Web page �oCd�ñ]S�π�suxs
@�½≤�Ω��CziHIs�clAMß�

JQnqxs
@��X�su½≤�qCo�BJ�≤����{í�	¿C

⌡µez��{í (t� 100 � getValue ΦknD� 100 � putValue ΦknD) A[Wo��≤A�≤w

[Jsuxs
@�{íXA�H¡íO� 13.43 ϕC��u@q�Bz�íA±�²S�suxs
@��

Bz�íYεF@bHWC
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�m�v�»zíxs�@�

��suxs
@��AbC@�»zí�Bzñú�÷O�í����÷¼»zíCoSOt@�i½	�

��½≤D�÷O��lC

ziHQ���»zí�O�½	��½≤Cbjí≈���{íñAuny��∩AYi½	���P� SQL

»zíC�pAb@���{íñ�N⌡µ�iα�ú�UCd�G

SELECT * from employee where salary > 100000

�G��Niαú�UCd�G

SELECT * from employee where salary > 50000

d��PAuO��úPCHWΓ�d�izLUCo�d�Yi	¿G

SELECT * from employee where salary > ?

bBz�@�d��AiHN��O� (H��ϕ�) ]w� 100000ABz�G�d��AA∩]� 50000C

p�Yi[j�αAúFsuxs
@��uIº�A��T��]G

v ���½≤��CPreparedStatement ½≤��ßiH½	��Aú�bC@�nDú��@� Statement ½

≤C ]�A⌡µ��cl��C

v Ω�w]w SQL »zí�u@ (����) iH½	��C �� SQL »zí�N��ϕ¬A]�A�P

� SQL »zíσr�NqAH�t�	¿nD@��ΦíC

v úhún�½≤��u@ºßAzN≥oNQú��nBCz]úR	q����½≤C��¼zL Java

Uú¼��Yi�÷F¿Ab
h���s��íA]�U≤ú��αC

�d{íiH∩��s PreparedStatement ½≤A�D Connection ½≤C�≤{íYi½	��≤h½≤�∩

��αC�²ziHsg�OA�tn�s�½≤C��O���U�����Ω�CHsuxs
@��

�AConnection O�@�s�Ω�A�Hú������OCC@��s�½≤�]t@� Connection �Γ

� PreparedStatementCMßAzNiH��xs
@��OA�tΩ�ws�½≤A�Dsu½≤C

�ßA��≤��{í��oΩ�ws�½≤AAq½≤ñⁿw�n���Ω�CúFⁿwSw�Ω�H

�A��{íM	��¼C

gLo��≤ºßA⌡µ�P�	�{b¡í�O� 0.83 ϕC o±��l�{í����F 38 �ºhC

�� ANZJVM ⁿO��N��

½	���O�αú��÷ΣCY�Y����½	��AN��H�s�y¿Ω��÷OC

jí≈��{íú]tDn�{íX
qC@δ�íA��{íN 80% � 90% �Bz�íAú�ñßb 10%

� 20% ���{íXWCY��{íñiα�� 10,000 � SQL »zíA�D
íú��sC½IOnΣX

��{í�Dn{íX
q��� SQL »zíA�[H�sC

b Java Ω@Φíñ��½≤�¿��¬C��i��xs
@��MΦ�ú��uIC@}lbΣL����

���t�ºeAN���{
ñ���½≤Co�½≤�¿iαa½	��CΣ�αD�⌠VABiHvÑ

�í�π��{íA���Ijq����C]�Ai�s�½≤�≤hC≤pAª��≤��v�hⁿ@�

�iµ��{í�Ω�ws�A≥o≤j�úαC

Java (�� JDBC) H�A SQL �≥ªAt
�CCxs
@�iεC��D�Y½�C@}lN��»zíA

YiRAe{Ω�ws�C��»zíºßA�A�RA SQL ºí��α�L�jtºC
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Java ñ�Ω�ws��αiH≤��vABúδ�½≤�V]p�{íX	@�Csg{íX��m»zí

xs
@��suxs
@��úx°CA�A�iH�≤�[j{íX�Σ�h½��{íM��{í�¼

(Web ¼BDq[c) ÑÑC

σ�≤s

σ�≤sΣ�i²Ω�w�⌠≤≤sAb���{íPΩ�wºí°�µ@º���	C�@�⌡µ\h≤

s�Ao�{
i�π∩��αC

±ΦíApG�@aj¼	qnDsi�u�@qP�@}lWZA�F¿o��DAN�b�uΩ�wñ

@�Bz\h≤s (b��íJ)C��≤sσ��NΣ°�@�µ�úµ�Ω�wAYi��Bz�íC

σ�≤s�Γ�G

v �� Statement ½≤�σ�≤sC

v �� PreparedStatement ½≤�σ�≤sC

Statement σ�≤s:

Yn⌡µ Statement σ�≤sAz�÷¼��Two�S�Cb Java Database Connectivity (JDBC) ñA�

w]�}���TwC��Twϕ�BzY@� SQL »zíºßAN�YTwΩ�w�≤sCYnNúµ�Ω

�w�@�»zí°�@�\αsA²Ω�w�OaTwC@�»zí�úOnΦkCb�÷¼��Tw�í

�UAYσ�BzL{ñ�Y�»zíó�AzNLk�απ�σ��½�A]��@b�»zíwgTw�

GC�BAnTwσ�ñ�C@�»zíA�⌡µ�hu@ANy¿\hB�⌡µ�íC

p�
�ΩTA��\º�C

b÷¼��TwºßAzYi����� Statement ½≤C�� addBatch ΦkN»zí[Jσ�ñAO�

executeUpdate º��Φk�BzCbσ��sWz�����»zíºßAYi�� executeBatch Φk}lB

zo�»zíCzH�úiQ� clearBatch Φk�M�σ�C

UCd�π�p≤��o�ΦkG

d�GStatement σ�≤s

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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();

b�d�ñAexecuteBatch Φk���@�π�}CCb�}CñAw∩σ�ñwBz�C@�»zíAú��

@�π�	CYnbΩ�w�íJ	AhC@�»zíb�}Cñ�	� 1 (τYA�]�Q	¿Bz)CM�A

��»zíiαO≤s»zíA�y¿hCⁿ�vTCYbσ�ñ±J INSERTBUPDATE � DELETE H�

�⌠≤»zíAh�o�º�C

PreparedStatement σ�≤s:

preparedStatement σ��ⁿ Statement σ�FM�ApreparedStatement σ��	¿�P���»zíAzu�

�≤»zí���YiC

HU��� preparedStatement σ��d�C
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�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

connection.setAutoCommit(false);
PreparedStatement statement =

connection.prepareStatement("INSERT INTO TABLEX VALUES(?, ?)");
statement.setInt(1, 1);
statement.setString(2, "Cujo");
statement.addBatch();
statement.setInt(1, 2);
statement.setString(2, "Fred");
statement.addBatch();
statement.setInt(1, 3);
statement.setString(2, "Mark");
statement.addBatch();
int [] counts = statement.executeBatch();

connection.commit();

BatchUpdateException:

σ�≤s�@�½n��qANOϕIs executeBatch Φkó��A�	��#≥�@Cb�ípUAN�ß

X@�s�º��¼A�� BatchUpdateExceptionCBatchUpdateException O SQLException �l�OA�FªA

zH��¼TºBSQLState ����NX�����IsΦkAúiH�≥��C

BatchUpdateException τú� getUpdateCounts Φk���π�}CC�π�}C]tσ�ñ��»zí�ó�

o��εAw	¿�≤sp�C}C°
�ⁿXσ�ñó��»zíC±ΦíApGº�����}C°
�

3Ahϕ�σ��� 4 �»zíó�C]�Aq���µ@ BatchUpdateException ½≤AYiP����Q	

¿�»zí�≤sp�B
@�»zíó�AH�÷≤ó����ΩTC

Bzσ�≤s����αAiBⁿW�BzC@�»zí��αCp�σ�≤s�
�Σ���÷ΩTA��

\
⌠�íJΣ�Cz�	��s��¼�sg{íXA�ⁿ���α�
��¿GC

�: b JDBC 2.1 Wµñú�FúP∩�iBzσ�≤s�º�¼pCJDBC 2.1 �i@��¼AibY�σ

���ó�ºßA�≥Bzσ�Cw∩C@�ó�������≤sp�π�A�π�}Cñ�[J@�

Sϕ�≤sp�Cp�@�AY�j¼σ�ñ�Y���ó�Aσ�MiH�≥BzC÷≤oΓ�@�

�í�
�Ω�A��\ JDBC 2.1 � JDBC 3.0 WµC�w]A��� JDBC X�{í��� JDBC

2.0 wqC�X�{íú�@� Connection �eAib�� DriverManager ��su�úW�⌡CX�{

íτú� DataSource �eAb�� DataSource ��su�N���Co��ei²��{í∩�σ�@

�Bzó�¼p�ΦíC

�⌠�íJΣ�:

ziHb iSeries @�ñ��
⌠�íJAHbΩ�wϕµñ@�íJhCC


⌠�íJO iSeries °A�W@�Sϕ�@��¼Aiú�bΩ�wϕµñ@�íJhC��
ΦíC
⌠�

íJi°�σ�≤s�@í≈Cσ�≤siHO⌠≤�í�≤snDA�
⌠�íJ�≤snDAΣ�íOS

w�CM�A
⌠�íJ�¼�σ�≤sß��úF��� JDBC X�{íw∩���o�\αC

�≤��
⌠�íJΣ���t�¡εA��� JDBC X�{í�w]���
⌠íJC²izL Connection

�e� DataSource �e���C��
⌠�íJ�At���zN��dMBzjí��¡εA²���¡ε

��FoNOw]�÷¼
⌠�íJΣ���]Co�¡εpUG

v ��� SQL »zí�Ot� VALUES ly� INSERT »zíAτYúOt� SUBSELECT � INSERT

»zíCJDBC X�{í�δ�o�¡εA���Aϕ��@C

v ��� PreparedStatementAϕ� Statement ½≤�L�
�Σ�CJDBC X�{í�δ�o�¡εA��

�Aϕ��@C
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v SQL »zí��ϕµñ���
µⁿw��O�Coϕ�úib
µñ����	A�²Ω�wíJ⌠≤


µ�w]	CJDBC X�{í�L≈εi	� SQL »zí��Sw��O�CYz]w�e�⌡µ�


��
⌠�íJA²�b SQL »zíñ�}w]	���Ah�ßΩ�wϕµñN�Oú�T�	C

v su�s���t�Coϕ�úi��H DRDA s���t��suA]� DRDA úΣ�
⌠�íJ@

�CJDBC X�{í�L≈εi	���t��suCYz]w�e�⌡µ�
��
⌠�íJAB��s

���t�Ahσ�≤s�BzN�ó�C

HU{íXd�π�p≤��
⌠�íJBz{
�Σ�C±��{íXPú��
⌠�íJΣ��{íXA

�@tONb≤ Connection URL ñ[J� use block insert=trueC

d�G
⌠�íJBz

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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...

b�ⁿ�	���ñAH�P@��ÑA��
⌠�íJ�t
N±ú��
⌠�íJ�FnX�C�pAW

z{íX	���GA��
⌠�íJ�t
N�F 9 �Cb���	l�¼�ú��½≤�ípUAt
�

�≤i�W 16 �CY��{í�Bzjq�u@AzNoAϕa�πw��t
C

iÑΩ��¼

iÑ SQL3 Ω��¼ú�Ñj�u�C�AX��xs
C� Java ½≤Bui�
�OyÑ (XML)vσ≤A

H�hCΘΩ�A�pq�Bú���B�u���qv�qÑCJava Database Connectivity (JDBC) 2.0 �≤

¬��AΣ���o��≤ SQL99 ���Ω��¼C

Sϕ�¼

Sϕ�¼Oⁿ≥≤��Ω�w�¼����wq�¼C�pAziHwqu��OI�Xv�¼ (SSN)A�Φ

WO CHAR(9)CUC SQL »zíi��o� DISTINCT �¼C

CREATE DISTINCT TYPE CUJOSQL.SSN AS CHAR(9)

Sϕ�¼@	∩M�Y���Ω��¼C�÷b SQL ⌠�ñ��Sϕ�¼�ΦkP�≈A��\ SQL ��Γ

UC

b JDBC ñ��Sϕ�¼�AziH��s�≥ª�¼�Φí�s�ª�CgetUDTs ΦkOsΦkAi²zd

�t�Wi��Sϕ�¼C� 139��yd�GSϕ�¼z{íNπ�UC��G
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v ��Sϕ�¼C

v ������Sϕ�¼�ϕµC

v �� PreparedStatement �]wSϕ�¼��C

v �� ResultSet ���Sϕ�¼C

v �� meta Ω�u��{í]p�� (API)v�Is getUDTsAH�oSϕ�¼��÷ΩTC

p�
�ΩTA��\UCd�A�tizLSϕ�¼⌡µ�U��ú@�G

� 139��yd�GSϕ�¼z

j¼½≤

uj¼½≤ (LOB)v@�T�G

v Gi�j¼½≤ (BLOB)

v r�j¼½≤ (CLOB)

v ����r�j¼½≤ (DBCLOB)

DBCLOB �ⁿ CLOBA²r�Ω���íxsϕ�kúPC]� Java P JDBC ���í����r�Ω�

�H Unicode e{ª�A�Hu� JDBC �Σ� CLOBCN JDBC �[I�ÑADBCLOB P CLOB iH

¼�Σ�C

Gi	j¼½≤

b\hΦ�AuGi�j¼½≤ (BLOB)v
µ�ⁿiXj� CHAR FOR BIT DATA 
µCziHbo�µ

�ñxs⌠≤Ω�Ao�Ω�iϕ��úgα½����ΩyCq�ABLOB 
µi��xs
C� Java ½

≤B��Bq��ΣLGi�Ω�C

BLOB ��kPΣL��Ω�w�¼���Φí�PCBLOB iH�	�xs{
B�≤��»zíAH�b

�G��≤sCPreparedStatement �O� setBlob ΦkiN BLOB �	�Ω�wA� ResultSet �OisW

getBlob �OAqΩ�w�� BLOBCBLOB b Java {íñH BLOB ½≤ϕ�AªO@� JDBC ��C

p�p≤�� BLOB ��÷ΩTA��\sg�� BLOB �{íXC

r	j¼½≤

ur�j¼½≤ (CLOB)vO BLOB �W�r�Ω�CΩ��Dúgα½N
�xs≤Ω�wA��bΩ�w

ñxs�σrA�BHBz CHAR 
µ��PΦí[HBzCpP BLOBAJDBC 2.0 τú�τ��
�Bz

CLOBCPreparedStatement ��ú� setClob ΦkAResultSet ��]ú� getClob ΦkC

p�p≤�� CLOB ��÷ΩTA��\sg�� CLOB �{íXC

÷M BLOB P CLOB 
µ��@N� CHAR FOR BIT DATA � CHAR 
µ@�A²ouOº�Wq�

í����[I��CN�í�ÑAΓ�Y��tºF]�Lkw�uj¼½≤ (LOB)vs�hjAzq��

��í�Φí�BzΩ�C�pAqΩ�wú�@π⌠�Ω�C�Az�úO
�Nπ⌠ LOB 	� ResultSetC

�OΓ�� LOB w}��ⁿ� (4 ���π�) 	J ResultSetC²b JDBC ñ�� LOB �ANú�{w

}�C

Datalink

Datalink O���	A]tqΩ�w��� (xs≤Ω�wº�) ��Φ��CN JDBC �[I�ÑADatalink

�Γ�úP�ϕ�P�kA�M≤z���O JDBC 2.0 �≤¡��A�O JDBC 3.0 �≤¬��C
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p�p≤�� Datalink ��÷ΩTA��\sg�� Datalink �{íXC

	Σ�� SQL3 Ω��¼

��ΣLwwqBⁿ JDBC API Σ�� SQL3 Ω��¼C]A ARRAYBREF � STRUCTC�eAiSeries °

A�úΣ�o��¼C]�AJDBC X�{í∩ª�úú�⌠≤�í�Σ�C

sg�� BLOB �{íX:
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/////////////////////////////////////////
// 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");
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} catch (Exception e) {
System.exit(1); // Setup error.

}

// Establish a Connection and Statement with which to work.
Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any previous run of this application.
try {

s.executeUpdate("DROP TABLE CUJOSQL.BLOBTABLE");
} catch (SQLException e) {

// Ignore it - assume the table did not exist.
}

// Create a table with a BLOB column. The default BLOB column
// size is 1 MB.
s.executeUpdate("CREATE TABLE CUJOSQL.BLOBTABLE (COL1 BLOB)");

// Create a PreparedStatement object that allows you to put
// a new Blob object into the database.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.BLOBTABLE VALUES(?)");

// Create a big BLOB value...
Random random = new Random ();
byte [] inByteArray = new byte[500000];
random.nextBytes (inByteArray);

// Set the PreparedStatement parameter. Note: This is not
// portable to all JDBC drivers. JDBC drivers do not have
// support when using setBytes for BLOB columns. This is used to
// allow you to generate new BLOBs. It also allows JDBC 1.0
// 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.
}

}

d�G≤s BLOB:
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/////////////////////////////////////////
// UpdateBlobs is an example application
// that shows some of the APIs providing
// support for changing Blob objects
// and reflecting those changes to the
// database.
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//
// This program must be run after
// the PutGetBlobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UpdateBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Truncate a BLOB.
blob1.truncate((long) 150000);
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.
}

}

d�G�� BLOB:
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/////////////////////////////////////////
// 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.
/////////////////////////////////////////

IBM Developer Kit for Java 133



import java.sql.*;

public class UseBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Determine the length of a LOB.
long end = blob1.length();
System.out.println("Blob1 length is " + blob1.length());

// When working with LOBs, all indexing that is related to them
// is 1-based, and is not 0-based like strings and arrays.
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.
}

}
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/////////////////////////////////////////
// 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.");
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}
String clobValue = buffer.toString();

// Set the PreparedStatement parameter. This is not
// portable to all JDBC drivers. JDBC drivers do not have
// to support setBytes for CLOB columns. This is done to
// allow you to generate new CLOBs. It also
// allows JDBC 1.0 drivers a way to work with columns containing
// Clob data.
ps.setString(1, clobValue);

// Process the statement, inserting the clob into the database.
ps.executeUpdate();

// Process a query and get the CLOB that was just inserted out of the
// database as a Clob object.
ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");
rs.next();
Clob clob = rs.getClob(1);

// Put that Clob back into the database through
// the PreparedStatement.
ps.setClob(1, clob);
ps.execute();

c.close(); // Connection close also closes stmt and rs.
}

}

d�G≤s CLOB:
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/////////////////////////////////////////
// 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();
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Clob clob2 = rs.getClob(1);

// Truncate a CLOB.
clob1.truncate((long) 150000);
System.out.println("Clob1’s new length is " + clob1.length());

// Update a portion of the CLOB with a new String value.
String value = "Some new data for once";
int charsWritten = clob2.setString(500L, value);

System.out.println("Characters written is " + charsWritten);

// The bytes can be found at position 500 in clob2
long startInClob2 = clob2.position(value, 1);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}

d�G�� CLOB:
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/////////////////////////////////////////
// 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
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// is 1-based, and not 0-based like strings and arrays.
long startingPoint = 450;
long endingPoint = 50;

// Obtain part of the CLOB as a byte array.
String outString = clob1.getSubString(startingPoint, (int)endingPoint);
System.out.println("Clob substring is " + outString);

// Find where a sub-CLOB or string is first found within a
// CLOB. The setup for this program placed two identical copies of
// a repeating CLOB into the database. Thus, the start position of the
// string extracted from clob1 can be found in the starting
// position in clob2 if the search begins close to the position where

// the string starts.
long startInClob2 = clob2.position(outString, 440);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}
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/////////////////////////////////////////
// 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.
}

}

d�GSϕ�¼:
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/////////////////////////////////////////
// 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.
}

}
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DB2CachedRowSet ��≤BzΣ�Ai��≤��í����� (GUI) ��{íA��
επ�e�BOⁿ

RowSet �≤���÷ΩTA�MΣ RowSet H��Ω���≤ΩTCp�
�Ω�A��\d�G

DB2JdbcRowSet �≤C

÷≤�� DB2CachedRowSet �Sw
�Ω�A��\UCDDG

v �� DB2CachedRowSet �jqΘJΩ�

v s� DB2CachedRowSet Ω��σ��@

v �≤ DB2CachedRowSet Ω��VΩ����M�≤

v ΣL DB2CachedRowSet \α

p��≤�¼��≤Bz��÷ΩTA��\ DB2JdbcRowSetA]��Σ�boΓ� RowSet ñ�B@Φí	


@�C

�� DB2CachedRowSet 	jqΘJΩ�:

�X�ΦkiHNΩ�±J DB2CachedRowSetC

�� populate Φk

DB2CachedRowSets � populate ΦkAi��N DB2ResultSet ½≤�Ω�±J RowSetCHU�o�Φí�

d�C

d�G�� populate Φk

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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();
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// Loop through the data in the RowSet.
while (crs.next()) {

System.out.println("v1 is " + crs.getString(1));
}

crs.close();

�� DB2CachedRowSet �e� DataSource

DB2CachedRowSet ��ei² DB2CachedRowSets �ⁿ SQL d�� DataSource W�C��AYi�� SQL

d�� DataSource W����v��Ω�CHU�o�Φí�d�CNW� BaseDataSource � DataSource �

��A�]��²w]w��� DataSourceC

d�G�� DB2CachedRowSet �e� DataSource

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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 �e� JDBC URL

DB2CachedRowSet ��ei² DB2CachedRowSets �ⁿ SQL d�� JDBC URLC��AYi��d�� JDBC

URL ���v��Ω�CHU�o�Φí�d�C

d�G�� DB2CachedRowSet �e� JDBC URL

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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()) {
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System.out.println("v1 is " + crs.getString(1));
}

// Eventually, close the RowSet.
crs.close();

�� setConnection(Connection) Φk�Q�{��Ω�wsu

�Fú¬ JDBC Connection ½≤�½	���ADB2CachedRowSet ú�F@�≈εAiNw��� Connection

½≤�	� DB2CachedRowSet (�≤NΩ�ΘJ RowSet ñ)CY�J���ú�� Connection ½≤Ah

DB2CachedRowSet �¡bΘJΩ�ºßAú�ñ��su½≤C

d�G�� setConnection(Connection) Φk�Q�{��Ω�wsu

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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) Φk�Q�{��Ω�wsu

�Fú¬ JDBC Connection ½≤�½	���ADB2CachedRowSet ú�F@�≈εAibIs execute Φk

�ANw��� Connection ½≤�	� DB2CachedRowSetCY�J���ú�� Connection ½≤Ah

DB2CachedRowSet �¡bΘJΩ�ºßAú�ñ��su½≤C

d�G�� execute(Connection) Φk�Q�{��Ω�wsu

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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
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// 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) Φk��XΩ�wnD

�Fε�Ω�w�u@qADB2CachedRowSet ú�@�≈εANh�ⁿ� SQL »zí�X¿�@�Ω�wB

znDC

d�G�� execute(int) Φk��XΩ�wnD

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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();

s� DB2CachedRowSet Ω��σ��@:

�DDú�s� DB2CachedRowSet Ω��U�σ��@τ���÷ΩTC

RowSet ° ResultSet Φk�wCN\h@� (p DB2CachedRowSet Ω�s��σ�	�) �ÑAb��{í

h�W�� ResultSet � RowSet �LtOC

s� DB2CachedRowSet Ω�

RowSet P ResultSet s�Ω��Φí�PCbUCd�ñA{í�²��@�ϕµA�BQ� JDBC ΘJU

�Ω��¼Cϕϕµ��ºßAN��� DB2CachedRowSetA��Nϕµñ�ΩTjqΘJC�d�]��

RowSet �O�U� get ΦkC

d�Gs� DB2CachedRowSet Ω�
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�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
import java.io.*;
import java.math.*;

public class TestProgram
{

public static void main(String args[])
{

// Register the driver.
try {

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

catch (ClassNotFoundException ex) {
System.out.println("ClassNotFoundException: " +

ex.getMessage());
// No need to go any further.
System.exit(1);

}

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++) {
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System.out.println(" Col " + i + " value " + crs.getObject(i));
}

}

System.out.println("Test with getXXX... ");
crs.first();
System.out.println("Row 1");
System.out.println(" Col 1 value " + crs.getShort(1));
System.out.println(" Col 2 value " + crs.getInt(2));
System.out.println(" Col 3 value " + crs.getLong(3));
System.out.println(" Col 4 value " + crs.getFloat(4));
System.out.println(" Col 5 value " + crs.getDouble(5));
System.out.println(" Col 6 value " + crs.getDouble(6));
System.out.println(" Col 7 value " + crs.getBigDecimal(7));
System.out.println(" Col 8 value " + crs.getBigDecimal(8));
System.out.println(" Col 9 value " + crs.getString(9));
System.out.println(" Col 10 value " + crs.getString(10));
System.out.println(" Col 11 value " + crs.getDate(11));
System.out.println(" Col 12 value " + crs.getTime(12));
System.out.println(" Col 13 value " + crs.getTimestamp(13));
crs.next();
System.out.println("Row 2");
System.out.println(" Col 1 value " + crs.getShort(1));
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();

}
}

}

σ��@

RowSet iH�A�@ΦíN�i�� ResultSet @�CbUCd�ñA{í�²��@�ϕµA�BQ�

JDBC ΘJΩ�Cϕϕµ��ºßAN��� DB2CachedRowSet ½≤A��Nϕµñ�ΩTjqΘJC�d

�]��U�σ��@τ�C

d�Gσ��@

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) {
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System.out.println("ClassNotFoundException: " +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection("jdbc:db2:*local");

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute("drop table cujosql.test_table");
}

catch (SQLException ex) {
System.out.println("Caught drop table: " + ex.getMessage());

}

// Create a test table
stmt.execute("Create table cujosql.test_table (col1 smallint)");
System.out.println("Table created.");

// Insert some test rows
for (int i = 0; i < 10; i++) {

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));
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System.out.println("Test beforeFirst()");
crs.beforeFirst();

System.out.println("isBeforeFirst is " + crs.isBeforeFirst());
crs.next();

System.out.println("move one... isFirst is " + crs.isFirst());

System.out.println("Test afterLast()");
crs.afterLast();

System.out.println("isAfterLast is " + crs.isAfterLast());
crs.previous();

System.out.println("move one... isLast is " + crs.isLast());

System.out.println("Test getRow()");
crs.absolute(7);

System.out.println("row should be (7) and is " + crs.getRow() +
" value should be (6) and is " + crs.getShort(1));

crs.close();
}

catch (SQLException ex) {
System.out.println("SQLException: " + ex.getMessage());

}
}
}

�≤ DB2CachedRowSet Ω��VΩ����M�≤:

�DDú��≤ DB2CachedRowSet ñ�εCAMß≤s≥ªΩ�w��÷ΩTC

DB2CachedRowSet P�� ResultSet �����P�Φk��≤ RowSet ½≤ñ�Ω�Cb��{íh�WA

�≤ RowSet �Ω�P�≤ ResultSet �Ω�S�tOCDB2CachedRowSet � acceptChanges ΦkAi��V

Ω�w�M RowSet ��≤ (�Ω�w�ú�Ω����)C

b DB2CachedRowSet ñRúBíJ�≤sεC

DB2CachedRowSets i�ⁿ≤sCbUCd�ñA{í�²��@�ϕµA�BQ� JDBC ΘJΩ�Cϕϕµ

��ºßAN��� DB2CachedRowSetA��Nϕµñ�ΩTjqΘJC�d�τ��U�Φk�≤s

RowSetA�Bπ�p≤�� showDeleted �eA²��{í��oHbCQRúßα[Hú�C��A�d

���� cancelRowInsert � cancelRowDelete ΦkA²wíJ�Rú�CoH��C

d�Gb DB2CachedRowSet ñRúBíJ�≤sC

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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);
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}

try {
Connection conn = DriverManager.getConnection("jdbc:db2:*local");

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute("drop table cujosql.test_table");
}

catch (SQLException ex) {
System.out.println("Caught drop table: " + ex.getMessage());

}

// Create test table
stmt.execute("Create table cujosql.test_table (col1 smallint)");
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) + " " +
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crs.rowInserted() + " " +
crs.rowUpdated() + " " +
crs.rowDeleted());

}

System.out.println("getShowDeleted is " + crs.getShowDeleted());

System.out.println("Now undo the inserts and deletes");
crs.beforeFirst();
crs.next();
crs.cancelRowDelete();
crs.next();
crs.cancelRowDelete();
crs.next();
crs.cancelRowDelete();
while (!crs.isLast()) {

crs.next();
}

crs.cancelRowInsert();

crs.setShowDeleted(false);

System.out.println("RowSet is now (value - inserted - updated - deleted)");
crs.beforeFirst();
while (crs.next()) {

System.out.println("value is " + crs.getShort(1) + " " +
crs.rowInserted() + " " +
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());

}
}

}

V≥ªΩ�w�M DB2CachedRowSet ��≤

b�≤ DB2CachedRowSet ºßA�n RowSet ½≤sbAo��≤��sbC½ÑºA�≤≈u RowSet

�ú�vTΩ�wCYnV≥ªΩ�w�M RowSet ��≤A��� acceptChanges ΦkC�Φk�ⁿ�≈u

RowSet ½s��Ω�wsuA�B��b≥ªΩ�wñ�M RowSet �L��≤Cb RowSet ��ºß�Σ

LΩ�w�≤�AY]�y¿�≡�Lkw
a�≤Ω�wAh�ßXº�A�B�αº�C

d�GV≥ªΩ�w�M DB2CachedRowSet ��≤

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;
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public class RowSetSample3
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
}
catch (ClassNotFoundException ex) {

System.out.println("ClassNotFoundException: " +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection("jdbc:db2:*local");

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute("drop table cujosql.test_table");
}
catch (SQLException ex) {

System.out.println("Caught drop table: " + ex.getMessage());
}

// Create test table
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()) {
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short value = crs.getShort(1);
value = (short)-value;
crs.updateShort(1, value);
crs.updateRow();

}

System.out.println("Now accept the changes to the database");

crs.setUrl("jdbc:db2:*local");
crs.setTableName("cujosql.test_table");

crs.acceptChanges();
crs.close();

System.out.println("And the database table looks like this:");
conn = DriverManager.getConnection("jdbc:db2:localhost");
stmt = conn.createStatement();
rs = stmt.executeQuery("select col1 from cujosql.test_table");
while (rs.next ()) {

System.out.println("Value from table is " + rs.getShort(1));
}

conn.close();

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

}
}

}

ΣL DB2CachedRowSet \α:

úFπ� ResultSet b²eX�d�ñ�B@ΦíH�ADB2CachedRowSet �O��@�ΣL�\αA]��

�≤�u�CΣñ�@�ΦkiNπ� Java Database Connectivity (JDBC) RowSet �Σñ@í�Aα½¿

Java �XCt�A]�Σñ�su��ΦADB2CachedRowSet P ResultSet ºíS��∩�@∩@÷YC

úFπ� ResultSet b²eX�d�ñ�B@ΦíH�ADB2CachedRowSet �O��@�ΣL�\αA]��

�≤�u�CΣñ�@�ΦkiNπ� Java Database Connectivity (JDBC) RowSet �Σñ@í�Aα½¿

Java �XCt�A]�Σñ�su��ΦADB2CachedRowSet P ResultSet ºíS��∩�@∩@÷YC

Q� DB2CachedRowSet ú��ΦkAziH⌡µUC@�G

q DB2CachedRowSet �o�X

�T�ΦkAiHq@� DB2CachedRowSet ½≤��Y��í��XCpU��G

v toCollection ��t�Vq (τYAC@�
µU�@���) � ArrayList (τYAC@CU�@���)C

v toCollection(int columnIndex) ��VqA�tSw
µC@C�	C

v getColumn(int columnIndex) ��}CA�tSw
µC@µ�	C

toCollection(int columnIndex) P getColumn(int columnIndex) �tºAb≤ getColumn ΦkiH��	l�¼

�}CC]�AY columnIndex Nϕt�π�Ω��
µAh���π�}CA�Dt� java.lang.Integer ½

≤�}CC

UCd�Ní�p≤��o�ΦkC

d�Gq DB2CachedRowSet �o�X

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC
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import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.DB2CachedRowSet;
import java.util.*;

public class RowSetSample4
{

public static void main(String args[])
{

// Register the driver.
try {

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

catch (ClassNotFoundException ex) {
System.out.println("ClassNotFoundException: " +

ex.getMessage());
// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection("jdbc:db2:*local");
Statement stmt = conn.createStatement();

// Clean up previous runs
try {

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()) {
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System.out.print(" [" + (i++) + "]=" + innerIter.next() + "; \t");
}
System.out.println();

}
System.out.println("Test the toCollection(int) method");
collection = crs.toCollection(2);
Vector vector = (Vector) collection;

iter = vector.iterator();

while (iter.hasNext()) {
System.out.println("Iter: Value is " + iter.next());

}

System.out.println("Test the getColumn(int) method");
Object values = crs.getColumn(2);
short[] shorts = (short [])values;

for (int i =0; i < shorts.length; i++) {
System.out.println("Array: Value is " + shorts[i]);

}
}
catch (SQLException ex) {

System.out.println("SQLException: " + ex.getMessage());
}

}
}

�� RowSet ���

createCopy Φki�� DB2CachedRowSet ���C��P RowSet �÷�Ω�Aú�H���
ε�cB�

e�¼AX��g@≈C

UCd�Ní�p≤���ΦkC

d�G�� RowSet ���

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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
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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("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 �@�½≤

createShared Φk���s� RowSet ½≤A�t¬Ñ�¼AΩTAi²Γ� RowSet ½≤@��P�≥ªΩ

ΘΩ�C
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UCd�Ní�p≤���ΦkC

d�G�� RowSet �@�½≤

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

import java.sql.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.*;
import java.io.*;

public class RowSetSample5
{

public static void main(String args[])
{

// Register the driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
}
catch (ClassNotFoundException ex) {

System.out.println("ClassNotFoundException: " +
ex.getMessage());

// No need to go any further.
System.exit(1);

}

try {
Connection conn = DriverManager.getConnection("jdbc:db2:*local");

Statement stmt = conn.createStatement();

// Clean up previous runs
try {

stmt.execute("drop table cujosql.test_table");
}
catch (SQLException ex) {

System.out.println("Caught drop table: " + ex.getMessage());
}

// Create test table
stmt.execute("Create table cujosql.test_table (col1 smallint)");
System.out.println("Table created.");

// Insert some test rows
for (int i = 0; i < 10; i++) {

stmt.execute("insert into cujosql.test_table values (" + i + ")");
}
System.out.println("Rows inserted");

ResultSet rs = stmt.executeQuery("select col1 from cujosql.test_table");
System.out.println("Query executed");

// Create a new rowset and populate it...
DB2CachedRowSet crs = new DB2CachedRowSet();
crs.populate(rs);
System.out.println("RowSet populated.");

conn.close();
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);
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crs.updateRow();

crs.beforeFirst();
crs2.afterLast();

System.out.println("Now move the cursors in opposite directions of the same data.");

while (crs.next()) {
crs2.previous();
crs3.next();
System.out.println("Values: crs: " + crs.getShort(1) + ", crs2: " + crs2.getShort(1) +

", crs3: " + crs3.getShort(1));
}
crs.close();
crs2.close();
crs3.close();

}
catch (Exception ex) {

System.out.println("SQLException: " + ex.getMessage());
ex.printStackTrace();

}
}

}

DB2JdbcRowSet:

DB2JdbcRowSet O@�su RowSetAϕ��ft≥ª� Connection ½≤B PreparedStatement ½≤� ResultSet

½≤�Σ�A�α��CΣΩ@ΦíYµϕ� JdbcRowSet �í�C

�� DB2JdbcRowSet

]� DB2JdbcRowSet ½≤Σ� Java Database Connectivity (JDBC) 3.0 Wµñ∩≤�� RowSet �í���

≤A�Hb��Ω�wPΣL��DΩ�wΩ�w�≤�½≤ºíAiRϕñí½≤C

�pA�]bz�u@⌠�ñA�@�DnΩ�wMXxu�H��Uz (PDA)vAo� PDA HLuqT≤

w�s�Ω�wCziQ� DB2JdbcRowSet ½≤�	�YCAAzL°A�W⌡µ�Dn��{í�≤s�

CC≤sC��@��P RowSet �≤ú��≤CtdN≤s�e� PDA �Y�A� (pG���)AiN�

vnO¿� RowSet �u�Ñ{ívC≤OA�A�C�¼� RowSet �≤�AYiú�Aϕ�≤sAMß�

e�Lu�mC

p�
�ΩTA��\d�GDB2JdbcRowSet �≤C

�� JDBCRowSet

���ΦkiH�� DB2JDBCRowSet ½≤CC@�ΦkºzpUG

�� DB2JdbcRowSet �e� DataSource

DB2JdbcRowSet �@��ei�ⁿ SQL d�� DataSource W�C��ºßAYi}l�� DB2JdbcRowSetC

HU�o�Φí�d�CNW� BaseDataSource � DataSource ���A�]��²w]w��� DataSourceC

d�G�� DB2JdbcRowSet �e� DataSource

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

// Create a new DB2JdbcRowSet
DB2JdbcRowSet jrs = new DB2JdbcRowSet();

// Set the properties that are needed for
// the RowSet to be processed.
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jrs.setDataSourceName("BaseDataSource");
jrs.setCommand("select col1 from cujosql.test_table");

// Call the RowSet execute method. This method causes
// the RowSet to use the DataSource and SQL query
// specified to prepare itself for data processing.
jrs.execute();

// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

�� DB2JdbcRowSet �e� JDBC URL

DB2JdbcRowSet �@��ei�ⁿ SQL d�� JDBC URLC��ºßAYi}l�� DB2JdbcRowSetCH

U�o�Φí�d�G

d�G�� DB2JdbcRowSet �e� JDBC URL

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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) Φk�Q�{��Ω�wsu

�Fú¬ JDBC Connection ½≤�½	���ADB2JdbcRowSet i²zNw���su�� DB2JdbcRowSetC

bIs execute Φk�ADB2JdbcRowSet N����su����vC

d�G�� setConnection Φk

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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);
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jrs.setCommand("select col1 from cujosql.test_table");

// Call the RowSet execute method. This causes
// the RowSet to use the connection that it was provided
// previously to prepare itself for data processing.
jrs.execute();

// Loop through the data in the RowSet.
while (jrs.next()) {

System.out.println("v1 is " + jrs.getString(1));
}

// Eventually, close the RowSet.
jrs.close();

s�Ω��σ���

σ��m��@�zL DB2JdbcRowSet ∩Ω�wΩ��s�A��≥ª� ResultSet ½≤�BzCResultSet ½

≤i	¿�@�AτizL DB2JdbcRowSet ½≤�	¿C

�≤Ω��V≥ªΩ�w�M�≤

zL DB2JdbcRowSet �≤sΩ�w�o�Σ�A	
�≥ª� ResultSet ½≤�BzCResultSet ½≤i	¿

�@�AτizL DB2JdbcRowSet ½≤�	¿C

DB2JdbcRowSet �≤:

unO∩ΣL�≤�vT�¼pA�� RowSet Ω@Φí�Σ�o�¼p��≤BzCϕ��{í�≤o�Y

�≤�Ao�Σ�i²�≤��u
qvC�pAzL RowSet ≤sΩ�wεC�Az��ú��í����

� (GUI) ϕµ��≤sC

bUCd�ñAmain Φktd≤s RowSetABOz�����{íC�Ñ{íh�≤{⌡≈u�ß����

Lu°A�CWzΓ��≈��X�@Aoú�²Γ�{
�{íXV°b@C]p RowSet �≤Σ���

�ADnO�FzLΩ�wΩ��≤s GUIA²ªbo����DW]ϕ{��nC

d�GDB2JdbcRowSet �≤

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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();
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// Clean up any previous runs.
try {

stmt.execute("drop table cujosql.test_table");
} catch (SQLException ex) {

System.out.println("Caught drop table: " + ex.getMessage());
}

// Create the test table
stmt.execute("Create table cujosql.test_table (col1 smallint)");
System.out.println("Table created.");

// Populate the table with data.
for (int i = 0; i < 10; i++) {

stmt.execute("insert into cujosql.test_table values (" + i + ")");
}
System.out.println("Rows inserted");

// Remove the setup objects.
stmt.close();
conn.close();

// Create a new rowset and set the properties need to
// process it.
DB2JdbcRowSet jrs = new DB2JdbcRowSet();
jrs.setUrl("jdbc:db2:*local");
jrs.setCommand("select col1 from cujosql.test_table");
jrs.setConcurrency(ResultSet.CONCUR_UPDATEABLE);

// Give the RowSet object a listener. This object handles
// special processing when certain actions are done on
// the RowSet.
jrs.addRowSetListener(new MyListener());

// Process the RowSet to provide access to the database data.
jrs.execute();

// Cause a few cursor change events. These events cause the cursorMoved
// method in the listener object to get control.
jrs.next();
jrs.next();
jrs.next();

// 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
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implements RowSetListener {
public void cursorMoved(RowSetEvent rse) {

System.out.println("Event to do: Cursor position changed.");
System.out.println(" For the remote system, do nothing ");
System.out.println(" when this event happened. The remote view of the data");
System.out.println(" could be controlled separately from the local view.");
try {

DB2JdbcRowSet rs = (DB2JdbcRowSet) rse.getSource();
System.out.println("row is " + rs.getRow() + ". \n\n");

} catch (SQLException e) {
System.out.println("To do: Properly handle possible problems.");

}
}

public void rowChanged(RowSetEvent rse) {
System.out.println("Event to do: Row changed.");
System.out.println(" Tell the remote system that a row has changed. Then,");
System.out.println(" pass all the values only for that row to the ");
System.out.println(" remote system.");
try {

DB2JdbcRowSet rs = (DB2JdbcRowSet) rse.getSource();
System.out.println("new values are " + rs.getShort(1) + ". \n\n");

} catch (SQLException e) {
System.out.println("To do: Properly handle possible problems.");

}
}

public void rowSetChanged(RowSetEvent rse) {
System.out.println("Event to do: RowSet changed.");
System.out.println(" If there is a remote RowSet already established, ");
System.out.println(" tell the remote system that the values it ");
System.out.println(" has should be thrown out. Then, pass all ");
System.out.println(" the current values to it.\n\n");

}
}
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@�A�D²C@������s�suC\hú� (�p WebSphere) úú� Connection xs
@�Σ

�A���u�iµ�\u@Ni��CYzúQ��Σ�suxs
@��ú�A��w�m�v�xs


@�≈ε�xñxs
@��B@�⌡µΦíA]S�#≥x°C


{�� PreparedStatement xs�@�

Statement xs
@��B@�ⁿ Connection xs
@�C²úεONusuv±Jxs
@�A≤ONt�

Connection � PreparedStatement �½≤±Jxs
@�CMßAYi���½≤Aqñs�zn���Sw»

zíCp�YijTaú¬�αC

����v� SQL

]� JDBC �m≤ SQL ºWA�H⌠≤α≈ú� SQL �v�¿GA]@��ú� JDBC ��vC]�A

JDBC ]P��ⁿ��
�d�BδT∩��	��}n SQL ]p�ΣLnBC

�� IBM Developer Kit for Java DB2 SQLJ Σ��s�Ω�w

DB2 Java �c�d�yÑ (SQLJ) Σ�Y≥≤ SQLJ ANSI ��CDB2 SQLJ Σ��tb IBM Developer Kit

for Java ñCDB2 SQLJ Σ�i²zb Java ��{íñ��B�m�⌡µ�t� SQLC

I B M D e v e l o p e r K i t f o r J a v a ú�� S Q L J Σ�]t S Q L J ⌡µ�í�OA��b

/QIBM/ProdData/Java400/ext/runtime.zip ñC

SQLJ ]w

z�²Nn�� SQLJ �°A���A�α≈b°A�� Java ��{íñ�� SQLJCp��÷ΩTA�

�\� 175��y]w°A���� SQLJzC

SQLJ uπ

IBM Developer Kit for Java ú�� SQLJ Σ�τ]tUCuπG

v SQLJ α½{í sqljAiHN SQLJ {íñ�t� SQL »zím½¿ Java ��»zíA�iú�w
C

��]w�AΣ]t SQLJ {íñ�÷ SQLJ @��ΩTC

v uDB2 SQLJ ]w��q{ívdb2profcAiHems�xs≤ú�º]w��� SQL »zíA�b DB2

Ω�w�ú�Ω�]C

v uDB2 SQLJ ]w�Lϕ≈vdb2profpAiHN DB2 �q]w���eCL¿
σrC

v SQLJ ]w�f��w�{í profdbAiHb{��Gi�]w���Aw���úw�ú��Of��C

v SQLJ ]w�α½uπ profconvAiHNw
C��]w�Ω�α½¿ Java �OµíC

�: o�uπú�buQshell 
��vñ⌡µC
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DB2 SQLJ ¡ε

�� SQLJ �� DB2 ��{í�A�dNUC¡εG

v boX SQL »zíΦ�ADB2 SQLJ Σ���X��� DB2 Universal Database™ ¡εC

v DB2 SQLJ ]w��q{íuαb��Ω�wsu�÷�]w�W⌡µC

v SQLJ Reference Implementation �n JDK 1.1 �≤¬��Cp�⌡µ Java Development Kit h½����

÷ΩTA��\h½ Java Development Kit (JDK) �Σ�C

p�b Java ��{íñ�� SQL ��÷ΩTA��\b Java ��{íñ�t SQL »zíPs��⌡µ

SQLJ {íC

Java A���c�d�yÑ]w�

α½ SQLJ ����AuSQLJ α½{ívsqlj �ú�]w�C�]w��
C��Gi��C oNOo��

����W� .ser ��]Co���t��÷ SQLJ ����� SQL »zíC

Ynq SQLJ �l{íXú�]w�A�b .sqlj ��W⌡µ SQLJ α½{í sqljC

p�
�ΩTA��\s��⌡µ SQLJ {íC

Java �c�d�yÑ (SQLJ) α½{í (sqlj)
SQLJ α½{í sqlj iHú�
C��]w�A�t�≤ SQLJ {íñ�÷ SQL @��ΩTCSQLJ α½{

í��� /QIBM/ProdData/Java400/ext/translator.zip ��C

p�]w���÷ΩTA�≥H���G]w�C

�� DB2 SQLJ ]w��q{í db2profcAems�]w��� SQL »zí

��uDB2 SQLJ ]w��q{ívdb2profcAiH² Java ��{ís�Ω�w�≤��vC

uDB2 SQLJ ]w��q{ív�\αpUG

v ems�]w��xs� SQL »zíA�Bb DB2 Ω�w�ú�Ω�]C

v N SQL »zím½¿w���Ω�]��÷»zí���A���q SQLJ ]w�C

Ynems�]w��� SQL »zíA�b Qshell ⁿOú�ñΣJUCⁿOG

db2profc MyClass_SJProfile0.ser

ΣñAMyClass_SJProfile0.ser �znems��]w�W�C

DB2 SQLJ ]w��q{í��k�yk

db2profc[options] <SQLJ_profile_name>

ΣñASQLJ_profile_name �znCL�]w�W�Aoptions �zn���∩�MµC

db2profp i��∩�pUG

v -URL=<JDBC_URL>

v -user=<username>

v -password=<password>

v -package=<library_name/package_name>

v -commitctrl=<commitment_control>
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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>

HUí�o�∩�G

-URL=<JDBC_URL>
ΣñAJDBC_URL � JDBC su� URLCURL �yk�G

"jdbc:db2:systemName"

p��÷ΩTA��\�� IBM Developer Kit for Java JDBC X�{í�s� iSeries Ω�wC

-user=<username>
ΣñAusername ����W�Cw]	�nJ��su�{µ������� IDC

-password=<password>
ΣñApassword �KXCw]	�nJ��su�{µ����KXC

-package=<library name/package name>
ΣñAlibrary name �s±Ω�]���wApackage name ��nú��Ω�]W�Cw]��wW

�� QUSRSYSCw]Ω�]W��]w�W��ú�CΩ�]W���j°
� 10 �r�C ]�

SQLJ ]w�W�@	WL 10 �r�A�H�c�w]Ω�]W�úP≤]w�W�C]w�W�e

��r�P]w�≈X�X�ANc¿w]Ω�]W�CY]w�≈XWL 10 �r�Ah
���

]w�≈X�ß 10 �r�@�w]Ω�]W�C�pAUϕπ�X�]w�W��Σw]Ω�]W

�G

]w�W� w]Ω�]W�

App_SJProfile0 App_SJPro0

App_SJProfile01234 App_S01234

App_SJProfile012345678 A012345678

App_SJProfile01234567891 1234567891

-commitctrl=<commitment_control>
ΣñAcommitment_control �zn�Tw
εh�CTw
ε���r�	pUG

� wq

C *CHGC��¬�BDs≥¬��"H¬�Aú�iαC

S *CSCúiα��¬�A²�iαDs≥¬��"H¬�C

A *ALLCúiα��¬��Ds≥¬�A²�iα"H¬

�C

N *NONEC��¬�BDs≥¬��"H¬�AúúiαC

��w]	C
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-datefmt=<date_format>
ΣñAdate_format �zn�Θ�µí��¼CΘ�µí���	pUG

� wq

USA IBM USA �� (mm.dd.yyyyBhh:mm a.m.Bhh:mm p.m.)

ISO Ω����
 (yyyy-mm-ddBhh.mm.ss)C��w]	C

EUR IBM �w�� (dd.mm.yyyyBhh.mm.ss)

JIS Θ�u���≥�÷� (yyyy-mm-ddBhh:mm:ss)

MDY δ/Θ/� (mm/d/yy)

DMY Θ/δ/� (dd/mm/yy)

YMD �/δ/Θ (yy/mm/dd)

JUL �¿Σ (yy/ddd)

s�Θ��G
µ����Θ�µíC��ΘXΘ�µ��Hⁿw�µí��C∩≤ΘJΘ�rΩA

hHⁿw�	�P�Θ�O�ⁿw���µíCw]	� ISOC

-datesep=<date_separator>
ΣñAdate_separator �zn����jr��¼Cs�Θ��G
µ����Θ��jr�CΘ��

jr����	pUG

� wq

/ ��	uC

. ��yIC

, ��rIC

- ��}Θ�C��w]	C

�� ���µC

-timefmt=<time_format>
ΣñAtime_format ���π��íµ��µíCs�Θ��G
µ�����íµíC∩≤ΘJ��

írΩAhHⁿw�	�P��íO�ⁿw���µíC�íµí���	pUG

� wq

USA IBM USA �� (mm.dd.yyyyBhh:mm a.m.Bhh:mm p.m.)

ISO Ω����
 (yyyy-mm-ddBhh.mm.ss)C��w]	C

EUR IBM �w�� (dd.mm.yyyyBhh.mm.ss)

JIS Θ�u���≥�÷� (yyyy-mm-ddBhh:mm:ss)

HMS �/�/ϕ (hh:mm:ss)

-timesep=<time_separator>
ΣñAtime_separator ���s��í�G
µ�r�C�í�jr����	pUG

� wq

: ����C

. ��yIC��w]	C

, ��rIC

�� ���µC
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-decimalpt=<decimal_point>
Σñ decimal_point �zn���p�IC p�I�≤ SQL »zí��	��ñCp�I���	p

UG

� wq

. ��yIC��w]	C

, ��rIC

-stmtCCSID=<CCSID>
ΣñACCSID ���±JΩ�]�� SQL »zí�sXr� IDCw]	��q�í�u@	C

-sorttbl=<library_name/sort_sequence_table_name>
ΣñAlibrary_name/sort_sequence_table_name �zn����
�
ϕ��m�ϕµW�C�
�
ϕ

�≤ SQL »zí�rΩ±�C��wW���
�
ϕW��°�� 10 �r�C w]	�M≤�

q�í�u@C

-langID=<language_identifier>
ΣñAlanguage identifier �zn���yÑ IDCyÑ ID �w]	�M≤�q�íϕ��u@CyÑ

ID P�
�
ϕ@��C

p�o�µ��
�ΩTA��\ DB2 for iSeries SQL Programming Concepts, SC41-5611 C

CL DB2 SQLJ ]w� (db2profp � profp) ��e

uDB2 SQLJ ]w�Lϕ≈vdb2profp iHN DB2 �q]w���eCL�
σrCu]w�Lϕ≈vprofp

iHN SQLJ α½{í�ú��]w��eCL¿
σrC

YnN SQLJ α½{í�ú��]w��eCL�
σrA��� profp 	�{íG

profp MyClass_SJProfile0.ser

ΣñAMyClass_SJProfile0.ser �znCL�]w�W�C

YnN DB2 �q���]w��eCL�
σrA�÷pUΦí�� db2profp 	�{íG

db2profp MyClass_SJProfile0.ser

ΣñAMyClass_SJProfile0.ser �znCL�]w�W�C

��GYb��q�]w�W⌡µ db2profpAh�ⁿX�]w���gL�qCYb�q�]w�W⌡µ

profpAoS
�π�]w���eA�úX�gL�qC

DB2 SQLJ ]w�Lϕ≈��k�ykG

db2profp [options] <SQLJ_profile_name>

ΣñASQLJ_profile_name �znCL�]w�W�Aoptions �zn���∩�MµC

db2profp i��∩�pUG

-URL=<JDBC_URL>
ΣñAJDBC_URL �zns�� URLCp��÷ΩTA��\�� IBM Developer Kit for Java JDBC

X�{í�s� iSeries Ω�wC

-user=<username>
ΣñAusername ����]w�����W�C
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-password=<password>
ΣñApassword ����]w��KXC

SQLJ ]w�f��w�{í (profdb)
SQLJ ]w�f��w�{í (profdb) iHw���úw�ú��Of��C ú��Of��iHw�b{�

�Gi�]w���Cw�ú��Of��ºßA N�Oⁿ��b��{í⌡µ�í⌡µ� RTStatement �

RTResultSet IsC iHOⁿ������ΘXñCMßANiH�dΘx�τ���{í�µ�A�l�Σ

��C ��NA�⌡µ�í∩≥ª RTStatement � RTResultSetcall ���IsA��ⁿ�f�C

Ynw�ú��Of��A�b Qshell ⁿOú�ñΘJUCⁿOG

profdb MyClass_SJProfile0.ser

ΣñAMyClass_SJProfile0.ser �uSQLJ α½{ívú��]w�W�C

Yn�úw�ú��Of��A�b Qshell ⁿOú�ñΘJUCⁿOG

profdb -Cuninstall MyClass_SJProfile.ser

ΣñAMyClass_SJProfile0.ser �uSQLJ α½{ívú��]w�W�C

�� SQLJ ]w�α½uπ (profconv)ANw�C��]w�Ω�α½¿ Java �Oµ

íC

SQLJ ]w�α½uπ (profconv) iNw
C��]w�Ω�α½¿ Java �OµíC�≤Y�s²�úΣ�

q Applet �÷�Ω��ñⁿJw
C��½≤A�H��n profconv uπC �⌡µ profconv 	�{í�i

µα½C

Yn⌡µ profconv 	�{íA�b Qshell ⁿOµΣJUCⁿOG

profconv MyApp_SJProfile0.ser

ΣñAMyApp_SJProfile0.ser �znα½�]w�Ω�W�C

profconv uπ�Is sqlj -ser2classC�÷�ⁿOµ∩�A��\ sqljC

b Java ��{íñ�t SQL »zí

SQLJ �RA SQL »zí�≤ SQLJ ly�CSQLJ ly�}Y� #sqlA��O�� (;) r�C

b Java ��{íñ��⌠≤ SQLJ lyºeA�²�JUCΩ�]G

v import java.sql.*;

v import sqlj.runtime.*;

v import sqlj.runtime.ref.*;

��µ� SQLJ ly�iHBz�lyA�O� #sql A��jA�]ϕ� SQL »zí�¿C�pAJava »

zíX{bXz�m�ANiαX{UC SQLJ lyG

#sql { DELETE FROM TAB };

Wzd��Rú TAB ϕµ����CC

�: p�s��⌡µ SQLJ ��{í��÷ΩTA��\s��⌡µ SQLJ {í

b SQLJ BzlyñAjA���O�@	� SQL O��D��C ��D���H�� (:) r�j}CSQL

O��ú�X{b SQLJ Bzly�jA�º�C �pAUC Java Φk�N��íJ SQL ϕµ�G
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public void insertIntoTAB1 (int x, String y, float z) throws SQLException
{

#sql { INSERT INTO TAB1 VALUES (:x, :y, :z) };
}

ΦkDΘ�@�t�D�� xByBz � SQLJ Bzly�¿Cp�D���
�ΩTA��\ SQLJ �D�

�C

SQL O�q�ú
�jpg (���
j� ID ú�)AiHg¿jgBpg�jpgVXC ² Java O�h


�jpgC�Fbd�ñ≤Míaϕ�Aú
�jpg� SQL O�@	��jgAJava O�h�pg�j

pgVXC�DD�Apg null �≤Nϕ Java �	Ajg NULL �≤Nϕ SQL �	C

SQLJ {í�iαX{UC SQL �c�¼G

v d�A�pASELECT »zí�ϕ�íC

v SQL Ω��≤»zí (DML)A�pAINSERTBUPDATEBDELETEC

v Ω�»zíA�pAFETCHBELECT..INTOC

v µ÷
ε»zíA�pACOMMITBROLLBACK ÑC

v Ω�wqyÑ (DDLAτ��u⌡��@yÑv) »zíA�pACREATEBDROPBALTERC

v Isxs{
A�pACALL MYPROC(:x, :y, :z)C

v Isxsτ�A�pAVALUES( MYFUN(:x) )C

Java A���c�d�yÑ�D��:

�tí SQL »zí����zLD����	CD��ODyÑ���AiX{b SQL »zíñC

D���h�T�í≈G

v �� (:) r�C

v Java D��AO��B���µ�� Java IDC

v ∩�����í IDC

��í ID ����pUG

INBOUT � INOUTC

Java ID �D	ú�∩ Java {íú�ú}vTA�Hb��N SQLJ ly�ú�� Java {íX�iαX{

h�C

UCd�]tD�� :xC�D��� Java ��Bµ���� xAiúd≥tAπ�d�C

SELECT COL1, COL2 FROM TABLE1 WHERE :x > COL3

d�Gb Java ��{íñ�t SQL »zí:

HU SQLJ ��{íd� App.sqljAN��RA SQL b DB2 d�Ω�w� EMPLOYEE ϕµ����≤s

Ω�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;

#sql iterator App_Cursor1 (String empno, String firstnme) ; // 1

#sql iterator App_Cursor2 (String) ;
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class App
{

/**********************
** Register Driver **

**********************/

static
{

try
{

Class.forName("com.ibm.db2.jdbc.app.DB2Driver").newInstance();
}
catch (Exception e)
{

e.printStackTrace();
}

}

/********************
** Main **
********************/

public static void main(String argv[])
{

try
{

App_Cursor1 cursor1;
App_Cursor2 cursor2;

String str1 = null;
String str2 = null;
long count1;

// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample";

DefaultContext ctx = DefaultContext.getDefaultContext();
if (ctx == null)
{

try
{

// connect with default id/password
Connection con = DriverManager.getConnection(url);
con.setAutoCommit(false);
ctx = new DefaultContext(con);

}
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();
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System.out.print (" empno= " + str1);
System.out.print (" firstname= " + str2);
System.out.println("");

}
cursor1.close(); // 9

// retrieve number of employee from the database
#sql { SELECT count(*) into :count1 FROM employee }; // 5

if (1 == count1)
System.out.println ("There is 1 row in employee table");

else
System.out.println ("There are " + count1

+ " rows in employee table");

// update the database
System.out.println("Update the database.");
#sql { UPDATE employee SET firstnme = ’SHILI’ WHERE empno = ’000010’ };

// retrieve the updated data from the database
System.out.println("Retrieve the updated data from the database.");
str1 = "000010";
#sql cursor2 = {SELECT firstnme FROM employee WHERE empno = :str1}; // 6

// display the result set
// cursor2.next() returns false when there are no more rows
System.out.println("Received results:");
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�i�NlC�
q�iΓ��NlG

v App_Cursor1G�i
µΩ��¼�W�AMß�	
µW���
µ�	 (
µ�πWs�)C

v App_Cursor2G�i
µΩ��¼AMß�	
µ�m��
µ�	 (
µ�w�s�)C

2l]w�NlC��d��G�l]w�Nl½≤ cursor1Cd��G�xsb cursor1 �C

3N�Nl	�U@εCCYwLΣLCi��Acursor1.next() Φk���¼L falseC

4	�Ω�CπW accessor Φk empno() ���{µCW empno 
µ�	C πW accessor Φk firstnme() �

��{µCW firstnme 
µ�	C

5SELECT Ω��JD��CSELECT »zí�NϕµC��JD�� count1 �C
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6l]w�NlC��d��G�l]w�Nl½≤ cursor2Cd��G�xsb cursor2 �C

7��Ω�CFETCH »zí�q�GϕµñAN ByPos σ�ñ�i��@µ�{µ	��D�� str2 �C

8�d FETCH.INTO »zíO�¿\CY�NlúbYCWAτYAYe�����YCó�AendFetch() Φ

k���¼L trueCYe�����YC¿\AendFetch() Φk��� falseCIs next() Φk�ADB2 ��

�ú�@�εCCFETCH...INTO »zí�⌠taIs next() ΦkC

9÷¼�NlCclose() Φk�
±�Nl���⌠≤Ω�C�	�Ta÷¼�NlATOα≈��a
±t�Ω

�C

p��d��I�ΩTA��\b Java ��{íñ�t SQL »zíC

s��⌡µ SQLJ {í

pG Java {í��t� SQLJ »zíAh�ϕ�Sϕ�{
�∩Σiµs��⌡µC

pG Java {í��t� SQLJ »zíAh�ϕ�Sϕ�{
�∩Σiµs��⌡µC

1. ]w°A���� SQLJC

2. ∩≤�t SQL � Java �l{íXA��� SQLJ α½{í sqlj �ú� Java �l{íX��÷�]w

�CC@�su�ú�@�]w�C

�pAΣJUCⁿOG

sqlj MyClass.sqlj

ΣñAMyClass.sqlj � SQLJ ���W�C

�d�ñASQLJ α½{í�ú� MyClass.java �l{íX���iα��÷]w�C�÷�]w�RW�

MyClass_SJProfile0.serBMyClass_SJProfile1.serBMyClass_SJProfile2.serA����C

�: úDH -compile=false ly�Ta÷¼s�∩�A�h SQLJ α½{í���Nα½ß� Java �l

{íXs�¿�O��C

3. �� uSQLJ ]w��q{ívuπ db2profcAbú��]w�Ww�uDB2 SQLJ �q{ívA�Bb

��t�W�� DB2 Ω�]C

�pAΣJUCⁿOG

db2profc MyClass_SJProfile0.ser

ΣñAMyClass_SJProfile0.ser �⌡µuDB2 SQLJ �q{ív�]w�W�C

�: ��∩��BJA²��z⌡µHú�⌡µ�í��αC

4. ⌡µ Java �O��AN�⌡µ⌠≤ΣL Java �O��@�C

�pAΣJUCⁿOG

java MyClass

ΣñAMyClass � Java �O���W�C

�÷º�

� 169��yb Java ��{íñ�t SQL »zíz

SQLJ �RA SQL »zí�≤ SQLJ ly�CSQLJ ly�}Y� #sqlA��O�� (;) r�C
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Java SQL �í

iSeries °A��αOq SQL »zí�{íñs� Java {íCzL Java xs{
� Java ���wq�τ�

(UDF) Yi	¿��@CiSeries °A�Σ�H DB2 � SQLJ D��Is Java xs{
� Java UDFCJava

xs{
P Java UDF G�A�i�� JAR �ñxs� Java �OCiSeries °A�iH�� SQLJ Part 1 �

��wq�xs{
AVΩ�wnO JAR �C

�� Java SQL �í

ziHq SQL »zí�{ís� Java {íCzL Java xs{
� Java ���wq�τ� (UDF) Yi	

¿��@C

Yn�� Java SQL �íA�	¿UC@�G

1. �� SQLJ

]�⌠≤ Java SQL �íúiα�� SQLJA�Hb⌡µ Java 2 Software Development Kit (J2SDK) �A

�H��� SQLJ ⌡µ�íΣ�CYnb J2SDK ñ�� SQLJ �⌡µ�íΣ�A�sW@�q SQLJ

runtime.zip ����
M≤�²���Cp��÷ΩTA��\� 175��y]w°A���� SQLJzC

2. sg��í��� Java Φk

Java SQL �íiHzL SQL �Bz Java ΦkC�Φk��� DB2 � SQLJ ���	D��sgC

p�sg Java SQL �í���ºΦk��÷ΩTA��\ Java xs{
BJava ���wq�τ� � Java

���wq�ϕµτ�C

3. s� Java �O

�� Java ���í�sg� Java SQL �íAú�⌠≤B��]wANiH
�s�CM�A��

D B 2 G E N E R A L ���í� J a v a S Q L �íAh��
 c o m . i b m . d b 2 . a p p . U D F �O�

com.ibm.db2.app.StoredProc �OCo��O�t≤ JAR � /QIBM/ProdData/Java400/ext/db2routines_classes.jar

ºñC �� javac �s�o��íA� JAR ��sb≤ CLASSPATH ñC�pAUCⁿO�s� Java

���AΣñ]t��íNO�� DB2GENERAL ���íG

javac -DCLASSPATH=/QIBM/ProdData/Java400/ext/db2routines_classes.jar
source.java

4. ²Ω�w��� Java Ω�≈� (JVM) α≈s�s�ß��OC

Ω�w JVM ������wq��OAiH±b /QIBM/UserData/OS400/SQLLib/Function �²ñA�w

VΩ�wnO� JAR ��C

/QIBM/UserData/OS400/SQLLib/Function �ϕ≤ iSeries � /sqllib/functionA��²� DB2 UDB xsΣL

¡x� Java xs{
� Java UDFCY�OO Java M≤�@í�Ah�±bAϕ�l�²ñC±ΦíA

pG��� runit �O�≤ foo.bar M≤�@í≈Ah�� runnit.class �	�≤πX��t��

/QIBM/ProdData/OS400/SQLLib/Function/foo/bar �²ñC

�O��τi±JwVΩ�wnO� JAR ��CiH�� SQLJ.INSTALL_JAR xs{
�nO JAR �C

�xs{
i��ⁿú JAR ID � JAR �C� JAR ID i���O�O���� JAR �Cp�

SQLJ.INSTALL_JAR �ΣL�@ JAR �ºxs{
��÷ΩTA��\�@ JAR �� SQLJ {
C

5. VΩ�wnO�íC

Q� CREATE PROCEDURE � CREATE FUNCTION SQL »zíANiHVΩ�wnO Java SQL �

íCo�»zí]tUC��G
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CREATE ÷Σr

�≤�� Java SQL �í� SQL »zíAH CREATE PROCEDURE � CREATE STATEMENT

}YC

�íW�

SQL »zí��wqΩ�ww���íW�CoNOq SQL s� Java �í����W�C

������

Mß SQL »zí��O Java �í�����		 (pG���)C

LANGUAGE JAVA
SQL »zí��÷Σr LANGUAGE JAVA �ⁿX�íO�� Java sg�C

PARAMETER STYLE ÷Σr

SQL »zí����÷Σr PARAMETER STYLE JAVA � PARAMETER STYLE DB2GENERAL

�wq���íC

�íW�

Mß SQL »zí��Onϕ@ Java SQL �í�Bz� Java ΦkC�íW��Γ�µíG

v YΦk�b��O���≤ /QIBM/UserData/OS400/SQLLib/Function �²ºUAhH

classname.methodname µí��OΦkAΣñ classname O	π��OW�Amethodname OΦ

kW�C

v YΦk�≤wVΩ�wnO� JAR �ñAhH jarid:classname.methodname µí��OΦkAΣ

ñ jarid OwnO� JAR �� JAR IDAclassname O�OW�A� methodname OΦkW�C

uiSeries ΓΦ�viH���� Java ���í�xs{
����wq�τ�C

6. �� Java {


Java xs{
zL SQL CALL »zí�IsCJava UDF O@�t@� SQL »zí@í�Is�τ�C

]w°A���� SQLJ:

⌡µπ��t SQLJ »zí� Java {íºeA�TΩN°A�]w�Σ� SQLJCz��∩°A��

CLASSPATH ⌠���A�α�� SQLJ Σ�C

p�Bz Java �O⌠���÷ΩTA��\UC��G

Java �O⌠�

�� SQLJ � J2SDK

b°A�W]w SQLJ �AY°A�⌡µ�OΣ� SQLJ � J2SDK ��A�	¿UCBJG

1. b°A�� CLASSPATH ⌠���ñA[JUC��G

v /QIBM/ProdData/Os400/Java400/ext/sqlj_classes.jar

v /QIBM/ProdData/Os400/Java400/ext/translator.zip

��G²⌡µ SQLJ α½{í� (sqlj ⁿO)A��n[J translator.zipCYuOn⌡µs�LB�� SQLJ

� Java {íAhú[J translator.zipCp��÷ΩTA��\UC��G

SQLJ α½{í (sqlj)

2. b iSeries ⁿOú�WA��UCⁿO�sWz�
M≤�²ñ runtime.zip ���CNUCⁿOΣJP@

µAMß÷ Enter ΣC
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ADDLNK OBJ(’/QIBM/ProdData/Os400/Java400/ext/runtime.zip’)
NEWLNK(’/QIBM/UserData/Java400/ext/runtime.zip’)

�÷w��
M≤�ΩTA��\UC⌠�G

w� IBM Developer Kit for Java ��
M≤

���X

Java �O⌠�

Java(TM) Ω�≈�b⌡µ�í�� Java �O⌠��MΣ�OCJava ⁿO�uπτ���O⌠��MΣ�OC

w]t��O⌠�BCLASSPATH ⌠�����O⌠�ⁿO��A��MwMΣSw�O��jM��²C

SQLJ α½{í (sqlj)

SQLJ α½{í sqlj iHú�
C��]w�A�t�≤ SQLJ {íñ�÷ SQL @��ΩTCSQLJ α

½{í��� /QIBM/ProdData/Java400/ext/translator.zip ��C

w� IBM Developer Kit for Java ��
M≤

�
M≤Oⁿi���
��¡x\α� Java �OM≤C�
M≤���¿@�h� ZIP �� JAR �A

��
�OⁿJ�ⁿJ Java Ω�≈��C

Java xs{�

�� Java �sgxs{
�AziH��Γ����	�íC

����í� JAVA ���íAª�XuSQLjGSQL �ív��ñⁿw����íC�G��í

DB2GENERAL hO DB2 UDB �wq����íC����íτMwsg Java xs{
��ϕu�D�C

��Az]�	�N Java xs{
Φ��@�¡εC

JAVA ���í: bsg�� JAVA ���í� Java xs{
�Az�ϕuUCD�G

v Java Φk�O public void static (DΩ�) ΦkC

v Java Φk����O SQL �e�¼C

v Y���≤i���	��¼ (�p String)AhJava Φki	� SQL NULL 	C

v ��µ@���}C���ΘX��C

v Java Φki�� getConnection Φk�s�{µΩ�wC

�� JAVA ���í� Java xs{
� public static ΦkCb�O�A�HΦkW�����Oxs{
C

ϕzIsxs{
�AN��	 CREATE PROCEDURE »zí�wq����¼A��ú��C

Y���J�\�	� Java �¼AJava ΦkiH±���P�	AP�ΘJ��O�� SQL NULLC

UC Java �¼úΣ��	G

v short

v int

v long

v float

v double

YbúΣ��	� Java �¼ñ�J�	Ah��� SQL º�A��X� -20205C

ΘX���zLu�@����}C��	CJava xs{
iH]w}C��@����]wΘX��C

�t��{í⌠�wq�su�zLUC Java Database Connectivity (JDBC) Is�s�G
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connection=DriverManager.getConnection("jdbc:default:connection");

MßA�suAzL JDBC API �⌡µ SQL »zíC

HU�π�@�ΘJMΓ�ΘX�p¼xs{
Cª�²�⌡µ�w� SQL d�AMß���GC��

SQLSTATEC

d�Gπ�@�ΘJMΓ�ΘX�xs{


�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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 ���wqAY≤�� JAVA ���í��íñ���G�A��Ta]w�G�Cb����

��G��{
�A�	b��Mµ��[JΣL��G���C�pAUC»zí

CREATE PROCEDURE RETURNTWO()
DYNAMIC RESULT SETS 2
LANGUAGE JAVA
PARAMETER STYLE JAVA
EXTERNAL NAME ’javaClass!returnTwoResultSets’

�Is public static void returnTwoResultSets(ResultSet[] rs1, ResultSet[] rs2) �� Java ΦkC

�G��ΘX����UCd����Ta]wCpP�� DB2GENERAL �íA�ß]@�ú�	÷¼�

G�M�∩��»zíC

d�G��Γ��G��xs{


�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.sql.*;
public class javaClass {

/**
* Java stored procedure, with JAVA style parameters,
* that processes two predefined sentences
* and returns two result sets

*
* @param ResultSet[] rs1 first ResultSet
* @param ResultSet[] rs2 second ResultSet

*/
public static void returnTwoResultSets (ResultSet[] rs1, ResultSet[] rs2) throws Exception
{

//get caller’s connection to the database; inherited from StoredProc
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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);

}
}

b°A�WA�ú��dΣL��G����Mw�G���
C°A�W��G����Σ}���
�

�C�FTOP SQLj ����e�A�	H}��
�ⁿú�GAp²e�zC

DB2GENERAL ���í:

�� DB2GENERAL ���ísg Java xs{
�Az�ϕuUCD�C

v tdwq Java xs{
��OA��
 Java com.ibm.db2.app.StoredProc �O��Σl�OC

v Java Φk�O public void Ω�ΦkC

v Java Φk����O SQL �e�¼C

v Java Φk�n�� isNull Φk�	� SQL NULL 	C

v Java Φk��Ta�� set Φk�]w����C

v Java Φk�n�� getConnection Φk�s�{µΩ�wC

t� Java xs{
��OA��
 com.ibm.db2.app.StoredProc �OCJava xs{
� public Ω�ΦkC

b�O�A�HΦkW�����Oxs{
CϕzIsxs{
�AN��	 CREATE PROCEDURE »

zí�wq����¼A��ú��C

com. ibm.db2.app.StoredProc �Oiú� i sNul l ΦkA² Java ΦkP�ΘJ��O�� SQL

NULLCcom.ibm.db2.app.StoredProc �Oτú� set...( ) Φk�]wΘX��Cz���o�Φk�]wΘ

X��CYz�]wΘX��AhΘX����� SQL NULL 	C

com.ibm.db2.app.StoredProc �Oú�UC�íA��ú��t��{í⌠�wq� JDBC suCMß��UC

JDBC Is�s��t��{í⌠�wq�suG

public Java.sql.Connection getConnection( )

MßA�suAzL JDBC API �⌡µ SQL »zíC

HU�π�@�ΘJMΓ�ΘX�p¼xs{
Cª�²�Bz�w� SQL d�AMß���GC��

SQLSTATEC

d�Gπ�@�ΘJMΓ�ΘX�xs{


�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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 {
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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());

}
}

}

Ynb�� DB2GENERAL ���í�{
ñ���G�Ah≤{
�⌠�A�G�M���»zí�	�

}�¼AC����G����ß���{í�÷¼CY��h��G�Ah��ϕ	}���
��C�

pAUCxs{
���Γ��G�C

d�G��Γ��G��xs{


�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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 xs{��¡ε:

o�¡ε�M�� Java xs{
C

v Java xs{
ú�	��B��ⁿC��ϕu@π�hⁿαO�A�αbu@ñ��B��ⁿC�≤LkO

�Is SQL xs{
�u@@wπ�hⁿαOA]� Java xs{
ú�	��B��ⁿC

v úi��u��v¡v�s� Java �O��C

v Java xs{
@	��t�Ww���s� Java Development KitC

v ]� java.sql P com.ibm.db2.app Γ�M≤ú� Blob � Clob �OAY{í]pvnb@�{íñP��

�oΓ��OAh�ⁿwª��	πW�C{í@wn�� com.ibm.db2.app � Blob � Clob �OA@

���xs{
���C

v �� Java xs{
�At��b��wñú�{íC�{íY��xs{
wqC{í�W��t�ú�C

ziHw∩��xs{
�u@A�dΣu@Θx��o�W�CY��²exs�{í½≤Ah{
w

q]�@���CYnN Java xs{
	�t@�t�Azntd	�t�{
wq�{íAH�t� Java

�O�πX��t��C

v Java xs{
úi]w��s�Ω�w� JDBC su�e (pt�RW)CúD��w²ú�\αA�hN

@	��w]� JDBC su�eC

Java ���wq��qτ�

Java 
qτ�iHq Java {í��@�	�Ω�wC���íAziH��
qτ����Γ��r��MC

N� Java xs{
@�AJava 
qτ�]��Γ����íGJava � DB2GENERALCsg Java ���w

q�τ� (UDF) �A��U��� Java 
qτ�Φ��¡εC
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���í Java

Java ���í� SQLJ Part 1: SQL Routines ���ⁿw��íCsg Java UDF �A���UCD�C

v Java Φk�� public static ΦkC

v Java Φk��� SQL �e��¼C�		�Φk��GC

v Java Φk����� SQL �e��¼C

v ∩≤�\ NULL 	� Java �¼AJava Φk�n	� SQL NULLC

�pA�]�@� UDF �� sample!test3A� UDF ��� INTEGERAB�ⁿ�¼� CHAR(5)BBLOB(10K)

� DATE ���ADB2 Nw�� UDF � Java Ω@Φí�UC�G

import com.ibm.db2.app.*;
public class sample {

public static int test3(String arg1, Blob arg2, Date arg3) { ... }
}

Java Φk����� SQL �e��¼C�pApG UDF Q�i��ⁿ SQL �¼ t1Bt2 � t3 ���A

B���¼� t4Ah���w�� Java �ANª°� Java Φk�IsG

public static T4 name (T1 a, T2 b, T3 c) { .....}

ΣñG

v name �ΦkW�

v T1 � T4 Nϕ Java �¼A∩�≤ SQL �¼ t1 � t4C

v aBb � c �ΘJ���⌠N��W�C

÷≤ SQL �¼P Java �¼��÷�A��\xs{
� UDF ����	D�C

SQL NULL 	���l]w� Java ��ϕ�Co���Y�½≤�¼Aht� Java NULL 	CYN SQL

NULL �� Java 
qΩ��¼ (�p int)Ah�o�º�¼pC

�� JAVA ���í�AYnq Java UDF ���GA
�qΦk���GYiC

{ ....
return value;

}

N�b UDF �xs{
ñ��� C ��@�AJava UDF ñ]Lk�� Java �� I /O Ωy

(System.inBSystem.out � System.err)C

���í DB2GENERAL

���í DB2GENERAL � Java UDF ��Cb����íñA�		�ϕ@τ���ß@�����	A

B��� com.ibm.db2.app.UDF �O� set Φk�]wC

sg Java UDF �A�ϕ�UCD�G

v t Java UDF ��O��
 Java com.ibm.db2.app.UDF �O��Σl�OC

v p�� DB2GENERAL ���íAJava Φk�� public void Ω�ΦkC

v Java Φk����� SQL �e��¼C

v Java Φk�n�� isNull Φk�	� SQL NULL 	C

v Y�� DB2GENERAL ���íAJava Φk��Ta�� set() Φk�]w����C
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t� Java UDF ��OA��
 Java �O com.ibm.db2.app.UDFC�� DB2GENERAL ���í� Java

UDFA�� Java �O� void Ω�ΦkC�pA�]�@� UDF �� sample!test3A� UDF ���

INTEGERAB�ⁿ�¼� CHAR(5)BBLOB(10K) � DATE ���ADB2 Nw�� UDF � Java Ω@Φí

�UC�G

import com.ibm.db2.app.*;
public class sample extends UDF {

public void test3(String arg1, Blob arg2, String arg3, int result) { ... }
}

Java Φk����� SQL �¼C�pApG UDF Q�i��ⁿ SQL �¼ t1Bt2 � t3 ���AB��

�¼� t4Ah���w�� Java �ANª°� Java Φk�IsG

public void name (T1 a, T2 b, T3 c, T4 d) { .....}

ΣñG

v name �ΦkW�

v T1 � T4 Nϕ Java �¼A∩�≤ SQL �¼ t1 � t4C

v aBb � c �ΘJ���⌠N��W�C

v d �⌠N��W�ANϕnpΓ� UDF �GC

÷≤ SQL �¼P Java �¼��÷�A��\xs{
� UDF ����	D�@�C

SQL NULL 	���l]w� Java ��ϕ�C�	 Java WhAo���Y�	l�¼Ah	�sAY�

½≤�¼Ah� Java NULLC�FP��	O SQL NULL �O@δ�sAiHb⌠≤ΘJ��WIs isNull

ΦkG

{ ....
if (isNull(1)) { /* argument #1 was a SQL NULL */ }
else { /* not NULL */ }

}

Wzd�ñA��q 1 }ls�CN��U��ΣLτ�@�AisNull() τ���� com.ibm.db2.app.UDF �

OC �� DB2GENERAL ���í�AYnq Java UDF ���GA�b UDF ��� set() ΦkApU�

�G

{ ....
set(2, value);

}

ΣñA2 NϕΘX���	�Avalue �σr��e�¼���C��s�NO∩w�ΘXb��Mµ��	

�Cb����@�d�ñAint �G���	�� 4CUDF ��ºe�]w�ΘX��ANt� NULL 	C

N�b UDF �xs{
ñ��� C ��@�AJava UDF ñ]Lk�� Java �� I /O Ωy

(System.inBSystem.out � System.err)C

b@�d��ΘJ��G�ñADB2 �w∩C@CIs@� UDFA]� DB2 q��Is UDF \h�C Y

b UDF � CREATE FUNCTION »zíWⁿw SCRATCHPADADB2 �{�s≥Is UDF ºí�nO�

@w�use�vA]�AN DB2GENERAL ���í�τ��ÑA�DC@�IsúqΩ@� Java �Oú

�Ω�Aq�OC@�»zíC@���� UDF �A�ú�@�Ω�CM�AY UDF ⁿw NO

SCRATCHPADAhC@�Is UDF �Aú�Is�O�cl�]w@�
s�Ω�C

¬t�s��U≤bIs UDF �íxsΩTCJava UDF iH��Ω����]w¬t�s��F�Isºí

�se�CJava UDF iHzL com.ibm.db2.app.UDF � getScratchPad � setScratchPad Φk�s�¬t�s

�CYb CREATE FUNCTION »zíWⁿw FINAL CALL ∩�Ahd��⌠�AN�Is½≤� public void
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close() Φk (Y�� DB2GENERAL ���í�τ�)CY�wq�ΦkAh� Stub τ��ΓA�B
ñ�

≤Ccom.ibm.db2.app.UDF �Oiú�Ω�����ΦkA ziHb DB2GENERAL ���í UDF �[H

Q�CUϕí�o����ΦkC

���Φk í�

v public static final int SQLUDF_FIRST_CALL = -1;

v public static final int SQLUDF_NORMAL_CALL = 0;

v public static final int SQLUDF_TF_FIRST = -2;

v public static final int SQLUDF_TF_OPEN = -1;

v public static final int SQLUDF_TF_FETCH = 0;

v public static final int SQLUDF_TF_CLOSE = 1;

v public static final int SQLUDF_TF_FINAL = 2;

Y�
q UDFAo���iHP�oO�@�Is���I

sCY�ϕµ UDFAo���iHP�oO�@�IsB}

�IsB��IsB÷¼Is���IsC

public Connection getConnection(); �ΦkiH�o�xs{
Is� JDBC su
IAMß�

�NϕIs���{íΩ�wsu� JDBC ½≤C�ⁿ C

xs{
ñ�	 SQLConnect() Is��GC

public void close(); Y�� FINAL CALL ∩���� UDFAh UDF BΓ�⌠

�AΩ�wN�Is�ΦkC �ⁿ C UDF ���IsCY

Java UDF �O�Ω@�ΦkAh�
ñ��≤C

public boolean isNull(int i) �ΦkiH	��w	�W�ΘJ��O�� SQL NULLC

v public void set(int i, short s);

v public void set(int i, int j);

v public void set(int i, long j);

v public void set(int i, double d);

v public void set(int i, float f);

v public void set(int i, BigDecimal bigDecimal);

v public void set(int i, String string);

v public void set(int i, Blob blob);

v public void set(int i, Clob clob);

v public boolean needToSet(int i);

o�ΦkN@�ΘX��]w��w�	C²o�⌠≤��

�ANßXº�A�pG

v �e��iµ UDF Is

v 	�������ΘX��

v Ω��¼ú�

v Ω�°
ú�

v rX�α½o���

public void setSQLstate(String string); iHq UDF ñIs�ΦkA�H]w�Isn���

SQLSTATECYLk�ⁿrΩ@� SQLSTATEAhßXº

�C���iHb�í{íñ]w SQLSTATEAqτ���

����iC b�ípUASQLSTATE �]tUCΣñ

@�	G

v ’00000’Aϕ��Q	¿

v ’01Hxx’AΣñ xx �⌠≤G���jgr�A��ϕ��

i

v ’38yxx’AΣñ y � ’I’ P ’Z’ ºí�jgr�Axx �⌠

≤G���jgr�A��ϕ���

public void setSQLmessage(String string); �Φk�ⁿ setSQLstate ΦkC���]w SQL Tº�GC

YLk�ⁿrΩ (�pAWL 70 �r�)Ah�ßXº�C

public String getFunctionName(); �Φk��Bzñ UDF �W�C

public String getSpecificName(); �Φk��Bzñ UDF �SwW�C
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���Φk í�

public byte[] getDBinfo(); w∩Bzñ� UDFA�Φk�H���}C���l�gB

z� DBINFO �cC UDF �wft DBINFO ∩�	¿

nO (�� CREATE FUNCTION)C

v public String getDBname();

v public String getDBauthid();

v public String getDBver_rel();

v public String getDBplatform();

v public String getDBapplid();

v public String getDBapplid();

v public String getDBtbschema();

v public String getDBtbname();

v public String getDBcolname();

o�Φk�qBzñ UDF � DBINFO �cA��Aϕµ�

�	C UDF �wft DBINFO ∩�	¿nO (��

CREATE FUNCTION)C��b UPDATE »zí� SET l

ykΣⁿw���wq�τ�A

getDBtbschema()BgetDBtbname() � getDBcolname() Φk�

α���Nq�ΩTC

public int getCCSID(); �Φk��u@� CCSIDC

public byte[] getScratchpad(); �Φk���eBzñ UDF �¬t�s���Cz��

� SCRATCHPAD ∩���i UDFC

public void setScratchpad(byte ab[]); �ΦkQ��w����}C��eA∩g�eBzñ UDF

�¬t�s�C z��� SCRATCHPAD ∩���i

UDFC���}CP getScratchpad() ���jp��ÑC

public int getCallType(); �Φk���e�b⌡µ�Is�¼Co�	∩�≤ sqludf.h

ñwq� C 	Ciα��		]AG

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 ���wqτ��¡ε:

o�¡ε�M�� Java ���wq�τ� (UDF)C

v Java UDF ú�	��B��ⁿC��ϕu@π�hⁿαO�A�αbu@ñ��B��ⁿC�≤LkO�I

s SQL xs{
�u@@wπ�hⁿαOA]� Java xs{
ú�	��ΣL�ⁿC

v bΩ�wñwq� Java xs{
AΣ	πW��°¡ε� 279 �r�Co�¡εO�FEN

EXTERNAL_NAME 
µAo�
µ��je
� 279 �r�C

v ��v¡úi��s� Java �O��C

v Java UDF @	��t�Ww���s� JDKC

v ]� java.sql P com.ibm.db2.app Γ�M≤ú� Blob � Clob �OAY{í]pvnb@�{íñP��

�oΓ��OAh�ⁿwª��	πW�C{í@wn�� com.ibm.db2.app � Blob � Clob �OA@

���xs{
���C
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v N���τ�@�A�� Java UDF �A]�Q���w��A�{í�xsτ�wqC�A�{í�W�

�t�ú�AiH�	���τ��u@Ab�÷�u@ΘxñΣ�CYxso�½≤AMßSbt@�

t�W��Ahτ�wq]�@���CYnN Java UDF 	�t@�t�Azntd	�t�τ�wq�

A�{íAH�t� Java �O�πX��t��C

v Java UDF úi]w��s�Ω�w� JDBC su�e (pt�RW)CúD��w²ú�\αA�hN@	

��w]� JDBC su�eC

Java ���wq�ϕµτ�:

DB2 π�qτ���ϕµ�αOCYnHϕµ�í�e{Ω�wH��ΩT�Ω�w�AN�no�αOC �

pA∩≤��⌡µ Java xs{
� Java UDF (ϕµP
qτ�) � Java Ω�≈� (JVM)AiH��ϕµ�

e{Σñ]w��eC

SQLJ Part 1: SQL Routines ��úΣ�ϕµτ�C]�AuαH���í DB2GENERAL ���ϕµτ�C

ϕµτ�� 5 �úP�Is�¼CUϕN�
o�IsCΣñ�] create function SQL »zíWwⁿw¬t

�s�C

�y�íI

NO FINAL CALL LANGUAGE JAVA
SCRATCHPAD

FINAL CALL LANGUAGE JAVA
SCRATCHPAD

ϕµτ���@� OPEN ºe S�Is Is�O�cl (ϕ�s�¬t�s

�)CH FIRST Is�Is UDF Φ

kC

ϕµτ��C@� OPEN Is�O�cl (ϕ�s�¬t�s

�)CH OPEN Is�Is UDF Φ

kC

H OPEN Is�Is UDF ΦkC

w∩C@Cs�ϕµτ�Ω��C@�

FETCHC

H FETCH Is�Is UDF ΦkC H FETCH Is�Is UDF ΦkC

ϕµτ��C@� CLOSE H CLOSE Is�Is UDF ΦkCY

close() ΦksbAh@�IsC

H CLOSE Is�Is UDF ΦkC

ϕµτ���ß@� CLOSE ºßC S�Is H FINAL Is�Is UDF ΦkCY

close() ΦksbAh@�IsC

d�GJava ϕµτ�

∩≤��⌡µ Java ���wqϕµτ�� JVMAUCd�í� Java ϕµτ�p≤P�Σñ]w��eC

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

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();
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propertyNames = properties.propertyNames();
break;

case SQLUDF_TF_FETCH:
if (propertyNames.hasMoreElements()) {

property = (String) propertyNames.nextElement();
value = properties.getProperty(property);
set(1, property);
set(2, value);

} else {
setSQLstate("02000");

}
break;

case SQLUDF_TF_CLOSE:
break;

case SQLUDF_TF_FINAL:
break;

default:
throw new Exception("UNEXPECT call type of "+callType);

}
}
}

ϕϕµτ�	¿s�ABΣ�O��w�s� /QIBM/UserData/OS400/SQLLib/Function ºßA i��UC SQL

»zíAVΩ�wnO�τ�C

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

nO�τ�ºßAYi��≤ SQL »zíñC�pAUC SELECT »zí����ϕµτ��ú��ϕµC

SELECT * FROM TABLE(PROPERTIES())

�@ JAR �� SQLJ {�

Java xs{
� Java UDF Γ�A�i�� Java JAR �ñxs� Java �OC

Yn�� JAR �Ajar-id �s� JAR �Ct�b SQLJ ⌡�ñú�Fxs{
Ai���@ jar-ids � JAR

��C o�{
iHw�Bm½�	ú JAR �C]i���≤s JAR ��÷� SQL ¼²C

SQLJ.INSTALL_JAR:

SQLJ.INSTALL_JAR xs{
iHN JAR �w��Ω�wt�C � JAR �i�≤ß≥� CREATE

FUNCTION � CREATE PROCEDURE »zíñC

�v

CALL »zí��v ID ����M�vA���]t SYSJAROBJECTS � SYSJARCONTENTS ¼²ϕ

µ�UCΣñ@�G

v UCt�v¡G

– ϕµ� INSERT � SELECT M�v

– ��w QSYS2 �t�v¡ *EXECUTE

v �zv¡

CALL »zí��v ID ����M�vAτ�π�UCv¡G

v ∩≤ jar-url ��ñⁿwnw�� JAR �Aπ�¬� (*R) s�v¡C
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v ∩≤ J A R ��w��²Aπ�gJB⌡µ�¬� ( * R W X ) s�v¡C ��²�

/QIBM/UserData/OS400/SQLLib/Function/jar/schemaAΣñ schema Nϕ jar-id �⌡�C

��v¡úA�≤o�v¡C

SQL yk

>>-CALL--SQLJ.INSTALL_JAR-- (--’jar-url’--,--’jar-id’--,--deploy--)-->

>--------------------------------------------------------------><

í�

jar-url tnw��m½� JAR �� URLC’file:’ O�@Σ�� URL ykC

jar-id Ω�wñnP jar-url ⁿw���s��� JAR IDCjar-id �� SQL RWA JAR ��w�b⌠t

��T¡w��ⁿw�⌡����wñC

deploy
��í�ípyzl��� install_action �	C Y�π�úOs	Ah�	b install_jar {
�⌠�

�⌡µípyzl��� install_actionsC DB2 UDB for iSeries {µ���Σ�s	C

���N��

w� JAR ��ADB2 UDB for iSeries �b SYSJAROBJECTS t�¼²�nO JAR �CP�]��� JAR

��� Java(TM) �O��W�ANC@��OnOb SYSJARCONTENTS t�¼²�C DB2 UDB for iSeries

�N JAR ��s� /QIBM/UserData/OS400/SQLLib/Function �²� jar/schema l�²ñCDB2 UDB for iSeries

]�H jar-id lyñ�w�W��RWs� JAR ����Cú��≤ DB2 UDB for iSeries ww��

/QIBM/UserData/OS400/SQLLib/Function/jar ºl�²� JAR �C�	∩� CALL SQLJ.REMOVE_JAR � CALL

SQLJ.REPLACE_JAR SQL ⁿO�	ú�m½ww�� JAR �C

d�

UCⁿOq SQL ¼�íÑq@�ñoXC

CALL SQLJ.INSTALL_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’, 0)

file:/home/db2inst/classes/ �²ñ� Proc.jar �ANH myproc_jar o�W�w�� DB2 UDB for iSeriesCß

≥�� Procedure.jar �� SQL ⁿOAN�H myproc_jar o�W������C

SQLJ.REMOVE_JAR:

SQLJ.REMOVE_JAR xs{
iHqΩ�wt�ñ	ú JAR �C

�v

CALL »zí��v ID ����M�vA���]t SYSJARCONTENTS � SYSJAROBJECTS ¼²ϕ

µ�UCΣñ@�G

v UCt�v¡G

– ϕµ� SELECT � DELETE M�v

– ��w QSYS2 �t�v¡ *EXECUTE

v �zv¡

CALL »zí��v ID ����M�vAτ�π�UCv¡C

v n	ú� JAR �� *OBJMGT v¡CJAR �RW� /QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfileC

186 IBM t� - iSeries: {í]p IBM Developer Kit for Java



��v¡úA�≤�v¡C

yk

>>-CALL--SQLJ.REMOVE_JAR--(--’jar-id’--,--undeploy--)----------><

í�

jar-id nqΩ�wñ	ú� JAR �� JAR IDC

undeploy
��í�ípyzl��� remove_action �	C Y�π�úOs	Ah�	b install_jar {
�⌠

��⌡µípyzl��� remove_actionsC DB2 UDB for iSeries {µ���Σ�s	C

d�

UCOq SQL ¼�íÑq@�ñoX�ⁿOG

CALL SQLJ.REMOVE_JAR(’myProc_jar’, 0)

JAR � myProc_jar wqΩ�wñ	úC

SQLJ.REPLACE_JAR:

SQLJ.REPLACE_JAR xs{
iHm½Ω�wt�ñ� JAR �C

�v

CALL »zí��v ID ����M�vA���]t SYSJAROBJECTS � SYSJARCONTENTS ¼²ϕ

µ�UCΣñ@�G

v UCt�v¡G

– ϕµ� SELECTBINSERT � DELETE M�v

– ��w QSYS2 �t�v¡ *EXECUTE

v �zv¡

CALL »zí��v ID ����M�vAτ�π�UCv¡G

v ∩≤ jar-url ��ñⁿwnw�� JAR �Aπ�¬� (*R) s�v¡C

v n	ú� JAR �� *OBJMGT v¡CJAR �RW� /QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfileC

��v¡úA�≤o�v¡C

yk

>>-CALL--SQLJ.REPLACE_JAR--(--’jar-url’--,--’jar-id’--)--------><

í�

jar-url tnm½� JAR �� URLC’file:’ O�@Σ�� URL ykC

jar-id Ω�wñnP jar-url ⁿw���s��� JAR IDCjar-id �� SQL RWA JAR ��w�b⌠t

��T¡w��ⁿw�⌡����wñC

���N��

SQLJ.REPLACE_JAR xs{
iHm½²eH SQLJ.INSTALL_JAR w�bΩ�wñ� JAR �C
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d�

UCOq SQL ¼�íÑq@�ñoX�ⁿOG

CALL SQLJ.REPLACE_JAR(’file:/home/db2inst/classes/Proc.jar’ , ’myproc_jar’)

jar-id myproc_jar ����{µ JAR �ANm½¿ file:/home/db2inst/classes/ �²ñ� Proc.jar �C

SQLJ.UPDATEJARINFO:

SQLJ.UPDATEJARINFO iH≤s SYSJARCONTENTS ¼²ϕµ� CLASS_SOURCE 
µC �{
ú�≤

SQLJ ��A²� DB2 UDB for iSeries xs{
�m����C

�v

CALL »zí��v ID ����M�vA���]t SYSJARCONTENT ¼²ϕµ�UCΣñ@�G

v UCt�v¡G

– ϕµ� SELECT � UPDATEINSERT M�v

– ��w QSYS2 �t�v¡ *EXECUTE

v �zv¡

⌡µ CALL »zí����Aτ�π�UCv¡G

v ∩≤ jar-url ��ñⁿw� JAR �Aπ�¬� (*R) s�v¡C∩≤nw�� JAR �Aπ�¬� (*R) s

�v¡C

v ∩≤ J A R ��w��²Aπ�gJB⌡µ�¬� ( * R W X ) s�v¡C ��²�

/QIBM/UserData/OS400/SQLLib/Function/jar/schemaAΣñ schema Nϕ jar-id �⌡�C

��v¡úA�≤o�v¡C

yk

>>-CALL--SQLJ.UPDATEJARINFO--(--’jar-id’--,--’class-id’--,--’jar-url’--)-->

>--------------------------------------------------------------><

í�

jar-id Ω�wñn≤s� JAR IDC

class-id
n≤s��O�M≤	π�OW�C

jar-url ��≤s JAR ���O���b� URLC’file:’ O�@Σ�� URL ykC

d�

UCOq SQL ¼�íÑq@�ñoX�ⁿOG

CALL SQLJ.UPDATEJARINFO(’myproc_jar’, ’mypackage.myclass’,
’file:/home/user/mypackage/myclass.class’)

jar-id myproc_jar �÷� JAR �A�Hs�� mypackage.myclass �Oiµ≤sC�Hiq��

/home/user/mypackage/myclass.class �os���OC

SQLJ.RECOVERJAR:
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SQLJ.RECOVERJAR {
��X SYSJAROBJECTS ¼²ñxs� JAR �A ANª�m¿�

/QIBM/UserData/OS400/SQLLib/Function/jar/jarschema/jar_id.jar ��C

�v

CALL »zí��v ID ����M�vA���]t SYSJAROBJECTS ¼²ϕµ�UCΣñ@�G

v UCt�v¡G

– ϕµ� SELECT � UPDATEINSERT M�v

– ��w QSYS2 �t�v¡ *EXECUTE

v �zv¡

⌡µ CALL »zí����Aτ�π�UCv¡G

v ∩≤ J A R ��w��²Aπ�gJB⌡µ�¬� ( * R W X ) s�v¡C ��²�

/QIBM/UserData/OS400/SQLLib/Function/jar/schemaAΣñ schema Nϕ jar-id �⌡�C

v n	ú� JAR �� *OBJMGT v¡CJAR �RW� /QIBM/UserData/OS400/SQLLib/Function/jar/schema/jarfileC

yk

>>-CALL--SQLJ.RECOVERJAR--(--’jar-id’--)-----------------------><

í�

jar-id Ω�wñn��� JAR IDC

d�

UCOq SQL ¼�íÑq@�ñoX�ⁿOG

CALL SQLJ.UPDATEJARINFO(’myproc_jar’)

m y p r o c _ j a r �÷� J A R �ANH S Y S J A R C O N T E N T ϕµ��eiµ≤sC ����s�

/QIBM/UserData/OS400/SQLLib/Function/jar/jar_schema myproc_jar.jarC

SQLJ.REFRESH_CLASSES:

SQLJ.REFRESH_CLASSES xs{
�b{µΩ�wsuWA½sⁿJ Java xs{
� Java UDF ����

��wq�OC��{��Ω�wsu�Is�xs{
A�α�o∩ SQLJ.REPLACE_JAR xs{
�I

s�iµ��≤C

�v

L

yk

>>-CALL--SQLJ.REFRESH_CLASSES-- ()-->
>--------------------------------------------------------------><

d�

Is Java xs{
 MYPROCEDUREA�xs{
��zL MYJAR jarid �nOº JAR �ñ��OG

CALL MYPROCEDURE()
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��UCIs�m½ JAR �G

CALL SQLJ.REPLACE_JAR(’MYJAR’, ’/tmp/newjarfile.jar’)

�F²ß≥ MYPROCEDURE xs{
�Isα≈��≤s� JAR �A�Is SQLJ.REFRESH_CLASSESG

CALL SQLJ.REFRESH_CLASSES()

AIs@�xs{
Co@�Is{
�AN���≤s��O��C

CALL MYPROCEDURE()

Java xs{�� UDF �����D�

UϕCX Java xs{
P UDF p≤ϕ� SQL Ω��¼C

SQL Ω��¼ Java ���í JAVA Java ���í DB2GENERAL

SMALLINT short short

INTEGER int int

BIGINT long long

DECIMAL(p,s) BigDecimal BigDecimal

NUMERIC(p,s) BigDecimal BigDecimal

REAL � FLOAT(p) float float

DOUBLE PRECISIONBFLOAT �

FLOAT(p)

double double

CHARACTER(n) String String

CHARACTER(n) FOR BIT DATA byte[] com.ibm.db2.app.Blob

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

Indicator Variable - -

CLOB - com.ibm.db2.app.Clob

BLOB - com.ibm.db2.app.Blob

DBCLOB - com.ibm.db2.app.Clob

DataLink - -

Java PΣL{í]pyÑ

b Java ñA�\hΦkiHIsD Java yÑ�sg�{íXC

Java ����

Ist@�yÑ�sg�{íXAΦkº@NON∩w� Java Φkϕ@u��Φkv�Ω@C��Φkⁿt@

�yÑ�sg�{
Aiú� Java Φk�Ω�Ω@ΦíC��ΦkiHzLuJava ���� (JNI)v�s� Java
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Ω�≈�Co���Φk�≤ Java ⁿ (��ⁿ) ºU⌡µA�H@w�Xw
ⁿ��Cunα≈b�P{
�

�h�ⁿºñP���@�τ�A�τ�Y�Xw
ⁿ��C��A@�τ��Is���τ�A]�
í

�Xw
ⁿ��A�τ��⌠��Xw
ⁿ��C

��ΦkiHs� Java �
�Σ��t�\αA�s�{�����{íXAπ�u⌠��v�\αC��V

����ΦkA]�QIs�{íX�iαú�Xw
ⁿ��Cp� JNI � ILE ��Φk��÷ΩTA��

\�� Java �������ΦkC

Java Is API

Java Is API τ�≤uJava ���� (JNI)vWµAα≈²D Java ���{í�� Java Ω�≈�Cτe\

�� Java {íX��
��{í�\αC

i5/OS PASE ��Φk

iSeries Java Ω�≈� (JVM) �eΣ���b i5/OS PASE ⌠�ñ⌡µ���ΦkCi5/OS Java � PASE �

�Φki²z�÷aNb AIX® ñ⌡µ� Java ��{í	α� iSeries °A�CziHN�O��� AIX �

�Φk{íw�s� iSeries �πX��t�AMßzL
εyÑ (CL)BQshell � i5/OS PASE ��≈Ñq@

�ⁿOú�[H⌡µC

ⁿ
í��Φk

iSeries Java Ω�≈� (JVM) �eΣ���ⁿ�íxs�¼��ΦkCⁿ�íxs�¼� ILE {íú�F@

�j¼BzB���}�⌠�Cⁿ�íi²zN��Φk{íXqΣL@�t�	α� i5/OSA��l{íXu

��\≤∩A��	
ú���C

java.lang.Runtime.exec()

ziHb Java {í��� java.lang.Runtime.exec() �Is{í�ⁿOCexec() Φk���t@�Bz{
A

Σñi⌡µ⌠≤ iSeries {í�ⁿOCb��¼ñAiH��l�{
���ΘJB��ΘX�����A�B

z@�ºí�qTC

Bz@�ºí�qH

Σñ@�ΦkAO�� Socket �Bz��{
Pl�{
ºí�≤BzqTC

z]iH��Ωy��Bz{íºí�qTC��A��\Bz@�ºí�qTd�AΣñºñú�Pt@�

{
ñ⌡µ�{íiµqT�Az�
�i��∩�C

YnqΣLyÑñIs JavaA��\d�Gq C Is Java �d�Gq PRG Is JavaAH�o�÷ΩTC

z]iH�� IBM Toolbox for Java �Is iSeries °A�W{��{í�ⁿOCq����Ω�εC� iSeries

Tº�iµ IBM Toolbox for Java �≤BzqTC

�: Y�� Runtime.exec()BIBM Toolbox for Java � JNIAJava {í�iΓ�iα]���Θ�Cbu
�

�vJava ⌠�ñA�	�K��o�ΦkC

w∩��Φk�� Java ����

u�b Pure Java Lkí¼z�{í]p�D�A������ΦkC

�nbUCípA�����ΦkG

v s��� Pure Java Lk�o�t�\αC
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v Ω@D�½°�α�ΦkA��Q����Ω@Φí�
C

v s��² Java IsΣL API �{���{í]p�� (API)C

UCⁿ�A�≤b C yÑñ��uJava ���� (JNI)vCp�b RPG yÑñ�� JNI ��÷ΩTA��

\UCσ≤G

WebSphere Development Studio: ILE RPG Programmer’s Guide, SC09-2507 �� 11 C

Ynw∩��Φk��uJava ���� (JNI)vA�⌡µUCBJG

1. ����� Java yÑykAⁿw
�ΦkO��ΦkH]p�OC

2. �	]t��ΦkΩ@Φí�A�{í (*SRVPGM)AMw��w�{íW�Cb�O�RAl]wϕ�

íñsg System.loadLibrary() ΦkIs�AⁿwA�{í�W�C

3. �� javac uπN Java �l�s�¿�O��C

4. �� javah uπ����Y� (.h)C��Y�]tT���¼Ai�≤����ΦkΩ@ΦíC -d ∩�

ⁿw�b
��²ñ���Y�C

5. ��uqΩy��s (CPYFRMSTMF)vⁿOAqπX��t�ñN�Y��s�����¿��Cz�

N�Y��s���¿��A� C s����C��u��s� ILE C/400® {í (CRTCMOD)vⁿO

�sΩy�Σ�A² C �l�� C �Y�OdbπX��t��Cp� CRTCMOD ⁿO�Ωy��k

��÷ΩTA��\ WebSphere Development Studio: ILE C/C++ Programmer’s Guide, SC09-2712C

6. sg��Φk{íXCp���Φk��yÑ�τ��
�Ω�A��\ Java ��Φk�ⁿ�N��C

a. �J²eBJñ����Y�C

b. �Ta±∩�Y�ñ��¼C

c. YnNrΩ�	� Java Ω�≈�A�NrΩα½¿uⁿΩΩa��µ½X (ASCII)vCp��÷ΩTA

��\ Java r�sXC

7. Y��Φk�P Java Ω�≈�¼�A��� JNI ú��τ�C

8. �� CRTCMOD ⁿOAN C �l{íXs�¿�� (*MODULE) ½≤C

9. ��u��A�{í (CRTSRVPGM)vⁿOAN@�h���½≤s�¿@�A�{í (*SRVPGM)C�

A�{í�W�A��Xzb System.load() � System.loadLibrary() τ�Is� Java {íXñú��

W�C

10. Yb Java {íXñ�� System.loadLibrary() IsA�w∩z⌡µ� J2SDKAqHUD∩Aϕ�@��⌡

µG

v b LIBPATH ⌠���ñ]tz�n���wMµCziHb QShell � iSeries ⁿOµñ�≤ LIBPATH

⌠���C

– q Qshell ⁿOú�ñΣJG

export LIBPATH=/QSYS.LIB/MYLIB.LIBjava -Djava.version=1.5 myclass

– �qⁿOµΣJG

ADDENVVAR LIBPATH ’/QSYS.LIB/MYLIB.LIB’JAVA PROP((java.version 1.5)) myclass

v ��Ab java.library.path �eñú�MµCziHb QShell � iSeries ⁿOµñ�≤ java.library.path

�eC

– q Qshell ⁿOú�ñΘJG

java -Djava.library.path=/QSYS.LIB/MYLIB.LIB -Djava.version=1.5 myclass

– �q iSeries ⁿOµΣJG
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JAVA PROP((java.library.path ’/QSYS.LIB/MYLIB.LIB’) (java.version ’1.5’)) myclass

Σñ /QSYS.LIB/MYLIB.LIB OznH System.loadLibrary() Is�ⁿJ���wAmyclass O Java ��{

í�W�C

11. System.load(String path) �⌠�ykiHOG

v /qsys.lib/sysNMsp.srvpgm (ϕ� *SRVPGM QSYS/SYSNMSP)

v /qsys.lib/mylib.lib/myNMsp.srvpgm (ϕ� *SRVPGM MYLIB/MYNMSP)

v ����A�p /home/mydir/myNMsp.srvpgmAª���� /qsys.lib/mylib.lib/myNMsp.srvpgm

�: o�ϕ≤�� System.loadLibrary(″myNMsp″) ΦkC

�: ⌠�W�q�O��Aϕ�rΩσrC�pAziH��UC{íXG

System.load("/qsys.lib/mylib.lib/myNMsp.srvpgm")

12. System.loadLibrary(String libname) � libname ��Aq�O��Aϕ�rΩσrA���O��Φk��

wCt��Q�{µ��wMµ� LIBPATH P PASE_LIBPATH ⌠���AjM�X��wW��A�

{í� i5/OS PASE i⌡µ�C�pAloadLibrary("myNMsp") N�jMW� MYNMSP � *SRVPGMA

�W� libmyNMsp.a � libmyMNsp.so � i5/OS PASE i⌡µ�C

p� JNI �	πí�A��\ Sun Microsystems 	q�uJava ����v� The Source for Java Technology

java.sun.comC

p�p≤w∩��Φk�� JNI �d�A��\d�Gw∩��Φk�� Java ����C

Java Is API
uIs APIv�≤uJava ���� (JNI)v�@í�Ai²D Java {íX�� Java Ω�≈�A�BⁿJ��

� Java �OC�\αi²hⁿ�{íbhⁿñ��⌡µ≤µ@ Java Ω�≈�W� Java �OC

IBM Developer Kit for Java Σ�UCX�Is{í�uJava Is APIvG

v w∩ STGMDL(*SNGLVL) � DTAMDL(*P128) ���� ILE {í�A�{í

v w∩ STGMDL(*TERASPACE) � DTAMDL(*LLP64) ���� ILE {í�A�{í

v w∩ 32 ��� 64 �� AIX ���� i5/OS PASE i⌡µ�

��{íiH
ε Java Ω�≈�C��{íiH�� Java Ω�≈�BIs Java Φk (�ⁿ��{íIsl

�í�Φí)AH�R	 Java Ω�≈�CJava Ω�≈���ßAúD��{í�Ta�HR	A�hb{
�

H�úi⌡µCJava Ω�≈�bR	L{ñ�⌡µMú@�A�p⌡µ�ε{íB�⌠ Java Ω�≈�ⁿ�


± Java Ω�≈�Ω�C

Java Ω�≈���i�⌡µßAH C � RPG Ñ ILE yÑ�sg���{íAYiIs Java Ω�≈��⌡

µ⌠≤\αCτiq Java Ω�≈�≡� C ��{íB½sIs Java Ω�≈�A����C@��� Java Ω

�≈�ºßANúA½�AH�iIs Java Ω�≈��⌡µ�q�jq Java {íXC

��uIs APIv�⌡µ Java {í�A�Q�⌠��� QIBM_USE_DESCRIPTOR_STDIO �
ε STDOUT

� STDERR ���aCY�⌠���]� Y � I (�pAQIBM_USE_DESCRIPTOR_STDIO=Y)AJava Ω�

≈������yzl�]w STDIN (fd 0)BSTDOUT (fd 1) � STDERR (fd 2)Cb�ípUA{í�}

�o���A@��u@�eT�����DAi�No���yzl]����	Cu@ñ}���@��

�π� fd 0A�G�π� fd 1A�T�π� fd 2C�≤H Spawn API �l�u@AhiQ���yzl

Mg�w²ⁿúo�yzl (��\ S p a w n A P I Φ��σ≤ )CY�]w⌠���

QIBM_USE_DESCRIPTOR_STDIO �]�ΣL	Ah STDINBSTDOUT � STDERR ú����yzlC

STDOUT � STDERR �∩�	e�{�u@�����s�A��� STDIN h��P IO º�C
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p�uIs APIv���d�A��\d�GJava Is APICp� IBM Developer Kit for Java Σ��uI

s APIvτ��
�Ω�A��\Is API τ�C

Is API τ�:

IBM Developer Kit for Java Σ�UCuIs APIvτ�C

�: ��� API ºeA�Twz�b�u@π�hⁿαOCp�hⁿ¼u@�
�ΩTA��\hⁿ���{

íC

v JNI_GetCreatedJavaVMs

����w��º Java Ω�≈���÷ΩTC÷M�	]p� API i��hí Java Ω�≈� (JVM) �

ΩTA²@�{
uαsb@� JVMC]�A� API �hu���@� JVMC

�G

jint JNI_GetCreatedJavaVMs(JavaVM **vmBuf,
jsize bufLen,
jsize *nVMs);

vmBuf O@�ΘX
AΣjp�Nϕⁿ��q� bufLen MwCC@� Java Ω�≈�b java.h ñú�wq

�÷� JavaVM �cCúD vmBuf � 0A�h∩≤C@���� Java Ω�≈�A� API ú�b vmBuf

ñxs�÷� JavaVM �cⁿ�CJavaVM �cⁿ�����∩�� Java Ω�≈�����
�xsCnVMs

����ew���Ω�≈��qCiSeries °A�Σ���hí Java Ω�≈�A�Hw��	�	j≤ 1C

o�ΩTA[W vmBuf �jpAYiMwC@���� Java Ω�≈�O��� JavaVM �c�ⁿ�C

v JNI_CreateJavaVM

i²z�� Java Ω�≈�AHßb��{íñ��C

�G

jint JNI_CreateJavaVM(JavaVM **p_vm,
void **p_env,

void *vm_args);

p_vm Os��� Java Ω�≈�� JavaVM ⁿ��}C�@�uJNI Is APIv�Q� p_vm ��O Java

Ω�≈�Cp_env Os��� Java Ω�≈�� JNI ⌠�ⁿ��}CªⁿV��o�τ�� JNI τ�ϕC

vm_args Ot� Java Ω�≈�l]w����cC

Y��u⌡µ Java (RUNJVA)vⁿO� JAVA ⁿOA²ⁿw��e�@�PÑ�ⁿO��Ah�u²��

ⁿO��C�eNQ
ñC�pAb�ⁿOñAN�
ñ os400.optimization ��G

JAVA CLASS(Hello) PROP((os400.optimization 0))

p� JNI_CreateJavaVM API Σ�� 0S/400 M��e�MµA��\ Java t��eC

�: iSeries °A�W� JavaAΣ�bµ@u@�{
�Auα��@� Java Ω�≈� (JVM)Cp��÷Ω

TA��\h½ Java Ω�≈��Σ�C

v DestroyJavaVM

R	 Java Ω�≈�C

�G

jint DestroyJavaVM(JavaVM *vm)
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vm O�� Java Ω�≈������ JavaVM ⁿ�C

v AttachCurrentThread

Nⁿ�[� Java Ω�≈�A�ªα≈B� Java Ω�≈��A�C

�G

jint AttachCurrentThread(JavaVM *vm,
void **p_env,
void *thr_args);

JavaVM ⁿ� vm i�On�[ⁿ� Java Ω�≈�Cp_env ⁿ�ⁿV{µⁿ� JNI ��ⁿ��b��mC

thr_args ]t VM Sw�ⁿ�[��C

v DetachCurrentThread

�G

jint DetachCurrentThread(JavaVM *vm);

vm �On�≈ⁿ� Java Ω�≈�C

p�uIs APIvτ��	πí�A��\ Sun Microsystems 	q� Java ����WµA� The Source for

Java Technology java.sun.comC

h½ Java Ω�≈��Σ�:

iSeries °A�W� Java úAΣ�≤µ@u@�{
���h� Java Ω�≈� (JVM)C��¡ε�vT��

uJava ����Is (JNI) APIv��� JVM ����Co�Σ�W��≤�úvTz�� java ⁿO�⌡

µ Java {í�ΦíC

zLk�Qab@�u@ñh�Is JNI_CreateJavaVM()A JNI_GetCreatedJavaVMs() ]Lkb@C�Gñ�

�h� JVMC

bµ@u@�{
ñuα��µ@ JVM �o�Σ�A�ϕ��O Sun Microsystems 	q� Java ��Ω@Φ

í��C

d�GJava Is API:

�d�ϕ����uIs APIv��d�C

ª⌡µUC�@G

v �� JNI_CreateJavaVM �� Java Ω�≈�C

v �� Java Ω�≈�MΣzn⌡µ��O��C

v MΣ�Oñ main Φk� methodIDC

v Is�O� main ΦkC

v °iº�o�����C

��{í�AQJVAJNI � QJVAJNI64 A�{í�ú� JNI_CreateJavaVMuIs APIvτ�CJNI_CreateJavaVM

��� Java Ω�≈�C

�: QJVAJNI64 Oⁿ�í/LLP64 ��Φk�uIs APIvΣ�sW�A�{íC

o�A�{íNbt�s��²ñAz�ú�nb
εyÑ (CL) ��ⁿOW�TaⁿXª�C�pA��u�

�{í (CRTPGM)vⁿO�u��A�{í (CRTSRVPGM)vⁿO�Azú�n�TⁿXez�A�{íC
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��UC
εyÑⁿOO⌡µ�{í�Φkº@G

SBMJOB CMD(CALL PGM(YOURLIB/PGMNAME)) ALWMLTTHD(*YES)

�� Java Ω�≈��⌠≤u@A��π�hⁿαOCDn{í�ΘXAH�{í�⌠≤ΘXA�ßú�iJ

QPRINT �s�CQ�u��úX�u@ (WRKSBMJOB)v
εyÑ (CL) ⁿOA�°z²eHuúXu@

(SBMJOB)vCL ⁿO����u@ANiH��o��s�C

d�G�� Java Is API

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

#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 */

/* Open the file descriptors so that IO works. */
fd0 = open("/dev/null1", O_CREAT|O_TRUNC|O_RDWR, S_IRUSR|S_IROTH);
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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 v1.3. */
initArgs.version = 0x00010002;

/* To use J2SDK v1.4, set initArgs.version = 0x00010004; */
/* To use J2SDK v1.5, set initArgs.version = 0x00010005; */

/* 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";

/*To use J2SDK v1.4 or v1.5, replace the ’1.3’ with ’1.4’ or ’1.5’.
options[1].optionString="-Djava.version=1.3" */

initArgs.options=options; /* Pass in the classpath that has been set up. */
initArgs.nOptions = 2; /* Pass in classpath and version options */

/* 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");
}
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/* Now, you have the methodID of main and the class, so you can
* call the main method.
*/
(*myEnv)->CallStaticVoidMethod(myEnv,myClass,mainID,args);

/* Check for errors. */
if ((*myEnv)->ExceptionOccurred(myEnv)) {

(*myEnv)->ExceptionDescribe(myEnv);
}

/* Finally, destroy the JavaVM that you created. */
(*myJVM)->DestroyJavaVM(myJVM);

/* All done. */
return 0;

}

p��÷ΩTA��\ Java Is APIC

Java ��Φk�ⁿ�N��

��ΦkiHs� Java �ú��\αCYnzL��Φk≤��aB� JavaA��∩UCº���A�C

v N Java ⁿ�íAL�ªO� Java �O�[���ⁿ���A�����BI�º�CYⁿ�⌡µ���Φ

k½s��FBI�º�Ah Java ú�A�H��CY�����{íb�h⌡µ Java {íXºe���

BI�º�AU@o�BI�º��AJava {íXNLk�T⌡µCϕ��ⁿP Java Ω�≈��≈�AB

I�º�Bn���¿�	�[����	C

v ϕ��ⁿ�[� Java Ω�≈��AJava Ω�≈��bn�A�	 Java wq� 1 � 10 u²�
���

∩�ⁿ�u²�
Cϕⁿ�≈�Au²�
N���C�≤�[ºßAⁿNiH����Φk�� (�p

POSIX API) �∩�ⁿ�u²�
C Java b≡� Java Ω�≈��α	�íAú�∩�ⁿ�u²�
C

v uJava ���� (JNI)v�uIs APIv�≤A�\���N Java Ω�≈��O���{íñCY��{

í�� Java Ω�≈�A² Java Ω�≈�º��⌠Aunb Java Ω�≈��⌠�Aⁿw�[� Java Ω�

≈�A��AN�V{
�lⁿoX MCH74A5 ″Java Virtual Machine Terminated″ iSeries º�CUC�

]�y¿ Java Ω�≈�º��⌠G

– ���Is java.lang.System.exit() ΦkC

– Java Ω�≈��n�ⁿ�⌠C

– Java Ω�≈�o��í��C

²�µ�úP≤ΣLjí�� Java ¡xCΣLjí��¡xWACϕ Java Ω�≈��⌠�A���� Java

Ω�≈��{
]�≡M�⌠CY��{íi���Bz MCH74A5 º�q�A{
]\α≈�≥⌡µC�

hAϕº�Lko���Bz�A{
NHº�⌠C÷MiH[J{íX�Bz iSeries °A�S��

MCH74A5 º�Ao]iα�C��{í�iΓ�ALk�≤ΣL¡xC

��Φk@	bhⁿ�{
ñ⌡µA]�Σ�t�{íX��Xw
ⁿ��Co]y¿��Φk����y

Ñ�τ�Aⁿ�HU�¡εG

v ú�b��Φkñ�� ILE CLA]�o�yÑú�Xw
ⁿ��CYn⌡µ�Xw
ⁿ��� CL ⁿOA

ziH�� C yÑ� system() τ�� java.lang.Runtime.exec() ΦkC

– b C � C++ ��Φk�A�� C yÑ� system() τ��⌡µ�Xw
ⁿ��� CL ⁿOC

– 
�q Java ñ�� java.lang.Runtime.exec() Φk�⌡µ�Xw
ⁿ��� CL ⁿOC

v ziH�� ILE CBILE C++BILE COBOL � ILE RPG �sg��ΦkA²q��Φk��Is�τ�A


í��Xw
ⁿ��C
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��Gsg��Φk�s���Σ�A�e�Σ� CBC++ � RPG yÑC��ΣLyÑ�sg��Φk÷

MiµA²iα≤[�°C

�NG	D����� CBC++BCOBOL � RPG τ�ú�Xwⁿ��C

v �∩únb��Φk��� C M C++ � exit() � abort() τ�CoΓ�τ���P⌡µ Java Ω�≈��

{
	
�εCoΣñ]A{
����ⁿAL�ª�O��� JavaA
íú��εC

�: o�ú�� exit() τ�Oⁿ C � C++ τ�AP java.lang.Runtime.exit() ΦkúPC

p� iSeries °A�Wⁿ��÷ΩTA��\hⁿ���{íC

��Φk� Java ����

��ΦkOⁿb Java H��ΣLyÑñ��� Java ΦkC��ΦkiHs� Java ñLk
����t�M

�τ�� APIC

����Φk�¡ε��{í�iΓ�A]�oA�t�M��{íXC��ΦkiαOs���{íX»z

íA�OIs{s��{íX���{íX»zíC

Mw�nY���ΦkºßAiα�nP⌡µ�Φk� Java Ω�≈�iµ¼�CuJava ���� (JNI)v��

@�¡xñ��Φí�F¿o�¼��C

JNI O@���Aiú�\hΦí²��ΦkP Java Ω�≈�iµ¼�C�pAJNI ]th���AiH��

s�½≤MIsΦkB�oµ�M]wµ�BBzº�AH��@rΩM}CC

p� JNI �	πí�A��\ Sun Microsystems 	q� Java ����A� The Source for Java Technology

java.sun.comC

��Φk�rΩ

\huJava ���� (JNI)vτ�ú�ⁿN C yÑ�í�rΩϕ@��C�pAFindClass() JNI τ�Y�ⁿt

�O��	πW��rΩ��C FindClass �ⁿJΣ���O��A�BN������� FindClass �Is

{íC

�� JNI τ��w�rΩ��� UTF-8 sXCp� UTF-8 �
�Ω�A��\ JNI SpecificationA²q�

zu�A� 7 ��uⁿΩΩa��µ½X (ASCII)vr�ÑP≤Σ UTF-8 ϕ�kYiC 7 �� ASCII r�

Ω�WNO 8 ��r�AuO�@���@	� 0C]�Ají≈ ASCII C rΩAΩ�WwgO UTF-8C

�w]AiSeries °A�� C s���H�
�Gi�sXQi�µ½X (EBCDIC) ��@A]�ziú�

UTF-8 �rΩ� JNI τ�Co�Γ�@kCziH��σrrΩ��ArΩCσrrΩⁿs��l{íX�i

o�rΩ	�rΩC �ArΩⁿs���Lko�rΩ	�rΩAΣ	b⌡µ���Ω�pΓX�C

��Φk�σrrΩ:

rΩ� 7 ��uⁿΩΩa��µ½X (ASCII)vϕ�k�r��¿�A �÷≤NσrrΩsX¿ UTF-8C

N�jh��íp@�AYi� ASCII �e{rΩA hiQ� pragma »zí�AϕrΩA�»zí��≤

s���{µrX�CMßAs��b�íN�H JNI �nD� UTF-8 µí�xsrΩC YLkH ASCII

�e{rΩAτi
�N�l�
�Gi�sXQi�µ½X (EBCDIC) rΩ°��ArΩA gL iconv() B

zºßA�� JNICp��ArΩ�
�ΩTA��\�ArΩC

�pAnMΣW� java/lang/String ��O�A{íXpUG
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#pragma convert(819)
myClass = (*env)->FindClass(env,"java/lang/String");
#pragma convert(0)

�@� pragma t��r 819Aⁿ�s��H ASCII �xsß�H���Aϕ���rΩ (σrrΩ)C�G

� pragma t��r 0Ahⁿ�s����w]rX��Bz���Aϕ�rΩAq�� EBCDIC rX�

37C ]�ANo� pragma N�IsA�ºßA Yií¼rΩ���H UTF-8 sX�o� JNI nDC

�NG�h[dN�NσrC±ΦíApG{íX�ⁿG

#pragma convert(819)
#define MyString "java/lang/String"
#pragma convert(0)
myClass = (*env)->FindClass(env,MyString);

h�ßú��rΩ� EBCDICA]�bs��íAFindClass Is���½¿ MyString �	C biµ�N�

@�Apragma �r 819 ú���C]�Aú�H ASCII �xsσrrΩC

b EBCDICBUnicode � UTF-8 ºíα½�ArΩ:

�F�@⌡µ�í�BΓ�rΩ��Aiα�nb EBCDICBUnicode � UTF-8 ºíα½rΩC

tdrX�α½\α�t� API O iconv()C�ϕ�UCBJ��� iconv()G

1. �� QtqIconvOpen() ��α½yzlC

2. Is iconv()A���yzl�α½rΩC

3. �� iconv_close ÷¼yzlC

b��uJava ����v���Φkd�ñ�d� 3A�í²����� iconv α½yzlAMßb�í�


�R	�yzlC�]pi�K iconv_t yzl�hⁿB��DA²∩≤�½�α�{íXA�nbRAxs

Θñ��α½yzlAMßQ�¼� (mutex) �ΣLPB�≈ε��πh½s�C

IBM i5/OS PASE A�≤ Java ���Φk

iSeries Java Ω�≈� (JVM) Σ���b i5/OS PASE ⌠�ñ⌡µ���ΦkCb V5R2 HeA��� iSeries

JVM ��� ILE ��ΦkC

i5/OS PASE ��Φk�Σ�]AG

v 	
iHq i5/OS PASE ��Φkñ����� iSeries Java ���� (JNI)

v α≈q��� iSeries JVM Is i5/OS PASE ��Φk

o�s�Σ�i²z�÷aN AIX ñ⌡µ� Java ��{í	α� iSeries °A�CziHN�O��� AIX

��Φk��w�s� iSeries �πX��t�AMßzL⌠≤
εyÑ (CL)BQshell � i5/OS PASE ��≈

Ñq@�ⁿOú��[H⌡µC

�÷ΩT

i5/OS PASE

�ΩT�]z⌠x i5/OS PASECpGz��⌠x PASEA��\�DDHi@BA�p≤P Java ft�

� IBM i5/OS PASE ��ΦkC

Java i5/OS PASE ⌠���

Java Ω�≈� (JVM) ��UC����� i5/OS PASE ⌠�Cz�]w QIBM_JAVA_PASE_STARTUP �

�A�α⌡µ IBM i5/OS PASE A�≤ Java ���Φkd�C

p�]wd�⌠�����÷ΩTA��\UCDDG
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IBM i5/OS PASE d��⌠���C

QIBM_JAVA_PASE_STARTUP
YHUΓ�°≤ú¿�Ah�]w�⌠���G

v �� i5/OS PASE ��Φk

v q iSeries ⁿOú�� Qshell ⁿOú��� Java

JVM ����⌠������ PASE ⌠�C	���	i�O i5/OS PASE ��{íCiSeries °A

�]tΓ� i5/OS PASE ��{íG

v /usr/lib/start32G�� 32 �� i5/OS PASE ⌠�

v /usr/lib/start64G�� 64 �� i5/OS PASE ⌠�

i5/OS PASE ⌠���º��@���w½≤���µíAú��X i5/OS PASE ⌠����µíC

q i5/OS ��≈Ñq@��� Java �ALk�����Ci5/OS PASE ��≈Ñq@�@	�� 32

�� i5/OS PASE ⌠�C⌠≤q i5/OS PASE ��≈Ñq@�ñ��� JVMA�P��≈Ñq@�

���P�¼� PASE ⌠�C

QIBM_JAVA_PASE_CHILD_STARTUP
ϕ�n JVM � i5/OS PASE ⌠��úP≤Dn JVM � i5/OS PASE ⌠��A�]w�∩��⌠

���Cb Java ñIs Runtime.exec() ����n (�l�) JVMC

p�
�ΩTA��\�� QIBM_JAVA_PASE_CHILD_STARTUPC

QIBM_JAVA_PASE_ALLOW_PREV
ϕ�µ��{µ i5/OS PASE ⌠� (Ywsb@���)A�]w�∩��⌠���CbY�¼pUA

��°P� i5/OS PASE ⌠�Ow�sbCunN QIBM_JAVA_PASE_ALLOW_PREV P

QIBM_JAVA_PASE_STARTUP �X���AYi² JVM ��{� i5/OS PASE ⌠�A���s

� i5/OS PASE ⌠�C

p��÷ΩTA��\�� QIBM_JAVA_PASE_ALLOW_PREVC

d�GIBM i5/OS PASE d��⌠���:

Yn�� IBM i5/OS PASE A�≤ Java ���Φkd�A�]w⌠���C

PASE_LIBPATH
iSeries °A���� i5/OS PASE ⌠�����O i5/OS PASE ��Φk��w��mC⌠�iH]

�µ@�²�h��²CY�h��²A����� (:) �j}úP��²C °A�τi��

LIBPATH ⌠���C

p��� JavaB��Φk��w��d�º PASE_LIBPATH ��÷ΩTA��\�� JavaBi5/OS

PASE ���Φk��wC

PASE_THREAD_ATTACH
Y� i5/OS PASE ⌠���]� YAN�����D� i5/OS PASE ��� ILE ⁿA���[� i5/OS

PASE (bIs i5/OS PASE {
�)C

p� i5/OS PASE ⌠�����÷ΩTA��\�� i5/OS PASE ⌠���C

QIBM_JAVA_PASE_STARTUP
JVM ����⌠������ i5/OS PASE ⌠�C	���	i�O i5/OS PASE ��{íC

p��÷ΩTA��\ Java i5/OS PASE ��C

�� QIBM_JAVA_PASE_CHILD_STARTUP:
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QIBM_JAVA_PASE_CHILD_STARTUP ⌠���ϕ�⌠≤�n JVM � i5/OS PASE ��{íC

UC°≤
í¿��A��� QIBM_JAVA_PASE_CHILD_STARTUPG

v n⌡µ� Java ��{ízL Runtime.exec() � Java Is��� Java Ω�≈� (JVM)

v Dn��n JVM ��� i5/OS PASE ��Φk

v �n JVM � i5/OS PASE ⌠��úP≤Dn JVM � i5/OS PASE ⌠�

YWz°≤
í¿�A�⌡µUC�@G

v N QIBM_JAVA_PASE_CHILD_STARTUP ⌠���]��n JVM � i5/OS PASE ��{íC

v q iSeries ⁿOú�� Qshell ⁿOú���Dn JVM �A�N QIBM_JAVA_PASE_STARTU ⌠���]

�Dn JVM �i5/OS PASE ��{íC

�: q i5/OS PASE ��≈Ñq@���Dn JVM �A��]w QIBM_JAVA_PASE_STARTUPC

�n JVM �{
��� QIBM_JAVA_PASE_CHILD_STARTUP ⌠���C��Ai5/OS ]�N�n JVM {


� QIBM_JAVA_PASE_STARTUP ⌠���A]�WhBz� QIBM_JAVA_PASE_CHILD_STARTUP ⌠�

��	C

w∩ⁿO⌠�� QIBM_JAVA_PASE_STARTUP P QIBM_JAVA_PASE_CHILD_STARTUP wq�U��XA

UϕⁿX��iα�¿� i5/OS PASE ⌠� (pG���)G

ϕ 1. QIBM_JAVA_PASE_STARTUP � QIBM_JAVA_PASE_CHILD_STARTUP �¿� PASE ⌠�

��⌠� �Gµ�

ⁿO⌠� Q I B M _ J A V A
_PASE_STARTUP

Dn J V M i 5 / O S
PASE ��

Dn J V M i 5 / O S
PASE ��

�n J V M i 5 / O S
PASE ��

CL � QSH wq startX wq startY �� startX �� startY

CL � QSH wq startX �wq �� startX �� startX

CL � QSH �wq wq startY L i5/OS PASE ⌠� �� startY

CL � QSH �wq �wq L i5/OS PASE ⌠� L i5/OS PASE ⌠�

i5/OS PASE ��≈Ñ

q@�
wq startX wq startY ú�\* ú�\*

i5/OS PASE ��≈Ñ

q@�
wq startX �wq ú�\* ú�\*

i5/OS PASE ��≈Ñ

q@�
�wq wq startY

�� i5/OS PASE ��

≈Ñq@�⌠�
�� startY

i5/OS PASE ��≈Ñ

q@�
�wq �wq

�� i5/OS PASE ��

≈Ñq@�⌠�
L i5/OS PASE ⌠�

* ���uú�\v�εCϕ� QIBM_JAVA_PASE_STARTUP ⌠���P i5/OS PASE ��≈Ñq@��

o��≡C�≤τb��≡�A�Hú�\b i 5 / O S P A S E ��≈Ñq@�ñ��

QIBM_JAVA_PASE_STARTUPC

�� QIBM_JAVA_PASE_ALLOW_PREV:

���°P� i5/OS PASE ⌠�O�sbCN∩���⌠��� QIBM_JAVA_PASE_ALLOW_PREV P

QIBM_JAVA_PASE_STARTUP �X���AYi² JVM P��	��{µ i5/OS PASE ⌠� (YΣsb)A

�O��s� i5/OS PASE ⌠�C
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YnNoΓ�⌠����X��A�Nª�]�UC	G

v N QIBM_JAVA_PASE_STARTUP ]�w]���{í

v N QIBM_JAVA_PASE_ALLOW_PREV ]� 1

�pA�@�∩�t��� i5/OS PASE ⌠����{íAIs{í��� JVMCb�ípUAYQ�Wz]

w	A{íYi��{µ i5/OS PASE ⌠� (YΣsb)A���s� i5/OS PASE ⌠�C

w∩ i5/OS PASE ⌠�� QIBM_JAVA_PASE_STARTUP P QIBM_JAVA_PASE_ALLOW_PREV wq�U�

�XAUϕ�O⌠≤iα�¿� i5/OS PASE ⌠�G

ϕ 2. ��X i5/OS PASE ⌠�� QIBM_JAVA_PASE_STARTUP P QIBM_JAVA_PASE_ALLOW_PREV ºwq��¿�
i5/OS PASE ⌠�

��⌠� �Gµ�

i5/OS PASE ⌠�

QIBM_JAVA
_PASE_STARTUP

QIBM_JAVA_PASE
_ALLOW_PREV JVM i5/OS PASE ��

L �wq �wq* L i5/OS PASE ⌠�

L �wq wq ’1’ L i5/OS PASE ⌠�

L wq startX �wq* �� startX

L wq startX wq ’1’ �� startX

w�� �wq �wq* ��{�� i5/OS PASE ⌠�

w�� �wq wq ’1’ ��{�� i5/OS PASE ⌠�

w�� wq startX �wq*
ú�\G���ío� JVM

��

w�� wq startX wq ’1’ ��{�� i5/OS PASE ⌠�

* u�wqvϕ� QIBM_JAVA_PASE_ALLOW_PREV ��J�	úO 1C

Wϕ�ßΓCⁿXAX]w QIBM_JAVA_PASE_ALLOW_PREV �¼pC Y i5/OS PASE ⌠�sbABzw

qF QIBM_JAVA_PASE_STARTUAh JVM ��d QIBM_JAVA_PASE_ALLOW_PREVC�hAJVM �


ñ QIBM_JAVA_PASE_ALLOW_PREVC

QIBM_JAVA_PASE_ALLOW_PREV � QIBM_JAVA_PASE_CHILD_STARTUP ⌠�����ú�÷C

Java i5/OS PASE ��X

�F≤Uz∩ i5/OS PASE ��Φkiµ�°��A�DDí� i5/OS u@ΘxTº� Java ⌡µ�íº�ⁿ

X���¼pCUCMµNw∩��� i5/OS PASE A�≤ Java ���ΦkAí�b���⌡µ�íiαJ

����C

����

w∩����A��dAϕu@Θxñ�TºC

⌡µ�í��

úF����º�AJVM � Qshell ΘX�iαX{ PaseInternalError � PaseExit Java º�G

v PaseInternalError - ⁿX�ít���C��du�v�XΘxv��C

p� PaseInternalError ��X�
�ΩTA��\ Qp2CallPaseC
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v PaseExit - iαO i5/OS PASE ��{íIs exit() τ�A� i5/OS PASE ⌠�º��⌠C��duu@

Θxv�u�v�XΘxv��oΣLΩTC

�z��Φk��w

Yn����Φk��wA�ΣOnb iSeries °A�W�zh������Φk��w�A�A� Java �

�wRWD����wjMtΓkC

i5/OS ��	 Java Ω�≈� (JVM) ⁿJ���wA���@�W������Φk��wC�FTO i5/OS

Σo��T���ΦkA��K��wW�X{�≡A]n�Kú÷P� JVM s���
���Φk��

w�Vcí�C

i5/OS PASE � AIX Java ��wRWD�

�] Java {íXⁿJ���wW� SampleAh∩��i⌡µ��RW� libSample.a � libSample.soC

Java ��wjM��

ϕz�� i5/OS PASE ��Φk� JVM ���A°A����T�úP�Mµ (�UC�
) ���µ@�

�Φk��wjM⌠�G

1. i5/OS ��wMµ

2. LIBPATH ⌠���

3. PASE_LIBPATH ⌠���

�F⌡µjMAi5/OS �N��wMµα½¿πX��t�µíCQSYS ��t�½≤bπX��t�ñ�Σ�

∩�W�A²í≈πX��t�½≤hS��∩� QSYS ��t�W�C ]���wⁿJ��P�b QSYS

��t��πX��t�ñMΣ½≤A�H i5/OS ��πX��t�µí�jM��Φk��wC

Uϕπ� i5/OS p≤N��wMµ���Aα½¿πX��t�µíG

��wMµ�� πX��t�µí

QSYS /qsys.lib

QSYS2 /qsys.lib/qsys2.lib

QGPL /qsys.lib/qgpl.lib

QTEMP /qsys.lib/qtemp.lib

d�GjM Sample2 ��w

bUCd�ñALIBPATH ]� /home/user1/lib32:/samples/lib32APASE_LIBPATH ]� /QOpenSys/samples/libC

�ϕµ�W�UⁿX	π�jM⌠�G

�� πX��t��²

��wMµ /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
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�: � /QOpenSys ⌠�ñ�r��
�jpgC

�FjM��w Sample2AJava ��wⁿJ���UC�
jM∩��G

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

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

i5/OS �NMµñ�@�Ω�sb�∩��AⁿJ� JVM ñ¿���Φk��wCY� /qsys.lib/libSample2.a

� /qsys.lib/libSample2.so o�∩��]bjMºCAMúiαb /qsys.lib �²ñ��πX��t����

����C]�AY� i5/OS ��do�∩��A]�∩LkbH /qsys.lib }Y�πX��t��²ñΣ�

ª�C

M�A�OiHqΣLπX��t��²ñA��⌠N�����ⁿV QSYS ��t�ñ� i5/OS ½≤C]

�A���ÑA/home/user1/lib32/sample2.srvpgm N�≤���∩��C

d�GIBM i5/OS PASE A�≤ Java ���Φk

IBM i5/OS PASE A�≤ Java ���Φkd��Is��� C ΦkΩ�A�Ω�AQ�uJava ����

(JNI)v��I Java {íXC�d��ú
�q� Java {íXñs�rΩA�OIs��ΦkA��ΦkAz

L JNI �I Java ��orΩ	C

p� HTML �����d�A���UC��G

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

v PaseExample1.java

v PaseExample1.c

⌡µ i5/OS PASE ��Φkd�ºeA�²	¿UC@�G
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1. Nd��l{íXUⁿ� AIX u@�

2. ��d��l{íX

3. �� iSeries °A�

⌡µ i5/OS PASE A�≤ Java ���Φkd�

	¿Wz@�ºßAYi}l⌡µd�C���UCⁿO�⌡µd�{íG

v q iSeries °A�ⁿOú�G

JAVA CLASS(PaseExample1) CLASSPATH(’/home/example’)

v q Qshell ⁿOú�� i5/OS PASE ��≈Ñq@�G

cd /home/example
java PaseExample1

A�≤ Java �ⁿ
íxs�¼��Φk

iSeries Java Ω�≈� (JVM) �eΣ���ⁿ�íxs�¼��ΦkCⁿ�íxsΘ�¼� ILE {íú�F

@�j¼BzB���}�⌠�C ��ⁿ�íi²zN��Φk{íXqΣL@�t�	α� i5/OSA��l

{íXu��\≤∩A��	
ú���C

p�Hⁿ�íxsΘ�¼�]p{í�
�Ω�A��\UCΩTG

ILE Concepts � 4 

WebSphere Development Studio ILE C/C++ Programmer’s Guide � 17 

w∩ⁿ�íxs�¼���� Java ��ΦkAº�W�ⁿ≤��µhxsΘ���ΦkCJVM ��	@�ⁿ

VuJava ���� (JNI)v⌠��ⁿ��ⁿ�í��ΦkA�o�Φk�≤Is JNI τ�C

∩≤ⁿ�íxsΘ�¼��ΦkAJVM ��ⁿ�íxsΘ�¼� 8 ���ⁿ��ú� JNI τ��Ω@ΦíC

��ⁿ
í��Φk

�F�Q��ⁿ�íxsΘ�¼��ΦkAⁿ�í����ⁿO���UC∩�G

TERASPACE(*YES) STGMDL(*TERASPACE) DTAMDL(*LLP64)

HU���ⁿ�íxsΘτ��∩�∩� (*TSIFC)G

TERASPACE(*YES *TSIFC)

�: ϕ��ⁿ�íxs�¼ Java ��Φk�ApGú�� DTAMDL(*LLP64)AhIs��Φk�NßX⌡µ�

íº�C

������Φk�ⁿ
íA	{í

Yn��ⁿ�íxsΘ�¼A�{íA�bu��A�{í (CRTSRVPGM)v
εyÑ (CL) ⁿOW��UC

∩�G

CRTSRVPGM STGMDL(*TERASPACE)

��Az�	�� ACTGRP(*CALLER) ∩�AY���∩�AJVM Yi����ⁿ�íxs�¼��ΦkA�

{íA�¿�P�ⁿ�í��s�C�F²��Φkα≈��aBzº�A�nHo�Φí��ⁿ�í��s

�C

p�{í�����s��ΣL
�Ω�A��\UCΩTG
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ILE Concepts � 3 

ft�� Java Is API �ⁿ
í��Φk

ϕ JNI ⌠�ⁿ�ú�XA�{í�xsΘ�¼�A���uIs APIv� GetEnv τ�C uIs APIv�

GetEnv τ�@w����T� JNI ⌠�ⁿ�Cp�
�ΩTA��\HUU�G

Java Is API

JNI [j\α

JVM P�Σ�µh�ⁿ�íxsΘ�¼��ΦkA²oΓ�xsΘ�¼U��úP� JNI ⌠�C �≤oΓ�

xs�¼��úP� JNI ⌠�A]���bΣ��ΦkºíAN JNI ⌠�ⁿ�ϕ@����	C

πXyÑ⌠�® P Java �±�

iSeries °A�W� Java ⌠�PπXyÑ⌠� (ILE) OU�W��CJava �D ILE yÑAτLks� ILE ½

≤���b iSeries °A�W��{í�A�{íC

ILE Java

@� iSeries °A�W��w����c@í��¿�A�x

s�l{íXC
πX��t�ñ�Ωy�]t�l{íXC

u�l�n²	�{í (SEU)visΦu�
�Gi�sX

Qi�µ½X (EBCDIC)v���C

uⁿΩΩa��µ½X (ASCII)v���q�zLu@�sΦ

��sΦC

����s�¿��X��Axs≤ iSeries °A����w

�C
s�¿�O����l{íXA�πX��t�xsC

½≤��b{í�A�{íñRAas�b@C ⌡µ��	�n��AaⁿJ�OC

iH
�IsHΣL ILE {í]pyÑ�sg�τ�C ���uJava ����vq Java IsΣLyÑC

ILE yÑ@	ϕ¿≈�ⁿO�s�P⌡µC Java {íi[H���s�C

�� java.lang.Runtime.exec()
ziHq Java {í�� java.lang.Runtime.exec Φk�Is{í�ⁿOC�� java.lang.Runtime.exec() Φki

B���@�h�π�ⁿ\α�u@Co�B��u@iBzzbΦkW�e�ⁿOrΩC

�: java.lang.Runtime.exec Φk�b�O�u@ñ⌡µ{íAP C system() τ�úPCC system τ��b�

Pu@ñ⌡µ{íC

Ω��Bz{
°UC���wG

v �J java.lang.Runtime.exec() �ⁿO�¼

v os400.runtime.exec t��e�	

BzúP�¼�ⁿO

UϕⁿX java.lang.Runtime.exec() p≤BzúP�¼�ⁿOA�Bπ� os400.runtime.exec t��e��GC
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ⁿO�¼

os400.runtime.exec t��e��

EXEC (w]�) QSHELL

java ⁿO ���G�u@�⌡µ JVMCJVM A

���T�u@�⌡µ Java ��{íC

���G�u@�⌡µ Qshell o�

Shell 
��CQshell A���T�u@

�⌡µ Java ��{íB{í�ⁿOC{í ���G�u@�⌡µi⌡µ{í

(i5/OS {í� i5/OS PASE {í)C

CL ⁿO ���G�u@�⌡µ i5/OS {íC

i5/OS {íb�G�u@ñ⌡µ CL ⁿ

OC

�: bIs CL ⁿO� CL {í�A�Twu@ CCSID ]tzϕ@���	�QIsⁿO�r�C

�G���T�u@�Bz{
A�P�lu@ñ�⌠≤ Java Ω�≈� (JVM) P�⌡µCo�u@ñ�⌠≤

�⌠{í�÷¼{
A�úvT�l� JVMC

os400.runtime.exec t��e

ziHN os400.runtime.exec t��e�	]� EXEC (w]	) � QSHELLCos400.runtime.exec �	Mw

java.lang.Runtime.exec() N�� EXEC ��� QshellC

�� EXEC 	�D QSHELLA�UCuIG

v Is java.lang.Runtime.exec() � Java {í≤πiΓ�

v �� java.lang.Runtime.exec() �Is CL ⁿO�AB��t�Ω���

≥≤P����e��qUA��	�� j a v a . l a n g . R u n t i m e . e x e c ( ) �⌡µ Q s h e l lCYn��

java.lang.Runtime.exec() �⌡µ QshellA�N os400.runtime.exec ]� QSHELLC

UC��π��� QSHELL 	N�p≤���T�u@A]]��≤ht�Ω�C�OA�� QSHELL 	

��C Java {í�iΓ�C

� 1. b os400.runtime.exec t��eñ�� QSHELL �
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t�A�� QSHELL 	�AYnN CL ⁿO�� java.lang.Runtime.exec()A�n�Sw�ykCp��÷Ω

TA��\UC CL ⁿOIsd�C

p�]w os400.runtime.exec ��÷ΩTA��\ Java t��e�MµC

d�G�� java.lang.Runtime.exec() �Ist@� Java {í

UCd�í�p≤�� java.lang.Runtime.exec() Ist@� Java {íC��O�Is IBM Developer Kit for

Java H�� Hello {íCϕ Hello �OgJ System.out �A�{íN��oΩy�
IAMßqñ¬�Ω�C

�: ziH��uQshell 
��v�Is{íC

d� 1GCallHelloPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.io.*;

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

Process theProcess = null;
BufferedReader inStream = null;

System.out.println("CallHelloPgm.main() invoked");

// call the Hello class
try
{

theProcess = Runtime.getRuntime().exec("java com.ibm.as400.system.Hello");
}
catch (IOException e) {

System.err.println("Error on exec() method");
e.printStackTrace();

}

// read from the called program’s standard output stream
try
{

inStream = new BufferedReader(
new InputStreamReader( theProcess.getInputStream() ));

System.out.println(inStream.readLine());
}
catch (IOException e) {

System.err.println("Error on inStream.readLine()");
e.printStackTrace();

}

} // end method

} // end class

p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

d�G�� java.lang.Runtime.exec() �Is CL {í

�d�π�p≤q Java {í�⌡µ CL {íCb�d�ñAJava �O CallCLPgm �⌡µ CL {íC

CL {í��uπ� Java {í (DSPJVAPGM)vⁿOAπ�P Hello �O���÷�{íC�d��] CL {

íw	¿s�Asb≤ JAVSAMPLIB ��wñCCL {í�ΘX�≤ QSYSPRT xs�C

p�p≤q Java {í�Is CL ⁿO�d�A��\Is CL ⁿOC

�: JAVSAMPLIB �D� IBM Developer Kit �v{í (LP) s� 5722-JV1 �w�{
���Cz��

Ta�����wC

d� 1G CallCLPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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

d� 2Gπ� Java CL {í

PGM
DSPJVAPGM CLSF(’/QIBM/ProdData/Java400/com/ibm/as400/system/Hello.class’) +

OUTPUT(*PRINT)
ENDPGM

p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

d�G�� java.lang.Runtime.exec() �Is CL ⁿO

�d�π�p≤q Java {í�⌡µ
εyÑ (CL) ⁿOC

b�d�ñAJava �O�⌡µ CL ⁿOCCL ⁿO��uπ� Java {í (DSPJVAPGM)vCL ⁿOAπ�P

Hello �O���÷�{íCCL ⁿO�ΘX�≤ QSYSPRT xs�C

ϕzN os400.runtime.exec t��e]w� EXEC (w]	) �Az�J Runtime.getRuntime().exec() τ�

�ⁿON��UCµíG

Runtime.getRuntime()Exec("system CLCOMMAND");

Σñ CLCOMMAND Ozn⌡µ� CL ⁿOC

�: ϕzN os400.runtime.exec ]w� QSHELL �A�[W	u��� (\″)C�pA²e�ⁿO��¿G

Runtime.getRuntime()Exec("system \"CLCOMMAND\"");

�÷ os400.runtime.exec �
�ΩT�Σ∩≤ java.lang.Runtime.exec() �k�vTA��\HUU�G

�� java.lang.Runtime.exec()

Java t��e�Mµ

d�GA�≤Is CL ⁿO��O

UC{íX�]z�� os400.runtime.exec t��e�w]	 EXECC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.io.*;

public class CallCLCom
{

public static void main(String[] args)
{

try
{

Process theProcess =
Runtime.getRuntime().exec("system DSPJVAPGM CLSF(’/com/ibm/as400/system/Hello.class’)

OUTPUT(*PRINT)");
}
catch (IOException e) {

System.err.println("Error on exec() method");
e.printStackTrace();

}
} // end main() method

} // end class
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p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

Bz@�ºí�qH

YnPt@�{
�⌡µ�{íiµqTAz�\hΦkiH∩�C

@�ΦkO�� Socket �iµBz@�ºí�qHC�@�{íΩt°A�{í�ñΓAb Socket suW�

Ñ�ß�{í�ΘJC�ß�{íhQ� Socket �s�°A�Cϕ Socket su��ºßAΓ��{íYi¼

�¼eΩTC

t@�ΦkO��Ωy�b{íºíqTCo�n�� System.inBSystem.out � System.err �OC

�T�ΦkO��iú�Ω�εC� iSeries Tº½≤� IBM Toolbox for JavaC

zτiqΣLyÑIs JavaCp��÷ΩTA��\d�Gq C Is Java �d�Gq RPG Is JavaC

�� Socket �iµBz@�ºí�qT

Socket Ωyb�O{
ñ�⌡µ�{íºíiµqTC

o�{íiH�O��A�qDn Java {í��� java.lang.Runtime.exec() Φk���CY{í�DH Java

yÑsgAhz�TO	¿⌠≤uⁿΩΩa��µ½X (ASCII)v�u�
�Gi�sXQi�µ½X

(EBCDIC)vα½Cp�
�Ω�A��\ Java r�sXC

p� Socket ���d�A��\d�G�� Socket �iµBz@�ºí�qTC

d�G�� Socket �iµBz@�ºí�qT:

�d��� Socket b Java {íP C {íºíiµqTC

�²�� C {íAb Socket W�ÑCϕ Java {ís� Socket ºßAC {íN���	 Socket su��

erΩ� Java {íCq C {í�e�rΩ�rX� 819 �uⁿΩΩa��µ½X (ASCII)vrΩC

�buQshell 
��vⁿOµ�ΣL Java ¡xWA��ⁿO java TalkToC xxxxx nnnn ��� Java {íC

��Ab iSeries ⁿOµñΘJ JAVA TALKTOC PARM(xxxxx nnnn)AH�� Java {íCxxxxx ⁿ⌡µ C {í

�bt��⌠�W�� Internet Protocol (IP) �}C nnnn ⁿ C {í��� Socket ≡�C����≡�@�

Is C {í��@���C

d�G1GTalkToC �ß��O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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();
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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

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);

IBM Developer Kit for Java 213



}
} // end cleanUp() method

} // end TalkToC class

�� SockServ.C �A��J≡�@���C�pACALL SockServ ’2001’C

d� 2GSockServ.C °A�{í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

#include <stdlib.h>
#include <stdio.h>
#include <errno.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netinet/tcp.h>
#include <unistd.h>
#include <sys/time.h>

void main(int argc, char* argv[])
{

int portNum = atoi(argv[1]);
int server;
int client;
int address_len;
int sendrc;
int bndrc;
char* greeting;
struct sockaddr_in local_Address;
address_len = sizeof(local_Address);

memset(&local_Address,0x00,sizeof(local_Address));
local_Address.sin_family = AF_INET;
local_Address.sin_port = htons(portNum);
local_Address.sin_addr.s_addr = htonl(INADDR_ANY);

#pragma convert (819)
greeting = "This is a message from the C socket server.";
#pragma convert (0)

/* allocate socket */
if((server = socket(AF_INET, SOCK_STREAM, 0))<0)
{

printf("failure on socket allocation\n");
perror(NULL);
exit(-1);

}

/* do bind */
if((bndrc=bind(server,(struct sockaddr*)&local_Address, address_len))<0)
{

printf("Bind failed\n");
perror(NULL);
exit(-1);

}

/* invoke listen */
listen(server, 1);

/* wait for client request */
if((client = accept(server,(struct sockaddr*)NULL, 0))<0)
{

printf("accept failed\n");
perror(NULL);
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exit(-1);
}

/* send greeting to client */
if((sendrc = send(client, greeting, strlen(greeting),0))<0)
{

printf("Send failed\n");
perror(NULL);
exit(-1);

}

close(client);
close(server);

}

p�
�ΩTA��\�� Socket �iµBz@�ºí�qTC

��ΘJ�ΘXΩy�iµBz@�ºí�qH

b�O{
ñ⌡µ�{íA��ºí��≡ΘJ�ΘXΩyC

java.lang.Runtime.exec() Φki⌡µ{íCD{íiHx
l{
�ΘJ�ΘXΩyAτi¬go�ΩyCYl

{í�DH Java yÑsgAhz�O�	¿⌠≤uⁿΩΩa��µ½X (ASCII)v�u�
�Gi�sXQ

i�µ½X (EBCDIC)vα½Cp�
�Ω�A��\ Java r�sXC

p�ΘJ�ΘXΩy���d�A��\d�G��ΘJ�ΘXΩy�iµBz@�ºí�qHC

d�G��ΘJ�ΘXΩy�iµBz@�ºí�qH:

UCd�π�p≤q Java Is C {íAH�p≤��ΘJ�ΘXΩy�iµBz@�ºí�qTC

b�d�ñAC {í�b��ΘXΩyWgJrΩAMß� Java {í¬��π��rΩC�d��]w��

��w JAVSAMPLIBABΣñ]w�� CSAMP1 {íC

�: JAVSAMPLIB �D� IBM Developer Kit �v{í (LP) s� 5722-JV1 �w�{
���Cz��

Ta[H��C

d� 1GCallPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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");
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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

d� 2GCSAMP1 C {í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

#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);

}

p��÷ΩTA��\��ΘJ�ΘXΩy�iµBz@�ºí�qHC

d�Gq C Is Java
��q C {íñ�� system() τ�Is Java Hello {í�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

#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’)");
}

d�Gq RPG Is Java
��q RPG {íñ�� QCMDEXC API Is Java Hello {í�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C
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D* DEFINE THE PARAMETERS FOR THE QCMDEXC API
D*
DCMDSTRING S 25 INZ(’JAVA CLASS(’’com.ibm.as400.system.Hello’’)’)
DCMDLENGTH S 15P 5 INZ(25)
D* NOW THE CALL TO QCMDEXC WITH THE ’JAVA’ CL COMMAND
C CALL ’QCMDEXC’
C PARM CMDSTRING
C PARM CMDLENGTH
C* This next line displays ’DID IT’ after you exit the
C* Java Shell via F3 or F12.
C ’DID IT’ DSPLY
C* Set On LR to exit the RPG program
C SETON LR
C

Java ¡x

Java ¡xO��}o��z Java Applet ���{í�⌠�Cª�T�Dn�≤�¿GJava yÑBJava M≤

� Java Ω�≈�C

Java yÑ�M≤�ⁿ≤ C++ �Σ�OwCJava M≤]t�OAib⌠≤�X��� Java Ω@Φíñ��C

b⌠≤Σ� Java �t�WA��{í]p�� (API) �	ú@�C

Java �s��⌡µΦíúP≤ C++ o����yÑCb���{í]p⌠�ñA�nw∩Sw�wΘ�@�

t��sg{í��l{íXAMßAs�¿��XC��X�ns�ΣL��X��A�α��i⌡µ�{

íC{íXOw∩@�Sw�qúwΘA�g�≤ALkbΣLt�W⌡µCo��y	í�F��yÑ�í

p⌠�C

Java Applet P��{í

Applet O]p�b HTML Web σ≤ñ�J� Java {íCziHN�vsg� Java Applet �J HTML ⌠

��AN��Jv�@�C��Σ� Java \α�s²���°t� Applet � HTML ⌠��AApplet �{í

XN��e�z�t�A�s²�� Java Ω�≈�⌡µC

HTML σ≤t���AiHⁿw Java Applet �W��Σu
yΩ�w�� (URL)vCURL O Applet ��

�Xb⌠�⌠⌠W��mCϕe�Wπ�t� Java Applet ��� HTML σ≤�AΣ� Java \α� Web s

²��q⌠�⌠⌠Uⁿ Java ���XAMß�� Java Ω�≈��Bz Web σ≤��{íXCo� Java Applet

NO⌠�α≈e{�e�¼�í�e�\�C

z]iHsgú�� Web s²�� Java ��{íC

p��÷ΩTA��\ Sun Microsystems º Java Applet ⁿ��
� Writing AppletsC�e]A Applet º

[BApplet sgⁿn�@��ú� Applet �DC

��{í�ú�αs²��W�{íCJava ��{í�⌡µΦíAO²qⁿOµ�� Java 
��AAⁿw

t�ws�º��{í���C��{íq��≤Σíp�t�WC��{í�s�t��Ω�A²ⁿ Java w


�¼�¡εC

Java Ω�≈�

Java Ω�≈�O@�⌡µ�í⌠�AiH[J Web s²��⌠≤@�t�ñA�p IBM i5/OSCJava Ω�≈

�iH⌡µ Java s���ú��ⁿOCª����X
���⌡µ�í�¿Ai² Java �O��b⌠≤¡x

W⌡µA�L��q�	Ob
�¡xW}o���C

Java Runtime ��OⁿJ��w
�z{íAiHj≈��ΣL¡x�{íXCτi¡εC@�wⁿJ��O

is�
�t�Ω�C
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�: Java ��{íúⁿ¡εA� Applet ⁿ¡C��{íi��as�t�Ω������ΦkCjí� IBM

Developer Kit for Java {íúO��{íC

ziH��u�� Java {í (CRTJVAPGM)vⁿOATO{íX�X Java Runtime �Fτ����X�jε

�w
nDCΣñ]Ajε�¼¡εB�dΩ�α½BTOú�o���∩����V�AH��ds�

HWCM�Az�ú�nSaτ����XCY�e��� CRTJVAPGM ⁿOAh�@����O��⌡µ

�dCbτ����XºßA
��N�N���X�XAMß⌡µ≈�ⁿO�	¿���@�C

�: ��ⁿw OPTIMIZE(*INTERPRET) � INTERPRET(*YES) �A����� 219��yJava 
��zC

úFⁿJ�⌡µ���Xº�AJava Ω�≈��]A�zO�Θ�Uú¼��CⁿJ������X�P�A

]�⌡µUú¼�C

Java ⌡µ�í⌠�

Cϕzb iSeries ⁿOµΘJu⌡µ Java (RUNJVA)vⁿO� JAVA ⁿO�AN��� Java ⌡µ�í⌠�C

]� Java ⌠��≤hⁿ¼A�H�bΣ�ⁿ�u@ñ⌡µ Java Ω�≈�A�pσ�Y� (BCI) u@Cp

U���Ab Java Ω�≈���ºßA⌡µUú¼���u@ñiα�B��ⁿ��C

� 1G�� RUNJVA � JAVA CL ⁿO��@δ Java ⌠�

τiquQshell 
��vb Qshell ñ�� java ⁿOA��� Java ⌡µ�í⌠�Cb�⌠�UAuQshell 


��v�b¼�íu@�÷� BCI u@ñ⌡µCJava ⌡µ�í⌠��≤⌡µuQshell 
��v�u@ñ��C

� 2Gb Qshell ñ�� java ⁿO�� Java ⌠�
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q¼�íu@ñ�� Java ⌡µ�í⌠��AN�X{uJava Shell π�e�vC�e��π�ΘJµA�zb

System.in ΩyñΘJΩ�A]�π�gJ System.out Ωy� System.err Ωy�Ω�C

Java ���

Java 
���≤ Java Ω�≈��@í�AiHw∩Sw�wΘ¡x��� Java �O��CJava 
��iN

C@����X�XAMß∩����X⌡µ@sΩ≈�ⁿOC

�÷DDG

v Java �O��

v

Java JAR ��O��

Java ARchive (JAR) �O@���µíAiN\h���X¿@���CJava ⌠�úP≤ΣL{í]p⌠�A

Java s��ú��≈�XúOw∩wΘSw�ⁿO�CJava s��ON Java �l{íXα½¿ Java �O�

��xs� Java Ω�≈�ⁿOCziH�� JAR ��xs�O��C �O���Dw∩Sw�wΘ¡xA

�Ow∩ Java Ω�≈�[cC

ziHN JAR ϕ@@δ�OsuπAτi��te���¼� Java {íA]A AppletCJava Applet ibµ

@uWσr�eqT≤w (HTTP)vº�ñπ�Uⁿ�s²�A�DC@í�ú}�@�s�suCo�UⁿΦ

íi∩� Applet Uⁿ�⌠��}lB@�t
C

JAR O�@≤¡x�OsµíCJAR ]O�@iBz����v�����µíAτiBz�O��CJAR O

@�}±í���	
i�
µíAH Java sgC

JAR µíτΣ�úYAiHε���jp�YuUⁿ�íC��AApplet @�τiQ���ΦíA∩ JAR �

ñ��O��[H�pA���Oo������C

Yn≤s JAR �ñ��OA��\ Java jar uπC

Java �O��O Java s��s�����ú��Ωy�C�O��t�@�ϕµAií���O�C@�µ

��ΦkC	��τ]tC@�Φk����XBRAΩ�AH���yz Java ½≤�í�C
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Java ⁿ

ⁿ�b{í�⌡µ�µ@W�ΩyCJava O@�hⁿ�{í]pyÑA�H Java Ω�≈��P�iH⌡µh
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εy{C

ⁿO@��s�{í]pcyAú²i��Σ��µ�{íAτiú���{í��α�i�π�Cjí≈{

í]pyÑ�zL���{í]pw�Σ�ⁿ�]pC Java H�����{í]p�� (API) Σ�ⁿC

�: ��ⁿiHú¬¼��A]NOíAiYuzbΣLe�Ñ��íA]�\h@�úi¡µ⌡µC²{í
�ú@w]�ⁿNαú¬¼��C

ⁿOⁿ@�≈εAibÑ�°�í¼��P�A�α²{íP�BzΣLu@Cⁿib�P{íXΩyWΣ�

h�y{C�����q¼{�CJava yÑi
�Σ�ⁿC²�	]pA�úΣ�DPB�D
⌠�ΘJ�Θ

Xo����h½Ñ�C

b≈�t�h�Bz��⌠�UAⁿiH}oXÑπ�παO�¡µ{íCunAϕa�H�cAτiú��

¼�Bzh½º�����C

b\hípUAziHb Java {íñ��ⁿC��{í�α≈b�Ph�í��P�A�α≈������

ΣLΘJC�pAWeb s²�b	±�
�A]�	α≈P�������ΘJC

ⁿτi��DPBΦkCbIs�G�Φk�AúÑ��@�Φk	¿A�G�Φk¿WiH�≥iµ�v

�í�C

ú��ⁿ��]]�hCY{í��T���
�ΦAh@�ⁿN¼H	¿π�
CCb�ípUA��h

�ⁿu��P{í≤[�°AS�nBC�����@�ⁿ��oßh�u@qCY@�@��Bz�\�»

zíAhQ�@�ⁿ�Bz�≤�CY�@��≤DPB�ΦADz]@�C�h�ⁿ@�½≤�Ah½≤

�PBAH≤�ⁿ�s�ípA�	@@P�CPB��W[{í��°�A°H�π�≥o�
��αA�

�iα¿�{í]p�����C

p�≤h÷≤ⁿ�ΩTA��\}ohⁿ���{íC

Sun Microsystems, Inc. Java Development Kit
Java Development Kit (JDK) O Sun Microsystems 	qoµ� Java {í}o��nΘC�t Java 
��B

Java �O� Java }ouπGs��Bú�{íB����BappletviewerBStub �ú���σ≤ú��C

JDK i²zsg��{íA	��{í@g}oAYi≤⌠≤ Java Ω�≈�W⌡µCbY�t�WH JDK }

o� Java ��{íAú�∩�½ss�{íXAYibt@�t�W��Cb⌠≤��� Java Ω�≈�WA

Java �O��úπ�iΓ�C

p�{µ JDK ��÷ΩTA��dz iSeries °A�W� IBM Developer Kit for Java ���C

Ynb iSeries °A�W�dw] IBM Developer Kit for Java Java Ω�≈���A�ΘJUC⌠@ⁿOG

v Qshell ⁿOú�Gjava -versionC

v CL ⁿOµGRUNJVA CLASS(*VERSION)C

t�Ap�Sw�σ≤A�� The Source for Java Technology java.sun.com MΣ�P� Sun Microsystems 	

q� JDK ��CIBM Developer Kit for Java O Sun Microsystems 	q Java Technology ��eΩ@ΦíA

]�A��⌠¬�÷� JDK σ≤C

p�
�ΩTA��\UCDDG

v h½ Java Development Kit (JDK) �Σ�ú�úP Java Ω�≈����ΩTC
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v ��Φk� Java ����iwq��Φk�Nq���C�DD]�µí�FuJava ����vC

Java M≤

Java M≤iN Java ñ�÷��O���iµ��CJava M≤PΣLyÑi���Ow�ⁿC

Java M≤ú�F Java APIAΣ�≤ Sun Microsystems 	q� Java Development Kit (JDK)Cp� Java M≤

�	πMµ� Java API ��÷ΩTA��\ Java 2 Platform PackagesC

Java uπ

p� Sun Microsystems 	q Java Development Kit ú�ºuπ�	πMµA��\ Sun Microsystems 	q

�uπ��ΩTCp� IBM Developer Kit for Java Σ�ºC@�uπ��÷ΩTA��\ IBM Developer Kit

for Java Σ�� Java uπC

iÑDD

�DDú�p≤bσ�u@ñ⌡µ Java �ⁿ�AP�í�bπX��t�ñπ�B⌡µ Java {í�iµú�

��� Java ��v¡C

Java �OBM≤��²

C� Java �O��≤Y�M≤CJava �����@�»zíYⁿXU��O���M≤CY���út package

»zíAh�O�≤Y��RW�w]M≤C

M≤W�P�O�b��²�c�÷CπX��t�HÑhí���cΣ� Java �OA	�cPjí�� PC

� UNIX® t��ⁿCJava �Oºxs�²��∩�²⌠�A��X��O�M≤W�C�pA��qUC

Java �OG

package classes.geometry;
import java.awt.Dimension;

public class Shape {

Dimension metrics;

// The implementation for the Shape class would be coded here ...

}

bWz{íXñApackage »zíⁿX Shape �O�≤ classes.geometry M≤C�F² Java Runtime Σ� Shape

�OAShape �O�xsb�∩�²�c classes/geometry ñC

�: M≤W�∩�≤�O�b��∩�²W�CJava Ω�≈���OⁿJ�A�b�O⌠�ñⁿw�C@��

²ß�A�[�∩⌠�W�A�HMΣ�OCJava Ω�≈���OⁿJ�]�jMzb�O⌠�ñⁿw�

ZIP �� JAR �A�HMΣ�OC

�pAϕzN Shape �Oxs≤ root (/) ��t�ºU� /Product/classes/geometry �²�A�O⌠�ñN�

nⁿw /ProductC

� 1G�PW�� Java �ObúPM≤ñ��²�cd�
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�: �²�cñiαsb Shape �O�h���CYn�� Shape �O� Beta ��A�b�O⌠�ñAN

/Beta/myclasses ±bΣLt� Shape �O�⌠≤�²� ZIP �ºeC

bs� Java �l{íX�AJava s����� Java �O⌠�BM≤W���²�c�MΣM≤��OCp

��÷ΩTA��\ Java �O⌠�C

πX��t�ñ���

πX��t�HÑhí���cxs Java �÷��OB�l�BZIP � JAR �CIBM Developer Kit for Java

Σ���πX��t�ñ�w
ⁿ��t�AHxs�Bz Java �÷��O��B���BZIP �� JAR �C

�÷w
ⁿ��t��ΩT���t��±�A��\G

hⁿ{í]p���t��N��

��t�±�

πX��t�� Java ��v¡

Yn⌡µ Java {í�iµú�A�O��BJAR �� ZIP ��nπ�¬�v¡ (*R)C⌠≤�²ú�n¬�

�⌡µv¡ (*RX)C
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Yn��u�� Java {í (CRTJVAPGM)vⁿO��
�{íA�O��BJAR �� ZIP ��π�¬�v

¡ (*R)A�²]�π�⌡µv¡ (*X)CYb�O�Wñ��¼�Ah�²�π�¬��⌡µv¡ (*RX)C

Yn��uRú Java {í (DLTJVAPGM)vⁿO�Rú Java {íAz�π��O���¬��gJv¡

(*RW)AB�²]�π�⌡µv¡ (*X)CYb�O�Wñ��¼�Ah�²�π�¬��⌡µv¡ (*RX)C

Yn��uπ� Java {í (DSPJVAPGM)vⁿO�π� Java {íAz�π��O���¬�v¡ (*R)A

B�²]�π�⌡µv¡ (*X)C

�: ∩π� QSECOFR v¡�����ÑAS�⌡µv¡ (*X) �����²A@wú�⌡µv¡ (*X)CbY

�¼pUANΓ���∩≤�P��ú��P�s�v¡AúP���τiαo�úP�GCb��

uQshell 
��v� java.Runtime.exec() �⌡µ Shell Script �A��No@IC

�pAY����sg� Java {íñAQ� java.Runtime.exec() �Is Shell ScriptAMßzLπ� QSECOFR

v¡���� ID �iµ	�CY Shell Script ����í�¬��gJv¡ (*RW)AπX��t�N�\�

QSECOFR v¡���� ID ⌡µ�{íCM�A�F QSECOFR v¡����τiα��⌡µ�P� Java

{íA��AπX��t��q� java.Runtime.exec() {íXAϕ�Lk⌡µ Shell ScriptA]��� *XCb

�ípUAjava.Runtime.exec() �ßXΘJ�ΘXº�C

∩≤ Java {íbπX��t�ñ���s��Azτiⁿúv¡C∩≤��A��� os400.file.create.auth t

��eA∩≤�²A��� os400.dir.create.authA�BA¬�BgJ�⌡µv¡i⌠N�X��C

p�
�ΩTA��\{í� CL ⁿO API �πX��t�C

bσ�u@ñ⌡µ Java
Q�uúXu@ (SBMJOB)vⁿOAYizLσ�u@�⌡µ Java {íCb��íUAS�uJava Qshell Θ

JⁿOvπ�e�i��Bz System.inBSystem.out � System.err ΩyC

iHNo�Ωy½s�V�ΣL��Cw]BzΦí�N System.out � System.err Ωy�e��s�C ∩≤

�� System.in �¬�nDAσ�u@��PΘJ�ΘXº�Aσ�u@���s�CiHb Java {í�½s

�V System.inBSystem.out � System.errCτi�� os400.stdinBos400.stdout � os400.stderr t��e�½

s�V System.inBSystem.out � System.errC

�: SBMJOB iHNu{µu@�² (CWD)v]����]w�ñⁿw� HOME �²C

d�Gbσ�u@ñ⌡µ Java

SBMJOB CMD(JAVA Hello OPTION(*VERBOSE)) CPYENVVAR(*YES)

⌡µe@�d�� Java ⁿO�l��G�u@C]�A⌡µσ�u@�lt�A�α≈⌡µh�u@C

�zLUCBJ�τ�σ�u@O�α≈⌡µh�u@G

1. b CL ⁿOµAΘJ DSPSBSD(MYSBSD)AΣñ MYSBSD Oσ�u@�lt�í�C

2. ∩�∩� 6 (u@εCn²)C

3. d�u@εC�u�h@�ñvµ�C

bS���í������DqúW⌡µ Java ��{í

YnbS���í����� (GUI) �Dqú (�p iSeries °A�) W⌡µ Java ��{íAziH�� Native

Abstract Windowing Toolkit (NAWT)C
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�� NAWT i²z� Java ��{í� Servlet π� Java 2 Software Development Kit (J2SDK) ��� AWT

�	π��\αC

Native Abstract Windowing Toolkit
Native Abstract Windowing Toolkit (NAWT) ² Java ��{í� Servlet α≈�� Java 2 Software Development

Kit (J2SDK) ����ú�� Abstract Windowing Toolkit (AWT) ��\αC

�: NAWT �eúΣ�Swa
�yÑSw�r¼�r�C�� NAWT �A�ϕuUC≥�nDG

v ��� ISO8859-1 r�ñwq�r�C

v �� font.properties ��Cfont.properties ���≤ /QIBM/ProdData/Java400/jdknn/lib �²ñA nn ⁿz

�b��� J2SDK ���XC�TaíA���� font.properties.xxx ��AΣñ xxx NϕyÑ�ΣL

¡w�C

NAWT q�H X Window System �≥ª�����C �n� X °A�Az�α�� X Window SystemC

X °A�O@�W���{íAi�ⁿ�� X �ß�{í�su�nDC b�ípUA	h� NAWT ≥ª

[c� X �ß�{íC

��� X °A�� AT®&TuΩ�⌠⌠BΓ (VNC)v°A�CVNC °A�D�AX iSeries °A�A]�ª

ú�nM���½BΣL�π���π�αO��°�CIBM ú�F@� VNC °A���Ai⌡µ≤ i5/OS

Portable Application Solutions Environment (i5/OS PASE)Ci5/OS PASE O@��ⁿ UNIX �⌠�A²zα⌡

µjh�w∩ IBM AIX @�t��s��Gi�i⌡µ�Ci5/OS PASE �≤ i5/OS w�⌠��@í�C

b i5/OS PASE ñ⌡µ VNC °A��AiSeries °A��⌡µ�� NAWT ��pΓA]�ú�n�í��

�°A�CUC NAWT � J2SDK ΩTií�p≤�o VNC °A�A�Bb i5/OS PASE ñ	¿]wC

p�w���� NAWT ��÷ΩTA��\G

]�⌡µ NAWT ��n�� i5/OS PASE � VNCA�Hz�	hA�o���{íCp�
�ΩTA��

\G

i5/OS PASE

Virtual Network Computing

NAWT Σ�h�

z���º Java 2 Software Development Kit (J2SDK) ������ANvT Native Abstract Windowing Toolkit

(NAWT) Σ�i��∩�Cbw� NAWT ºeA�²A�≤�Σ��Xz��DC�Q�o�ΩT�≤Uz

�⌠���D�∩�z�n⌡µ� J2SDK ��C�Q�o�ΩT�≤Uz�⌠���D�∩�z�n⌡µ�

J2SDK ��C

NAWT � J2SDK 1.3 �

b J2SDK 1.3 �ñANAWT �Σ�únD
����¼����í Java ��{íC�Σ�h�A�≤�b

iSeries °A�Wú�v�Ω� (H JPEGBGIF ÑsX) � Java ��{íBServlet ���M≤C

NAWT � J2SDK 1.4 ��≤¬��

b J2SDK 1.4 ��ß≥��ñANAWT Σ�
í� Java Abstract Windowing Toolkit (AWT) \αA]A¼

�í��í����� (GUI) � Java ��
ε AWT ⌠�C

p�⌡µ J2SDK 1.4 ��i� NAWT Σ���÷ΩTA��\G
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b J2SDK 1.3 �w���� NAWT:

Ynw� Java 2 Software Development Kit (J2SDK) 1.3 �� Native Abstract Windowing Toolkit (NAWT)A

�	¿UC@�C

1. w� NAWT nΘ�q{í

2. w� iSeries Tools for Developers PRPQ

z�²�uΩ�⌠⌠BΓ (VNC)v°A���KX�A �α�� NAWT �	� NAWT w�⌠�C UC

ΩTCXΣLn�∩��BJG

�� VNC KX�

�� VNC °A� (q�≤C@� IPL ºß)

tm⌠��� (C�⌡µ Java ºe)

tm Java t��e (C�⌡µ Java ºe)

τ� NAWT w� (∩��)

���X

w� NAWT nΘ�q{í

Ynw� NAWTA��w�nΘ�q{íA�tz���º Java 2 Software Development Kit (J2SDK)

����Aϕ NAWT Σ�C

w� iSeries Tools for Developers PRPQ

Yn⌡µ Native Abstract Windowing Toolkit (NAWT)Az�nw� iSeries Tools for Developers PRPQ

(5799PTL)CYS�� PRPQAh�q�C

�� VNC KX�

Ynw��⌡µ Native Abstract Windowing Toolkit (NAWT)A���uΩ�⌠⌠BΓ (VNC)v°A�K

X�C VNC °A�w]�n�KX�A�H�K VNC π��ⁿ���v����s�C z�b�

��� VNC °A��]w�U�� VNC KX�C

�� VNC °A�

tm⌠���

C�⌡µ Java P NAWT �Aú�]w⌠���AV Java ⁿXt�W�Bπ���XAH�C@í X

°A�P�÷ .Xauthority ����mC

tm Java t��e

τ� NAWT w�

w� NAWT nΘ�q{í:

Ynw� NAWTA��w�nΘ�q{íA�tz���º Java 2 Software Development Kit (J2SDK) �

���Aϕ NAWT Σ�C

bw�⌠≤nΘ�q{í (PTF) ºeA�Tw°A�nΘ]t��v{í 5722JV1 �∩�A O�∩�≤z�

Γ��� J2SDK ��C�	¿UCBJ�τ�°A�nΘ�∩�G

1. b i5/OS ⁿOµAΣJu⌡��v{í (GO LICPGM)vAMß÷ ENTER ΣC

2. ∩�∩� 10 (π�w���v{í)Aτ�ww���v{í 5722JV1 ∩�A O�∩�≤z�Γ��� JDK

��C

�M��s� Java s�nΘ�q{íAH���⌠≤�±	G� NAWT �q{íC
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UϕCX⌡µ NAWT �n∩��nΘ�q{í�DG

J2SDK �� 5722JV1 ∩� Java nΘ�q{í ID PTF Θ�

1.3 5 PTF s� 5722-JV1 SF99269 �s

1.4 6 PTF s� 5722-JV1 SF99269 �s

1.5 7 PTF s� 5722-JV1 SF99269 �s

�÷nΘ�q{í�ΩTA��\��nΘ�q{íC

w� iSeries Tools for Developers PRPQ:

Yn⌡µ Native Abstract Windowing Toolkit (NAWT)Az�nw� iSeries Tools for Developers PRPQ

(5799PTL)CYS�� PRPQAh�q�C

�s� PRPQ ���]tgLems�Bπ� i5/OS PASE \α�uΩ�⌠⌠BΓ (VNC)v��C���h

ú]t VNCCw� PRPQ �Φí°z������wG

v Y� 2002 � 6 δ 14 Θϕ%�ºß�q�� PRPQ ��G��� iSeries Virtual Innovation Center ⌠�

Wú��w�ⁿ��	¿o�@�C

��GYnw� PRPQ ú�� VNC Σ�Au���⌠��w�ⁿ�YiCú�n⌡µ]wⁿ�C

v Y� 2002 � 6 δ 14 Θºeq�� PRPQ ��A��\w���� iSeries Tools for Developers PRPQ

�	¿o�@�C

w��� iSeries Tools for Developers:

∩≤ 2002 � 6 δ 14 Θºeq�� iSeries Tools for Developers PRPQ (5799PTL) ��APRPQ útgLe

ms�Bπ� i5/OS PASE \α�uΩ�⌠⌠BΓ (VNC)v��C

�Q�UCⁿ��P�zO�π�[j¼ PRPQAYo{ PRPQ �����Ah��ⁿ�w� VNCC

PwO�π�[j¼ PRPQ

Yz� PRPQ 5799-PTLA²úTwO��t� VNC �[j¼��A��dUC��O�sbG

/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java

PRPQ [j¼��]t vncserver_java ��A���hS�C pG iSeries °A�WS� vncserver_javaA�

q��w� PRPQ �s��A��UCⁿ�	¿ VNC w�C

w� VNC

Ynb��� iSeries Tools for Developers PRPQ Ww� VNCA�	¿UCBJC

1. ⌡µUCⁿOAb iSeries °A���xs�G

crtlib vncsavf
crtsavf vncsavf/vncpasswd
crtsavf vncsavf/vnc
crtsavf vncsavf/fonts
crtsavf vncsavf/icewm

2. q iSeries Virtual Innovation Center ⌠�Uⁿxs��u@�C

3. bu@�⌡µUCⁿOA�� FTP Nxs�qu@��e� iSeries °A�G
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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. b iSeries °A�W⌡µUCⁿO��mxs�G

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. �≥w� NAWTC

��uΩ�⌠⌠BΓ (VNC)v°A�:

Yn��uΩ�⌠⌠BΓ (VNC)v°A�A�bⁿOµΣJUCⁿOAMß÷ ENTER ΣG

CALL PGM(QSYS/QP2SHELL) PARM(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’:n’)

ΣñAn Nϕzn���π���XCπ���XiHO 1-99 �⌠≤π�C

��G�� VNC °A���π�TºA�O iSeries t�W��π���XA�p ″New ’X’desktop is

systemname:1″C�Oϕ�gUo�π���XA]�z����	�tm⌠���C

�hí VNC °A�P�⌡µ�AC@í VNC °A�ú�n��@�π���XC �� VNC °A��

�Taⁿwπ��	Ayßtm DISPLAY ⌠����N±�e÷C C�n�� NAWT �⌡µ Java �Aú

�tm⌠���C

²OAYúQⁿwπ���XAunbWzⁿOñ	ú ’:n’ YiAvncserver_java {í�MΣi��π��C

.Xauthority ��

VNC °A����L{ñAiα���s� .Xauthority ��A ��∩{�� .Xauthority ��CVNC °A

��v≈ε�Q� .Xauthority �� (]t[K�≈�ΩT)A�εΣLHh���{íI�z� X °A�nDC

TO Java Ω�≈� (JVM) P VNC REQUIRES ºí�w
qTAJVM P VNC Γ��úα≈s�

.Xauthority ���[K≈�ΩTC

.Xauthority ���≤�²�� VNC �]w�C Yn² JVM P VNC °A�@� .Xauthority ���s�A

��µ�ΦkNOH�P����]w��⌡µ VNC °A�P JVMC YLkH�P����]w��⌡µ

VNC °A�� JVMA �tm XAUTHORITY ⌠����ⁿV�T� .Xauthority ��C �÷ NAWT w


qT�ΩTA��\UCU�G

v ytm NAWT ⌠���z

v b WebSphere Application Server W�� NAWT �nZ

tm NAWT ⌠���:

C�⌡µ Java P NAWT �Aú�]w⌠���AV Java ⁿXt�W�Bπ���XAH�C@í X °

A�P�÷ .Xauthority ����mC

��G��uΩ�⌠⌠BΓ (VNC)v°A��A Y�Mw .Xauthority ����mAH�t�W�Mπ���

X�	Cz���o�	A�α�Qtm NAWT ⌠���Cp��÷ΩTA��\��uΩ�⌠⌠BΓv

°A�C
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tm DISPLAY

�bzn⌡µ Java {í�Ñq@�ñAN DISPLAY ⌠���]�z�t�W��π���XCYntm

DISPLAY ⌠���A�b i5/OS ⁿOµΣJUC
εyÑ (CL) ⁿOAMß÷ ENTER ΣG

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:n’)

ΣñAsystemname O iSeries t��DqúW�� IP �}An O VNC °A��π���XC

tm XAUTHORITY

t�A]�N XAUTHORITY ⌠���]� /home/VNCprofile/.XauthorityAΣñ VNCprofile O�≤�� VNC

°A��]w�C

�pAzib iSeries ⁿOú�WΣJUCⁿOG

ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:n’)
ADDENVVAR ENVVAR(XAUTHORITY) VALUE(’/home/VNCprofile/.Xauthority’)

ΣñG

v systemname O iSeries t��DqúW�� IP �}C

v n O VNC °A��π���XC

��G

v u�bn⌡µ Java Ω�≈� (JVM) �⌠�ñA��]wo�⌠���C

v YLkH�P����]w��⌡µ VNC °A�� Java Ω�≈�A�tm XAUTHORITY HⁿVAϕ�

.Xauthority ��C²�Tw��⌡µ JVM �ΣL]w�A@wα≈s� .Xauthority ��Cp��÷ΩTA

��\ .Xauthority ��C

v XAUTHORITY w
≈εúP≤ VNCPASSWD w
≈εC²�Fw
ae{��AoΓ�O@Φk�@ú

iCp� VNCPASSWD ��÷ΩTA��\�� VNC KX�C

tm Java t��e:

�F⌡µ Native Abstract Windowing Toolkit (NAWT)A�nb⌡µ Java ºe²]wY� Java t��eC

UCC@�d�ñA�@µú²w∩��� Java 2 Software Development Kit (J2SDK) �tm JavaA�Gµ

��N�� NAWTC

J2SDK 1.3 �

b J2SDK 1.3 �ºU⌡µ NAWT �A�]wUC Java t��eG

java.version=1.3
os400.awt.native=true

J2SDK 1.4 �A�π GUI Σ�

b J2SDK 1.4 �ºUft	π� GUI Σ��⌡µ NAWT �A�]wUC Java t��eG

java.version=1.4
os400.awt.native=true

J2SDK 1.4 �A���ε AWT Σ�

b J2SDK 1.4 �ºUzL��
ε�í�⌡µ NAWT �A�]wUC Java t��eG

java.version=1.4
java.awt.headless=true
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J2SDK 1.5 �A�π GUI Σ�

b J2SDK 1.5 �ºUft	π� GUI Σ��⌡µ NAWT �A�]wUC Java t��eG

java.version=1.5
os400.awt.native=true

J2SDK 1.5 �A���ε AWT Σ�

b J2SDK 1.5 �ºUzL��
ε�í�⌡µ NAWT �A�]wUC Java t��eG

java.version=1.5
java.awt.headless=true

p�]w Java t��e��÷ΩTA��\w∩ IBM Developer Kit for Java �q iSeries °A�C

τ� NAWT w�:

	¿ NAWT w��]w{
ºßAziH⌡µ Java 	�{í�τ� NAWT w�CYnq i5/OS ⁿOµ⌡

µ	�{íA�ΣJUCⁿOAMß÷ ENTER ΣG

JAVA CLASS(NAWTtest) CLASSPATH(’/QIBM/ProdData/Java400’) PROP((os400.awt.native true))

	�{í��� JPEG sXv��Axs≤UCπX��t�⌠�G

/tmp/NAWTtest.jpg

⌡µ	�{íºßA��d	�{íO�w�����ABL⌠≤ Java º�o�CYnπ��v�A�HGi

��íNv��W��π���αO�t�C

tm iceWM °í�z{í:

Y�µH¼�Φí��uΩ�⌠⌠BΓ (VNC)v°A�A �b NAWT w�L{ñAt�tm iceWM °í

�z{í (iceWM)C�pAz�\�⌡µπ���í����� (GUI) � Java ��{íC

iceWM O iSeries Tools For Developers PRPQ ���p¼°í�z{íA²\αjjCp�w� PRPQ ��

÷ΩTA��\UC⌠�G

w� iSeries Tools for Developers PRPQ

∩≤b VNC °A�� X Window ⌠��⌡µ�°íAbI�⌡µ� iceWM iH
εΣ�[M�@ΦíC

iceWM ú�����\α�A��ⁿ\h�ú�°í�z{íC�t� vncserver_java Script w]�@]w�

�� VNC °A��⌡µ iceWMC

	¿UCBJYi�� iceWM ���X�tm�Cp��nAτi�� iceWMC

tm iceWM

Yntm iceWM °í�z{íA�b i5/OS ⁿOú�W	¿UCBJC��Hz�� VNC °A��]w

��⌡µo�BJC

1. ΣJUCⁿOAMß÷ ENTER Σ}liµw� :

STRPTL CLIENT(IGNORE)

IGNORE 	�@��ϕ≤�mOd
AiTO�ⁿOu��� NAWT ��� STRPTL tm\αC

2. ΣJUCⁿOAMß÷ ENTER Σ�nXG

SIGNOFF
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nXiHTO STRPTL ⁿO�⌠≤SwÑq@��GAú�vTzß≥���tm NAWT ��⌡µ��

@C

��G∩≤���� VNC °A��C@�]w�Aun⌡µ@� STRPTL ⁿOYiC NAWT ú�n�ⁿ

O⌠≤i��∩���Co�n�N�NP 5799-PTL iSeries Tools For Developers PRPQ �÷º STRPTL �

⌠≤]wⁿ�C

�� iceWM

�� VNC °A��A�����∩@�{�� Script �A�� xstartup_javaA�t��⌡µ iceWM �ⁿOC

xstartup_java Script ��≤UCπX��t��²ñG

/home/VNCprofile/.vnc/

ΣñAVNCprofile Y����� VNC °A��]w�W�C

Yn	
�� iceWMA�Q�σrsΦ��	P�	ú Script ñ�� iceWM ��@µC unbµ�[W@

� # r��r�AYi	P�µC

�� VNCviewer � Web s²�:

Ynb iSeries °A�W⌡µπ���í����� (GUI) ���{íAz�zL VNCviewer � Web s

²�s�uΩ�⌠⌠BΓ (VNC)v°A�CϕMAVNCviewer � Web s²�@wnbα≈π����¡xW

⌡µA�p�HqúC

��Gz�bHUBJú�z�π���X� VNC KXC ��uΩ�⌠⌠BΓ (VNC)v°A��A�M

wπ���X�	C �� VNC KX�iH]w VNC KXCp�
�ΩTA��\HUU�G

v ��uΩ�⌠⌠BΓv°A�

v �� VNC KX�

�� VNCviewer �s� VNC °A�

Yn�� VNCviewer �s� VNC °A�A�	¿UCBJG

1. Uⁿ�w� VNCviewer ��{íG

v AT&T Research VNC ⌠�ú�A�≤jh�¡x� VNC �°�

2. ��wUⁿ� VNCviewerCbú�e�WAΘJt�W��π���XAMß÷@UTwC

3. bKXú�e�WA�ΣJ VNC KX��o VNC °A�π���s�v¡C

�� Web s²�s� VNC °A�

Yn�� Web s²��s� VNC °A�A�	¿UCBJG

1. ��s²��s�UC URLG

http://systemname:58nn

ΣñG

v systemname ��b⌡µ VNC °A��t�W�� IP �}

v nn ϕ� 2 ��� VNC °A�π���X

�pAYt�W�O system_one Bπ���XO 2Ah URL �G

http://system_one:5802
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2. �Qs� URL ºßA���X{ú�e�AnDΘJ VNC °A�KXC bKXú�e�WA�ΣJ VNC

KX��o VNC °A�π���s�v¡C

b J2SDK 1.4 ��ß≥��ñft�π� GUI Σ��w���� NAWT:

Ynb Java 2 Software Development Kit (J2SDK) 1.4 ��≤s��ñft	π� GUI Σ��w� Native

Abstract Windowing Toolkit (NAWT)A�	¿UC@�C

1. w� NAWT nΘ�q{í

2. w� iSeries Tools for Developers PRPQ

�� NAWT

z�²�uΩ�⌠⌠BΓ (VNC)v°A���KX�A �α�� NAWT �	� NAWT w�⌠�C UC

ΩTCXΣLn�∩��BJG

�� VNC KX�

�� VNC °A� (q�≤C@� IPL ºß)

tm⌠��� (C�⌡µ Java ºe)

tm Java t��e (C�⌡µ Java ºe)

tm iceWM °í�z{í (∩�� - A�≤¼�í)

�� VNCviewer � Web s²�P GUI ��{íiµ¼�

τ� NAWT w� (∩��)

b J2SDK 1.4 ��ß≥������ε AWT �íñw���� NAWT: Ynb Java 2 Software

Development Kit (J2SDK) 1.4 ��ß≥����� AWT �íñw� Native Abstract Windowing Toolkit

(NAWT)A�	¿UC@�G

w� NAWT nΘ�q{í

�� NAWT

UCΩTCX�� NAWT �	� NAWT w�⌠�ºeA�⌡µ�ΣL⌠≤n�∩�BJG

tm Java t��e (C�⌡µ Java ºe)

τ� NAWT w� (∩��)

���X

w� NAWT nΘ�q{í

Ynw� NAWTA��w�nΘ�q{íA�tz���º Java 2 Software Development Kit (J2SDK)

����Aϕ NAWT Σ�C

tm Java t��e

τ� NAWT w�
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w���� Native Abstract Windowing Toolkit
zLo�vBⁿ��w� NAWT � VNCCb�� NAWT ºeAz�	¿@�nBJC

p�
�ΩTA��\ NAWT Σ�h�C

w���� NAWT

bz�⌠∩����D�Mw⌡µ
M J2SDK ��ºßA ���UCⁿ��w���� NAWTG

� 225��yb J2SDK 1.3 �w���� NAWTz

� 231��yb J2SDK 1.4 ��ß≥��ñft	π� GUI Σ��w���� NAWTz

� 231��yb J2SDK 1.4 ��ß≥�����
ε AWT �íñw���� NAWTz

NAWT � i5/OS PASE

NAWT ����� i5/OS PASE ⌠�A²�Hw]� 32 ���í��Cp�≤ 64 ���íñ⌡µ i5/OS

PASEAh�b�� JVM ºe²]w QIBM_JAVA_PASE_STARTUP ⌠���Cp��÷ΩTA��\ Java

i5/OS PASE ⌠���C

VNC ���Z

�� i5/OS 
εyÑ (CL) ⁿO�����εuΩ�⌠⌠BΓ(VNC)v°A�AH�π��e⌡µº VNC °

A���÷ΩTC

q CL {íñ�� VNC π�°A�

HUd����
εyÑ (CL) ⁿO�]w DISPLAY ⌠�������� VNC �ΦkG

CALL QP2SHELL PARM(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’:n’)
ADDENVVAR ENVVAR(DISPLAY) VALUE(’systemname:n’)

ΣñG

v systemname �⌡µ VNC � iSeries t�DqúW�� IP �}

v n ��	ANϕzn���π���X

�: �d��]z��⌡µπ��GnA²w�Q��n� VNC KX�Cp���KX���÷ΩTA��

\�� VNC KX�C

q CL {íñ�ε VNC π�°A�

UC{íXπ�q CL {íñ�ε VNC °A��ΦkG

CALL QP2SHELL PARM(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’-kill’ ’:n’)

ΣñAn ��	ANϕzn�ε�π���XC

�d
b⌡µ� VNC π�°A�

YnP� iSeries t�W�e�b⌡µ
� VNC °A� (Y���)A�	¿UCBJG

1. q i5/OS ⁿOµ�� PASE ShellG

CALL QP2TERM

2. b PASE Shell ú�WA�� PASE ps ⁿO�CX VNC °A�G
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ps gaxuw | grep Xvnc

�ⁿO�ΘX�G���UCµí�π�⌡µñ� VNC °A�G

john 418 0.9 0.0 5020 0 - A Jan 31 222:26
/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/Xvnc :1 -desktop X -httpd

jane 96 0.2 0.0 384 0 - A Jan 30 83:54
/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/Xvnc :2 -desktop X -httpd

ΣñG

v �@µ���°A��]w�C

v �Gµ�°A�� PASE {
 IDC

v }Y� /QOpensys/ �ΩTANϕ VNC °A����ⁿO (]t��)Cπ���Xq�NO Xvnc ⁿO�

��Mµñ��@���C

��GbWzd�ΘXñAXvnc {
Y�Ω� VNC °A�{í�W�C ⌡µ vncserver_java Script N�

�� XvncA� Script ��� Xvnc �⌠����A��N�� XvncC

�� VNC KX�:

Ynw��⌡µ Native Abstract Windowing Toolkit (NAWT)A���uΩ�⌠⌠BΓ (VNC)v°A�KX

�C VNC °A�w]�n�KX�A�H�K VNC π��ⁿ���v����s�C z�b����

VNC °A��]w�U�� VNC KX�C

p≤��[K�KXA°z��� PRPQ ���wG

v Y� 2002 � 6 δ 14 Θϕ%�ºß�q�� PRPQ ��A�b iSeries ⁿOú�W⌡µUCⁿOG

MKDIR DIR(’/home/VNCprofile/.vnc’)
QAPTL/VNCPASSWD USEHOME(*NO) PWDFILE(’/home/VNCprofile/.vnc/passwd’)

ΣñAVNCprofile ⁿ���� VNC °A��]w�C

v Y� 2002 � 6 δ 14 Θºeq�� PRPQ ��A�b iSeries ⁿOú�W⌡µUCⁿOG

MKDIR DIR(’/home/VNCprofile/.vnc’)
VNCSAVF/VNCPASSWD USEHOME(*NO) PWDFILE(’/home/VNCprofile/.vnc/passwd’)

ΣñAVNCprofile ⁿ���� VNC °A��]w�C

��G

�� NAWT �⌠≤ J2SDK ���

v u����� VNC °A��]w�A��n� VNC KX�C

v ��KX�A�α�Q�� VNC °A�C

�� NAWT � J2SDK 1.4 ��ß≥���

v YnzL VNCviewer � Web s²�AH¼�Φís� VNC °A�A������zb�BJⁿw�

KXC

b WebSphere Application Server W�� NAWT �nZ

]w NAWT �⌡µ≤ WebSphere Application Server ���í Java {í��Cb�� WebSphere Application

Server � NAWT �Az�²uΩ�⌠⌠BΓ (VNC)v°A�P WebSphere Application Server ºí�qT

w
aB@C
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b\¬UCΩTºeA�²TwzwA�p≤b iSeries °A�Ww���� Native Abstract Windowing Toolkit

(NAWT)C≤�TaíAbz���� Java 2 Software Development Kit (J2SDK) ��� i5/OS ��ñAz

��Dp≤�� NAWTC

TOwqT

�@��� X v¡�d�ΦkAiHTO WebSphere Application Server P VNC °A�ºí�w
qTC

VNC °A����L{���@� .Xauthority ��A�t[K�≈�ΩTC YnTO WebSphere Application

Server P VNC ºí�w
qTAWebSphere Application Server P VNC Γ�ú��α≈s� .Xauthority �

��[K≈�ΩTC

�� X v¡�d

�zLUCΣñ@�Φk��� X v¡�dG

���P]w��⌡µ WebSphere Application Server P VNC

YnTO WebSphere Application Server P VNC °A�ºí�w
qTAΦkº@OH�� VNC °A��

P@�]w��⌡µ WebSphere Application ServerCYn���P]w��⌡µ WebSphere Application Server

P VNCAz��≤��⌡µ��{í°A�����]w�C

YnN��{í°A�����]w�Aqw]��� (QEJBSVR) �½¿úP�]w�A �⌡µUC�@G

1. �� WebSphere Application Server �zD
x��≤��{í°A�tm

2. ��uiSeries ΓΦ�v���s�]w�

p��� WebSphere Application Server �zD
x�uiSeries ΓΦ�v��÷ΩTA��\UCσ≤G

WebSphere Application Server

��u�zñ�v��z���Ps�

��úP]w��⌡µ WebSphere Application Server � VNC

² WebSphere Application Server � VNC �O��úP�]w��AziHⁿ� WebSphere Application Server

h�� .Xauthority ���TOw
qTC

Yn² WebSphere Application Server �� .Xauthority ��A�	¿UCBJG

1. zLz����]w���� VNC °A�A��s� .Xauthority �� (�≤s{�� .Xauthority ��)C

q i5/OS 
εyÑ (CL) ⁿOµAΣJUCⁿOAMß÷ ENTER ΣG

CALL QP2SHELL PARM(’/QOpenSys/QIBM/ProdData/DeveloperTools/vnc/vncserver_java’ ’:n’)

ΣñAn Oπ���X (1-99 ºí��	)C

��G.Xauthority ���≤z��⌡µ VNC °A��]w��b��²ñC

2. ���UC CL ⁿOAN .Xauthority ���¬�v¡����⌡µ WebSphere Application Server �]w

�G

CHGAUT OBJ(’/home’) USER(WASprofile) DTAAUT(*RX)
CHGAUT OBJ(’/home/VNCprofile’) USER(WASprofile) DTAAUT(*RX)
CHGAUT OBJ(’/home/VNCprofile/.Xauthority’) USER(WASprofile) DTAAUT(*R)
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ΣñAVNCprofile � WASprofile �z��⌡µ VNC °A�� WebSphere Application Server �Aϕ]w

�C

�: �ϕ VNCprofile � WASprofile �úP�]w��A�iϕ�o�BJCYb VNCprofile � WASprofile

��P�]w��ϕ�o�BJA�� VNC ú��B@C

3. q WebSphere Application Server �zD
xA�z���{íwq DISPLAY � XAUTHORITY ⌠��

�G

v w∩ DISPLAYA���Gsystem:n � localhost:n

ΣñAsystem O iSeries t��W�� IP �}An Oz���� VNC °A��π���XC

v w∩ XAUTHORITYA���G/home/VNCprofile/.Xauthority

ΣñAVNCprofile ⁿ���� VNC °A��]w�C

4. ½s�� WebSphere Application ServerA²tm�≤��C

p��� WebSphere Application Server �zD
x��÷ΩTA��\UCσ≤G

WebSphere Application Server

Java w��

�DDú���v¡�
�Ω�A�B�
p≤b Java ��{íñ�� SSL H[j Socket Ωy�w
�C

Java ��{í�ⁿ�w
¡εAP iSeries °A�WΣL⌠≤{í�ⁿ�w
¡εú�PCYnb iSeries °A

�W⌡µ Java {íAz��vs�πX��t�ñ��O��C{í���ANb����v¡d≥�⌡

µC

zL��v¡AziHB�{í⌡µ��v¡�{í����v¡�s�½≤C∩≤�����NLvs��

½≤A��v¡iH��ú�v¡Cp� USRPRF � USEADPAUT oΓ�s��v¡���
�Ω�A��

\�� Java {í (CRTJVAPGM) ⁿOΩTC

iSeries °A�W⌡µ� Java {íA�jh����{íA�D AppletA�HúⁿuFL�tvw
�¼�¡

εC

�: w∩ J2SDK 1.4 ��ß≥��AJAASBJCEBJGSS � JSSE w�J¿�≥� JDK �@í�AúAO�


M≤C�≤�� JDKAo�w
���≤�
M≤C

Java w�¼

ziHUⁿ��⌠≤t�� Java AppletA�H Java Ω�≈��sbw
≈εiH²εcN AppletCϕ Java

Ω�≈�ⁿJ���X�A�²qL Java ⌡µ�ít��τ�Cp�iTO���X@w��AB{íX�

H� Java Ω�≈�[�≤ Java Applet �⌠≤¡εC

N��d Applet @�A���XⁿJ��τ��]��d���XO���AH�Ω��¼��kO�AϕC

���dO��Ts��s��O�ΘAH�∩�O�o���U�í�Co��d�@iHTO Java Ω

�≈�w
a⌡µ�OAú�}at��	πC

Java Applet �ⁿ�¡εA]Ai⌡µ�@�Bs�O�Θ�Φí��� Java Ω�≈��ΦíCo�¡ε�D

n��O�ε Java Applet s�≥ª@�t��t��Ω�Co⌠��@�uFL�tvw
�¼A]� Java

Applet uαb�v�FL�td≥�u�vC

uFL�tvw
�¼��OⁿJ�B�O��τ��� java.lang.SecurityManager �O@P�X�¿C
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�÷w
��ΩTA��\ Sun Microsystems, Inc. �w
�σ≤��� SSL �O@��{íC

Java Cryptography Extension
Java Cryptography Extension (JCE) 1.2 O Java 2 Software Development Kit (J2SDK) �������
M≤C

JCE b iSeries °A�W�Ω@ΦíP Sun Microsystems 	q�Ω@Φí�eC�σ�w∩ iSeries Ω@Φí

iµí�C

�FA��ΩTAz�⌠x JCE �
M≤�@δσ≤Cp� JCE �
M≤��÷ΩTA��\ Sun JCE σ

≤C

uIBM JCE ú��vΣ�UCtΓkG

ϕ 3. JDK 1.3 � JDK 1.4.2 Σ��tΓk

JDK �� ��tΓk KXtΓk

1.3

SHA1withDSA

SHA1withRSA

MD5withRSA

MD2withRSA

Blowfish

AES

DES

Triple DES

PBEWithMD2AndDES

PBEWithMD2AndTripleDES

PBEWithMD2AndRC2

PBEWithMD5AndDES

PBEWithMD5AndTripleDES

PBEWithMD5AndRC2

PBEWithSHA1AndDES

PBEWithSHA1AndTripleDES

PBEWithSHA1AndRC2

PBEWithSHAAnd40BitRC2

PBEWithSHAAnd128BitRC2

PBEWithSHAAnd40BitRC4

PBEWithSHAAnd128BitRC4

PBEWithSHAAnd2KeyTripleDES

PBEWithSHAAnd3KeyTripleDES

Mars

RC2

RC4

RSA

Seal
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ϕ 3. JDK 1.3 � JDK 1.4.2 Σ��tΓk (�≥)

JDK �� ��tΓk KXtΓk

1.4.2

SHA1withDSA

SHA1withRSA

MD5withRSA

MD2withRSA

Blowfish

AES

DES

Triple DES

PBEWithMD2AndDES

PBEWithMD2AndTripleDES

PBEWithMD2AndRC2

PBEWithMD5AndDES

PBEWithMD5AndTripleDES

PBEWithMD5AndRC2

PBEWithSHA1AndDES

PBEWithSHA1AndTripleDES

PBEWithSHA1AndRC2

PBEWithSHAAnd40BitRC2

PBEWithSHAAnd128BitRC2

PBEWithSHAAnd40BitRC4

PBEWithSHAAnd128BitRC4

PBEWithSHAAnd2KeyTripleDES

PBEWithSHAAnd3KeyTripleDES

Mars

RC2

RC4

RSA

Seal

ϕ 4. JDK 1.3 � JDK 1.4.2 Σ��tΓk (�≥)

JDK �� Tº�OX (MAC) TºKn ≈�≤wtΓk

1.3

HmacSHA1

HmacMD2

HmacMD5

MD2

MD5

SHA-1

DiffieHellman

1.4.2

HmacSHA1

HmacMD2

HmacMD5

MD2

MD5

SHA-1

SHA-256

SHA-384

SHA-512

DiffieHellman

��AuIBM JCE ú��v�ú���ú��C

Ynft Java 1.3 �� IBM JCEA�sΦ /QIBM/ProdData/OS400/Java400/jdk/lib/security/java.security ��C

HUπ���ñ�n�≤�
qC

#
# 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:

IBM Developer Kit for Java 237

|
|
|
|
|
|



#
security.provider.1=sun.security.provider.Sun
security.provider.2=com.sun.rsajca.Provider
#security.provider.3=com.ibm.crypto.provider.IBMJCE

��A�� IBMJCEFIPS JCE ú��Cw∩�ú��iµτ�AΣ�Xup�ΩTs�w
�� (FIPS) 140-2v

�u[K���w
�DvC

IBMJCEFIPS JCE ú��Σ�UCtΓkG

ϕ 5. IBMJCEFIPS JCE ú��Σ��tΓk

��tΓk KXtΓk Tº�OX TºKn

SHA1withDSA

SHA1withRSA

AES

TripleDES

RSA

HmacSHA1 MD5

SHA-1

SHA-256

SHA-384

SHA-512

IBMJCEFIPS JCE ú���Σ� IBMSecureRandom tΓkHú���C

Yn�� IBMJCEFIPSA�n��oXUCⁿOAN����sW��
M≤�²G

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjcefips.jar’)
NEWLNK(< z���M≤�² >)

z�n��b j a v a . s e c u r i t y ��ñsWn² (�pA

security.provider.4=com.ibm.crypto.fips.provider.IBMJCEFIPS)A����� Security.addProvider() ΦkA

Nú��sW�ú��MµC

Java Secure Socket Extension
Java Secure Socket Extension (JSSE) O Secure Sockets Layer (SSL) qT≤w� Java Ω@ΦíCJSSE ��

SSL � Transport Layer Security (TLS) qT≤wA²�ß��°A�oHzL TCP/IP �iµw
qTC

JSSE ú�UC\αG

v Ω�[K

v �O����� ID

v �O��t�W�

v ⌡µDq[c�O

v TOTº	π�

JSSE πX≤ Java 2 Software Development Kit ��� (J2SDK) 1.4 ��ß≥��ñºßA\α≤�≤µW�

� SSLC

�: �ΩTYw∩�e��≤ J2SDK 1.4 ��ß≥��� JSSE ����C�≤��� JSSEA��\ Sun Java

⌠�� Java Secure Socket ExtensionC

�� SSL (JSSE 1.0.8 �)
SSL π��O°A���ß��αOAiHTOpK��Ω�πX�C �� SSL qT�q°A�P�ß�º

í�uTºµ½v}lC bTºµ½�íASSL �≤��ß�P°A���qT���KXM≤C �KXM

≤Y� SSL �ú��U�w
\α�@��XC� J2SDK 1.3 ��α�� SSLCJava Secure Socket Extension

(JSSE 1.0.8 �) � Secure Sockets Layer (SSL) � Java Ω@ΦíAiH[j Java ��{í�w
�C
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SSL ∩���{íw
��@kpUG

v zL[K�O@qTΩ�C

v �O����� IDC

v �O��t�W�C

�: SSL ������∩ Java ��{í� Socket qTiµ[KC����Y�Ow
t�B������{

í�@�⌠�⌠⌠��CziH�� IBM Digital Certificate Manager �
ε����Cp��÷ΩTA

��\ IBM Digital Certificate ManagerC

YnQ� SSL [j Java ��{í�w
�A�G

v �� iSeries °A�HΣ� SSLC

v ]p Java ��{í��� SSLAΦkpUG

– Y���� Socket FactoryA��≤ Java Socket {íX��� Socket FactoryC

– �≤ Java {íXH�� SSLC

v Q������[j Java ��{í�w
�AΦkpUG

1. ∩�n��������¼C

2. ⌡µ��{í�������C

z]iH�� QsyRegisterAppForCertUse APIAN Java ��{ínO�w
��{íCp�
�ΩTA��\

QsyRegisterAppForCertUseC

p� SSL Java ���÷ΩTA��\ Java Secure Socket Extension

�� iSeries °A�H�� Secure Sockets Layer Σ�:

Yn��bt�W�� Secure Sockets Layer (SSL)Az�w�u�v{ívC�����z{í LPG

z�nw�u�����z{í LPvG

v 5722-SS1 i5/OS - Digital Certificate Manager

z��TwiHbt�Ws��������Cp� iSeries �����zP⌠�⌠⌠��÷ΩTA��\

IBM Digital Certificate Manager J�C

.

�≤ Java {íXH�� Socket Factory:

Ynb{��{íXñ�� Secure Sockets Layer (SSL)A�²��≤{íX��� Socket FactoryC

Yn�≤{íX��� Socket FactoryA�⌡µUCBJG

1. b{íñsW�µAH�J SocketFactory �OG

import javax.net.*;

2. sW@µ��i SocketFactory ½≤�Ω�C�pG

SocketFactory socketFactory

3. l]w SocketFactory Ω�A]w�Ñ≤ SocketFactory.getDefault() ΦkC�pG

socketFactory = SocketFactory.getDefault();

SocketFactory �	π�ipUG
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SocketFactory socketFactory = SocketFactory.getDefault();

4. l]w{�� SocketCw∩zn�i�C@� SocketAb Socket Factory WIs SocketFactory Φk

createSocket(host,port)C

Socket �i�ΦípUG

Socket s = socketFactory.createSocket(host,port);

ΣñG

v s �n��� SocketC

v socketFactory �BJ 2 ��� SocketFactoryC

v host �NϕD°A�W��rΩ��C

v port �Nϕ Socket su≡��π���C

	¿Wz��BJºßA{íXN��� Socket FactoryC{íXúA�ΣL�∩CzIs���Φk�

Socket ���ykM��C

p�α½�ß�{íH�� Socket Factory �d�A��\d�G�≤ Java {íX���°A� Socket

FactoryC

p�α½�ß�{íH�� Socket Factory �d�A��\d�G�≤ Java {íX����ß� Socket

FactoryC

d�G�≤ Java {íX���°A� Socket Factory:

HUd�N�dp≤�≤�µ� Socket �O simpleSocketServerA�ª∩� Socket Factory ����� SocketC

�@�d��dS� Socket Factory � simpleSocketServer �OC�G�d��dt� Socket Factory �

simpleSocketServer �OC b�G�d�ñAsimpleSocketServer �½sRW� factorySocketServerC

d� 1GL Socket Factory � Socket °A�{í

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* 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());
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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

d� 2G� Socket Factory ��µ Socket °A�{í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

/* File factorySocketServer.java */

// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it...

byte buffer[] = new byte[4096];

int bytesRead;
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while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}

}

p��÷I�ΩTA��\�≤ Java {íX��� Socket FactoryC

d�G�≤ Java {íX����ß� Socket Factory:

HUd�N�dp≤�≤�µ� Socket �O simpleSocketClientA�ª∩� Socket Factory ����� SocketC

�@�d��dS� Socket Factory � simpleSocketClient �OC�G�d��dt� Socket Factory �

simpleSocketClient �OC b�G�d�ñAsimpleSocketClient �½sRW� factorySocketClientC

d� 1GL Socket Factory � Socket �ß�{í

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* Simple Socket Client Program */

import java.net.*;
import java.io.*;

public class simpleSocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");

return;
}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

// Create the socket and connect to the server.
Socket s = new Socket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.

d� 2G� Socket Factory ��µ Socket �ß�{í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

/* 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.*;
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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.

p��÷I�ΩTA��\�≤ Java {íX��� Socket FactoryC

�≤ Java {íXH�� Secure Sockets Layer:

Y{íX��N�� Socket Factory ��� SocketAh{í�iH[J Secure Sockets Layer (SSL) Σ�C Y

{íX���� Socket FactoryA��\�≤ Java {íX��� Socket FactoryC

Yn�≤{íX��� SSLA�⌡µUCBJG

1. �J javax.net.ssl.* �sW SSL Σ�G

import javax.net.ssl.*;

2. �� SSLSocketFactory �i SocketFactoryAHl]wG

SocketFactory newSF = SSLSocketFactory.getDefault();

3. ��z��� SocketFactory ��PΦíA��s� SocketFactory �l]w SocketG

Socket s = newSF.createSocket(args[0], serverPort);

{íX��N�� SSL Σ�C{íXúA�ΣL�∩C

p�{íXd�A��\d�G�≤ Java �ß���� Secure Sockets Layer �d�G�≤ Java °A��

�� Secure Sockets LayerC

d�G�≤ Java °A���� Secure Sockets Layer:

HUd�N�dp≤�≤ factorySocketServer �O��� Secure Sockets Layer (SSL)C

�@�d��d��� SSL � factorySocketServer �OC�G�d��d�� SSL �P@��O (½sRW

� factorySSLSocketServer)C
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d� 1GL SSL Σ���µ factorySocketServer �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* File factorySocketServer.java */
// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it.

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}
}

d� 2G�� SSL Σ���µ factorySocketServer �O

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

/* 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 {
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public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it.

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}
}

p��÷I�ΩTA��\�≤ Java {íX��� Secure Sockets LayerC

d�G�≤ Java �ß���� Secure Sockets Layer:

HUd�N�dp≤�≤ factorySocketClient �O��� Secure Sockets Layer (SSL)C�@�d��d���

SSL � factorySocketClient �OC�G�d��d�� SSL �P@��O (½sRW� factorySSLSocketClient)C

d� 1GL SSL Σ���µ factorySocketClient �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* 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;
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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.

d� 2G�� SSL Σ���µ factorySocketClient �O

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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.

p��÷I�ΩTA��\�≤ Java {íX��� Secure Sockets LayerC

∩�n����		�:

bzMwn��
������A��{X�]�C ziH��t��w]��A�ⁿwt@������C
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UCípAX��t��w]��G

v z∩ Java ��{íS�Sw�w
�DC

v zú�D Java ��{í�n≤�w
�C

v t��w]���X Java ��{í�w
�DC

�: YMw��t��w]��A�ó�t��z�T{w]t���w��Cp������z��÷Ω
TA��\ IBM Digital Certificate Manager J�C

Yú��t��w]��Ah�∩�ΣL�����Cz�Γ���iH∩�G

v ���	�Ai�O��{í����C

v t�	�Ai�O⌡µ��{í�t�C

UCípAX�������G

v ��{íH�ß���{í��í⌡µC

v z�µ�����O��{í����C

UCípAX��t���G

v ��{íH°A���{í��í⌡µC

v z�µ�����O⌡µ��{í�t�C

@�A��������ºßAYiqzα≈s��⌠≤��xs
ñ∩�⌠≤����C

⌡µ Java ��{í����		�:

Yn�� Secure Sockets Layer (SSL)Az��������⌡µ Java ��{íC

���UC�e�ⁿwn��
�����G

v os400.certificateContainer

v os400.certificateLabel

±ΦíApGzn������ MYCERTIFICATE �⌡µ Java ��{í MyClass.classAB MYCERTIFICATE

�≤����xs
 YOURDCC �Ah java ⁿOpUG

java -Dos400.certificateContainer=YOURDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass

Y��Mw��
�����A��\∩�n�������Cz]iH��t��w]��A���xs≤

t��w]��xs
�C

Yn��t��w]����Ah	
úⁿw�����xs
CJava ��{í�����t��w]��

��C

p� iSeries �����zP⌠�⌠⌠��÷ΩTA��\ IBM Digital Certificate Manager J�C

�		�� -os400.certificateLabel �e

����Y�Ow
t�B������{í�@�⌠�⌠⌠��C����xs≤����xs
�CYn

������xs
�w]��Azúⁿw����CYn��Sw�����Ah�b java ⁿOñ�

�UC�e�ⁿw����G

os400.certificateLabel=
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±ΦíA�]zn�����W�� MYCERTIFICATEAh�ΘJ java ⁿOpUG

java -Dos400.certificateLabel=MYCERTIFICATE MyClass

b�d�ñAJava ��{í MyClass ����� MYCERTIFICATECMYCERTIFICATE ��≤t��w

]��xs
�A�i� MyClass ��C

�		�xs�� -os400.certificateContainer �e

����xs
tdxs����CYn�� iSeries t�w]���xs
Azúⁿw��xs
CYn�

�Sw�����xs
Ah�b java ⁿOñ��UC�e�ⁿw	����xs
G

os400.certificateContainer=

±ΦíA�]zn��������≤W� MYDCC ���xs
�Ah�ΘJ java ⁿOpUG

java -Dos400.certificateContainer=MYDCC MyClass

b�d�ñAJava ��{í MyClass.class �������xs
 MYDCC ��w]����Abt�W⌡µC

��{íñ���⌠≤ SocketA��� MYDCC ñ�w]����O�v�¡≈A²��qTo�≤w
�

O@C

Yn������xs
������ MYCERTIFICATEAh�ΘJ java ⁿOpUG

java -Dos400.certificateContainer=MYDCC
-Dos400.certificateLabel=MYCERTIFICATE MyClass

�� Java Secure Socket Extension
JSSE N�O SSL P TLS oΓ�≥ª≈εX�¿�@��
[cC JSSE iδ�≥ªqT≤w��°��

WS�A²{í]pv�≤w
B[K�qTA P�Nw
�Dⁿ}a�iα����CCu�b⌡µ J2SDK

1.4 ��ß≥��� iSeries °A�W�� JSSE �AHWΩT�A�CJava Secure Socket Extension (JSSE)

�� Secure Sockets Layer (SSL) � Transport Layer Security (TLS) oΓ�qT≤wAb�ß�P°A�º

íú�w
B[K�qTC

IBM � JSSE Ω@Φí�� IBM JSSECIBM JSSE ]A��� iSeries JSSE ú��� Pure Java JSSE ú�

�C

tm iSeries °A��Σ� JSSE:

tm iSeries °A���� IBM JSSEC�DD]AnΘ�DBp≤�≤ JSSE ú��AH�n�w
�e

�t��eC

b iSeries °A�W�� Java 2 Software Development Kit (J2SDK) 1.4 ��ß≥���AJSSE w	¿tmC

w]tm������ iSeries JSSE ú��C

�≤ JSSE ú��

zitm JSSE ��� Pure Java JSSE ú��A�D��� iSeries JSSE ú��Cun�≤@�Sw� JSSE

w
�e� Java t��eAYiboΓ�ú��ºí�½B�CY�Σl�÷ΩTA��\UCDDG

v JSSE ú��

v JSSE w
�e

v Java t��e
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w�z{í

Yb�� Java w
�z{í�ípU⌡µ JSSE ��{íANiα�n]wi��⌠⌠\ivCp��÷Ω

TA��\ Permissions in the Java 2 SDK � SSL PermissionC

JSSE ú��:

IBM JSSE ]A��� iSeries JSSE ú���Γ� Pure Java JSSE ú��Cz��	��{í��D�∩�

A��ú��C

oT�ú��
í�X JSSE ��WµCª���iH�¼qTA]iP⌠≤ΣL SSLBTLS (��OD Java)

Ω@ΦíqTC

Pure Java JSSE ú��

Pure Java JSSE ú��π�UC\αG

v i��⌠≤�¼� KeyStore ½≤�
ε�tm���� (�pAJKSBPKCS12 Ñ)C

v i²zH⌠≤�XΦí�P���h�Ω@Φí� JSSE �≤C

I B M J S S E � P u r e J a v a Ω@Φí�ú��W�C�H�TjpgAN�ú��W���

java.security.Security.getProvider() Φk��� JSSE �O�U� getInstance() ΦkC

Pure Java JSSE FIPS 140-2 ú��

Pure Java JSSE FIPS 140-2 ú��π�UC\αG

v Hup�ΩTs�w
�� (FIPS) 140-2v�s�u[K��vC

v ��⌠≤�¼� KeyStore ½≤�
ε�tm����C

�: Pure Java JSSE FIPS 140-2 ú��ú�\�v�Ω@Φí�OJ⌠≤ΣLΩ@Φí��≤C

IBMJSSEFIPS � Pure Java JSSE FIPS 140-2 Ω@Φí�ú��W�C�H�T�jpgAN�ú��W�

�� java.security.Security.getProvider() Φk��� JSSE �O�U� getInstance() ΦkC

��� iSeries JSSE ú��

��� iSeries JSSE ú��π�UC\αG

v ����� iSeries SSL Σ�C

v �\��u�����z{ív�tm�
ε����Co�zL iSeries M�� KeyStore �¼

(IbmISeriesKeyStore) �F¿C

v ú��
�αC

v i²zH⌠≤�XΦí�P���h�Ω@Φí� JSSE �≤C M�A�FF��
�αA���� JSSE

��� iSeries �≤C

IbmISeriesSslProvider ���� iSeries Ω@ΦíW�C�H�TjpgAN�ú��W���

java.security.Security.getProvider() Φk��� JSSE �O�U� getInstance() ΦkC

�≤w]� JSSE ú��

unAϕa�∩w
�eAYi�≤w]� JSSE ú��C p�
�ΩTA��\UCDDG

v JSSE w
�e
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�≤ JSSE ú��ºßA��≤t��eñAϕatmsú���������ΩT (≈�w)C p�
�Ω

TA��\UCDDG

v Java t��e

JSSE w�e:

Java Ω�≈� (JVM) ���\h½n�w
�eAo�w
�eO��sΦ Java Dnw
�e��]wC

W� java.security �o���q��≤ iSeries °A�� /QIBM/ProdData/Java400/jdk15/lib/security �²ñC

HUMµí��� JSSE �X�½n�w
�eC ���o�í��sΦ java.security ��C

security.provider.<integer>

zn��� JSSE ú��Cª]��µnO[Kú���OC�	
��UCd��ⁿwúP� JSSE ú

��G

security.provider.5=com.ibm.as400.ibmonly.net.ssl.Provider
security.provider.6=com.ibm.jsse.IBMJSSEProvider

security.provider.7=com.ibm.fips.jsse.IBMJSSEFIPSProvider

ssl.KeyManagerFactory.algorithm

ⁿww]� KeyManagerFactory tΓkCY���� iSeries JSSE ú��A���G

ssl.KeyManagerFactory.algorithm=IbmISeriesX509

Y� Pure Java JSSE ú��A���G

ssl.KeyManagerFactory.algorithm=IbmX509

p�
�ΩTA��\ javax.net.ssl.KeyManagerFactory � javadocC

ssl.TrustManagerFactory.algorithm

ⁿww]� TrustManagerFactory tΓkCY���� iSeries JSSE ú��A���G

ssl.TrustManagerFactory.algorithm=IbmISeriesX509

Y� Pure Java JSSE ú��A���G

ssl.TrustManagerFactory.algorithm=IbmX509

p�
�ΩTA��\ javax.net.ssl.TrustManagerFactory � javadocC

ssl.SocketFactory.provider

ⁿww]� SSL Socket FactoryCY���� iSeries JSSE ú��A���G

ssl.SocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLSocketFactoryImpl

Y� Pure Java JSSE ú��A���G

ssl.SocketFactory.provider=com.ibm.jsse.JSSESocketFactory

p�
�ΩTA��\ javax.net.ssl.SSLSocketFactory � javadocC

ssl.ServerSocketFactory.provider
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ⁿww]� SSL °A� Socket FactoryCY���� iSeries JSSE ú��A���G

ssl.ServerSocketFactory.provider=com.ibm.as400.ibmonly.net.ssl.SSLServerSocketFactoryImpl

Y� Pure Java JSSE ú��A���G

ssl.ServerSocketFactory.provider=com.ibm.jsse.JSSEServerSocketFactory

p�
�ΩTA��\ javax.net.ssl.SSLServerSocketFactory � javadocC

JSSE Java t��e:

Ynb��{íñ�� JSSEAz�ⁿwX�t��eA�w]� SSLContext ½≤��T{tmC �@�

�eP�A�≤Γ�ú��A²]�@��e�A�≤��� iSeries ú��C

����� iSeries JSSE ú���AY�ⁿw⌠≤�eAh os400.certificateContainer Nw]� *SYSTEMA

ϕ� JSSE ���t���w��w]��C

A�≤Γ�ú����e

UC�eA�≤Γ� JSSE ú��CUqí��[Ji��w]�eC

javax.net.ssl.trustStore

��W�A���]tzQ²w] TrustManager ��� KeyStore ½≤C w]	� jssecacertsAY

jssecacerets úsbAh� cacertsC

javax.net.ssl.trustStoreType

z�µw] TrustManager ��� KeyStore ½≤�¼Cw]	� KeyStore.getDefaultType Φk���	C

javax.net.ssl.trustStorePassword

z�µw] TrustManager ��� KeyStore ½≤�KXC

javax.net.ssl.keyStore

��W�A���]tzQ²w] KeyManager ��� KeyStore ½≤C

javax.net.ssl.keyStoreType

z�µw] KeyManager ��� KeyStore ½≤�¼Cw]	� KeyStore.getDefaultType Φk���	C

javax.net.ssl.keyStorePassword

z�µw] KeyManager ��� KeyStore ½≤�KXC

�A�≤ iSeries �� JSSE ú����e

UC�e�A�≤��� iSeries JSSE ú��C

os400.secureApplication

��{í IDCϕz�ⁿwUC⌠≤@��e�AJSSE ����o��eG

v javax.net.ssl.keyStore

v javax.net.ssl.keyStorePassword
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v javax.net.ssl.keyStoreType

v javax.net.ssl.trustStore

v javax.net.ssl.trustStorePassword

v javax.ssl.net.trustStoreType

os400.certificateContainer

zn���≈�⌠W�Cϕz�ⁿwUC⌠≤@��e�AJSSE ����o��eG

v javax.net.ssl.keyStore

v javax.net.ssl.keyStorePassword

v javax.net.ssl.keyStoreType

v javax.net.ssl.trustStore

v javax.net.ssl.trustStorePassword

v javax.ssl.net.trustStoreType

v os400.secureApplication

os400.certificateLabel

zn���≈�⌠��Cϕz�ⁿwUC⌠≤@��e�AJSSE ����o��eG

v javax.net.ssl.keyStore

v javax.net.ssl.keyStorePassword

v javax.net.ssl.trustStore

v javax.net.ssl.trustStorePassword

v javax.ssl.net.trustStoreType

v os400.secureApplication

ΣLΩT

�÷t��e�ΩTA��\UCDDG

v � 12��yJava t��e�Mµz

v Sun Java ⌠�� System PropertiesC

����� iSeries JSSE ú��:

��� iSeries JSSE ú��π�	π� JSSE �O���M�A]A JSSE KeyStore �O� SSLConfiguration

�O�Ω@ΦíC

�F��va����� iSeries ú��A����DDñ�ΩTA���\ � 253��ySSLConfiguration

Javadoc information (Lñσ)zC

SSLContext.getInstance Φk�qT≤w�

Uϕw∩��� iSeries JSSE ú��A�O�í� SSLContext.getInstance Φk�qT≤w	C

qT≤w� Σ�� SSL qT≤w

SSL SSL � 2 �BSSL � 3 �� TLS � 1 �

SSLv2 SSL � 2 �
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qT≤w� Σ�� SSL qT≤w

SSLv3 SSL � 3 �

TLS SSL � 2 �BSSL � 3 �� TLS � 1 �

TLSv1 TLS � 1 �

SSL_TLS SSL � 2 �BSSL � 3 �� TLS � 1 �

��� iSeries KeyStore Ω@Φí

��� iSeries ú��ú� IbmISeriesKeyStore �¼� KeyStore �OΩ@ΦíC�≈�wΩ@Φíi�u��

���z{ívΣ�ú�@� wrapper {íC ≈�w��e�M≤Sw���{í ID �≈�⌠��BKX

���C JSSE �zLu�����z{ívⁿJ≈�w��Cϕ��{í�@���s�≈�w���≈�

wΩT�A JSSE ���Aϕ���{í ID �≈�⌠ΩT�ⁿJ��CzLk�∩≈�wA��tm�≤�

�zLu�����z{ív�	¿C

�÷��u�����z{ív�ΩTA��\UCDDG

�����z{í

��� iSeries ú�������

UC���U≤��� iSeries ú��¿iαaú�⌡µ�αC

v �F²��� iSeries JSSE ú���QB@AJSSE ��{íuα����Ω@Φí��≤C�pA���

iSeries JSSE Σ����{íAY��zL Pure Java JSSE ú������ X509KeyManager ½≤AhL

k�Ql]wzL��� iSeries JSSE ú������ SSLContext ½≤C

v ��Az���� IbmISeriesKeyStore ½≤� com.ibm.as400.SSLConfiguration ½≤A�l]w�� iSeries

ú��� X509KeyManager � X509TrustManager Ω@ΦíC

�: b�����ñiα��∩Wz��Aí���� iSeries JSSE ú��Yi²zOJD����≤ (�pA

JKS KeyStore � IbmX509 TrustManagerFactory)C

SSLConfiguration Javadoc information (Lñσ):

com.ibm.as400

Class SSLConfiguration

java.lang.Object
|
+--com.ibm.as400.SSLConfiguration

All Implemented Interfaces:

java.lang.Cloneable, javax.net.ssl.ManagerFactoryParameters

public final class SSLConfiguration
extends java.lang.Object

implements javax.net.ssl.ManagerFactoryParameters, java.lang.Cloneable

This class provides for the specification of the configuration needed by the native iSeries JSSE implementation.

The native iSeries JSSE implementation works the most efficiently using a KeyStore object of type

″IbmISeriesKeyStore″. This type of KeyStore object contains key entries and trusted certificate entries based either
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on an application identifier registered with the Digital Certificate Manager (DCM) or on a keyring file (digital

certificate container). A KeyStore object of this type can then be used to initialize an X509KeyManger and an

X509TrustManager object from the ″IbmISeriesSslProvider″ Provider. The X509KeyManager and X509TrustManager

objects can then be used to initialize an SSLContext object from the ″IbmISeriesSslProvider″. The SSLContext

object then provides access to the native iSeries JSSE implementation based on the configuration information

specified for the KeyStore object. Each time a load is performed for an ″IbmISeriesKeyStore″ KeyStore, the

KeyStore is initialized based on the current configuration specified by the application identifier or keyring file.

This class can also be used to generate a KeyStore object of any valid type. The KeyStore is initialized based

on the current configuration specified by the application identifier or keyring file. Any change made to the

configuration specified by an application identifier or keyring file would require the KeyStore object to be regenerated

to pick up the change. Note that a keyring password must be specified (for the *SYSTEM certificate store when

using an application ID) to be able to successfully create a KeyStore of a type other than ″IbmISeriesKeyStore″.

The keyring password must be specified to successfully gain access to any private key for any KeyStore of

type ″IbmISeriesKeyStore″ which is created.

Since: SDK 1.4

See Also:
KeyStore, X509KeyManager, X509TrustManager, SSLContext

-------------------------------------------------

Constructor Summary

SSLConfiguration() Creates a new SSLConfiguration. See � 255��yConstructor detail z for more information.

ϕ 6. Method Summary

void

� 258��yclearz() Clears all information in the object so that all of the get

methods return null.

java.lang.Object � 259��yclonez() Generates a new copy of this SSL configuration.

boolean � 259��yequalsz(java.lang.Objectobj) Indicates whether some other object is ″equal

to″ this one.

protected void � 258��yfinalizez() Called by the garbage collector on an object when garbage

collection determines that there are no more references to the object.

java.lang.String � 257��ygetApplicationIdz() Returns the application ID.

java.lang.String � 257��ygetKeyringLabelz() Returns the keyring label.

java.lang.String � 257��ygetKeyringNamez() Returns the keyring name.

char[] � 258��ygetKeyringPasswordz() Returns the keyring password.

java.security.KeyStore � 260 ��ygetKeyStorez(char[]password) Returns a keystore of type

″IbmISeriesKeyStore″ using the given password.

java.security.KeyStore � 260��y getKeyStorez(java.lang.Stringtype, char[]password) Returns a keystore

of the requested type using the given password.

int � 259��yhashCodez() Returns a hash code value for the object.

staticvoid (java.lang.String[]args) Executes SSLConfiguration functions.

void (java.lang.String[]args, java.io.PrintStreamout) Executes SSLConfiguration functions.

void � 259��ysetApplicationIdz(java.lang.StringapplicationId) Sets the application ID.

void � 259��ysetApplicationIdz(java.lang.StringapplicationId, char[]password) Sets the

application ID and the keyring password.
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ϕ 6. Method Summary (�≥)

void � 258��ysetKeyringz(java.lang.Stringname,java.lang.Stringlabel, char[]password)

Sets the keyring information.

-------------------------------------------------

Methods inherited from class java.lang.Object

getClass, notify, notifyAll, toString, wait, wait, wait

-------------------------------------------------

Constructor detail

SSLConfiguration

public SSLConfiguration()

Creates a new SSLConfiguration. The application identifier and keyring information is initialized to default values.

The default value for the application identifier is the value specified for the ″os400.secureApplication″ property.

The default values for the keyring information is null if the ″os400.secureApplication″ property is specified. If

the ″os400.secureApplication″ property is not specified, then the default value for the keyring name is the value

specified for the″os400.certificateContainer″ property. If the ″os400.secureApplication″ property is not specified,

then the keyring label is initialized to the value of the ″os400.certificateLabel″ property. If neither of the

″os400.secureApplication″ or ″os400.certificateContainer″ properties are set, then the keyring name will be initialized

to ″*SYSTEM″.

-------------------------------------------------

Method detail

-------------------------------------------------

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

Executes SSLConfiguration functions. There are four commands that can be performed: -help, -create, -display,

and -update. The command must be the first parameter specified.

The following are the options which may be specified (in any order):

-keystore keystore-file-name
Specifies the name of the keystore file to be created, updated or displayed. This option is required for

all commands.

-storepass keystore-file-password
Specifies the password associated with the keystore file to be created, updated, or displayed. This option

is required for all commands.

-storetype keystore-type
Specifies the type of keystore file to be created, updated, or displayed. This option may be specified

for any command. If this option is not specified, then a value of ″IbmISeriesKeyStore″ is used.
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-appid application-identifier
Specifies the application identifier to be used to initialize a keystore file being created or updated. This

option is optional for the -create and -update commands. Only one of the -appid, keyring, and -systemdefault

options may be specified.

-keyring keyring-file-name
Specifies the keyring file name to be used to initialize a keystore file being created or updated. This

option is optional for the -create and -update commands. Only one of the -appid, keyring, and -systemdefault

options may be specified.

-keyringpass keyring-file-password
Specifies the keyring file password to be used to initialize a keystore file being created or updated. This

option may be specified for the -create and -update commands and is required when a keystore type

other than ″IbmISeriesKeyStore″ is specified. If this option is not specified, then the stashed keyring password

is used.

-keyringlabel keyring-file-label
Specifies the keyring file label to be used to initialize a keystore file being created or updated. This

option may only be specified when the -keyring option is also specified. If this option is not specified

when the keyring option is specified, then the default label in the keyring is used.

-systemdefault

Specifies the system default value is to be used to initialize a keystore file being created or updated.

This option is optional for the -create and -update commands. Only one of the -appid, keyring, and

-systemdefault options may be specified.

-v Specifies that verbose output is to be produced. This option may be specified for any command.

The help command displays usage information for specifying the paramters to this method. The parameters to

invoke the help function is specified as follows:

-help

The create command creates a new keystore file. There are three variations of the create command. One variation

to create a keystore based on a particular application identifier, another variation to create a keystore based on

a keyring name, label, and password, and a third variation to create a keystore based on the system default

configuration.

To create a keystore based on a particular application identifier, the -appid option must be specified. The following

parameters would create a keystore file of type ″IbmISeriesKeyStore″ named ″keystore.file″ with a password of

″keypass″ which is initialized based on the application identifier ″APPID″:

-create -keystore keystore.file -storepass keypass -storetype IbmISeriesKeyStore
-appid APPID

To create a keystore based on a particular keyring file, the -keyring option must be specified. The -keyringpass

and keyringlabel options may also be specified. The following parameters would create a keystore file of type

″IbmISeriesKeyStore″ named ″keystore.file″ with a password of ″keypass″ which is initialized based on the keyring

file named ″keyring.file″, keyring password ″ringpass″, and keyring label ″keylabel″:

-create -keystore keystore.file -storepass keypass -storetype IbmISeriesKeyStore
-keyring keyring.file -keyringpass ringpass -keyringlabel keylabel

To create a keystore based on the system default configuration, the -systemdefault option must be specified. The

following parameters would create a keystore file of type ″IbmISeriesKeyStore″ named ″keystore.file″ with a password

of ″keypass″ which is initialized based on the system default configuration:
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-create -keystore keystore.file -storepass keypass -systemdefault

The update command updates an existing keystore file of type ″IbmISeriesKeyStore″. There are three variations

of the update command which are identical to the variations of the create command. The options for the update

command are identical to the options used for the create command. The display command displays the configuration

specified for an existing keystore file. The following parameters would display the configuration specified by a

keystore file of type ″IbmISeriesKeyStore″ named ″keystore.file″ with a password of ″keypass″:

-display -keystore keystore.file -storepass keypass -storetype IbmISeriesKeyStore

Parameters:
args - the command line arguments

-------------------------------------------------

run
public void run(java.lang.String[]args,

java.io.PrintStreamout)

Executes SSLConfiguration functions. The parameters and functionality of this method are identical to the main()

method.

Parameters:
args - the command arguments

out - output stream to which results are to be written

See Also:com.ibm.as400.SSLConfiguration.main()

-------------------------------------------------

getApplicationId
public java.lang.String getApplicationId()

Returns the application ID.

Returns:
the application ID.

-------------------------------------------------

getKeyringName
public java.lang.String getKeyringName()

Returns the keyring name.

Returns:
the keyring name.

-------------------------------------------------

getKeyringLabel
public java.lang.String getKeyringLabel()

Returns the keyring label.
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Returns:
the keyring label.

-------------------------------------------------

getKeyringPassword
public final char[] getKeyringPassword()

Returns the keyring password.

Returns:
the keyring password.

-------------------------------------------------

finalize
protected void finalize()

throws java.lang.Throwable

Called by the garbage collector on an object when garbage collection determines that there are no more references

to the object.

Overrides:
finalize in class java.lang.Object

Throws:
java.lang.Throwable - the exception raised by this method.

-------------------------------------------------

clear
public void clear()

Clears all information in the object so that all of the get methods return null.

-------------------------------------------------

setKeyring
public void setKeyring(java.lang.Stringname,

java.lang.Stringlabel,
char[]password)

Sets the keyring information.

Parameters:
name - the keyring name

label - the keyring label, or null if the default keyring entry is to be used.

password - the keyring password, or null if the stashed password is to be used.

-------------------------------------------------
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setApplicationId
public void setApplicationId(java.lang.StringapplicationId)

Sets the application ID.

Parameters:
applicationId - the application ID.

-------------------------------------------------

setApplicationId
public void setApplicationId(java.lang.StringapplicationId,

char[]password)

Sets the application ID and the keyring password. Specifying the keyring password allows any keystore which

is created to allow access to the private key.

Parameters:
applicationId - the application ID.

password - the keyring password.

-------------------------------------------------

equals
public boolean equals(java.lang.Objectobj)

Indicates whether some other object is ″equal to″ this one.

Overrides:
equals in class java.lang.Object

Parameters:
obj - object to be compared

Returns:
indicator of whether the objects specify the same configuration information

-------------------------------------------------

hashCode
public int hashCode()

Returns a hash code value for the object.

Overrides:
hashCode in class java.lang.Object

Returns:
a hash code value for this object.

-------------------------------------------------

clone
public java.lang.Object clone()
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Generate a new copy of this SSL configuration. Subsequent changes to the components of this SSL configuration

will not affect the new copy, and vice versa.

Overrides:
clone in class java.lang.Object

Returns:
a copy of this SSL configuration

-------------------------------------------------

getKeyStore
public java.security.KeyStore getKeyStore(char[]password)

throws java.security.KeyStoreException

Returns a keystore of type ″IbmISeriesKeyStore″ using the given password. The keystore is intialized based on

the configuration information currently stored in the object.

Parameters:
password - used to initialize the keystore

Returns:
KeyStore keystore initialized based on the configuration information currently stored in the object

Throws:
java.security.KeyStoreException - if the keystore could not be created

-------------------------------------------------

getKeyStore
public java.security.KeyStore getKeyStore(java.lang.Stringtype,

char[]password)
throws java.security.KeyStoreException

Returns a keystore of the requested type using the given password. The keystore is initialized based on the

configuration information currently stored in the object.

Parameters:
type - type of keystore to be returned

password - used to initialize the keystore

Returns:
KeyStore keystore initialized based on the configuration information currently stored in the object

Throws:
java.security.KeyStoreException - if the keystore could not be created

d�GIBM Java Secure Sockets Extension:

HU JSSE d�π��ß��°A�p≤����� iSeries JSSE ú�����iiµw
qT�⌠�wqC

�: L� java.security ��ⁿw��e�≤AoΓ�d�@	����� iSeries JSSE ú��C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

� 261��yd�G�� SSLContext ½≤� SSL �ß�z
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��ß�{íd��l]w@� SSLContext ½≤A�zLª��� ″MY_CLIENT_APP″ ��{í IDC L

� java.security ��ñⁿw��e�≤A�{í@	����� iSeries Ω@ΦíC

� 263��yd�G�� SSLContext ½≤� SSL °A�z

UC°A�{íN��²e���≈�w���l]w� SSLContext ½≤C ≈�w���W��

/home/keystore.fileA≈�wKX� passwordC

d�{í�n≈�w����� IbmISeriesKeyStore ½≤C KeyStore ½≤�ⁿw MY_SERVER_APP @�

��{í IDC

ziH��UCⁿO���≈�w��G

v q Qshell ⁿOú�G

java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
-storepass password -appid MY_SERVER_APP

p�b Qshell ñ�� Java ⁿO��÷ΩTA��\uiSeries ΩTñ�v� QshellC

v q iSeries ⁿOú�G

RUNJVA CLASS(com.ibm.as400.SSLConfiguration) PARM(’-create’ ’-keystore’
’/home/keystore.file’ ’-storepass’ ’password’ ’-appid’ ’MY_SERVER_APP’)

d�G�� SSLContext ½≤� SSL �ß�:

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

//////////////////////////////////////////////////////////////////////////////////
//
// 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
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* ID. "MY_CLIENT_APP" must be registered and configured
* correctly with the Digital Certificate Manager (DCM).
*/
SSLConfiguration config = new SSLConfiguration();
config.setApplicationId("MY_CLIENT_APP"
/*
* Get a KeyStore object from the SSLConfiguration object.
*/
Char[] password = "password".toCharArray();
KeyStore ks = config.getKeyStore(password);
/*
* Allocate and initialize a KeyManagerFactory.
*/
KeyManagerFactory kmf =

KeyManagerFactory.getInstance("IbmISeriesX509");
Kmf.init(ks, password);
/*
* Allocate and initialize a TrustManagerFactory.
*/
TrustManagerFactory tmf =

TrustManagerFactory.getInstance("IbmISeriesX509");
tmf.init(ks);
/*
* Allocate and initialize an SSLContext.
*/
SSLContext c =

SSLContext.getInstance("SSL", "quot;);
C.init(kmf.getKeyManagers(), tmf.getTrustManagers(), null);
/*
* Get the an SSLSocketFactory from the SSLContext.
*/
SSLSocketFactory sf = c.getSocketFactory();
/*
* Create an SSLSocket.
*
* Change the hard-coded IP address to the IP address or host name
* of the server.
*/
SSLSocket s = (SSLSocket) sf.createSocket("1.1.1.1", 13333);
/*
* Send a message to the server using the secure session.
*/
String sent = "Test of java SSL write";
OutputStream os = s.getOutputStream();
os.write(sent.getBytes());
/*
* Write results to screen.
*/
System.out.println("Wrote " + sent.length() + " bytes...");
System.out.println(sent);
/*
* Receive a message from the server using the secure session.
*/
InputStream is = s.getInputStream();
byte[] buffer = new byte[1024];
int bytesRead = is.read(buffer);
if (bytesRead == -1)

throw new IOException("Unexpected End-of-file Received");
String received = new String(buffer, 0, bytesRead);
/*
* Write results to screen.
*/
System.out.println("Read " + received.length() + " bytes...");
System.out.println(received);

} catch (Exception e) {
System.out.println("Unexpected exception caught: " +

e.getMessage());
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e.printStackTrace();
}

}

}

���X

{íXd�Kdn�

d�G�� SSLContext ½≤� SSL °A�:

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

//////////////////////////////////////////////////////////////////////////////////
//
// The following server program utilizes an SSLContext object that it
// initializes with a previously created keystore file.
//
// The keystore file has the following name and keystore password:
// File name: /home/keystore.file
// Password: password
//
// The example program needs the keystore file in order to create an
// IbmISeriesKeyStore object. The KeyStore object must specify MY_SERVER_APP as
// the application identifier.
//
// To create the keystore file, you can use the following Qshell command:
//
// java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
// -storepass password -appid MY_SERVER_APP
//
// Command syntax:
// java -Djava.version=1.4 JavaSslServer
//
// Note that "-Djava.version=1.4" is unnecessary when you have configured
// J2SDK version 1. to be used by default.
//
//////////////////////////////////////////////////////////////////////////////////

import java.io.*;
import javax.net.ssl.*;

/**
* Java SSL Server Program using Application ID.
*/
public class JavaSslServer {

/**
* JavaSslServer main method.
*
* @param args the command line arguments (not used)
*/
public static void main(String args[]) {

/*
* Set up to catch any exceptions thrown.
*/
try {

/*
* Allocate and initialize a KeyStore object.
*/
Char[] password = "password".toCharArray();
KeyStore ks = KeyStore.getInstance("IbmISeriesKeyStore");
FileInputStream fis = new FileInputStream("/home/keystore.file"
Ks.load(fis, password);
/*
* Allocate and initialize a KeyManagerFactory.
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*/
KeyManagerFactory kmf =

KeyManagerFactory.getInstance("IbmISeriesX509");
Kmf.init(ks, password);
/*
* Allocate and initialize a TrustManagerFactory.
*/
TrustManagerFactory tmf =

TrustManagerFactory.getInstance("IbmISeriesX509");
tmf.init(ks);
/*
* Allocate and initialize an SSLContext.
*/
SSLContext c =

SSLContext.getInstance("SSL", "IbmISeriesSslProvider");
C.init(kmf.getKeyManagers(), tmf.getTrustManagers(), null);
/*
* Get the an SSLServerSocketFactory from the SSLContext.
*/
SSLServerSocketFactory sf = c.getSSLServerSocketFactory();
/*
* Create an SSLServerSocket.
*/
SSLServerSocket ss =

(SSLServerSocket) sf.createServerSocket(13333);
/*
* Perform an accept() to create an SSLSocket.
*/
SSLSocket s = (SSLSocket) ss.accept();
/*
* Receive a message from the client using the secure session.
*/
InputStream is = s.getInputStream();
byte[] buffer = new byte[1024];
int bytesRead = is.read(buffer);
if (bytesRead == -1)

throw new IOException("Unexpected End-of-file Received");
String received = new String(buffer, 0, bytesRead);
/*
* Write results to screen.
*/
System.out.println("Read " + received.length() + " bytes...");
System.out.println(received);
/*
* Echo the message back to the client using the secure session.
*/
OutputStream os = s.getOutputStream();
os.write(received.getBytes());
/*
* Write results to screen.
*/
System.out.println("Wrote " + received.length() + " bytes...");
System.out.println(received);

} catch (Exception e) {
System.out.println("Unexpected exception caught: " +

e.getMessage());
e.printStackTrace();

}
}

}
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Overview

The Java Authentication and Authorization Service (JAAS) is a standard extension to the Java 2 Software

Development Kit, version 1.3. Currently, Java 2 provides codesource-based access controls (access controls based

on where the code originated from and who signed the code). It lacks, however, the ability to additionally enforce

access controls based on who runs the code. JAAS provides a framework that augments the Java 2 security model

with such support.
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Who Should Read This Document

This document is intended for experienced programmers wanting to create applications constrained by a

codesource-based and Subject-based security model.

Related Documentation

This document assumes you have already read the following documentation:

v Java 2 Software Development Kit API Specification

v JAAS API Specification

v Security and the Java platform

A supplement to this guide is the LoginModule Developer’s Guide that is supplied by Sun Microsystems, Inc.

Introduction

The JAAS infrastructure can be divided into two main components: an authentication component and an

authorization component. The JAAS authentication component provides the ability to reliably and securely determine

who is currently processing Java code, regardless of whether the code is running as an application, an applet, a

bean, or a servlet. The JAAS authorization component supplements the existing Java 2 security framework by

providing the means to restrict the processing Java code from performing sensitive tasks, depending on its codesource

(as is done in Java 2) and depending on who was authenticated.

JAAS authentication is performed in a pluggable fashion. This permits Java applications to remain independent

from underlying authentication technologies. Therefore new or updated authentication technologies can be plugged

under an application without requiring modifications to the application itself. Applications enable the authentication

process by instantiating a

LoginContext

object, which in turn references a

Configuration

to determine the authentication technology, or

LoginModule

, to be used in performing the authentication. Typical LoginModules may prompt for and verify a username and

password. Others may read and verify a voice or fingerprint sample.

Once the user processing the code has been authenticated, the JAAS authorization component works in conjunction

with the existing Java 2 access control model to protect access to sensitive resources. Unlike in Java 2, where

access control decisions are based solely on code location and code signers (a

CodeSource

), in JAAS access control decisions are based both on the processing code’s

CodeSource

, as well as on the user running the code, or the

Subject

. Note that the JAAS policy merely extends the Java 2 policy with the relevant Subject-based information. Therefore

permissions recognized and understood in Java 2 (
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java.io.FilePermission

and

java.net.SocketPermission

, for example) are also understood and recognized by JAAS. Furthermore, although the JAAS security policy is

physically separate from the existing Java 2 security policy, the two policies, together, form one logical policy.

Core Classes

The JAAS core classes can be broken into 3 categories: Common, Authentication, and Authorization.

v Common Classes

– Subject, Principals, Credentials

v Authentication Classes

– LoginContext, LoginModule, CallbackHandler, Callback

v Authorization Classes

– Policy, AuthPermission, PrivateCredentialPermission

Common Classes

Common classes are shared within both the JAAS authentication and authorization components.

The key JAAS class is

Subject

, which represents a grouping of related information for a single entity such as a person. It encompasses the

entity’s Principals, public credentials, and private credentials.

Note that JAAS uses the existing Java 2

java.security.Principal

interface to represent a Principal. Also note that JAAS does not introduce a separate credential interface or class.

A credential, as defined by JAAS, may be any Object.

Subject

To authorize access to resources, applications first need to authenticate the source of the request. The JAAS

framework defines the term, Subject, to represent the source of a request. A Subject may be any entity, such

as a person or service. Once authenticated, a Subject is populated with associated identities, or Principals. A

Subject may have many Principals. For example, a person may have a name Principal (″John Doe″) and a SSN

Principal (″123-45-6789″) which distinguishes it from other Subjects.

A

Subject

may also own security-related attributes, which are referred to as credentials. Sensitive credentials that require

special protection, such as private cryptographic keys, are stored within a private credential

Set
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. Credentials intended to be shared, such as public key certificates or Kerberos tickets are stored within a public

credential

Set

. Different permissions are required to access and modify the different credential Sets.

Subjects are created using these constructors:

public Subject();

public Subject(boolean readOnly, Set principals,
Set pubCredentials, Set privCredentials);

The first constructor creates a Subject with empty (non-null) Sets of Principals and credentials. The second constructor

creates a Subject with the specified Sets of Principals and credentials. It also has a boolean argument which

can create a read-only Subject (immutable Principal and credential Sets).

An alternative way to obtain a reference to an authenticated Subject without using these constructors will be

shown in the LoginContext section.

If a Subject was not instantiated to be in a read-only state, it can be set to a read-only state by calling this

method:

public void setReadOnly();

An

AuthPermission("setReadOnly")

is required to invoke this method. Once in a read-only state, any attempt to add or remove Principals or credentials

will result in an

IllegalStateException

being thrown.

This method may be called to test a Subject’s read-only state:

public boolean isReadOnly();

To retrieve the Principals associated with a Subject, two methods are available:

public Set getPrincipals();
public Set getPrincipals(Class c);

The first method returns all Principals contained in the Subject, while the second method only returns those Principals

that are an instance of the specified Class c, or an instance of a subclass of Class c. An empty set will be

returned if the Subject does not have any associated Principals.

To retrieve the public credentials associated with a Subject, these methods are available:

public Set getPublicCredentials();
public Set getPublicCredentials(Class c);

The observed behavior of these methods is identical to that for the

getPrincipals

method.
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To access private credentials associated with a Subject, the following methods are available:

public Set getPrivateCredentials();
public Set getPrivateCredentials(Class c);

The observed behavior of these methods is identical to that for the

getPrincipals

and

getPublicCredentials

methods.

To modify or operate upon a Subject’s Principal Set, public credential Set, or private credential Set, callers use

the methods defined in the

java.util.Set

class. The following example demonstrates this:

Subject subject;
Principal principal;
Object credential;

// add a Principal and credential to the Subject
subject.getPrincipals().add(principal);
subject.getPublicCredentials().add(credential);

Note that an

AuthPermission("modifyPrincipals")

,

AuthPermission("modifyPublicCredentials")

, or

AuthPermission("modifyPrivateCredentials")

is required to modify the respective Sets. Also note that only the sets returned via the

getPrincipals

,

getPublicCredentials

, and

getPrivateCredentials

methods are backed by the Subject’s respective internal sets. Therefore any modification to the returned set affects

the internal sets as well. The sets returned via the

getPrincipals(Class c)

,

getPublicCredentials(Class c)

, and

getPrivateCredentials(Class c)
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methods are not backed by the Subject’s respective internal sets. A new set is created and returned for each

method invocation. Modifications to these sets will not affect the Subject’s internal sets. The following method

returns the Subject associated with the specified

AccessControlContext

, or null if no Subject is associated with the specified

AccessControlContext

.

public static Subject getSubject(final AccessControlContext acc);

An

AuthPermission("getSubject")

is required to call

Subject.getSubject

.

The Subject class also includes these methods inherited from

java.lang.Object

:

public boolean equals(Object o);
public String toString();
public int hashCode();

The following static methods may be called to perform work as a particular Subject:

public static Object doAs(final Subject subject,
final java.security.PrivilegedAction action);

public static Object doAs(final Subject subject,
final java.security.PrivilegedExceptionAction action)
throws java.security.PrivilegedActionException;

Both methods first associate the specified subject with the current Thread’s

AccessControlContext

, and then process the action. This achieves the effect of having the action run as the subject. The first

method can throw runtime exceptions but normal processing has it returning an Object from the run() method

of its action argument. The second method behaves similarly except that it can throw a checked exception from

its

PrivilegedExceptionAction

run() method. An

AuthPermission("doAs")

is required to call the

doAs

methods.
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Here are two examples utilizing the first

doAs

method. Assume that a

Subject

with a Principal of class

com.ibm.security.Principal

named ″BOB″ has been authenticated by a

LoginContext

″lc″. Also, assume that a SecurityManager has been installed, and the following exists in the JAAS access control

policy (see the Policy section for more details on the JAAS policy file):

// Grant "BOB" permission to read the file "foo.txt"
grant Principal com.ibm.security.Principal "BOB" {

permission java.io.FilePermission "foo.txt", "read";
};

Subject.doAs Example 1

class ExampleAction implements java.security.PrivilegedAction {
public Object run() {

java.io.File f = new java.io.File("foo.txt");

// exists() invokes a security check
if (f.exists()) {

System.out.println("File foo.txt exists.");
}
return null;

}
}

public class Example1 {
public static void main(String[] args) {

// Authenticate the subject, "BOB".
// This process is described in the
// LoginContext section.

Subject bob;
...

// perform "ExampleAction" as "BOB":
Subject.doAs(bob, new ExampleAction());

}
}

During processing,

ExampleAction

will encounter a security check when it makes a call to,

f.exists()

. However, since

ExampleAction

is running as ″BOB″, and because the JAAS policy (above) grants the necessary
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FilePermission

to ″BOB″, the

ExampleAction

will pass the security check.

Example 2 has the same scenario as Example 1.

Subject.doAs Example 2

public class Example2 {
// Example of using an anonymous action class.
public static void main(String[] args) {

// Authenticate the subject, "BOB".
// This process is described in the
// LoginContext section.

Subject bob;
...

// perform "ExampleAction" as "BOB":
Subject.doAs(bob, new ExampleAction() {

public Object run() {
java.io.File f = new java.io.File("foo.txt");
if (f.exists()) {

System.out.println("File foo.txt exists.");
}
return null;

}
});

}
}

Both examples throw a

SecurityException

if the example permission grant statement is altered correctly, such as adding an incorrect CodeBase or changing

the Principal to ″MOE″. Removing the Principal field from the grant block and then moving it to a Java 2 policy

file will not cause a

SecurityException

to be thrown because the permission is more general now (available to all Principals).

Since both examples perform the same function, there must be a reason to write code one way over the other.

Example 1 may be easier to read for some programmers unfamiliar with anonymous classes. Also, the action
class could be placed in a separate file with a unique CodeBase and then the permission grant could utilize this

information. Example 2 is more compact and the action to be performed is easier to find since it is right there

in the

doAs

call.

The following methods also perform work as a particular Subject. However, the

doAsPrivileged
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methods will have security checks based on the supplied action and subject. The supplied context will be tied

to the specified subject and action. A null context object will disregard the current

AccessControlContext

altogether.

public static Object doAsPrivileged(final Subject subject,
final java.security.PrivilegedAction action,
final java.security.AccessControlContext acc);

public static Object doAsPrivileged(final Subject subject,
final java.security.PrivilegedExceptionAction action,
final java.security.AccessControlContext acc)
throws java.security.PrivilegedActionException;

The

doAsPrivileged

methods behave similarly to the

doAs

methods: the subject is associated with the context acc, an action is performed, and runtime exceptions or

checked exceptions may be thrown. However, the

doAsPrivileged

methods first empties the existing Thread’s

AccessControlContext

before associating the subject with the supplied context, and before invoking the action. A null acc argument

has the effect of causing access control decisions (invoked while the action processes) to be based solely upon

the subject and action. An

AuthPermission("doAsPrivileged")

is required when calling the

doAsPrivileged

methods.

Principals

As mentioned previously, Principals may be associated with a Subject. Principals represent Subject identities, and

must implement the

java.security.Principal

and

java.io.Serializable

interfaces. The Subject section describes ways to update the Principals associated with a Subject.

Credentials

Public and private credential classes are not part of the core JAAS class library. Any java class, therefore, can

represent a credential. However, developers may elect to have their credential classes implement two interfaces

related to credentials: Refreshable and Destroyable.
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Refreshable

This interface provides the capability for a credential to refresh itself. For example, a credential with a particular

time-restricted lifespan may implement this interface to allow callers to refresh the time period for which it is

valid. The interface has two abstract methods:

boolean isCurrent();

Determines if the credential is current or valid.

void refresh() throws RefreshFailedException;

Updates or extends the validity of the credential. This method implementation performs an

AuthPermission("refreshCredential")

security check to ensure the caller has permission to refresh the credential.

Destroyable

This interface provides the capability of destroying the contents within a credential. The interface has two abstract

methods:

boolean isDestroyed();

Determines if the credential has been destroyed.

void destroy() throws DestroyFailedException;

Destroys and clears the information associated with this credential. Subsequent calls to certain methods on this

credential will result in an

IllegalStateException

being thrown. This method implementation performs an

AuthPermission("destroyCredential")

security check to ensure the caller has permission to destroy the credential.

Authentication Classes

To authenticate a

Subject

, the following steps are performed:

1. An application instantiates a

LoginContext

.

2. The

LoginContext

consults a configuration to load all of the LoginModules configured for that application.

3. The application invokes the LoginContext’s login method.

4. The login method invokes all of the loaded LoginModules. Each

LoginModule

276 IBM t� - iSeries: {í]p IBM Developer Kit for Java



attempts to authenticate the

Subject

. Upon success, LoginModules associate relevant Principals and credentials with the

Subject

.

5. The

LoginContext

returns the authentication status to the application.

6. If authentication succeeded, the application retrieves the authenticated

Subject

from the

LoginContext

.

LoginContext

The

LoginContext

class provides the basic methods used to authenticate Subjects, and provides a way to develop an application

independent of the underlying authentication technology. The

LoginContext

consults a configuration

Configuration

to determine the authentication services, or LoginModules, configured for a particular application. Therefore, different

LoginModules can be plugged in under an application without requiring any modifications to the application itself.

LoginContext

offers four constructors to choose from:

public LoginContext(String name) throws LoginException;

public LoginContext(String name, Subject subject) throws LoginException;

public LoginContext(String name, CallbackHandler callbackHandler)
throws LoginException

public LoginContext(String name, Subject subject,
CallbackHandler callbackHandler) throws LoginException

All of the constructors share a common parameter: name. This argument is used by the

LoginContext

to index the login Configuration. Constructors that do not take a

Subject
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as an input parameter instantiate a new

Subject

. Null inputs are disallowed for all constructors. Callers require an

AuthPermission("createLoginContext")

to instantiate a

LoginContext

.

Actual authentication occurs with a call to the following method:

public void login() throws LoginException;

When login is invoked, all of the configured LoginModules’ respective login methods are invoked to perform

the authentication. If the authentication succeeded, the authenticated

Subject

(which may now hold Principals, public credentials, and private credentials) can be retrieved by using the following

method:

public Subject getSubject();

To logout a

Subject

and remove its authenticated Principals and credentials, the following method is provided:

public void logout() throws LoginException;

The following snippet of code in an application will authenticate a Subject called ″bob″ after accessing a configuration

file with a configuration entry named ″moduleFoo″:

Subject bob = new Subject();
LoginContext lc = new LoginContext("moduleFoo", bob);
try {

lc.login();
System.out.println("authentication successful");

} catch (LoginException le) {
System.out.println("authentication unsuccessful"+le.printStackTrace());

}

This snippet of code in an application will authenticate a ″nameless″ Subject and then use the getSubject method

to retrieve it:

LoginContext lc = new LoginContext("moduleFoo");
try {

lc.login();
System.out.println("authentication successful");

} catch (LoginException le) {
System.out.println("authentication unsuccessful"+le.printStackTrace());

}
Subject subject = lc.getSubject();

If the authentication failed, then getSubject returns null. Also, there isn’t an

AuthPermission("getSubject")

required to do this as is the case for

278 IBM t� - iSeries: {í]p IBM Developer Kit for Java



Subject.getSubject

LoginModule

The LoginModule interface gives developers the ability to implement different kinds of authentication technologies

that can be plugged under an application. For example, one type of

LoginModule

may perform a username/password-based form of authentication.

The LoginModule Developer’s Guide is a detailed document that gives developers step-by-step instructions for

implementing LoginModules.

To instantiate a

LoginModule

, a

LoginContext

expects each

LoginModule

to provide a public constructor that takes no arguments. Then, to initialize a

LoginModule

with the relevant information, a

LoginContext

calls the LoginModule’s

initialize

method. The provided subject is guaranteed to be non-null.

void initialize(Subject subject, CallbackHandler callbackHandler,
Map sharedState, Map options);

This following method begins the authentication process:

boolean login() throws LoginException;

An example method implementation may prompt the user for a username and password, and then verify the

information against the data stored in a naming service such as NIS or LDAP. Alternative implementations might

interface smart cards and biometric devices, or may simply extract user information from the underlying operating

system. This is considered phase 1 of the JAAS authentication process.

The following method completes and finalizes the authentication process:

boolean commit() throws LoginException;

If phase 1 of the authentication process was successful, then this method continues with phase 2: associating

Principals, public credentials, and private credentials with the Subject. If phase 1 failed, then the commit method

removes any previously stored authentication state, such as usernames and passwords.

The following method halts the authentication process if phase 1 was unsuccessful:
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boolean abort() throws LoginException;

Typical implementations of this method clean up previously stored authentication state, such as usernames or

passwords. The following method logs out a Subject:

boolean logout() throws LoginException;

This method removes the Principals and credentials originally associated with the

Subject

during the

commit

operation. Credentials are destroyed upon removal.

CallbackHandler

In some cases a LoginModule must communicate with the user to obtain authentication information. LoginModules

use a CallbackHandler for this purpose. Applications implement the CallbackHandler interface and pass it to

the LoginContext, which forwards it directly to the underlying LoginModules. LoginModules use the CallbackHandler

both to gather input from users (such as a password or smart card pin number) or to supply information to users

(such as status information). By allowing the application to specify the CallbackHandler, underlying LoginModules

can remain independent of the different ways applications interact with users. For example, the implementation

of a CallbackHandler for a GUI application might display a Window to solicit input from a user. On the other

hand, the implementation of a CallbackHandler for a non-GUI tool might prompt the user for input directly from

the command line.

CallbackHandler

is an interface with one method to implement:

void handle(Callback[] callbacks)
throws java.io.IOException, UnsupportedCallbackException;

Callback

The javax.security.auth.callback package contains the Callback interface as well as several implementations.

LoginModules may pass an array of Callbacks directly to the handle method of a CallbackHandler.

Consult the various Callback APIs for more information on their use.

Authorization Classes

Upon successful authentication of a

Subject

, fine-grained access controls can be placed upon that

Subject

by invoking the Subject.doAs or Subject.doAsPrivileged methods. The permissions granted to that

Subject

are configured in a JAAS

Policy
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.

Policy

This is an abstract class for representing the system-wide JAAS access control. As a default, JAAS provides

a file-based subclass implementation, PolicyFile. Each

Policy

subclass must implement the following methods:

public abstract java.security.PermissionCollection getPermissions
(Subject subject,
java.security.CodeSource cs);

public abstract void refresh();

The

getPermissions

method returns the permissions granted to the specified

Subject

and

CodeSource

. The

refresh

method updates the runtime

Policy

with any modifications made since the last time it was loaded from its permanent store (a file or database, for

example). The

refresh

method requires an

AuthPermission("refreshPolicy")

.

The following method retrieves the current runtime

Policy

object, and is protected with a security check that requires the caller to have an

AuthPermission("getPolicy")

.

public static Policy getPolicy();

The following example code demonstrates how a

Policy

object can be queried for the set of permissions granted to the specified
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Subject

and

CodeSource

:

policy = Policy.getPolicy();
PermissionCollection perms = policy.getPermissions(subject, codeSource);

To set a new

Policy

object for the Java runtime, the

Policy.setPolicy

method may be used. This method requires the caller to have an

AuthPermission("setPolicy")

.

public static void setPolicy(Policy policy);

Policy File Sample Entries:

These examples are relevant only for the default PolicyFile implementation.

Each entry in the

Policy

is represented as a grant entry. Each grant entry specifies a codebase/code-signers/Principals triplet, as well as

the Permissions granted to that triplet. Specifically, the permissions will be granted to any code downloaded from

the specified codebase and signed by the specified code signers, so long as the

Subject

running that code has all of the specified Principals in its

Principal

set. Refer to the Subject.doAs examples to see how a

Subject

becomes associated with running code.

grant CodeBase ["URL"],
Signedby ["signers"],
Principal [Principal_Class] "Principal_Name",
Principal ... {

permission Permission_Class ["Target_Name"]
[, "Permission_Actions"]
[, signedBy "SignerName"];

};

// example grant entry
grant CodeBase "http://griffin.ibm.com", Signedby "davis",

Principal com.ibm.security.auth.NTUserPrincipal "kent" {
permission java.io.FilePermission "c:/kent/files/*", "read, write";

};

282 IBM t� - iSeries: {í]p IBM Developer Kit for Java



If no Principal information is specified in the JAAS

Policy

grant entry, a parsing exception will be thrown. However, grant entries that already exist in the regular Java 2

codesource-based policy file (and therefore have no Principal information) are still valid. In those cases, the Principal

information is implied to be ’*’ (the grant entries applies to all Principals).

The CodeBase and Signedby components of the grant entry are optional in the JAAS

Policy

. If they are not present, then any codebase will match, and any signer (including unsigned code) will match.

In the example above, the grant entry specifies that code downloaded from ″http://griffin.ibm.com″, signed by

″davis″, and running as the NT user ″kent″, has one

Permission

. This

Permission

permits the processing code to read and write files in the directory ″c:\kent\files″.

Multiple Principals may be listed within one grant entry. The current

Subject

running the code must have all of the specified Principals in its

Principal

set to be granted the entry’s Permissions.

grant Principal com.ibm.security.auth.NTUserPrincipal "kent",
Principal com.ibm.security.auth.NTSidGroupPrincipal "S-1-1-0" {

permission java.io.FilePermission "c:/user/kent/", "read, write";
permission java.net.SocketPermission "griffin.ibm.com", "connect";

};

This entry grants any code running as both the NT user ″kent″ with the NT group identification number ″S-1-1-0″,

permission to read and write files in ″c:\user\kent″, as well as permission to make socket connections to

″griffin.ibm.com″.

AuthPermission

This class encapsulates the basic permissions required for JAAS. An AuthPermission contains a name (also referred

to as a ″target name″) but no actions list; you either have the named permission or you don’t. In addition to

inherited methods (from the

Permission

class), an

AuthPermission

has two public constructors:

public AuthPermission(String name);
public AuthPermission(String name, String actions);
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The first constructor creates a new AuthPermission with the specified name. The second constructor also creates

a new AuthPermission object with the specified name, but has an additional actions argument which is currently

unused and are null. This constructor exists solely for the

Policy

object to instantiate new Permission objects. For most code, the first constructor is appropriate.

The AuthPermission object is used to guard access to the Policy, Subject, LoginContext, and Configuration objects.

Refer to the AuthPermission Javadoc for the list of valid names that are supported.

PrivateCredentialPermission

This class protects access to a Subject’s private credentials and provides one public constructor:

public PrivateCredentialPermission(String name, String actions);

Refer to the PrivateCredentialPermission Javadoc for more detailed information on this class.

Implementation

Note: Appendix A contains a sample java.security file that includes the static properties mentioned here.

Because there exists default values for JAAS providers and policy files, users need not statically (in the java.security

file) nor dynamically (command line -D option) list their values in order to implement JAAS. Also, the default

configuration and policy file providers may be replaced by a user-developed provider. Therefore this section is

an attempt to explain the JAAS default providers and policy files as well as the properties that enable alternative

providers.

Read the Default Policy File API and Default Configuration File API for more information than is summarized

here.

Authentication Provider

The authentication provider, or configuration class, is statically set with

login.configuration.provider=[class]

in the java.security file. This provider creates the

Configuration

object.

For example:

login.configuration.provider=com.foo.Config

If the Security property

login.configuration.provider

is not found in java.security, then JAAS will set it to the default value:

com.ibm.security.auth.login.ConfigFile

.

If a security manager is set before the
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Configuration

is created, then an

AuthPermission("getLoginConfiguration")

will be required to be granted.

There isn’t a way to dynamically set the configuration provider on the command line.

Authentication Configuration File

The authentication configuration files may be statically set in java.security with

login.config.url.n=[URL]

, where n is a consecutively number integer starting with 1. The format is identical to the format for Java security

policy files (policy.url.n=[URL]).

If the Security property

policy.allowSystemProperty

is set to ″true″ in java.security, then users can dynamically set policy files on the command line utilizing the

-D option with this property:

java.security.auth.login.config

. The value may be a path or URL. For example (on NT):

... -Djava.security.auth.login.config=c:\config_policy\login.config ...
or
... -Djava.security.auth.login.config=file:c:/config_policy/login.config ...

Note: using double equal signs (==) on the command line allows a user to override all other policy files found.

If no configuration files can be found statically or dynamically, JAAS will try to load the configuration file from

this default location:

${user.home}\.java.login.config

where ${user.home} is a system dependent location.

Authorization Provider

The authorization provider, or JAAS Policy class, is statically set with

auth.policy.provider=[class]

in the java.security file. This provider creates the JAAS Subject-based

Policy

object.

For example:

auth.policy.provider=com.foo.Policy

If the Security property

auth.policy.provider
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is not found in java.security, then JAAS will set it to the default value:

com.ibm.security.auth.PolicyFile

.

If a security manager is set before the

Configuration

is created, then an

AuthPermission("getPolicy")

will be required to be granted.

There isn’t a way to dynamically set the authorization provider on the command line.

Authorization Policy File

The authorization policy files may be statically set in java.security with

auth.policy.url.n=[URL]

, where n is a consecutively number integer starting with 1. The format is identical to the format for Java security

policy files (policy.url.n=[URL]).

If the Security property

policy.allowSystemProperty

is set to ″true″ in java.security, then users can dynamically set policy files on the command line utilizing the

-D option with this property:

java.security.auth.policy

. The value may be a path or URL. For example (on NT):

... -Djava.security.auth.policy=c:\auth_policy\java.auth.policy ...
or
... -Djava.security.auth.policy=file:c:/auth_policy/java.auth.policy ...

Note: using double equal signs (==) on the command line allows a user to override all other policy files found.

There is not a default location to load an authorization policy from.

"Hello World", JAAS style!

Put on your dark sunglasses and favorite fedora hat, then grab an alto sax ... it’s time to get JAAS-y! Yes,

another ″Hello World!″ program. In this section, a program will be made available to test your JAAS installation.

Installation It is assumed that JAAS has been installed. For example, the JAAS JAR files have been copied

to your Development Kit’s extensions directory.

Retrieve Files Download theHelloWorld.tar to your test directory. Expand it using ″jar xvf HelloWorld.tar″.

Verify the contents of your test directory.

source files:

v HWLoginModule.java
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v HWPrincipal.java

v HelloWorld.java

class files

v The source files have been precompiled for you into the classes directory.

policy files

v jaas.config

v java2.policy

v jaas.policy

Compile Source Files The three source files, HWLoginModule.java, HWPrincipal.java and HelloWorld.java,

are already compiled and therefore do not need to be compiled.

If any of the source files are modified, then change to the test directory that they were saved to and enter:

javac -d .\classes *.java

The classpath needs the classes directory (.\classes) added to it in order to compile the classes.

Note:

HWLoginModule

and

HWPrincipal

are in the

com.ibm.security

package and will be created in the appropriate directory during compilation (>test_dir<\classes\com\ibm\security).

Examine Policy Files The configuration file, jaas.config, contains one entry:

helloWorld {
com.ibm.security.HWLoginModule required debug=true;

};

Only one

LoginModule

is supplied with the test case. When processing the HelloWorld application, experiment by changing the

LoginModuleControlFlag

(required, requisite, sufficient, optional) and deleting the debug flag. If more LoginModules are available for testing,

then feel free to alter this configuration and experiment with multiple LoginModules.

HWLoginModule

will be discussed shortly.

The Java 2 policy file, java2.policy, contains one permission block:
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grant {
permission javax.security.auth.AuthPermission "createLoginContext";
permission javax.security.auth.AuthPermission "modifyPrincipals";
permission javax.security.auth.AuthPermission "doAsPrivileged";

};

The three permissions are required because the HelloWorld application (1) creates a LoginContext object, (2)

modifies the Principals of the the authenticated

Subject

and (3) calls the doAsPrivileged method of the

Subject

class.

The JAAS policy file, jaas.policy, also contains one permission block:

grant Principal com.ibm.security.HWPrincipal "bob" {
permission java.util.PropertyPermission "java.home", "read";
permission java.util.PropertyPermission "user.home", "read";
permission java.io.FilePermission "foo.txt", "read";

};

The three permissions are initially granted to an

HWPrincipal

named bob. The actual Principal added to the authenticated

Subject

is the username used during the login process (more later).

Here’s the action code from HelloWorld with the three system calls (the reason for the required permissions)

in bold:

Subject.doAsPrivileged(lc.getSubject(), new PrivilegedAction() {
public Object run() {

System.out.println("\nYour java.home property: "
+System.getProperty("java.home"));

System.out.println("\nYour user.home property: "
+System.getProperty("user.home"));

File f = new File("foo.txt");
System.out.print("\nfoo.txt does ");
if (!f.exists()) System.out.print("not ");
System.out.println("exist in your current directory");

System.out.println("\nOh, by the way ...");

try {
Thread.currentThread().sleep(2000);

} catch (Exception e) {
// ignore

}
System.out.println("\n\nHello World!\n");
return null;

}
}, null);

When running the HelloWorld program, use various usernames and alter jaas.policy accordingly. There is no

need to alter java2.policy. Also, create a file called foo.txt in the test directory to test the last system call.
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Examine Source Files The LoginModule,

HWLoginModule

, authenticates any user who enters the correct password (case sensitive): Go JAAS.

The HelloWorld application permits users three attempts to do so. When Go JAAS is correctly entered, an

HWPrincipal

with a name equal the the username is added to the authenticated

Subject

.

The Principal class,

HWPrincipal

, represents a Principal based on the username entered. It is this name that is important when granting permissions

to authenticated Subjects.

The main application,

HelloWorld

, first creates a

LoginContext

based on a configuration entry with the name helloWorld. The configuration file has already been discussed.

Callbacks are used to retrieve user input. Look at the

MyCallbackHandler

class located in the HelloWorld.java file to see this process.

LoginContext lc = null;
try {

lc = new LoginContext("helloWorld", new MyCallbackHandler());
} catch (LoginException le) {

le.printStackTrace();
System.exit(-1);

}

The user enters a username/password (up to three times) and if Go JAAS is entered as the password, then the

Subject is authenticated (

HWLoginModule

adds a

HWPrincipal

to the Subject).

As mentioned previously, work is then performed as the authenticated Subject.

Run HelloWorld Test
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To run the HelloWorld program, first change to the test directory. The configuration and policy files will need

to be loaded. See Implementation for the correct properties to set either in java.security or on the command

line. The latter method will be discussed here.

The following command has been broken up into several lines for clarity. Enter as one continuous command.

java -Djava.security.manager=
-Djava.security.auth.login.config=.\jaas.config
-Djava.security.policy=.\java2.policy
-Djava.security.auth.policy=.\jaas.policy
HelloWorld

Note: the use of ″.\filename″ for the policy files is necessary because each user’s test directory canonical path

will vary. If desired, substitute ″.″ with the path to the test directory. For example, if the test directory is

″c:\test\hello″, then the first file is changed to:

-Djava.security.auth.login.config=c:\test\hello\jaas.config

If the policy files are not found, a

SecurityException

will be thrown. Otherwise, information concerning your java.home and user.home properties will be displayed.

Also, the existence of a file called foo.txt in your test directory will be checked. Finally, the ubiquitous ″Hello

World″ message is displayed.

Having Fun With HelloWorld

Rerun HelloWorld as many times as you like. It has already been suggested to vary the username/passwords

entered, change the configuration file entries, change the policy file permissions, and to even add (stack) additional

LoginModules to the helloWorld configuration entry. You could add codebase fields to the policy files too.

Finally, try running the program without a SecurityManager to see how it works if you run into problems.

Appendix A: JAAS Settings in the java.security Security Properties File

Below is a copy of the

java.security

file that appears in every Java 2 installation. This file appears in the

lib/security

(

lib\security

on Windows) directory of the Java 2 runtime. Thus, if the Java 2 runtime is installed in a directory called

jdk1.3

, the file is

v jdk1.3/lib/security/java.security

(Unix)

v jdk1.3\lib\security\java.security

(Windows)
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JAAS adds four new properties to

java.security

:

v Authentication Properties

– login.configuration.provider

– login.policy.url.n

v Authorization Properties

– auth.policy.provider

– auth.policy.url.n

The new JAAS properties are located at the end of this file:

#
# This is the "master security properties file".
#
# In this file, various security properties are set for use by
# java.security classes. This is where users can statically register
# Cryptography Package Providers ("providers" for short). The term
# "provider" refers to a package or set of packages that supply a
# concrete implementation of a subset of the cryptography aspects of
# the Java Security API. A provider may, for example, implement one or
# more digital signature algorithms or message digest algorithms.
#
# Each provider must implement a subclass of the Provider class.
# To register a provider in this master security properties file,
# specify the Provider subclass name and priority in the format
#
# security.provider.n=className
#
# This declares a provider, and specifies its preference
# order n. The preference order is the order in which providers are
# searched for requested algorithms (when no specific provider is
# requested). The order is 1-based; 1 is the most preferred, followed
# by 2, and so on.
#
# className must specify the subclass of the Provider class whose
# constructor sets the values of various properties that are required
# for the Java Security API to look up the algorithms or other
# facilities implemented by the provider.
#
# There must be at least one provider specification in java.security.
# There is a default provider that comes standard with the JDK. It
# is called the "SUN" provider, and its Provider subclass
# named Sun appears in the sun.security.provider package. Thus, the
# "SUN" provider is registered via the following:
#
# security.provider.1=sun.security.provider.Sun
#
# (The number 1 is used for the default provider.)
#
# Note: Statically registered Provider subclasses are instantiated
# when the system is initialized. Providers can be dynamically
# registered instead by calls to either the addProvider or
# insertProviderAt method in the Security class.

#
# List of providers and their preference orders (see above):
#
security.provider.1=sun.security.provider.Sun

#
# Class to instantiate as the system Policy. This is the name of the class
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# that will be used as the Policy object.
#
policy.provider=sun.security.provider.PolicyFile

# The default is to have a single system-wide policy file,
# and a policy file in the user’s home directory.
policy.url.1=file:${java.home}/lib/security/java.policy
policy.url.2=file:${user.home}/.java.policy

# whether or not we expand properties in the policy file
# if this is set to false, properties (${...}) will not be expanded in policy
# files.
policy.expandProperties=true

# whether or not we allow an extra policy to be passed on the command line
# with -Djava.security.policy=somefile. Comment out this line to disable
# this feature.
policy.allowSystemProperty=true

# whether or not we look into the IdentityScope for trusted Identities
# when encountering a 1.1 signed JAR file. If the identity is found
# and is trusted, we grant it AllPermission.
policy.ignoreIdentityScope=false

#
# Default keystore type.
#
keystore.type=jks

#
# Class to instantiate as the system scope:
#
system.scope=sun.security.provider.IdentityDatabase

##############################################################################
#
# Java Authentication and Authorization Service (JAAS)
# properties and policy files:
#

# Class to instantiate as the system Configuration for authentication.
# This is the name of the class that will be used as the Authentication
# Configuration object.
#
login.configuration.provider=com.ibm.security.auth.login.ConfigFile

# The default is to have a system-wide login configuration file found in
# the user’s home directory. For multiple files, the format is similar to
# that of CodeSource-base policy files above, that is policy.url.n
login.config.url.1=file:${user.home}/.java.login.config

# Class to instantiate as the system Principal-based Authorization Policy.
# This is the name of the class that will be used as the Authorization
# Policy object.
#
auth.policy.provider=com.ibm.security.auth.PolicyFile

# The default is to have a system-wide Principal-based policy file found in
# the user’s home directory. For multiple files, the format is similar to
# that of CodeSource-base policy files above, that is policy.url.n and
# auth.policy.url.n
auth.policy.url.1=file:${user.home}/.java.auth.policy
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Appendix B: Login Configuration Files

A login configuration file contains one or more

LoginContext

application names which have the following form:

Application {
LoginModule Flag ModuleOptions;
> more LoginModule entries <
LoginModule Flag ModuleOptions;

};

Login configuration files are located using the

login.config.url.n

security property found in the

java.security

file. For more information about this property and the location of the

java.security

file, see Appendix A.

The Flag value controls the overall behavior as authentication proceeds down the stack. The following represents

a description of the valid values for Flag and their respective semantics:

1. Required The

LoginModule

is required to succeed. If it succeeds or fails, authentication still continues to proceed down the

LoginModule

list.

2. Requisite The

LoginModule

is required to succeed. If it succeeds, authentication continues down the

LoginModule

list. If it fails, control immediately returns to the application (authentication does not proceed down the

LoginModule

list).

3. Sufficient The

LoginModule

is not required to succeed. If it does succeed, control immediately returns to the application (authentication

does not proceed down the

LoginModule

list). If it fails, authentication continues down the

LoginModule
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list.

4. Optional The

LoginModule

is not required to succeed. If it succeeds or fails, authentication still continues to proceed down the

LoginModule

list.

The overall authentication succeeds only if all Required and Requisite LoginModules succeed. If a Sufficient

LoginModule

is configured and succeeds, then only the Required and Requisite LoginModules prior to that Sufficient

LoginModule

need to have succeeded for the overall authentication to succeed. If no Required or Requisite LoginModules are

configured for an application, then at least one Sufficient or Optional

LoginModule

must succeed.

Sample Configuration File:

/* Sample Configuration File */

Login1 {
com.ibm.security.auth.module.SampleLoginModule required debug=true;

};

Login2 {
com.ibm.security.auth.module.SampleLoginModule required;
com.ibm.security.auth.module.NTLoginModule sufficient;
ibm.loginModules.SmartCard requisite debug=true;
ibm.loginModules.Kerberos optional debug=true;

};

Note: the Flags are not case sensitive. REQUISITE = requisite = Requisite.

Login1 only has one LoginModule which is an instance of the class

com.ibm.security.auth.module.SampleLoginModule

. Therefore, a

LoginContext

associated with Login1 will have a successful authentication if and only if its lone module successfully authenticates.

The Required flag is trivial in this example; flag values have a relevant effect on authentication when two or

more modules are present.

Login2 is easier to explain with a table.

Login2 Authentication Status

S a m p l e

L o g i n

Module

required pass pass pass pass fail fail fail fail
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Login2 Authentication Status

NT Login

Module

sufficient pass fail fail fail pass fail fail fail

Smart Card requisite * pass pass fail * pass pass fail

Kerberos optional * pass fail * * pass fail *

Overall Authentication pass pass pass fail fail fail fail fail

* = trivial value due to control returning to the application because a previous REQUISITE module failed or a

previous SUFFICIENT module succeeded.

Appendix C: Authorization Policy File

In case there weren’t enough examples of Principal-based JAAS Policy grant blocks above, here are some more.

// SAMPLE JAAS POLICY FILE: java.auth.policy

// The following permissions are granted to Principal ’Pooh’ and all codesource:

grant Principal com.ibm.security.Principal "Pooh" {
permission javax.security.auth.AuthPermission "setPolicy";
permission java.util.PropertyPermission "java.home", "read";
permission java.util.PropertyPermission "user.home", "read";
permission java.io.FilePermission "c:/foo/jaas.txt", "read";

};

// The following permissions are granted to Principal ’Pooh’ AND ’Eyeore’
// and CodeSource signedBy "DrSecure":

grant signedBy "DrSecure"
Principal com.ibm.security.Principal "Pooh",
Principal com.ibm.security.Principal "Eyeore" {

permission javax.security.auth.AuthPermission "modifyPublicCredentials";
permission javax.security.auth.AuthPermission "modifyPrivateCredentials";
permission java.net.SocketPermission "us.ibm.com", "connect,accept,resolve";
permission java.net.SocketPermission "griffin.ibm.com", "accept";

};

// The following permissions are granted to Principal ’Pooh’ AND ’Eyeore’ AND
// ’Piglet’ and CodeSource from the c:\jaas directory signed by "kent" and "bruce":

grant codeBase "file:c:/jaas/*",
signedBy "kent, bruce",
Principal com.ibm.security.Principal "Pooh",
Principal com.ibm.security.Principal "Eyeore",
Principal com.ibm.security.Principal "Piglet" {

permission javax.security.auth.AuthPermission "getSubject";
permission java.security.SecurityPermission "printIdentity";
permission java.net.SocketPermission "guapo.ibm.com", "accept";

};

Java �OM�vA	d�

�DD]t iSeries °A�WuJava �OM�vA� (JAAS)v�d�C

JAAS d��Γ�GHelloWorld � SampleThreadSubjectLoginC�÷@Uo�����o�÷ⁿO��l{í

XC

b iSeries °A�Wft Java �OM�vA	�s��⌡µ HelloWorld:

�ΩTí�p≤b iSeries °A�Ws��⌡µuJava �OM�vA� (JAAS)v� HelloWorldC
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HUΩT�N API {í}oΓU� HelloWorld o@�CΣ�l{íXB�h�tm�A	
P≤uAPI {

í}oΓUvC²�@�M�≤ iSeries °A����C

1.

z�NUC���±J�v�	��²ñG

v HWLoginModule.java

v HWPrincipal.java

v HelloWorld.java

z�No����s��z� ./classes �²ñC

YnHAX HTML s²��µí�d�o�����l{íXA��\ HTML µí� HelloWorldC

2.

�ns� HWLoginModule.javaBHWPrincipal.java � HelloWorld.java oT����C�b iSeries ⁿOµ

⌡µUCⁿO (Cµ@�ⁿO)G

a.

strqsh

b.

cd yourTestDir

c.

javac -J-Djava.version=1.3
-classpath /qibm/proddata/os400/java400/ext/jaas13.jar:.
-d ./classes *.java

ΣñAyourTestDir Oz����s±d����²Cclasspath ��[�O�² (.\classes)A�αs�o�

�OC

��GHWLoginModule � HWPrincipal �≤ com.ibm.security M≤ñA�bs����≤Aϕ��²ñ

(\classes\com\ibm\security)C

3.

�b iSeries ⁿOµ⌡µUCⁿO (Cµ@�ⁿO)G

a.

strqsh

b. cd yourTestDir

ΣñAyourTestDir Oz����s±d����²Cclasspath ��[�O�² (.\classes)A�αs�

o��OC

c. z�NUC���±J�v�	��²ñG

v jaas.config

v java2.policy

v jaas.policy

d.
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java -Djava.security.manager=
-Djava.security.auth.login.config=./jaas.config
-Djava.security.policy=./java2.policy
-Djava.security.auth.policy=./jaas.policy
-Djava.version=1.3
-classpath ./classes
HelloWorld

e. t�ú�zΘJ���W��A�ΘJ bobCYOHw
�z{í�⌡µAh�ΘJ��� bobA�
α�Q⌡µ��s�vCt�ú�zΘJKX�A�ΘJ Go JAASA�
�jpg�Od�µC

	�Ω�GJava �OM�vA	� HelloWorld p≤B@: �σ≤
��QuJava �OM�vA� (JAAS)v

� HelloWorld p≤B@CHUΩT�N API {í}oΓU� HelloWorld o@�CΣ�l{íXB�h�
tm�A	
P≤uAPI {í}oΓUvC²�@�M�≤ iSeries °A����C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

tm���h�

tm� jaas.config ]t@���G

helloWorld {
com.ibm.security.HWLoginModule required debug=true;

};

�	��� ( test case) �t@� LoginModuleC⌡µ HelloWorld ��{í�AziHzL�≤

LoginModuleControlFlag (requiredBrequisiteBsufficientBoptional) �Rúú�X��iµΩτCp�≤h

LoginModule i�	�Aτi�≤o�tmAHh½ LoginModule iµΩτC

Java 2 �h� java2.policy ]t@q\ivG

grant {
permission javax.security.auth.AuthPermission "createLoginContext";
permission javax.security.auth.AuthPermission "modifyPrincipals";
permission javax.security.auth.AuthPermission "doAsPrivileged";

};

oT�\ivOn�A]� HelloWorld ��{í�⌡µUC�@G

1. �� LoginContext ½≤C

2. ∩qL�O�uD«vA�≤ΣuDΘvC

3. Is Subject �O� doAsPrivileged ΦkC

JAAS �h� jaas.policy τ]t@q\ivG

grant Principal com.ibm.security.HWPrincipal "bob" {
permission java.util.PropertyPermission "java.home", "read";
permission java.util.PropertyPermission "user.home", "read";
permission java.io.FilePermission "foo.txt", "read";

};

�	�NoT�\iv��W� bob � HWPrincipalCbqL�O�uD«vñsW�Ω�uDΘvANOn

J�í������W�C

HUO HelloWorld ��@XAH�Θπ�T�t�Is (�n\iv�z�)G

Subject.doAsPrivileged(lc.getSubject(), new PrivilegedAction() {
public Object run() {

System.out.println("\nYour java.home property: "
+System.getProperty("java.home"));

System.out.println("\nYour user.home property: "
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+System.getProperty("user.home"));

File f = new File("foo.txt");
System.out.print("\nfoo.txt does ");
if (!f.exists()) System.out.print("not ");
System.out.println("exist in your current directory");

System.out.println("\nOh, by the way ...");

try {
Thread.currentThread().sleep(2000);

} catch (Exception e) {
// ignore

}
System.out.println("\n\nHello World!\n");
return null;

}
}, null);

⌡µ HelloWorld {í�A���úP����W�A�BAϕa�≤ jaas.policyCjava2.policy �ú��≤C

t�b	��²ñ�� foo.txt o���A	��ß@�t�IsAT{wN�T�s�h������C

�d HelloWorld ���

HWLoginModule o� LoginModule �OuO�O⌠≤ΘJ�TKX���� (
�jpgBOd�µ)G

v Go JAAS

YHw
�z{í�⌡µAh�ΘJ��� ’bob’A�α�Q⌡µ��s�vC

HelloWorld ��{í�\�����ΘJT�C�TaΘJ Go JAAS �AP���W�PW� HWPrincipal

½≤AN�sW�qL�O�uD«vC

HWPrincipal o� Principal �ONϕ@�HΘJ����W��≥ª�uDΘvCN\iv��qL�O�uD

«v�A�W�Nπo�½nC

Dn���{í HelloWorld �²��	W� helloWorld �tm����� LoginContextCP�]Q��I�

�����ΘJC�d� HelloWorld.java ��ñ� MyCallbackHandler �OAA��L{p≤iµCHUK

²��l{íXG

LoginContext lc = null;
try {

lc = new LoginContext("helloWorld", new MyCallbackHandler());
} catch (LoginException le) {

le.printStackTrace();
System.exit(-1);

}

ϕ���ΘJ���W��KX� (�hT� )AYΘJ�KXO Go JAASAuD«vYqL�O

(HWLoginModule �buD«vñsW HWPrincipal)CMßAN�HqL�O�uD«v�¡≈�⌡µu@C

YΣú��h�Ah�ßX SecurityExceptionC�hA�π� java.home � user.home �e��÷ΩTCt

�A]�bz�	��²ñ�d foo.txt ��O�sbC�ß�X{ ″Hello World″ o�
����TºC

�ⁿ�� HelloWorld ���

ziH@
½s⌡µ HelloWorldCHUCXziα����@��@G

v ∩�ΘJ����W��KX

v �≤tm���
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v �≤�h�\iv

v NΣL� LoginModule sW� helloWorld tm��

v N{íXwµ�sW��h�

v ⌡µ{í�ú�� SecurityManagerAA�o��D��B@í�

Java �OM�vA	 SampleThreadSubjectLogin ⁿO:
���

N SampleThreadSubjectLogin.java ���±Jz�v�	��²ñGz�N����s��z� ./classes �

²ñC

YnHAX HTML s²��µí�d������l{íXA��\d�GJAAS SampleThreadSubjectLoginC

�h�

p� JAAS �h��@δΩTA��\ API {í}oΓUCSampleThreadSubjectLogin d��@�M���h

�G

v threadLogin.config

v threadJava2.policy

v threadJaas.policy

�÷s��⌡µ�d���÷ΩTA��\ SampleThreadSubjectLogin.java }Y�	�C

���X

SampleThreadSubjectLogin.java

d�GJAAS SampleThreadSubjectLogin

API {í}oΓU

This document was last updated March 17, 2000.

threadLogin.config

threadJava2.policy

threadJaas.policy

SampleThreadSubjectLogin.java

IBM Java @δw�A	 (JGSS)
uJava @δw
�A� (JGSS)vú�F�O�w
�T���P���Cb���ºUAiHOJU�HpK

≈�B	}≈��ΣLw
�N�≥ª�w
≈εC

JGSS N≥ªw
≈ε��°�PWS�δ��A�¿������A]�b}ow
⌠⌠��{íΦ�π�U

CuIG

v ��{íiH}o¿�µ@ΓH��

v ��{íú�⌠≤�∩AYi��úP�w
≈ε

JGSS wqFu@δw
�A���{í]p�� (GSS-API)v� Java s�AO@�� Internet Engineering Task

Force (IETF) εq���[K APIA� X/Open Group ���C

IBM � JGSS Ω@Φí�� IBM JGSSCIBM JGSS � GSS-API �
[c�Ω@ΦíA�� Kerberos V5

@�w]�≥ªw
t�CªP�]π�uJava �OM�vA� (JAAS)vnJ��Ai�z�����

Kerberos {�C��A��o�{��A�i² JGSS ⌡µ JAAS v¡�dC
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IBM JGSS ]t��� iSeries JGSS ú��BJava JGSSú��� Java ��� Kerberos {��zuπ

(kinitBktab � klist)C

�: ��� iSeries JGSS ú�������uiSeries ⌠⌠�OA� (NAS)v��wCϕ�����ú���A

z������ iSeries Kerberos 	�{íCp�
�ΩTA��\ JGSS ú��C

Sun Microsystems 	q� J2SDK w
[j\α

Internet Engineering Task Force (IETF) RFC 2743 Generic Security Services Application Programming Interface

Version 2, Update 1

IETF RFC 2853 Generic Security Service API Version 2: Java Bindings

The X/Open Group GSS-API Extensions for DCE

JGSS º�

JGSS @����úP�Ñq�¿A�Xu@δw
�A���{í]p�� (GSS-API)v���C

UÑqpU��G

1. ¼�DΘ�{�C

2. bqT∩ÑDΘºí���]mw
⌠�wqC

3. b∩ÑDΘºíµ½w
TºC

4. Mú�
±Ω�C

��AJGSS ]�� Java Cryptographic ArchitectureAπ�
���úPw
≈ε�αOC

�Q�UC���A�o�½n JGSS º��iÑí�C

v DΘ�{�

v ��⌠�wq

v TºO@�µ½

v Ω�Mú�
±

v w
≈ε

DΘ�{�:

��{í�P∩Ñ�I JGSS w
qT�¡�AN��DΘC DΘiαOuΩ�����LHíA�C DΘ

iH≥oSww
≈ε�{�Ab�≈εºU@�¡���C

�pA�� Kerberos ≈ε�AKerberos ≈��eñ� (KDC) �o��qµ��qµ� (TGT)AY�DΘ�

{��íC bh½≈ε⌠�UA@� GSS-API {�iH]th�{���AC@���UNϕ@�≥ª�≈

ε{�C

GSS-API ���úWwDΘp≤≥o{�AGSS-API Ω@Φíq�úú�≥o{��ΦkC �� GSS-API º

eADΘ��o{�FGSS-API uON�DΘ�d�{��w
≈εC

IBM JGSS ]A Java ��� Kerberos {��zuπ (� 302��ycom.ibm.security.krb5.internal.tools Class Kinit

(Lñσ)zB� 304 ��ycom.ibm.security.krb5.internal.tools Class Ktab (Lñσ)z � � 301 ��

ycom.ibm.security.krb5.internal.tools Class Klist (Lñσ)z)C��AIBM JGSS �ú�∩��� Kerberos n

J�� (�� JASS) �[j��� GSS-APICPure Java JGSS ú��Σ�	∩�nJ��A²��� iSeries

ú��húΣ�CY�Σl�÷ΩTA��\UCDDG

v �o Kerberos {�
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v JGSS ú��

com.ibm.security.krb5.internal.tools Class Klist (Lñσ):

This class can execute as a command-line tool to list entries in credential cache and key tab.

java.lang.Object

|

+--com.ibm.security.krb5.internal.tools.Klist

public class Klist
extends java.lang.Object

This class can execute as a command-line tool to list entries in credential cache and key tab.

Constructor summary

Klist()

Method summary

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

The main program that can be invoked at command line.

Methods inherited from class java.lang.Object

equals, getClass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructor detail

Klist

public Klist()

Method detail

main

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

The main program that can be invoked at command line.

Usage: java com.ibm.security.krb5.tools.Klist [[-c] [-f] [-e] [-a]] [-k [-t] [-K]] [name]

Available options for credential caches:

v -f shows credentials flags

v -e shows the encryption type

v -a displays the address list

Available options for keytabs:

v -t shows keytab entry timestamps

v -K shows keytab entry DES keys
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com.ibm.security.krb5.internal.tools Class Kinit (Lñσ):

Kinit tool for obtaining Kerberos v5 tickets.

java.lang.Object

|

+--com.ibm.security.krb5.internal.tools.Kinit

public class Kinit
extends java.lang.Object

Kinit tool for obtaining Kerberos v5 tickets.

Constructor summary

Kinit(java.lang.String[] args)

Constructs a new Kinit object.

Method summary

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

The main method is used to accept user command line input for ticket request.

Methods inherited from class java.lang.Object

equals, getClass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructor detail

Kinit

public Kinit(java.lang.String[] args)

throws java.io.IOException,

RealmException,

KrbException

Constructs a new Kinit object.

Parameters:
args - array of ticket request options. Available options are: -f, -F, -p, -P, -c, -k, principal, password.

Throws:
java.io.IOException - if an I/O error occurs.

RealmException - if the Realm could not be instantiated.

KrbException - if error occurs during Kerberos operation.

Method detail

main

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

The main method is used to accept user command line input for ticket request.
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Usage: java com.ibm.security.krb5.tools.Kinit [-f] [-F] [-p] [-P] [-k] [-c cache name] [principal] [password]

v -f forwardable

v -F not forwardable

v -p proxiable

v -P not proxiable

v -c cache name (i.e., FILE:d:\temp\mykrb5cc)

v -k use keytab

v -t keytab file name

v principal the principal name (i.e., qwedf qwedf@IBM.COM)

v password the principal’s Kerberos password

Use java com.ibm.security.krb5.tools.Kinit -help to bring up help menu.

We currently only support file-based credentials cache. By default, a cache file named krb5cc_{user.name} would

be generated at {user.home} directory to store the ticket obtained from KDC. For instance, on Windows NT, it

could be c:\winnt\profiles\qwedf\krb5cc_qwedf, in which qwedf is the {user.name}, and c:\winnt\profile\qwedf is

the {user.home}. {user.home} is obtained by Kerberos from Java system property ″user.home″. If in some case

{user.home} is null (which barely happens), the cache file would be stored in the current directory that the program

is running from. {user.name} is operating system’s login username. It could be different from user’s principal

name. One user could have multiple principal names, but the primary principal of the credentials cache could

only be one, which means one cache file could only store tickets for one specific user principal. If the user

switches the principal name at the next Kinit, the cache file generated for the new ticket would overwrite the

old cache file by default. To avoid overwriting, you need to specify a different directory or different cache file

name when you request a new ticket.

Cache file location

There are several ways to define user specific cache file name and location, they are listed as follows in the

order that Kerberos searches for:

1. -c option. Use java com.ibm.security.krb5.tools.Kinit -c FILE:<user specific directory and file name>. ″FILE:″
is the prefix to identify the credentials cache type. The default is file-based type.

2. Set Java system property ″KRB5CCNAME″ by using -DKRB5CCNAME=FILE:<user specific directory and

file name> during runtime.

3. Set environment variable ″KRB5CCNAME″ at command prompt before the runtime. Different operating system

has different way to set environment variables. For example, Windows uses set KRB5CCNAME=FILE:<user

specific directory and file name>, while UNIX uses export KRB5CCNAME=FILE:<user specific directory and

file name>. Note that Kerberos relies on system specific command to retrieve environment variable. The command

used on UNIX is ″/usr/bin/env″.

KRB5CCNAME is case sensitive and is all upper case.

If KRB5CCNAME is not set as described above, a default cache file is used. The default cache is located in

the following order:

1. /tmp/krb5cc_<uid> on Unix platforms, where <uid> is the user id of the user running the Kinit JVM

2. <user.home>/krb5cc_<user.name>, where <user.home> and <user.name> are the Java user.home and user.name

properties, respectively

3. <user.home>/krb5cc (if <user.name> cannot be obtained from the JVM)
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KDC Communication Timeout

Kinit communicates with the Key Distribution Center (KDC) to acquire a ticket-granting ticket, that is, the credential.

This communication can be set to timeout if the KDC does not respond within a certain period. The timeout

period can be set (in milliseconds) in the Kerberos configuration file in the libdefaults stanza (to be applicable

to all KDCs) or in individual KDC stanzas. The default timeout value is 30 seconds.

com.ibm.security.krb5.internal.tools Class Ktab (Lñσ):

This class can execute as a command-line tool to help the user manage entires in the key table. Available functions

include list/add/update/delete service key(s).

java.lang.Object

|

+--com.ibm.security.krb5.internal.tools.Ktab

public class Ktab
extends java.lang.Object

This class can execute as a command-line tool to help the user manage entires in the key table. Available functions

include list/add/update/delete service key(s).

Constructor summary

Ktab()

Method summary

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

The main program that can be invoked at command line.

Methods inherited from class java.lang.Object

equals, getClass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructor detail

Ktab

public Ktab()

Method detail

main

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

The main program that can be invoked at command line.

Usage: java com.ibm.security.krb5.tools.Ktab <options>

Available options to Ktab:

v -l list the keytab name and entries
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v -a <principal name>(<password>) add an entry to the keytab

v -d <principal name> delete an entry from the keytab

v -k <keytab name> specify keytab name and path with prefix FILE:

v -help display instructions

��⌠�wq:

un≥ow
{�AΓ�qT∩Ñ�IYiQ�{����w
⌠�wqC ÷M∩Ñ�I@P��µ@�pX

⌠�wqA²C@�∩Ñ�IU	@�v���⌠�wq��C ��⌠�wqoA��l�∩Ñ�IV�ⁿ

�∩Ñ�I�O�v�¡≈C t�Al�]iαnDµ¼�OA���ⁿ�]nVl��O�v�¡≈C

ϕ⌠�wq��	¿�A���⌠�wqN]t¼AΩT (�p@��[K≈�)AMßΓ�∩Ñ�IºíNα

≈µ½w
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v τ�Tº�	π�

v YTºw[KAhiµ�K

Ω�Mú��±:

�F
±Ω�AJGSS ��{í�RúúA�n�⌠�wqC ÷M JGSS ��{íiHs�wRú�⌠�wqA

²��Q�ª�µ½TºAM��Pº�C

w≈ε:

GSS-API Y�	@�h�≥ªw
≈ε�ΓH�
[c��¿C �
[cP≥ªw
≈εp≤¼�A°Ω@Φ

í�wC

Ω@Φíik��UCΓ�G

v �
[cPµ@≈ε≥K�XA�≤Ñ��W�Ω@ΦíCo�Ω@Φí�w²�ú��ΣL≈εA��
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�b�
[c�A�÷aO

JúP�w
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IBM JGSS Y�≤ß�CIBM JGSS ≥≤���Ω@ΦíA�� Java Cryptographic Architecture (JCA) wq

�ú���
[cAN⌠≤≥ª≈ε
í°� (JCA) ú��CJGSS ú��² JGSS w
≈ε�FπΘ�Ω@

ΦíC@���{íiHπΘi{���h½≈εC

Y�@�ú��iαΣ�h½≈εAunzL JGSSAYi�÷��úP�w
≈εCM�ANΓ�h�≈εi

�AGSS-API Lk²Γ�qT∩Ñ�Ih∩�Y�≈εC��iq Simple And Protected GSS-API Negotiating

Mechanism (SPNEGO) UΓAoO@�ibΓ�∩Ñ�Iºí≤�XΩ�≈ε�@�Ω�≈εC² IBM JGSS

ú]A SPNEGO ≈εC

�÷ SPNEGO �ΩTA��\ Internet Engineering Task Force (IETF) RFC 2478 The Simple and Protected

GSS-API Negotiation MechanismC
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tm iSeries °A���� IBM JGSS
p≤tm iSeries °A���� JGSSAn°°A�W⌡µº Java 2 Software Development Kit (J2SDK) ��

��wC

tm iSeries °A��ft J2SDK 1.3 ��� JGSS:

b iSeries °A�W�� Java 2 Software Development Kit (J2SDK) 1.3 ��A�n���tm°A��α�

� JGSSCw]tm��� Pure Java JGSS ú��C

nΘ�D

Ynft J2SDK 1.3 ���� JGSSAh°A��w�uJava �OM�vA� (JAAS) 1.3vC

tm°A���� JGSS

Yntm°A��ft J2SDK 1.3 ��� JGSSA�b�
M≤�²ñsW ibmjgssprovider.jar ������

�C ibmjgssprovider.jar ��]t JGSS �O� Pure Java JGSS ú��CsW����Yi²�
�OⁿJ

�ⁿJ ibmjgssprovider.jar ��C

sW�
��

YnsW����A�b iSeries ⁿOµΣJUCⁿO (
íP@µ)AMß÷ ENTER ΣG

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssprovider.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/ibmjgssprovider.jar’)

�: iSeries °A��w] Java 1.3 �h���Aϕ�\iv� JGSSCY�Γ���v� Java.policy ��A

��\ JVM \ivA ���	�� ibmjgssprovider.jar �\ivMµC

�≤ JGSS ú��

tm°A���� JGSS ºß (w]O�� Pure Java ú��)Ai��tm JGSS ������ iSeries JGSS

ú��Cbtm JGSS ������ú��ºßAYi�÷boΓ�ú��ºí�½B�CY�Σl�÷ΩTA

��\UCDDG

v JGSS ú��

v tm JGSS ������ iSeries JGSS ú��

w�z{í

Yb�� Java w
�z{í�ípU⌡µ IBM JGSS ��{íA��\��w
�z{íC

tm JGSS ������ iSeries JGSS ú��:

IBM JGSS w]�� Pure Java ú��C²Oz]iH∩������ iSeries JGSS ú��C

�÷úPú���ΩTA��\ JGSS ú��C

nΘ�D

��� iSeries JGSS ú���α≈s� IBM Toolbox for Java ��OCp�p≤s� IBM Toolbox for Java

��÷ⁿ�A��\� 307��y²��� iSeries JGSS ú��α≈s� IBM Toolbox for JavazC

�Twwtm⌠⌠�OA�Cp�
�ΩTA��\⌠⌠�OA�C
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ⁿw��� iSeries JGSS ú��

�Twwtm°A���� JGSSAp��iHft J2SDK 1.3 ���� iSeries JGSS ú��Cp��÷Ω

TA��\tm iSeries °A��ft J2SDK 1.3 ��� JGSSCY�� J2SDK 1.4 ��ß≥��Ah JGSS

w	¿tmC

�: bUCⁿ�ñA${java.home} Nϕ°A�W�b��º Java ����m⌠�C�pApG�� J2SDK 1.4

�Ah ${java.home} � /QIBM/ProdData/Java400/jdk14C�OoNⁿOñ� ${java.home} m½¿ Java 

l�²�Ω�⌠�C

Yntm JGSS ������ iSeries JGSS ú��A�	¿UC@�G

sW�
��

Ynb�
M≤�²ñsW ibmjgssiseriesprovider.jar �������A�b iSeries ⁿOµΣJUCⁿO (


íP@µ)AMß÷ ENTER ΣG

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/ibmjgssiseriesprovider.jar’)
NEWLNK(’${java.home}/lib/ext/ibmjgssiseriesprovider.jar’)

b�
M≤�²ñsW ibmjgssiseriesprovider.jar �������ºßA�
�OⁿJ�NiⁿJ� JAR �C

bwú��Mµñ[Jú��

N���ú��sW� java.security ��ñ�w
ú��MµC

1. }� ${java.home}/lib/security/java.security iµsΦC

2. ΣXw
ú��MµC�	b java.security ��}Y��±A��N�G

security.provider.1=sun.security.provider.Sun
security.provider.2=com.sun.rsajca.Provider
security.provider.3=com.ibm.crypto.provider.IBMJCE
security.provider.4=com.ibm.security.jgss.IBMJGSSProvider

3. bw
ú��Mµ��l Java ú��ºeAsW��� iSer ies JGSS ú��C½y�íA

com.ibm.iseries.security.jgss.IBMJGSSiSeriesProvider bMµ��s�np≤ com.ibm.jgss.IBMJGSSProviderA

O�F]n≤s IBMJGSSProvider ��ms�C�pG

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

��NAIBMJGSSiSeriesProvider �	¿�Mµ������A� IBMJGSSProvider ��¿�¡���Ct

�A��dw
ú��Mµ���s�O�s≥ABC@����s��H 1 	WC

4. xs�÷¼ java.security ��C

²��� iSeries JGSS ú��α≈s� IBM Toolbox for Java: ��� iSeries JGSS ú���α≈

s� IBM Toolbox for Java ��OC���UCΣñ@�ΦkA² IBM JGSS α≈s� Toolbox for Java

jt400Native.jar ��G

v b Java �
M≤�²ñ±J jt400Native.jar �����

v b�v��
M≤�²ñ±J����AMßN	�²�J�
M≤�²Mµñ

��G
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v b Java �
M≤�²ñ±J jt400Native.jar �����ANjε J2SDK ������A@	���

jt400Native.jar ���⌡µC²OAYúP����núP��� IBM Toolbox for Java �OAhúo≥

�C

v bUCⁿ�ñA${java.home} Nϕ°A�W�b��º Java ����m⌠�C�pApG�� J2SDK 1.4

�Ah ${java.home} � /QIBM/ProdData/Java400/jdk14C�OoNⁿOñ� ${java.home} m½¿ Java l

�²�Ω�⌠�C

b Java ��M≤�²ñ±J�
��

Ynb Java �
M≤�²ñ±J jt400Native.jar �����A�b iSeries ⁿOµΣJUCⁿO (
íP@µ)A

Mß÷ ENTER ΣG

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’${java.home}/lib/ext/jt400Native.jar’)

b�v���M≤�²ñ±J�
��

YnN jt400Native.jar �����z�v��
M≤�²A�b iSeries ⁿOµΣJUCⁿO (
íP@µ)A

Mß÷ ENTER ΣG

ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’<your extension directory>/jt400Native.jar’)

���UC Java ⁿOµí�Isz�{íG

java -Djava.ext.dirs=<your extension directory>:${java.home}/lib/ext:/QIBM/UserData/Java400/ext

tm iSeries °A��ft J2SDK 1.4 ��ß≥���� JGSS:

b iSeries °A�W�� Java 2 Software Development Kit (J2SDK) 1.4 ��≤s���AJGSS w	¿tmC

w]tm��� Pure Java JGSS ú��C

�≤ JGSS ú��

iHtm JGSS ������ iSeries JGSS ú��A���N Pure Java JGSS ú��Cbtm JGSS ��

����ú��ºßAYi�÷boΓ�ú��ºí�½B�CY�Σl�÷ΩTA��\UCDDG

v JGSS ú��

v tm JGSS ������ iSeries JGSS ú��

w�z{í

Yb�� Java w
�z{í�ípU⌡µ JGSS ��{íA��\��w
�z{íC

JGSS ú��:

IBM JGSS ]A��� iSeries JGSS ú��� Pure Java JGSS ú��Cz��	��{í��D�∩�A�

�ú��C

Pure Java JGSS ú��π�UC\αG

v TO��{í��jiΓ�C

v Q�∩��� JAAS Kerberos nJ��C

v �e≤ Java Kerberos {��zuπC

��� iSeries JGSS ú��π�UC\αG
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v ����� iSeries Kerberos ��wC

v �e≤ Qshell Kerberos {��zuπC

v JGSS ��{í⌡µ≤�C

�: oΓ� JGSS ú���ϕ� GSS-API WµA�H���eC½y�íA�� Pure Java JGSS ú���

��{íP���� iSeries JGSS ú�����{íiHiµ¼�C

�≤ JGSS ú��

��GpG°A�⌡µ J2SDK 1.3 �Ahb∩������ iSeries JGSS ú��ºeA�²Twwtm°A

���� JGSSCY�Σl�÷ΩTA��\UCDDG

v tm iSeries °A��ft J2SDK 1.3 ��� JGSS

v tm JGSS ������ JGSS ú��

zLUCΣñ@�ΦkAYi�÷�≤ JGSS ú��G

v sΦ ${java.home}/lib/security/java.security ñ�w
ú��Mµ

��G ${java.home} Nϕ°A�W�b��º Java ����m⌠�C�pApG�� J2SDK 1.3 �Ah

${java.home} � /QIBM/ProdData/Java400/jdk13C

v Q� GSSManager.addProviderAtFront() � GSSManager.addProviderAtEnd()Ab JGSS ��{íñⁿwú�

�W�Cp�
�ΩTA��\ GSSManager javadocC

��w�z{í:

Yb�� Java w
�z{í�ípU⌡µ JGSS ��{íA�nTw��{í� JGSS π�n�\ivC

JVM \iv: úF JGSS ⌡µ�s�
ε�dH�AJava Ω�≈� (JVM) bs���BJava �eBM≤�

Socket ÑU�Ω��A]�⌡µv¡�dC

p��� JVM \iv�ΩTA��\ Permissions in the Java 2 SDKC

w∩z�� JGSS � JAAS \αA�ftw
�z{í�� JGSS ����\ivAUCMµ�
��ⁿ�G

v javax.security.auth.AuthPermission ″modifyPrincipals″

v javax.security.auth.AuthPermission ″modifyPrivateCredentials″

v javax.security.auth.AuthPermission ″getSubject″

v j avax .secur i ty .au th .Pr iva teCredent ia lPermiss ion ″ j avax .secur i ty .au th .kerberos .KerberosKey

javax.security.auth.kerberos.KerberosPrincipal \″*\″″, ″read″

v javax.securi ty.auth.PrivateCredentialPermission ″ javax.securi ty.auth.kerberos.KerberosTicket

javax.security.auth.kerberos.KerberosPrincipal \″*\″″, ″read″

v java.util.PropertyPermission ″com.ibm.security.jgss.debug″, ″read″

v java.util.PropertyPermission ″DEBUG″, ″read″

v java.util.PropertyPermission ″java.home″, ″read″

v java.util.PropertyPermission ″java.security.krb5.conf″, ″read″

v java.util.PropertyPermission ″java.security.krb5.kdc″, ″read″

v java.util.PropertyPermission ″java.security.krb5.realm″, ″read″

v java.util.PropertyPermission ″javax.security.auth.useSubjectCredsOnly″, ″read″

v java.util.PropertyPermission ″user.dir″, ″read″
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v java.util.PropertyPermission ″user.home″, ″read″

v java.lang.RuntimePermission ″accessClassInPackage.sun.security.action″

v java.security.SecurityPermission ″putProviderProperty.IBMJGSSProvider″

JAAS \iv�d:

ϕ JAAS {í��{��s�A��AIBM JGSS N�iµ⌡µ�í\iv�dC��N Java �e

avax.security.auth.useSubjectCredsOnly ]� FalseAi���∩��� JAAS \αC ��A��b��{íP

w
�z{íft⌡µ�ípUAJGSS ��⌡µ\iv�dC

JGSS �∩{µs�
ε⌠�wqU��� Java �hiµ\iv�dCJGSS �⌡µUCSw�\iv�dG

v javax.security.auth.kerberos.DelegationPermission

v javax.security.auth.kerberos.ServicePermission

DelegationPermission �d

DelegationPermission i²w
�h
εqµ��e��kAH� Kerberos � Proxy \αCzLo�\α�B

�A�ß�i²Y�A�Nϕ�ß�C

DelegationPermission i�ⁿΓ���A�
pUG

1. lhDΘAΣ��ß��vUNϕ�ß��A�DΘW�C

2. �ß�n�\lhDΘ���A�W�C

d�G�� DelegationPermission �d

bUCd�ñAsuperSecureServer �lhDΘA krbtgt/REALM.IBM.COM@REALM.IBM.COM ����\

superSecureServer ��Nϕ�ß��A�Cb�ípUA�A���ß���qµ��qµ�AτY

superSecureServer iHNϕ�ß���o⌠≤A��qµ�C

permission javax.security.auth.kerberos.DelegationPermission
"\"superSecureServer/host.ibm.com@REALM.IBM.COM\"
\"krbtgt/REALM.IBM.COM@REALM.IBM.COM\"";

Wzd�ñADelegationPermission N\iv���ß�A ²�ß�q�� superSecureServer M��u≈��

eñ� (KDC)v�o��qµ��qµ�Cϕ�ß��es���qµ��qµ�� superSecureServer ºßA

superSecureServer Nα≈Nϕ�ß��µ�C

UCd�²�ß��os�qµ�A�qµ���\ superSecureServer Nϕ�ß��s� ftp A�G

permission javax.security.auth.kerberos.DelegationPermission
"\"superSecureServer/host.ibm.com@REALM.IBM.COM\"
\"ftp/ftp.ibm.com@REALM.IBM.COM\"";

p��÷ΩTA��\ Sun ⌠�ñ J2SDK σ≤� javax.security.auth.kerberos.DelegationPermission �OC

ServicePermission �d

ServicePermission �diHbl��ⁿ⌠�wqΦ�¡ε{����C⌠�wql��π�l⌠�wq

�\ivCP�aA⌠�wq�ⁿ�τ�π��ⁿ⌠�wq�\ivC

d�G�� ServicePermission �d

bUCd�ñA�N\iv���ß�A²�ß�l ftp A��⌠�wqG
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permission javax.security.auth.kerberos.ServicePermission
"ftp/host.ibm.com@REALM.IBM.COM", "initiate";

bUCd�ñA�N\iv��°A�A²°A�s���� ftp A��pK≈�G

permission javax.security.auth.kerberos.ServicePermission
"ftp/host.ibm.com@REALM.IBM.COM", "accept";

p��÷ΩTA��\ Sun ⌠�ñ J2SDK σ≤� javax.security.auth.kerberos.ServicePermission �OC

⌡µ IBM JGSS ��{í

uIBM Java @δw
�A� (JGSS) API 1.0vi²�úP≥ªw
≈ε��°��WS�A²w
��{í

úⁿzZCJGSS ��uJava �OM�vA� (JAAS)v� IBM Java Cryptography Extension (JCE) �ú��

\αC

JGSS \α]AG

v ¡��O

v Tº	π��≈K�

v ∩�� JAAS Kerberos nJ���v¡�d

�o Kerberos {����pK≈�:

GSS-API ��wq�o{��ΦkC]�AIBM JGSS Kerberos ≈εnD�����o Kerberos {�C�

DDí�p≤�o Kerberos {����pK≈�Bp≤�� JAAS �⌡µ Kerberos nJ�v¡�dAH�

�d Java Ω�≈� (JVM) ��� JAAS \ivMµC

i��UCΣñ@�Φk��o{�G

v Kinit � Ktab uπ

v ∩�� JAAS Kerberos nJ��

Kinit � Ktab uπ:

∩���≤� JGSS ú���P�A]NMwF��≤�uπ��o Kerberos {��pK≈�C

�� Pure Java JGSS ú��

Yz���O Java JGSS ú��A��� IBM JGSS Kinit � Ktab uπ��o{��pK≈�CKinit � Ktab

uπ���ⁿOµ��ABú��ⁿΣL���ú��∩�C

v ziH�� Kinit uπ��o Kerberos {�C�uπ�p
uKerberos ≈��eñ�v��o��qµ�

�qµ� (TGT)C TGT i²zs�ΣL Kerberos A�A]AΣL�� GSS-API �A�C

v °A�iH�� Ktab uπ��opK≈�CJGSS �NpK≈�xsb°A��≈�ϕ�ñCp��÷ΩTA

��\ Ktab Java σ≤C

t�A��{íτi��uJAAS nJv����o TGT �pK≈�Cp�
�ΩTA��\G

v � 302��ycom.ibm.security.krb5.internal.tools Class Kinit (Lñσ)z

v � 304��ycom.ibm.security.krb5.internal.tools Class Ktab (Lñσ)z

v JAAS nJ��C
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����� iSeries JGSS ú��

Yz���O��� iSeries JGSS ú��A��� Qshell kinit � klist 	�{íCp�
�ΩTA��\

Kerberos {��≈�ϕ�	�{íC

JAAS Kerberos nJ��:

I B M J G S S π�u J a v a �OM�vA� ( J A A S )vK e r b e r o s nJ��C��N J a v a �e

javax.security.auth.useSubjectCredsOnly ]� FalseAi���\αC

�: ÷M Pure Java JGSS ú��iH��nJ��A²��� iSeries JGSS ú��hLk��C

p� JAAS ��÷ΩTA��\ Java �OM�vA�C

JAAS � JVM \iv

Yz���Ow
�z{íA�Tw��{í� JGSS π�n� JVM M JAAS \ivCp�
�ΩTA�

�\��w
�z{íC

JAAS tm�∩�

nJ���n� JAAS tm��ⁿw com.ibm.security.auth.module.Krb5LoginModule @�n���nJ��C

UϕCX Krb5LoginModule Σ��∩�C��NA∩�ú
�jpgC

∩�W� � w] í�

principal <rΩ> LFú�ΘJC Kerberos DΘW�

credsType initiator | acceptor |

both

initiator JGSS {��¼

forwardable true|false false O�≥oiαe���qµ��qµ� (TGT)

proxiable true|false false O�≥oiNz� TGT

useCcache <URL> ú�� ccache qⁿw�{���O�Θñ�� TGT

useKeytab <URL> ú��≈�ϕ qⁿw�≈�ϕñ��pK≈�

useDefaultCcache true|false ú��w]� ccache qw]�{���O�Θñ�� TGT

useDefaultKeytab true|false ú��w]≈�ϕ qⁿw�≈�ϕñ��pK≈�

p��µ� Krb5LoginModule ��d�A��\ JAAS nJtm�d�C

∩�ú�e�

í≈ Krb5LoginModule ∩� (DΘW�ú�) ��ú�eAoN��úiHP�[HⁿwCUϕ]tF�eP

ú�e�nJ��∩�C

ϕñ�ⁿ���í�Γ��÷∩�ºí�÷YG

v X = ú�e

v N/A = úA���X

v �� = �e

Krb5LoginModule ∩�

credsType
initiator

credsType
acceptor

credsType
both forward proxy use Ccache

u s e
Keytab

useDefault
Ccache

useDefault
Keytab

credsType=initiator N/A N/A X X

credsType=acceptor N/A N/A X X X X

credsType=both N/A N/A
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Krb5LoginModule ∩�

credsType
initiator

credsType
acceptor

credsType
both forward proxy use Ccache

u s e
Keytab

useDefault
Ccache

useDefault
Keytab

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

DΘW�∩�

ⁿwDΘW�iHftΣL⌠≤∩�CY�ⁿwDΘW�AKrb5LoginModule iα�ú����[HⁿwC

Krb5LoginModule O�ú����A°zⁿw�ΣL∩��wC

A	DΘW�µí

z���UCΣñ@�µí�ⁿwA�DΘW�G

v <service_name> (�p superSecureServer)

v <service_name>@<host> (�p superSecureServer@myhost)

ß�� <host> ⁿA��b�≈��DqúW�CziH (²Dn) ��	π�DqúW�C

�: JAAS �NY�r�°�
jr�Cb JAAS rΩ (�pDΘW�) ñ��⌠≤UCr��A����A

ϕr�G

_ (�u)
: (��)
/ (�u)
\ (��u)

ú�ΘJDΘW��KX

zb JAAS tm�ñⁿw�∩�ANMw Krb5LoginModule nJO��¼�íC

v D¼�ínJ	
úú����ΘJ⌠≤ΩT

v ¼�ínJ�ú�ΘJDΘW�BKX�Γ�

D¼�ínJ

YN{��¼ⁿw� initiator (credsType=initiator)AB⌡µUCΣñ@��@�ANHD¼�ΦíiµnJG

v ⁿw useCcache ∩�

v N useDefaultCcache ∩�]� true

YN{��¼ⁿw� acceptor � both (credsType=acceptor � credsType=both)AB⌡µUCΣñ@��@

�A]NHD¼�ΦíiµnJG

v ⁿw useKeytab ∩�

v N useDefaultKeytab ∩�]� true

¼�ínJ

ΣLtm��nJ��ú����ΘJDΘW��KXA�Hq Kerberos KDC �o TGTC Yzⁿw principal

∩�AhnJ���ú�ΘJKXC
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¼�ínJnD��{í�ⁿw com.ibm.security.auth.callback.Krb5CallbackHandlerA@���nJ⌠�wq

���IBz�íC��IBz�íNtdú����ΘJΩTC

{��¼∩�

YnD{��¼P�� initiator P acceptor (credsType=both)A Krb5LoginModule ��o TGT PpK≈�C

nJ����� TGT �l⌠�wqA��pK≈���ⁿ⌠�wqC JAAS tm��t¼≈�ΩTAnJ

���α≈≥ooΓ�{�C

w∩{��¼ acceptor � bothAnJ�����@�A�DΘC

tm���h�:

JGSS P JAAS ��≤��tm���h�C�w∩z�⌠����{í�sΦo���C Yú�� JAAS �

JGSSA�
�
ñ JAAS tm���h�YiC

�: bUCⁿ�ñA${java.home} Nϕ°A�W�b��º Java ����m⌠�C�pApG�� J2SDK 1.4

�Ah ${java.home} � /QIBM/ProdData/Java400/jdk14C�OoN�e]wñ� ${java.home} m½¿ Java

l�²�Ω�⌠�C

Kerberos tm�

IBM JGSS �n Kerberos tm�CKerberos tm��w]W���mA°@�t��wC JGSS �UC�


�jMw]tm�G

1. Java �e java.security.krb5.conf ������

2. ${java.home}/lib/security/krb5.conf

3. Microsoft® Windows ¡x� c:\winnt\krb5.ini

4. Solaris ¡x� /etc/krb5/krb5.conf

5. ΣL Unix ¡x� /etc/krb5.conf

JAAS tm�

�� JAAS nJ≈α�n JAAS tm�CziH]wUCΣñ@��e�ⁿw JASS tm�G

v Java t��e java.security.auth.login.config

v ${java.home}/lib/security/java.security ��ñ�w
�e login.config.url.<integer>

p��÷ΩTA��\ Sun Java Authentication and Authorization Service (JAAS) ⌠�C

JAAS �h�

��w]�hΩ@Φí�AJGSS �b�h�ñO²\ivA���� JAAS \iv�ΩΘC ziH]wUC

Σñ@��e�ⁿw JASS �h�G

v Java t��e java.security.policy

v ${java.home}/lib/security/java.security ��ñ�w
�e policy.url.<integer>

pG�� J2SDK 1.4 ��ß≥��Ahi∩��a� JASS ⁿwµW��h�CJ2SDK 1.4 ��≤s���

w]�hú��Σ� JASS ����h���C

p��÷ΩTA��\ Sun Java Authentication and Authorization Service (JAAS) ⌠�C
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Java Dnw�e�

Java Ω�≈� (JVM) ���\h½n�w
�eAo�w
�eO��sΦ Java Dnw
�e��]wCW

� java.security �o���q��≤ iSeries °A�� ${java.home}/lib/security �²ñC

HUMµí��� JGSS �X�½n�w
�eC ���o�í��sΦ java.security ��C

�: Aϕ�Aí�ñ]��J⌡µ JGSS d�n�Aϕ	C

security.provider.<integer>Gzn��� JGSS ú��Cª]��µnO[Kú���OCIBM JGSS ��

u I B M J C E ú��v�ú��[Kw
A��ΣLw
A�C�	
��UCd��ⁿw

sun.security.provider.Sun � com.ibm.crypto.provider.IBMJCE M≤G

security.provider.1=sun.security.provider.Sun
security.provider.2=com.ibm.crypto.provider.IBMJCE

policy.providerGt��hBz�í�OC�pG

policy.provider=sun.security.provider.PolicyFile

policy.url.<integer>G�h�� URLCYn���h�d�A�[J�ⁿHU���G

policy.url.1=file:/home/user/jgss/config/java.policy

login.configuration.providerGJAAS nJtmBz�í�OA�pG

login.configuration.provider=com.ibm.security.auth.login.ConfigFile

auth.policy.providerGJAAS DΘs�
ε�hBz�í�OA�pG

auth.policy.provider=com.ibm.security.auth.PolicyFile

login.config.url.<integer>GJAAS nJtm�� URLCYn��tm�d�A�[J�ⁿHU���G

login.config.url.1=file:/home/user/jgss/config/jaas.conf

auth.policy.url.<integer>GJAAS �h�� URLCJASS �h�iH]tDΘíP CodeSource í��cCY

n���h�d�A�[J�ⁿHU���G

auth.policy.url.1=file:/home/user/jgss/config/jaas.policy

{�	�O
Θ�°A�≈�ϕ

���DΘ�b{���O�ΘñOs Kerberos {�CA�DΘhb≈�ϕñOspK≈�Cb⌡µ�íAIBM

JGSS ���UCΦí�MΣo���O�ΘG

���{�	�O
Θ

JGSS �UC�
MΣ���{���O�ΘG

1. Java �e KRB5CCNAME ������

2. ⌠��� KRB5CCNAME ������

3. Unix t�� /tmp/krb5cc_<uid>

4. ${user.home}/krb5cc_${user.name}

5. ${user.home}/krb5cc (YLk�o ${user.name})

°A�≈�ϕ

JGSS �UC�
MΣ°A�≈�ϕ��G
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1. Java �e KRB5_KTNAME �	

2. Kerberos tm�ñ libdefaults q¿� default_keytab_name ��

3. ${user.home}/krb5_keytab

}o IBM JGSS ��{í

�� JGSS �}ow
��{íCA�ú��ΘO�B�� JGSS ½≤B��⌠�wqÑ�÷ΩTC

Yn}o JGSS ��{íAz�n⌠x¬Ñ� GSS-API Wµ� Java s�WµCo�WµO IBM JGSS 1.0

Dn��	��hCp��÷ΩTA��\UC��C

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 ��{í]pBJ:

}o JGSS ��{í�nh�BJA]A���ΘO�B��n� JGSS ½≤B��PRú⌠�wqH��

�ChTºA�C

JGSS ��{í�B@�ϕ�u@δw
�A���{í]p�� (GSS-API)v@��¼C �÷ JGSS @�

�½nº�A��\ JGSS º�C

JGSS �ΘO


��½n� JGSS @��ú� Java ���}C�í�O�C��{í�	tdb JGSS ∩Ñ�Iºíα	o

�O�CJGSS 	
ú¡ε��{í��#≥qT≤w��ΘO�C��{íiP��Θ JGSS O��ΣL�

�{í (τYAD JGSS) Ω�C ² JGSS @���ⁿ��� JGSS M��O�C

JGSS ��{í�@���

z��UC�
���Sw�{í]p�cA�α�� JGSS @�CC@�BJúA�≤l�P�¼�C

�: HUΩTú�{íXd���qAí�p≤��¬Ñ JGSS APIA�B�]��{í�J org.ietf.jgss M≤C

÷M\h¬Ñ API ��Wⁿ�íA²{íX�qñ��do�Φk��ú��kCϕMAz�	����

XΩ��D� API ΦkC

1. �� GSSManager

GSSManager Ω�Ωt Factory ���ΣL JGSS ½≤Ω�C

2. �� GSSName

GSSName Nϕ JGSS DΘ�¡�CN GSSName ⁿw��	�A�� JGSS @�iHMΣ���w]D

ΘC

3. �� GSSCredential

GSSCredential �tDΘ�≈εM�{�C

4. �� GSSContext

GSSContext �≤��⌠�wq�ß≥�ChTºA�C

5. b⌠�wqW∩�∩���A�

��{í��TanD∩��A�A�pµ¼�OC

6. ��⌠�wq
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l��V�¼��O�v�¡≈CM�AYnDµ¼�OAh�¼�]�α�Vl��O�v�¡

≈C

7. ��ChTºA�

l���¼��zLw���⌠�wq�µ½w
TºC

8. Rú⌠�wq

��{í�RúúA�n�⌠�wqC

�� GSSManager:

GSSManager ΓH�Oi@� Factory ��� JGSS ½≤C

GSSManager ΓH�O���UC½≤G

v GSSName

v GSSCredential

v GSSContext

GSSManager τú�FΦkAiMwⁿΣ��w
≈εMW��¼A]i��ⁿw JGSS ú��C ���

GSSManager getInstance static Φk���w] GSSManager �Ω�G

GSSManager manager = GSSManager.getInstance();

�� GSSName:

GSSName Nϕ GSS-API DΘ�¡�CGSSName iα]tDΘ�\húPϕ�kAUNϕ@�Σ��≥ª≈

εC ut@�W�ϕ�k� GSSNameA��u≈εW� (MN)vC

GSSManager ���WⁿΦkAzLrΩ�s≥����}CAYi���� GSSNameCo�Φk��	ⁿw

�W��¼���rΩ����}CCq���� GSSName ���}CΦk�½s�c�X�W�C�X�

W�q�� GSSName.NT_EXPORT_NAME �¼�≈εW�C��Φki²zⁿw����W��w
≈εC

d�G�� GSSName

UC≥��{íX�qNπ�p≤�� GSSNameC

�: �N Kerberos A�W�rΩⁿw� <service> � <service@host>AΣñ <service> �A��W�A� <host>

�⌡µA��b≈��DqúW�CziH (²Dn) ��	π�DqúW�CYrΩñ�ñ @<host> í

≈AGSSName N�����DqúW�C

// 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 t�NϕDΘ���⌠�wq���n�[KΩTAτiαt�h½≈ε�{�ΩTC
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GSSManager �T���{��ΦkCΣñΓ�Φk�ⁿ���]A GSSNameB{����¡B@�h���

�o{��≈εAH�{���C�T�Φk��ⁿ@�����AΣL��h��w]	CYⁿw�	≈

εAh]���w]≈εCYⁿw�	≈ε}CAΦkN���w]≈ε�{�C

�: ]� IBM JGSS �Σ� Kerberos V5 ≈εA]��H��w]≈εC

��{í@�uα��T�{��Σñº@� (lB�ⁿ �lP�ⁿ)C

v ⌠�wql���l{�

v �¼����ⁿ{�

v �¼�P�Ωtl����lP�ⁿ{�C

d�G�o{�

UCd�í�p≤�ol��w]{�G

GSSCredentials fooCreds = manager.createCredentials(GSSCredential.INITIATE)

UCd�i�ol� foo � Kerberos V5 {�AΣπ�w]����¡G

GSSCredential fooCreds = manager.createCredential(fooName, GSSCredential.DEFAULT_LIFETIME,
krb5Mech,GSSCredential.INITIATE);

UCd���o@�
íú�w]	��¼�{�G

GSSCredential serverCreds = manager.createCredential(null, GSSCredential.DEFAULT_LIFETIME,
(Oid)null, GSSCredential.ACCEPT);

�� GSSContext:

IBM JGSS Σ�� GSSManager ���⌠�wqú��Γ�ΦkC

o�ΦkOG

v �⌠�wql����Φk

v �¼����Φk

�: GSSManager ]ú��T�Φk���⌠�wqAiH½�²e�X�⌠�wqCM�A]� IBM JGSS

Kerberos V5 ≈εúΣ����X�⌠�wqA�H IBM JGSS úΣ��ΦkC

��{íLk��l�⌠�wq��ⁿ⌠�wqAτLk���¼�⌠�wq�l⌠�wqCoΓ���

⌠�wq�Σ�ΦkAú�²ΘJ{��α��Cϕ{���	�AJGSS ���w]{�C

d�G�� GSSContext

bUCd�ñAN��@�⌠�wqADΘ (foo) izL�⌠�wqA PDqú (securityCentral) W�∩Ñ�

I (superSecureServer) l@�⌠�wqCd�ñⁿw superSecureServer@securityCentral �∩Ñ�IC���

⌠�wq��w]����¡G

GSSName serverName = manager.createName("superSecureServer@securityCentral",
GSSName.NT_HOSTBASED_SERVICE, krb5Mech);

GSSContext fooContext = manager.createContext(serverName, krb5Mech, fooCreds,
GSSCredential.DEFAULT_LIFETIME);

UCd�ñN�� superSecureServer �⌠�wqA�H�ⁿ⌠≤∩Ñ�I�l�⌠�wqG

GSSContext serverAcceptorContext = manager.createContext(serverCreds);

��NA��{íiH���P���oΓ�⌠�wqC
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nD∩��wA	:

��{íiHnD⌠≤∩��w
A�CIBM JGSS Σ�X�A�C

�Σ��∩�A�OG

v eú

v µ¼�O

v ½	�	

v ó
�	

v i��ChTº≈K�

v i��ChTº	π�

�F�o∩��A�A��{í��Tab⌠�wqW��Aϕ�Φk�nDC�l��iHnDo�∩

��A�Cl��≤⌠�wq}l��ºeúX�nDC

p�∩�A���÷ΩTA��\ Internet Engineering Task Force (IETF) RFC 2743 Generic Security Services

Application Programming Interface Version 2, Update 1 � Optional Service SupportC

d�GnD∩��A	

bUCd�ñA⌠�wq (fooContext) �nD��µ¼�O�eúA�G

fooContext.requestMutualAuth(true);
fooContext.requestCredDeleg(true);

��⌠�wq:

Γ�qT∩Ñ�I���w
⌠�wqAΦα��Σí�ChTºA�C

l��b⌠�wqWIs initSecContext()A�NO���l���{íCl���{í�N⌠�wqO

��Θ��¼���{íC�¼��b⌠�wqWIs acceptSecContext()Aⁿw��l��⌠�wqO�C

°≥ª�≈ε�l�∩��∩�A��wAacceptSecContext() iα�ú�@����¼���{íα	�

l���{í�O�CMßAl���{íA��¼��O�AA�Is initSecContext()C

��{íiHh�Is GSSContext.initSecContext() � GSSContext.acceptSecContext()Cb��⌠�wq�íA

��{íP∩Ñ�Iτiµ½h�O�C]�A��⌠�wq��ú�ΦkANOQ�jΘ�Is

GSSContext.initSecContext() � GSSContext.acceptSecContext()A
���{í��⌠�wq�εC

d�G��⌠�wq

UCd�í�l� (foo) p≤��⌠�wqG

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()) {
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inToken = receive(); // receive token from acceptor
inTokenLen = inToken.length;

}
} while (!fooContext.isEstablished());

UCd�í��¼�p≤��⌠�wqG

// The acceptor code for establishing context may be the following:
do {

byte[] inToken = receive(); // receive token from initiator
byte[] outToken =

serverAcceptorContext.acceptSecContext(inToken, 0, inToken.length);

if (outToken != null) {
send(outToken); // transport token to initiator

}
} while (!serverAcceptorContext.isEstablished());

��ChTºA	:

��w
⌠�wqºßAΓ�qT∩Ñ�IYizLw���⌠�wq�µ½w
TºC

∩Ñ�I�⌠@�b⌠�wq���ú�ORϕl���¼�A�ioXw
TºC�FO@TºAIBM

JGSS �bTºWpΓ[KTº	πX (MIC)Ct�AIBM JGSS τi� Kerberos V5 ≈ε∩Tºiµ[KA

Hi@BTOpK�C

�eTº

IBM JGSS ú�Γ�O@Tº�ΦkGwrap() � getMIC()C

�� wrap()

wrap Φk�⌡µUC�@G

v pΓ MIC

v iµTº[K (∩�)

v ��O�

Is���{í��� MessageProp �O�ft GSSContextAⁿwO�iµTº[KC

���O�]tTº� MIC �σrCTºσriαOKXσr (ⁿ[KTº) ��l
σr (ⁿ�[K�Tº)C

�� getMIC()

getMIC Φk�⌡µUC�@A²LkiµTº[KG

v pΓ MIC

v ��O�

���O�utpΓ� MICAút�lTºC �HAúFN MIC O��Θ�∩Ñ�Iº�A��]k�∩

Ñ�Iαε	�lTºAp��ατ� MICC

d�G��ChTºA	��eTº

UCd�π�@�∩Ñ�I (foo) p≤]�Tº�	e�t@�∩Ñ�I (superSecureServer)G

byte[] message = "Ready to roll!".getBytes();
MessageProp mprop = new MessageProp(true); // foo wants the message encrypted
byte[] wrappedMessage =
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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

�¼Tº

]�Tº��¼��� unwrap() iµTº�XCunwrap Φk�⌡µUC�@G

v τ�Tº�t�[K MIC

v ���e��²pΓ MIC ��lTº

Y�e�NTº[KAunwrap() �²NTº�KAτ� MICAMß���l
σrTºC MIC O���¼�

�� verifyMIC() �τ��wTº� MICC

∩Ñ�I��{í��U��qT≤wA���	 JGSS ⌠�wq�TºO�C∩Ñ�I��{íτ�wqq

T≤wA�HP�O�O MIC �]�TºC���íAo�qT≤wiα�u�÷�OPw
h (SASL)v�

�{í���qT≤wA�µBTwú�C�	 SASL qT≤w�WµA��⌠�wqºß�²�eChTº

(]�) O��∩Ñ�IAY�⌠�wq�¼�C

p��÷ΩTA��\ Simple Authentication and Security Layer (SASL)C

d�G��ChTºA	��¼Tº

UCd�π�@�∩Ñ�I (superSecureServer) p≤N��t@�∩Ñ�I (foo) �]�O��ú]�G

MessageProp mprop = new MessageProp(false);

byte[] plaintextFromFoo =
serverAcceptorContext.unwrap(wrappedTokenFromFoo, 0,

wrappedTokenFromFoo.length, mprop);

// superSecureServer can now examine mprop to determine the message properties
// (such as whether the message was encrypted) applied by foo.

// foo verifies the MIC received from superSecureServer:

MessageProp mprop = new MessageProp(false);
fooContext.verifyMIC(micFromFoo, 0, micFromFoo.length, messageFromFoo, 0,

messageFromFoo.length, mprop);

// foo can now examine mprop to determine the message properties applied by

// superSecureServer. In particular, it can assert that the message was not

// encrypted since getMIC should never encrypt a message.

Rú⌠�wq:

∩Ñ�I�RúúA�n�⌠�wqCb JGSS @�ñAC@�∩Ñ�IiHbúq�Σ∩Ñ�I�ípUA

�vMwRú⌠�wq��íC
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JGSS ú�∩Rú⌠�wqO�iµwqCRú⌠�wq�A∩Ñ�I�Is GSSContext ½≤� dispose ΦkA


±⌠�wq���⌠≤Ω�Cb��{íNwRú� GSSContext ½≤]��	ºeAMiHs�	½≤C

uúLA����wRú� (²is��) ⌠�wq�A�y¿@hº�Tº�ú�C

�� JAAS �Bz JGSS ��{í:

IBM JGSS ú�∩��� JAAS nJ≈αAi²��{í�� JAAS �o{�Cϕ JAAS nJ≈αNDΘ{

��pK≈�xs≤ JAAS nJ⌠�wq�D«½≤ºßA JGSS YiqD«ñ��{�C

�	w]AJGSS �qD«ñ��{��pK≈�C ��N Java �e javax.security.auth.useSubjectCredsOnly

]� FalseAi���\αC

�: ÷M Pure Java JGSS ú��iH��nJ��A²��� iSeries JGSS ú��hLk��C

�÷ JAAS \α�ΩTA��\�o Kerberos {��pK≈�C

Yn�� JAAS nJ≈αA��{í�bUCΦ�ϕ� JAAS {í]p�¼G

v �� JAAS nJ⌠�wq

v b JAAS Subject.doAs �cd≥��@

UC{íX�qí�≤ JAAS Subject.doAs �cd≥��@�º�G

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();

// Run the entire JGSS application in JAAS privileged mode
Subject.doAsPrivileged(loginContext.getSubject(),

new JGSSOperations(), null);
}

ú�

���O JGSS �D�A��� JGSS ú�\α�ú�Ω����TºC

ziH]w Java �e com.ibm.security.jgss.debug �Aϕ	A�}�@�h���C��rI��j��W�A

Yi��h���C

ú���]AG

�� í�

help CXú���

all }������ú�

off 	
÷¼ú�
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�� í�

app ��{íú� (w]	)

ctx ⌠�wq@�ú�

cred {� (]AW�) @�

marsh �CO�

mic MIC @�

prov ú��@�

qop QOP @�

unmarsh �°�CO�

unwrap �ú]�@�

wrap ]�@�

JGSS ú��O

YnH{í��Φíiµ JGSS ��{íú�A��� IBM JGSS �
[cñ�ú��OC��{íiH�

�ú��O�}��÷¼ú���A�Bπ�@�ñ���ú�ΩTC

w]ú��cl�¬� Java �e com.ibm.security.jgss.debugAHP��n�� (}�) 
���C

d�G��{í���ú�

UCd�í�p≤nD��{í���ú�ΩTG

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.

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.

d�GIBM Java @δw�A	 (JGSS)
uIBM Java @δw
�A� (JGSS)vd��]A�ß��°A�{íBtm�B�h�� javadoc ��ΩTC

��d�{í�	��τ� JGSS ]wC

ziH�° HTML ��d�A�Uⁿd�{í� javadoc ΩTM�l{íXCUⁿd�ºßAzNiH�°

javadoc ��ΩTBdτ{íXBsΦtm�M�h�A�is�M⌡µd�{íG

v �°d�� HTML �

v Uⁿ��°d�� javadoc ΩT

v Uⁿ�⌡µd�{í

d�{í�í�

JGSS d�]A��{íG

v D JAAS °A�

v D JAAS �ß�
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v JAAS °A�

v JAAS �ß�

JAAS ��{íP∩��D JAAS {íi	
¼�C]�AziH∩D JAAS °A�⌡µ JAAS �ß�Aτ

i∩ JAAS °A�⌡µD JAAS �ß�C

�: ⌡µd��AiHⁿw@�h�∩��� Java �eA]Atm���h��W�BJGSS ú�∩��w


�z{íCt�Aτi∩�}��÷¼ JAAS \αC

ziHbµ°A���°A��tmU⌡µd�Cµ°A�tmA��¼qT��ß�P@íDn°A��c
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TºC��A�ß�N{�e

ú�Dn°A�CMßADn°A��Nϕ�ß�A��o�{��l⌠�wqA�BP�n°A�µ½w


TºC�°A�tmñADn°A��¡τiP�Ωt�v��ß�Cb�ípUADn°A�����v

�{��l⌠�wqA�BP�n°A�µ½TºC

z]iH∩Dn°A�PB⌡µh��ß�A�qú¡C÷MiH
�∩�n°A�⌡µ�ß�A²�n°A

�oLk��eú�{�A�H�v�{��ϕ@l�⌡µC

�° IBM JGSS d�:

uIBM Java @δw
�A� (JGSS)vd��]A�ß��°A�{íBtm�B�h�� javadoc ��ΩTC

�Q�UC����° HTML �� JGSS d�C

�°d�{í

�Q�UC����° HTML �� JGSS d�{íG

v D JAAS �ß�{íd�

v D JAAS °A�{íd�

v Σ� JAAS ��ß�{íd�

v Σ� JAAS �°A�{íd�

�°tm���h�d�

�Q�UC����° HTML �� JGSS tm���h�G

v Kerberos tm�

v JAAS tm�

v JAAS �h�

v Java �h�

p��÷ΩTA��\UCDDG

v d�{í�í�

v Uⁿ�⌡µd�{í

d�GKerberos tm�:

p���tm�d���÷ΩTA��\Uⁿ�⌡µ IBM JGSS d�C
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�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

# ---------------------------------------------------------------------------------
# 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

���X

Uⁿ�⌡µ IBM JGSS d�

�DD]t�÷Uⁿ�⌡µd� javadoc ΩT�ⁿ�C

{íXd�Kdn�

d�GJAAS nJtm�:

p���tm�d���÷ΩTA��\Uⁿ�⌡µ IBM JGSS d�C

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

/**
* ---------------------------------------------------------------------------------
* 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>
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* 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;

};

���X

Uⁿ�⌡µ IBM JGSS d�

�DD]t�÷Uⁿ�⌡µd� javadoc ΩT�ⁿ�C

{íXd�Kdn�

d�GJAAS �h�:

p����h�d���÷ΩTA��\Uⁿ�⌡µ IBM JGSS d�C

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

// ----------------------------------------------------------------------------
// JAAS policy file for running the JGSS sample applications.
// Modify these permissions to suit your environment.
// Not recommended for use for any purpose other than that stated above.
// In particular, do not use this policy file or its
// contents to protect resources in a production environment.
//
// Code example disclaimer
// IBM grants you a nonexclusive copyright license to use all programming code
// examples from which you can generate similar function tailored to your own
// specific needs.
// All sample code is provided by IBM for illustrative purposes only.
// These examples have not been thoroughly tested under all conditions.
// IBM, therefore, cannot guarantee or imply reliability, serviceability, or
// function of these programs.
// All programs contained herein are provided to you "AS IS" without any
// warranties of any kind.
// The implied warranties of non-infringement, merchantability and fitness
// for a particular purpose are expressly disclaimed.
//
// ----------------------------------------------------------------------------

//-----------------------------------------------------------------------------
// Permissions for client only
//-----------------------------------------------------------------------------

grant CodeBase "file:ibmjgsssample.jar",
Principal javax.security.auth.kerberos.KerberosPrincipal
"bob@REALM.IBM.COM"

{
// 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";

326 IBM t� - iSeries: {í]p IBM Developer Kit for Java



// 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";

};

���X

Uⁿ�⌡µ IBM JGSS d�

�DD]t�÷Uⁿ�⌡µd� javadoc ΩT�ⁿ�C

{íXd�Kdn�

d�GJava �h�:

p����h�d���÷ΩTA��\Uⁿ�⌡µ IBM JGSS d�C

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

// -----------------------------------------------------------------
// 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.
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// All sample code is provided by IBM for illustrative purposes only.
// These examples have not been thoroughly tested under all conditions.
// IBM, therefore, cannot guarantee or imply reliability, serviceability, or
// function of these programs.
// All programs contained herein are provided to you "AS IS" without any
// warranties of any kind.
// The implied warranties of non-infringement, merchantability and fitness
// for a particular purpose are expressly disclaimed.
//
//---------------------------------------------------------------------

grant CodeBase "file:ibmjgsssample.jar" {
// For Java 1.3

permission javax.security.auth.AuthPermission "createLoginContext";

// For Java 1.4
permission javax.security.auth.AuthPermission "createLoginContext.JAASClient";
permission javax.security.auth.AuthPermission "createLoginContext.JAASServer";

permission javax.security.auth.AuthPermission "doAsPrivileged";

// Permission to request a ticket from the KDC
permission javax.security.auth.kerberos.ServicePermission
"krbtgt/REALM.IBM.COM@REALM.IBM.COM", "initiate";

// Permission to access sun.security.action classes
permission java.lang.RuntimePermission "accessClassInPackage.sun.security.action";

// A whole bunch of Java properties are accessed
permission java.util.PropertyPermission "java.net.preferIPv4Stack", "read";
permission java.util.PropertyPermission "java.version", "read";

permission java.util.PropertyPermission "java.home", "read";
permission java.util.PropertyPermission "user.home", "read";

permission java.util.PropertyPermission "DEBUG", "read";
permission java.util.PropertyPermission "com.ibm.security.jgss.debug", "read";
permission java.util.PropertyPermission "java.security.krb5.kdc", "read";
permission java.util.PropertyPermission "java.security.krb5.realm", "read";
permission java.util.PropertyPermission "java.security.krb5.conf", "read";
permission java.util.PropertyPermission "javax.security.auth.useSubjectCredsOnly",
"read,write";

// Permission to communicate with the Kerberos KDC host
permission java.net.SocketPermission "kdc.ibm.com", "connect,accept,resolve";

// I run the samples from my localhost
permission java.net.SocketPermission "myhost.ibm.com", "accept,connect,resolve";
permission java.net.SocketPermission "localhost", "listen,accept,connect,resolve";

// Access to some possible Kerberos config locations
// Modify the file paths as applicable to your environment

permission java.io.FilePermission "${user.home}/krb5.ini", "read";
permission java.io.FilePermission "${java.home}/lib/security/krb5.conf", "read";

// Access to the Kerberos key table so we can get our server key.
permission java.io.FilePermission
"/QIBM/UserData/OS400/NetworkAuthentication/keytab/krb5.keytab", "read";

// Access to the user’s Kerberos credentials cache.
permission java.io.FilePermission "${user.home}/krb5cc_${user.name}",
"read";

};

d�GUⁿ��° IBM JGSS d�� javadoc ΩT:

YnUⁿ��° IBM JGSS d�{í�σ≤A�	¿UCBJC
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2. Uⁿ Javadoc ΩT (jgsssampledoc.zip) ���²C
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�DD]t�÷Nd� javadoc ΩTUⁿ� iSeries °A��ⁿ�C

b�∩�⌡µd�ºeA�²\¬d�{í�í�C

YnUⁿd���NΣxs≤ iSeries °A�WA�	¿UCBJG

1. b iSeries °A�WA∩�znxsd�{íBtm���h��{��² (���@�s��²)C

2. Uⁿd�{í (ibmjgsssample.zip)C
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v Nt�d� .class �� ibmgjsssample.jar ±J∩���²ñ

v ��l�² (W� config) �xstm���h�

v ��l�² (W� src) �xsd� .java ���

�÷ΩT

p�\¬�÷@��ΩT�d�d�G

v yd�G��⌡µd�{íz

v yd�G⌡µd�{íz

v � 331��yd�G⌡µD JAAS d�z

d�G��⌡µd�{í:

Uⁿ�l{íXºßAz�n²⌡µ@���@�AMßA⌡µd�{íC

b�∩�⌡µd�ºeA�²\¬d�{í�í�C

Uⁿ�l{íXºßA�²⌡µUC@�A�iH⌡µd�{íG

v sΦtm���h���Xz�⌠�Cp�
�ΩTA��\C@�tm���h���	�C

v Tw java.security ��ww∩ iSeries °A�	¿�T�]wCp��÷ΩTA��\ Java Dnw
�e�C

v w∩z�b��� J2SDK ��ANw�∩� Kerberos tm� (krb5.conf) ±J iSeries °A���²ñG

– Y� J2SDK 1.3 �G/QIBM/ProdData/Java400/jdk13/lib/security

– Y� J2SDK 1.4 �G/QIBM/ProdData/Java400/jdk14/lib/security

– Y� J2SDK 1.5 �G/QIBM/ProdData/Java400/jdk15/lib/security
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nOϕ�gU <server_port>A�����ß���ⁿw�≡�C

���UCⁿO���d�{íG

java [-Dproperty1=value1 ... -DpropertyN=valueN] com.ibm.security.jgss.test.<program> [options]

Σñ

v [-DpropertyN=valueN] �@�h�∩��� Java �eA]Atm���h��W�BJGSS ú�∩��w


�z{íCp�
�ΩTA��\UCd��⌡µ JGSS ��{íC

v <program> �n��A��ⁿwzQn⌡µ�d�{í (ClientBServerBJAASClient � JAASServer)C
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v [options] �zn⌡µ�d�{í�∩����CYnπ�Σ��∩�MµA���UCⁿOG

java com.ibm.security.jgss.test.<program> -?

�: zi��N Java �e javax.security.auth.useSubjectCredsOnly ]� FalseA÷¼ JGSS d�ñ� JAAS \

αC ϕMAJAAS d��w]	O}� JAASAϕ���e	� trueC D JAAS �ß��°A�{íh

�No��e]� falseAúDz�Ta]w�e	C

�÷ΩT

p�\¬�÷@��ΩT�d�d�G

v � 330��yd�G��⌡µd�{íz
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µA���F�n°A� (backupServer)C�°A�τπ���{í�{�ú�ΩTC

java -classpath ibmjgsssample.jar
-Dcom.ibm.security.jgss.debug="app, cred"

com.ibm.security.jgss.test.Server -p 4444
-n superSecureServer -s backupServer

�Q⌡µ�d�Y�π�UCTºG

listening on port 4444
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���UCⁿO���D JAAS �n°A�A�°A�b≡ 3333 W�ÑA�BHDΘ backupServer �¡≈

⌡µG

java -classpath ibmjgsssample.jar
com.ibm.security.jgss.test.Server -p 3333
-n backupServer
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���UCⁿO (ΣJP@µ) �⌡µ JAAS �ß� (myClient)C�ß�PDqú (securityCentral) �Dn°

A��iµqTC�ß��b��w]w
�z{í�ípU⌡µAB�� JAAS tmM�h�� config �

²ñ� Java �h�Cp� config �²��÷ΩTA��\Uⁿ IBM JGSS d�C

java -classpath ibmjgsssample.jar
-Djava.security.manager
-Djava.security.auth.login.config=config/jaas.conf
-Djava.security.policy=config/java.policy
-Djava.security.auth.policy=config/jaas.policy
com.ibm.security.jgss.test.JAASClient -n myClient
-s superSecureServer -h securityCentral:4444
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X�í
��v) �N�C

∩����Ñ�

�� Java {í½≤�A���UC�hA≤Uzw∩�µ���⌡µ�í�∩��n��
�Ñ�G

v �µ��
�Bz�A�H�
�Ñ� 30 � 40 ����
� Java {í½≤C

v �µu��Y� (JIT) s���⌡µ�A��� *Interpret �
�������
� Java {íCH

*Interpret ������ Java {íA±�
�Ñ� 40 ����{í≤pC

v �µ��w]⌡µ�í� (VX
�BzP JIT s��)A���UC]w	��� Java {í½≤G

– ∩≤�µH
�Bz�⌡µ��OA���
�Ñ� 30 � 40

– ∩≤�µH JIT s���⌡µ��OA�� *Interpret �
���

p�
�ΩTA��\HUU�G

�� Java {í (CRTJVAPGM) 
εyÑⁿO

∩���≤��í�⌡µ Java {í

��Y�s��

�� JIT s��PuVX�í
�� (MMI)v����αAXGPs��{íXú�WUC MMI ��� Java

{íXA
�� os400.jit.mmi.threshold Java t��e�ⁿw�{�	�εCF�{�	ºßAi5/OS �N JIT
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s��bs�Φk�����í�Ω�AßOb����ΦkWC��Y�s�� (JIT) iHú�¬
�
�

�{íXA��≤gLems��{íXA⌡µ�í�αiH≥oú�Cp��� JIT �∩i���αAiH

�� CRTJVAPGM ����
� Java {í½≤C

Y{í⌡µwCA�ΘJπ� Java {í (DSPJVAPGM) 
εyÑⁿOA�° Java {í½≤���C�Tw

Java {í½≤w�z���
⌡µ�íCp��≤⌡µ�íAziαnRú Java {í½≤AAHúP��


������s� Java {íC

p�
�ΩTA��\G

uπ� Java {í (DSPJVAPGM)v
εyÑⁿO

��	�O
Θ�	�����OⁿJ�

∩≤q����OⁿJ�ñⁿJ��OA�� i5/OS Java Ω�≈� (JVM) ��O�Θ�������OⁿJ

�AiHú����αC���O�ΘiHxs�
� Java {í½≤A� JVM ½	��C½	��xs�

Java {íA�≤i�K½���� Java {í½≤�τ����XA]�α≈ú��αC

���UC�e�
ε����OⁿJ����O�ΘG

os400.define.class.cache.file
o��e�	ⁿw�� Java ARchive (JAR) ��W� (	π⌠�)Cⁿw� JAR ����]t��

� JAR �² (� jar QSH ⁿO��m)A H�@�B@ jar ⁿO�n¿�C ��≤⌠≤ Java

C L A S S P A T H ñ]tⁿw� J A R �Co��e�w]	�

/QIBM/ProdData/Java400/QDefineClassCache.jarCúⁿwo��e�	AYi�����≈εC

os400.define.class.cache.hours
o��e�	ⁿw Java {í½≤b��O�Θñn�≥h[ (Hp��µ�)Cϕ JVM WLⁿw��

í���Y���� Java {í½≤Ai5/OS N�q��O�Θñ	ú� Java {í½≤Co��e�

w]	� 768 p� (33 %)C�j	� 9999 (j� 59 g)C Yⁿw�	� 0A�O i5/OS Lkδ�

���Qi���	Ai5/OS Y��w]	C

os400.define.class.cache.maxpgms
o��e�	ⁿw��O�Θ�hiHOsh� Java {í½≤Cϕ��O�ΘWX�¡ε�Ai5/OS N

�q��O�Θñ	ú��� Java {í½≤Ci5/OS �±� JVM e��� Java {í½≤��íA

P�
����{í��Cw]	� 5000A�j	� 40000CYⁿw�	� 0A�O i5/OS Lkδ�

���Qi���	Ai5/OS Y��w]	C

∩≤b os400.define.class.cache.file �eñⁿw� JAR �A��� DSPJVAPGM �P�w��� Java {í

½≤�C

v DSPJVAPGM π�e�� Java {íµ�AⁿXw��� Java {í½≤�C

v Java {íjpµ�ⁿX��� Java {í½≤����xsΘ�qC

v b��� JAR �W���ⁿO�ADSPJVAPGM π�e��ΣLµ�hLNqC

	��α

⌡µ@� Java ��{íiα���jq� Java {í½≤Cb��{í⌡µ	ªºeA��� DSPJVAPGM

�P���� Java {í�qO��±�j	Cϕ��O�Θú¼�A��{í�αN�h�A]� i5/OS i

αq��O�Θñ	ú��{í���í�{íC
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iH�ε��O�Θú¼��P�αh�C�pAY��{íg�⌡µABb��O�ΘñⁿJúP{íAz

iH]w��{í����O���O�ΘC���O���O�ΘiH�ε��O�Θú¼A�K i5/OS q

��O�Θñ	ú Java {íCt�AτiW[ os400.define.class.cache.maxpgms �eñⁿw��	C

iHb JAR �W��u�≤ Java {í (CHGJVAPGM)v
εyÑⁿOA�≤��O�Θñ�O��
�Ñ

�CCHGJVAPGM �vT��O�Θ�eOd�{íC�≤�
�Ñ�ºßAos400.defineClass.optLevel �e

Nⁿwp≤∩��O�Θ�[J�⌠≤�O�H�
�C

�pAY�h� 10000 � Java {í½≤���ú�ú���� JARA�C@� Java {í����¡�° 1

�A�]wUC���e	G

os400.define.class.cache.file /QIBM/ProdData/Java400/QDefineClassCache.jar
os400.define.class.cache.hours 8760
os400.define.class.cache.maxpgms 10000

∩�⌡µ Java {í�����í

⌡µ Java {í�AziH∩�Qn����íC���íúiHτ�{íXA]iH�� Java {í½≤�O

sτ�ºe�{íC

ziH��UC⌠≤@��íG

v ��

v 
�Bz

v JIT s�

v JIT s��
�Bz

∩��í 	�Ω�

��
⌡µ���C@����XC

p�H���í⌡µ Java {í��÷ΩTA��\⌡µ Java

(RUNJVA) ⁿOC

��Bz
�@�IsYΦk�AN�ú��Φk�≈�ⁿOA�Bx

s��U�{í⌡µ���Cπ�t�]P�@�@��

�C

p�H
�BzΦí�⌡µ Java {í��÷ΩTA��\⌡

µ Java (RUNJVA) ⁿOC
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∩��í 	�Ω�

JIT s�
i5/OS ��� Java ΦkA
�F� os400.jit.mmi.threshold

Java t��e�ⁿw�{�	�εCF�{�	ºßAi5/OS

N��� JIT s��NΦks�¿���≈�ⁿOC

Yn��Y�s��A]Ns��	]� jitcCiH��s

W⌠����]w java.compiler t��e�]w�	C�q

UCMµ∩�@�Φk�]ws��	G

v q iSeries °A��ⁿOµú�A��usW⌠���

(ADDENVVAR)vⁿO�sW⌠���CMßAA��

u⌡µ Java (RUNJVA)vⁿO� JAVA ⁿO�⌡µ Java

{íC�p��G

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc)
JAVA CLASS(Test)

v b iSeries ⁿOµW]w java.compiler t��eC�pΘ

J JAVA CLASS(Test) PROP((java.compiler jitc))

v buQshell 
��vⁿOµW]w java.compiler t��

eC�pΘJ java -Djava.compiler=jitc Test

]w�	ºßAJIT s��b⌡µ�� Java {íXºeú�

²∩Σiµ�
�C

JIT s����Bz
uJIT s��v��ú��kOft jit_de ∩�Cft�∩

�⌡µ�AwzL
�Bz��
��{í�H
�Bz�

í�⌡µC��gL
��
��{íAhH JIT �í�⌡

µC

Y�µ JIT P
�Bz@��A�Ns��	]�

jitc_deCiH��sW⌠����]w java.compiler t�

�e�]w�	C�qUCMµ∩�@�Φk�]ws��

	G

v b i S e r i e s ⁿOµWΘJusW⌠���

(ADDENVVAR)vⁿO�sW⌠���CMßAA��

u⌡µ Java (RUNJVA)vⁿO� JAVA ⁿO�⌡µ Java

{íC�pΘJ

ADDENVVAR ENVVAR (JAVA_COMPILER) VALUE(jitc_de)
JAVA CLASS(Test)

v b iSeries ⁿOµW]w java.compiler t��eC�pΘ

J JAVA CLASS(Test) PROP((java.compiler jitc_de))

v buQshell 
��vⁿOµW]w java.compiler t��

eC�pΘJ java -Djava.compiler=jitc_de Test

]w�	ºßAN����
�Bz���º�O���

Java {íCpG Java {í�DO�F
�Bz���Ah

JIT b�O��⌡µºe�²∩Σiµ�
�Cp�
�Ω

TA��\Y�s��P
�Bz�±�
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�T�ΦkiH⌡µ Java {í (CLBQSH � JNI)CT�U�WS�Φk�ⁿw�íCUϕπ�	¿�ΦíC

�í CL ⁿO QShell ⁿO JNI Is API

�� INTERPRET(*YES) - D j a v a . c o m p i l e r = N O N E

-interpret

os400.run.mode=interpret

DE INTERPRET(*NO) -Djava.compiler=NONE v o s 4 0 0 . r u n . m o d e =

program_created=pc

v os400.create.type= direct

JIT INTERPRET(*JIT) -Djava.compiler=jitc os400.run.mode=jitc

JIT_DE(w]	) INTERPRET(*OPTIMIZE)

OPTIMIZE(*JIT)

-Djava.compiler=jitc_de os400.run.mode=jitc_de

Java ���

Java 
���≤ Java Ω�≈��@í�AiHw∩Sw�wΘ¡x��� Java �O��CJava 
��iN

C@����X�XAMß∩����X⌡µ@sΩ≈�ⁿOC

Java Ω�≈�

RAs�

Java α½{íO IBM i5/OS �≤AiHw²Bz�O��ANΣ��AH�� iSeriesJava Ω�≈��⌡µC

Java α½{íiH���≥�B÷p�O����
�{í½≤C

�	w]A�{í½≤]tgLs�� 64 �� RISC ≈�ⁿO����OC Java 
��ú�b⌡µ�í�

��
��{í½≤C�O≤ⁿJ�O���
�⌡µC

�w]A�H JIT ��
� Java {íCYn�� Java α½{íA�⌡µ CRTJVAPGMA�b RUNJVA �

JAVA ⁿOWⁿw��α½{íC

ziH��u��Java {í (CRTJVAPGM)vⁿOA�Ta�� Java α½{íCCRTJVAPGM ⁿO⌡µ�N

��
��O��� JAR �A�H⌡µ{í�úA��⌠≤�@Cp�iHú¬{í�@�⌡µ��t
C

Yú�αw]��
�≈εA�∩� CRTJVAPGM ⁿOAYiTON�
��Goº�Ñ�A]²�O��

� JAR ��÷� Java {í≤��vaB��íC

∩�O��BJAR �� ZIP �⌡µ CRTJVAPGM ⁿOAiHN�������O�
�A�ú�� Java {

í½≤]Nπ��≥�Ci@B�ú�⌡µ�í�αCQ� CRTJVAPGM ⁿO��≤ Java {í

(CHGJVAPGM) ⁿOAτi�≤�
�Ñ��∩�w]	 10 H��ΣL�
�Ñ�Cb�
�Ñ� 40 WA

JAR ����Oºí�iµs�A���O��CJµ�C�Oís�iH∩�Ist
CCJµ�iH	


°úΦkIs�B�⌡µ�íC��Ab JAR �� ZIP ����OºíAτiNΦkCJµ�Cb

CRTJVAPGM ⁿOWⁿw OPTIMIZE(*INTERPRET)AiHτ�ⁿOWⁿw�⌠≤�OA�NΣ��AH���

í�⌡µC

u⌡µ Java (RUNJVA)vⁿOτiⁿw OPTIMIZE(*INTERPRET)C���ⁿwXAú��÷{í½≤��


�Ñ��≤Aú��� Java Ω�≈�ºU⌡µ�⌠≤�OCw∩H�
�Ñ� 40 �α½��Oiµú�

�AoND���CYnjε��A��� INTERPRET(*YES)C

p�½	���OⁿJ����º Java {í��÷ΩTA��\ Java �α�q�u����O�Θ����

���OⁿJ�vC

Java RAs��α
q:
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zLz]w��
�Ñ�AiHMwα½�t
C

�
�Ñ� 10 �α½t
��A²ú��{í⌡µ��t
Aq�úp≤¬��
�Ñ�C�
�Ñ� 40

�n�[�α½�íA²{í⌡µ�t
��C

�� Java {íú��
��Ñ� 40C]�ALkHÑ� 40 ⌡µ���{íAiH∩�Ñ� 30 �⌡µC∩

≤LkH�
�Ñ� 40 �⌡µ�{íAziH���v�X�
� LICOPT ��rΩ�⌡µC²]\Ñ� 30

N¼H⌡µz�{íC

∩≤iαbt@� Java Ω�≈�ñ⌡µ� Java {íXAY⌡µΦ�X{�DA������
�Ñ� 30 N

�Ñ� 40CY�N��ABziH�ⁿo���αϕ{AYúA�⌠≤�πCYznD≤n��αA��\

LICOPT ��rΩAA�p≤�����U��
��í��÷ΩTC�pA@}liH�� OPTIMIZE(40)

LICOPT(NoPreresolveExtRef) ���{íCY���{í�∩úsb�OoXL��IsA� LICOPT 	�O

i²{í⌡µUhAú���DC

YnP� Java {í�������
�Ñ�A���uπ� Java {í (DSPJVAPGM)vⁿOCYn�≤ Java

{í��
�Ñ�A���u�� Java {í (CRTJVAPGM)vⁿOC

Y�s��

JIT s��O@�¡xM��s��Ai�C@�n�Φkú�≈�ⁿOC

�÷�� JIT s���
�ΩTAH� JIT s��P
�Bzºí�tºA��\UCU�G

Java Runtime �α�N��C

JIT s��P
�Bz�±�C

�: i5/OS �w]	Q�uVX�í
�� (MMI)v��� (Ds�) Java ΦkCMMI ≤��C� Java Φk

�A]�P�iµ�α�RCbF� os400.jit.mmi.threshold �e�ⁿw�{�	ºßAMMI N�ⁿw i5/OS

�� JIT s���s�ΦkC

p��÷ΩTA��\Aϕ Java t��eMµñ� java.compiler �e� os400.jit.mmi.threshold �eG

Java 2 SDK (J2SDK) ���� Java t��e

Y�s��P��Bz�±�:

Yz�b�{O��Y�s���O
�Bz�í�⌡µ Java {íAUϕiú�B��ΩTA≤Uz�	�{

�¼p�X�
�α�C

Y�s���
�Bz�í

Y�s�� ��Bz

n���s�⌠≤ΦkCJIT s��s�Φk�t
A±


�Bz≤�C

i²z��u�� Java {í (CRTJVAPGM)v
εyÑ

(CL) ⁿOAs�π��O� JAR �CYzús���A


�Bz�b⌡µ�í��s���C

²zb}o{í�L{ñ�K�� CRTJVAPGM CL ⁿOC

∩≤⌡µ��ú���	{íX�¬�A���{íAzτ

i�� JIT s��C

jí≈i�Yíp�°A���{íAúb�
�Ñ� 40

W��
�BzA]�ÑiαH�ú�h����P���

o���{íC�≤h����u@@�O�Θñ�P�s

X�íA]�iHYpO�Θ	\
C
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Y�s�� ��Bz

b⌡µ�í�t⌡µ�°��
�� Java S���
�C ���°��
�A]�
�Bzb⌡µ�íúiµ�


�CM�A
�BzLkl�⌡µ Java Sw��
� (�

pANΦkCJµ�)A]� Java {í½≤�U�W�C

��≤
�BzA{íX�α�¬Cbjí≈ípUAJIT ú

��{íX��αAq�¬≤
�Bz�
�Ñ� 40C

ú� Java {í�����v¡��@ΦíC

Java Uú¼�

w∩úAⁿ{í���½≤A
±Σ���xsΘA�{
�º�uUú¼�vC»n�Uú¼�A{í]p

vúAsg÷X��{íX��Tu
±v�uRúv½≤Co�{íXg��PuO�Θ¬�v{í�

�CUú¼������	���{íLkAs��@�½≤�@�½≤CoO]�b⌠≤{í�cñA∩�

½≤wL⌠≤��C@��¼½≤ºßAzNiHAtm�í�ΣL��C

Java ⌡µ�í⌠�]AUú¼��AiH
±úA���O�ΘCUú¼���°íp�n���⌡µC

t�Aτi�� java.lang.Runtime.gc() ΦkAb Java {í�
εU�Ta��Uú¼��C

IBM Developer Kit for Java iÑUú¼�

IBM Developer Kit for Java �Ω@iÑ�Uú¼��tΓkC�tΓkiH�d��¼Lks��½≤A�

Bú�y¿ Java {í�@��π�yCt�A�µ¼���b⌡µñ���ⁿºU (�D≤µ@ⁿºU)A≤

U�d½≤��C

\hUú¼��ú�u
í��v�{HCoN��Aϕ�¼g�}l�AúF�b⌡µUú¼��ⁿH�A

ΣL���ⁿú�bUú¼��B@��εCb�ípUAJava {í���A�¼��b�≥B@�A¡x�

hBz�\αú] Java �÷OCiSeries tΓkú�P��ε��{íⁿCªi²o�ⁿbUú¼��⌡µ�

�≥B@Cªi�ε��{H�X{A�TObUú¼��íi�≥����Bz�C

Uú¼�i�	z�� Java Ω�≈��ⁿw������⌡µCτi���� java.lang.Runtime.gc() ΦkA

b Java {í�
εU�T��Uú¼�C

p�≥��wqA��\ Java Uú¼�C

Java Uú¼��α
q

iSeries Java Ω�≈��Uú¼�Hs≥DPB�íB@Cu⌡µ Java (RUNJVA)vⁿO�Uú¼�ljp

(GCHINL) ��Aiα�vT��{í�αC

GCHINL ��ⁿwUú¼�ºí�\h�s�½≤�íC�p�	iα�PUú¼�tⁿ�½C�j�	τi

α¡εUú¼�A�PO�Θú¼���CM�A∩jí≈��{í�ÑA��w]	�	N�úFC

Uú¼���⌠Y½≤O��sb⌠≤�����A��Mw�½≤O�wL�BC

Java ��ΦkIs��α�N��

��ΦkIsb iSeries °A�W�⌡µ�αAiαúpbΣL¡xWnC

wN Java Ω�≈�	�≈��� (MI) ºUA���
� iSeries °A�W� JavaC��ΦkIs�nIs

Wh� MI {íXABiα�n∩ Java Ω�≈�⌡µ�µ�Q�uJava ���� (JNI)v�IC��Φkú

�	uOBzz� Java Ni�÷sg�p�íC∩≤⌡µ�í�°BLkb Java ñ
����t�\αA�

�	zL��Φk���C
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Java ΦkCJµ���α�N��

NΦkCJµ�iH�π∩�ΦkIs�αC⌠≤ final ΦkAú�AXCJµ�C

b iSeries °A�WAiHbs��zL javac -o ∩��Q�µ�S�C�� javac -o ∩��A�O���

α½ß� Java {í��jC�� -o ∩��A��q��{í��íP�α�ΦC

�: @δ�ÑA�nún�� javac � -o ∩�A�NCJµ���@d�ß≥ÑqABzC

Java α½{í�\b�
�Ñ� 30 ��
�Ñ� 40 WCJµ�C�
�Ñ� 30 iHbµ@�O�CJ@

� final ΦkC�
�Ñ� 40 iHb ZIP �� JAR ��CJ final ΦkCziHQ� AllowInlining �

NoAllowInlining LICOPT ��rΩ�
εΦkCJµ�CiSeries 
��ú�NΦkCJµ�C

Y� (JIT) s��]�Njí� final ΦkCJµ�CCϕ JIT s�����AYP�CJµ���G�
A

N���⌡µCJµ���@C

Java º��α�N��

iSeries º�[cΣ�h������½�αOCª��\úPyÑVX¼�Cb iSeries °A�WYX Java º

�AN�iα¬≤ΣL¡xCúD�����{í⌡µy{Tw�� Java º�A�h�	úvTπΘ���{

í�αC

Java Isl	�αuπ

Java ΦkIsl�iw∩C@� Java Φk�⌡µ�íAú�½n��αΩTC

bΣL Java Ω�≈�WAziα��� java ⁿOW� -prof (�α�R) ∩�CYnb iSeries °A�W�

�ΦkIsl�Az�bu�� Java {í (CRTJVAPGM)vⁿOµWⁿwu���α¼� (ENBPFRCOL)v

ⁿOC���÷Σr�� Java {íºßAYi��t�Is/��l��¼�u�α�s{í (PEX)vwqA

}l¼�ΦkIsl�C

uCL�α�s{í°i (PRTPEXRPT)vⁿO�ú��Is/��l�ΘXAiw∩ⁿl��C@� Java Φk

�C@�IsAπ�Σ���ñíBzµ� (CPU) �íC��AziαLk²���O��ú��Is��l

�C��Az]�iαIs����l����ΦkMt�τ�Cb�¼pUAßObo�Φk�t�τ�W

��� CPU �íN��pCMßAV�ß@�IsBw��� Java ΦkúX°iC

Java ⌡µ�í�αuπ

∩≤ Java {í���C@� Java Φk���t�\αAt�h��ñíBzµ� (CPU) �α�RiHpΓ

X�∩ CPU �íqC

���u�α�s{í (PEX)vwq�l��α�°�p��� (*PMCO) ⌡µg��≤C q�ⁿwd�º

@ϕ���íjC�F¼����l��α�RΩTAJava ��{í�	�≥⌡µj� 2 � 3 ��� CPU

�íCo��	¼≈ú� 100,000 �HW���C uCL�α�s{í°i (PRTPEXRPT)vⁿOiHú�π

���{íg�� CPU �í
Φ�C o]AC� Java Φk���t�h��í�C∩≤ iSeries °A�W

⌡µ�{íA�αΩ�¼�� (PDC) uπτiú��α�RΩTC

�: ∩≤�n��� Java {íACPU �α�Rú�π��∩ CPU ��vC

���X

�αΩ�¼�� (PDC) uπ

u�αΩ�¼�� (PDC)vuπiw∩ iSeries °A�W⌡µ�{íú��÷��α�RΩTC
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Java Ω�≈� Profiler ��

uJava Ω�≈� Profiler �� (JVMPI)vO@���∩ Java Ω�≈� (JVM) iµ�α�R�Ωτ���A

��b Sun � Java 2 SDK ��� (J2SDK) 1.2 �ñ	}PΩ@C

JVMTI �NF JVMPI �uJava Ω�≈�ú�{í�� (JVMDI)vCJVMTI ]t JVMDI � JVMPI ���

\αAH�@�s\αCJVMTI wsW� J2SE 5.0 �@í�C�����NúAú� JVMDI � JVMPI �

�A��ú� JVMTIC

p�Ω@ JVMTI ��÷ΩTA��\ Sun Microsystems 	q⌠�� JVMTI Reference ⌠�C

JVMPI/JVMTI Σ��b JVM �Y� (JIT) s��ñ�Ws�
AϕoΓ�≈ε���AN�ú��≤ΩT�

�α�RNz{íC�α�RNz{íΩ@�@�πXyÑ⌠� (ILE) A�{íCProfiler �V JVM �e


εΩTAH����� JVMPI/JVMTI �≤C�pAProfiler iα∩Φk Entry � Exit l�IúP�	A��

NiV JVM ϕ�úQ�¼o��≤q�CY���≤AJVM � JIT �t� JVMPI/JVMTI �≤s�
��

e�≤q���α�RNz{íCProfiler �N�µ�¼��≤i� JVMAϕ�≤o��AJVM N�N�≤q

��e� ProfilerC

A�{í QSYS/QJVAJVMPI ú� JVMPI τ�C

QSYS ��w��� QJVAJVMTI �A�{íΣ� JVMTI \αC

p��÷ΩTA��\ Sun Microsystems 	q� JVMPIC

¼� Java �αΩ�

Ynb iSeries °A�W¼� Java �αΩ�A�ϕ�UCBJC

1. ��u�α�s{í (PEX)vwq�ⁿwG

v ���wq�W�

v Ω�¼���¼

v u@W�

v z�µ¼��÷t�ΩT�@tCt��≤

�: YzQn�ΘXO java_g -prof �¼A�Bz�D Java {í�Swu@W�Ah *STATS � PEX

wqu≤ *TRACE wqC

HU� *STATS wq�d�G

ADDPEXDFN DFN(YOURDFN) JOB(*ALL/YOURID/QJVACMDSRV) DTAORG(*HIER)
TEXT(’your stats definition’)

� *STATS wqú��o���b⌡µ� Java �≤C�O²z�v� Java Ñq@�ño�� Java �≤C

o�@��íiα�W[ Java {í�⌡µ�íC

HU� *TRACE wq�d�G

ADDPEXDFN DFN(YOURDFN) TYPE(*TRACE) JOB(*ALL) TRCTYPE(*SLTEVT)
SLTEVT(*YES) PGMEVT(*JVAENTRY *JVAEXIT)

∩≤t�ñH ENBPFRCOL(*ENTRYEXIT) ����⌠≤ Java {íA� *TRACE wq�qñ¼�⌠≤ Java

iJ�≤�⌡X�≤Cp�N�Po�¼���R± *STATS l�≤CA°z� Java {í�≤�hΦ�

PEX Ω�¼���≥�í�wC

2. b PEX wqW�{í�≤��ºUA�� *JVAENTRY M *JVAEXITA² PEX α≈δ� Java iJ�

⌡XC
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�: Yz��Y� (JIT) s���⌡µ Java {íXAhú��� CRTJVAPGM ⁿO�
�Bz@��

�iJ�⌡XCϕz�� os400.enbprfcol t��e�AJIT �Q�iJ��⌠s�
�ú�{íXC

3. �� Java {í��VuiSeries �αΩ�¼��v°i{í�≤C

Yn⌡µ��@A�∩zn°i�αΩ��⌠≤ Java {íA⌡µ�� Java {í (CRTJVAPGM) ⁿOCz

��� ENBPFRCOL(*ENTRYEXIT) ������ Java {íC

�: z�w∩n¼��αΩ��C@� Java {íA½�o�BJCY�⌡µo�BJAh PEX ú�¼

��αΩ�AB⌡µ uJava �αΩ�α½� (JPDC)vuπ]ú�ú�ΘXC

4. ��u���α�s{í (STRPEX)vⁿO��� PEX Ω�¼�C

5. ⌡µzn�R�{íC

��b�ú⌠�ñ⌡µ�{íCb�ú⌠�ñAu�í�N�ú�jqΩ�C�N¼��í¡ε� 5 ��C

oq�í�⌡µ� Java {í�ú�jq PEX t�Ω�CY¼��hΩ�ABz�íNWXXz�d≥C

6. ��u�⌠�α�s{í (ENDPEX)vⁿO��⌠ PEX Ω�¼�C

�: YúO�@��⌠ PEX Ω�¼�Az�ⁿwm½�� *YESA�hú�xsz�Ω�C

7. ⌡µ JPDC uπC

8. ��z∩���°�ANπX��t��²s��t�Gjava_g -prof �°�� Jinsight �°�C

ziHq iSeries °A��s���A@�⌠≤Aϕ�α�Ruπ�ΘJC

u�αΩ�¼��vuπ

u�αΩ�¼�� (PDC)vuπiw∩ iSeries °A�W⌡µ�{íú��÷��α�RΩTC

\h Java Ω�≈��ú����α�R∩�A�° java_g \α�Ω@Φí�wC��Sϕú���� Java

Ω�≈�Aú� -prof ∩�CziHbIs Java {í�ⁿw�∩�Cⁿw�∩��AJava Ω�≈��ú�O

²�A�t Java {í≤⌡µ�íB��
�í���÷ΩTCJava Ω�≈��Y�ú�o�ΩTC

b iSeries °A�WAu�α�s{í (PEX)vo�\αiH�R{í�SwO²�t��≤CDB2 Ω�wi

Hxs�ΩTAτi�� SQL τ����ªCPEX ΩTOSw{íΩT�xswAi��ú� Java �α�

RΩ�Co��α�RΩ�P java_g -prof {í�α�RΩT�eC Java �αΩ�α½� (JPDC) uπi

Hú� java_g -prof {íΘXAH� IBM uπ Jinsight �M��{í�α�RΩTAτY JinsightC

p�p≤¼� Java �αΩ���÷ΩTA��\¼� Java �αΩ�C

Java �αΩ�α½�uπ

∩≤ iSeries °A�W⌡µ� Java {íAuJava �αΩ�α½� (JDPC)vuπi²z���÷� Java �α

Ω�Co��αΩ�P Sun Microsystems 	qº Java Ω�≈� java_g -prof ∩�� IBM Jinsight ΘX�

�αΩ�ΘX�eC

�: JDPC uπú��ΘXLk
�\¬C���i�ⁿ java_g -prof � Jinsight Ω�� Java �α�Ru

π��Rz�Ω�C

JDPC uπiHs� DB2/400 (�� JDBC) xs�uiSeries �α�s{í (PEX)vΩ�CANΩ�α½¿

Jinsight �@δ��α�¼CMßAJPDC �NΘX�xsbπX��t�ñ����ⁿw��mC

�: ϕzb iSeries °A�W⌡µⁿw� Java ��{í�A�ϕ�Aϕ� iSeries Ω�¼�{
�¼� PEX

Ω�Cz�]w PEX wqA]Awq{í��XH�xs{
�iJI�⌡XICp�p≤¼� PEX

Ω��]w PEX wq�
�Ω�A��\ Performance Tools for iSeries, SC41-5340C
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p�p≤⌡µ JPDC ��÷ΩTA��\⌡µ Java �αΩ�α½�C

ziH�� Qshell ⁿOµ���u⌡µ Java (RUNJVA)vⁿO��� JPDC {íC

⌡µ Java �αΩ�α½�

Yn⌡µuJava �αΩ�α½� (JPDC)v�¼��αΩ�A�ϕ�UCBJC

1. ΘJ�@�ΘJ��AY�� java_g -profA�ΘJ generalAYQn Jinsight ΘXAhΘJ jinsightC

2. ΘJ�G�ΘJ��AΣ���¼�Ω�ºu�α�s{í (PEX)vwq�W�C

�: ]�su�í����W�A�H�N�W�¡ε� 4 � 5 �r�C

3. ΘJ�T�ΘJ��AΣ� JPDC u@�ú�º���W�C

����gJ{µπX��t��²ñC��� cd (PF4) ⁿO�ⁿwπX��t��{µ�²C

4. ΘJ���ΘJ��AΣ� iSeries Dqú÷píΩ�w�²���W�C

�zLu��÷píΩ�w�²�� (WRKRDBDIRE)vⁿO�d�W�C �� *LOCAL ⁿX��@÷p

íΩ�wC

Yn�@�{íXA/QIBM/ProdData/Java400/ext/JPDC.jar ���≤ iSeries °A�� Java �O⌠�ñCϕ

{í⌡µ	¿�AYi≤{µ�²UΣ�σrΘX�C

iH�� iSeries ⁿOµ� Qshell ⌠��⌡µ JPDCCp�
�Ω�A��\d�G⌡µ Java �αΩ�α½

�C

d�G⌡µ Java �αΩ�α½�:

ziH�� iSeries ⁿOµ� Qshell ⌠��⌡µuJava �αΩ�α½� (JPDC)vC

�� iSeries ⁿOµG

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

1. b iSeries ⁿOµAΘJu⌡µ Java (RUNJVA)vⁿO� JAVA ⁿOC

2. b�O��µΘJ com.ibm.as400.jpdc.JPDCC

3. b��µΘJ general pexdfn mydir/myfile myrdbdireC

4. b�O⌠���µΘJ ’/QIBM/ProdData/Java400/ext/JPDC.jar’C

�: Y CLASSPATH ⌠���w]t ’/QIBM/ProdData/Java400/ext/JPDC.jar’ rΩAhiH�ñ�O⌠

�CiH��usW⌠��� (ADDENVVAR)vⁿOBu�≤⌠��� (CHGENVVAR)vⁿO�uB

z⌠��� (WRKENVVAR)vⁿOAN�rΩ[J CLASSPATH ⌠���ñC

�� Qshell ⌠�G

1. ΘJu�� Qshell (STRQSH)vⁿO��� Qshell 
��C

2. bⁿOµΘJG

java -classpath /QIBM/ProdData/Java400/ext/JPDC.jar com.ibm.as400/jpdc/JPDC
jinsight pexdfn mydir/myfile myrdbdire

�: Y{µ⌠�ñw[J ’/QIBM/ProdData/Java400/ext/JPDC.jar’ rΩAhiH�ñ�O⌠�CiH��

ADDENVVARBCHGENVVAR � WRKENVVAR ⁿOAN�rΩ[J{µ⌠�ñC

p�I�ΩTA��\⌡µ Java �αΩ�α½�C
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IBM Developer Kit for Java �ⁿO�uπ

�� IBM Developer Kit for Java �AziHft Qshell 
����� Java uπA��� CL ⁿOC

Yzw� Java {í]p�gτAziα�±��w��uQshell 
�� JavavuπA]�o�uπ��ⁿ Sun

Microsystems 	q�Java Development KitCp� Qshell ⌠����ΩTA��\ Qshell 
��C

YzO@� iSeries {í]pvAiα��� iSeries °A�⌠�ñ�ú� Java CL ⁿOCp��� CL ⁿO

�uiSeries ΓΦ�vⁿO��÷ΩTA��≥\¬HU�eC

ziHN IBM Developer Kit for Java PUC⌠≤ⁿO�uπft��G

v Qshell ⌠�]tq��{í}o��� Java }ouπC

v CL ⌠�]t CL ⁿOAA�≤ Java {í��
���zC

v � 352��yJava Σ�� iSeries ΓΦ�ⁿOzτi���⌡µ�
�� Java {íC

IBM Developer Kit for Java Σ�� Java uπ

IBM Developer Kit for Java Σ�UCuπC

ú����í�AJava uπ (ajar uπú�) Σ� Sun Microsystems 	qWw�yk�∩�C
íú�zL

uQshell 
��v�⌡µC

ziH��u�� Qshell (STRQSH � QSH)vⁿO���uQshell 
��vC ϕuQshell 
��v⌡µ�A

�X{uQSH ΘJⁿOve�Ce�ñ�π� Qshell U⌡µº Java uπ�{íú����ΘX�TºC∩

Java {í�⌠≤ΘJA]ú¬���e�Cp��÷ΩTA��\ Qshell � Java ⁿOC

�: Qshell �Lk
��� iSeries ⁿOΘJ�\αCYn��ⁿOµA�÷ F21 (CL ΘJⁿO)C

Java uπ

p� Java uπ�í�A��\UCDDC

Java ajar uπ:

ajar uπO jar uπ�t@��N��Ai������@ Java ARchive (JAR) �CziH�� ajar u

π��@ JAR �P ZIP �C

ajar uπi� jar uπ@�ACX JAR ���eBq JAR ���B��s� JAR �A�BΣ�\h� ZIP

µíC��Aajar uπ�Σ�b{�� JAR �ñsW�Rú��C

buQshell 
��vñYi�� ajar uπCp��÷ΩTA��\ ajar - �N� Java ArchiveC

Java appletviewer uπ:

Java appletviewer uπú�n Web s²�ANi²z⌡µ AppletC�uπ�e≤ Sun Microsystems, Inc. �

ú�� appletviewer uπC

Yn⌡µ appletviewer uπAz�n�� Native Abstract Window Toolkit (NAWT)A������

sun.applet.AppletViewer �OA�buQshell 
��vñ⌡µ appletviewer uπC

HU��� sun.applet.AppletViewer �O�⌡µ TicTacToe �d{í�d�C�÷p≤ⁿJ�d{í��

÷ΩTA��\p≤��d��C

�bⁿOµΘJG
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cd ’/home/MyUserID/demo/applets/TicTacToe’

Y� JDK 1.3A�oXUCⁿOG

JAVA CLASS(sun.applet.AppletViewer) PARM(’example1.html’)
PROP((os400.class.path.rawt 2)(java.version 1.3))

Y� JDK 1.4A�oXUCⁿOG

JAVA CLASS(sun.applet.AppletViewer) PARM(’example1.html’)
prop((os400.awt.native true)(java.version 1.4))

Y� JDK 1.5A�oXUCⁿOG

JAVA CLASS(sun.applet.AppletViewer) PARM(’example1.html’)
prop((os400.awt.native true)(java.version 1.5))

HUObuQshell 
��vñ�� appletviewer uπ�⌡µ TicTacToe �d{í�d�C�÷p≤ⁿJ�d

{í��÷ΩTA��\p≤��d��C

�∩��ROpUG

cd /home/MyUserID/demo/applets/TicTacToe

Y� JDK 1.3A�oXUCⁿOG

Appletviewer -J-Dos400.class.path.rawt=2 -J-Djava.version=1.3 example1.html

Y� JDK 1.4A�oXUCⁿOG

Appletviewer -J-Dos400.awt.native=true -J-Djava.version=1.4 example1.html

Y� JDK 1.5A�oXUCⁿOG

Appletviewer -J-Dos400.awt.native=true -J-Djava.version=1.5 example1.html

�: -J O Appletviewer �⌡µ�íX�C-D ��eC

p� appletviewer uπ��÷ΩTA��\ Sun Microsystems 	q� appletviewer uπ

p≤��d��:

UC{
π�p≤b⌡µ Java appletviewer uπºe��d��C�{
�]z�µNd�����l�²

�G

1. bⁿOµΘJu�� Qshell (QSH)vⁿOC

2. �z���� ID ��lh�πX��t� (IFS) �² (Y�L��²)G

mkdir /home/MyUserID

3. b IFS �²����d{í�²G

mkdir /home/MyUserID/demo

4. N�²�½��d{í�²G

cd /home/myUserId/demo

5. Y� JDK 1.3A�bⁿOµΘJUCⁿOH���d{í�G

jar xf /QIBM/ProdData/Java400/jdk13/demo.zip

Y� JDK 1.4A����ⁿOG

jar xf /QIBM/ProdData/Java400/jdk14/demo.jar
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Y� JDK 1.5A����ⁿOG

jar xf /QIBM/ProdData/Java400/jdk15/demo.jar

Java apt uπ:

Java apt uπiBz{í	�C

apt uπ�� JDK 1.5 �ß≥��ú�CbuQshell 
��vñYi�� apt uπC

p� apt uπ��÷ΩTA��\ Sun Microsystems 	q� apt uπ

Java extcheck uπ:

b Java 2 SDK (J2SDK) ��� 1.2 ��≤¬��ñAextcheck uπi�	�� JAR �P�eww���


 JAR �ºíO�o����≡C�uπ�e≤ Sun Microsystems 	q�ú�� keytoolC

buQshell 
��vñYi�� extcheck uπC

�÷ extcheck uπ�
�ΩTA��\ Sun Microsystems, Inc. � extcheck uπC

Java idlj uπ:

idlj uπiHq�w�u��wqyÑ (IDL)v��ñú� Java s�C

idlj uπτ�� IDL-Java s��C�uπ�e≤ Sun Microsystems, Inc. �ú�� idlj uπC�uπ�A

�≤ Java Development Kits 1.3 �ß≥��C

p� idlj uπ��÷ΩTA��\ Sun Microsystems 	q� idlj uπ

Java jar uπ:

jar uπiNh����X¿�µ@ Java ARchive (JAR) �C�uπ�e≤ Sun Microsystems 	q�ú��

jar uπC

buQshell 
��vñYi�� jar uπC

�÷ jar uπ��N��A��\ ajar uπ�����@ JAR �C

p� iSeries ��t���÷ΩTA��\πX��t��πX��t�ñ���C

�÷ jar uπ�
�ΩTA��\ Sun Microsystems, Inc. � jar uπC

Java jarsigner uπ:

b Java 2 SDK (J2SDK) ��� 1.2 ��≤¬��ñAjarsigner uπiH�p JAR ��τ�w�pº JAR

���C

ϕ jarsigner uπ�nMΣpK≈���p JAR ��AN�s�� keytool �����z�≈�wCb

J2SDK ñAjarsigner P keytool uπ��N javakey uπC�uπ�e≤ Sun Microsystems, Inc. �ú�

� jarsigner uπC

buQshell 
��vñYi�� jarsigner uπC

�÷ jarsigner uπ�
�ΩTA��\ Sun Microsystems, Inc. � jarsigner uπC
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Java javac uπ:

javac uπiHs� Java {íCúF@���A�uπjí≈ú�e≤ Sun Microsystems, Inc. �ú�� javac

uπC

-classpath
ú�m½w]��O⌠�C�O�[�t�w]�O⌠�ß�C² -classpath ∩��m½

CLASSPATH ⌠���C

buQshell 
��vñYi�� javac uπC

Yzb iSeries °A�Www� JDK 1.1.x @�w]	A²�nq 1.2 ��≤¬��ñ⌡µ java ⁿOA�Θ

JUCⁿOG

javac -djava.version=1.2 <my_dir> MyProgram.java

�÷ javac uπ�
�ΩTA��\ Sun Microsystems, Inc. � javac uπC

Java javadoc uπ:

javadoc uπiHú� API σ≤C�uπ�e≤ Sun Microsystems, Inc. �ú�� javadoc uπC

buQshell 
��vñYi�� javadoc uπC

�÷ javadoc uπ�
�ΩTA��\ Sun Microsystems, Inc. � javadoc uπC

Java javah uπ:

javah uπ�U≤Ω@ Java ��ΦkCúF����A�uπjí�ú�e≤ Sun Microsystems 	q�ú�

� javah uπC

�: sg��Φkϕ�z���{íúO 100% Pure JavaCτϕ���{íLk
�≤VúP�¡xC�ΦWA

��Φkw∩≤Sw�¡x�t�C����Φkiα�W[��{í�}o�	@¿�C

buQshell 
��vñYi�� javah uπC�uπ�¬� Java �O��AMßb{µu@�²ñ�� C y

Ñ�Y�Csg��Y�O@�uiSeries Ωy� (STMF)vC�²�s���¿�ñA�αb iSeries °A�

� C {í��JC

javah uπ�e≤ Sun Microsystems, Inc. �ú��uπCM�AYⁿwFUC∩�AiSeries °A��[H


ñC

-td iSeries °A�W� javah uπú�n���²C

-stubs iSeries °A�W� Java �Σ�uJava ���� (JNI)v�í���ΦkC� JNI ºe���Φk�

í��ns�C

-trace P .c Stub �ΘX�÷AiSeries °A�W� Java �úΣ�C

-v úΣ�C

�: @	�ⁿw -jni ∩�CiSeries °A�úΣ� JNI ºe���ΦkΩ@ΦíC

�÷ javah uπ�
�ΩTA��\ Sun Microsystems, Inc. � javah uπC

Java javap uπ:
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javap uπiH��ws�� Java ��A�BLX Java {í�ϕ�kCϕt�WS���l��l{íXi

��Aª�\���UC

-b �∩��Q
ñCú�nP����eA]� iSeries °A�W� Java �Σ� Java Development Kit

(JDK) 1.1.4 PHW���C

-p b iSeries °A�WA-p úO���∩�Cz�	π≈X -privateC

-verify �∩��Q
ñCjavap uπb iSeries °A�Wú⌡µτ�C

buQshell 
��vñNiH�� javap uπC

�: �� javap uπ����OAiα�H�o��O��vX�C�� javap uπºeA�²\¬�O�

�vX�C

p� javap uπ��÷ΩTA��\ Sun Microsystems 	q� javap uπC

Java keytool:

b Java 2 SDK (J2SDK) ��� 1.2 ��≤¬��ñAkeytool ���	}PpK≈�∩B������z≈

�wCb J2SDK ñAjarsigner P keytool uπ��N javakey uπC�uπ�e≤ Sun Microsystems 	

q�ú�� keytoolC

buQshell 
��vñNiH�� keytoolC

�÷ keytool �
�ΩTA��\ Sun Microsystems, Inc. � keytoolC

Java native2ascii uπ:

native2ascii uπiHNt��lsXr� (D Latin 1 �D Unicode �r�) ���Aα½¿t� Unicode

sXr����C�uπ�e≤ Sun Microsystems, Inc. �ú�� native2ascii uπC

buQshell 
��vñYi�� native2ascii uπC

�÷ native2ascii uπ�
�ΩTA��\ Sun Microsystems, Inc. � native2ascii uπC

Java orbd uπ:

orbd uπΣ��ß�b CORBA ⌠�U
�MΣ�Is°A�W��≥�½≤C

ORBD ]tu���W�A�v�u�≥�W�A�vAi��N�u���W�A� (tnameserv)vCorbd u

πNu°A��z{ívBu¼��RWA�v�u��W�°A�v�\α�JΣñCYP servertool @

��Aϕ�ß�ns�°A��Au°A��z{ívN�MΣBnO���°A�C

�÷ orbd uπ�
�ΩTA��\ Sun Microsystems, Inc. � orbd uπC

Java pack200 uπ:

pack200 uπOiN JAR �úY� pack200 ��� Java ��{íC

pack200 uπ�A�≤ JDK 1.5 �ß≥��CbuQshell 
��vñYi�� pack200 uπC

p��÷ΩTA��\ Sun Microsystems 	q� pack200 uπ

�÷º�
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� 350��yJava unpack200 uπz

Java unpack200 uπN pack200 ���úY� JAR �C

Java policytool:

b Java 2 SDK ���ñApolicytool iH����≤��wqw�⌠� Java w
�h��í�htm�C

�uπ�e≤ Sun Microsystems 	q�ú�� policytoolC

policytool O@�buQshell 
��v� Native Abstract Window Toolkit (NAWT) ñiH�����í�

���� (GUI) uπCp��÷ΩTA��\ IBM Developer Kit for Java Native Abstract Window ToolkitC

�÷ policytool �
�ΩTA��\ Sun Microsystems, Inc. � policytoolC

Java rmic uπ:

rmic uπiú� Java ½≤� stub ���O��C�uπ�e≤ Sun Microsystems, Inc. �ú�� rmic u

πC

buQshell 
��vñYi�� rmic uπC

�÷ rmic uπ�
�ΩTA��\ Sun Microsystems, Inc. � rmic uπC

Java rmid uπ:

b Java 2 SDK (J2SDK) ���ñArmid uπ�lu��t��n{ívA]�ib Java Ω�≈�ñn

O���½≤C�uπ�e≤ Sun Microsystems, Inc. �ú�� rmid uπC

buQshell 
��vñYi�� rmid uπC

�÷ rmid uπ�
�ΩTA��\ Sun Microsystems, Inc. � rmid uπC

Java rmiregistry uπ:

rmiregistry uπibⁿw�≡Wiµ��½≤n²C�uπ�e≤ Sun Microsystems, Inc. �ú��

rmiregistry uπC

buQshell 
��vñYi�� rmiregistry uπC

�÷ rmiregistry uπ�
�ΩTA��\ Sun Microsystems, Inc. � rmiregistry uπC

Java serialver uπ:

serialver uπi��@�h��O����X��@�
C� IDC�uπ�e≤ Sun Microsystems, Inc. �

ú�� serialver uπC

buQshell 
��vñYi�� serialver uπC

�÷ serialver uπ�
�ΩTA��\ Sun Microsystems, Inc. � serialver uπC

Java servertool:

servertool ú�ⁿOµ��A���{í]pvnOB�°nOB���÷¼�≥�°A�C

�÷ servertool �
�ΩTA��\ Sun Microsystems, Inc. � servertoolC
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Java tnameserv uπ:

b Java 2 SDK (J2SDK) ��� 1.3 ��≤¬��ñAtnameserv (���W�A�) uπiú�W�A��

s�C�uπ�e≤ Sun Microsystems, Inc. �ú�� tnameserv uπC

buQshell 
��vñYi�� tnameserv uπC

Java unpack200 uπ:

Java unpack200 uπN pack200 ���úY� JAR �C

�b JDK 1.5 �ß≥��ñú� unpack200 uπCbuQshell 
��vñYi�� unpack200 uπC

p��÷ΩTA��\ Sun Microsystems 	q� unpack200 uπ

�÷º�

� 348��yJava pack200 uπz

pack200 uπOiN JAR �úY� pack200 ��� Java ��{íC

Qshell � Java ⁿO

Qshell ñ� java ⁿOiH⌡µ Java {íCúF����Ají��e≤ Sun Microsystems 	q�ú�� java

uπC

IBM Developer Kit for Java �
ñ Qshell º java ⁿO�UC∩�C

∩� í�

-cs úΣ��∩�C

-checksource úΣ��∩�C

-debug �∩�ⁿ iSeries �íú�{íΣ�C

-noasyncgc IBM Developer Kit for Java @	⌡µUú¼�C

-noclassgc IBM Developer Kit for Java @	⌡µUú¼�C

-prof iSeries °A���v��αuπC

-ss �∩�úA�≤ iSeries °A�C

-oss �∩�úA�≤ iSeries °A�C

-t iSeries °A����v�l�\αC

-verify b iSeries °A�W@	τ�C

-verifyremote b iSeries °A�W@	τ�C

-noverify b iSeries °A�W@	τ�C

b iSeries °A�WA-classpath ∩�ú�m½w]�O⌠�C�O�[�t�w]�O⌠�ß�C²

-classpath ∩��m½ CLASSPATH ⌠���C

Qshell � java ⁿOiΣ� iSeries °A��s∩�CHUCXΣ��s∩�C

∩� í�

-chkpath �∩��b CLASSPATH ñ�d�²�	�gJvC

-opt �∩�ⁿw�
�Ñ�C
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∩� í�

-Xrun[:] π�TºAⁿX JVM ���í JVM_OnLoad τ��A�{

í�∩����rΩC

-agentlib: ⁿXt� VM Nz{í� i5/OS A�{íCVM b���

í���q��wMµ�� i5/OS ��wñⁿJA�{íC

-agentpath: qo�∩�ß���∩⌠�ñⁿJ��wC���A��w

W�ú�i}A∩���	�Nz{íC

-javaagent:<jarpath>[=<options>] ⁿJ Java {í]pyÑNz{íAHP java.lang.instrument

M≤ft��C

jarpath ONz{í JAR ��⌠�Coptions ONz{í∩

�Czib�PⁿOµWh���

-javaagent:<jarpath>[=<options>]AH��h�Nz{íCh

�Nz{íi���P� jarpathC

CL ⁿO��ΩTñ�u⌡µ Java (RUNJVA)vⁿOAN
�í�o�s�∩�Cu�� Java {í

(CRTJVAPGM)vⁿOBuRú Java {í (DLTJVAPGM)vⁿO�uπ� Java {í (DSPJVAPGM)vⁿO�

CL ⁿO��ΩTAt�p≤�z Java {í��÷ΩTC

buQshell 
��vñYi�� Qshell � java ⁿOC

p� Qshell � java ⁿO�÷ΩTA��\ Sun Microsystems, Inc. � java uπC

Java Σ�� CL ⁿO

IBM Developer Kit for Java Σ�o� CL ⁿOC

v u�R Java {í (ANZJVAPGM)vⁿOi�R Java {íBCXΣ�O�π�C@��O�{µ¼AC

v u�R Java Ω�≈� (ANZJVM)vⁿO ib Java Ω�≈� (JVM) ñ���]wΩTC�ⁿO���@

�ñ�O��÷ΩTA≤Uziµ Java {íú�C

v u�≤ Java {í (CHGJVAPGM)vⁿOi�≤ Java {í���C

v u�� Java {í (CRTJVAPGM)vⁿOizL Java �O��BZIP �� JAR �Ab iSeries °A�W�

� Java {íC

v uRú Java {í (DLTJVAPGM)vⁿOiRúP Java �O��BZIP �� JAR ��÷� iSeries Java {

íC

v uπ� Java {í (DSPJVAPGM)vⁿOiπ� iSeries WY� Java {í��÷ΩTC

v uπ� Java Ω�≈�u@ (DSPJVMJOB)vⁿOiπ�@�ñ JVM u@��÷ΩTA≤Uz�z���q

{í (PTF) ���Czτib� 495��yM����q{ízñΣ� DSPJVMJOB �
�ΩTC

v u
X Java Ω�≈� (DMPJVM)vⁿOiw∩Y�ⁿw�u@AN Java Ω�≈���÷ΩT
X��s

Lϕ≈��C

v JAVA ⁿO�u⌡µ Java (RUNJVA)vⁿOíi⌡µiSeries Java {íC

p�
�ΩTA��\HUU�G

�� ANZJVM ⁿO��N��

�v�X∩���rΩ

{í� CL ⁿO API
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�� ANZJVM ⁿO��N��

�≤ ANZJVM ⌡µ�í°
�tGA�iαb ANZJVM 	¿ºeAJVM Nw²�⌠CY JVM �⌠A

ANZJVM ��� JVAB606 Tº (ⁿX JVM bBz ANZJVM ��⌠)AH�ª��o�Ω�C

JVM iBz��OτL�qW¡CY�O�h�LkBzAANZJVM ���iBz�Ω�A�@���TºA

²z�D��ΣLΩT���°CϕΩ��nI��AANZJVM �¿iα����ΩTC

�í����í°
¡ε� 3600 ϕ (1 p�)CANZJVM i��h��O��÷ΩTAhⁿ¡≤t��xsΘ

�qC

Java Σ�� iSeries ΓΦ�ⁿO

uiSeries ΓΦ�v�A�≤ Windows α����í��Cª�≤ iSeries Access for Windows ��≤AΣñ

nA\h½n� iSeries \αAi��z�����	¿Θ�u@C

uiSeries ΓΦ�vb iSeries Access for Windows �u��t�v∩�ñAH��{í�ΦíΣ� JavaCYn

��uiSeries ΓΦ�vJava ��{íAz�b iSeries °A�Ww� IBM Developer Kit for JavaCMßA

zLu∩��w�vAb Client Access Ω�¿ñ∩�u��t�vAN Java ��{íw�b�HqúWC

�OBJARBZIP � Java ����≤πX��t�ñCuiSeries ΓΦ�vi²zbkíµñ��o���CH

�½kΣ÷@Uzn����OBJARBZIP � java ��C N�π��t\αϕC

q�t\αϕñA∩��÷p� Java {í --> s�... ��� Java α½{íAYi��P�OBJAR � ZIP

��÷p� iSeries Java {íC���X{@�∩��A²zⁿw{í��Φí�
�Ω�CiH∩��� Java

α½� Java ���Φí���{íC

��GY∩�α½Ah�O��ñ����X�α½¿ RISC ⁿOAΣ�α�±∩����onC

q�t\αϕñ∩��÷p� Java {í --> sΦ...AiH�≤w�[� Java �O��BZIP �� JAR �

� Java {í��C

q�t\αϕñ∩��÷p� Java {í --> ⌡µ...AiHb iSeries °A�W⌡µ�O��Cz]iH∩�

JAR � ZIP �AMß⌡µ� JAR � ZIP ��t��O��C⌡µß�X{@�∩��A²zⁿw{í⌡µ

Φí�
�Ω�CYw∩��÷p� Java {í --> s�...Ah⌡µ{í�AN��P�O���÷p�iSeries

Java {íCpGY� iSeries Java {í��s�z��O��Ah⌡µ{íºe�²�� iSeries Java {íC

q�t\αϕñ∩��÷p� Java {í --> Rú...AiHRúP�OBJAR � ZIP ��÷p� iSeries Java

{íC

q�t\αϕñ∩��eAYiπ��e∩��A�t Java {í� Java ∩���C��o����ú��


�Ω�AzNA��P�OBJAR � ZIP ��÷p� iSeries Java {íOp≤���C

��GHWe���uπ� Java {ívΩTC

q�t\αϕñ∩�s� Java ��AiNw∩��⌠≤ java ��Aα½¿�O�����XC

p�s� Java {íBsΦ Java {íB⌡µ Java {íBJava {íBJava ∩�Bs� Java ���Rú

Java {ío�uiSeries ΓΦ�v∩������∩��÷ΩTA��\uiSeries ΓΦ�vú��í�ΩTC
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∩°A�W⌡µ� Java {íiµú�

∩≤°A�W⌡µ� Java {íAz���∩�iiµú���°��A]A IBM iSeries t�ú�{íB°

A�¼�íπ�e�BJava Debug Wire Protocol ú�{í� Java WatcherC

UCΩT�D��iα��εX��wA²ªCXFX�∩��z∩�C∩≤ iSeries °A�W⌡µ� Java {

íAΣñ@���µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM iSeries t�ú�{ívú�

��í����� (GUI)Ai²z≤�Paoº iSeries °A��ú�αOC

÷MuiSeries t�ú�{ívú�F��µ÷�� GUI ²ziµ Java {íú�Az�OiH��°A��

¼�íπ�e��⌡µP��\αC

��AiSeries Java Ω�≈� (JVM) Σ� Java Debug Wire Protocol (JDWP)AΣ�≤ Java Platform Debugger

ArchitectureCJDWP ú�{í²ziHq⌡µúP@�t���ß�A⌡µ��ú�C(uIBM iSeries ú�{

ívτi���ⁿΦí⌡µ��ú�AuOú�� JDWP)CEclipse Project q�uπ¡x� Java ú�{íA

NO@� JDWP {íC

Yz�{ígL°�í⌡µºß�α�U�Ahϕ�O�Θ¬�Φ��{íXsgiα��CziH�� Java

Watcher �≤Uiµ{íú�AzL⌡µ@q�í� Java ��{íΩ�∩�R�½≤���α�RAΣXO�

Θ¬�ºBC

IBM iSeries t�ú�{í

� 361��yJava Platform Debugger Architecturez

Java Platform Debugger Architecture (JPDA) � JVM ú���/JVM uπ��BJava Debug Wire Protocol

� Java ú����¿CJPDA ���í�úi²⌠≤�� JDWP �ú�{íe�t�h⌡µú�@�C

ú�{íe�t�iHb��⌡µA�H iSeries ��{í��í⌡µC

Java }ouπú�

Eclipse Project ⌠�

JavaWatcher

q i5/OS ⁿOµiµ Java {íú�

Ynq i5/OS ⁿOµiµ Java {íú�A�q�BCX�∩�ñ∩�@�C

v iµ Java {íú�

v ∩ Java ���Φk{íiµú�

v qt@�π�e�iµ Java {íú�

v ∩zL�q�OⁿJ��ⁿJ� Java �Oiµú�

v Servlet ú�

ϕziµ Java {íú��AJava {íΩ�WOHσ�Y� (BCI) u@��í≤ Java Ω�≈�ñ⌡µC�l

{íX�π�b¼�íπ�e�ñA² Java {í�Db�B⌡µC�Obt@�u@ñ⌡µA]NOA�u

@Cϕ Java {í�⌠�AA�u@]N�⌠A�B�π��bA��u@w�⌠TºC

zLk∩Y� (JIT) s���⌡µ� Java {íiµú�CY��S��÷� Java {íAhw]�⌡µ JITC

ziH�X�Φk��⌡µ JITA�e\ú�G

v �� Java Ω�≈��ⁿw java.compiler=NONE �eC

v bu⌡µ Java (RUNJVA)vⁿOWⁿw OPTION(*DEBUG)C

v bu⌡µ Java (RUNJVA)vⁿOWⁿw INTERPRET(*YES)C

v �� Java Ω�≈�ºeA²�� CRTJVAPGM OPTIMIZATION(10) ����÷p� Java {íC
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�: HW�MΦ��úvT�b⌡µ� Java Ω�≈�CY Java Ω�≈�úO��HWΣñ@�Φk���A

h��ε�½s��A�α≈iµú�C

bu⌡µ Java (RUNJVA)vⁿOWⁿw *DEBUG ∩�AN���Γ�u@ºí���C

p�t�ú�{í��÷ΩTA��\ WebSphere Development Studio: ILE C/C++ Programmer’s Guide,

SC09-2712-04 �uWí�ΩTC

∩ Java {íiµú�

∩≤ iSeries °A�W⌡µ� Java {íA��µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM

iSeries t�ú�{ívú���í�����Ai²z≤�Paoº iSeries °A��ú�αOC

p���uiSeries t�ú�{ív∩b iSeries °A�W⌡µº Java {íiµú��	���÷ΩTA��\

IBM iSeries t�ú�{íC

Y�nAziHb⌡µ{íºeAQ�°A��¼�íπ�e���� *DEBUG ∩�AH�°�lXCMßA

Yi]w��IB��b{í⌡µ�íAv{
�vBa⌡µ{í��R��C

Yn∩ Java {íiµú�A�ϕ�UCBJG

1. Q� DEBUG ∩��s� Java {íAτYb javac uπW�� -g ∩�Cp��÷ΩTA��\��

*DEBUG ∩�iµ Java {íú�C

2. b iSeries °A�WAN�O�� (.class) P��� (.java) ±J�P�²ñC

3. b iSeries ⁿOµWAzLu⌡µ Java (RUNJVA)vⁿO�⌡µ Java {íCbu⌡µ Java (RUNJVA)v

ⁿOWⁿw OPTION(*DEBUG)C

uα∩@��Oiµú�CYb CLASS ÷ΣrWΘJ JAR �WAhúΣ� OPTION(*DEBUG)C

4. e�W�π� Java {í�lXC

5. ÷ F6 (sW/Mú��I) �]w��IA�÷ F10 (vB) �vB⌡µ{íC�÷]w��I�ΩTA�

�\]w��ICp�vBú��
�Ω�A��\vB⌡µ Java {íú�C

nZG

1. ����I�vBú��A��d Java {í��Φy{An��°��≤��C

2. b RUNJVA ⁿOW�� OPTION(*DEBUG) ���Y�s�� (JIT)CS��÷ Java {í���Ahb

���íU⌡µC

�� *DEBUG ∩�iµ Java {íú�:

⌡µ{íºeA��� *DEBUG ∩���°�l{íXC*DEBUG ∩�i²zb{íX�]w��IC

Yn�� *DEBUG ∩�A�bⁿOµΘJu⌡µ Java (RUNJVA)vⁿOAHßΘJ�O���W��

OPTION(*DEBUG)C�pAiSeries ⁿOµ��ⁿ≤G

RUNJVA CLASS(classname) OPTION(*DEBUG)

�: pGz�≥�v��u��A�u@ (STRSRVJOB)vⁿOAh�
ñ OPTION(*DEBUG)C

Yn�°ú�π�e�A��\ Java {í�lú�π�e�C

∩≤ iSeries °A�W⌡µ� Java {íA��µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM

iSeries t�ú�{ívú���í�����Ai²z≤�Paoº iSeries °A��ú�αOC
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p���uiSeries t�ú�{ív∩b iSeries °A�W⌡µº Java {íiµú��	���÷ΩTA��\

IBM iSeries t�ú�{íC

Java {í��lú�π�e�:

ϕz∩ Java {íiµú��A�ϕ�{í�UCd�π�e�iµCo�e�Nπ�@�W� Hellod �d�

{íC

v ΘJ ADDENVVAR ENVVAR(CLASSPATH) VALUE (’/MYDIR’)C

v ΘJ�ⁿOGRUNJVA CLASS(HELLOD) OPTION(*DEBUG)CíJz� Java {íW���N HELLODC

v Ñ�uπ����l�ve�X{CHU� HELLOD Java {í��l�C

+--------------------------------------------------------------------------------+
| π����l� |
| |
| �O��W�G HELLOD |
| 1 import java.lang.*; |
| 2 |
| 3 public class Hellod extends Object |
| 4 { |
| 5 int k; |
| 6 int l; |
| 7 int m; |
| 8 int n; |
| 9 int o; |
| 10 int p; |
| 11 String myString; |
| 12 Hellod myHellod; |
| 13 int myArray[]; |
| 14 |
| 15 public Hellod() |
| ��... |
| ú� . . . |
| |
| F3=�⌠{í F6=sW/Mú��I F10=vB F11=π��� |
| F12=�� F17=�°�� F18=���° F24=ΣlΣ |
| |
+--------------------------------------------------------------------------------+

v ÷ F14 (����Mµ)C

v ���X{u����Mµve�CziHΘJ∩� 1 (sW{í) �[JΣLnú���O�{íC��∩

� 5 (π����l�) iπ��l�C

+--------------------------------------------------------------------------------+
| ����Mµ |
| t�G AS400 |
| �ΣJ∩�AMß÷ Enter ΣC |
| 1=sW{í 4=�ú{í 5=π����l� |
| 8=������I |
| |
| ∩� {í/�� ��w �¼ |
| *LIBL *SRVPGM |
| HELLOD *CLASS w∩� |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| �� |
| ⁿO |
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| ===> |
| F3=⌡X F4=ú� F5=½π F9=�� F12=�° |
| F22=π��O��W� |
| |
+--------------------------------------------------------------------------------+

v bsWnú���O�AzΘJ�	πM≤�OW�Aiα�WLu{í/��vΘJµ��°
CYnΘ

J�°�W�A�ϕ�UCBJG

1. ΘJu∩� 1v(sW{í)C

2. Nu{í/��vµ�d�C

3. Nu��wvµ�O�� *LIBLC

4. bu�¼vñΘJ *CLASSC

5. ÷ Enter ΣC

6. e�W�π��{°íA²z�≤j��íiΘJ	π�M≤�O��W�C

]w
�I:

��IiH
ε{í�⌡µC��I�²⌡µñ�{í�εbSw�»zíWC

�⌡µUCBJ�]w��IG

1. Nσ�	�Qn]w��I�{íXµWC

2. ÷ F6 (sW/Mú��I) �]w��IC

3. ÷ F12 (��) �⌡µ{íC

�: bw]w��Iº{íXµ⌡µ�e@ΦAe�W�π�{í�lXAⁿXw���IC

+--------------------------------------------------------------------------------+
| π����l� |
| |
|{µⁿG 00000019 �εⁿG 00000019 |
|�O��W�G 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(); |
|ú� . . . |
| |
| F3=�⌠{í F6=sW/Mú��I F10=vB F11=π��� |
| F12=�� F17=�°�� F18=���° F24=ΣlΣ |
|��IwsW�� 41 µC |
+--------------------------------------------------------------------------------+

���I�AYQn]wub{µⁿº�����IA��� TBREAK ⁿOC
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p�t�ú�{íⁿO��÷ΩTA��\ WebSphere Development Studio: ILE C/C++ Programmer’s Guide,

SC09-2712 �uWí�ΩTC

p�{í≤��I�ε⌡µ�DX��	��÷ΩTA��\b Java {íñDX���	C

vB⌡µ Java {íú�:

{íiHbú��P�vB⌡µCziH⌡LA�iJΣLτ�C Java {í���Φk�i��vBΦkC

{í�lX@X{ANiH}lvB⌡µC⌡µ�@�»zíºeA{í�²�U�C�÷ F10 (vB)C�≥

÷ F10 (vB) �vB⌡µ{íC÷ F22 (vBiJ) iHiJ{í�Is�⌠≤τ�ñvB⌡µCCϕ��

�I�Aτi}lvB⌡µCp�]w��I��÷ΩTA��\]w��IC

+--------------------------------------------------------------------------------+
| π����l� |
| |
|{µⁿG 00000019 �εⁿG 00000019 |
|�O��W�G 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(); |
|ú� . . . |
| |
| F3=�⌠{í F6=sW/Mú��I F10=vB F11=π��� |
| F12=�� F17=�°�� F18=���° F24=ΣlΣ |
|≤ⁿ 00000019 � 42 µ�¿vBú� |
+--------------------------------------------------------------------------------+

Yn�εvB@�A²{í�≥⌡µA�÷ F12 (��)C

p�vB@���÷ΩTA��\ WebSphere Development Studio: ILE C/C++ Programmer’s Guide, SC09-2712

�uWí�ΩTC

p�{íb@�BJ�ε⌡µ�DX��	��÷ΩTA��\b Java {íñDX���	C

b Java {íñDX����:

ϕ{í≤��I�vBú�W��⌡µ�A�Γ�ΦkiHDX���	C

v ∩� 1Gbú�ⁿOµΘJ EVAL VariableNameC

v ∩� 2Gbπ���l{íXñANσ�	���W�WAMß÷ F11 (π���)C

�� EVAL ⁿOb Java {íñDX���	C

�: z]i�� EVAL ⁿO��≤����eCp� EVAL ⁿOº�Θ��÷ΩTA��\ WebSphere

Development Studio: ILE C/C++ Programmer’s Guide, SC09-2712 �uWí�ΩTC
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bd� Java {í����A��NUCXIG

v YznD	���O Java �O�Ω�Ahπ�e���@µ�π�½≤�¼C]�π�½≤� IDC�@µ

ºßANπ�½≤ñC@�µ���eCY����	Ah�@µ�ⁿX��O�	CP�π� (�	½≤)

C@�µ���eC

v YznD	���O Java String ½≤Ahπ��rΩ��eCY�rΩ��	Ahπ��	C

v zLk�≤rΩ��C

v YznD	���O}CAhπ� ARRAß����}C� IDCziHQ���W��	��DX}C�

��	CY�}C��	Ahπ��	C

v zLk�≤}C��C²unúOrΩ�½≤}CAi�≤}C���C

v ∩≤}C��AziHⁿw arrayname.length �o�}Cñ�h���C

v ∩≤�Oµ����AYnd�����eA�ⁿw classvariable.fieldnameC

v Y��∩��l]w���D	Aiαo�Γ�ípº@CX{Lkπ����TºA�
�π���

��l]w��eA�iαO�úM��	C

∩ Java ���Φk{íiµú�

ziHP�∩ Java {í���Φk{íiµú�Cϕzb¼�íe�Wiµ�l�ú��AτiP�∩A�{

í (*SRVPGM) ñH C yÑsg���Φkiµú�C*SRVPGM �tXú�Ω��s����C

∩ Java {í���Φk{í (�A�{í) iµú�A��µ�ΦkNOzLuIBM iSeries t�ú�{ívC

uIBM iSeries t�ú�{ívb iSeries °A�Wú�F��í���ú�⌠�Cp���uiSeries t�ú�

{ív∩b iSeries °A�W⌡µº{íiµú��	���÷ΩTA��\ IBM iSeries t�ú�{íC

Yn��°A��¼�íπ�e�AP�∩ Java {í���Φk{íiµú�A�	¿UCBJG

1. ϕz� Java {í�lXX{�A�÷ F14 (����Mµ)AHπ�u����Mµ (WRKMODLST)vπ

�e�C

2. ∩�∩� 1 (sW{í)AsWz�A�{íC

3. ∩�∩� 5 (π����lX)Aπ�znú�� *MODULE ��lXC

4. ÷ F6 (sW/Mú��I)AbA�{íñ]w��IC�÷]w��I�ΩTA��\]w��IC

5. ÷ F12 (��) �⌡µ{íC

�: ϕA�{í���I�A{íN��ε⌡µAMßπ�A�{í��lXC

qt@�π�e�iµ Java {íú�

∩≤ iSeries °A�W⌡µ� Java {íA��µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM

iSeries t�ú�{ívú���í�����Ai²z≤�Paoº iSeries °A��ú�αOC

p���uiSeries t�ú�{ív∩b iSeries °A�W⌡µº Java {íiµú��	���÷ΩTA��\

IBM iSeries t�ú�{íC

��°A��¼�íπ�e�iµ Java {íú��A@J���IN�π�{í�lXCoiα�zZ Java

{í�ΘXe�C��KzZA�qt@�π�e�iµ Java {íú�CJava {í�ΘX�π�b⌡µ Java

ⁿO�aΦA{í�lXhπ�bt@�e�WC

∩≤ªb⌡µ� Java {íAunªúO�b��Y� (JIT) s��A@�i�o�Φí�ú�C

Ynqt@�π�e�iµ Java ú�A�⌡µUC�@G

1. }l]wú��AJava {í���C
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² Java {í���ΦípUG

v Ñ�ΣLΘJC

v Ñ�@q�íC

v �⌠	���A²�n]w	A² Java {í�ßiH⌡≈jΘC

2. ϕ Java {í��ºßA��t@�π�e�⌡µUCBJG

a. bⁿOµΘJuBz@�ñ�u@ (WRKACTJOB)vⁿOC

b. MΣ Java {í⌡µ�b�σ�Y� (BCI) u@Cbult�/u@vMµñΣX QJVACMDSRVCbu�

��vMµñΣXz�u��� IDvCA≤u�¼vñΣX BCIC

c. ΘJ∩� 5 �Bz�u@C

d. buBzu@vπ�e�
�A�π�u�XvBu���v�uu@vCΘJ STRSRVJOB

Number/User/JobC

e. ΘJ STRDBG CLASS(classname)CClassname Oznú�� Java �OW�CiHO Java ⁿOWⁿw�

�OW�A�t@��O�W�C

f. 	�O��l��X{buπ����l�ve�ñC

g. b	 Java �OñzQn�ε�aΦA÷ F6 (sW/Mú��I) H]w��IC÷ F14 �sWznú

��ΣL�OB{í�A�{íC�÷]w��I�ΩTA��\]w��IC

h. ÷ F12 (��) ��≥⌡µ{íC

3. �ú�l Java {í���¼ACϕ���I�AbΘJu��A�u@ (STRSRVJOB)vⁿO�u��

ú� (STRDBG)vⁿO�e�WAuπ����l�v�X{Cϕ Java {í�⌠�AN�X{�bA��

u@w�⌠�TºC

4. ΘJu�⌠ú� (ENDDBG)vⁿOC

5. ΘJu�⌠A�u@ (ENDSRVJOB)vⁿOC

�: b�lu@ñ�� Java Ω�≈��A����uJIT s��vCi]w java.compiler=NONE �e��

�Cú��YP�⌡µ JITANiαo�Lkw���GC

p�i
ε B C I u@O�≤Is J a v a Ω�≈�ºe²Ñ�º����÷ΩTA��\

QIBM_CHILD_JOB_SNDINQMSG ⌠���C

QIBM_CHILD_JOB_SNDINQMSG ⌠���:

∩≤ Java Ω�≈�⌡µ�b�σ�Y� (BCI) u@AQIBM_CHILD_JOB_SNDINQMSG ⌠���iH
ε�

u@O�nÑ� Java Ω�≈���C

ϕu⌡µ Java (RUNJVA)vⁿO⌡µ�AYN�⌠���]w� 1Ah��eTº�����TºεCCb BCI

u@��� Java Ω�≈�ºeA��eTºC�TºpUG

Spawned (child) process 023173/JOB/QJVACMDSRV is stopped (G C)

�ΘJ SYSREQ �∩�∩� 4AYi�°�TºC

BCI u@�R�z�	�TºC�	 (G) ��� Java Ω�≈�C

b�	TººeAiH²b BCI u@Is� *SRVPGM � *PGM ñ]w��IC

�: Java �OñLk]w��IA]��� Java Ω�≈�����C
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∩zL�q�OⁿJ��ⁿJ� Java �Oiµú�

∩≤ iSeries °A�W⌡µ� Java {íA��µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM

iSeries t�ú�{ívú���í�����Ai²z≤�Paoº iSeries °A��ú�αOC

p���uiSeries t�ú�{ív∩b iSeries °A�W⌡µº Java {íiµú��	���÷ΩTA��\

IBM iSeries t�ú�{íC

∩≤zL�q�OⁿJ��ⁿJ��OAYn��°A��¼�íπ�e��iµú�A�	¿UCBJG

1. N DEBUGSOURCEPATH ⌠���]w��l{íX�b��²A��pGOM≤¡w��OAhOM≤

W��l�²C

±ΦíApG�q�OⁿJ��ⁿJ��O�≤ /MYDIR �²UA�⌡µUC�@G

ADDENVVAR ENVVAR(DEBUGSOURCEPATH) VALUE(’/MYDIR’)

2. quπ����l�ve�ñAN�O[Jú��°e�G

Y�OwⁿJ Java Ω�≈� (JVM) �Aun��sW *CLASS �π��l{íX�ú�YiC

�pAYn�° pkg1/test14.class ��l�A�ΘJG

Opt Program/module Library Type
1 pkg1.test14_ *LIBL *CLASS

Y�O��ⁿJ JVM �A�⌡µez�P�BJ�sW *CLASSCe�WNX{Lk�� Java �O�

��TºC��Azi�≥{íBzCYΘJ�X�wW���OΦkAJVM N����εCe�W�π

���O��l{íX�A�i}lú�C

Servlet ú�

∩≤zL�q�OⁿJ��ⁿJ�ú��OAServlet ú��≤SϕípCServlet ⌡µ≤ IBM HTTP Server �

Java Runtime ñC���X�∩�i∩ Servlet iµú�C

∩≤ iSeries °A�W⌡µ� Java {íA��µ�ú�ΦíNO��uIBM iSeries t�ú�{ívCuIBM

iSeries t�ú�{ívú���í�����Ai²z≤�Paoº iSeries °A��ú�αOC

p���uiSeries t�ú�{ív∩b iSeries °A�W⌡µº Java {í� Servlet iµú��	���÷Ω

TA��\ IBM iSeries t�ú�{íC

ϕ�zL�q�OⁿJ��ⁿJ��O�ⁿ�A]Ot@� Servlet ú�ΦíC

zτi��°A��¼�íπ�e��iµ Servlet ú�ABJpUG

1. b Qshell 
��ñA�� javac -g ⁿO�s� ServletC

2. N�l{íX (.java �) �ws��{íX (.class �) �s� /QIBM/ProdData/Java400C

3. ∩ .clas �⌡µu�� Java {í (CRTJVAPGM)vⁿOA���
�Ñ� 10AτY OPTIMIZE(10)C

4. ��°A�C

5. b⌡µ Servlet �u@WA⌡µu��A�u@ (STRSRVJOB)vⁿOC

6. ΘJ STRDBG CLASS(myServlet)AΣñ myServlet Oz� Servlet W�Ce�W�	�π��l�C

7. b Servlet ñ]w��IAMß÷ F12C

8. ⌡µ ServletCϕ Servlet ���I�Azi�≥ú�C
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Java Platform Debugger Architecture
Java Platform Debugger Architecture (JPDA) � JVM ú���/JVM uπ��BJava Debug Wire Protocol �

Java ú����¿CJPDA ���í�úi²⌠≤�� JDWP �ú�{íe�t�h⌡µú�@�Cú�{í

e�t�iHb��⌡µA�H iSeries ��{í��í⌡µC

Java Ω�≈�uπ�� (JVMTI)

JVMTI �NF JVMDI �uJava Ω�≈� Profiler �� (JVMPI)vCJVMTI ]t JVMDI � JVMPI ���

\αAH�@�s\αCJVMTI wsW� J2SE 5.0 �@í�C�����NúAú� JVMDI � JVMPI �

�A��ú� JVMTIC

QSYS ��w��� QJVAJVMTI �A�{íΣ� JVMTI \αC

p�Ω@ JVMTI ��÷ΩTA��\ Sun Microsystems 	q⌠�W� JVMTI Reference ⌠�C

Java Ω�≈�ú���

b Java 2 SDK (J2SDK) ��� 1.2 ��≤¬��ñAuJava Ω�≈�ú��� (JVMDI)v�≤ Sun

Microsystems 	q¡x��{í]p�� (API)CJVMDI �\⌠≤HH iSeries C {íX�sgA�≤ iSeries

°A�� Java ú�{íC]�ú�{í�� JVMDI ��A�Hú�nA� Java Ω�≈���í�cCJVMDI

O JPDA ��	h��A��± Java Ω�≈�C

ú�{íP Java Ω�≈�úbP@�hⁿu@ñ⌡µCú�{íiH��uJava ���� (JNI)vIs API

��� Java Ω�≈�CMßb����O main Φk�}��Wl�IAAIs main ΦkCϕ main Φk

}l⌡µ�AN��l�IA≤O}lú�C@δ�ú�≈α�i��A�p]w��IBvµú�Bπ�

����≤��C

b⌡µ Java Ω�≈��u@PtdBz������u@ºíAú�{í���BzΓ��qTC�����

�iαb iSeries °A�WA]iαbt@�t�WC

QSYS ��w��A�{í QJVAJVMDI Σ� JVMDI \αC

Java Debug Wire Protocol

Java Debug Wire Protocol (JDWP) Oú�{
P JVMDI/JVMTI ºíwwq�qT≤wCiHq��t��

zL�� Socket ��� JDWPC÷MOq JVMDI/JVMTI ñúh�@hA²oO@�D��°���C

b QShell ñ�� JDWP

Yn�� JDWP �⌡µ Java �O SomeClassA�b QShell ñΘJUCⁿOG

java -interpret -agentlib:jdwp=transport=dt_socket,
address=8000,server=y,suspend=n SomeClass

b�d�ñAJDWP �b TCP/IP ≡ 8000 W�Ñ����ú�{í�suA²iH��z�v∩��⌠≤≡

�Fdt_socket OBz JDWP �Θ� SRVPGM W�Aú�∩�C

p� -Xrunjdwp i��ΣL∩�A��\ Sun Microsystems 	q� Sun VM Invocation OptionsCo�∩�

i�≤ i5/OS W� JDK 1.4 � 1.5C
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q CL ⁿOµ�� JDWP

�Fq CL ⁿO�� JDWPAwsWΓ�s�∩�GAGTPGM � AGTOPTIONSC

AGTPGM �	O JDWPAAGTOPTIONS �	iHwq¿zb QShell ⁿOµW����PrΩC

Yn�� JDWP �⌡µ Java �O SomeClassA�ΘJUCⁿOG

JAVA CLASS(SomeClass) INTERPRET(*YES) AGTPGM(JDWP)
AGTOPTIONS(’transport=dt_socket,address=8000,server=y,suspend=n’)

ú��∩≤u
�⌡µv{íX�� JVMDI/JVMTIC�	��
���⌡µ��{íA���uY� (JIT) s

��vAft
tú�C

Java ú���

uJava ú��� (JDI)vO@���}ouπ�¬Ñ Java yÑ��CJDI zL@� Java �Owq�⌠�

JVMDI/JVMTI � JDWP ��°�CJDI �t≤ rt.jar ��ñA�Hú�{í�e�t��sb≤ww� Java

�¡xWC

YQnsg Java �ú�{íAh�	�� JDIA]�����µAB{íXW�≤⌠≤¡xC

p� JDPA �
�ΩTA��\ Sun Microsystems 	q� Java Platform Debugger Architecture OverviewC

tú�:

iSeries Java Ω�≈� (JVM) {bΣ�u
tú�vCb V5R3 HeA��ú�\αNϕ�n��Y� (JIT)

s��C\hΦk��≤wC�
��ºU⌡µA]��Θl��{í��αC �ΣAY��{í�n⌡µ

X%A���Fz�µ}lú���≈Ao��αh�
p≤�Y½C

u
tú�vi²zb⌡µ��{í�Aú��ⁿ� JIT s�{íX����αuIA]ú�αóiµ@��

�úú�í��αOA�p]w��IBvB⌡µ{íX��°
���C

�≤
tú�e\ΦkgL JIT s�A�Hú�Φ�ⁿ�@�¡εG

v YIs��ws��{íXAhLkb��»zíWiµvBú�C

v ��b�∩ⁿ�
µ��Ds�ΦkñA��o�
IC

�: ���� Java Debug Wire Protocol (JDWP) ⌡µú�@��ú�{íA�Σ�o�\αCt�ú�{í

�e�úΣ�
tú�C

MΣO
Θ¬


Yz�{ígL°�í⌡µºß�α�U�Ahϕ�O�Θ¬�Φ��{íXsgiα��Ci��Java Watcher

≤Uziµ{íú�AzL⌡µ@q�í� Java ��{íΩ�∩�R�½≤���α�RAΣXO�Θ¬�º

BC

p�
�Ω�A��\ JavaWatcherC

zτi��u�R Java Ω�≈� (ANZJVM)v
εyÑⁿO�MΣ½≤¬�CANZJVM �±∩@qⁿw�í

eß�Γ≈Uú¼�Ω�∩A�HΣX½≤¬�ºBCMΣ½≤¬��A�d�Ω�∩ñC@��O�Ω��

�CΩ����h��OAN�iαo�¬�C
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bΓ≈Uú¼�Ω�∩ºíAz]�	[εC@��O�Ω���CYY��O�Ω����≥W[AN�	

�N��O�iαo�¬�CΓ≈Ω�∩ºí�íj�íU°AUα�w½≤TΩo�¬�Cuns≥⌡µX

� ANZJVMABC@��íj�í≈[AE�X¬��]�Tw�NU¬C

IBM Developer Kit for Java �{íXd�

HU� IBM Developer Kit for Java �{íXd�MµC

Ω��

v DateFormat

v NumberFormat

v ResourceBundle

JDBC

v Access �e

v Blob

v CallableStatement ��

v b@�»zíñzLt@�»zí�σ���≤	

v Clob

v �� UDBDataSource �NªP JNDI s�

v �� UDBDataSource ��o��� ID PKX

v �� UDBDataSourceBind �]w DataSource �e

v DatabaseMetaData ��

v �� UDBDataSource �NªP JNDI s�

v Datalink

v Sϕ�¼

v �t� SQL »zí

v �⌠º�

v L����� ID MKX

v JDBC

v h�suBz@�º�

v s� UDBDataSource ºe�ol⌠�wq

v ParameterMetaData

v zLt@�»zí�σ��	úϕµ�	

v ResultSet ��

v ResultSet F�


v F�PúF�� ResultSet

v �� UDBDataSource P UDBConnectionPoolDataSource ]wsuxs
@�

v SQLException

v �����º�

v w��� ResultSet

v 	�suxs
@���α
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v 	�Γ� DataSource ��α

v ≤s BLOB

v ≤s CLOB

v ��@�su�Bzh�º�

v �� BLOB

v �� CLOB

v �� DB2CachedRowSet �e� DataSource

v �� DB2CachedRowSet �e� JDBC URL

v �� JTA �Bzº�

v ��t�h�
µ� meta Ω� ResultSet

v P������ JDBC P IBM Toolbox for Java JDBC

v �� PreparedStatement ��o ResultSet

v �� execute(Connection) Φk�Q�{��Ω�wsu

v �� execute(int) Φk��XΩ�wnD

v �� populate Φk

v �� setConnection(Connection) Φk�Q�{��Ω�wsu

v �� Statement ½≤� executeUpdate Φk

Java �OM�vA	

v JAAS HelloWorld d�

v JAAS SampleThreadSubjectLogin d�

Java @δw�A	e

v D JAAS �ß�{íd�

v D JAAS °A�{íd�

v Σ� JAAS ��ß�{íd�

v Σ� JAAS �°A�{íd�

Java Secure Sockets Extension

v �� SSLContext ½≤� SSL �ß��°A�

Java PΣL{í]pyÑ

v Is CL {í

v Is CL ⁿO

v Ist@� Java {í

v q C Is Java

v q RPG Is Java

v ΘJ�ΘXΩy

v Is API

v A�≤ Java � i5/OS PASE ��Φk

v Socket

v w∩��Φk�� Java ����
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�αuπ

v Java �αΩ�α½�

SQLJ

v b Java ��{íñ�t SQL »zí

Secure Sockets Layer

v Socket Factory

v °A� Socket Factory

v Secure Sockets Layer

v Secure Sockets Layer °A�

IBM �Pz����{í]p{íXd��DM��vAziHQ�o�d��ú��Xz�D��ⁿτ�C

úk	Wwúo�ú�O��AIBMBIBM º{í}oH�����ú�π⌠≤���q�ºO�A]tBú

¡≤⌠≤�÷�NΣ�º�I�LHvQºO�B�i�����XSw��Ñºq�O�C

b⌠≤ípUAIBMBIBM º{í}o�����∩UCí�íút
vd⌠AY�Qi�	í��iαo�

�AτPG

1. Ω�º�ó�	lF

2. 
�BSϕB�a�í�����ΣLl�ºg	l�F�

3. QϕBτ�B¼qB�A�w��lÑ�ºlóC

�k	Wwúo�ú�¡ε
vd⌠�Ah	�ú�¡εL�C

d�G�� java.util.DateFormat �OiµΘ��Ω��

UCd�π�p≤��yÑ⌠��µí�Θ�C

d� 1G�d�� java.util.DateFormat �OiµΘ��Ω��

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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

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

public class DateExample {

public static void main(String args[]) {

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

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

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

}
}

p��÷ΩTA��\��Ω�� Java {íC
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p��q Java {íHú��Swa
��A�Q� Java yÑ⌠����Ω�� Java {íC

d�G�� java.util.NumberFormat �O�iµ�re{Φí�Ω��

UCd�π�p≤��yÑ⌠��µí��rC

d� 1G�d�� java.util.NumberFormat �O�iµ�rΘX�Ω��

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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

}
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d�G�� java.util.ResourceBundle �O�iµyÑ⌠�S�Ω��Ω��
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ResourceBundleExample {í�nUC�e��α��B@G

RBExample.properties ��e

Hello.text=Hello

RBExample_de.properties ��e

Hello.text=Guten Tag

RBExample_fr_FR.properties ��e

Hello.text=Bonjour
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//*********************************
// 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"));

}
}

p�
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d�GAccess �e
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// Note: This program assumes directory cujosql exists.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

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

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

AccessPropertyTest test = new AccessPropertyTest();

test.setup();

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

}

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

public void setup()
throws Exception
{

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

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

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

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

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

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

// Ignore it - it exists.
}
s.executeUpdate("create table cujosql.temp (col1 char(10))");
s.executeUpdate("insert into cujosql.temp values (’compare’)");
s.close();

}

public void resetConnection(String property)
throws SQLException
{

if (connection != null)
connection.close();

connection = DriverManager.getConnection(url + ";access=" + property);
}
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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.

}
}

}
}

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;
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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.
}

}
}

d�GBLOB
HUd�í�p≤bΩ�w�±J��� BLOBC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/////////////////////////////////////////
// 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
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// are that there are two BLOB values
// in a new table. Both are identical
// and contain 500k of random byte
// data.
/////////////////////////////////////////
import java.sql.*;
import java.util.Random;

public class PutGetBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

// Establish a Connection and Statement with which to work.
Connection c = DriverManager.getConnection("jdbc:db2:*local");
Statement s = c.createStatement();

// Clean up any previous run of this application.
try {

s.executeUpdate("DROP TABLE CUJOSQL.BLOBTABLE");
} catch (SQLException e) {

// Ignore it - assume the table did not exist.
}

// Create a table with a BLOB column. The default BLOB column
// size is 1 MB.
s.executeUpdate("CREATE TABLE CUJOSQL.BLOBTABLE (COL1 BLOB)");

// Create a PreparedStatement object that allows you to put
// a new Blob object into the database.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.BLOBTABLE VALUES(?)");

// Create a big BLOB value...
Random random = new Random ();
byte [] inByteArray = new byte[500000];
random.nextBytes (inByteArray);

// Set the PreparedStatement parameter. Note: This is not
// portable to all JDBC drivers. JDBC drivers do not have
// support when using setBytes for BLOB columns. This is used to
// allow you to generate new BLOBs. It also allows JDBC 1.0
// 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();
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c.close(); // Connection close also closes stmt and rs.
}

}

d�GIBM Developer Kit for Java � CallableStatement ��

HU�p≤�� CallableStatement ���d�C

d�GCallableStatement ��

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// 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();

p�
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CallableStatement ��O PreparedStatement ��
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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();

}
}

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

// 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);
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// 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.
}

}

d�G�� UDBDataSource 	s� JNDI
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// Import the required packages. At deployment time,
// the JDBC driver-specific class that implements
// DataSource must be imported.
import java.sql.*;
import javax.naming.*;
import com.ibm.db2.jdbc.app.UDBDataSource;

public class UDBDataSourceBind
{

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

// Create a new UDBDataSource object and give it
// a description.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("A simple UDBDataSource");

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Bind the newly created UDBDataSource object
// to the JNDI directory service, giving it a name
// that can be used to look up this object again
// at a later time.
ctx.rebind("SimpleDS", ds);

}
}

d�G�� UDBDataSource 	�o��� ID PKX

HUd�N�dp≤�� UDBDataSourceA�≤⌡µ�zL getConnection Φk��o��� ID �KXC
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/// 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
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// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know
// what the implementation class is. The logical JNDI name
// is only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. The user profile cujo and password newtiger
// used to create the connection instead of any default user
// ID and password for the DataSource.
Connection connection = ds.getConnection("cujo", "newtiger");

// The connection can be used to create Statement objects and
// update the database or process queries as follows.
Statement statement = connection.createStatement();
ResultSet rs = statement.executeQuery("select * from qsys2.sysprocs");
while (rs.next()) {

System.out.println(rs.getString(1) + "." + rs.getString(2));
}

// The connection is closed before the application ends.
connection.close();

}
}

d�G�� UDBDataSourceBind 	]w DataSource �e
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// Import the required packages. At deployment time,
// the JDBC driver-specific class that implements
// DataSource must be imported.
import java.sql.*;
import javax.naming.*;
import com.ibm.db2.jdbc.app.UDBDataSource;

public class UDBDataSourceBind2
{

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

// Create a new UDBDataSource object and give it
// a description.
UDBDataSource ds = new UDBDataSource();
ds.setDescription("A simple UDBDataSource " +

"with cujo as the default " +
"profile to connect with.");

// Provide a user ID and password to be used for
// connection requests.
ds.setUser("cujo");
ds.setPassword("newtiger");

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();
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// Bind the newly created UDBDataSource object
// to the JNDI directory service, giving it a name
// that can be used to look up this object again
// at a later time.
ctx.rebind("SimpleDS2", ds);

}
}

d�GIBM Developer Kit for Java � DatabaseMetaData �� - ��ϕµMµ

�d�π�p≤��ϕµMµC
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// 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";
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():

p��÷ΩTA��\ IBM Developer Kit for Java � DatabaseMetaData ��C

d�GDatalink
HU�p≤b��{íñ�� Datalink �d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/////////////////////////////////////////
// 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();
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// Clean up any previous run of this application.
try {

s.executeUpdate("DROP TABLE CUJOSQL.DLTABLE");
} catch (SQLException e) {

// Ignore it - assume the table did not exist.
}

// Create a table with a datalink column.
s.executeUpdate("CREATE TABLE CUJOSQL.DLTABLE (COL1 DATALINK)");

// Create a PreparedStatement object that allows you to add
// a new datalink into the database. Since conversing
// to a datalink cannot be accomplished directly in the database, you
// can code the SQL statement to perform the explicit conversion.
PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.DLTABLE

VALUES(DLVALUE( CAST(? AS VARCHAR(100))))");

// Set the datalink. This URL points you to an article about
// the new features of JDBC 3.0.
ps.setString (1, "http://www-106.ibm.com/developerworks/java/library/j-jdbcnew/index.html");

// Process the statement, inserting the CLOB into the database.
ps.executeUpdate();

// Process a query and obtain the CLOB that was just inserted out of the
// database as a Clob object.
ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.DLTABLE");
rs.next();
String datalink = rs.getString(1);

// Put that datalink value into the database through
// the PreparedStatement. Note: This function requires JDBC 3.0
// support.
/*
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.
}

}
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/////////////////////////////////////////
// This example program shows examples of
// various common tasks that can be done
// with distinct types.
/////////////////////////////////////////
import java.sql.*;

public class Distinct {
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public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

// Clean up any old runs.
try {

s.executeUpdate("DROP TABLE CUJOSQL.SERIALNOS");
} catch (SQLException e) {

// Ignore it and assume the table did not exist.
}

try {
s.executeUpdate("DROP DISTINCT TYPE CUJOSQL.SSN");

} catch (SQLException e) {
// Ignore it and assume the table did not exist.

}

// Create the type, create the table, and insert a value.
s.executeUpdate("CREATE DISTINCT TYPE CUJOSQL.SSN AS CHAR(9)");
s.executeUpdate("CREATE TABLE CUJOSQL.SERIALNOS (COL1 CUJOSQL.SSN)");

PreparedStatement ps = c.prepareStatement("INSERT INTO CUJOSQL.SERIALNOS VALUES(?)");
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.
}

}

d�Gb Java ��{íñ�t SQL »zí

HU SQLJ ��{íd� App.sqljAN��RA SQL b DB2 d�Ω�w� EMPLOYEE ϕµ����≤s

Ω�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

380 IBM t� - iSeries: {í]p IBM Developer Kit for Java



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[])
{

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
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// display the result set
// cursor1.next() returns false when there are no more rows
System.out.println("Received results:");
while (cursor1.next()) // 3

{
str1 = cursor1.empno(); // 4

str2 = cursor1.firstnme();

System.out.print (" empno= " + str1);
System.out.print (" firstname= " + str2);
System.out.println("");

}
cursor1.close(); // 9

// retrieve number of employee from the database
#sql { SELECT count(*) into :count1 FROM employee }; // 5

if (1 == count1)
System.out.println ("There is 1 row in employee table");

else
System.out.println ("There are " + count1

+ " rows in employee table");

// update the database
System.out.println("Update the database.");
#sql { UPDATE employee SET firstnme = ’SHILI’ WHERE empno = ’000010’ };

// retrieve the updated data from the database
System.out.println("Retrieve the updated data from the database.");
str1 = "000010";
#sql cursor2 = {SELECT firstnme FROM employee WHERE empno = :str1}; // 6

// display the result set
// cursor2.next() returns false when there are no more rows
System.out.println("Received results:");
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();
}

}
}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class 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.)");
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s.close();
} finally {

if (c != null) {
c.close();

}
}

}

/**
* This test use JTA support to handle transactions.
*/
public void run() {

Connection c = null;

try {
Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource) ctx.lookup("XADataSource");

// From the DataSource, obtain an XAConnection object that
// contains an XAResource and a Connection object.
XAConnection xaConn = ds.getXAConnection();
XAResource xaRes = xaConn.getXAResource();
Connection c = xaConn.getConnection();

// For XA transactions, transaction identifier is required.
// An implementation of the XID interface is not included
// with the JDBC driver. See Transactions with JTA for a
// description of this interface to build a class for it.
Xid xid = new XidImpl();

// The connection from the XAResource can be used as any other
// JDBC connection.
Statement stmt = c.createStatement();

// The XA resource must be notified before starting any
// transactional work.
xaRes.start(xid, XAResource.TMNOFLAGS);

// Create a ResultSet during JDBC processing and fetch a row.
ResultSet rs = stmt.executeUpdate("SELECT * FROM CUJOSQL.JTATABLE");
rs.next();

// When the end method is called, all ResultSet cursors close.
// Accessing the ResultSet after this point results in an
// exception being thrown.
xaRes.end(xid, XAResource.TMNOFLAGS);

try {
String value = rs.getString(1);
System.out.println("Something failed if you receive this message.");

} catch (SQLException e) {
System.out.println("The expected exception was thrown.");

}

// Commit the transaction to ensure that all locks are
// released.
int rc = xaRes.prepare(xid);
xaRes.commit(xid, false);

} catch (Exception e) {
System.out.println("Something has gone wrong.");
e.printStackTrace();

} finally {
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try {
if (c != null)

c.close();
} catch (SQLException e) {

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

}
}

}
}
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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.
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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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//////////////////////////////////////////////////////////////////////////////////
//
// 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 -
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// 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
// 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
// correct. 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
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// 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
// 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’)");
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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.
**/
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: ");
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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();

}
}

}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;
public class JTAMultiConn {

public static void main(java.lang.String[] args) {
JTAMultiConn test = new JTAMultiConn();
test.setup();
test.run();

}
/**
* Handle the previous cleanup run so that this test can recommence.
*/

public void setup() {
Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");
}
catch (SQLException e) {
// Ignore... does not exist
}
s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR

(50))");
s.close();

}
finally {

if (c != null) {
c.close();

}
}

}

390 IBM t� - iSeries: {í]p IBM Developer Kit for Java



/**
* This test uses JTA support to handle transactions.
*/

public void run() {
Connection c1 = null;
Connection c2 = null;
Connection c3 = null;
try {

Context ctx = new InitialContext();
// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource)

ctx.lookup("XADataSource");
// From the DataSource, obtain some XAConnection objects that
// contain an XAResource and a Connection object.
XAConnection xaConn1 = ds.getXAConnection();
XAConnection xaConn2 = ds.getXAConnection();
XAConnection xaConn3 = ds.getXAConnection();
XAResource xaRes1 = xaConn1.getXAResource();
XAResource xaRes2 = xaConn2.getXAResource();
XAResource xaRes3 = xaConn3.getXAResource();
c1 = xaConn1.getConnection();
c2 = xaConn2.getConnection();
c3 = xaConn3.getConnection();
Statement stmt1 = c1.createStatement();
Statement stmt2 = c2.createStatement();
Statement stmt3 = c3.createStatement();
// For XA transactions, a transaction identifier is required.
// Support for creating XIDs is again left to the application
// program.
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) {
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c2.close();
}

}
catch (SQLException e) {

System.out.println("Note: Cleaup exception " +
e.getMessage());

}
try {

if (c3 != null) {
c3.close();

}
}
catch (SQLException e) {

System.out.println("Note: Cleaup exception " +
e.getMessage());

}
}

}
}
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// Import the required packages. There is no
// driver-specific code needed in runtime
// applications.
import java.sql.*;
import javax.sql.*;
import javax.naming.*;

public class UDBDataSourceUse
{

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

// Retrieve a JNDI context. The context serves
// as the root for where objects are bound or
// found in JNDI.
Context ctx = new InitialContext();

// Retrieve the bound UDBDataSource object using the
// name with which it was previously bound. At runtime,
// only the DataSource interface is used, so there
// is no need to convert the object to the UDBDataSource
// implementation class. (There is no need to know what
// the implementation class is. The logical JNDI name is
// only required).
DataSource ds = (DataSource) ctx.lookup("SimpleDS");

// Once the DataSource is obtained, it can be used to establish
// a connection. This Connection object is the same type
// of object that is returned if the DriverManager approach
// to establishing connection is used. Thus, so everything from
// this point forward is exactly like any other JDBC
// application.
Connection connection = ds.getConnection();

// The connection can be used to create Statement objects and
// update the database or process queries as follows.
Statement statement = connection.createStatement();
ResultSet rs = statement.executeQuery("select * from qsys2.sysprocs");
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while (rs.next()) {
System.out.println(rs.getString(1) + "." + rs.getString(2));

}

// The connection is closed before the application ends.
connection.close();

}
}
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//////////////////////////////////////////////////////////////////////////////////
//
// 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.
// 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));
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// 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));

}
}

}
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import java.sql.*;

public class UsingPositionedUpdate {
public Connection connection = null;
public static void main(java.lang.String[] args) {

UsingPositionedUpdate test = new UsingPositionedUpdate();

test.setup();
test.displayTable();

test.run();
test.displayTable();

test.cleanup();
}

/**
Handle all the required setup work.
**/

public void setup() {
try {

// Register the JDBC driver.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");

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

Statement s = connection.createStatement();
try {

s.executeUpdate("DROP TABLE CUJOSQL.WHERECUREX");
} catch (SQLException e) {

// Ignore problems here.
}

s.executeUpdate("CREATE TABLE CUJOSQL.WHERECUREX ( " +
"COL_IND INT, COL_VALUE CHAR(20)) ");

for (int i = 1; i <= 10; i++) {
s.executeUpdate("INSERT INTO CUJOSQL.WHERECUREX VALUES(" + i + ", ’FIRST’)");

}

s.close();

} catch (Exception e) {
System.out.println("Caught exception: " + e.getMessage());
e.printStackTrace();

}
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}

/**
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’
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()
{
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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();

}
}

}
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import java.sql.*;

/**
ResultSetExample.java

This program demonstrates using a ResultSetMetaData and
a ResultSet to display all the data in a table even though
the program that gets the data does not know what the table
is going to look like (the user passes in the values for the
table and library).
**/
public class ResultSetExample {

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

if (args.length != 2) {
System.out.println("Usage: java ResultSetExample <library> <table>");
System.out.println(" where <library> is the library that contains <table>");
System.exit(0);

}

Connection con = null;
Statement s = null;
ResultSet rs = null;
ResultSetMetaData rsmd = null;

try {
// Get a database connection and prepare a statement.
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
con = DriverManager.getConnection("jdbc:db2:*local");

s = con.createStatement();

rs = s.executeQuery("SELECT * FROM " + args[0] + "." + args[1]);
rsmd = rs.getMetaData();

int colCount = rsmd.getColumnCount();
int rowCount = 0;
while (rs.next ()) {
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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");

}
}

}
}

}
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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.
}
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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 {

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.
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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();

}
}

}
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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");
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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 {

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...");
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// 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();

}
}

}

d�G�� UDBDataSource P UDBConnectionPoolDataSource ]wsuxs�@

�

HUd�Ní�Ap≤Q� UDBDataSource P UDBConnectionPoolDataSource ���suxs
@�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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");
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// 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);

}
}
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import java.sql.*;

public class ExceptionExample {

public static Connection connection = null;

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

try {
Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
connection = DriverManager.getConnection("jdbc:db2:*local");

Statement s = connection.createStatement();
int count = s.executeUpdate("insert into cujofake.cujofake values(1, 2,3)");

System.out.println("Did not expect that table to exist.");

} catch (SQLException e) {
System.out.println("SQLException exception: ");
System.out.println("Message:....." + e.getMessage());
System.out.println("SQLState:...." + e.getSQLState());
System.out.println("Vendor Code:." + e.getErrorCode());
System.out.println("-----------------------------------------------------");
e.printStackTrace();

} 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...");
}

}
}

}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTATxSuspend {

public static void main(java.lang.String[] args) {
JTATxSuspend test = new JTATxSuspend();

test.setup();
test.run();

}

/**
* Handle the previous cleanup run so that this test can recommence.
*/
public void setup() {

Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

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.
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// 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");
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)
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c.close();
} catch (SQLException e) {

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

}
}

}
}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class 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() {
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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);

// 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);
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} 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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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));

}
}
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import java.sql.*;
import javax.naming.*;
import java.util.*;
import javax.sql.*;
import com.ibm.db2.jdbc.app.UDBDataSource;
import com.ibm.db2.jdbc.app.UDBConnectionPoolDataSource;

public class StatementPoolingTest
{

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

Context ctx = new InitialContext();

System.out.println("deploying statement pooling data source");
deployStatementPoolDataSource();

// Do the work with connection pooling only.
DataSource ds = (DataSource) ctx.lookup("PoolingDataSource");
System.out.println("\nStart timing the connection pooling only version...");

long startTime = System.currentTimeMillis();
for (int i = 0; i < 100; i++) {

Connection c1 = ds.getConnection();
PreparedStatement ps = c1.prepareStatement("select * from qsys2.sysprocs");
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");
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ctx.rebind("StatementPoolingDataSource", ds);

}
}
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/////////////////////////////////////////
// UpdateBlobs is an example application
// that shows some of the APIs providing
// support for changing Blob objects
// and reflecting those changes to the
// database.
//
// This program must be run after
// the PutGetBlobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UpdateBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Truncate a BLOB.
blob1.truncate((long) 150000);
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);
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c.close(); // Connection close also closes stmt and rs.
}

}

d�G≤s CLOB
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/////////////////////////////////////////
// UpdateClobs is an example application
// that shows some of the APIs providing
// support for changing Clob objects
// and reflecting those changes to the
// database. //
// This program must be run after
// the PutGetClobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UpdateClobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");

rs.next();
Clob clob1 = rs.getClob(1);
rs.next();
Clob clob2 = rs.getClob(1);

// Truncate a CLOB.
clob1.truncate((long) 150000);
System.out.println("Clob1’s new length is " + clob1.length());

// Update a portion of the CLOB with a new String value.
String value = "Some new data for once";
int charsWritten = clob2.setString(500L, value);

System.out.println("Characters written is " + charsWritten);

// The bytes can be found at position 500 in clob2
long startInClob2 = clob2.position(value, 1);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTAMultiTx {

public static void main(java.lang.String[] args) {
JTAMultiTx test = new JTAMultiTx();

test.setup();
test.run();

}

/**
* Handle the previous cleanup run so that this test can recommence.
*/
public void setup() {

Connection c = null;
Statement s = null;
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
c = DriverManager.getConnection("jdbc:db2:*local");
s = c.createStatement();

try {
s.executeUpdate("DROP TABLE CUJOSQL.JTATABLE");

} catch (SQLException e) {
// Ignore... does not exist

}

s.executeUpdate("CREATE TABLE CUJOSQL.JTATABLE (COL1 CHAR (50))");

s.close();
} finally {

if (c != null) {
c.close();

}
}

}

/**
* This test uses JTA support to handle transactions.
*/
public void run() {

Connection c = null;

try {
Context ctx = new InitialContext();

// Assume the data source is backed by a UDBXADataSource.
UDBXADataSource ds = (UDBXADataSource) ctx.lookup("XADataSource");

// From the DataSource, obtain an XAConnection object that
// contains an XAResource and a Connection object.
XAConnection xaConn = ds.getXAConnection();
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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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/////////////////////////////////////////
// UseBlobs is an example application
// that shows some of the APIs associated
// with Blob objects.
//
// This program must be run after
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// the PutGetBlobs program has completed.
/////////////////////////////////////////
import java.sql.*;

public class UseBlobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.BLOBTABLE");

rs.next();
Blob blob1 = rs.getBlob(1);
rs.next();
Blob blob2 = rs.getBlob(1);

// Determine the length of a LOB.
long end = blob1.length();
System.out.println("Blob1 length is " + blob1.length());

// When working with LOBs, all indexing that is related to them
// is 1-based, and is not 0-based like strings and arrays.
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.
}

}
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/////////////////////////////////////////
// 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.
/////////////////////////////////////////
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import java.sql.*;

public class UseClobs {
public static void main(String[] args)
throws SQLException
{

// Register the native JDBC driver.
try {

Class.forName("com.ibm.db2.jdbc.app.DB2Driver");
} catch (Exception e) {

System.exit(1); // Setup error.
}

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

ResultSet rs = s.executeQuery("SELECT * FROM CUJOSQL.CLOBTABLE");

rs.next();
Clob clob1 = rs.getClob(1);
rs.next();
Clob clob2 = rs.getClob(1);

// Determine the length of a LOB.
long end = clob1.length();
System.out.println("Clob1 length is " + clob1.length());

// When working with LOBs, all indexing that is related to them
// is 1-based, and not 0-based like strings and arrays.
long startingPoint = 450;
long endingPoint = 50;

// Obtain part of the CLOB as a byte array.
String outString = clob1.getSubString(startingPoint, (int)endingPoint);
System.out.println("Clob substring is " + outString);

// Find where a sub-CLOB or string is first found within a
// CLOB. The setup for this program placed two identical copies of
// a repeating CLOB into the database. Thus, the start position of the
// string extracted from clob1 can be found in the starting
// position in clob2 if the search begins close to the position where

// the string starts.
long startInClob2 = clob2.position(outString, 440);

System.out.println("pattern found starting at position " + startInClob2);

c.close(); // Connection close also closes stmt and rs.
}

}
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import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.transaction.*;
import javax.transaction.xa.*;
import com.ibm.db2.jdbc.app.*;

public class JTACommit {

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

} 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);
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// 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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//////////////////////////////////////////////////////////////////////////////////
//
// 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
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// 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.
{

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"));
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// 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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//////////////////////////////////////////////////////////////////////////////////
//
// 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 IBM Toolbox for Java
// JDBC connection.
//
// This technique is convenient because it allows you to use different
// JDBC drivers for different tasks concurrently. For example, the
// IBM Toolbox for Java 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.
//
//////////////////////////////////////////////////////////////////////////////////
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import java.sql.*;
import java.util.*;

public class GetConnections {

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

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

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

}

// Register both drivers.
try {

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

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

}

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

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

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

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

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

}
}

}
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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";
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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.
}

// 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.
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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));
}

} 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.");

}

}
}

}
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import java.sql.*;
import java.util.Properties;

public class StatementExample {

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

// Suggestion: Load these from a properties object.
String DRIVER = "com.ibm.db2.jdbc.app.DB2Driver";
String URL = "jdbc:db2://*local";

// Register the native JDBC driver. If the driver cannot be
// registered, the test cannot continue.
try {

Class.forName(DRIVER);
} catch (Exception e) {

System.out.println("Driver failed to register.");
System.out.println(e.getMessage());
System.exit(1);

}

Connection c = null;
Statement s = null;

try {
// Create the connection properties.
Properties properties = new Properties ();
properties.put ("user", "userid");
properties.put ("password", "password");

// Connect to the local iSeries database.
c = DriverManager.getConnection(URL, properties);

// Create a Statement object.
s = c.createStatement();
// Delete the test table if it exists. Note: This
// example assumes that the collection MYLIBRARY
// exists on the system.
try {

s.executeUpdate("DROP TABLE MYLIBRARY.MYTABLE");
} catch (SQLException e) {

// Just continue... the table probably does not exist.
}

// Run an SQL statement that creates a table in the database.
s.executeUpdate("CREATE TABLE MYLIBRARY.MYTABLE (NAME VARCHAR(20), ID INTEGER)");

// Run some SQL statements that insert records into the table.
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’RICH’, 123)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’FRED’, 456)");
s.executeUpdate("INSERT INTO MYLIBRARY.MYTABLE (NAME, ID) VALUES (’MARK’, 789)");

// 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));
}
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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 (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.");

}
}

}
}

d�GJAAS HelloWorld
o�d�ií�s��⌡µ JAAS � HelloWorld ���T���C

HelloWorld.java
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/*
* ===========================================================================
* Licensed Materials - Property of IBM
*
* (C) Copyright IBM Corp. 2000 All Rights Reserved.
*
* US Government Users Restricted Rights - Use, duplication or
* disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
* ===========================================================================
*
* File: HelloWorld.java
*/

import java.io.*;
import java.util.*;
import java.security.Principal;
import java.security.PrivilegedAction;
import javax.security.auth.*;
import javax.security.auth.callback.*;
import javax.security.auth.login.*;
import javax.security.auth.spi.*;

/**
* This SampleLogin application attempts to authenticate a user.
*
* If the user successfully authenticates itself,
* the user name and number of Credentials is displayed.
*
* @version 1.1, 09/14/99
*/
public class HelloWorld {
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/**
* Attempt to authenticate the user.
*/
public static void main(String[]args) {

// use the configured LoginModules for the "helloWorld" entry
LoginContext lc = null;
try {

lc = new LoginContext("helloWorld", new MyCallbackHandler());
} catch (LoginException le) {

le.printStackTrace();
System.exit(-1);

}

// the user has 3 attempts to authenticate successfully
int i;
for (i = 0; i < 3; i++) {

try {

// attempt authentication
lc.login();

// if we return with no exception, authentication succeeded
break;

} catch (AccountExpiredException aee) {

System.out.println("Your account has expired");
System.exit(-1);

} catch (CredentialExpiredException cee) {

System.out.println("Your credentials have expired.");
System.exit(-1);

} catch (FailedLoginException fle) {

System.out.println("Authentication Failed");
try {

Thread.currentThread().sleep(3000);
} catch (Exception e) {

// ignore
}

} catch (Exception e) {

System.out.println("Unexpected Exception - unable to continue");
e.printStackTrace();
System.exit(-1);

}
}

// did they fail three times?
if (i == 3) {

System.out.println("Sorry");
System.exit(-1);

}

// Look at what Principals we have:
Iterator principalIterator = lc.getSubject().getPrincipals().iterator();
System.out.println("\n\nAuthenticated user has the following Principals:");
while (principalIterator.hasNext()) {

Principal p = (Principal)principalIterator.next();
System.out.println("\t" + p.toString());

}

// Look at some Principal-based work:

424 IBM t� - iSeries: {í]p IBM Developer Kit for Java



Subject.doAsPrivileged(lc.getSubject(), new PrivilegedAction() {
public Object run() {

System.out.println("\nYour java.home property: "
+System.getProperty("java.home"));

System.out.println("\nYour user.home property: "
+System.getProperty("user.home"));

File f = new File("foo.txt");
System.out.print("\nfoo.txt does ");
if (!f.exists()) System.out.print("not ");
System.out.println("exist in your current directory");

System.out.println("\nOh, by the way ...");

try {
Thread.currentThread().sleep(2000);

} catch (Exception e) {
// ignore

}
System.out.println("\n\nHello World!\n");
return null;

}
}, null);
System.exit(0);

}
}

/**
* The application must implement the CallbackHandler.
*
* This application is text-based. Therefore it displays information
* to the user using the OutputStreams System.out and System.err,
* and gathers input from the user using the InputStream, System.in.
*/
class MyCallbackHandler implements CallbackHandler {

/**
* Invoke an array of Callbacks.
*
*
* @param callbacks an array of Callback objects which contain
* the information requested by an underlying security
* service to be retrieved or displayed.
*
* @exception java.io.IOException if an input or output error occurs.
*
* @exception UnsupportedCallbackException if the implementation of this
* method does not support one or more of the Callbacks
* specified in the callbacks parameter.
*/
public void handle(Callback[] callbacks)
throws IOException, UnsupportedCallbackException {

for (int i = 0; i < callbacks.length; i++) {
if (callbacks[i] instanceof TextOutputCallback) {

// display the message according to the specified type
TextOutputCallback toc = (TextOutputCallback)callbacks[i];
switch (toc.getMessageType()) {
case TextOutputCallback.INFORMATION:

System.out.println(toc.getMessage());
break;

case TextOutputCallback.ERROR:
System.out.println("ERROR: " + toc.getMessage());
break;
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case TextOutputCallback.WARNING:
System.out.println("WARNING: " + toc.getMessage());
break;

default:
throw new IOException("Unsupported message type: " +

toc.getMessageType());
}

} else if (callbacks[i] instanceof NameCallback) {

// prompt the user for a user name
NameCallback nc = (NameCallback)callbacks[i];

// ignore the provided defaultName
System.err.print(nc.getPrompt());
System.err.flush();
nc.setName((new BufferedReader

(new InputStreamReader(System.in))).readLine());

} else if (callbacks[i] instanceof PasswordCallback) {

// prompt the user for sensitive information
PasswordCallback pc = (PasswordCallback)callbacks[i];
System.err.print(pc.getPrompt());
System.err.flush();
pc.setPassword(readPassword(System.in));

} else {
throw new UnsupportedCallbackException

(callbacks[i], "Unrecognized Callback");
}

}
}

// Reads user password from given input stream.
private char[] readPassword(InputStream in) throws IOException {

char[] lineBuffer;
char[] buf;
int i;

buf = lineBuffer = new char[128];

int room = buf.length;
int offset = 0;
int c;

loop: while (true) {
switch (c = in.read()) {
case -1:
case ’\n’:
break loop;

case ’\r’:
int c2 = in.read();
if ((c2 != ’\n’) && (c2 != -1)) {

if (!(in instanceof PushbackInputStream)) {
in = new PushbackInputStream(in);
}
((PushbackInputStream)in).unread(c2);

} else
break loop;

default:
if (--room < 0) {

buf = new char[offset + 128];
room = buf.length - offset - 1;
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System.arraycopy(lineBuffer, 0, buf, 0, offset);
Arrays.fill(lineBuffer, ’ ’);
lineBuffer = buf;

}
buf[offset++] = (char) c;
break;
}

}

if (offset == 0) {
return null;

}

char[] ret = new char[offset];
System.arraycopy(buf, 0, ret, 0, offset);
Arrays.fill(buf, ’ ’);

return ret;
}

}

HWLoginModule.java
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/*
* ===========================================================================
* Licensed Materials - Property of IBM
*
* (C) Copyright IBM Corp. 2000 All Rights Reserved.
*
* US Government Users Restricted Rights - Use, duplication or
* disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
* ===========================================================================
*
* File: HWLoginModule.java
*/

package com.ibm.security;

import java.util.*;
import java.io.IOException;
import javax.security.auth.*;
import javax.security.auth.callback.*;
import javax.security.auth.login.*;
import javax.security.auth.spi.*;
import com.ibm.security.HWPrincipal;

/**
* This LoginModule authenticates users with a password.
*
* This LoginModule only recognizes any user who enters
* the required password: Go JAAS
*
* If the user successfully authenticates itself,
* a HWPrincipal with the user name
* is added to the Subject.
*
* This LoginModule recognizes the debug option.
* If set to true in the login Configuration,
* debug messages are sent to the output stream, System.out.
*
* @version 1.1, 09/10/99
*/
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public class HWLoginModule implements LoginModule {

// initial state
private Subject subject;
private CallbackHandler callbackHandler;
private Map sharedState;
private Map options;

// configurable option
private boolean debug = false;

// the authentication status
private boolean succeeded = false;
private boolean commitSucceeded = false;

// user name and password
private String user name;
private char[] password;

private HWPrincipal userPrincipal;

/**
* Initialize this LoginModule.
*
* @param subject the Subject to be authenticated.
*
* @param callbackHandler a CallbackHandler for communicating
* with the end user (prompting for user names and
* passwords, for example).
*
* @param sharedState shared LoginModule state.
*
* @param options options specified in the login
* Configuration for this particular
* LoginModule.
*/
public void initialize(Subject subject, CallbackHandler callbackHandler,

Map sharedState, Map options) {

this.subject = subject;
this.callbackHandler = callbackHandler;
this.sharedState = sharedState;
this.options = options;

// initialize any configured options
debug = "true".equalsIgnoreCase((String)options.get("debug"));
}

/**
* Authenticate the user by prompting for a user name and password.
*
*
* @return true in all cases since this LoginModule
* should not be ignored.
*
* @exception FailedLoginException if the authentication fails.
*
* @exception LoginException if this LoginModule
* is unable to perform the authentication.
*/
public boolean login() throws LoginException {

// prompt for a user name and password
if (callbackHandler == null)

throw new LoginException("Error: no CallbackHandler available " +
"to garner authentication information from the user");
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Callback[] callbacks = new Callback[2];
callbacks[0] = new NameCallback("\n\nHWModule user name: ");
callbacks[1] = new PasswordCallback("HWModule password: ", false);

try {
callbackHandler.handle(callbacks);
user name = ((NameCallback)callbacks[0]).getName();
char[] tmpPassword = ((PasswordCallback)callbacks[1]).getPassword();
if (tmpPassword == null) {
// treat a NULL password as an empty password
tmpPassword = new char[0];
}
password = new char[tmpPassword.length];
System.arraycopy(tmpPassword, 0,

password, 0, tmpPassword.length);
((PasswordCallback)callbacks[1]).clearPassword();

} catch (java.io.IOException ioe) {
throw new LoginException(ioe.toString());

} catch (UnsupportedCallbackException uce) {
throw new LoginException("Error: " + uce.getCallback().toString() +
" not available to garner authentication information " +
"from the user");

}

// print debugging information
if (debug) {

System.out.println("\n\n\t[HWLoginModule] " +
"user entered user name: " +
user name);

System.out.print("\t[HWLoginModule] " +
"user entered password: ");

for (int i = 0; i > password.length; i++)
System.out.print(password[i]);
System.out.println();

}

// verify the password
if (password.length == 7 &&

password[0] == ’G’ &&
password[1] == ’o’ &&
password[2] == ’ ’ &&
password[3] == ’J’ &&
password[4] == ’A’ &&
password[5] == ’A’ &&
password[6] == ’S’) {

// authentication succeeded!!!
if (debug)
System.out.println("\n\t[HWLoginModule] " +

"authentication succeeded");
succeeded = true;
return true;

} else {

// authentication failed -- clean out state
if (debug)
System.out.println("\n\t[HWLoginModule] " +

"authentication failed");
succeeded = false;
user name = null;
for (int i = 0; i < password.length; i++)
password[i] = ’ ’;
password = null;
throw new FailedLoginException("Password Incorrect");

}
}
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/**
* This method is called if the overall authentication of LoginContext
* succeeded
* (the relevant REQUIRED, REQUISITE, SUFFICIENT and OPTIONAL LoginModules
* succeeded).
*
* If this LoginModule authentication attempt
* succeeded (checked by retrieving the private state saved by the
* login method), then this method associates a
* SolarisPrincipal
* with the Subject located in the
* LoginModule. If this LoginModule
* authentication attempt failed, then this method removes
* any state that was originally saved.
*
* @exception LoginException if the commit fails.
*
* @return true if the login and commit LoginModule
* attempts succeeded, or false otherwise.
*/
public boolean commit() throws LoginException {
if (succeeded == false) {

return false;
} else {

// add a Principal (authenticated identity)
// to the Subject

// assume the user we authenticated is the HWPrincipal
userPrincipal = new HWPrincipal(user name);
final Subject s = subject;
final HWPrincipal sp = userPrincipal;
java.security.AccessController.doPrivileged
(new java.security.PrivilegedAction() {
public Object run() {

if (!s.getPrincipals().contains(sp))
s.getPrincipals().add(sp);
return null;

}
});

if (debug) {
System.out.println("\t[HWLoginModule] " +

"added HWPrincipal to Subject");
}

// in any case, clean out state
user name = null;
for (int i = 0; i > password.length; i++)
password[i] = ’ ’;
password = null;

commitSucceeded = true;
return true;

}
}

/**
* This method is called if the overall authentication of LoginContext
* failed.
* (the relevant REQUIRED, REQUISITE, SUFFICIENT and OPTIONAL LoginModules
* did not succeed).
*
* If this authentication attempt of LoginModule
* succeeded (checked by retrieving the private state saved by the
* login and commit methods),
* then this method cleans up any state that was originally saved.
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*
* @exception LoginException if the abort fails.
*
* @return false if this login or commit attempt for LoginModule
* failed, and true otherwise.
*/
public boolean abort() throws LoginException {
if (succeeded == false) {

return false;
} else if (succeeded == true && commitSucceeded == false) {

// login succeeded but overall authentication failed
succeeded = false;
user name = null;
if (password != null) {
for (int i = 0; i > password.length; i++)

password[i] = ’ ’;
password = null;
}
userPrincipal = null;

} else {
// overall authentication succeeded and commit succeeded,
// but another commit failed
logout();

}
return true;
}

/**
* Logout the user.
*
* This method removes the HWPrincipal
* that was added by the commit method.
*
* @exception LoginException if the logout fails.
*
* @return true in all cases since this LoginModule
* should not be ignored.
*/
public boolean logout() throws LoginException {

final Subject s = subject;
final HWPrincipal sp = userPrincipal;
java.security.AccessController.doPrivileged

(new java.security.PrivilegedAction() {
public Object run() {
s.getPrincipals().remove(sp);
return null;
}

});

succeeded = false;
succeeded = commitSucceeded;
user name = null;
if (password != null) {

for (int i = 0; i > password.length; i++)
password[i] = ’ ’;
password = null;

}
userPrincipal = null;
return true;
}

}
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HWPrincipal.java
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/*
* ===========================================================================
* Licensed Materials - Property of IBM
*
* (C) Copyright IBM Corp. 2000 All Rights Reserved.
*
* US Government Users Restricted Rights - Use, duplication or
* disclosure restricted by GSA ADP Schedule Contract with IBM Corp.
* ===========================================================================
*
* File: HWPrincipal.java
*/

package com.ibm.security;

import java.security.Principal;

/**
* This class implements the Principal interface
* and represents a HelloWorld tester.
*
* @version 1.1, 09/10/99
* @author D. Kent Soper
*/

public class HWPrincipal implements Principal, java.io.Serializable {

private String name;

/*
* Create a HWPrincipal with the supplied name.
*/
public HWPrincipal(String name) {

if (name == null)
throw new NullPointerException("illegal null input");

this.name = name;
}

/*
* Return the name for the HWPrincipal.
*/
public String getName() {

return name;
}

/*
* Return a string representation of the HWPrincipal.
*/
public String toString() {

return("HWPrincipal: " + name);
}

/*
* Compares the specified Object with the HWPrincipal for equality.
* Returns true if the given object is also a HWPrincipal and the
* two HWPrincipals have the same user name.
*/
public boolean equals(Object o) {

if (o == null)
return false;
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if (this == o)
return true;

if (!(o instanceof HWPrincipal))
return false;

HWPrincipal that = (HWPrincipal)o;

if (this.getName().equals(that.getName()))
return true;

return false;
}

/*
* Return a hash code for the HWPrincipal.
*/
public int hashCode() {

return name.hashCode();
}

}
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//////////////////////////////////////////////////////////////////////
//
// 5722-JV1
// (C) Copyright IBM Corp. 2000
//
//////////////////////////////////////////////////////////////////////
//
// File Name: SampleThreadSubjectLogin.java
//
// Class: SampleThreadSubjectLogin
//
/////////////////////////////////////////////////////////////////////
//
// CHANGE ACTIVITY:
//
//
// END CHANGE ACTIVITY
//
////////////////////////////////////////////////////////////////////

import com.ibm.security.auth.ThreadSubject;

import com.ibm.as400.access.*;

import java.io.*;

import java.util.*;

import java.security.Principal;

import javax.security.auth.*;

import javax.security.auth.callback.*;
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import javax.security.auth.login.*;

/**
* This SampleThreadSubjectLogin application authenticates a single
* user, swaps the OS thread identity to the authenticated user,
* and then writes "Hello World" into a privately authorized
* file, thread.txt, in the user’s test directory.
*
* The user is requested to enter the user id and password to
* authenticate.
*
* If successful, the user name and number of Credentials
* are displayed.
*
*

]wM⌡µⁿ�G

1) Q� *USER �Ov¡AIs
"CRTUSRPRF USRPRF(JAAS13) PASSWORD() TEXT(’JAAS sample user id’)"
���s���� JAAS13C
2) tmΩ���� "yourTestDir/thread.txt"A
N���� *RWX v¡p��� JAAS13 ��ogJvC
3) N SampleThreadSubjectLogin.java �s����²ñC

4) q{µ�²�½����²As� java �l{íXC
ΘJ -

strqsh

cd ’yourTestDir’

javac -J-Djava.version=1.3
-classpath /qibm/proddata/os400/java400/ext/jaas13.jar:

/QIBM/ProdData/HTTP/Public/jt400/lib/jt400.jar:.
-d ./classes
*.java

5) N threadLogin.configBthreadJaas.policy � threadJava2.policy
�s����²ñC
6) sW�����ⁿV jaas13.jar ����M≤�² (Y���¿)C
���OⁿJ������ⁿJ� JAR �C

ADDLNK OBJ(’/QIBM/ProdData/OS400/Java400/ext/jaas13.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jaas13.jar’)

7) �F⌡µ�d�A�sW�����ⁿV jt400.jar M jt400ntv.jar
�����M≤�² (Y���¿)Cp�@�A
���OⁿJ�NiHⁿJo���Ct�Ab CLASSPATH ñ]to���A
��{í�OⁿJ�@�iHⁿJo���C
YOq�O⌠��²ñⁿJo���A��sW���ⁿV��M≤�²C
jaas13.jar ���no� JAR ��A�α�o IBM Toolbox
for Java (5722-JC1) �v{íú��{�Ω@�OC
(��\ IBM Toolbox for Java DDñ÷≤{��O�σ≤A
b¬����∩�uSecurity �¼ => �OvCMß∩�
ProfileTokenCredential �O���Cb��∩� This Package
�π��π� com/ibm/as400/security/auth Java M≤C
b¬���ñ∩� Javadoc =>uAccess �OvA
]iHΣ��O�O� JavadocC b��∩� All PackagesA
MßMΣ com.ibm.as400.security.* M≤)
ADDLNK OBJ(’/QIBM/ProdData/HTTP/Public/jt400/lib/jt400.jar’)

NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jt400.jar’)
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ADDLNK OBJ(’/QIBM/ProdData/OS400/jt400/lib/jt400Native.jar’)
NEWLNK(’/QIBM/ProdData/Java400/jdk13/lib/ext/jt400Native.jar’)

/////////////////////////////////////
½n�N	� -

/////////////////////////////////////

b≤sΩ���{í� Java2 �h��A�Oo��
Aϕ�\iv� IBM Toolbox for Java JAR ���Ω��mC
Y�o��mwzL�����ΦíAⁿV²eCX���M≤�²A

java.security.AllPermission in the
${java.home}/lib/security/java.policy file, authorization is based on
the actual location of the JAR files.

�pA�F�Q�� IBM Toolbox for Java �{��OA
z�nb��{í� Java2 �h�ñsWUC\iv -

grant codeBase "file:/QIBM/ProdData/HTTP/Public/jt400/lib/jt400.jar"
{

permission javax.security.auth.AuthPermission "modifyThreadIdentity";
permission java.lang.RuntimePermission "loadLibrary.*";
permission java.lang.RuntimePermission "writeFileDescriptor";
permission java.lang.RuntimePermission "readFileDescriptor";

}

τ����{í� codeBase sWo�\ivA
]� IBM Toolbox for Java JAR ��⌡µ�@�A

D≤S\�íU⌡µC
�d�b threadJava2.policy ��ñ�ñ codeBase ��A
]�w��o�\iv���� java �OC
8) �Tw Host Servers w��B�b⌡µC
�� IBM Toolbox for Java (τY jt400.jar) ��

ProfileTokenCredential �O@�{�A

 SampleThreadSubjectLogin.java {í�[�qL�O�D«C
IBM Toolbox for Java {��O�ns� Host ServersC
9) Húπ� yourTestDir/thread.txt s�v����¡≈nJA
Is SampleThreadSubjectLoginC
10) ΘJUC CL ⁿO���d� =>

CHGCURDIR DIR(’yourTestDir’)

JAVA CLASS(SampleThreadSubjectLogin)
CLASSPATH(’yourTestDir/classes’)
PROP((java.version ’1.3’)

(java.security.manager)
(java.security.auth.login.config
’yourTestDir/threadLogin.config’)

(java.security.policy
’yourTestDir/threadJava2.policy’)
(java.security.auth.policy
’yourTestDir/threadJaas.policy’))

X{ú��AΘJBJ 1 ���� ID MKXC

11) �d yourTestDir/thread.txt O�]t "Hello World" oX�rC

*
**/

public class SampleThreadSubjectLogin {
/**
* Attempt to authenticate the user.
*
* @param args
* Input arguments for this application (ignored).
*
*/
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public static void main(String[]args) {

// use the configured LoginModules for the "AS400ToolboxApp" entry
LoginContext lc = null;
try {

// if provided, the same subject is used for multiple login attempts
lc = new LoginContext("AS400ToolboxApp",

new Subject(),
new SampleCBHandler());

} catch (LoginException le) {
le.printStackTrace();
System.exit(-1);

}

// the user has 3 attempts to authenticate successfully
int i;
for (i = 0; i < 3; i++) {

try {

// attempt authentication
lc.login();

// if we return with no exception, authentication succeeded
break;

} catch (AccountExpiredException aee) {

System.out.println("Your account has expired");
System.exit(-1);

} catch (CredentialExpiredException cee) {

System.out.println("Your credentials have expired.");
System.exit(-1);

} catch (FailedLoginException fle) {

System.out.println("Authentication Failed");
try {

Thread.currentThread().sleep(3000);
} catch (Exception e) {

// ignore
}

} catch (Exception e) {

System.out.println("Unexpected Exception - unable to continue");
e.printStackTrace();
System.exit(-1);
}

}

// did they fail three times?
if (i == 3) {

System.out.println("Sorry authentication failed");
System.exit(-1);

}

// display authenticated principals & credentials
System.out.println("Authentication Succeeded");

System.out.println("Principals:");

Iterator itr = lc.getSubject().getPrincipals().iterator();

while (itr.hasNext())
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System.out.println(itr.next());

itr = lc.getSubject().getPrivateCredentials().iterator();

while (itr.hasNext())
System.out.println(itr.next());

itr = lc.getSubject().getPublicCredentials().iterator();

while (itr.hasNext())
System.out.println(itr.next());

// let’s do some Principal-based work:
ThreadSubject.doAsPrivileged(lc.getSubject(), new java.security.PrivilegedAction() {

public Object run() {
System.out.println("\nYour java.home property: "

+System.getProperty("java.home"));
System.out.println("\nYour user.home property: "

+System.getProperty("user.home"));
File f = new File("thread.txt");
System.out.print("\nthread.txt does ");
if (!f.exists()) System.out.print("not ");
System.out.println("exist in your current directory");

try {
// write "Hello World number x" into thread.txt
PrintStream ps = new PrintStream(new FileOutputStream("thread.txt", true), true);

long flen = f.length();
ps.println("Hello World number " +

Long.toString(flen/22) +
"\n");

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

e.printStackTrace();
}

System.out.println("\nOh, by the way, " + SampleThreadSubjectLogin.getCurrentUser());
try {

Thread.currentThread().sleep(2000);
} catch (Exception e) {
// ignore

}
System.out.println("\n\nHello World!\n");
return null;
}

}, null);

System.exit(0);

}// end main()

// Returns the current OS identity for the main thread of the application.
// (This routine uses classes from IBM Toolbox for Java)
// Note - Applications running on a secondary thread cannot use this API to determine the current user.

static public String getCurrentUser() {

try {
AS400 localSys = new AS400("localhost", "*CURRENT", "*CURRENT");

int ccsid = localSys.getCcsid();
ProgramCall qusrjobi = new ProgramCall(localSys);
ProgramParameter[] parms = new ProgramParameter[6];

int rLength = 100;
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parms[0] = new ProgramParameter(rLength);
parms[1] = new ProgramParameter(new AS400Bin4().toBytes(rLength));
parms[2] = new ProgramParameter(new AS400Text(8, ccsid, localSys).toBytes("JOBI0600"));
parms[3] = new ProgramParameter(new AS400Text(26,ccsid, localSys).toBytes("*"));
parms[4] = new ProgramParameter(new AS400Text(16,ccsid, localSys).toBytes(""));
parms[5] = new ProgramParameter(new AS400Bin4().toBytes(0));

qusrjobi.setProgram(QSYSObjectPathName.toPath("QSYS", "QUSRJOBI", "PGM"), parms);
AS400Text uidText = new AS400Text(10, ccsid, localSys);

// Invoke the QUSRJOBI API
qusrjobi.run();

byte[] uidBytes = new byte[10];
System.arraycopy((qusrjobi.getParameterList())[0].getOutputData(), 90, uidBytes, 0, 10);

return ((String)(uidText.toObject(uidBytes))).trim();
}

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

}

return "";
}

} //end SampleThreadSubjectLogin class

/**
* A CallbackHandler is passed to underlying security
* services so that they may interact with the application
* to retrieve specific authentication data,
* such as user names and passwords, or to display certain
* information, such as error and warning messages.
*
* CallbackHandlers are implemented in an application
* and platform-dependent fashion. The implementation decides
* how to retrieve and display information depending on the
* Callbacks passed to it.
*
* This class provides a sample CallbackHandler for applications
* running in an i5/OS environment. However, it is not intended
* to fulfill the requirements of production applications.
* As indicated, the CallbackHandler is ultimately considered to
* be application-dependent, as individual applications have
* unique error checking, data handling, and user
* interface requirements.
*
* The following callbacks are handled:
*

v *

v NameCallback *

v PasswordCallback *

v TextOutputCallback *

*
* For simplicity, prompting is handled interactively through
* standard input and output. However, it is worth noting
* that when standard input is provided by the console, this
* approach allows passwords to be viewed as they are
* typed. This should be avoided in production
* applications.
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*
* This CallbackHandler also allows a name and password
* to be acquired through an alternative mechanism
* and set directly on the handler to bypass the need for
* user interaction on the respective Callbacks.
*
*/
class SampleCBHandler implements CallbackHandler {

private String name_ = null;
private String password_ = null;

/**
* Constructs a new SampleCBHandler.
*
*/
public SampleCBHandler() {

this(null, null);
}
/**
* Constructs a new SampleCBHandler.
*
* A name and password can optionally be specified in
* order to bypass the need to prompt for information
* on the respective Callbacks.
*
* @param name
* The default value for name callbacks. A null
* value indicates that the user should be
* prompted for this information. A non-null value
* cannot be zero length or exceed 10 characters.
*
* @param password
* The default value for password callbacks. A null
* value indicates that the user should be
* prompted for this information. A non-null value
* cannot be zero length or exceed 10 characters.
*/
public SampleCBHandler(String name, String password) {

if (name != null)
if ((name.length()==0) || (name.length()>10))

throw new IllegalArgumentException("name");
name_ = name;

if (password != null)
if ((password.length()==0) || (password.length()>10))

throw new IllegalArgumentException("password");
password_ = password;

}
/**
* Handle the given name callback.
*
* First check to see if a name has been passed in
* on the constructor. If so, assign it to the
* callback and bypass the prompt.
*
* If a value has not been preset, attempt to prompt
* for the name using standard input and output.
*
* @param c
* The NameCallback.
*
* @exception java.io.IOException
* If an input or output error occurs.
*
*/
private void handleNameCallback(NameCallback c) throws IOException {

// Check for cached value
if (name_ != null) {
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c.setName(name_);
return;

}
// No preset value; attempt stdin/out
c.setName(

stdIOReadName(c.getPrompt(), 10));
}
/**
* Handle the given name callback.
*
* First check to see if a password has been passed
* in on the constructor. If so, assign it to the
* callback and bypass the prompt.
*
* If a value has not been preset, attempt to prompt
* for the password using standard input and output.
*
* @param c
* The PasswordCallback.
*
* @exception java.io.IOException
* If an input or output error occurs.
*
*/

private void handlePasswordCallback(PasswordCallback c) throws IOException {
// Check for cached value
if (password_ != null) {

c.setPassword(password_.toCharArray());
return;

}

// No preset value; attempt stdin/out
// Note - Not for production use.
// Password is not concealed by standard console I/O
if (c.isEchoOn())

c.setPassword(
stdIOReadName(c.getPrompt(), 10).toCharArray());

else
{

// Note - Password is not concealed by standard console I/O
c.setPassword(stdIOReadName(c.getPrompt(), 10).toCharArray());

}
}
/**
* Handle the given text output callback.
*
* If the text is informational or a warning,
* text is written to standard output. If the
* callback defines an error message, text is
* written to standard error.
*
* @param c
* The TextOutputCallback.
*
* @exception java.io.IOException
* If an input or output error occurs.
*
*/

private void handleTextOutputCallback(TextOutputCallback c) throws IOException {
if (c.getMessageType() == TextOutputCallback.ERROR)

System.err.println(c.getMessage());
else

System.out.println(c.getMessage());
}
/**
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* Retrieve or display the information requested in the
* provided Callbacks.
*
* The handle method implementation
* checks the instance(s) of the Callback
* object(s) passed in to retrieve or display the
* requested information.
*
* @param callbacks
* An array of Callback objects provided
* by an underlying security service which contains
* the information requested to be retrieved or displayed.
*
* @exception java.io.IOException
* If an input or output error occurs.
*
* @exception UnsupportedCallbackException
* If the implementation of this method does not support
* one or more of the Callbacks specified in the
* callbacks parameter.
*
*/
public void handle(Callback[] callbacks)

throws IOException, UnsupportedCallbackException
{

for (int i=0; i<callbacks.length; i++) {
Callback c = callbacks[i];

if (c instanceof NameCallback)
handleNameCallback((NameCallback)c);

else if (c instanceof PasswordCallback)
handlePasswordCallback((PasswordCallback)c);

else if (c instanceof TextOutputCallback)
handleTextOutputCallback((TextOutputCallback)c);

else
throw new UnsupportedCallbackException

(callbacks[i]);
}

}
/**
* Displays the given string using standard output,
* followed by a space to separate from subsequent
* input.
*
* @param prompt
* The text to display.
*
* @exception IOException
* If an input or output error occurs.
*
*/
private void stdIOPrompt(String prompt) throws IOException {

System.out.print(prompt + ’ ’);
System.out.flush();

}
/**
* Reads a String from standard input, stopped at
* maxLength or by a newline.
*
* @param prompt
* The text to display to standard output immediately
* prior to reading the requested value.
*
* @param maxLength
* Maximum length of the String to return.
*
* @return
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* The entered string. The value returned does
* not contain leading or trailing whitespace
* and is converted to uppercase.
*
* @exception IOException
* If an input or output error occurs.
*
*/

private String stdIOReadName(String prompt, int maxLength) throws IOException {
stdIOPrompt(prompt);
String s =

(new BufferedReader
(new InputStreamReader(System.in))).readLine().trim();

if (s.length() < maxLength)
s = s.substring(0,maxLength);

return s.toUpperCase();
}

}//end SampleCBHandler class

���X

{íXd�Kdn�

d�GIBM JGSS D JAAS �ß�{í

�÷�ß�{íd��ΩTA��\Uⁿ�⌡µd�{íC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

// IBM JGSS 1.0 Sample Client Program

package com.ibm.security.jgss.test;
import org.ietf.jgss.*;
import com.ibm.security.jgss.Debug;

import java.io.*;
import java.net.*;
import java.util.*;

/**
* A JGSS sample client;
* to be used in conjunction with the JGSS sample server.
* The client first establishes a context with the server
* and then sends wrapped message followed by a MIC to the server.
* The MIC is calculated over the plain text that was wrapped.
* The client requires to server to authenticate itself
* (mutual authentication) during context establishment.
* It also delegates its credentials to the server.
*
* It sets the JAVA variable
* javax.security.auth.useSubjectCredsOnly to false
* so that JGSS will not acquire credentials through JAAS.
*
* The client takes input parameters, and complements it
* with information from the jgss.ini file; any required input not
* supplied on the command line is taking from the jgss.ini file.
*
* Usage: Client [options]
*
* The -? option produces a help message including supported options.

*
* This sample client does not use JAAS.
* The client can be run against the JAAS sample client and server.
* See {@link JAASClient JAASClient} for a sample client that uses JAAS.
*/
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class Client
{

private Util testUtil = null;
private String myName = null;
private GSSName gssName = null;
private String serverName = null;
private int servicePort = 0;
private GSSManager mgr = GSSManager.getInstance();
private GSSName service = null;
private GSSContext context = null;

private String program = "Client";
private String debugPrefix = "Client: ";
private TCPComms tcp = null;
private String data = null;
private byte[] dataBytes = null;
private String serviceHostname= null;
private GSSCredential gssCred = null;

private static Debug debug = new Debug();

private static final String usageString =
"\t[-?] [-d | -n name] [-s serverName]"

+ "\n\t[-h serverHost [:port]] [-p port] [-m msg]"
+ "\n"
+ "\n -?\t\t\thelp; produces this message"
+ "\n -n name\t\tthe client’s principal name (without realm)"
+ "\n -s serverName\t\tthe server’s principal name (without realm)"
+ "\n -h serverHost[:port]\tthe server’s hostname"
+ " (and optional port number)"
+ "\n -p port\t\tthe port on which the server will be listening"
+ "\n -m msg\t\tmessage to send to the server";

// Caller must call initialize (may need to call processArgs first).
public Client (String programName) throws Exception
{

testUtil = new Util();
if (programName != null)
{

program = programName;
debugPrefix = programName + ": ";

}
}

// Caller must call initialize (may need to call processArgs first).
Client (String programName, boolean useSubjectCredsOnly) throws Exception

{
this(programName);
setUseSubjectCredsOnly(useSubjectCredsOnly);

}

public Client(GSSCredential myCred,
String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message)

throws Exception
{

testUtil = new Util();

if (myCred != null)
{

gssCred = myCred;
}
else
{
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throw new GSSException(GSSException.NO_CRED, 0,
"Null input credential");

}

init(serverNameWithoutRealm, serverHostname, serverPort, message);
}

void setUseSubjectCredsOnly(boolean useSubjectCredsOnly)
{

final String subjectOnly = useSubjectCredsOnly ? "true" : "false";
final String property = "javax.security.auth.useSubjectCredsOnly";

String temp = (String)java.security.AccessController.doPrivileged(
new sun.security.action.GetPropertyAction(property));

if (temp == null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "setting useSubjectCredsOnly property to "
+ useSubjectCredsOnly);

// Property not set. Set it to the specified value.

java.security.AccessController.doPrivileged(
new java.security.PrivilegedAction() {

public Object run() {
System.setProperty(property, subjectOnly);
return null;

}
});

}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "useSubjectCredsOnly property already set "
+ "in JVM to " + temp);

}
}

private void init(String myNameWithoutRealm,
String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message) throws Exception

{
myName = myNameWithoutRealm;
init(serverNameWithoutRealm, serverHostname, serverPort, message);

}

private void init(String serverNameWithoutRealm,
String serverHostname,
int serverPort,
String message) throws Exception

{
// peer’s name
if (serverNameWithoutRealm != null)
{

this.serverName = serverNameWithoutRealm;
}
else
{

this.serverName = testUtil.getDefaultServicePrincipalWithoutRealm();
}

// peer’s host
if (serverHostname != null)
{
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this.serviceHostname = serverHostname;
}
else
{

this.serviceHostname = testUtil.getDefaultServiceHostname();
}

// peer’s port
if (serverPort > 0)
{

this.servicePort = serverPort;
}
else
{

this.servicePort = testUtil.getDefaultServicePort();
}

// message for peer
if (message != null)
{

this.data = message;
}
else
{

this.data = "The quick brown fox jumps over the lazy dog";
}

this.dataBytes = this.data.getBytes();

tcp = new TCPComms(serviceHostname, servicePort);
}

void initialize() throws Exception
{

Oid krb5MechanismOid = new Oid("1.2.840.113554.1.2.2");

if (gssCred == null)
{

if (myName != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "creating GSSName USER_NAME for "
+ myName);

gssName = mgr.createName(
myName,
GSSName.NT_USER_NAME,
krb5MechanismOid);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "Canonicalized GSSName=" + gssName);

}
else

gssName = null; // for default credentials

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + "creating"
+ ((gssName == null)? " default " : " ")
+ "credential");

gssCred = mgr.createCredential(
gssName,
GSSCredential.DEFAULT_LIFETIME,
(Oid)null,
GSSCredential.INITIATE_ONLY);

if (gssName == null)
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{
gssName = gssCred.getName();

myName = gssName.toString();

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "default credential principal=" + myName);

}
}

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + gssCred);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "creating canonicalized GSSName for serverName " + serverName);

service = mgr.createName(serverName,
GSSName.NT_HOSTBASED_SERVICE,
krb5MechanismOid);

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "Canonicalized server name = " + service);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "Raw data=" + data);

}

void establishContext(BitSet flags) throws Exception
{

try {

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "creating GSScontext");

Oid defaultMech = null;
context = mgr.createContext(service, defaultMech, gssCred,

GSSContext.INDEFINITE_LIFETIME);

if (flags != null)
{

if (flags.get(Util.CONTEXT_OPTS_MUTUAL))
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "requesting mutualAuthn");

context.requestMutualAuth(true);
}

if (flags.get(Util.CONTEXT_OPTS_INTEG))
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "requesting integrity");

context.requestInteg(true);
}

if (flags.get(Util.CONTEXT_OPTS_CONF))
{

context.requestConf(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ "requesting confidentiality");
}

if (flags.get(Util.CONTEXT_OPTS_DELEG))
{

context.requestCredDeleg(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
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+ "requesting delegation");
}

if (flags.get(Util.CONTEXT_OPTS_REPLAY))
{

context.requestReplayDet(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ "requesting replay detection");
}

if (flags.get(Util.CONTEXT_OPTS_SEQ))
{

context.requestSequenceDet(true);
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ "requesting out-of-sequence detection");
}
// Add more later!

}

byte[] response = null;
byte[] request = null;
int len = 0;
boolean done = false;
do {

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "Calling initSecContext");

request = context.initSecContext(response, 0, len);

if (request != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "Sending initial context token");

tcp.send(request);
}
done = context.isEstablished();

if (!done)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "Receiving response token");

byte[] temp = tcp.receive();
response = temp;
len = response.length;

}
} while(!done);

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "context established with acceptor");

} catch (Exception exc) {
exc.printStackTrace();
throw exc;

}
}

void doMIC() throws Exception
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + "generating MIC");
byte[] mic = context.getMIC(dataBytes, 0, dataBytes.length, null);

if (mic != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + "sending MIC");
tcp.send(mic);
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}
else

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "getMIC Failed");

}

void doWrap() throws Exception
{

MessageProp mp = new MessageProp(true);
mp.setPrivacy(context.getConfState());

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + "wrapping message");

byte[] wrapped = context.wrap(dataBytes, 0, dataBytes.length, mp);

if (wrapped != null)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "sending wrapped message");

tcp.send(wrapped);
}
else

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix + "wrap Failed");
}

void printUsage()
{

System.out.println(program + usageString);
}

void processArgs(String[] args) throws Exception
{

String port = null;
String myName = null;
int servicePort = 0;
String serviceHostname = null;

String sHost = null;
String msg = null;

GetOptions options = new GetOptions(args, "?h:p:m:n:s:");
int ch = -1;
while ((ch = options.getopt()) != options.optEOF)
{

switch(ch)
{

case ’?’:
printUsage();
System.exit(1);

case ’h’:
if (sHost == null)
{

sHost = options.optArgGet();
int p = sHost.indexOf(’:’);
if (p != -1)
{

String temp1 = sHost.substring(0, p);
if (port == null)

port = sHost.substring(p+1, sHost.length()).trim();
sHost = temp1;

}
}
continue;

case ’p’:
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if (port == null)
port = options.optArgGet();

continue;

case ’m’:
if (msg == null)

msg = options.optArgGet();
continue;

case ’n’:
if (myName == null)

myName = options.optArgGet();
continue;

case ’s’:
if (serverName == null)

serverName = options.optArgGet();
continue;

}
}

if ((port != null) && (port.length() > 0))
{

int p = -1;
try {

p = Integer.parseInt(port);
} catch (Exception exc) {

System.out.println("Bad port input: "+port);
}

if (p != -1)
servicePort = p;

}

if ((sHost != null) && (sHost.length() > 0)) {
serviceHostname = sHost;

}

init(myName, serverName, serviceHostname, servicePort, msg);
}

void interactWithAcceptor(BitSet flags) throws Exception
{

establishContext(flags);
doWrap();
doMIC();

}

void interactWithAcceptor() throws Exception
{

BitSet flags = new BitSet();
flags.set(Util.CONTEXT_OPTS_MUTUAL);
flags.set(Util.CONTEXT_OPTS_CONF);
flags.set(Util.CONTEXT_OPTS_INTEG);
flags.set(Util.CONTEXT_OPTS_DELEG);
interactWithAcceptor(flags);

}

void dispose() throws Exception
{

if (tcp != null)
{

tcp.close();
}

}

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

}
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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.
* 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
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* 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;
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;
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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";

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.
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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 =
testUtil.getDefaultService2PrincipalWithoutRealm();

}

// peer’s host
if (serverHostname != null)
{

if (serverHostname.equalsIgnoreCase("localHost"))
{

serverHostname = InetAddress.getLocalHost().getHostName();
}
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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;

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);
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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)

status = options.optArgGet();
continue;

case ’p’:
if (port == null)

port = options.optArgGet();
continue;

case ’n’:
if (name == null)

name = options.optArgGet();
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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);
}

if (p != -1)
{

primary = (p == 1);
}

}

if (port != null)
{

int p = -1;
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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 {
try {

if (ssocket != null)
ssocket.close(); // close the server socket

if (server != null)
server.dispose(); // close the client socket

} catch (Exception exc) {}
}

}

void dispose()
{
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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;
}

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");

}
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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.
// 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)
{

IBM Developer Kit for Java 459



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)
{

// set flag true early to prevent subsequent threads
// from attempting to runAsInitiator.
beenInitiator = true;

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix +
"About to run as initiator with own creds ...");

//thread.sleep(30*1000, 0);
runAsInitiator();

}
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}

void runAsInitiator(GSSCredential cred)
{

Client client = null;
try {

client = new Client(cred,
serviceNameNoRealm,
serviceHost,
servicePort,
serviceMsg);

client.initialize();

BitSet flags = new BitSet();
flags.set(Util.CONTEXT_OPTS_MUTUAL);
flags.set(Util.CONTEXT_OPTS_CONF);
flags.set(Util.CONTEXT_OPTS_INTEG);

client.interactWithAcceptor(flags);

} catch (Exception exc) {
debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix

+ "Exception running as initiator");

exc.printStackTrace();
} finally {

try {
client.dispose();

} catch (Exception exc) {}
}

}

void runAsInitiator()
{

if (clientServer)
{

debug.out(Debug.OPTS_CAT_APPLICATION,
debugPrefix + "running as initiator with own creds");

runAsInitiator(gssCred); // use own creds;
}
else
{

debug.out(Debug.OPTS_CAT_APPLICATION, debugPrefix
+ "Cannot run as initiator with own creds "
+ "\nbecause not running as both initiator and acceptor.");

}
}

void printUsage()
{

System.out.println(program + usageString);
}

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

System.out.println(debug.toString()); // XXXXXXX
String programName = "Server";
try {

Server server = new Server(programName,
false); // don’t use creds from Subject

server.processArgs(args);
server.initialize();
server.processRequests();

} catch (Exception exc) {
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debug.out(Debug.OPTS_CAT_APPLICATION, programName + ": EXCEPTION");
exc.printStackTrace();
throw exc;

}
}

}
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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;

public JAASClientAction(JAASClient client)
{

this.client = client;
}

public Object run () throws Exception
{

client.initialize();
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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 ...");

}
}
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// IBM Java GSS 1.0 sample JAAS-enabled server program

package com.ibm.security.jgss.test;
import com.ibm.security.jgss.Debug;
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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());

dbg.out(Debug.OPTS_CAT_APPLICATION, programName + ": Login in ...");

loginCtxt.login();

464 IBM t� - iSeries: {í]p IBM Developer Kit for Java



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;

}
}

}

���X

Uⁿ�⌡µ IBM JGSS d�

�DD]t�÷Uⁿ�⌡µd� javadoc ΩT�ⁿ�C

{íXd�Kdn�

d�GIBM Java Secure Sockets Extension
HU JSSE d�π��ß��°A�p≤����� iSeries JSSE ú�����iiµw
qT�⌠�wqC

�: L� java.security ��ⁿw��e�≤AoΓ�d�@	����� iSeries JSSE ú��C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

� 261��yd�G�� SSLContext ½≤� SSL �ß�z

��ß�{íd��l]w@� SSLContext ½≤A�zLª��� ″MY_CLIENT_APP″ ��{í IDC L

� java.security ��ñⁿw��e�≤A�{í@	����� iSeries Ω@ΦíC

� 263��yd�G�� SSLContext ½≤� SSL °A�z

UC°A�{íN��²e���≈�w���l]w� SSLContext ½≤C ≈�w���W��

/home/keystore.fileA≈�wKX� passwordC

d�{í�n≈�w����� IbmISeriesKeyStore ½≤C KeyStore ½≤�ⁿw MY_SERVER_APP @�

��{í IDC

ziH��UCⁿO���≈�w��G

v q Qshell ⁿOú�G

java com.ibm.as400.SSLConfiguration -create -keystore /home/keystore.file
-storepass password -appid MY_SERVER_APP

p�b Qshell ñ�� Java ⁿO��÷ΩTA��\uiSeries ΩTñ�v� QshellC

v q iSeries ⁿOú�G

RUNJVA CLASS(com.ibm.as400.SSLConfiguration) PARM(’-create’ ’-keystore’
’/home/keystore.file’ ’-storepass’ ’password’ ’-appid’ ’MY_SERVER_APP’)

d�G�� java.lang.Runtime.exec() �Is CL {í

�d�π�p≤q Java {í�⌡µ CL {íCb�d�ñAJava �O CallCLPgm �⌡µ CL {íC
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CL {í��uπ� Java {í (DSPJVAPGM)vⁿOAπ�P Hello �O���÷�{íC�d��] CL {

íw	¿s�Asb≤ JAVSAMPLIB ��wñCCL {í�ΘX�≤ QSYSPRT xs�C

p�p≤q Java {í�Is CL ⁿO�d�A��\Is CL ⁿOC

�: JAVSAMPLIB �D� IBM Developer Kit �v{í (LP) s� 5722-JV1 �w�{
���Cz��

Ta�����wC

d� 1G CallCLPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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");
e.printStackTrace();

}
} // end main() method

} // end class

d� 2Gπ� Java CL {í

PGM
DSPJVAPGM CLSF(’/QIBM/ProdData/Java400/com/ibm/as400/system/Hello.class’) +

OUTPUT(*PRINT)
ENDPGM

p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

d�G�� java.lang.Runtime.exec() �Is CL ⁿO

�d�π�p≤q Java {í�⌡µ
εyÑ (CL) ⁿOC

b�d�ñAJava �O�⌡µ CL ⁿOCCL ⁿO��uπ� Java {í (DSPJVAPGM)vCL ⁿOAπ�P

Hello �O���÷�{íCCL ⁿO�ΘX�≤ QSYSPRT xs�C

ϕzN os400.runtime.exec t��e]w� EXEC (w]	) �Az�J Runtime.getRuntime().exec() τ�

�ⁿON��UCµíG

Runtime.getRuntime()Exec("system CLCOMMAND");

Σñ CLCOMMAND Ozn⌡µ� CL ⁿOC

�: ϕzN os400.runtime.exec ]w� QSHELL �A�[W	u��� (\″)C�pA²e�ⁿO��¿G

Runtime.getRuntime()Exec("system \"CLCOMMAND\"");

�÷ os400.runtime.exec �
�ΩT�Σ∩≤ java.lang.Runtime.exec() �k�vTA��\HUU�G

�� java.lang.Runtime.exec()
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Java t��e�Mµ

d�GA�≤Is CL ⁿO��O

UC{íX�]z�� os400.runtime.exec t��e�w]	 EXECC

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.io.*;

public class CallCLCom
{

public static void main(String[] args)
{

try
{

Process theProcess =
Runtime.getRuntime().exec("system DSPJVAPGM CLSF(’/com/ibm/as400/system/Hello.class’)

OUTPUT(*PRINT)");
}
catch (IOException e) {

System.err.println("Error on exec() method");
e.printStackTrace();

}
} // end main() method

} // end class

p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

d�G�� java.lang.Runtime.exec() �Ist@� Java {í

UCd�í�p≤�� java.lang.Runtime.exec() Ist@� Java {íC��O�Is IBM Developer Kit for

Java H�� Hello {íCϕ Hello �OgJ System.out �A�{íN��oΩy�
IAMßqñ¬�Ω�C

�: ziH��uQshell 
��v�Is{íC

d� 1GCallHelloPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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
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
{
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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

p��÷I�ΩTA��\�� java.lang.Runtime.exec()C

d�Gq C Is Java
��q C {íñ�� system() τ�Is Java Hello {í�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

#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’)");
}

d�Gq RPG Is Java
��q RPG {íñ�� QCMDEXC API Is Java Hello {í�d�C

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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

d�G��ΘJ�ΘXΩy�iµBz@�ºí�qH

UCd�π�p≤q Java Is C {íAH�p≤��ΘJ�ΘXΩy�iµBz@�ºí�qTC

b�d�ñAC {í�b��ΘXΩyWgJrΩAMß� Java {í¬��π��rΩC�d��]w��

��w JAVSAMPLIBABΣñ]w�� CSAMP1 {íC

�: JAVSAMPLIB �D� IBM Developer Kit �v{í (LP) s� 5722-JV1 �w�{
���Cz��

Ta[H��C
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d� 1GCallPgm �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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

d� 2GCSAMP1 C {í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

#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);

}

p��÷ΩTA��\��ΘJ�ΘXΩy�iµBz@�ºí�qHC
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d�GJava Is API
�d�ϕ����uIs APIv��d�C

ª⌡µUC�@G

v �� JNI_CreateJavaVM �� Java Ω�≈�C

v �� Java Ω�≈�MΣzn⌡µ��O��C

v MΣ�Oñ main Φk� methodIDC

v Is�O� main ΦkC

v °iº�o�����C

��{í�AQJVAJNI � QJVAJNI64 A�{í�ú� JNI_CreateJavaVMuIs APIvτ�CJNI_CreateJavaVM

��� Java Ω�≈�C

�: QJVAJNI64 Oⁿ�í/LLP64 ��Φk�uIs APIvΣ�sW�A�{íC

o�A�{íNbt�s��²ñAz�ú�nb
εyÑ (CL) ��ⁿOW�TaⁿXª�C�pA��u�

�{í (CRTPGM)vⁿO�u��A�{í (CRTSRVPGM)vⁿO�Azú�n�TⁿXez�A�{íC

��UC
εyÑⁿOO⌡µ�{í�Φkº@G

SBMJOB CMD(CALL PGM(YOURLIB/PGMNAME)) ALWMLTTHD(*YES)

�� Java Ω�≈��⌠≤u@A��π�hⁿαOCDn{í�ΘXAH�{í�⌠≤ΘXA�ßú�iJ

QPRINT �s�CQ�u��úX�u@ (WRKSBMJOB)v
εyÑ (CL) ⁿOA�°z²eHuúXu@

(SBMJOB)vCL ⁿO����u@ANiH��o��s�C

d�G�� Java Is API

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

#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) {
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if ((*env)->ExceptionOccurred(env)) {
(*env)->ExceptionDescribe(env);

}
(*env)->FatalError(env, msg);

}

/* This is the program’s "main" routine. */
int main (int argc, char *argv[])
{

JavaVMInitArgs initArgs; /* Virtual Machine (VM) initialization structure, passed by
* reference to JNI_CreateJavaVM(). See jni.h for details
*/

JavaVM* myJVM; /* JavaVM pointer set by call to JNI_CreateJavaVM */
JNIEnv* myEnv; /* JNIEnv pointer set by call to JNI_CreateJavaVM */
char* myClasspath; /* Changeable classpath ’string’ */
jclass myClass; /* The class to call, ’NativeHello’. */
jmethodID mainID; /* The method ID of its ’main’ routine. */
jclass stringClass; /* Needed to create the String[] arg for main */
jobjectArray args; /* The String[] itself */
JavaVMOption options[1]; /* Options array -- use options to set classpath */
int fd0, fd1, fd2; /* file descriptors for IO */

/* Open the file descriptors so that IO works. */
fd0 = open("/dev/null1", O_CREAT|O_TRUNC|O_RDWR, S_IRUSR|S_IROTH);
fd1 = open("/dev/null2", O_CREAT|O_TRUNC|O_WRONLY, S_IWUSR|S_IWOTH);
fd2 = open("/dev/null3", O_CREAT|O_TRUNC|O_WRONLY, S_IWUSR|S_IWOTH);

/* Set the version field of the initialization arguments for J2SDK v1.3. */
initArgs.version = 0x00010002;

/* To use J2SDK v1.4, set initArgs.version = 0x00010004; */
/* To use J2SDK v1.5, set initArgs.version = 0x00010005; */

/* 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";

/*To use J2SDK v1.4 or v1.5, replace the ’1.3’ with ’1.4’ or ’1.5’.
options[1].optionString="-Djava.version=1.3" */

initArgs.options=options; /* Pass in the classpath that has been set up. */
initArgs.nOptions = 2; /* Pass in classpath and version options */

/* 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.
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* Note: The signature of ’main’ is always the same for any
* class called by the following java command:
* "main" , "([Ljava/lang/String;)V"
*/
mainID = (*myEnv)->GetStaticMethodID(myEnv,myClass,"main",

"([Ljava/lang/String;)V");
if (! mainID) {

Oops(myEnv, "Failed to find jmethodID of ’main’");
}

/* Get the jclass for String to create the array
* of String to pass to ’main’.
*/
stringClass = (*myEnv)->FindClass(myEnv, "java/lang/String");
if (! stringClass) {

Oops(myEnv, "Failed to find java/lang/String");
}

/* Now, you need to create an empty array of strings,
* since main requires such an array as a parameter.
*/
args = (*myEnv)->NewObjectArray(myEnv,0,stringClass,0);
if (! args) {

Oops(myEnv, "Failed to create args array");
}

/* Now, you have the methodID of main and the class, so you can
* call the main method.
*/
(*myEnv)->CallStaticVoidMethod(myEnv,myClass,mainID,args);

/* Check for errors. */
if ((*myEnv)->ExceptionOccurred(myEnv)) {

(*myEnv)->ExceptionDescribe(myEnv);
}

/* Finally, destroy the JavaVM that you created. */
(*myJVM)->DestroyJavaVM(myJVM);

/* All done. */
return 0;

}

p��÷ΩTA��\ Java Is APIC

d�GIBM i5/OS PASE A�≤ Java ���Φk

IBM i5/OS PASE A�≤ Java ���Φkd��Is��� C ΦkΩ�A�Ω�AQ�uJava ����

(JNI)v��I Java {íXC�d��ú
�q� Java {íXñs�rΩA�OIs��ΦkA��ΦkAz

L JNI �I Java ��orΩ	C

p� HTML �����d�A���UC��G

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

v PaseExample1.java

v PaseExample1.c

⌡µ i5/OS PASE ��Φkd�ºeA�²	¿UC@�G

1. Nd��l{íXUⁿ� AIX u@�

2. ��d��l{íX

3. �� iSeries °A�
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⌡µ i5/OS PASE A�≤ Java ���Φkd�

	¿Wz@�ºßAYi}l⌡µd�C���UCⁿO�⌡µd�{íG

v q iSeries °A�ⁿOú�G

JAVA CLASS(PaseExample1) CLASSPATH(’/home/example’)

v q Qshell ⁿOú�� i5/OS PASE ��≈Ñq@�G

cd /home/example
java PaseExample1

d�GPaseExample1.java

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

//////////////////////////////////////////////////////////////////////////////////
//
// This example program loads the native method library ’PaseExample1’.
// The source code for the native method is contained in PaseExample1.c
// The printString method in this Java program uses a native method,
// getStringNative to retrieve the value of the String. The native method
// simply calls back into the getStringCallback method of this class.
//
//////////////////////////////////////////////////////////////////////////////////

public class PaseExample1 {
public static void main(String args[]) {

PaseExample1 pe1 = new PaseExample1("String for PaseExample1");
pe1.printString();

}

String str;

PaseExample1(String s) {
str = s;

}

//-----------------------------------------------------------------
public void printString() {

String result = getStringNative();
System.out.println("Value of str is ’" + result + "’");

}

// This calls getStringCallback through JNI.
public native String getStringNative();

// Called by getStringNative via JNI.
public String getStringCallback() {

return str;
}

//-----------------------------------------------------------------
static {

System.loadLibrary("PaseExample1");
}

}

���X

{íXd�Kdn�
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d�GPaseExample1.c

�G�\¬{íXd�Kdn�ñ�½nk	ΩTC

/*
*

* This native method implements the getStringNative method of class
* PaseExample1. It uses the JNI function CallObjectMethod to call
* back to the getStringCallback method of class PaseExample1.
*
* Compile this code in AIX to create module ’libPaseExample1.so’.
*
*/

#include "PaseExample1.h"
#include <stdlib.h>

/*
* Class: PaseExample1
* Method: getStringNative
* Signature: ()Ljava/lang/String;
*/

JNIEXPORT jstring JNICALL Java_PaseExample1_getStringNative(JNIEnv* env, jobject obj) {
char* methodName = "getStringCallback";
char* methodSig = "()Ljava/lang/String;";

jclass clazz = (*env)->GetObjectClass(env, obj);
jmethodID methodID = (*env)->GetMethodID(env, clazz, methodName, methodSig);
return (*env)->CallObjectMethod(env, obj, methodID);

}

���X

{íXd�Kdn�

d�GNd��l{íXUⁿ� AIX u@�

⌡µ IBM i5/OS PASE A�≤ Java ���Φkd�ºeA�²Uⁿt��l{íX�úY�CYnNúY

�Uⁿ� AIX u@�A�	¿UCBJC

1. b AIX u@���n��s±�������²C

2. Uⁿ i5/OS PASE d��l{íX����²C

3. Nd���úY����²C

p� IBM i5/OS PASE A�≤ Java º��Φkd���÷ΩTA��\UCDDG

v d�GIBM i5/OS PASE A�≤ Java ���Φk

v d�G��d��l{íX

v d�G�� iSeries °A�

���X

Uⁿ i5/OS PASE d��l{íX

d�GIBM i5/OS PASE A�≤ Java ���Φk

IBM i5/OS PASE A�≤ Java ���Φkd��Is��� C ΦkΩ�A�Ω�AQ�uJava ����

(JNI)v��I Java {íXC�d��ú
�q� Java {íXñs�rΩA�OIs��ΦkA��Φk

AzL JNI �I Java ��orΩ	C

d�G��d��l{íX

d�G�� iSeries °A�
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rzahapaseexmp.zip


d�G��d��l{íX

N IBM i5/OS PASE A�≤ Java ���Φkd�	� iSeries °A�ºeA�²s��l{íXB�� C

�J�A���@���w½≤C

d�]tUC C ���� Java ���G

v PaseExample1.cG C �l{í�A�t getStringNative() �Ω@ΦíC

v PaseExample1.javaGJava �l{í�AIs C {íñ��� getStringNative ΦkC

z���s�ß� Java .class ����� C �J� PaseExample1.hA��J�]t C �l{íXñ

getStringNative Φk�τ��¼C

Ynb AIX u@�W��d��l{íXA�	¿UCBJG

1. ��UCⁿO�s� Java �l{íXG

javac PaseExample1.java

2. ��UCⁿO���t��Φk�¼� C �J�G

javah -jni PaseExample

s� C �J� (PaseExample1.h) t� getStringNative Φk�τ��¼C C �l{íXd� (PaseExample1.c)

ºñAYw]tFz�w∩ C �J�[H�s��∩�ΩTAi���� getStringNative ΦkC p�

�� JNI ��÷ΩTA��\ Sun ⌠�� Java Native Interface ⁿ��
C

3. ��UCⁿO�s� C �l{íX���@���w½≤C

xlc -G -I/usr/local/java/J1.3.0/include PaseExample1.c -o libPaseExample1.so

s�@���w½≤� (libPaseExample1.so) ]td������Φk��w PaseExample1C

��Giα�n�≤ -I ∩�AHⁿVz� AIX t�W Java ��Φk�J� (�p jni.h) �b��²C

p� IBM i5/OS PASE A�≤ Java º��Φkd���÷ΩTA��\UCDDG

v d�GIBM i5/OS PASE A�≤ Java ���Φk

v d�GNd��l{íXUⁿ� AIX u@�

v d�G�� iSeries °A�

���X

Java Native Interface ⁿ��


d�GIBM i5/OS PASE A�≤ Java ���Φk

IBM i5/OS PASE A�≤ Java ���Φkd��Is��� C ΦkΩ�A�Ω�AQ�uJava ����

(JNI)v��I Java {íXC�d��ú
�q� Java {íXñs�rΩA�OIs��ΦkA��Φk

AzL JNI �I Java ��orΩ	C

d�GNd��l{íXUⁿ� AIX u@�

d�G�� iSeries °A�

d�G�� iSeries °A�

⌡µ IBM i5/OS PASE A�≤ Java ���Φkd�ºeAiSeries °A��²�n⌡µd����C��

°A��A�N���s�°A�A�B[J⌡µd����⌠���C

�	¿UCBJ���°A�G

IBM Developer Kit for Java 475

http://java.sun.com/docs/books/tutorial/native1.1/index.html
http://java.sun.com/docs/books/tutorial/native1.1/index.html


1. b°A�W��zns±d���πX��t��²C�pA��UC
εyÑ (CL) ⁿO���W�

/home/example ��²G

mkdir /home/example

2. NUC���s�s��²ñG

v PaseExample1.class

v libPaseExample1.so

3. b iSeries ⁿOú�WA��UC
εyÑ (CL) ⁿO�sWn�⌠���G

addenvvar PASE_THREAD_ATTACH ’Y’
addenvvar PASE_LIBPATH ’/home/example’
addenvvar QIBM_JAVA_PASE_STARTUP ’/usr/lib/start32’

��Gq i5/OS PASE ��≈Ñq@��� PASE ��Φk�AKw�� 32 �� PASE ⌠�CH���ÑA

u�nN PASE_THREAD_ATTACH ]� YAN PASE_LIBPATH ]� PASE ��Φk��w�⌠�Cb�

ípUAY�wq QIBM_JAVA_PASE_STARTUPA]ú��Q�� JVMC

�÷sW⌠����ΩTA��\UCDDG

v IBM i5/OS PASE d��⌠���

p� IBM i5/OS PASE A�≤ Java º��Φkd���÷ΩTA��\UCDDG

v d�GIBM i5/OS PASE A�≤ Java ���Φk

v d�GNd��l{íXUⁿ� AIX u@�

v d�G��d��l{íX

���X

IBM i5/OS PASE d��⌠���

Yn�� IBM i5/OS PASE A�≤ Java ���Φkd�A�]w⌠���C

d�GIBM i5/OS PASE A�≤ Java ���Φk

IBM i5/OS PASE A�≤ Java ���Φkd��Is��� C ΦkΩ�A�Ω�AQ�uJava ����

(JNI)v��I Java {íXC�d��ú
�q� Java {íXñs�rΩA�OIs��ΦkA��Φk

AzL JNI �I Java ��orΩ	C

d�GNd��l{íXUⁿ� AIX u@�

d�G��d��l{íX

d�Gw∩��Φk�� Java ����

�d�{íO�µ�uJava ���� (JNI)vd�AΣñ��� C ��Φk�π� ″Hello, World″C���
javah uπ� NativeHello �O���ú� NativeHello.h ��C�d��] NativeHello C Ω@ΦíO

NATHELLO o�A�{í�@í≈C

�: NATHELLO A�{í�b���wA�b��wMµñA�α≈⌡µ�d�C

d� 1GNativeHello �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

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
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// Declare the native method itself. This native method
// creates a new string object, and places a reference to it
// into ’theString’
public native void setTheString(); // native method to set string

// This ’static initializer’ code is called before the class is
// first used.
static {

// Attempt to load the native method library. If you do not
// find it, write a message to ’out’, and try a hardcoded path.
// If that fails, then exit.
try {

// System.loadLibrary uses the iSeries library list in JDK 1.1,
// and uses the java.library.path property or the LIBPATH environment
// variable in JDK1.2

System.loadLibrary("NATHELLO");
}

catch (UnsatisfiedLinkError e1) {

// Did not find the service program.
System.out.println

("I did not find NATHELLO *SRVPGM.");
System.out.println ("(I will try a hardcoded path)");

try {

// System.load takes the full integrated file system form path.
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...");

}
}

d� 2Gú�� NativeHello.h �Y�
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/* 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

� NativeHello.c d�π���Φkb C ��Ω@ΦíC�d�í�p≤N Java �����ΦkCM�A�

≤�ΦW iSeries °A�O@��
�Gi�sXQi�µ½X (EBCDIC) ≈�A]��Píp≤[�°CP

�]π�X�≤�e JNI �Fu��Ω��n��B{X��°�C

o��]úO�±�o�b JNI ¡WA²obzsg� C {íXñAe{@� iSeries °A�W@LG�t

º�C�OAYzgJ stdout � stderrA�Oq stdin ¬�Az�Ω�iαOH EBCDIC µí�sXC

b C {íXñAiH�÷Njí≈σrrΩ (�t 7 ��r��rΩ) α½¿ JNI ��� UTF-8 µíC@

kO�rX�α½ pragma NσrrΩAϕCM�A]�ziαq C {íXñ
�NΩTgJ stdout � stderrA

�Hiα�\í≈σr�≥	� EBCDICC

�: #pragma convert(0) »zí�Nr�Ω�α½¿ EBCDICC#pragma convert(819) »zí�Nr�Ω�α½

¿uⁿΩΩa��µ½X (ASCII)vCo�»zí�bs��α½ C {í��r�Ω�C

d� 3GNativeHello Java �O� NativeHello.c ��ΦkΩ@Φí

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

#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
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/* Convert a string from the CCSID of the job to UTF-8, or vice-versa. */
int StringConvert(int direction, char *sourceStr, char *targetStr);

/* Native method implementation of ’setTheString()’. */
JNIEXPORT void JNICALL Java_NativeHello_setTheString
(JNIEnv *env, jobject javaThis)
{

jclass thisClass; /* class for ’this’ object */
jstring stringObject; /* new string, to be put in field in ’this’ */
jfieldID fid; /* field ID required to update field in ’this’ */
jthrowable exception; /* exception, retrieved using ExceptionOccurred */

/* Write status to console. */
JobPrint(env, "( C ) In the native method\n");

/* Build the new string object. */
if (! (stringObject = (*env)->NewStringUTF(env, "Hello, native world!")))
{

/* For nearly every function in the JNI, a null return value indicates
that there was an error, and that an exception had been placed where it
could be retrieved by ’ExceptionOccurred()’. In this case, the error
would typically be fatal, but for purposes of this example, go ahead
and catch the error, and continue. */
HandleError(env);
return;

}

/* get the class of the ’this’ object, required to get the fieldID */
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);

}
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JobPrint(env, "( C ) Returning from the native method\n");
return;

}

static void HandleError(JNIEnv *env)
{

/* A simple routine to report and handle an exception. */
JobPrint(env, "( C ) Error occurred on JNI call: ");
(*env)->ExceptionDescribe(env); /* write exception data to the console */
(*env)->ExceptionClear(env); /* clear the exception that was pending */

}

static void JobPrint(JNIEnv *env, char *str)
{

char *jobStr;
char buf[512];
size_t len;

len = strlen(str);

/* Only print non-empty string. */
if (len) {

jobStr = (len >= 512) ? malloc(len+1) : &buf;
if (! StringConvert(CONV_UTF2JOB, str, jobStr))

(*env)->FatalError
(env,"ERROR in JobPrint: Unable to convert UTF2JOB");

fprintf(stderr, jobStr);
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,
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&sStrLen,
&targetStr,
&tStrLen);

/* If the conversion failed, return a zero. */
if (0 != iconvRC ) return 0;

/* Close the conversion descriptor. */
iconv_close(ourConverter);

/* The targetStr returns pointing to the character just
past the last converted character, so set the null
there now. */
*targetStr = ’\0’;

/* Return the number of characters that were processed. */
return originalLen-tStrLen;

}

#pragma convert(0)

p�I�ΩTA��\w∩��Φk�� Java ����C

���X

{íXd�Kdn�

{íXd�Kdn�

σrrΩ

rΩ� 7 ��uⁿΩΩa��µ½X (ASCII)vϕ�k�r��¿�A �÷≤NσrrΩsX¿ UTF-8C

{íXd�Kdn�

∩��Φk�� Java ���� (JNI)

u�b Pure Java Lkí¼z�{í]p�D�A������ΦkC

d�G�� Socket �iµBz@�ºí�qT

�d��� Socket b Java {íP C {íºíiµqTC

�²�� C {íAb Socket W�ÑCϕ Java {ís� Socket ºßAC {íN���	 Socket su��

erΩ� Java {íCq C {í�e�rΩ�rX� 819 �uⁿΩΩa��µ½X (ASCII)vrΩC

�buQshell 
��vⁿOµ�ΣL Java ¡xWA��ⁿO java TalkToC xxxxx nnnn ��� Java {íC

��Ab iSeries ⁿOµñΘJ JAVA TALKTOC PARM(xxxxx nnnn)AH�� Java {íCxxxxx ⁿ⌡µ C {í

�bt��⌠�W�� Internet Protocol (IP) �}C nnnn ⁿ C {í��� Socket ≡�C����≡�@�

Is C {í��@���C

d�G1GTalkToC �ß��O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

import java.net.*;
import java.io.*;

class TalkToC
{

private String host = null;
private int port = -999;
private Socket socket = null;
private BufferedReader inStream = null;
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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

public void cleanUp()
{

try
{

if(inStream != null)
{

inStream.close();
}
if(socket != null)
{

socket.close();
}
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} // end try
catch(IOException e)
{

System.err.println("Error in cleanup");
e.printStackTrace();
System.exit(-1);

}
} // end cleanUp() method

} // end TalkToC class

�� SockServ.C �A��J≡�@���C�pACALL SockServ ’2001’C

d� 2GSockServ.C °A�{í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

#include <stdlib.h>
#include <stdio.h>
#include <errno.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netinet/tcp.h>
#include <unistd.h>
#include <sys/time.h>

void main(int argc, char* argv[])
{

int portNum = atoi(argv[1]);
int server;
int client;
int address_len;
int sendrc;
int bndrc;
char* greeting;
struct sockaddr_in local_Address;
address_len = sizeof(local_Address);

memset(&local_Address,0x00,sizeof(local_Address));
local_Address.sin_family = AF_INET;
local_Address.sin_port = htons(portNum);
local_Address.sin_addr.s_addr = htonl(INADDR_ANY);

#pragma convert (819)
greeting = "This is a message from the C socket server.";
#pragma convert (0)

/* allocate socket */
if((server = socket(AF_INET, SOCK_STREAM, 0))<0)
{

printf("failure on socket allocation\n");
perror(NULL);
exit(-1);

}

/* do bind */
if((bndrc=bind(server,(struct sockaddr*)&local_Address, address_len))<0)
{

printf("Bind failed\n");
perror(NULL);
exit(-1);

}

/* invoke listen */
listen(server, 1);

IBM Developer Kit for Java 483



/* 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);

}

p�
�ΩTA��\�� Socket �iµBz@�ºí�qTC

d�G⌡µ Java �αΩ�α½�

ziH�� iSeries ⁿOµ� Qshell ⌠��⌡µuJava �αΩ�α½� (JPDC)vC

�� iSeries ⁿOµG

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

1. b iSeries ⁿOµAΘJu⌡µ Java (RUNJVA)vⁿO� JAVA ⁿOC

2. b�O��µΘJ com.ibm.as400.jpdc.JPDCC

3. b��µΘJ general pexdfn mydir/myfile myrdbdireC

4. b�O⌠���µΘJ ’/QIBM/ProdData/Java400/ext/JPDC.jar’C

�: Y CLASSPATH ⌠���w]t ’/QIBM/ProdData/Java400/ext/JPDC.jar’ rΩAhiH�ñ�O⌠

�CiH��usW⌠��� (ADDENVVAR)vⁿOBu�≤⌠��� (CHGENVVAR)vⁿO�uB

z⌠��� (WRKENVVAR)vⁿOAN�rΩ[J CLASSPATH ⌠���ñC

�� Qshell ⌠�G

1. ΘJu�� Qshell (STRQSH)vⁿO��� Qshell 
��C

2. bⁿOµΘJG

java -classpath /QIBM/ProdData/Java400/ext/JPDC.jar com.ibm.as400/jpdc/JPDC
jinsight pexdfn mydir/myfile myrdbdire

�: Y{µ⌠�ñw[J ’/QIBM/ProdData/Java400/ext/JPDC.jar’ rΩAhiH�ñ�O⌠�CiH��

ADDENVVARBCHGENVVAR � WRKENVVAR ⁿOAN�rΩ[J{µ⌠�ñC

p�I�ΩTA��\⌡µ Java �αΩ�α½�C

d�Gb Java ��{íñ�t SQL »zí

HU SQLJ ��{íd� App.sqljAN��RA SQL b DB2 d�Ω�w� EMPLOYEE ϕµ����≤s

Ω�C
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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[])
{

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.");
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#sql cursor1 = {SELECT empno, firstnme FROM employee}; // 2

// display the result set
// cursor1.next() returns false when there are no more rows
System.out.println("Received results:");
while (cursor1.next()) // 3

{
str1 = cursor1.empno(); // 4

str2 = cursor1.firstnme();

System.out.print (" empno= " + str1);
System.out.print (" firstname= " + str2);
System.out.println("");

}
cursor1.close(); // 9

// retrieve number of employee from the database
#sql { SELECT count(*) into :count1 FROM employee }; // 5

if (1 == count1)
System.out.println ("There is 1 row in employee table");

else
System.out.println ("There are " + count1

+ " rows in employee table");

// update the database
System.out.println("Update the database.");
#sql { UPDATE employee SET firstnme = ’SHILI’ WHERE empno = ’000010’ };

// retrieve the updated data from the database
System.out.println("Retrieve the updated data from the database.");
str1 = "000010";
#sql cursor2 = {SELECT firstnme FROM employee WHERE empno = :str1}; // 6

// display the result set
// cursor2.next() returns false when there are no more rows
System.out.println("Received results:");
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�i�NlC�
q�iΓ��NlG

v App_Cursor1G�i
µΩ��¼�W�AMß�	
µW���
µ�	 (
µ�πWs�)C

v App_Cursor2G�i
µΩ��¼AMß�	
µ�m��
µ�	 (
µ�w�s�)C

2l]w�NlC��d��G�l]w�Nl½≤ cursor1Cd��G�xsb cursor1 �C
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3N�Nl	�U@εCCYwLΣLCi��Acursor1.next() Φk���¼L falseC

4	�Ω�CπW accessor Φk empno() ���{µCW empno 
µ�	C πW accessor Φk firstnme() �

��{µCW firstnme 
µ�	C

5SELECT Ω��JD��CSELECT »zí�NϕµC��JD�� count1 �C

6l]w�NlC��d��G�l]w�Nl½≤ cursor2Cd��G�xsb cursor2 �C

7��Ω�CFETCH »zí�q�GϕµñAN ByPos σ�ñ�i��@µ�{µ	��D�� str2 �C

8�d FETCH.INTO »zíO�¿\CY�NlúbYCWAτYAYe�����YCó�AendFetch() Φ

k���¼L trueCYe�����YC¿\AendFetch() Φk��� falseCIs next() Φk�ADB2 ��

�ú�@�εCCFETCH...INTO »zí�⌠taIs next() ΦkC

9÷¼�NlCclose() Φk�
±�Nl���⌠≤Ω�C�	�Ta÷¼�NlATOα≈��a
±t�Ω

�C

p��d��I�ΩTA��\b Java ��{íñ�t SQL »zíC

d�G�≤ Java {íX����ß� Socket Factory
HUd�N�dp≤�≤�µ� Socket �O simpleSocketClientA�ª∩� Socket Factory ����� SocketC

�@�d��dS� Socket Factory � simpleSocketClient �OC�G�d��dt� Socket Factory �

simpleSocketClient �OC b�G�d�ñAsimpleSocketClient �½sRW� factorySocketClientC

d� 1GL Socket Factory � Socket �ß�{í

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* Simple Socket Client Program */

import java.net.*;
import java.io.*;

public class simpleSocketClient {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketClient serverHost serverPort");
System.out.println("serverPort defaults to 3000 if not specified.");

return;
}
if (args.length == 2)

serverPort = new Integer(args[1]).intValue();

System.out.println("Connecting to host " + args[0] + " at port " +
serverPort);

// Create the socket and connect to the server.
Socket s = new Socket(args[0], serverPort);
.
.
.

// The rest of the program continues on from here.

d� 2G� Socket Factory ��µ Socket �ß�{í
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/* 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.

p��÷I�ΩTA��\�≤ Java {íX��� Socket FactoryC

d�G�≤ Java {íX���°A� Socket Factory
HUd�N�dp≤�≤�µ� Socket �O simpleSocketServerA�ª∩� Socket Factory ����� SocketC

�@�d��dS� Socket Factory � simpleSocketServer �OC�G�d��dt� Socket Factory �

simpleSocketServer �OC b�G�d�ñAsimpleSocketServer �½sRW� factorySocketServerC

d� 1GL Socket Factory � Socket °A�{í

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* 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.");
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}
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

d� 2G� Socket Factory ��µ Socket °A�{í

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

/* File factorySocketServer.java */

// need to import javax.net to pick up the ServerSocketFactory class
import javax.net.*;
import java.net.*;
import java.io.*;

public class factorySocketServer {
public static void main (String args[]) throws IOException {

int serverPort = 3000;

if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);
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// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it...

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}

}

p��÷I�ΩTA��\�≤ Java {íX��� Socket FactoryC

d�G�≤ Java �ß���� Secure Sockets Layer
HUd�N�dp≤�≤ factorySocketClient �O��� Secure Sockets Layer (SSL)C�@�d��d���

SSL � factorySocketClient �OC�G�d��d�� SSL �P@��O (½sRW� factorySSLSocketClient)C

d� 1GL SSL Σ���µ factorySocketClient �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* 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);
.
.

490 IBM t� - iSeries: {í]p IBM Developer Kit for Java



.

// The rest of the program continues on from here.

d� 2G�� SSL Σ���µ factorySocketClient �O

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

// 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.

p��÷I�ΩTA��\�≤ Java {íX��� Secure Sockets LayerC

d�G�≤ Java °A���� Secure Sockets Layer
HUd�N�dp≤�≤ factorySocketServer �O��� Secure Sockets Layer (SSL)C

�@�d��d��� SSL � factorySocketServer �OC�G�d��d�� SSL �P@��O (½sRW

� factorySSLSocketServer)C

d� 1GL SSL Σ���µ factorySocketServer �O

�: ��{íXd�AYϕ�zPN� 498��y{íX�v�Kdn�ΩTz�°�C

/* 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;
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if (args.length < 1) {
System.out.println("java simpleSocketServer serverPort");
System.out.println("Defaulting to port 3000 since serverPort not specified.");

}
else

serverPort = new Integer(args[0]).intValue();

System.out.println("Establishing server socket at port " + serverPort);

// Change the original simpleSocketServer to use a
// ServerSocketFactory to create server sockets.
ServerSocketFactory serverSocketFactory =

ServerSocketFactory.getDefault();
// Now have the factory create the server socket. This is the last
// change from the original program.
ServerSocket serverSocket =

serverSocketFactory.createServerSocket(serverPort);

// a real server would handle more than just one client like this...

Socket s = serverSocket.accept();
BufferedInputStream is = new BufferedInputStream(s.getInputStream());
BufferedOutputStream os = new BufferedOutputStream(s.getOutputStream());

// This server just echoes back what you send it.

byte buffer[] = new byte[4096];

int bytesRead;

while ((bytesRead = is.read(buffer)) > 0) {
os.write(buffer, 0, bytesRead);
os.flush();

}

s.close();
serverSocket.close();

}
}

d� 2G�� SSL Σ���µ factorySocketServer �O

�: �\¬{íXd�Kdn�ñ�½nk	ΩTC

/* 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
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// 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();

}
}

p��÷I�ΩTA��\�≤ Java {íX��� Secure Sockets LayerC

IBM Developer Kit for Java �°��

�DDí�p≤MΣu@Θx�¼�Ω�H�R Java {íC�DDτú����q{í (PTF) ��÷ΩTA

P�í�p≤�o IBM Developer Kit for Java �Σ�C
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JavaWatcherC
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