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Disclaimer

This document was created as an instruction guide for the Java Batch workshop in
Germany and is no official IBM reference guide.
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1 Introduction and general hints

This lab guide shell is intended as an introduction for people to become familiar with
Java on z/OS.

You should not need any Java skill to run through these labs, but basic knowledge of
z/OS and Mainframe technologies is required to understand them.

Here are some general hints that you should read before you begin with this lab:
e Java is case sensitive. So always be careful when you type Java source code!
e This lab guide is also available as PDF-document on the target machine under
/u/fhbmstr/jbatch/docs/howto/lab_guide.pdf.
¢ When you copy content from the lab guide and paste it into development tools,
always be aware that some line breaks in this document might cause failures.
In that case, remove the line break.
e Here are some general hints for ISPF:
o When you are requested to press <enter>, please press the <right
CTRL> key!
o If you see stars (three stars!) please press <enter>
o You can only enter data in special screen areas. Use the <TAB> key to
go to the next typo field
o If you try to enter data in a non-typo area, your keyboard will be locked
(see red sign, last line, left side €« © >)

*kk
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2 Getting started

This lab explains how to connect to the workshop host system and lists general
information on the system structure.

2.1 Setup PCOMM and start TSO

In this lab, we will establish a new TSO connection via PCOMM to the workshop host

system.

Note: if you are using Host on Demand, please go directly to chapter 2.2 on page 8.

1) To establish a 3270 via TSO, Select Programs from the Windows Start menu ->
IBM Personal Communications - Start or Configure Session

2) Select New Session...
3) Select Link Parameters... in the appearing window

Customize Communication

Select Connection to Host

Type of Host: z5eries -

Interface: LAN -
AMtachment: |Te|net 3270 j
Link Parameters... | Session Parameters... |

Connection Overview

Interface Attachment Type of Host
{5k { TCP/IP } U[[D]
LAN Telnet3270 zSeries
- This connection provides access to an |BM z5eries host over a TCP/IP network, using TN3270 or |

TN3270E interface. Support for Service Location Protocol, S5L V3 and TLS1.0 secure layer encryption,

load balancing and backup host is also provided.

- This selection is used in networks that typically run TCP/IP protocols.

- This connectivity can also be used to connect to a host network through a firewall which supports NVT  |a

OK Cancel Help

[
[
[
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4) Enter 129.35.161.131 as Primary Host Name and select OK.

Telnet3270

Host Definition |Automatic Host Location I Advanced Security Setup I

Host Name or LUoar Port
IP Address Pool Name Mumber
Frimary [129.35.161.131] | 23
Backup 1 I I Izg
Backup 2 I I Izg
—Connection Options
Connection Timeout IG 3: Seconds

[~ Autoeconnect
¥ Try connecting to last configured host infinitely

— Printer Association (only valid for TN3270E Display sessions)

Associated Printer Session

¥ | Start Associated Printer Minimized

¥ &utomatically close the associated printer session with this session

I ;I Browse... |

[~ Enable Security

QK I Cancel Apply

Select Session Parameters...

Customize Communication

r Select Connection to Host

Type of Host: Iszu YI

Interface: LAN b
Attachmert: | Telnet3270 =l
Link Parameters... | Session Parameters... |

r~ Connection Overview

- This selection is used in networks that typically run TCP/IP protocols.

Interfface Attachment Type of Host
& o il
LAN Telnet3270 2Series
- This connection provides access to an |BM zSeries host over a TCP/IP networl, using TN3270 or -~
TN3270E interface. Support for Service Location Protocaol, S5L W3 and TLS1.0 secure layer encryption,
load balancing and backup host is also provided.

- Thiz connectivity can also be used to connect to a host network through a firewall which supparts NWT M

oK | Cancel |

Help
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6) Select 24x80 as screen size and 1047 as Host Code-Page. Click OK. ]
Session Parameters - 3270 Host
Session Paramsters
Screen Size: ’m
Session Type: (+ Dizplay (™ Printer
Host Code-Page: [1047 Urited States ~|

Graphics Parameters

Enable Host Graphics: " Yes {+ Mo

Cancel Help

7) Select OK. []

8) You should now be able to login to TSO. Enter TSO and press Enter when the
following screen appears: []
2] Session A - [24 x 80] ==

File Edit View Communication Actions Window Help

B 2% B @ b &2 &l &l

2222222272 EEEEEEEEE UU uu 555888
2222222272 EEEEEEEEE UU Uu 8s S5
22 EE uu Uu Sss SS
22 EE uu uu 5SS

22 EEEEEE uu uu S8SS
22 EEEEEE uu uu 8555
22 EE uu Uu Sss SS
222222222 EEEEEEEEE uuuuuuy SS SS
22222222272 EEEEEEEEE uuuuu S$S5555SS8S

YOUR IP ADDRESS : &80.187.104.1
YOUR TELNET PORT : 02215

SELECT APPLICATION ==

13" |Local socket trying to connect to remote server host 129,35, 161,131 using port 23 infinitely. ..

9) Login with your credentials. L]
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2.2 Setup Host On-Demand

1) Go to http://zeus.moppssc.com/hod/HOD_en. htmI and Iogln with your credentials. [ ]
IBM WebSphere Host On-Demand ’

IBM Host On-Demand

User ID ;| univ

Password ;| FEEEEEN

|:| Change Password

2) Right-click on Zeus z/VM gateway (SSL secured) and select Properties.
IBM WebSphere Host On-Demand ’ '

Host On-Demand Client

Configured Sessions Active Sessions
Double-click an icon to start & session.

3270 32'{'(}([3':i T [[S':i 1270
= Start Session =

Feus ziD3 Teus zf|
gateway |

SECUNE
"

Feus 05 LMK
System
Services (33h)

Feus M
Copy Gatevvay
Delete ATHOUT S5L)
Set Up Bookmark...
Export Session...
Properties...
add Sessions | [ Logotf | [ Hel |

090819 Lab Guide.doc
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3) Select Connection and change the Host Code Page to 1047 Open Edition. ]
Zeus z/VM gateway (SSL secured)
Connection
=}

e ssnciated Printer Session Mame Teus ziM gatevvay (351 secured)

~Backup Servers

~Proxy Server

- TLSISSL

SR

b Express Logon
=I-Termingl Properics

“eHuost Graphics
----- File Transfer
----- Data Transfer —
=-Soreen Screen Size 24x80 hd

L Fart - 1

e Print Soreen Host Code Page I 1047 Open Edition _V_ I
=F-Preterences Auto-Connect @ ves ONo

- Start Options

el anguage Auto-Reconnect ® ves O No

[ Ok ] [ Cancel ] [ Keyhoard... ] [ Help ]

4) Select OK.

5) Double-click on Zeus z/VM gateway (SSL secured)
IBM WebSphere Host On-Demand ’ -

] O

Hozt On-Demand Clisnt ‘

Configured Sessions Active Sezzions
Double-click an icon to start & session.

3270 3270 VT @ 3270

Zeus Zf05 Zeus Linux Zeus zivM
gatesvay Gateway
[AITHOUT S50

vr )
Feus 205 LN

System
Services (zsh)

Add Sessions | [ Log it | [ Hew |
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6) Enter DIAL ZOS.
s Teus z/VM gateway (SSL secured) - A E]@

File Edt *“iew Communication Actionz Help

%[ 0| @B W@ &8ss 2|2

&

I

RUMMIMG

. i|=leemsmamen|l

7) Enter TSO.
£ Teus z/VM gateway (SSL secured) - A E]@

Fie Edt “iew Communication Actions Help

&% |68 ¥ e s

+ [—== fiza35181 130002 [

8) Login to TSO with your credentials.

End of lab ©
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2.3 Basic information

The following table shows the most important properties of the workshop host system.

Value Comment

Userid UDEQO##

Password UDEPW##

IP 129.35.161.131

Ports 129.35.161.131:23 Telnet 3270
129.35.161.131:21 FTP

Java home directories /ust/lpp/java/IBM/J1.3 Java 1.3
/u/fhbmstr/jbatch/local/java/J5.0 Java 5.0
/u/fhbmstr/jbatch/local/java/J6.0 Java 6.0

User’s home directory /u/UDEQO##

Workshop files /u/fhbmstr/jbatch

User’'s HLQ UDEOQO##

Master home directory /u/fhbmstr

Master HLQ UDEMSTR
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3 HelloWorld (terminal based)

In this lab, you will create your first Java HelloWorld application on z/OS with a
terminal session.

3.1 Verify Java installation

Before you start with HelloWorld, you have to verify that Java is installed correctly on
z/OS.

1) Loginto TSO as described at the end of chapter 2.1. ]
2) Open an OMVS shell:

| Tso omvs

[]

|
3) In the Unix shell type: L]
[]

|java —fullversion

4) If Java reports its version the JVM seems to be OK

End of lab ©
3.2 Your first Java HelloWorld

This lab will show you how to develop a Java Hello World on the terminal.

1) Logon to TSO if you have not done so far. ]
2) Open an OMVS shell if you have not done so far: ]
| TSso omvs |
3) Change to your home directory /u/UDEOQO## and create a new directory myjava.
After each step, select enter: ]

cd /u/UDEOO##
mkdir myjava

4) Create a new Java file in this directory and edit it. After each step, select enter:  []

cd myjava
oedit HelloWorld.java

5) Insert the following text into the new file: []

class HelloWorld
{
public static void main(String[] args)
{
System.out.println("Hello World!");
}

}

6) Save and exit with: []
| F3 |
7) Compile the Java file by entering the following command: ]

| javac HelloWorld. java |

8) This will create a new file HelloWorld.class. Enter the following command to run
the HelloWorld example in the Java Virtual Machine (JVM): ]

090819 Lab Guide.doc Page 12 of 33
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|java HelloWorld

9) You should see a HelloWorld on the command line.
10) Exit OMVS by entering

] O

| Exit

End of lab ©
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4 BPXBATCH Labs
4.1 HelloWorld mit BPXBATCH

1)
2)

Logon to TSO if you have not done so far. ]

Copy from UDEMSTR.JBATCH.SAMPLES(BPXBATCH) the following job in a
new PDSe UDEOO##.SAMPLES.JCL(BPXHELLO) using ISPF 3.3:

//BPXBATCH JOB , REGION=0M

//********************************************************************

//* Run Java under a UNIX System Service shell
//********************************************************************
//STEP2 EXEC PGM=BPXBATCH,

// PARM='SH java HelloWorld'

//STDIN DD DUMMY

//STDOUT DD PATH='/u/UDEOO##/myjava/bpxbatch.out’,

// PATHOPTS= (OWRONLY, OCREAT, OTRUNC),

// PATHMODE=SIRWXU

//STDERR DD PATH='/u/UDEOO##/myjava/bpxbatch.err’',

// PATHOPTS= (OWRONLY, OCREAT, OTRUNC),

// PATHMODE=SIRWXU

//STDENV DD *

CLASSPATH=/u/UDEOO##/myjava

//* Copy HFS output files to SYSOUT, since BPXBATCH can only write
//* STDOUT and STDERR to HFS files.
//*********************************************************************
//STEP3 EXEC PGM=IKJEFTO1l,DYNAMNBR=300, COND=EVEN

//SYSTSPRT DD SYSOUT=*

//HFSOUT DD PATH='/u/UDEOO##/myjava/bpxbatch.out’

//HFSERR DD PATH='/u/UDEOO##/myjava/bpxbatch.err'

//STDOUTL DD SYSOUT=*,DCB=(RECFM=VB, LRECL=133,BLKSIZE=137)
//STDERRL DD SYSOUT=*, DCB=(RECFM=VB, LRECL=133,BLKSIZE=137)
//SYSPRINT DD SYSOUT=*

//SYSTSIN DD *

OCOPY INDD (HFSOUT) OUTDD (STDOUTL)

OCOPY INDD (HFSERR) OUTDD (STDERRL)

//

Change the Classpath to the directory where you have created the .class file and
point STDOUT, STDERR, HSFOUT and HSFERR to /u/UDEQO0##/myjava...

Submit the job

] O

sub

Check results with SDSF. You should see something like this ]

Hello World!

End of lab ©
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4.2 Java BPXBATCH with parameters

This lab will show how to use BPXBATCH with Java and parameters. The
parameters you specify in the JCL for the Java program will be printed out by the
Java program to SDSF.

1) Call OMVS: Enter ]
| Tso omvs
2) Change to your myjava sub directory of your home directory ]

| cd myjava

3) Inthis directory, create (or copy) a new Java file: ]

| cp /u/fhbmstr/jbatch/source/Parameter.java /u/UDEQO##/myjava

Or

oedit Parameter.java

accordingly:

class Parameter

{
public static void main(String[] args)
{
for (int i=0; i<args.length; i++)
{
System.out.println(args[i]);
}

}

4) Save and exit with []

| F3

5) Compile the Java file by entering the following command: ]

|javac Parameter. java

This will create a new file Parameter.class.
6) Exit OMVS by entering []

| Exit

7) Copy from UDEMSTR.JBATCH.SAMPLES.JCL(BPXPARM) the following job in
your UDEOO##.SAMPLES.JCL(BPXPARM) using ISPF 3.3:

//BPXBATCH JOB ,REGION=0M
/] % K K kK ok ok ko K ok K ok ok ok ok ok ok ok ok K ok K ok ok X ok ok ok o ok ok ok ok K ok ok ok ok ok ok o X ok ok ok ok ok K ok ok ok ok X ok ok ok ok k kK ok K kK

//* Run Java under a UNIX System Service shell
//****‘k*‘k*‘k*********‘k*‘k***********‘k***********************************
//STEP2 EXEC PGM=BPXBATCH,

// PARM='SH java Parameter Testl Test2'

//STDIN DD DUMMY

//STDOUT DD PATH='/u/UDEOQ##/myjava/bpxbatch.out',

// PATHOPTS=(OWRONLY, OCREAT, OTRUNC),

// PATHMODE=SIRWXU

//STDERR DD PATH='/u/UDEOO##/myjava/bpxbatch.err’,

// PATHOPTS=(OWRONLY, OCREAT, OTRUNC),

// PATHMODE=SIRWXU

//STDENV DD *

CLASSPATH=/u/UDE00##/myjava

//* Copy HFS output files to SYSOUT, since BPXBATCH can only write
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//* STDOUT and STDERR to HFS files.
//*********************************************************************
//STEP3 EXEC PGM=IKJEFTO01l, DYNAMNBR=300, COND=EVEN
//SYSTSPRT DD SYSOUT=*

//HFSOUT DD PATH='/u/UDEO0O##/myjava/bpxbatch.out'

//HFSERR DD PATH='/u/UDEOO##/myjava/bpxbatch.err’
//STDOUTL DD SYSOUT=*,DCB=(RECFM=VB, LRECL=133, BLKSIZE=137)
//STDERRL DD SYSOUT=*,DCB=(RECFM=VB, LRECL=133, BLKSIZE=137)
//SYSPRINT DD SYSOQUT=*

//SYSTSIN DD *

OCOPY INDD (HFSOUT) OUTDD (STDOUTL)

OCOPY INDD (HFSERR) OUTDD (STDERRL)

//

8) Change the Classpath to the directory where you have created the .class file and
point STDOUT, STDERR, HSFOUT and HSFERR to /u/UDEOO0##/myjava

9) Submit the job
|sub |
10) Check results with SDSF. You should see something like this: L]

Testl
Test2

[
[

End of lab ©
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4.3 JZOS Labs

4.4 Installation of JZOS for JVM 6.0

1) Allocate a new dataset UDEQO##.JZOS.LOADLIB under 3.2 with the specified

barameters:

Fle Edit ¥iew Communicaton Actions Window Help

B Bl 2% B8] w8 5 2 &) el

Menu RefList Utilities Help

A Allocate new data set

R Rename entire data set

D Delete entire data set
blank Data set information

ISPF Library:
Project
Group

Type .

Other Partitioned, Segwemtiat
Data Set Name . .| . 'UDEGB30.

Volume Serial

Data Set Password

Option ==§E> A

[]

8| -8l x|

Data Set Utility

C Catalog data set

U Uncatalog data set

S Short data set information
V vsAM Utilities

"/" to select option

Confirm Data Set Delete

JZ0S.LOADLIB"
[IT not cataloged, required for option "C")

(1f password protected)

F7=Backward F8=Forward F89=Swap

Fl=Help ~FZ=split F3=Exit

Fl0=Actions F12=Cancel

MA a 22/015

" [Connected to remote serverjhost 123,35, 161, 131 using lu/pool TCPO1085 and port 23

Management class
Storage class
Volume serial
Device type
Data class

Space units

Average record unit
Primary quantity
Secondary quantity
Directory blocks
Record format
Record length

Block size . . . . . 32760
Data set name type : LIBRARY

el ===

Fl=Help F2=Split F3=Exit

F10=Actions F12=Cancel

=" |Connected to remote serverhost 129.35.161. 131 using lu/poal TCPO0837 and part 23

(Blank for default management class)
(Blank for default storage class)
(Blank for system default volume) xx
(Generic unit or device address) xx
(Blank for default data class)
(BLKS, TRKS, CYLS, KB, MB, BYTES

or RECORDS)

(M, K, or U)

(In above units)

(In above units)

(Zero for sequential data set) x

(LIBRARY, HFS, PDS, or blank] x

F7=Backward F8=Forward F9=Swap

21/032

090819 Lab Guide.doc
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2) Allocate another dataset UDEQOO##.JZOS.SAMPLIB under 3.2 with the specified

parameters:

File Edit ctions Window Help

Bl BE 2 EE)] =@ b 2 & el

gl -18lx|

Menu RefList Utilities

A Allocate new data set
R Rename entire data set
D Delete entire data set

Data Set Utility

Data set allocated

C Catalog data set
U Uncataleg data set
S Short data set information

blank Data set information V VSAM Utilitles
ISPF Library:
Project . . Enter "/" to select option
Group . . . / Confirm Data Set Delete
Type .

Other Partitioned, Sedf@RTIS(l O VoAM Data set.
Data Set Name . 'UDEBB30. JZ0S. SAMPLIB’
Volume Serial . [IT not cataloged, required for option "C")

Data Set Password (If password protected)

Option ==F> a_
Fl=Help F2=Split F3=Exit
Fl10=Actions F12=Cancel

F7=Backward F8=Forward F9=Suwap

MA El 22/015

[" [Connected to remote server/host 129,35, 161, 131 using lujbool TCPO1085 and port 23

(Blank for default management class)
(Blank for default storage class)
(Blank for system default volume) xx
(Generic unit or device address] xx
(Blank for default data class)

(BLKS, TRKS, CYLS, KB, MB, BYTES

or RECORDS)

Average record unit  _ (M, K, or U)

Primary quantity . . 5 (In above units)

Secondary quantity ] (In above units)

Directory blocks . . 5 (Zero for sequential data set) *
Record format . . . . EB

Record length . . . . 80

Block size . . . . . 27920

Data set name type : PDS

Fl=Help F2=Split F3=Exit
FlU=Hctions FlZ=Lancel

Management class
Storage class
Yolume serial
Device type
Data class

Space units

(LIBRARY, HFS, PDS, or blank] x
F7=Backward F8=Forward F9=Suwap

18/026

34" |(Connected to remote serverjhost 129, 35,161, 131 using lufpool TCPODB836 and port 23
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3) Allocate another dataset UDEOO##.JZOS.PROCLIB under 3.2 with the specified
parameters:

=1 § Session A - [24 x 80]
File Edit View Communication

Bl BE 2 EE)] =@ b 2 & el

Menu RefList Utilities Help
Data Set Utility Data set allocated

A Allocate new data set C Catalog data set

R Rename entire data set U Uncataleg data set

D Delete entire data set S Short data set information
blank Data set information V VSAM Utilities

ISPF Library:
Project . . Enter "/" to select option

Group . . . / Confirm Data Set Delete
Type .

Other Partitioned, Sedf@RTIS(l O VoAM Data set.
Data Set Name . . .| 'UDEGO30.JZ0S.PROCLIB’
Volume Serial . . . [IT not cataloged, required for option "C")

Data Set Password . . (If password protected)

Option ==i> a
Fl=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Suwap
Fl0=Actions F12=Cancel

MA El 22/015

[" [Connected to remote server/host 129,35, 161, 131 using lujbool TCPO1085 and port 23

Management class . . . (Blank for default management class)
Storage class . . . . (Blank for default storage class)
Volume serial . . . . (Blank for system default volume) xx
Device type . . . . . (Generic unit or device address) xx
Data class . . . . . . (Blank for default data class)

Space units . . . . . (BLKS, TRKS, CYLS, KB, MB, BYTES

or RECORDS)
Average record unit M, K, or U)
Primary quantity (In above units)

5
Secondary quantity ] (In above units)
5

Directory blocks (Zero for sequential data set) *
Record format . . . . EB
Record length . . . . 80
Block size . . . . . 27920
Data set name type : PDS (LIBRARY, HFS, PDS, or blank] x
FI=Help FZ=5pTit F3=EXIT F7=Backward F8=Forward F9=Suwap
Fl0=Actions F1l2=Cancel
18/026

34" |(Connected to remote serverjhost 129, 35,161, 131 using lufpool TCPODB836 and port 23

4) Call OMVS: Enter []
| Tso omvs
5) Change to the Java 6.0 Home directory: ]

| cd /u/fhbmstr/jbatch/local/java/J6.0

6) Change to the mvstools directory: ]

cd mvstools
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7) Enter the following command to extract the JVM 6.0 JZOS load module to your
just created load library: []

|cp -X JVMLDM60 "//'UDEOO##.JZ0S.LOADLIB (JVMLDM60) ""

8) Change to the samples/jcl directory: ]

| cd samples/jcl

9) Enter the following command to extract the JVM 6.0 PROC to your just created
proclib: L]

| cp JVMPRC60 "//'UDEOO##.JZ0S.PROCLIB (JVMPRC60)'"

10) Enter the following command to extract the JVM 6.0 sample JCL to your just
created samplib: []

|cp JVMJCL60 "//'UDEOO##.J20S.SAMPLIB (JVMJCL60) ""

OPTIONAL.:

11) To also install JZOS for the JVM 5.0, perform the following steps:
Change to the Java 5.0 Home directory: []

| cd /u/fhbmstr/jbatch/local/java/J5.0

12) Change to the mvstools directory: ]

| cd mvstools

13) Enter the following command to extract the JVM 5.0 JZOS load module to your
just created load library: []

| cp —-X JVMLDM50 "//'UDEOO##.JZ0S.LOADLIB(JVMLDM50) ""

14) Change to the samples/jcl directory: ]

|cd samples/jcl

15) Enter the following command to extract the JVM 5.0 PROC to your just created
proclib: L]

|cp JVMPRC50 "//'UDEOO##.J20S.PROCLIB (JVMPRC50) ""

16) Enter the following command to extract the JVM 5.0 sample JCL to your just
created samplib: []

|cp JVMJCL50 "//'UDEOO##.J20S.SAMPLIB(JVMJCL50) ""

End of lab ©
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4.5 HelloWorld with JZOS

To run your first HelloWorld with JZOS and Java 6.0, perform the following steps.

1) Edit the JZOS batch launcher proc contained in
‘UDEOQO##.JZ0OS.PROCLIB(JVMPRC60)', updating it to point to the JZOS load
module library and uncomment this statement. L]

//JVMPRC50 PROC JAVACLS=,

// ARGS=,

// LIBRARY='UDEOO##.JZ0S.LOADLIB',
// VERSION='60",

// LOGLVL="",

// REGSIZE='0M',

// LEPARM=""

Fully Qfied Java class..RQD
Args to Java class

STEPLIB FOR JVMLDM module
JVMLDM version: 60

Debug LVL: +I(info) +T(trc)
EXECUTION REGION SIZE

NN AN AANA

2) Uncomment STEPLIB and save your changes: ]

//JAVAJVM EXEC PGM=JVMLDM&VERSION, REGION=&REGSIZE,
// PARM="'&LEPARM/&LOGLVL &JAVACLS &ARGS'
//STEPLIB DD DSN=&LIBRARY,DISP=SHR

//SYSPRINT DD SYSOUT=* < System stdout
//SYSOUT DD SYSOUT=%* < System stderr
//STDOUT DD SYSOQUT=* < Java System.out
//STDERR DD SYSOUT=%* < Java System.err

//CEEDUMP DD SYSOUT=*
//ABNLIGNR DD DUMMY

//*

3) Following the instructions contained in ‘UDEQ0##.JZO0S.SAMPLIB(JVMJCL60)',
tailor the member: ]
//UDEOO##A JOB € JOB-Name

//PROCLIB JCLLIB ORDER=UDEOQOO##.JZ0S.PROCLIB

//********************************************************************

//********************************************************************

//JAVA EXEC PROC=JVMPRC60,
export JAVA_HOME=/u/fhbmstr/jbatch/local/java/J6.0

APP_HOME=/u/UDEOO##/myjava

4) SUBMIT the modified JCL and check the job log. ]
If everything was set up properly, the SYSOUT DD should contain output like this:

JVMJZBL1001N JZOS batch Launcher Version: 2.3.0 2008-05-12
JVMJZBL1002N Copyright (C) IBM Corp. 2005. All rights reserved.
java version "1.6.0"

Java (TM) SE Runtime Environment (build jvmmz3160-20081107_25433)
IBM J9 VM (build 2.4, J2RE 1.6.0 IBM J9 2.4 z/0S s390-31 jvmmz3160-
20081107_2543

J9VM - 20081105_025433_bHdSMr

JIT - r9_20081031_1330

GC - 20081027_AB)

JVMJZBL1023N Invoking HelloWorld.main()...

JVMJZBL1024N HelloWorld.main() completed.

JVMJZBL1021N JZOS batch launcher completed, return code=0

And the JOB STDOUT DD should contain:

Hello World!
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OPTIONAL:
If you want to do the same for Java 5.0 repeat the following steps:

5)

Edit the JZOS batch launcher proc contained in
‘UDEOQO##.JZ0OS.PROCLIB(JVMPRC50)', updating it to point to the JZOS load
module library and uncomment this statement. L]

//JVMPRC50 PROC JAVACLS=,

// ARGS=,

// LIBRARY='UDEOO##.JZ0S.LOADLIB',
// VERSION='50",

// LOGLVL="",

// REGSIZE='0M',

// LEPARM=""

Fully Qfied Java class..RQD
Args to Java class

STEPLIB FOR JVMLDM module
JVMLDM version: 50

Debug LVL: +I(info) +T(trc)
EXECUTION REGION SIZE

ANANNANANANA

Uncomment STEPLIB and save your changes: ]

//JAVAJVM EXEC PGM=JVMLDM&VERSION, REGION=&REGSIZE,
// PARM="'&LEPARM/&LOGLVL &JAVACLS &ARGS'
//STEPLIB DD DSN=&LIBRARY,DISP=SHR

//SYSPRINT DD SYSOUT=* < System stdout
//SYSOUT DD SYSOUT=%* < System stderr
//STDOUT DD SYSOQUT=* < Java System.out
//STDERR DD SYSOUT=* < Java System.err

//CEEDUMP DD SYSOUT=*
//ABNLIGNR DD DUMMY

/1%

Following the instructions contained in ‘UDEQO##.JZOS.SAMPLIB(JVMJCL50)',
tailor the member: []
//UDEOO##A JOB € JOB-Name

//PROCLIB JCLLIB ORDER=UDEOQOO##.JZ0S.PROCLIB

//********************************************************************

//********************************************************************

//JAVA EXEC PROC=JVMPRC50,
export JAVA_HOME=/u/fhbmstr/jbatch/local/java/J6.0

APP_HOME=/u/UDEOO##/myjava

SUBMIT the modified JCL and check the job log. ]
If everything was set up properly, the SYSOUT DD should contain output like this:

JVMJZBL1001N JZOS batch Launcher Version: 2.3.0 2008-05-12

JVMJZBL1002N Copyright (C) IBM Corp. 2005. All rights reserved.

java version "1.5.0"

Java (TM) 2 Runtime Environment, Standard Edition (build pmz31dev-20081210
(SR9-0

IBM J9 VM (build 2.3, J2RE 1.5.0 IBM J9 2.3 z/0S s390-31 j9vmmz3123-20081130
(JI

JO9VM - 20081126_26240_bHdSMr

JIT - 20081112_1511ifx1_r8

GC - 200811_07)

JVMJZBL1023N Invoking HelloWorld.main()...

JVMJZBL1024N HelloWorld.main() completed.

JVMJZBL1021N JZOS batch launcher completed, return code=0

And the JOB STDOUT DD should contain:

Hello World!

End of lab ©
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4.5.1 Optional JZOS Lab 1.1 - diagnose problems

1) To diagnose problems with the JZOS batch launcher, change the LOGLVL
parameter to "+I' : L]

| // EXEC EXJ20SVM, LOGLVL='+I', |

NOTE: Setting this logging level (+l) will dump the environment that is passed to
the JVM. The trace level setting "+T" will produce many messages, some of
which may be helpful in tracking down installation problems.

End of lab ©
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4.6 More MVS Java Programs

This chapter covers different Java programs that access native MVS resources. The
Java source files for this chapter can be found here: /u/fhbmstr/jbatch/source.

4.6.1 Write to operator console with Java

This chapter shows to write messages to the operator console from Java
2) Copy /u/fhbmstr/jbatch/source/Wto.java to /u/UDEQO##/Wto.java: ]

|cp /u/fhbmstr/jbatch/source/Wto. java /u/UDE0O##/myjava/Wto. java

3) Have a look at the source code: []

cd /u/UDEQOO##/myjava
oedit Wto.java

4) Close the file with F3. L]

5) Compile that file with javac: []
javac Wto.java -classpath
/u/fhbmstr/jbatch/local/java/J6.0/1lib/ext/ibmjzos. jar

6) Exit the OMVS shell by entering ]

| Exit

7) Copy the JCL that you have used in chapter 4.5, step 3) into a new JCL

‘UDEOQO##.JZOS.SAMPLIB (WTO)' []
8) Modify JAVACLS in the JCL: []
//UDEQO##A JOB & JOB-Name

//PROCLIB JCLLIB ORDER=UDEQO##.JZ0S.PROCLIB
//JAVA EXEC PROC=JVMPRC60,

// JAVACLS='Wto'

//STDENV DD *

export JAVA_HOME=/u/fhbmstr/jbatch/local/java/J6.0

9) Submit the JCL and check the output with SDSF. ]
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10) Go to the operator console and check for the WTO. It should look similar to this

one:

[l

(] Session B - [24 x 80]

B=1% ]

Fle Edit view Communication Actions Window Help

BE 2% @ ] ]

= @ ele

Display Filter VYiew Print Q0Options Help

SDSF SYS
COMMAND
JOBB9345
JOBO9345
JOB09345
JOB09345

JOB09345

JOB09345

JOB09345
JOB09345

JOB09345

INSTREAM

TSUO9346

TSUO9346
F1=HELP
F7=UP

LOG 636
INPUT ===
00000E90
00000B90
00000090
00000290

00000290

00000290

00000090
00000290

00000B90
00000090
00000290
0oooo281
00000E90
F2=
Fg=

8.108 M¥S1 MV¥S1 04/25/2007 OW 164322

COLUMNS 38 117
SCROLL ===

$HASP373 J20S STARTED - INIT 1 - CLASS A - SYS MV¥S1

IEF403I JZ20S - STARTED - TIME=12.34.58
@2JAVOOO0I Current job is 'J20S°.

----PAGING COUNTS---

-JOBNAME STEPNAME PROCSTEP RC EXCP
PAGE  SWAP VIO SWAPS

-J208 JAvA JAVAJVHM 00 3187

0] 0] 0] 0]

IEF4041 J20S - ENDED - TIME=12.34.59

-J208 ENDED. NAME-

ELAPSED TIME= .01

$HASP395 J20S ENDED

$HASP309 INIT 1 INACTIVE xxxxxxxx C=A

LOGON

$HASP100 FHKMSTR ON TSOINRDR

$HASP373 FHKMSTR STARTED

--TIMINGS (MINS.)--
CPU SRB CLOCK

.00 .00 .01

TOTAL CPU TIME=

SPLIT F3=END F4=RETURN F5=IFIND FE6=BOOK
DOWN F9=SWAP F10=LEFT F11=RIGHT F12=RETRIEVE

39" (Connected to remote server fhost 129,35, 161,131 using lufpoal TCPO0142 and port 23

05/021
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4.6.2 Handling condition codes with Java

This chapter shows to write create a little Job net based on Java return codes.

1) Copy /u/fhbmstr/jbatch/source/ConditionCode.java to /u/UDEOQO##/
ConditionCode.java:

cp /u/fhbmstr/jbatch/source/ConditionCode. java
/u/UDEOO##/myjava/ConditionCode. java

2) Have a look at the source code:

cd /u/UDEQOO##/myjava
oedit ConditionCode. java

3) Close the file with F3.
4) Compile that file with javac:

|javac ConditionCode. java

5) Exit the OMVS shell by entering

| Exit

6) Copy the JCL that you have used in chapter 4.5, step 3) into a new JCL
‘UDEOQO##.JZOS.SAMPLIB(CC)'

7) Modify JAVACLS and ARGS:

[
[

//PROCLIB JCLLIB ORDER=UDEOQOO##.JZ0S.PROCLIB

//JAVA EXEC PROC=JVMPRC60,
// JAVACLS='ConditionCode',
// ARGS='1"

//STDENV DD *

export JAVA_HOME=/u/fhbmstr/jbatch/local/java/J6.0

//UDEQO##A JOB & JOB-Name

8) Inthe JCL, add the following script which starts a HelloWorld if the return code of

the Java ConditionCode program is ‘1’

[l

//************************************************

// IF (RC = 1) THEN
//************************************************

//HELLO EXEC PROC=JVMPRC60,

// JAVACLS='HelloWorld'

//STDENV DD *

# This is a shell script which configures

# any environment variables for the Java JVM.

# Variables must be exported to be seen by the launcher.

. /etc/profile

export APP_HOME=/u/UDEOO##/myjava

export JAVA HOME=/u/fhbmstr/jbatch/local/java/J6.0
export PATH="$PATH":"${JAVA_HOME}"/bin:
LIBPATH="S$LIBPATH":"${JAVA_HOME}"/bin
LIBPATH="SLIBPATH":"${JAVA_HOME}"/bin/classic
LIBPATH="SLIBPATH":"${JZOS_HOME}"

export LIBPATH="S$SLIBPATH":

# Customize your CLASSPATH here

CLASSPATH=$APP_HOME

export CLASSPATH="S$CLASSPATH":

# Set JZOS specific options

# Use this variable to specify encoding for DD STDOUT and STDERR
#export JZOS_OUTPUT_ENCODING=Cpl047

# Use this variable to prevent JZOS from handling MVS operator commands
#export JZOS_ENABLE_MVS_COMMANDS=false

# Use this variable to supply additional arguments to main
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#export JZOS_MAIN_ARGS=""

# Configure JVM options

IJO="-Xmslém —-Xmx128m"

IJO="S$IJO -Djzos.home=${JZ0OS_HOME}"

# Uncomment the following if you want to run without JIT
#IJO="$IJO -Djava.compiler=NONE"

# Uncomment the following if you want to run with Ascii file encoding..
IJO="$IJO -Dfile.encoding=IS08859-1"

export IBM_JAVA_OPTIONS="$IJO "

export JAVA_DUMP_HEAP=false

export JAVA_PROPAGATE=NO

VVAR AR EEEEEEEEEEE LA EEEEEEEEEEEEEEEEEEEEEEE Tt

// ENDIF

//************************************************

//

9) Submit the JCL and check the output with SDSF.
10) Modify ARGS="0’ in the JCL

11) Again, submit the JCL and check the output with SDSF. The HelloWorld should
not be invoked.

[
[

End of lab ©
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4.7 Tomcat with JZOS

The Apache Tomcat servlet container can be installed quickly and easily using the
JZOS toolkit.

1) Create a new directory /u/fhbmstr/jbatch/users/UDEQO## ]

|mkdir /u/fhbmstr/jbatch/users/UDEOO## |

2) Download the .zip version of the binary distribution of Tomcat and upload it (in
binary mode) to /u/fhbmstr/jbatch/users. L]

Apache Jakarta download page: http:/jakarta.apache.org/site/binindex.cqi
binary .zip distribution: http://tomcat.apache.org/download-55.cgi

Note: You can also find the binary zip installation files in the
/u/fhbmstr/jbatch/setup directory and copy it directly to your home directory
/u/UDEOO##!

cp /u/fhbmstr/jbatch/setup/apache-tomcat-5.5.15.zip
/u/fhbmstr/jbatch/users/UDEOQ##

3) From a z/OS Unix shell, change to your home directory extract the Tomcat zip file.

[l

Note: this will create a directory "apache-tomcat-5.5.15" under the current
directory!

cd /u/fhbmstr/jbatch/users/UDEOO##
jar -xvf apache-tomcat-5.5.15.zip

4) Delete the zip file: L]

| rm apache-tomcat-5.5.15.zip |

5) For convenience, create a symbolic link to the Tomcat distribution: ]

|ln -s apache-tomcat-5.5.15 tomcat |

Note: You can now use “tomcat” instead of “apache-tomcat-5.5.15".

6) Modify ports in server.xml: L]
o Download /u/fhbmstr/jbatch/users/UDEOQO##/apache-tomcat-
5.5.15/conf/server.xml via FTP in binary mode L]

o Edit server.xml on your local workstation and change the http port
depending on your userid, i.e. change 8080 to 80## ]

o Upload the modified server.xml to
/u/fhbmstr/jbatch/users/UDEQO##/users/apache-tomcat-

5.5.15/conf/server.xml via FTP in binary mode. ]
7) Create a new member TOMCAT in the dataset UDEQO##.JZOS.SAMPLIB' and
insert the following JCL content: ]

//TOMCAT JOB

//PROCLIB JCLLIB ORDER=UDEOO##.JZ0S.SAMPJCL

10 coc

//JAVA EXEC PROC=JVMPRC50,

// JAVACLS='org.apache.catalina.startup.Bootstrap',
// ARGS='start'

//STDENV DD *

# This is a shell script which configures

# any environment variables for the Java JVM.
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# Variables must be exported to be seen by the launcher.
/etc/profile

export TOMCAT_HOME=/u/fhbmstr/jbatch/users/UDEOO##/apache-tomcat-5.5.15
export JAVA_HOME=/u/fhbmstr/jbatch/local/java/J5.0

export PATH=/bin:"${JAVA_HOME}"/bin:
LIBPATH=/1lib:/usr/lib:"${JAVA_HOME}"/bin:"$JAVA_HOME"/bin/classic

LIBPATH="S$LIBPATH":"${JZOS_HOME}"
export LIBPATH="$LIBPATH":

CLASSPATH="${JAVA_HOME}/lib/tools.jar"

CLASSPATH="S$CLASSPATH" :"${TOMCAT_HOME} /bin/bootstrap. jar"
CLASSPATH="S$CLASSPATH" :"${JZOS_HOME}/jzos.jar"
CLASSPATH="$CLASSPATH" :"${TOMCAT_HOME} /bin/commons—-logging-api.jar"
export CLASSPATH="$CLASSPATH":

# Set JZOS specific options

# Use this variable to specify encoding for DD STDOUT and STDERR
#export JZOS_OUTPUT_ENCODING=Cpl047

# Use this variable to prevent JZOS from handling MVS operator commands
#export JZOS_ENABLE_MVS_COMMANDS=false

# Use this variable to supply additional arguments to main
#export JZOS_MAIN_ARGS=""

# Configure JVM options

# Note that Tomcat requires default ASCII file.encoding
IJO="-Xms64m —-Xmx128m"

IJO="$IJ0 -Dfile.encoding=IS08859-1"

IJO="$IJ0 -Djzos.home=${JZ0OS_HOME}"

IJO="$IJ0 -Dcatalina.base=${TOMCAT_HOME}"

IJO="$IJ0 -Dcatalina.home=${TOMCAT_HOME}"

IJO="$IJ0 -Djava.io.tmpdir=${TOMCAT_HOME}/temp"

IJ0="$I1J0 -Djava.endorsed.dirs=${TOMCAT_HOME}/common/endorsed"

# Uncomment the following if you want to run without JIT
#IJ0="$IJO -Djava.compiler=NONE"

export IBM_JAVA_OPTIONS="$IJO "

export JAVA_DUMP_HEAP=false

export JAVA_PROPAGATE=NO

export IBM_JAVA_ZOS_TDUMP=NO

//

8) Submit the JCL

9) Check results with SDSF:
STDOUT DD should contain something like this (but will vary depending on the
JDK version):

[
[

INFO] HttpllProtocol - Initializing Coyote HTTP/1.1 on http-8080
INFO] Catalina - Initialization processed in 129605 ms
INFO] StandardService - Starting service Catalina

[ ]
[ ]
[ ]
[INFO] StandardEngine - Starting Servlet Engine: Apache Tomcat/
[ ]
[ ]
[ ]

INFO] StandardHost - XML validation disabled
INFO] StandardHost - Create Host deployer for direct deployment ( non-jmx )
INFO] StandardHostDeployer - Processing Context configuration file URL

[INFO] Catalina - Server startup in 454422 ms

10) Test Tomcat: []
Go to http://129.35.161.131:80##/
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This should bring up the Tomcat administration page:

[T Rgacta Tomcalit.5.15 - Mecr it Inbarned Explarar LEE
DORe B vew Foome Tols b i

(@@ DR G Do e @ 822 ELEQ O

i 421 e o 2 .z mE) 2=
i Google - | [ | e - | g0 FEeE BN it | Aedvedveborifing * B Optoren
Apache Tameat'5.5.1%
% . s Apache Jakarta Project
f BEtp:gf jakarta. apache.orgf
I’.ﬂ.dmmrsh'zb‘m IF you're seeing this page vis a web browser, ibmeans you've selup Tomeat successiully. Congratulations!
Tﬁlmzs R AS yal vy have guessed by now, 1his is the defaul Toencat hame page. | can be Tound onthe kacal ilesystem
ooncat Aministralion
Toencat Managar SCATALINA_HOME webapps/ROOTS Ladex. jsp

where "SCATALIS_HOME" i3 the raot of the Tormeat instalation drectary. ¥ youte seeing tis page, and you dotthink yau shodd e, than ether yol e sther a

Documentation usaiwhohas arived at new instalaton of Torcat, ar you're anadministrator wha hast ool hishes sebun guite ighl. Prowicing the laer is ha case, please refar to
! g the Tameal Decunestalion far moee detailed selup and adwinishiation infarmatian than is faund in the INSTALL file

Release Hotas
Changa Lag WG TE: This pageis precompiled. Fyou changs i, this page will nat change since itwas compiled into a senves al buld ime. (See
I niaan SCHTAL IA_NONE vaine gy 00T WIS~ T s . 5 10 W T WS AARP
S NOTE: For security reasons, using the administration webapp is restrieted (0 users with rele “admin™. The manager webapp is restricted 10 users
[romeat Gnline with rote “manager. Users are definad in TEATALINL_SOME St tomnan-ears anl
%Ms Ing.nw with this relense ara & hest of sample Sardats ad JSPS (with associated source code), extensive dooumertation tinchding tha Sandat 24 and JSP 20
_AQE Dt AR Javalacy, and an inrauctary guide 1 davabiping web apgications.
mﬁlﬁ'{&f Toencat railing lisls are available st the Tomcat prapect wab site:
Users Maiing List
&%‘hﬁﬁ—a—w e + users@tomeatapache.or for ganeral quastions refated 1o configuing and using Tomeat
» dewEdomeat apache erg far deve e warking on Tomeat
Tharks bar using Tameall
EEEEEEE—
Examples
! Powmred by
JSP Examalas ?
Seniel Examplas.
Wen DAY i ‘,..-. g
) OMCE
Copymight @ 1898-2005 Apache Scfvam Foundation
: Al Rights Resaroed
|—.I\d'rsba\’fe:_|eoﬂ\‘s
s v Fa
Sun's Sendes Site:
=
# B rrat

Note: Please ask your instructor to purge tomcat job for you, you won’t have
enough authority to do that on the system.

4.7.1 Install JZOS Samples

1) To deploy applications, you first of all have to install the Tomcat Admin Page:
unzip the /u/fhbmstr/jbatch/setup/apache-tomcat-5.5.15-admin.zip to your Tomcat
home: []

Cd /u/fhbmstr/jbatch/users/UDE0O##
jar -xvf /u/fhbmstr/jbatch/setup/apache-tomcat-5.5.15-admin.zip

2) Download /u/fhbmstr/jbatch/users/UDEQO##/apache-tomcat-5.5.15/conf/tomcat-
users.xml in binary mode via FTP to your workstation.

] O

3) Add the following lines in the xml file:
<role rolename="admin"/>
<role rolename="manager"/>

<user username="admin" password="manager" roles="admin,manager"/>

4) Save the tomcat-users.xml file and upload again to the host in binary mode to
/u/fhbmestr/jbatch/users/UDEQO##/apache-tomcat-5.5.15/conf

5) Restart Tomcat by submitting the TOMCAT job again.

6) Install and test JZOS servlet examples:
Download the jzos.war from /u/fhbmstr/jbatch/setup to your local workstation and
deploy it with the Tomcat Manager on the admin page (Login with username
“admin” and password “manager”).

HEEEN
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7) After deploying the .war file, go to http://129.35.161.131:80xx/jzos and test the
servlet examples. ]

&1 J0% Larples wicrazatt Interne Leplarer Ll
TTe rb een mme e W "

R LR [ [E] €y fmwe Frrete @wes £ 200 = B B S
§ et | B it as b e gt [l B
i Gonghe - =] T vt v @ THA: Tacimeewr |4 Retoctesonnen v @]

JZOS Servilet and JSP Examples

Thess senvns and 1P dsmaocsrabe Zow Tomzan meracs ok JI0E aod 2003 faclis:,
Nate: Az ot the gensral Tom:a sxampdes, 1hese exacples wl onyy weork when viswsd va an 2ip URL. Toev wllnot woek £ 900 are viewnz thece pages via 2 e URL

Example Excente. HNates
Flolle Warid Crece Tz wil e oniy £7

2t has been pocpedr istaled
5

S iin

Cren
gty = e
DEZD0C ww Cezine
BAT Focavwey som Daecuie

] B

8) Purge the TOMCAT Job ]

Note: Please ask your instructor to purge tomcat job for you, you won’t have enough
authority to do that on the system.

End of lab ©
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Appendix
A1 Basic FTP Tutorial

This tutorial explains how to use FTP for downloading files from the host.
1) In Windows, select Start > Run - Enter cmd and press Enter.

2) Inthe command line, enter ftp 129.35.161.131
B Command Prompt ﬂﬂ

Microsoft Windows XP [Uersion 5.1.260081
CC> Copyright 1985-2801 Microsoft Corp.

C:~Documents and Settings“Administrator>ftp 192.168.7.226

3) Enter UDEQO## as username and <your password> as password.

4) Enter lcd <local_dir> to change to your local workstation directory where you
want to place your downloaded files.

5) Enter bin to use binary mode.

6) Enter cd <host_dir> to change to the host directory where you want to download
the files from.

7) Enter get <destination_file> to get the desired file.
8) If you have finished downloading all files, enter quit to leave the FTP session

A2 Java Syntax

Further information on Java can be found here:
e Handbuch der Java-Programmierung: http://www.javabuch.de/ (German)
e Java ist auch eine Insel and Java 2 und Praxisbuch Objektorientierung:
http://www.galileocomputing.de/openbook (German)

A3 z/OS Basics

A good introduction to z/OS basics can be found in the redbook Introduction to the
New Mainframe: z/OS Basics under
http://www.redbooks.ibm.com/abstracts/sg246366.htmI?Open

Table of contents:
e Part 1. Introduction to z/OS and the mainframe environment
Chapter 1. Introduction to the new mainframe
Chapter 2. Mainframe hardware systems and high availability
Chapter 3. z/OS overview
Chapter 4. TSO/E, ISPF, and UNIX: Interactive facilities of z/OS
Chapter 5. Working with data sets
Chapter 6. Using JCL and SDSF
Chapter 7. Batch processing and JES
Part 2. Application programming on z/OS
Chapter 8. Designing and developing applications for z/OS
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Chapter 9. Using programming languages on z/OS
Chapter 10. Compiling and link-editing a program on z/OS
Part 3. Online workloads for z/OS

Chapter 11. Transaction management systems on z/OS
Chapter 12. Database management systems on z/OS
Chapter 13. z/OS HTTP Server

Chapter 14. WebSphere Application Server on z/0OS
Chapter 15. Messaging and queuing

Part 4. System programming on z/OS

Chapter 16. Overview of system programming

Chapter 17. Using SMP/E

Chapter 18. Security on z/0OS

Chapter 19. Network Communications on z/OS
Appendix A. A brief look at IBM mainframe history
Appendix B. DB2 sample tables

Appendix C. Utility programs

Appendix D. EBCDIC - ASCII table

Appendix E. Class Program

Appendix F. Back matter

Appendix G. Glossary

090819 Lab Guide.doc Page 33 of 33



