SHARE Session #10436: System z Application
Developers Hands-on-Labs — Building Java applicatio n
on System z with RDz

Lab exercise (estimate duration)

Part 1: Your first Java application on z/OS (=3B)Ni......coovviieiiiiiiniinn . Pg 2
Part 2: Writing & running Java applications with affinity to z/OS (~20 min).Pg 12

Introduction

This hands-on-lab is designed for those interestégarning how to develop and
run Java applications on z/OS. It shows you howstoa single integrated development
environment (IDE): IBM Rational Developer for Syste (RDz) V8 to write, run, and
debug a Java application on your workstation, theare it run and debugged on z/OS by
leveraging the IBM Developer Toolkits for z/OS.

About this lab

There are two exercises in this lab.

The first exercise guides you through the procésseating a simple, platform-
independent “Hello world” Java application thatpdigs/s the current date and time in a
specific output format. You will execute this pram two ways: 1) using the Eclipse
Launch Configuration, and 2) using a JCL.

The second exercise guides you through the deveopaif a Java application
with affinity to z/OS. This Java application redtis name of a PDS, and returns the list
of PDS members as the program output. You wilinéew you can execute the
program using the Eclipse Launch Configuration.

Pre-requisites
» Basic understanding of Java programming

» Familiarity with basic z/OS concepts

Your User id for this lab is: SHARA

Your password isfirstpw
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Exercise 1 - Your first Java application on z/OS

In this exercise, you will learn how to use RDzawate, run, and debug a Java application
on Windows. Once that is completed, you will tlesaport the Java application as a
remote Jar file to z/OS, and then you will run aethug this again on z/OS

Overview of tasks in this exercise

Creating the Java application

Running and debugging the application on Windows

Exporting the application to z/OS

Running the application on z/OS using a Host Javplidation Launch Configuration
Running the application on z/OS as a batch step flGL

ghownNE
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1. Creating the Java application

a. Launch RDz by double clicking on the desktop ictBiM Rational Developer for
System z with Javd. From the pull-down menu, select the workspace:
“D:\workspace\RDzJava”, and clicBK.

b. Once the application is loaded, you will see, mtitie area, “z/OS Projects — IBM
Rational Developer for System z with Java”. Tlishez/OS Projectsperspectivé

c. The perspective is further customized for thisvatt the addition of th@®ackage
Explorer view and thé’roblemsview.

d. You will see a project “PDSJavaProject” on teckage Explorer This will be
used for Exercise 2. For now, just ignore it amel@rrors you see in tikroblems
view.

e. Create a Java project.
i. From the menu, clickile > New > Project...
ii. SelectJava projectfrom the list of wizards. Clicklext.

iii. Name itHelloworldProject. Accept all other default values. CliEknish.
The project will appear on thieackage Exploretr

f. Create a Java package within the project

i. Select your project, right-click and selé&w > Other... Expand the Java
folder and seledPackage Click Next.

ii. Name the packagsm.sharann, wheresharann is your assigned userid for this
lab. ClickFinish.

g. Import the Java source program
i. Select the packagmm.sharann, right-click and seledimport...
ii. Expand theéseneralfolder, and then seleEile System Click Next.

iii.  On “From directory”, use thBrowse... button to select the folder on your
desktop:SHARELabs\RDzJava\ExerciselClick OK, and you're returned to
the wizard.

iv. On the wizard, you should see a list of availabésfto be imported, select
HelloWorld.java. Click Finish, and the file is imported.

v. You will notice that there are a few error markensyour HelloWorld project.
This is because the imported java code is currgudigting to another package
that doesn’t exist. To fix it, open the HelloWaj&Va program, click on the
marker beside “package” on the first line, to sealable "‘Quick-fixes”

vi. Of the options provided to fix this, sele@lange package declaration to
“com.sharann” to match the name of the package you created.

! In Eclipse, views (or windows) are organized aaid but as a unit known #&erspective. A Perspective
is a collection of related views that helps usexeplish specific goals. Some examples of perspect
are Java, Debug, z/OS Projects, etc.

- Page 3



vii. PresCTRL+Sto save the changes. You should see the errdensagone.
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2. Running and debugging on Windows

a. Run your Java application on Windows

Because this application does not have any z/Q&ires dependency, you can
run it locally on Windows. To run, highlight yourqggramHelloWorld.java,
right-click and seledRun As > Java Application. The program output is
displayed in th&€€onsoleview at the lower section of your screen.

b. Debug your Java application on Windows

Vi.

Vil.

Before we begin debugging, open theloworld.java program in the editor,
and add a couple of breakpoints to the programooyple-clicking on the grey-
column on the left hand side of the editor. Faraple, try to set a breakpoint
on line 11 (Date today =... )

To debug the application, go back to the projeghlight HelloWorld.java,
right-click and seleddebug As > Java Application

Select “Yes” if asked whether you want to switchtteDebug perspective.

The Debugperspective opens, and you have access to fullgdgtgy
capabilities such as stepping through code, usiegkpoints, and altering
variable values.
Since you had previously introduced a breakpoiniren11, the Debug engine
is suspended at this line, waiting for your action.

|J] Hellowarld java &3 =0

package com.shara3ii; -
import java.util.?#;

ll."tﬂ‘

* England

=

public class HelloWorld

public static wvoid wain(3tring[] args) §
Date today = new Date(]:
System.out.println("Hello World!'™):;
System. cut.println ("Today is " + today);
System. out.println("Hello ZIHLRE!™) ;
fEow

Calendar cal = new GregorianCalendar():
/4 Get the components of the time

int hanri1? = eal aetr iCalendar HOTRY - AAon 11 n i= m'irin'ir‘fht';,j

On theDebugview, there are a number of buttons in the too#lsea. You can
select the greeResumebutton to resume debugging. Or you can selecbbne
the Step buttonsStep Into or Step Ovel to trace the program operations step
by step.

Hover your mouse over the different buttons toteeename of the buttons.
Click on theStep Overbutton to advance your debug.
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%5 Debug 57 4ih Servers = O

O ] L Al B N
= 3] Helloworld [Java Application]
E com.shara30,Hellowarld at localhosk: 1501
=g Thread [main] {Suspended (breakpoint at line 11 in Helloworld))

=W HelloWarld. maing Strina[ 1) line: 11
& Daemon Thread [Signal Dispatcher] (Running)
g CihProgram Files)IEM,SDPYruntimes|base_vE1)javaljrelbintjavaw,exe (Ul 1, 2010 3:57:238

| | B

viii. As you continue your debug session, notice howrotiesvs, such as the
Variables view, refresh their contents to provide contextssa/e information.

When you reach the end of the Debug session (ybsea that all threads
are terminated on tH&ebugview), click on “z/OS Projects” button on the
top right corner of your perspective to returntte2/OS Projects
perspective.

3. Exporting the application to z/OS (and then wailh it on z!)
a. Authenticate to the SHARE system.

i. OntheRemote Systemwiew, right-click on the connection
“mvsl.centers.ihost.com”, and sel€dnnect...

ii. On the authentication dialog, enter your TSO IDtfas lab (It should be:
sharan, where sharn is your assigned useriél.)Your password is “firstpw”

iii. Under the system name, you should see nodes su®34JINIX Files, z/OS
UNIX Shells, MVS Files, etc. Expand on these ndddsrowse the file assets
under the MVS file system and the USS file systéhote: please do not
delete any files unless explicitly instructed to).

b. Export your Java project.

To run your application on z/OS, you need to fngbort the project as a Jar
file to the Unix System Services (USS, i.e. HFBe IHerarchical He

System).

i. OnPackage Explorerview, select your Java project, right-click antese
Export...

ii. Expand theRemote Systemsolder, selecRemote Jar file. Click Next.

iii. Under “Select the export destination”, cliBkowseto choose a location and a
name for the export .jar file. Browse to your ceation:

2 To save time, a connection to the z/OS systenb&as pre-configured for you in this lab.
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mvsl.centers.ihost.com, expand the root node,lserdgelect the directory
/sharelab/sharann/S8369/myJar. On the same dialog, enter a name for the file:
HellowWorldProject, and specify the archive type to be “jar”.

G Save As n I

Specify or select a remote jar file

[Z0 sharazz ﬂ
23 sharaz3

23 sharaz4

20 sharazs

[C3 sharaze n
23 sharaz7
[ZJ sharaza J
20 sharaza "
[= shara30

+-0 ricslab

+- philab

(= 53369

+-00 mydar

[Z3 smblab

.ﬂ doorl.jpg

indes:, bkl

L I::nnuzicknnck.html j

[0 [ [ O = = O O = B B

+

Archive name: | HellaworldProject|

archive bype; |jar j

(0] Details = Cancel | i

Click OK to exit the pop-up dialog. Clidkextto advance to the next page.

iv. Ensure that the two checkboxes for exporting diéess with compile errors
and compile warnings are uncheckedlick Next.

v. On this last page of the wizard, click tAeowse... button for Main Class and
selectHelloWorld from the pop-up.

vi. Click Finish.
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4. Running the application on z/QKSing aHost Java Application launch configuration

First, create the launch configuratidite for running the program on z/OS On the
menu. To do so, go to the menu, clRln > Run Configurations...

b. From the dialog’s navigation panel, seleldst Java Application. Right-click and
selectNew. Give this launch configuration a name, sucRarsHelloWorldProject.

c. Fillin the details on th&lain, Classpath andEnvironment tabs using the
information below.

i. On theMain tab, enter the following (Suggestion: Use the Bsew. button
whenever possible to avoid typos)

» Connectionmvsl.centers.ihost.com

* Select the checkboxas associated Java project”.

* Project:HelloWorldProject

* Main classcom.sharann.Helloworld

* Remote working directorysharelab/sharann/S3369/myJar

H Main ® Arguments | W Classpath E Ervironment | = Common

Connection: |mvsl.centers.ihosk.com w | New.

4

[¥ Has associated Java project

Project:

| HelloworldProject Browse. ..
Main class:
| com.shara3i, HelloWarld Browse...

Remaote Working Directory:

A4

| Isharelabysharas0y3a3a9 my Jar Bromse, ..

v Allow bermination af remate Y¥M

Apply Revert

3 “A launch configuration is a description of howl&minch a program. The program itself may be a Java
program, another Eclipse instance in the form freime workbench, a C program, or something else.
Launch configurations are manifested in the EcligbéhroughRun > Run Configurations...”
(http://wiki.eclipse.org/FAQ_What_is_a_launch_cguofiation%3F)
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ii. On theClasspathtab, enter the following for your path:

e /sharelab/sharann/S8369/myJar/HelloWorldProject.jar

= [Main | W Arguments | W Classpath E Ervironment | =] Commaon

Classpath entries kable

L

® icharelab,/shara30{Sa369/myJar
B isharelab/shara30/58369/my Jar HelloWorldPraject  jar

[+ Include working directary to class path

Apply

Add...
Edit...
Remave

Up

pleliF

Cronan

Rewvert
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iii. On theEnvironment tab, enter your PATH environment variable inforioat
including your paths to Java home and the librathg.

* Click theSelect...button to select the checkbox for JAVA_HOME and
the checkbox for LIBPATH. ClicloK.

» Also on the Environment tab, select the radio butReplace native
environment with specified environment

d. Click Apply to save the changes to your launch configurailen f

Mame: |Run_He||0WDr|dF‘rDject

@ Main (9= Arguments | 2 Classpath | PR Ervdronment . ] Common

Environment variables to set:

Yariable | Yalue | M
= 2avA_HOME Jusrflppliava)i 6.0
™ LIBPATH Jusrflppfiava) J6.0/lib =390 9 m: fu. .. Select...

M

(" append environment ko native environmenk

* Replace native environment with specified environment

e. Click Run to run the Java application on z/OS. Again, ttegmm output is
displayed in th&€€Consoleview. Congratulations! You have just finished mung your
Java application on z/OS!
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5. Running the application as a batch step from JCL

Besides using the host launch configuration, youatao run Java applications on
z/OS using the capabilities provided by the JZOShtoolkit. This allows you to
invoke any Java programs from a z/OS batch enviesrim

a. Return to the/OS Projectsperspective.

b. On theRemote Systemsiew, expand the noddVS Files, then expand the “My
Data Sets” filter. Locate the data set SHARANnEB3CL. Expand it and then
highlight the member HELLOW.jcl, right mouse clitkcopy, and therpasteit into
the data set SHARANN.S8369.JZ0S.JCL

c. Open the newly copied HELLOW.JCL.
d. Follow the instruction below to customize it:
i. Verify that
PROCLIB JCLLIB ORDER = KIRK.JZOSSAMPJCL
ii. Update
JAVACLS="com.sharann.HelloWorld’
iii.  Verify that
export JZOS HOME-= /usr/Ipp/javal/J6.0/lib/ext
export JAVA HOME=/usr/Ipp/java/J6.0
iv. Update the CLASSPATH to point to the remote jar fike, e.g.:
CLASSPATH=/sharelab/sharann/S8369/myJar/HelloWorldiect.jar
Save the changes.

e. Next, submit this JCL to run the batch job. Torsitlhhe JCL. Do one of the
following:

i. On the editor, press ESC to set focus on the élitcommand line. Type
“sub” and press Return. Make note of your JOBID.

ii. Alternatively, on theRemote Systemsiew, select HELLOW.JCL, right-click
and then sele@ubmit. Make note of your JOBID.
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f. To view the job output, locate tH&ES node on th&kemote Systemwiew, expand it
to see the filterMy Jobs’. Select it, right-click and then seléghow in Table

[Z1 Problems | Bl console ﬁﬁRemote System Dekails £ @ Remote Shell ‘}f & = [ :::9 ¥ =0
Remate system filker My Jobs

< I i

g. TheRemote System Detailgiew should be visible. Select the job outputirthe
gueue, right-click to sele@pen. If you do not see your job, press Refresh
button that is located on the toolbar area of trasy.

h. Your job should have a return code of 0, and ifaks well, you will find the output
of the program displayed at the end of job output.

=] JOB15679.5paal 53 = O
Line 173 Column 1 Insert Erowse
I———+————1————+————2————+————3————+————4————+————5————+——

JVMJZELI1012T Jawa Wirtual Machine created. WVer=zion infE:J
java wersion "l.6.0%

Jawva (TH) 23E Buntime Envirommwent (build pme3leld=zrSfpl-2C
IEM J2 VM (build Z.4, JRE 1.6.0 IEM J9 Z.4 =/08 33920-31
JOVH - Z0100605 059383

JIT - r9 20100401 153321ifx:z

0 — 20100308 AR

JVYMJZEL1049TW JZ03 batch Launcher Version '2.3.0 Z2005-0%
JVHJZEL1027I Using output encoding: IBM-1047
JVMJZEL1016T MWVE commands are ENAELED

JYMJIZEL1OZ23W Invoking com.sharaz9.HelloWorld.main() ...
JVMJZEL1024N com.shara29.HelloWorld.wmain() completed.
JVMJIZEL1014T Waiting for noh-deamon Jawva threads to f£ir
JYMJIZELZ999T JZ03 batch launcher elapsed time=0.751274
JUYMJZBLI10Z21N JZ02 hatch launcher cowpleted, return cods
Hello World!

Today is Thu Fekb 17 17:24:03 E3T 2011

Hello SHARE!

It is 5:24:03 PH

1| »

Congratulations! You have just completed the tastustomizing a batch step from
a JCL to execute Java on z/OS!
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Exercise 2 — Writing and running Java applications with an
affinity to z/OS

Overview of tasks in this exercise:

Open the included Java projd&idSJavaProject

Update the build path to include the external darfér compilation
Export the project as a remote jar file to the HFS

Running the application on z/OS using a Host Japplidation Launch
Configuration

NS

1. On thePackage Explorerview, you will find the Java proje@DSJavaProject.
Expand the project and package until you see the @@gram. Open it in the editor
and familiarize yourself with the code. You widlesa number of error markers in the
code. This is because the project has a few elirmisiding some unresolved
references to the class com.ibm.jzos.PdsDirectargtéd in the ibmjzos.jafile.

2. Make the following changes:

a. Inthe project, use the Refactor action to rendmepaickage name tom.sharan.
Next, open the program, and update the package aathe top of the file.

b. Modify the following line
myPDS = “//SHARANN.S1112.COBOL" with your assignead userid.
Save your changes to the program.
c. Update the Java project properties to includelthgzos.jar file for compilation.

i. Go back to théackage Explorerview, selecPDSJavaProject, right-click
and selecProperties.

* The ibmjzos.jar file is part of the JZOS Batch Tkito
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ii. SelectJava Build Path from the left hand side, then select thieraries tab,
and click on théAdd External JARSs... button. Browse to the location
SHARELabs\RDzJava\Exercise2'o selecibmjzosjar®. Click Open.

& Properties for PDSJavaProject .E n
lkype Filter text Java Build Path SR ~
Resource P
BeanInfo Path [ Source l = Projects B Libraties ] L% Order and Expart l
Builders 18R and class Folders on the build path:
i ;::: (B:i"dcnl::iatthle #- (o9 jhmjzos.jar - CiDocuments and Settings|csolabiDeskl Add JaRs. .. |
i o +-B4 IRE System Library [WebSphere v6.1 JRE]
+- Java Compilsr | Add External J4Rs... |
+- Jawa Editor
Javadoc Location Add Yariable. .. |
Local Syntax Properties ]
Project References Add Library... |
Refactoring Histaory
Add Class Folder... |
RuniDebug Settings 555 Folger
5L Applications &dd External Class Folder. . |
Task Tags
TPTP JUnit Test o |
+- Yalidation e
Remave |
« i
@ ok | Cancel |

iii. Go to theOrder and Export tab, and select the checkbox flomjzos,jar.

iv. Click OK to exit theProperties dialog. Expand thPDSJavaProject again,
and you shall see the ibmjzos.jar file added ta ywagject (under the node
Referenced Libraries)

v. All the unresolved reference errors should be gmve. On théProblems
view, verify that you have no error shown.

® To save time, we have copied this file from thstem to your desktop folder
“SHARELABs\RDzJava\Exercise2”. You can easily stan files between host and workstation using the
Remote Systemwiew since, in addition to browsing your hostdilgou can also browse your workstation
folders and files using tHeocal Files node on this view.
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3. Export the project as a remote jar file to HFS

a. Export the project as a Remote Jar file naRi2SJavaProject.jar, to
/Sharelab/sharann/S8369/myJar. Follow the same steps as you did in the first
exercise.

© JAR Export O x

JAR. File Specification 5

Define which resources should be exported into the JAR.

1 -
Select the resources to export;
+ DIE‘J- Helloh orldProject |¥| .classpath
+ HID‘J- POSJavaPraoject |%] .project

[v Export generated class files and resources
[ Export all output Folders For checked projects

[ Export Java source files and resources

Select the export destination:

JAR. File: |sharevmimagel.mvsl.l:enters.ihl:ust.l:n:um:,l'sharelal:u,l'sharbSD,l'SESEu?,I'myJar,l‘PEﬂ Browse. ..

Opkions:
[+ Compress the contents of the 1R file

[ Owerwrite existing Files withaout warning

':':’:' < Back | Mext = | Finish | Cancel

b. Verify that the export is successful by expandimg directory
/ShareLab/sharann/S8369/myJar/ to view the PDSJaye®jar file. (Note, if you
don’t see the jar file, try to doRefreshfrom the context menu on the “myJar”
folder)
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Run the application on z/OS using the Launch Camétion

Repeat the steps you performed in Exercise 1 katiogea new host Java application
launch configuration.

a. Go to the menu, clickun > Run Configurations...

From the dialog’s navigation panel, locate the fmes configuration
“‘RunHelloWorldProject” you created, right-click anselectDuplicate. Give this
new launch configuration a name, sucliRasPDSJavaProject.

Fill in the details on th#&ain, Classpath andEnvironment tabs using the
information below.

i. On theMain tab, enter the following (Suggestion: Use Brewse... button
whenever possible to avoid typos)

» Connectionmvsl.centers.ihost.com

* Select the checkboxHas associated Java project”.

* Project:PDSJavaProject

* Main classcom.sharann.Pdslist

* Remote working directorysharelab/sharann/S8369/myJar

(3 Main (<= Arguments | % Classpath | B Enviranment | = Comman

Conneckion; [mwsl.centers,ibosk, com ﬂ MNew. .,

[v Has associaked Java project

Projeck:
| POaJavaProject Browse. ..
Main class:

| com. shara30, Pdslist Browse. ..

Femaote Waorking Direckory:

| Isharelab/shara30/93369 my Jar

[v &llow termination of remaoke Y

Apply Revert
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ii. On theClasspathtab, update it to include the location of thefilex:
o /Sharelab/sharann/SB8369/myJar/PDSJavaProject.jar
& Main |<= Arguments | ¥ Classpath . I Environment | B Common

Zlasspath entries table

—_ Add
|1 [sharelab/shara30fa5369) my 1ar

i) fsharelab)shara30)58369 my Jar POS)avaPraject . jar

Ll

[v Include working directory to class path

apply Rewvert

iii. The Environment variables are the same as prevsousp changes need to be
made.
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iv. With all the above changes made, pieasa to execute. You should see the
output in theConsoleview:

& Debug - IBM Rational Developer for System z with Java HE
File Edt Mavigats Search Froject Run Window Help
M- E-@m | @ | | #-0-2-q- i@ 5 -2 | %5 pebug e 2/05 Projects
L E
35 pebug 33 4R Servers = (b= yarisbies 52 @ Ereakpoints HmEPT=0
B 5 | 4o+ || Mane | value |

1= BJ cterminated>Run_PDSJavaProject [Host Java Application]
B <terminated, exit value: 0com.sharadi, Pdslist

Kl ; i
= 0| 8= outline 2 = (@

An outling is ot available,

Bl Console 3 2 Tasks | (£ Problems X % |G bil @@ 2

48 -5--0
<terminated: Run_PD5)avaProject [Host Java Application] com.shara30.Pdslist
»> Starting PdsList <<< =]

The PDS inforwation for //'SHARAS0.51112.COBOL' follows:
STOCK 1.0 Created: Thu Mar 04 00:00:00 EST 2010 Last Modified: Thu Mar 04 19:32:35 EST 2010 Current Lines: 117 Initial Line:
STOCESOL 1.0 Created: Thu Mar 04 00:00:00 EST 2010 Last Modified: Thu Mar 04 19:32:40 EST 2010 Current Lines: 118 Initial L:

4| | "JJ

--- End of Lab ---

- Page 18



Appendix

About the technology

Javais a programming language that continues to gapularity. It is supported
on a variety of computing platforms including Winek®, Sun Solaris, and z/OS. Yes,
the mainframe.

Eclipse an open source project, provides a sophisticatadndable, integrated
development environment (IDE) for writing Java apgions. With the exception of its
team support, which enables groups of users to witka code repository such as CVS,
Eclipse operates as a single user IDE in whiclvaik is performed in a workspace on
your local hard drive.

Many commercial products have been built to extiiedoase Eclipse capabilities.
IBM Rational Developer for Systermprovides access to the mainframe and lets you
manipulate artifacts that reside on the mainfrarntk amodern, intuitive, and familiar
user interface. It “includes capabilities that tetp make traditional mainframe
development, Web development, and integrated seviented architecture (SOA)-
based composite development fast and efficient. CQBPL/I, C, C++, High-Level
Assembler, and Java™ developer communities carbalsoore productive when they
take advantage of these functions. IBM Rationaldbegyer for Sg/stem z integrates with
and extends the IBM Rational Software Delivery felath (SDP):

IBM JZOS Batch Toolkit for zZO8 SDKis “a set of tools that addresses many of
the functional and environmental shortcomings irrent Java™ batch capabilities on
z/OS. It includes a native launcher for runningaJagplications directly as batch jobs or
started tasks, and a set of Java methods that atakss to traditional z/OS data and key
system services directly available from Java apfibos. Additional system services
include console communication, multiline WTO (writeoperator), and return code
passing capability. In addition, JZOS providesliaes for flexible configuration of the
run-time environment, and it allows intermediatéada be seen via z/OS System
Display and Search Facility (SDSF). Java applicegtican be fully integrated as job steps
in order to augment existing batch applicatiohs.”

Reference

Title Location

Writing Java applications http://www.ibm.com/developerworks/websphere/libfegharticles/0703 _england/0703 |
on System z ngland.html

IBM Rational Developer| http://www-306.ibm.com/software/awdtools/rdz/
for System z

IBM JZOS Batch Toolkit| http://www-03.ibm.com/servers/eserver/zseries/safedjava/products/jzos/overview.htm
for zZOS® SDK

® http://www-306.ibm.com/software/awdtools/rdz/
" http://www.alphaworks.ibm.com/tech/zosjavabatchtk
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