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Abstract
A step-by-step guide to setup your IDE to leverage DBBs JavaDoc
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1 Introduction

While IBM Developer for z/OS (IDZ) Version 15 is built upon the IBM Aqua platform 3.2 which is based on
Eclipse 4.8, you can extend your installation with the Groovy Development Tools! to increase your comfort in
developing and maintaining your IBM Dependency Based Build groovy script.

One aspect is to have the JavaDoc next to your code instead of accessing it just via the browser at IBMs
knowledge center.?

The purpose of this document is to outline the steps to configure your IDE to leverage the standard Eclipse
features like Code completion, syntax highlighting and JavaDoc.

The prerequisites to enable IDZ to support groovy are:

- IBM Developer for z/OS version 15.0.x
- IBM Dependency Based Build 1.0.8 or later, which ships the JavaDoc as part of the DBB toolkit
installation

If you are developing / maintaining groovy scripts in your company, this is what you are looking for.

Please note: Groovy Development Tools cannot be installed in IDZ 16, because the open-source Groovy
Development Environment project decided to switch to a different installation procedure using a JDT patch
method, that relies on the exact match of the Eclipse IDE build. The way to get it to work, requires to rebuild
the GDE.

An alternative way is described in the Appendix of this document!

1 https://marketplace.eclipse.org/content/groovy-development-tools
2 https://www.ibm.com/support/knowledgecenter/SS6T76 1.0.9/pr intro.html
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2 Installation / Preparation

This section walks you through the steps to install the necessary software parts as well how to obtain the

Dependency Based Build JavaDoc and toolkit API.

2.1 Install Groovy Development Tools

e Open the Eclipse Marketplace

v | Help

6)

@vrhresie P

Welcome

Help Contents
Search
Show Contextual Help

Index

Show Active Keybindings...

Tip of the Day

Tips and Tricks...

Personalize My Workspace

Web Resources

Manage Custom Documentation

Re-create Search Index
Cheat Sheets...

Manage Licenses
Collect Logs

Eclipse User Storage
Check for Updates
Install New Software...
Eclipse Marketplace...
Provide Feedback...

About IBM Developer for z/0S

Ctrl+Shift+L

e Find the Groovy Development Tools, by sear

Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation.

Press the "more info" link to learn more about a solution.

Search Recent| Popular| Favorites| Installed| ; Giving loT an Edge
—

Find: | gdt Q All Markets

o

Groovy Development Tools 3.5.0.RELEASE

| All Categories

ching for ‘GDT’

The Groovy Development Tools (GDT) provides Eclipse and Maven (m2e)

by Pivotal, EPL

support for the Apache Groovy programming language. GDT adds full-
featured IDE support... more info

groovy nature org.eclipse.jdt.groovy.core.groovyNature m2e maven

fileExtension groovy

¥ 305 # | Installs: 227K (4,882 last month)

e Accept the license agreements and Install the plugin into your IDZ environment.
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2.2 Retrieve JavaDoc and dbb-core toolkit

e Please use IDZ to connect to your mainframe environment and navigate to the location of the dbb
toolkit in z/OS UNIX System Services. Within the folder archive, you will find the java doc in dbb-
ztoolkit-javadoc-<version>.zip

v ¥ Jusr/lpp/dbb

v (=v1r0
¥ (= archive
%8 dbb-ztoolkit-javadoc-1.1.0.zip
» 3 bin
» [ conf
» [ groovy-2.4.12
» [ lib

» [ migration
» = dbb-ztoolkit-trial-1.1.0.tar

. o a -

e Use the Remote Systems view to copy the dbb-ztoolkit-javadoc-1.1.0.zip as well as the lib/dbb-
core_x.X.X.jar to your local drive.

Let’s use C:/Users/ibmuser/dbb/groovy-development-environment/ as the target directory for it.

e Extract the dbb-ztoolkit-javadoc-1.1.0.zip using your preferred archive manager
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3 Use groovy tooling

We are assuming, that you have already cloned the git project with the build scripts.

3.1 Configure your zAppBuild project
This section can also be applied for your own dbb build implementation project.

3.1.1 Set Eclipse project nature in .project

e locate the .project file of zZAppBuild and add the following two new project natures to it.

<nature>org.eclipse.jdt.core.javanature</nature>
<nature>org.eclipse.jdt.groovy.core.groovyNature</nature>

It should look similar to:

.project 23

<?xml version="1.8" encoding="UTF-8"2?>
<projectDescription>
<name>zAppBuild</name>
<comment></comment>
<projects>
</projects>
<buildSpec>
</buildSpec>
<natures>
<nature>com.ibm.ftt.ui.views.project.navigator.local</nature>
<nature>com.ibm.ftt.dbbz.integration.dbbzprojectnature</nature>
<nature>org.eclipse.jdt.core.javanature</nature>
<nature>org.eclipse.jdt.groovy.core.groovyNature</nature>
</natures>
</projectDescription>
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3.1.2 Configure JavaBuild path

e From the Project Explorer, open the properties for the zAppBuild project and select “Java Build
Options” from the left-hand pane. In the right-hand pane, select the “Libraries” tab and click the Add

Library button.

Add the following libraries to your Java Build Path configuration: Groovy Runtime Library, IBM JZOS
Toolkit Library and the JRE System library. Take the defaults on any dialog boxes.

type filter text

Resource

Git

Groovy Compiler
Java Build Path

Java Code Coverage
Java Code Style
Java Compiler

Java Editor

Javadoc Location
Local Content Details
Local DBCS Options
Project Facets
Project Natures
Project References
Property Group
Run/Debug Settings
Task Tags

@

Java Build Path

(* Source 1= Projects = Libraries ;. Order and Export
| JARs and class folders on the build path:

® Add Library O X

Add Library
Select the library type to add.

| AddJARs..
Ei External JARs...

Eb«dd Variable...

CICS with Java EE, Jakarta EE and Liberty
Connectivity Driver Definition

EAR Libraries

Groovy Runtime Libraries

IBM JZOS Toolkit Libra

JUnit

Maven Managed Dependencies
Plug-in Dependencies

Server Runtime

Add Library...
Ed Class Folder...

ternal Class Folder...

Edit...

[ Remove

User Library - R
Web App Libraries Ellgratc JAR File...
Apply
ﬂ Cancel
I/;,\l < Back N - -
\£) < Back Finish Cancel k.

*Note — You will need to add the libraries individually.

e Additionally, add the dbb-core.x.x.x.jar to the build path via “Add External JARs...”, select the dbb-
core package which you have retrieved to the local directory.
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e Expand the dbb.core.x.x.x.jar entry that was just added, select the “Javadoc location” entry and click
the Edit button to set the path for the JavaDoc. Point to the path where you extracted the java doc

which you have obtained from the mainframe.

| @ propertice for anppe
type filter text Java Build Path
Resource —
Git (* Source (= Projects i Libraries %; Order and Export
Groovy Compiler JARs and class folders on the build path:

Java Build Path
Java Code Coverage
Java Code Style

Java C?mpller e External annotations: (None)
Java Editor Ll | W R— kil

v (s dbb.core_1.0.9jar - C:\Users\DennisBehm\Desktop
[&] Source attachment: (None)

(@] Javadoc location: file:/C:/Users/ibmuser/dbb/groovy-development-environment/dbb-java-doc/doc

Javadoc Loca @ Javadoc For 'dbb.core_1.0.9 jar'
Local Conten

Local DBCS A @) Javadoc URL (e.g. 'http://www.sample-url.org/doc/" or file:///c:/myworkspace/myproject/doc’)

Project Facet]
Project Natu

Javadoc location path: | file:/C:/Users/ibmuser/dbb/groovy-development-environment/dbb-java-doc/doc

Project Refer
Property Gro
Run/Debug § (O Javadoc in archive

Task Tags External file Workspace file

O

Browse...

Validate...

Browse...

Browse...

Validate...

Cancel

X

Add JARs...
Add External JARs...
Add Variable...
Add Library...
Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...

Apply

ply and Closel Cancel
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3.2 Leverage the Groovy Tooling

You can now leverage the different views in Eclipse.

3.2.1 Script navigation

Already, with the simple Project Explorer view, you can already see all the methods.

@) 2/0S Proj... |[{5 Project Ex... 52 |[) Git Reposi..

c

@
c

@

= 0

B~
v [2—5 > zAppBuild [dbb-zappbuild development]
> #} > (default package) [dbb-zappbuild development]
v f#} > languages
> [8) Assembler.groovy
> [#) BMS.groovy
v (€ > Cobol.groovy
v @ > Cobol
& main(String...) : void

Cobol()

Cobol(Binding)

createCobolParms(String, LogicalFile) : Obj
createCompileCommand(String, LogicalFil
createlinkEditCommand(String, LogicalFile
getRepositoryClient() : Object

@ run(): Object
> [€, DBDgen.groovy
> [ LinkEdit.groovy
> [8 MFS.groovy
> [£) PLl.groovy
> [ PSBgen.groovy
> [# ZunitConfig.groovy
&) README.md

v i samples

> (&% application-conf
> H samples.MortgageApplication
> % samples.MortgageApplication.bms

> % samples.MortgageApplication.cobol

~

[8) Cobol.groovy 52

package languages
//@groovy.transform.BaseScript com.ibm.dbb.groovy.ScriptLoader baseScript

@® import com.ibm.dbb.repository.*[]

// define script properties

@Field BuildProperties props = BuildProperties.getInstance()

@Field def buildUtils= loadScript(new File("${props.zAppBuildDir}/utilities/BuildUtiliti
@Field def impactUtils= loadScript(new File("${props.zAppBuildDir}/utilities/ImpactUtili-
@Field def bindUtils= loadScript(new File("${props.zAppBuildDir}/utilities/BindUtilities
@Field RepositoryClient repositoryClient

println("** Building files mapped to %${this.class.getName()}.groovy script”)

// verify required build properties
buildUtils.assertBuildProperties(props.cobol_requiredBuildProperties)

def langQualifier = “"cobol”
buildUtils.createlanguageDatasets(langQualifier)

if (props.runzTests == "True") {
langQualifier = "cobol_test”
buildUtils.createlanguageDatasets(langQualifier)
}

// sort the build list based on build file rank if provided
List<String> sortedlList = buildUtils.sortBuildList(argMap.buildList, 'cobol_fileBuildRan!

// iterate through build list
@ sortedList.each { buildFile ->
println "*** Building file %buildFile”
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The Outline View shows all the defined methods and can be used for navigating within your build script:

) 2/0S Proj... % Project Ex... 23‘ [ GitReposi.. = B | [£ *Cobol.groovy [ build.groovy 532

By v B

ag Vo ELANS I BARERELAR O~ 20
@ import com.ibm.dbb.repository.*[]

Q
> &3 > zAppBuild [dbb-zappbuild development]; ]

<

[T] Properties 3= Outline £3 = 8

® ©© ©®© @ > 5P bbb P PP PDPDPP P

// define script properties

@Field BuildProperties props = BuildProperties.getInstance()

@Field def gitUtils= loadScript(new File(“"utilities/GitUtilities.groovy"))
@Field def buildUtils= loadScript(new File("utilities/BuildUtilities.groovy"))
@Field def impactUtils= loadScript(new File("utilities/ImpactUtilities.groovy"))
@Field String hashPrefix = ':githash:’

@Field RepositoryClient repositoryClient

>

BEEZRY e ~

baseScriot : Scri // start time message
npt..Scnpﬂ.o.adef def startTime = new Date()
props : BuildProperties

props.startTime = startTime.format("yyyyMMdd.hhmmss.mmm")

gitUtils : Object println("\n** Build start at $props.startTime")
buildUtils : Object
impactUtils : Object // initialize build

hashPrefix : String initializeBuildProcess(args)

repositoryClient : RepositoryClient // create build list

startTime : def List<String> buildList = createBuildList()
buildList : List<String>

processCounter: def // build programs in the build list

def processCounter = @

scriptPath : def def scriptPath = ™"

buildOrderList : String[] if (buildlist.size() == @)

testOrderList : String[] println("*! No files in build list. Nothing to do.")
initializeBuildProcess(String...) : Object else {

parseArgs(String...) : Object if (!props.scanOnly) {

println("** Invoking build scripts according to build order: ${props.buildOrder}")
- . String[] buildOrderList = props.buildOrder.split(’,")
createBuildList() : Object String[] testOrderList;

finalizeBuildProcess(Map) : Object if (props.runzTests == "True") {

rintln("** Invokin i

populateBuildProperties(String...) : Object

3.2.2 Displaying JavaDoc within the editor

Hovering over a DBB class, you can see the JavaDoc:

MVSExec linkEdit = createLithditComnar}d(buildFile, iogicalFile, member, iogFiie)

// execute mys commands in a mys job
MV'fJob job = new MVSJob()

© com.ibm.dbb.build.MVSJob

The MVSJob class is used to collect and free passed DD stat: b MVSExec ¢ d
This class has two modes of operation:
1. Use the addExecutable (IExecutable) and execute () methods to load and execute a list of
executable commands.
2. Use the start () and stop () methods to wrap any set of arbitrary code statements that contain
MVSExec commands

e maximum return code allowed ($maxRC)"
See Also:
MUSExec

- DurIUUTIIS UpUETCUUITURESUICT lient:getRepositoryClient())
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It also provides the details on certain methods:

}

compile.dd(new DDStatement().name("SYSPRINT").options(props.cobol_printTempOptions))
compile.dﬁ(ﬂ

N f‘;’“pﬁ; © AbstractExec com.ibm.dbb.build.AbstractExec.dd(DDStatement dd) throws BuildException
comp|
}
dd
// Write
String d public AbstractExec dd(DDStatement dd)
String 1 throws BuildException
String 1
Add a DD statement that will be allocated prior to executing the program and freed once program
if (prop| execution has completed.
comp) Parameters: 'shr').output(true))
} else i T . Press 'F2 for f
comp'r T \v T » T TvoPr TP op" wor—eempoperons ) . pass(true))

It also helps you to format the code or to identify if you have an issue with quotes.

However, please note that the Groovy editor also has some limitations (also due to the language itself), like
identifying methods which don’t exist.

Setup your Groovy Development Environment in IDZ to write DBB scripts Page 11 of 16



4 Summary

Groovy Development Tools help you in understanding, developing and maintaining your build framework
written in Groovy which leverages the IBM Dependency Based Build toolkit API.
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5 Appendix — Alternative IDE options for Groovy Programming languages

If you are already using IBM Developer for z/0S (IDZ) Version 16.x and want to set up groovy development,

we have many popular IDEs and text editors that support Groovy programming language. However, most of
them lack standard features such as

- Syntax highlighting
- Code completion
- Refactoring & soon ...

Our recommendation will be to install and configure Eclipse IDE for Java developers? as it’s based on Eclipse
and provides a similar interface to IBM Developer for z/OS (IDZ) Version 15.x.

Other alternatives® are Intelli) IDEA and NetBeans.

5.1 Eclipse IDE for Java Developers

We can download Eclipse IDE for Java developers® from their official website based on the version and

operating system of the developer’s machine. You can download the archive file and unarchive/untar it in a
preferred location of your system.

Note: Below demonstration leverages installation on a Windows 10 machine & Eclipse IDE for Java
Developers Version: 2023-03 (4.27.0); Build id: 20230309-1520

> ThisPC > Downloads > eclipse-java-2023-03-R-win32-x86_64 >

~

O Name Date modified Type Size

eclipse 5/4/2023 11:13 AM File folder

Open the eclipse IDE (Double Click on the eclipse icon). It will open in Java perspective.

:]% eclipse 5/4/2023 11:12 AM Application 521 KB

S eclipse-workspace - Eclipse IDE b m] X

File Edit Source Refactor Navigate Search Project Run Window Help

=

St i -0 " R-QU-iB OB L F DD Q iE| @
[# Package Explorer X 5% 8§ = 8 —

0% Outline X = (g

There are no projects in your workspace. There is no active editor that provides
To add a project: an outline.

22 Create a Java project

5 Create a Maven project
1= Create a Groovy project
9 Create a project.

R Import projects...

[21 Problems @ Javadoc X [&) Declaration & S =g

*https://groovy-lang.org/ides.html
2 https://www.eclipse.org/downloads/packages/release/kepler/sr1/eclipse-ide-java-developers
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Click on Import projects which will open a new window to select from various options such as Git (locally,

URI) or Existing Projects in the file system.

S Import [m] X
Select
< cclipse-workspace - Eclipse [DE Import one or more projects from a Git repository. [ﬁ o <
File Edit Source Refactor Navigate Search Project
e v [E g - : - - - v : )
D-EH@BOinitd-0 Q- Q- Select an import wizard: Q iH | a c
[% Package Explorer X S § =8 |typefiltertext | = B 5= Outline X = =
There are no projects in your workspace. v [= General A There is_ no active editor that provides
To add a project: sl an outline.
28 Create  Java project Existing Projects into Workspace
. 4 File System
% Create a Maven project [T Preferences
{2 Create a Groovy project () Projects from Folder or Archive
sl AP TNy v i
4y Projects from Git (with smart import)
= Gradle
> (= Install
> (= Maven
> (= Oomph —
. > [ Run/Debug - = |@H =8
Click on Import £ Toam v
projects to import
from existing file
system or Git. O < Back Fini
iA|lme 709
S Import o X
Import Projects -
Select a directory to search for existing Eclipse projects. /
@ Select root directory: | C:\Users\Administrator\git v][ Browse.. |
O Select archive file: Browse...
Projects:
[] Testing (C:\Users\Administrator\git\Testing) Select All
[ 2AppBuild (C:A\U: ini git\dbb
Deselect All
- . . Options
& Import Projects from Git 0 X (M —ve————

Select Repository Source

Select a location of Git Repositories

| type filter text |

{1 Existing local repository

[ Copy projects into workspace
[ Close newly imported projects upon completion
[ Hide projects that already exist in the workspace

Working sets

[] Add project to working sets

7] Clone URI

Working sets: v Select...
®

Please refer to configuration of Groovy Installation / Preparation section for Groovy development plugin

installation, java docs and leveraging groovy tooling.

Setup your Groovy Development Environment in IDZ to write DBB scripts

Page 14 of 16



Once set up is completed, you can start maintaining and developing your own groovy code. Below screenshot

shows a sample zAppBuild project with Javadoc’s displaying contents and an outline view giving additional
information.

$ eclipse-workspace - zAppBuild/languages/Cobol.groovy - Eclipse IDE - o X
File Edit Source Refactor Navigate Search Project Run Window Help
B-H@0ivi-0-Q-Q-# OG-®s - P 4E LERURE R AT R R AR s { Q iy|&e
2 Package Explorer X ES § = 0 [ Cobolgroovy X = B = Outine X =8 =
v % > zAppBuild [dbb-zappbuild main B / create mvs commands A BaWwew$
@ sic String member = CopyToPDS. createtiemberName (buildFile) N .
» B JRE System Library File logrile = new File( props.userBuild ? "S{props.buildoutDir}/${member}.log" : "${props.build( .
= . ’ if (logFile.exists())
> B Referenced Libraries logrile delote() & buildUtils
=\ Groovy DSL Support MVSExec compile = createCompileCommand(buildFile, logicalfile, member, logFile) 4 impactUtils
> (& bild-conf MVSExec linkidit = createlinkeditCommand(buildFile, logicalFile, member, logFile) & bindUtils: def
> & docs , . N & langQualifier : def
v 8% > lariusges / execute mvs commands in a mvs jol L
5 e MVSJob job = new MVSJob() & sortedList String
8} Assembler.groovy ) @ createCobolParms(String, LogicalFile)
&) BMs.groovy Com.emcibb.buld MVSJob © createCompileCommand(String, Logic:
£ Cobolgroovy @ createlinkEditCommand(String, Logica
& DBDgen.groovy The MVSJob class is used to collect and free passed DD statements between MVSExec commands. ©  buildListContainsTests(List<String>) : b
&) LinkEdit.groovy This class has two modes of operation:
[& MFS.groovy 1. Use the addExecutable (IExecutable) and execute () methods to load and execute a list of
[ PlLigroovy executable commands.
2, PSBgengroowy 2. Use the starz () and stop () methods to wrap any set of arbitrary code statements that contain
[ README.md MVSExec commands
[B) REXX.groovy e le maximum retur
E ee Also:
[ testing.groovy SExec
 Tensfergroony - —— [
8} ZunitConfig.groovy }
s G samples else { // if this program needs to be link edited . . .
Gy test i . . . .
Gy > uti // Store db2 bind information as a generic property record in the BuildReport
= & String generateDb28indInfoRecord = props.getFileProperty(’generateDb2BindInfoRecord’, buildF:
£ build.groovy if (buildUtils.isSQL(logicalFile) && gener 2BindInfoRecord.. )
[ BUILD.md Propertieskecord db2BindInfoRecord = buildutils.generateDb2InfoRecord(buildFile)
[7 CONTRIBUTIONS.md BuildReportFactory.getBuildReport().addRecord(db2BindInfoRecord)
DCOT.1txt }
2 INSTALLmd String needsLinking = props.getFileProperty(’cobol_linkedit', buildFile)
LICENSE if (needsLinking.toBoolean()) {
[7) README.md rc = xecute()
[7) REPORT.md maxRC = props.getFileProperty(’cobol_linkEditMaxRC', buildFile).toInteger()
if (rc > maR0) {
bindFlag = false
String errortisg = "*! The link edit return code ($rc) for SbuildFile exceeded the ma:
println(err
props.error -
buildutils.updateBuildResult (errortisg:errortisg, logs: ["${member}.log":logFile])
}
else {
if(1props.userBuild 88 !isZUnitTestCase){
// only scan the load module if load module scanning turned on for file v
< > < > < >
#a || writable Smart Insert 39:54:1435 a =/ 0
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