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Lab1l  Setting up the IBM ® Rational ® Team Concert (RTC) SDK

Lab Scenario

You have a new assignment on a team creating RTC extensions.
The first thing you need to do is to set up your development
environment.

Once you have completed this module, you will be ready to start
developing RTC extensions.

In order to complete and get the most out of this workshop, it is
recommended that you are already familiar with RTC as a user. Of
particular help would be familiarity with work items, build definitions
and basic process customization. In addition, you should be
familiar with Java programming and debugging using Eclipse.
Some familiarity with Eclipse plug-in programming would also be
helpful but is not strictly required. There are a number of Eclipse
plug-in development tutorials available on the web (for example,
http://www.ibm.com/developerworks/library/os-eclipse-

plugindevl/).

Note that these instructions are written specifically for RTC 2.0.0.2
on Windows®. Please adjust accordingly for different operating
systems (primarily the RTC Eclipse client download and the file
. paths) and RTC versions (downloads).

On jazz.net you will also find various options for testing (server
Jetty launch verses Tomcat attached debug) and different types of
API usage (for example, plain Java client verses plug-in
extensions). Although you will not make use of all these options in
this workshop, this setup will enable all these scenarios.

Along with this lab document(s), you should have received or
downloaded a file with a name of the form

ExtensionsAndintegrationsLabCodeRepository-yyyymmdd.tar. It is

an exported RTC repository. You will import it at the end of this lab.

The repository will contain materials for other related workshops.
Those other workshops also have initial labs like this one to set up
the environment. You can run through more than one setup lab on
the same RTC installation. Just note that some steps may be

duplicated, such as the initial download steps or the final step to
import the repository.
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1.1 Download and Unzip the Required Files from jazz  .net

__ 1. Download the Express-C edition zip files.

a. Gotothe RTC 2.0.0.2 all downloads page at https://jazz.net/downloads/rational-team-

concert/releases/2.0.0.2?p=allDownloads. There may be iFix releases available beyond
2.0.0.2. You can download one of those instead. The file sizes will vary from what is

shown below.

b. Scroll down to the Express-C section and download the highlighted files. The first
contains the client and server (including the build engine). The second contains the

libraries for standalone Java applications. The third contains all the RTC source code.

Express-C

Description
ZIp
Client far Eclipse IDE
Client for Eclipse 3.5.% (p2 Install)

Client for Eclipse 3.59.% (Extension Install)

Platform

Windows #3836 (475.34 MB)
Al (210,38 MB)
Al (211,01 MB)

Client for Eclipse IDE and Server

Windows ®86 (744,48 MB)

Server

Build System Toolkit

Windows 286 (231,74 MB)
Linux =86 (220,88 MB)

Windows ®86 (38.01 MB)

Plain Java Client Libraries

all (20,44 MB)

c. Scroll down to the Source Code section and download the highlighted file.

Source Code

Description

ZIP

Platform

[Rational Team Concert SDK

&l (454,79 M)

d. Go to the feature based launches wiki page at

https://jazz.net/wiki/bin/view/Main/FeatureBasedLaunches.

e. Scroll to the bottom of the page and download the attached launcher34.zip file.

__ 2. Unzip the product files. For this lab, your installation directory will be assumed to be

C:\RTC2002Dev.

__a. Unzip the Eclipse IDE and server download into C:\RTC2002Dev.

Lab 1 — Setting Up the IBM RTC SDK
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b. Your C:\RTC2002Dev folder will look pretty standard at this point. Much like setting up a
sandbox or demo environment.

= [ RTC20020ey
- 1) jazz
+ I buildsystermn
I client
) repotools
I scmitools
+ I server

+

+

+

__ 3. Add the feature based launches capability to the RTC Eclipse client.

__a. Unzip the feature based launches download into
C:\RTC2002Dewjazz\client\eclipse\dropins. Do not include the MACOSX specific files.
Select just the launcher34 folder and extract the folder and its contents into the dropins
folder.

4. Unzip the development time files into the RTC Eclipse client folders.
a. Unzip the RTC SDK zip file into C:\RTC2002Dew\jazz\client\eclipse. This zip file has path

lengths longer than 250 characters and may cause trouble for some extractor tools on
Windows. One zip extractor tool that works is 7Zip.

b. Unzip the plain java client libraries zip file into C:\RTC2002Dev\jazz\client\plainjava. You
or your extraction tool will have to create the plainjava folder. It is not contained in the zip
file.

Page 6 IBM Rational Team Concert Extensibility



__C. Your C:\RTC2002DevV folder will not look a bit different.

= [y RTC200Z2Dey
= ) jazz
|2 buildswstem
= 1) client
= 1) edipse
|20 configuration
= dropins
| emf
|Z) Features
|2 gef
|2 jazz
I k.
I liniks
I p2
| plugins
readme
|2 license
|2 sametime
|20 repotools
|2) scmtoaols
) server

1.2  Setup for Development

IBM Software

In this section you will setup your RTC Eclipse client for developing
RTC plug-ins. This consists of letting Eclipse know what platform
(set of Eclipse features and plug-ins) you are developing for,
opening the Eclipse perspective designed for plug-in development
and letting the Eclipse Java Development Tooling (JDT) know
about all the RTC platform source code.

In the next eight sections you will alternate between setting up and
testing four particularly useful launch and debug scenarios. Some
of these will be used during this workshop.

1. Set the target platform.
a. Start the RTC Eclipse client (C:\RTC2002Dewjazz\client\eclipse\eclipse.exe).

b. When prompted, select an Eclipse workspace. These instructions will use

C:\RTC2002Dev\DevWS.

c.  Minimize the Welcome via this (m) button near the top of the window.

Lab 1 — Setting Up the IBM RTC SDK Page 7
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2.

_d

h.

From the menu bar, select Window > Preferences . Refer to the following screen shot of
the Preferences dialog for the following steps.

i Preferences = x|
hype filter tat Target Platform b= s -

v General Spacify the platform aganst which the workspace plug-ms will be compiled and Ested:

- ANt . S

5 Mol Location: | 200206v\jsez\clientieclipselric-sdk\targetieclipse ||| Browse.. ||| Reset |

& InstallApdate [ClBuild target platform bassd on the target's nstalied plug-ns

o Plug-rs  Environrrent | Launching Arguments | 1mplicit ependencies | Source Code Locations

: [F] %= combp.hpl jena (26.0.1) «|[ Relad

= Plug-in 0 4 =]

FEER E"‘el‘”""m 4] %> com.hp.hpl.jena.rdf (2.6.0.1200910212101) | S—
2P Besslines ¥ com bp.hpl. jena,rdf source (2.6,0,1200010212101) [ Add,., |
APL Brrors Aarmings [#] %-com.bp.hpl. jena.souce (2.6.0,1)
Cormpilers [¥] %= com,ibm.adrenaline.core (0,6.0.1200906130131) [ A Conciad
Edlitors Bpecorn. b, adrenaling core. source (0.6.0.1200005130131)
CSGi Framework: [#] %=com.ibm.icu (3.8.1,v200R0530) Dizable Selected
Target Platform [#] S com.ibim,icu. source (3.8:1.v20080530)

& RuryDeting [#] %= comm. b, rriicro.utits (3.0.0,2-20090306) [  Enabeal |

; Toam [#] %= com.ibm,micro,utis.nl £3.0,0,2-20090306)

1 [&] %= com.ibm. micro.utits Al source (3.0,0,2-20090306) l Dizabla All

¥ Team Process 3

[#] %=com.ibm.mgtichant (3.0.0.2-20000305)
- arkiinme [5] % com. ibm,mattclient.nl (3.0.0,2-20090306) ([ cd working Set..._]

¥ com.ibm.mgttclient nl.source (3.0,0,2-20090306)
[#] %= com. bm.rational.clearquest.cmapt (7.1.0.0) ™ l,j,.;u Required P"-‘E‘.'ﬂ5]
L I i (1 (N | . i -
s, ' *| | 1178 of 1178 selected.
[ Group plug-ire by lacation

Fre-tefired Targets

|Restors Defoults | | spply |

k) | oK Il Carcal

In the Preferences dialog, select Plug-in Development > Target Platform
Next to the Location field, click the Browse... button.

In the Browse For Folder dialog, select C:\RTC2002Dev\jazz\client\eclipse\rtc-
sdk\target\eclipse and then click OK.

After the operation completes, click OK in the Preferences dialog.

Open the Plug-in Development perspective.

_a

In the toolbar toward the right, click the Open Perspective button.

5 | B wark Ttems
1Dpen Perapectivei

Page 8
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b. Then from the menu, select Other...

8 Java
~ 44 Jazz Administration
[ Wark Thems

i=]

c. Inthe Open Perspective dialog, select Plug-in Development

./ Open Perspective

- o

EmCvS Repository Exploring
ﬁ[ﬁlebug
ﬁJJava
i 1ava Browsing
Y24 1ava Type Hierarchy
34 Jazz administration
[ Plain Perspective
[ Plug-in Development |
[ Resource
£ Tearm Synchronizing
[#] work Items (default)

(0] Cancel

IBM Software

and then click OK.

Lab 1 — Setting Up the IBM RTC SDK
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__ 3. Add RTC source code to Java search.

_a

_b.

On the left, select the Plug-ins view.

B Paldorl 2 fgMy | BB Te| @ Te| T O
Plug-ins: F'Iug =

A= com.hpuhplena (2.6.0.1) H

3= com.hp.hpl jena.rdf (2.6.0.12009102121
3= com.hp.hpl jena.rdf. source (2.6.0.1200¢
3= corm.hp.hpl jena.source (2,6.0.1)

%= com.ibm.adrenaline.core (0.6,0.120090¢

%= com.ibm. adrenaline.core.source (0.6.0,

3= com.ibrm.icu (3.8.1,v20080520)

%= corm.ibm.icu.source {3.8.1.v20080530%
A= com.ibm. micro.utils (3.0.0,2-20090306
%= com.ibm. micro.utils.nl {3,0.0.2-2009030

3= com.ibrm, micro.utils.nlsource (3.0.0.2-2

[+

% com g e GOSN

From the view's context menu click Select > All .

(% Packag | % Plug-in 52 S My wwor | S Team | 38) Team
Plug-ins: Plug-ins %' iew (!
¥ ram.hnohnliena (2.A.0.1

. ol Open Dependencies 110212101

EJ} % Find References 0.I200910212101%
e
11 Irnport As ¥ [1200905130131%
Elr addd 10 Java Search (0.6.0.1200905130131)
¥
A= 0530)
A Select » Required Plug-ins
A Plug-ins in Java Search
e All
- =057
Y. = Golnto 0090306

3= corn. bm, mgttclient.nl.source (3.0.0,2-20090306)

) r . .
Lol com.ibm atu:unal.u:learguest.u:mgm W I
™l -l e ey

Page 10
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__c. From the view's context menu select Add to Java Search . There is quite a bit of code.

This operation could take a while.

(% Pack [ZPlug 22 - fgMy |EiTea |&Tea | & O
Plug-ins: Plug-ins 4iew = T
+ E]_;rnmhnhr‘ul imha AN 1Y s
¥ %= Importas * 200910212101}
EJ; [Aad to Java Search | 2.6.0.1200910212101)
g .0.1)
= 16.0.1200905130131)
A Select b Lrce (0.6.0.1200905120
A= 20
L 20080530)
e -20090308)
- A 0.2-20090306)
%= com. ibm. micro,utils.nl.source (3.0,0.2-20090306)

e

PRI Q0B e .}

ﬂ_:

1.3  Setup for Testing With Tomcat

Next, you will enable the Tomcat server for debugging and then
you will test the setup by attaching the Eclipse Java debugger to
the running server and hitting a breakpoint.

Later, you will setup to launch the server from Eclipse under Jetty.

This will use a separate repository database from the Tomcat
server. You will also use separate ports. This will give you a
development test environment that is separate from your Tomcat
test environment.

Finally, you will setup a Jetty launch using the same repository
database and ports as the Tomcat server.

Testing with Tomcat has few advantages:
- Mimics a real deployment environment

. - Teaches you how to install and configure your extension on
the server

- Teaches you how to debug a running live server using Java
tools in Eclipse

The primary disadvantage is a longer code, debug and fix cycle.

1. Setup to enable access to the OSGi console when Tomcat is started.

__a. First, you need to start the server once to get the Jazz® web application deployed.

server.startup.bat file.

b. Open aWindows Explorer and navigate to C:\RTC2002Dew\jazz\server and run the

Lab 1 — Setting Up the IBM RTC SDK
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c. After the server has finished starting (the “INFO: Server startup in nnnnn ms” message is
displayed in the console), run the server.shutdown.bat file.

d. Back in the Windows Explorer, navigate to
C:\RTC2002Dewjazz\server\tomcat\webapps\jazzZ\WEB-INF.

e. Edit the web.xml file with Wordpad (Notepad will not interpret the line endings correctly).

f.  Find the servlet definition with the id bridge (should be near the top).

<servlet id="bridge">

<description>Equinox Bridge Servlet</description>

<display-name>Equinox Bridge Servlet</display-name>

<servlet-name>equinoxbridgeservlet</servlet-name>

<servlet-class>com.ibm.team.repository.server.servletbridge.Jazz...

<init-param>
<param-name>enableFrameworkControls</param-name>
<param-value>false</param-value>

</init-param>

<l--

<init-param>
<param-name>commandline</param-name>
<param-value>-console</param-value>

</init-param>

-—->

__g. Note the commented out init-param near the snippet shown above. Uncomment that
element so that it now looks like:

<servlet id="bridge">

<description>Equinox Bridge Servlet</description>

<display-name>Equinox Bridge Servlet</display-name>

<servlet-name>equinoxbridgeservlet</servlet-name>

<servlet-class>com.ibm.team.repository.server.servletbridge.Jazz...

<init-param>
<param-name>enableFrameworkControls</param-name>
<param-value>false</param-value>

</init-param>

<init-param>
<param-name>commandline</param-name>
<param-value>-console</param-value>

</init-param>

__h.  Save the web.xml file and close Wordpad.

Page 12 IBM Rational Team Concert Extensibility
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you just set, the osgi prompt will not appear until after you hit enter

@ After the server starts up when using the console enabling options
in the console window. You can then enter osgi commands.

console enabling options you just set, you have to hit enter in the
Tomcat console window after the server is stopped in order for the

E Also, when you run the shutdown.server.bat file when using the
console window to close.

__ 2.  Setup to run the server in debug mode.
a. Open Windows Explorer and navigate to C:\RTC2002Dewjazz\server.
b. Open the server.startup.bat file with either Notepad or Wordpad.

c. Find the line that starts with the following. It is near the bottom of the file. Note that the
line is much longer than this.

set JAVA_OPTS=-Djava.awt.headless=true -DSQLSERVER_JDBC="%SQLSERVER_JDBC%"

d. After the “—Djava.awt.headless=true “ option, add the following options:

-Xdebug -Xrunjdwp:transport=dt_socket,server=y,suspend=n,address=3388

e. Be sure to keep all the other options and that the command remains one long line. Note
that the port to attach the debugger to is 3388. Save the file and close the editor.

The port, 3388 in this case, could be different. It must be one that
is not blocked by your firewall or in use by another application. The
one suggested on jazz.net, 1044, was blocked on my laptop as |
wrote this. | was able to find an unblocked port by running the
server without the “address=<port>" sub-option on the “-Xrunjdwp”
option. When | did that, an unblocked port was chosen randomly
and was displayed at the top of the Tomcat console window. If
3388 does not work for you (the Tomcat window dies as soon as it
opens) you can try the same work around to discover an open port.

1.4  Test connecting the Eclipse debugger to Tomcat
__ 1. Startthe RTC server.

a. Open Windows Explorer and navigate to C:\RTC2002Dewjazz\server.

Lab 1 — Setting Up the IBM RTC SDK Page 13
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b. Run the server.startup.bat file. Note that for some VMs, the server may pause right after
the debug port is displayed. This is as expected. Some VMs, when started in debug
mode, execution is suspended until the debugger attaches. You will do that in the
following steps.

__ 2. Setabreakpoint to be used to verify the debugging connection.

a. Return to your RTC Eclipse client (in the Plug-in Development perspective you opened
earlier) and from the menu bar select Navigate > Open Type...

b. Inthe Open Type dialog type *active*ser in the pattern field. Four types will appear.
Select the ActiveServiceDTO interface as shown here and then click OK.

. Open Type =%
Enter type name prefix or pattern {*, 7, or camel case): -

Matching items:
[£9  activeServiceDTO - corn. b, tearm.repos itory, service, internal.dio |
@ activeServiceDTCOImpl

O activeServiceInfoDTO
® artiveServicelnfoDTOImpl

3 24

com. ibm. team.repository.service. in.. 00912110451 repository_servica, jar

(7 || (4 Cancel

Page 14 IBM Rational Team Concert Extensibility
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__C.  When the Java editor opens on the class, the class name will be highlighted. Right click
the class name and select References > Workspace .

Toib ActiveServiceDTO.Class 12 = O
* com. ibto. team. repository. service, internal. . dto. DtnPackage#getRct'A.
* annotation="teamlass dbPersistable='false'"”

*
w
public interface IAu:t:i.vEServiceDTOI {
fEE Cpen Declaration F3
* Returns the pen Type Hierarchy F4 br<fem>' attribute.
w | 1 11-
) < begin Cpen Call Hierarchy  CrH+alt+H
“px . .
*# If the me=z Show in Breadcrumb - Alt+Shift+B Ertribute isn't clear,
* there real. Quick Outling CirHO ion here...
oo s Quick Type Higrarchy CtrHT
# <l=— end-u:  ShowIn AlHShiftw »
* the ' attribute.
* H#isdet
¥ #un=e1  Copy Qualified Mame
* Haet 3 ]
* com, i} Refactor Alt+Shift+T > rnal.dto.DtoPackageffge
&
. YRS peferences * | 5| Wiorkspace Cir +Shift+5
< | Declarations b L Project

__d. Thefirst entry in the Search results view is the one you want. Double click the

ServerStatusRestService class to open an editor on it.

v Tasks | [2 Problems | <" Search 52

Lo XK BE HHE0S
'corm. ibm. team.repositaory. service. internal. dbo. ActiveServiceDTO' - 47 references in
wiorkspace (ho JRE) (0 matches filkered from wiew'

Ii‘-_:'::,.:.

= O

151 ol 7

e

cam. ibm. team. repository. service. internal - repository_service. jar - D:HRT:A:

dto - repository_service. jar - D

=8
+ (9 |ServerStatusRestService (1 match)
+-HF  com.ibm.team.repository. service. interna
+-8F  com.ibm.team.repository. service. internal.dboimpl - repository_service. ja
w- B com.ibrm.team.repository, service. internal. dio,util - repository_service, jar
- com. b team.renository service. tests. internal - team reno dbtests, i Y
<

Lab 1 — Setting Up the IBM RTC SDK
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_e.

The Outline view now shows the structure of the ServerStatusRestService class. In the
Outline view, click the getActiveServicelnfo() method.

0= Outling 2

@ .. getComponents$

R

s

@ . getComponentsiiithServiceConfigr
B addServicesFromExtensionServicel

B addServicesFromServicePraviders:
B getCormponentDtofMap<Siring, Co
B estimateHashedCollectionSize{int)
B findServiceBylnterface{Component
B buildComponentCToIComponentE
@ .. getServiceStatus(ParamsSinglelnt
B fetchServiceStatus{String)

o .. getactiveServicelnfol) |

B renderThreadStackiThread)
@ .. postStatusForServices(ParamsSer

B checkvM{)
@ . getServerlnfol)

B getoptionalService{Class=T>) <T:
@ . gethatabaseStatus()

The editor is now showing the getActiveServicelnfo() method. Set a breakpoint on the
first line of the method. Right click in the gray area to the left of the first line to get the
menu.

Tb ActiveServiceDTO.Class

Rn"ﬂ' SeririmeDatall

=

b ServerStatusRestService.class 52
—-public LetivelervicelnfoDTO getlictivelerviceInfol)l | }

ervices = ExecutingServiceMonito

@ Toggle Breakpoint

L

Show Line Murmbers
Faolding

Preferences. ..

3

0 infoltao = DtDFactDrgr.eINS‘TﬂNC‘E.{
ime [ 3yvstem. currentTimeMi11is() ) =
8 service @ serwvices) | |
D) zervicelto = DtDFactDrg.eINSTﬂNC'
=thod (service.getMethod () . getlName

L

servicelto.setStacktrace (renderThreaditack (servi
servicelbto.setUserIdiservice.getUserId() ) ;
infobto.getlervices () .add (servicelto) ;

L

=rvice (service.getlervice () ) ;
cartTine (service.get3tartTime () ) l

r infolto;
- . r i aifie
K‘“-.uw ""‘—u#\x .-.,.‘.*—Ml\.._.‘_"‘ -wr - "o
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3.  Attach the Eclipse debugger to the RTC server.

__a. From the Debug toolbar icon dropdown select Debug Configurations...

-] - @ e

Debug As »
| Debug Configurations. ..

Organize Favorites..,

__b. Inthe Debug Configurations dialog, right click Remote Java Application and then
select New from the pop-up menu.

' Debug Configurations

Create, manage, and run configurations

Attach to a Java virtual machine accepting debug connections

L1 = —+l =
+ Configure launch settings from this dislog:

type filter text - Press the 'Mew' button to or...guration of the selected type.
@ Eclipse Application - Press the 'Duplicate’ button...py the selected configuration.,
@ Eclipse? Application
i Java Applet - Press the 'Delete’ button to...ve the selected configuration.
1 Java application b - Press the 'Filter' button to configure filtering options.
Ju JUnit
f:;' JUnFt Plug-in Test - Edit or view an existing configuration by selecting it.
Ju Jnit Plug-in Tes
& Unit2 Launch
4 0SEi Framework Configure launch perspective settings from the Perspectives
2 psgiz Launch preference page.

2, Remote Java Application

<] 2]
Filter matched 10 of 10 items

(@ Close
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__C. Set the values for the new debug configuration as shown here. Especially note the Port
value. Click Apply and then click Debug .

"d Debug Configurations

Create, manage, and run configurations :
Attach to a Java virbual machine accepting debug connections
TE R B3

! Mame:  ServerStatusRestService.class

type filter text T - -
T T 14 Connect % Source| £ Commaon
-4 Eclipse Application i :

4 Eclipse? Application

B Java Applet External Plug-in Libraries Browse...

71 Jawa Application

Froject:

Connection Type:

-’l.' ILnit T -i
Ji MUnit Plug-in Test |Standard (Socket Attach) 4]
B it

e L Launch Connection Properties

# OSGi Framework

& osciz Launch Host; | localhost

1, Remote lava Application Port: | 3388
- ServerStatusRestSer

| (1 allow terrmination of remote Y

< | , 2 I

| Filter matched 11 of 11 items

Apply I ’ Revert ‘

(7 [ Diebug ] ’ Close l

__d. Ifyour server had paused waiting for the debugger to attach, switch back to the Tomcat
console window and you will notice that the server is now running.

__ 4. Usethe RTC Web Ul to trigger the breakpoint.

__a. Open your browser and enter the URL https://localhost:9443/jazz/admin. It may take
longer than usual for the login page to appear since you are making the first request (and

initial database connection) to a server running under debug. Also, you may need to add
a security exception.

__b. Login with ADMINas both User ID and Password .
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__C. When the Status Summary page appears, click the Active Services link on the left.

@ Status Summary - IBM Rational Jazz Team Server - N
Eile Edit “iew Higtory Bookmarks Tools Help ?

& -c xa @_*.?_t_t"E_S__’ff.'_'?'E:?!_'h'?it_’.g_i‘f_?:*ﬂf'ﬁ?fﬁ.ﬂffliﬁ_.#
|8 Most Wisited 5] Latest Headlines | | | IBM | Eclipse | Jazz oo Jazz Team "

0 Rational Jazz Team Server

Project Areas Server Usef Management Project Area Management Process T-‘:-rru::lé.

Status Status Summary

i

Status Summany s .’

Statistics Semver Status

Component Status Datahase Status Zannecte

Active Serices I Server Uptime 1 minute
Configuration

E-mail Settings

d. The breakpoint will trigger and the RTC Eclipse client should come to the foreground (or
flash in the Windows taskbar if minimized). If you are prompted to switch to the Debug
perspective, click the Remember my decision checkbox if you wish, and then click Yes.

-,

19 Confirm Perspective Switch E

. % 4 This kind of launch is configured to open the Debug perspective when it
\Qj suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpaint
management,

Do you want to open this perspective now?

|Remember my decision
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e. You will now be in the Debug perspective stopped at the breakpoint you set earlier.

P

/Debug - com.ibm.team.repository.service.internal. SewerStiL

File Edit Source Refactor Mavigate Search Project Run Window  Help é
e iR ®iE %0 mP PP
%‘5 Debug N k= H’ S A e ?’J‘ = = 0O 6= Varlg
[ ] Daemn:un Thread [htp-9443-Processorl3] (Runnlng} A Name
% Daemon Thread [http-9443-Processor15] (Running’ n?
-+ Daemon Thread [http-9442-Processorl?] (Running *
-2 Daemon Thread [htp-9443-Processor12] (Running)
=-of* Daemon Thread [htt[_:|-9443-F'r|:u:eaaur22] {Suspended (breakpoint at <l
- = ServerStatusRestService. getactiveServiceInfo () line: 260 —

NatweMeﬂﬁDdﬁcceaaurImpl invokeO(Method, Object, Object[T) lin w |

{ :| ! [ | }

| b ActiveServiceDTO.class Tl ServerStatusRestService.class i3 a
| s public ActivelervicelInfoDTO getictivelerviceInfoi)] |

¥

FootServicelatal] sServices = ExecutingServiceHDnitDr.getC

AetiveServiceInfoDTO infolDto = DtoFactory. eINSTANCE.create I

infolto.setCurrentTime (System. currentTimeMillis () ) ;
| for [(Root3erwvicelata service @ services] 1
= lerdveServiceDTO serviceDto DFa D]‘_"_E,F eINETANCE . cral
loa RS SN S

f. Click the Resume toolbar button to resume execution of the server.

’Debug - com.ibm.team.repository.service.interng"
File Edit Source Refactor Mavigate Search Project Run Window  He
MG I -® @ %0 Q@ S
% Debug &2 Ol e S &=
3@ Daemon Thread [http-o|Resume {FB}iIB] {Running)) X
p® Daemon Thread [hitp-9443-Processorls] (Running’
p® Daemon Thread [hitp-9443-Processorl?] (Running J
S A @ rogen Tl [ a prgsandiani N

__g. Return to your browser and note that the Active Services page is how showing. Close
your browser window.

Page 20 IBM Rational Team Concert Extensibility



IBM Software

h. Return to the Windows Explorer and navigate to C:\RTC2002Dewjazz\server and run the
server.shutdown.bat file.

i.  Switch to the Tomcat window where the server is running. You may need to hit Enter
after the message “INFO: Failed shutdown of Apache Portable Runtime
appears to completely shut the server down.

. Return to your RTC Eclipse client and note that the server process has terminated.

'Debug - com+ibm.team+repusitnry,servicejnternr
File Edit Source Refactor Mavigate Search Project Run Window

L

T T EHr-@ @ i Q- (g
%5 Debug 22 % Y

5 &, <terminated=ServerStatusRestService.class [Remaote Java Application]
<terminated=IBM 19 VYM[localhost: 3388 ]

- . -‘\\._“_ " _ 'pu""""‘ ant s, r_p*')

1.5 Setup for Jetty Based Server Launch

As mentioned earlier, you will now setup to launch the server from
o Eclipse under Jetty. This will use a separate repository database
than the Tomcat server. You will also use separate ports. This will
give you a development test environment that is separate from
your Tomcat test environment.

Testing with Jetty has a couple advantages:
- Faster server startup to debug

- Faster code, debug and fix cycle including hot code replace

The primary disadvantage is the extra setup you will experience
now.

__ 1. Create an Eclipse project to store launches and associated files.

__a. Returnto the Plug-in Development perspective. You may close any editors that are left
open.

5 | %% Debug <= Plug-in Dav... |

__b.  From the menu bar, select File > New > Project...
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__C. Onthe New Project wizard, select General > Project and click Next.

' New Project . @ﬁw

Select a wizard —>

Create a new project resource

Wizards:
type filker text

== General

= CWS

= Java

= Plug-in Developrment
[= Team

=
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__d. Onthe second page, type Launches into the Project name field and click Finish . The
project will now show up in your Package Explorer.

U New Project @

Project

Create 3 new project resource, f ;

Project name: | Launches

Use default location

Warking sets
[]add project to working sets

7 < Back ” Mext = ] | Finish | Cancel

2.  Create a teamserver.properties file for your test repository Jetty launch.

__a. Inthe Package Explorer view on the left, right click the Launches project and from the
menu select New > File.

-1 Launches |
e b [ Project...
Go Into
= Product Configuration
Cpen in Mew \Window ‘& Target Definition
Shioe T alt+shiftis v B Package
Cl
= Copy Cir+C gl ieSSF
nterface
E= Copy Qualified Mame
. iy Y Source Folder
- Falder
# Delete Delete e
| Filz
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__b. Inthe New File wizard, make sure the Launches project is selected as the parent folder,
enter testDB.teamserver.properties in the File name field and then click Finish .

") New File =]

File

Create a new file resource.

Enter or select the parent folder:

Launches

=% External Plug-in Libraries

File name: | testDB. teamserver properties

(7 Finish l [ Cancel

__c. Inthe editor that opens, enter these two lines. The first line defines where the repository
database will be created. The second defines where the work item index should be built.

com.ibm.team.repository.db.jdbc.location=C:/RTC2002DevV/jettywork/testDB
com.ibm.team.fulltext.indexLocation=C:/RTC2002Dev/jettywork/workitemindex

__d. Press Ctrl + S to save the file and then close the editor.
__ 3. Create alog4j.properties file for use with the server launched under Jetty.

__a. Repeat step 2. Except this time, name the file log4j.properties and enter the
following lines into the file.

# Default logging is for WARN and higher

log4j.rootLogger=WARN, stdout

# Log to stdout

log4j.appender.stdout=org.apache.log4j.ConsoleAppender
log4j.appender.stdout.layout=org.apache.log4j.PatternLayout
log4j.appender.stdout.layout.ConversionPattern=%d{ABSOLUTE} [%t] %5p %-50.50c - %m%n
log4j.logger.com.ibm.team.server.embedded=INFO
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4.  Import the projects required to create the repository database.

a. First, import the JUnit test plug-in that contains the creation code. From the menu bar,
select File > Import... and then in the Import wizard, select Plug-in Development >
Plug-ins and Fragments as shown here and then click Next.

B Import - @Eﬂ

Select

N
Create projects from plug-ins and fragments in the file system. l E . 5 I

Select an impoart source:

type filter text

[= General

= VS

= Jazz Source Confrol

== Plug-in Developrment

Lk Features

5, Plug-ins and Fragments
= Run/Tebug

= Team

= Tearn Process

@ et = Canicel
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__b. On the second page of the wizard, make sure your selections match those shown here.
The only one you should have to change is highlighted. Then, click Next.

v _
Import Plug-ins and Fragments _:;‘In: )
Create projects from plug-ing and fragments in the file system. ﬁa"] '
|

Irnport From

[“| The target platform {as specified in the Preferences) [ Target Platform... ]

Locations to be searched for library JARs source attachment: [Snurce Code Locations. .. ]

Yarisbles in library paths are resolved as specified in the Preferences: [Envirunment “Yariables... ]

Flug-ins and Fragments to Import
(® Select from all plug-ins and fragments found at the specified location
(O Import plug-ins and fragments required by existing workspace plug-ins

Import &s

C‘E-inary projects

(O Binary projects with linked content
|'f} Projects with source falders

7 < Back ” Mext >
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IBM Software

into the ID field.

This will filter the plug-ins list. Select the com.ibm.team.repository.service.tests  plug-

in, click Add --> and then click Finish .

r':-';él'lmpnrt Plug-ins and Fragments

y

=] X

Selection

Select plug-ins and fragments to import.

Filter Available Plug-ins and Fragments

10 (* = any string, 7 = any character): |repository.service. tests |

Flug-ins and Fragrments Found:

Fy
|

@

-

| * cam. ibm.team.repository.service. tests (1.0.2.1200912)

’ Existing Flug-ins --= ]

| | Plug-ins and F

|_< ] il [

sl=cam. ibm.team.repository service. tests.source |:1.IZI.2.I:i [Existing Unshared --:=-]

[ Add —-=

|

| addal-=

B

i <-- Swap -

Showe latest version of plug-ins only

[¥linclude fragments when computing required plug-ins

Cancel
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d. Next, import the server license from the unzipped server installation. This will override the
development time license you would otherwise be using in a Jetty launch with the
permanent Express-C license. It is likely that the development license has expired. As
before, from the menu bar, select File > Import... and then in the Import wizard, select
Plug-in Development > Plug-ins and Fragments ~ as shown here and then click Next.

B Import - @Eﬂ

Select

™,
Create projects from plug-ins and fragments in the file i E . 5 I
system.

Select an import source:

type filter text

= General

= CVS

= Jazz Source Conirol

== FPlug-in Development

Lk Features

2, Plug-ing and Fragments
= Fun/Debug

= Team

[= Team Process
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e. This time on the second page of the wizard, make sure your selections match those
shown here and then click Next. The major difference from last time is the selection of a
different place to import from. The Plug-in Location field should be set to (use the
Browse... button to find it): C:\RTC2002Dewv\jazz\server\license-update-
site\plugins

./ Import Plug-ins and Fragments @

Import Plug-ins and Fragments

= =
I Make sure to add the source code locations for the plug-ins you are importing to the :.0:’] :
Source Code Locations preference page -

%ﬂpnrt Frarm
The target platform (as specified in the Preferences)

Flug-in Location: | CYRTC20020evjazzhserverlicense-update-site v [ Browse... ]

Locations to be searched for library JARs source attachment: [Suurce Code Locations. .. ]

Yariables in liorary paths are resolved as specified in the Preferences: [Envirunment Yariables. .. ]

Plug-ins and Fragrments to Import
@ Select fram all plug-ins and fragments found at the specified Incation
O 1mpart plug-ing and fragments required by existing waorkspace plug-ins

Import As

C)Binary projects

(CBinary projects with linked content
() Projects with source faolders

7 < Back ” Mext >
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__f. On the third page of the wizard, select the com.ibm.team.rtc.server.license.express-c-
release plug-in. Then click Add --> and finally click Finish .

. Import Plug-ins and Fragments @
Selection ='#_I,\F
Select plug-ins and fragments to import. :
" 1o

Filter &vailable Plug-ins and Fragments

ID* = any siring, ¥ = any character):

Flug-ins and Fragrments Found: Plug-ins and

’ Existing Plug-ins --=

) r n
| “r-cam. bm.team.ric.server . license. express-c-release {ll

Existing Unshared -->

l
)
[ Add --> |
)

[ Add all —>

<-- Swap -->

£ Ed 0 out of 1 selected

[V Include fragments when computing required plug-ins

Show latest version of plug-ins only

5.  Create the development time repository database.

__a. Select Run Configurations... from the dropdown menu off the Run toolbar icon.

O[]a- && G-

Run As r
| Run Configurations. .. |
Organize Favorites..,
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__b. Onthe Run Configurations dialog, select JUnit Plug-in Test > Team Create Tests
Databases, select the Arguments tab and enter the following as a second entry in the

VM Arguments field (in the screen shot it appears to be more than one line but that is
due to wrapping):

-Dcom.ibm.team.server.configURL=file:///${workspace_loc}/Launches/testDB.teamserver.properties

Then, click Apply and then click Run.

_Run Configurations X

Create, manage, and run configurations -
Create a configuration that will launch a JUnit plug-in test. @

MNarme: ! Team Create Tests Databases

type filter text — = =

| .& . | | | [09= arguments "L Plug-ing | 22| Configuration | 75
& Eclipse appli 1 | [z} |
€@ Eclipsez apflication Prograrm arguments:

-clean -console -consolalog

Ju Junit
= Jij unit Pl
Ju GengricQueryTe

-Ji Tedm Create Ca| | M arguments:
|Tf Team Create TE'lE
~Ju Team Create Te

-Dcarm. b tearm.core. iests. repo=local

-Dcom. ibm. team.server.configlRL=file: //fE{workspace
~Ju Team Server Mz _loc}Launches/testDB, tearserver. proper ties|
~.Ju Team Server Te
= ff' Team Service AR}
- Jir Tearn Service AF| _ _
G- @ JUnit2 Launch Wiorking directory:
+ 4 0SGi Framewark (%) Default;
iz —
+-9F 0SGi2 Launch O other:
L M [ Apply ‘ ’ Revert ]
| Filter matched 25 of 25 iter]

(7 Eun [ Close
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__C. This may take a while to run. The Console view will appear and show quite a bit of
output. The JUnit view will also be active. When the database creation is complete, the
JUnit view will show success. Note that the Console view will show some exceptions.
The important thing is that the JUnit view shows success.

= Tasks |[20 Problems | 7 Search | g Junit 22 Bl Console

.
Finished after 280,64 seconds BE ?

Runs: 3/3 B Errors: 0O B Failures: 0 _

= H ‘cam. ibm.team. repository. service. tests. AllTestsCreateDB [Funner: U = F
gl com. b, tearn.repository service, tests, TestDbRebuild (277,375 <)
£t com, b, tearn.repository. service, tests, TestDbInit (2,453 =) ;
gl corn.ibm. team.repository, service. tests, CreateTestUsers (0,750 <)

T N ™ v _aeer N o

__ 6.  Create alaunch configuration to launch the RTC server under Jetty.

__a. Select Debug Configurations... from the dropdown menu off the Debug toolbar icon.
B-lo-@- &#H G- @
Ji 2 Team Create Tests Databases

Debug As 4
| Debug Configurations. .. |
Organize Favorites..,
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__b. Inthe Debug Configurations dialog, right click OSGi® Launch and then select New

from the menu.

S Debug Configurations I

Create, manage, and run configurations -
E;

Create a configuration to launch an OSGi application in d

3 —*| -
LY =l 5=

type filker text

& Eclipse Application
& Eclipse? Application
Java Applet
Java Application

Ju nit
Ju JUnit Plug-in Test
4 Unit2 Launch
4 0SGi Framework
“# 0SGi2 Launch

A
x

—

} M_\_*\_r.\.“f

Configure launch SEtt:

¥ - Press the MNew' 8
|i= - Press the 'Duplif__

¥ - Press the 'Delei’

2 - Press the 'Filter'f

=+l

- Edit ar wiew an e3

Configure launch pers

,
vt

Lab 1 — Setting Up the IBM RTC SDK

Page 33



IBM Software

_ A new launch definition appears in the right hand pane in the Debug Configurations
dialog. You will use the highlighted links and fields to add three features, one bundle and

6 system properties to the launch.

Marme: | Mew_configuration

(= pundles 3 Settings | & Tracing | B8 Environment | =1 Compman |
' Actions - '-n"’ Eilter |

| add a|E=ature Jor [Pundl=|to this launch,
[ Trmport frorm oF cormpare with bundles in another launch

* Mo Selected Features

| Add 5 Feature

* io Selected Bundles

[ » Program Arguments

| * System Properties

[ ™ ¥ Arguments

—argument [value]

«M " nnall ,_wr P e m“‘;

d. Enter Jetty Jazz Server into the Name field (at the top of the form).
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e. Click Feature as highlighted above. In the Add Feature dialog, type rtc in the filter
entry field, select com.ibm.team.rtc.server.feature from the list and then click OK.

-,

" Add Feature X

Add Feature

rtc

1 com, ihm, tearnurtc sorintenaine. feature
kT q
Srecarm. b, tearm. ric.server, feature

[ Add several

@ Ok, l ’ Cancel

f.  Repeat step e but this time type jetty in the filter field and select
com.ibm.team.server.embedded.jetty.jazz.feature  from the list.

0. Repeat step e once again but this time type jetty in the filter field and select
com.ibm.team.server.embedded.jetty.base.feature  from the list.
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h.

Click Bundle as highlighted above. In the Add Bu
entry field, select com.ibm.team.rtc.server.license
then click OK.

ndle dialog, type license in the filter
.express-c-release from the list and

" Add Bundle

-,

X

Add Bundle

license

=l=com.ibm.team.ric.server. license. express-c-release

[ Add several

| Ik, Cancel
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0 Here are the System Properties you will be adding. Also, note that not only are you
specifying your teamserver.properties file here (the last property in the table), but
additional properties could be added here that would override settings in that file.

Table 1: Jetty Server Launch System Properties

NEE Value

org.mortbay.log.logfactory.noDiscovery | tue

osgi.noShutdown true

jetty.http.port 7080

jetty.https.port 7443

log4j.configuration file:///${workspace_loc}/Launches/log4j.properties
com.ibm.team.server.configURL file:/li${workspace_loc}/Launches/testDB.teamserver .properties

. For each entry click first on the name field and then the value field to enter the
properties. Notice how a new empty entry appears as you add each one.

9=-D org. morthay. log. logfactory. noDiscover ="true| "

H=-Dname ="value "
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__k.  After you are complete, the launch configuration’s Bundles tab should look like this. You
are almost, but not quite done.

“ Bundles 27 Settings | & Tracing | P8 Enwironment| £ Comman

Actions  + :'~,——:£>Filter|

Add a Feature or Bundle to this launch. [
Irmport from ar compare with bundles in another launch

¥ 3 Features (28 including required/nested)

Hpcam. ibm.team.ric.server. faature
Hicom.bm.team.server.embedded. jetty. jazz. feature

Hpcom.ibm.team.server embedded. jetty base.feature
add a Feature

¥ 1 Bundle {254 including required)
<f=com. ibm.team.ric.server. license. express-c-release

* Program Arguments

¥ System Properties

()=-0 org. mortbay. log. logfactory . noDiscove =" true
(=-0 osgi.noShutdown ="true "

#)=-0 jetty. http,port =" 7080 "

#)=-0 jetty htips,part =" 7443 "

()=-0 log4j configuration ="file: /{#{workspace_loc} Launches/log4].properties "

)=-0 com. ibm.team.server.configlRL ="file: /{4 workspace_lockLaunches,t "
estDB teamserver . properties

H=-Dname ="valuz" w
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I.  Click on the Common tab. Click the Shared file radio button and enter \Launches (the
project you created earlier) into the field. You can use the Browse... button to find it.
Then, click Apply . Now you have a configured launch and it is stored in your Launches
project in case you want to be able to easily share it with someone else. Leave the
Debug Configurations dialog open for the next section.

Mame: | Jetty Jazz Server

=I5 Bundles | |52 Settings | = Tracing ) Envirnnment

Save as
O Local file
& Shared file: | ‘Launches
Dizplay in favorites menu Console Encoding
] 2@ Run (*) Default - inherited (Cp1252)
[] %5 Debug O other

Standard Input and Output

[v] sllocate Console (necessary for input)
CIFile:

[¥]Launch in background

[ Apply ] [ Revert

1.6 Test the Jetty Jazz Server Launch
1. Launch the server.

__a. Inthe Debug Configurations dialog with the Jetty Jazz Server launch still selected on
the left, click Debug.
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2

b.

The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: You may see an exception or two concerning the presence of two versions of an
Eclipse plug-in being present. The messages contain the text “The bundle could not be
resolved. Reason: Another singleton version selected” just before the exception’s stack
trace. You can ignore these exceptions.

A Pending Changes | (21 Problems 83 Teamn Advisor | Bl Console &2 & Builds

Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020E &

aatcher]
satcher]
aatcher]
satcher]
ratcher]
camewor KManager :

INFO oo, ibin, team. server.enbedded. jetty. Aot ivator
INFO om. ibm. teamm. server . enbedded. common . RegistryTracker
INFOQ comw. ibi,. team. server.enbedded. jetty. Aot ivator
INFO oo, ibin, team. server.enbedded. jetcy. Activator
INFO comw. ibm. teamw. server . ethedded. jetty. Aot ivator
An error ewvent has occurred involving the bundle "initiallireference -

ngﬁ | L]

o[

- J3F 3Support is

- Adding Context |

- Adding Webhpp £
- Jerver starting
-|5erver started

The bundle

could not he resolwved. Feason: hnother singleton wersion selectedt org.e

k.
k.
k.
k.
“k.
<]

internal.
internal.
internal.
internal.
internal.

core, BundleHost . startWorker (BundleHost, java:305)
core, tbhestractBundle. resume [(AhstractBundle. java:355)

core.Framewmork. resumeBundle (Frawework. java: 1074)

core,2tartLeve lManager . resuneEundles (StartlevelManager. java: 6l6)

core.Startleve lManager . incFWIL (3tartLeve lManager . java: 503)

Connect with your browser.

a.

Start your browser and navigate to this URL:

https://localhost:7443/jazz/admin

exception (note that the port is different).

Log in with ADMINas both the User ID and Password .

. You may need to add another security

If you switch back to your RTC Eclipse client, you will now notice many more log
messages in the Console view. These will include entries about a successful connection
to the repository database you created earlier.
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Trigger the breakpoint set earlier.

_a

As before, click the Active Services link on the left.

@ Status Summary - IBM Rational Jazz Team Server :
Eile Edit “iew History Boockmarks Tools Help

@ i c 7 it &T}lhttpa:fflu:ucalhu:ust:?443fja22fadmin .
—Q

L8] Most Visited 5| Latest Headlines | IBM | Eclipse | | Jazz [0 Jazz Te#

| Q Rational Jazz Team Server

Project Areas Server Uset: Management Project Area Management Pro:

Status Status Summary 9
Status Summary i (
Statistics Semer Status _
Component Status Database Status Cnnne?.

Active Semvices

Serer Liptime 4 minu
N Cor ration
“a, y\_ S ‘ : 'meh g F

The breakpoint will trigger and the RTC Eclipse client should come to the foreground or
flash in the Windows taskbar. If you are prompted to switch to the Debug perspective,
click the Remember my decision checkbox if you wish, and then click Yes.

-,

r@ Confirm Perspective Switch ﬁ

. 9y This kind of launch is configured to open the Debug perspective when it
\/J suspends,

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want 1o open this perspective now?

|Remember rry decision

Lab 1 — Setting Up the IBM RTC SDK
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c. You will now be in the Debug perspective stopped at the breakpoint you set earlier.

P

/Debug - com.ibm.team.repository.service.internal. SewerStiL

File Edit Source Refactor Mavigate Search Project Run Window  Help é
e iR ®iE %0 mP PP
%‘5 Debug N k= H’ S A e ?’J‘ = = 0O 6= Varlg
[ ] Daemn:un Thread [htp-9443-Processorl3] (Runnlng} A Name
% Daemon Thread [http-9443-Processor15] (Running’ n?
-+ Daemon Thread [http-9442-Processorl?] (Running *
-2 Daemon Thread [htp-9443-Processor12] (Running)
=-of* Daemon Thread [htt[_:|-9443-F'r|:u:eaaur22] {Suspended (breakpoint at <l
- = ServerStatusRestService. getactiveServiceInfo () line: 260 —

NatweMeﬂﬁDdﬁcceaaurImpl invokeO(Method, Object, Object[T) lin w |

{ :| ! [ | }

| b ActiveServiceDTO.class Tl ServerStatusRestService.class i3 a
| s public ActivelervicelInfoDTO getictivelerviceInfoi)] |

(32

FootServicelatal] sServices = ExecutingServiceHDnitDr.getC

AetiveServiceInfoDTO infolDto = DtoFactory. eINSTANCE.create I

infolto.setCurrentTime (System. currentTimeMillis () ) ;
| for [(Root3erwvicelata service @ services] 1
= lerdveServiceDTO serviceDto DFa D]‘_"_E,F eINETANCE . cral
loa RS SN S

d. Click the Resume toolbar button to resume execution of the server.

’Debug - com.ibm.team.repository.service.interng"
File Edit Source Refactor Mavigate Search Project Run Window  He
Ti-ie B-@ @  3%-0-Q- ®5- f
% Debug &2 Ol e S &=

3@ Daemon Thread [http-o|Resume {FB}iIB ] (Running)

p® Daemon Thread [hitp-9443-Processorls] (Running’

p® Daemon Thread [hitp-9443-Processorl?] {Runr‘nn

e

L gronon 1t [ g oo

__ 4. Complete the test.

__a. Return to your browser and note that the Active Services page is how showing. Close
your browser window.
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__b.  You can now return to the RTC Eclipse client and terminate the server by clicking the
Terminate toolbar icon in the Debug view as shown here or in the Console view.

'Debug - com,ibm,team+repository,service,inter¢

File Edit Source Refactor Mavigate Search Project Run  Window 5

EIEI*E@EEI*Eﬁ*G*%'EESd*Ef

% Debug 72 oo =%
+@ Thread [SslListener1-2] (Running) | *
p® Thread [SslListener1-2] (Running "

p® Thread [SslListener1-1] (Running
o Thread [Acceptor [SEL: SEruerSDcket[addr:D.D.D.DfEI.EI.EI.EI,pDrt{
#® Daermon Thread [CommonCache Scrubber] (Running? {
p® Thread [Worker-0] (Running

p® Daemon Thread [derby.antiGC] (Running?

P e I

\-\..

1.7 Setup Jetty Launch Using the Tomcat Repository

This scenario is occasionally useful. For example, you may have
some interesting data built up in the Tomcat repository but you
have a problem to debug in which you think you will want hot code
replace.

__ 1. Create a new teamserver.properties file.

__a. Inyour RTC Eclipse client, return to the Plug-in Development perspective. You may
close any editors that are left open.

T | %% Debug |4 Plug-in Dev... |

__b. Inthe Package Explorer view on the left, expand your Launches project, right click the
testDB.teamserver.properties  file and from the menu select Copy.

__c. Right click the Launches project and from the menu, select Paste.
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_d.

In the Name Conflict dialog, change the file name to
tomcatDB.teamserver.properties

and then click OK.
. Name Conflict

Enter a new name for 'testDB. teamserver. properties':

| tomcatDB. teamserver . properties

(0] Cancel

_e.

Double click the new tomcatDB.teamserver.properties

file and in the editor that opens
change the two properties as shown here. Note the use of forward slashes and not back
slashes.

com.ibm.team.repository.db.jdbc.location = C:/RTC2002Dev/jazz/server/repositoryDB
com.ibm.team.fulltext.indexLocation=C:/RTC2002Dev/jazz/server/workitemindex

i

Press Ctrl + S to save the file and then close the editor.
__ 2. Create a new launch configuration.

__a. Select Debug Configurations...

from the dropdown menu off the Debug toolbar icon.
O-Q- i EBH G-

(=
& 2 letty lazz Server
Ji 3 Team Create Tests Databases
T 4 ServerStatusRestService.class

Debug As

| Debug Configurations. ..
Organize Favorites...
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__b. Inthe Debug Configurations dialog, expand the OSGi® Launch node, right click Jetty
Jazz Server and from the menu, select Duplicate . You will now have a new Jetty Jazz
Server (1) launch that looks like this.

Marne: | Jethy Jazz Server (1)

=& Bundles 27 Settings | = Tracing | P& Environment | = Camman

Actions -

Add a Feature or Bundle to this launch. [+
Import from or compare with bundles in another launch

¥ 3 Features (23 including required/hested)

Hicom.bm.team.rtc.server. feature
Hicom.bm.team.server . embedded. jetty. jazz. feature

Hhicam.ibm.team.server . embedded. jetty base.feature
Add a Feature

* 1 Bundle (254 including required)
o, b, tearm.rtc.server . license, express-c-ralease

* Program Arguments

¥ System Properties

(=-Dorg. morthay. log. logfactory.noDiscovery =" frue
(=-D o=gi.noShutdown ="rue "

(=-0 jetty.http.port ="7080 "

(=-0 jetty.https.port ="7443 "

(9=-0 log4j.configuration ="file: //#{workspace_loc} Launches/log4].properties

t=-Dcam. bm.team.server.configuRL ="file://#{workspace_loc}LaunchesfestD "
B.teamserver. properties

=-0 name ="valus " |
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c. Change the Name to Tomcat Jazz Server and then select these System Properties
and remove them: jetty.http.port and jetty.https.port . Removing these will make the
server use the ports configured for the Tomcat server (probably 9080 and 9443). This will
prevent both servers from starting at the same time. Finally, click on the value for the
com.ibm.team.server.configURL  property and change it to:
file:///${workspace_loc}/Launches/tomcatDB.teamserv er.properties
This will point it to the properties file you created in the prior step. Click Apply and the
launch configuration should now look like this. Leave the Debug Configurations dialog
open for the next section.

Mame:  Tomcat Jazz Server

= Bundles 8= Settings | &= Tracing E Erwvironment| £ Common

Actions = | % Filter

Add a Feature or Bundle to this launch, iy
Linport from or compare with bundles in another launch

¥ 3 Features (28 including required/nested)

Hicam.ibm. team.ric.server. feature
Ficam.ibm.team.server . embedded. jetty. jazz. feature

Hicam. ibm.team. server. embedded. jetty. base. feature
Add a Feature

¥ 1 Bundle (254 including required)
=j=com.ibm. team.ric.server . license express-crelease

» Program Arguments

¥ System Properties

(&=-Diorg. mortbay. log. logfactory. noDiscover =" true
(€=-Drosgi.noShutdown ="rue "
(<)=-01 log4i.configuration ="file: //#{workspace_loc} Launches/logd . properties

(=-Dicom. ibm.team.server.configURL ="file: /{4 {workspace_loc} Launches/mo "
mcatDB. tleamserver. properties

E=-Dname ="valuz " w

1.8 Test the Tomcat Jazz Server Launch
__ 1. Launch the server.

__a. Inthe Debug Configurations dialog with the Tomcat Jazz Server launch still selected
on the left, click Debug.
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b. The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: As before, you may see an exception or two concerning the presence of two
versions of an Eclipse plug-in being present. The messages contain the text “The bundle
could not be resolved. Reason: Another singleton version selected” just before the
exception’s stack trace. You can ignore these exceptions.

2.  Try steps 2 through 4 of section 1.6 again, except this time use port 9443 rather than 7443 when
connecting to the server with your browser. It should all behave the same.

1.9 Setup to Debug an RTC Eclipse Client

Up to this point you have only been debugging RTC servers. You
will sometimes want to extend and debug RTC Eclipse clients too.
You will create a launch for that in this section and then test it in
the next.

1. Import the RTC branding plug-in. Note that once RTC defect 104769
(https://jazz.net/jazz/web/projects/Rational%20Team%20Concert#action=com.ibm.team.workite
m.viewWorkltem&id=104769) is fixed; this step should not be required.

Update: Defect 104769 was fixed in RTC 2.0.0.2 iFix3. If you are using that release or
later, you can skip step 1 (and its sub-steps). Continue with step 2.
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a. As before, from your RTC Eclipse client menu bar, select File > Import... and then in the

Import wizard, select Plug-in Development > Plug-ins and Fragments  as shown here
and then click Next.

5 Import - @Eﬂ

Select

N
Create projects from plug-ing and fragments in the file l @ - 5 I
system.

Select an irmport source;

type filter text

= General

= CWS

= Jazz Source Conirol

== Plug-in Development

Lt Features

“, Plug-ing and Fragments
[= Fun/Debug

= Team

[= Team Process

@ Mext = Cancel
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b. This time on the second page of the wizard, make sure your selections match those
shown here and then click Next. The major difference from last time is the selection of a
different place to import from. The Plug-in Location field should be set to (use the
Browse... button to find it):

C:\RTC2002Dev\jazz\client\eclipse\jazz\foundation\e clipse\plugins

-

./ Import Plug-ins and Fragments @

Import Plug-ins and Fragments

= =
I, Make sure 1o add the source code locations for the plug-ins you are importing to the ﬂﬂj :
Source Code Locations preference page -

%ﬂpnrt Frarm
The target platfiorm {as specified in the Preferences)

Flug-in Location: | 24clientieclipse’jazztfoundationteclipse’plugins v'[ Browese.., ]

Locations o be searched for library JARs source attachment: [SDurce Code Locations. .. ]

Yarisbles in library paths are resolved as specified in the Preferences: [Envirn:unment Yariables... ]

Flug-ins and Fragrments o Import
® Select from all plug-ins and fragments found at the specified location
(O Import plug-ins and fragments required by existing workspace plug-ins

Import As

(C)Binary projects

(CBinary projects with linked content
(®) Projects with source folders

2] < Back " Mext >
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__c.  On the third page of the wizard, type concert into the ID filtering field, select the
com.ibm.team.concert plug-in, click Add --> and then click Finish .

~

 Import Plug-ins and Fragments > @@
Selection =JJ,
Select plug-ing and fragments to import. =
' F

Filter Available Plug-ins and Fragments
I {* = any siring, 7 = any character);

Flug-ins and Fragments Found:

[ com.ibm.team concert (2.0,2.1200912110451) |
SE=corn. b tearn.concert.nll (2.0.2 «200912110831) ’ Existing Unshared --= l
H=com. ibrm. team.concert.nl2 (2.0.2,¥200912110831)

Flug-ins and |

- ’ Existing Plug-ins --= l

| | Add > ]

[ add Al - ]

=== Syyap -

i) ma I 1 ? Doutof 116 selected

[¥linclude fragments when computing required plug-ins

Show latest version of plug-ing only

@ < Back = Firisk Cancel

__ 2. Create the launch.

__a. Inyour RTC Eclipse client, once again select Debug Configurations... from the Debug
tool bar icon’s dropdown menu.
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__b. Inthe Debug Configurations dialog, right click Eclipse ? Application and from the
menu, select New.

—*|
i H -

type filter text

& Eclipse Application
@ Eclipse? Application

4]
Ju ]

uﬁ:; B

__c¢. A new debug configuration is created and there are a few things you need to change.
First change the Name to RTC Client . Second, click the Feature link and then in the
Add Feature dialog, type sdk in the filter field, select com.ibm.team.client.feature.sdk
from the list and then click OK.

-,

" Add Feature X

Add Feature

sk

Hkcom.ibm, team. jfs.sdk.runtime. feature. source
i com, ibm. team. ifs.sdk.runtirme. feature

¥ com. ibm.team.client, feature. sk
=pecarm. brm, team. tests, feature. sok
Hicom.ibm, team.server. feature. sdk

[ Add several

7 | Ok Cancel
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__d. The Bundles tab of your new launch will now look like this. Note the error message. You
can ignore it. The feature based launches support does not currently consider the
operating system, windowing system and architecture (os, ws and arch) constraints on
included plug-ins and fragments. The bundle it can not find is mentioned by one of the

required features that was pulled in but is not really needed at runtime nor is it shipped
with RTC.

Marme: | RTC Client

<= pundles [~ Main Configuration | & Tracing | P8 Environment| =) Cammon

Actions

| =% Filter |

Linport from oF compare with bundles in another launch

* 1 Feature (86 including required/nested)

|E§“€Ed:n:um.ihm.team.u:lient.feaUJre.sdk |
Add a Feature

Eundle not found: Drﬁ.eclipae.swt.win32.win32.x86_ﬁ4
=TT T T T

} Program Arguments

¥ System Properties
td=-0name ="value "
* ¥l Arguments

—argurnent [value]

Apply ] ’ Revert
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e. Click the Bundle link and in the Add Bundle dialog, type concert in the filter field,
select com.ibm.team.concert from the list and then click OK.

-,

) Add Bundle =3

Add Bundle

=l=com.ibm. team.concert

[ Add several

7 | Ok Cancel

f.  Click the Main tab and change the product to run to
com.ibm.team.concert.product

Frogram o Fun

(*)Run a product: com.ibm.team.concert. product w

CJRun an application:
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__g. Click the Common tab and then click the Shared file radio button and enter \Launches
(the project you created earlier) into the field. You can use the Browse... button to find it.
Then, click Apply . Now you have a configured launch and it is stored in your Launches
project in case you want to be able to easily share it with someone else. Leave the
Debug Configurations dialog open for the next section.

Marme: | RTC Client

== pundles | [=] main |22 Configuration | &= Tracing [} Envirunment

Save as
CrLocal file
& Shared file: | ‘Launches . Browse...
Display in favorites menu Console Encoding
] @Run (%) Default - inherited (Cp1252)
[] % Debug O other

Standard Input and Cutput

[¥] allocate Console (hecessary for input)
[ IFile:

[¥|Launch in background

Apply ] [ Revert

1.10 Test Your RTC Client Launch
1. Inthe Debug Configurations dialog click Debug on the lower right.

2. The RTC Eclipse client will launch and you can use it as you normally would. If you hit a client
side breakpoint, your original RTC Eclipse client will surface to handle the debugging.

3. If you launch one of your servers under debug as before, you can create repository connections
from your launched client to your launched server and debug both sides of your connection.

4.  Close the RTC Eclipse client you just launched under debug.
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Setup for the Remaining Labs

For the remaining labs, you will be testing primarily using Jetty launches. You will use the
Tomcat server once to learn how to deploy the server side extensions to a real server. You will
make good use of the Tomcat server, however. The
ExtensionsAndintegrationsLabCodeRepository-yyyymmadad.tar file you have contains an RTC
repository. The repository has one project area, stream and workspace for this workshop (it may
also contain artifacts for other workshops). The stream contains a baseline of the code for each
lab. The workspace currently contains the code for lab 2. Right now, you are going to import this
repository into the Tomcat server’s database. In subsequent labs, you will connect to the project
area from the RTC Eclipse workspace you have configured in this lab to obtain the code.

From the Windows Explorer, copy the tar file to the C:\RTC2002Dev\jazz\server folder.
Make sure the server is stopped.

i. If it is not, double click the server.shutdown.bat file to stop the server.

il Switch to the Tomcat window where the server is running. You may need to hit
Enter after the message “INFO: Failed shutdown of Apache Portable
Runtime " appears to completely shut the server down.

Open a command prompt in the C:\RTC2002Dewv\jazz\server folder.

Type the command repotools -import fromFile=
ExtensionsAndIntegrationsLabCodeRepository-yyyymmdd far and then hit
enter. Replace yyyymmdd with the actual date stamp in the file name.

Type the command repotools -rebuildTextIndices and then hit enter.

If you are continuing on to lab 2 right now, double click the server.startup.bat file to start
the server.

You have completed lab 1. You now have a complete develop and
debug environment for extending RTC. You have created 4 launch
configurations (they can be used for run in addition to debug) which
you can use as templates for other launches. You will do some of
that in upcoming labs.
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Lab 2 Create a Simple Build on State Change Operation
Participant

Lab Scenario

You have been assigned to create a new work item save operation
participant (or follow-up action). When a Story is changed to the
Implemented state, the project’s integration build will be run. If the
build can not be started, the work item save is stopped.

Note that that follow-up actions run after an operation. There is a
similar construct that runs before an operation called an operation
advisor (or precondition). They use a different extension point and
implement a different interface but are constructed in the same
manner.

If your RTC server is not running, start it now
(C:ARTC2002Dev\jazz\server\server.startup.bat ).

As part of creating this operation participant, you will also be
creating a new Jazz component. It is sometimes possible to create
a participant without creating a new component, however; in this
case, you will need a component because:

- the participant will be requesting services from other
components,

- therefore, the participant must declare dependency on
those other components, and

- in order to declare the dependency, the participant itself
must be part of a component.

Components generally have 5 parts (each implemented as an
Eclipse plug-in project):
- Common — contains interfaces, constants, etc that are
common to both the client and server

- Service — contains the server side service implementations

- Client library — contains the client side libraries — these are
Java api that can be used in plain Java applications outside
the OSGi environment in which Jazz clients and servers
typically run.

- Rich client Ul — Eclipse or Visual Studio Ul components
- Web Ul - Extensions to the Jazz web Ul for the component

None of these are strictly required to make a Jazz component. In
this lab there will be a common, service and rich client Ul (Eclipse).
For more information on the architecture of a Jazz component see:
http://jazz.net/library/l earnltem.jsp?href=content/docs/platform-
overview/index.html. For information on how to create more
complex components, see:
http://jazz.net/wiki/bin/view/Main/ComponentDevelopment.
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2.1 Create a Basic Server Side Service

1. If your RTC development environment is not open, navigate to
C:\RTC2002Dew\jazz\client\eclipse in the Windows explorer and double click
eclipse.exe . If prompted to select an Eclipse workspace, select the same one you created in lab
one. If you are in a classroom environment where lab one was done for you, select the Eclipse
workspace as directed by your instructor. If the Plug-in Development perspective is not open,
open it now by selecting Window > Open Perspective > Other... > Plug-in Develo  pment from
the menu bar.

If you are running this as part of a formal workshop or are using a
VM image, it is possible that the next step of this section has been

completed for you. If there is already a repository connection for
the ADMIN user and a connection to the “Extension and Integration
Workshops” project area in the Team Artifacts view, you can skip
to step 3, “Load the lab two code.”

2. Connect to the project area.

a. Onthe left, switch to the Team Artifacts view and click the Accept Team Invitation link.

B Pa 3Pl [Fgmy [EiTe 52w & 12| = O

all Project and Team Areas (Mo Project Areas cann
—+l

- | T =
-l 5 bad 4

You are not connected 1o a project area.

accept Tearn Invitation |

Connect 1o Project Area

Create a Project Area

Create a Repository Connection

Dpen First Steps welcome page for reyicw

L e, g 4

b. Inthe Accept Team Invitation wizard, enter the following in the text field and then click
Finish .

teamRepository=https://localhost:9443/jazz
userld=ADMIN

userName=ADMIN

projectAreaName=Extension and Integration Workshops
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__C.  When prompted for a password, enter ADMIN Also, check the Save password and
Automatically log in  check boxes. Then click OK.

x

k% Team Repositary:  https: [flocalhosk: 9443 jazz)
L= ser I0v | ADMIN

Password: I -uul

v Save password

v automatically log in

I, Saved passwords are stored in a file on your computer. I would be difficult,
bt mot impossible, For an intruder ko read this File.

el _|

__d. If prompted with a Repository Connection Certificate Problem , select the Accept this
certificate permanently radio button and then click OK.

__e. Close the project area editor that opens.
__ 3. Load the lab two code.

__a. Inthe Team Artifacts view, expand the My Repository Workspaces node, right click
the RTC Extension Workspace and then select the Load... action from then menu.

th Packa (ﬁ. Plug-i ﬁ:ig My Wt rf:E Team &4 e Teamw =8|
Al Project and Team Areas (1 of 1 areas selected)
B WE2
ElC_G Repositary Connections
e B aomMin@localhost
187 Extension and Integration Workshops [localhost]
----- [ Favorites
EEI---iEI Feeds
El[-@ My Repositary Workspaces
[E. Components
El Q5L Workshop Waorkspace
#-C My Team Ay Mew g

------ L% work Itemt  Open

Shioy L4

add to Favorites. ..
Rename...

E lu]gjd....j-«‘___ “r"""‘-ul---.’“"
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b. Inthe Load Repository Workspace wizard, click Finish .

c. Verify that there are now three new Eclipse projects in your Package Explorer view. Two
of these projects define the common (net.jazz.rtcext.workitem.extensions.common )
and service (net.jazz.rtcext.workitem.extensions.service ) parts of your component as
defined above. In the rest of this lab you will learn about the various parts of this initially
simple participant. The third project (RTC Extension Lab Code License ) contains the
license agreement for the sample code you are using in this workshop.

d. You will also notice in the Package Explorer view, or the Pending Changes view, that
there are incoming change sets and baselines. Do not accept them. You will make use of
them in later labs. If the Pending Changes view is not open, select Window > Show
View > Other... from the menubar, type pending into the filter field and then double
click the Pending Changes entry.

__ 4. Understanding the common plug-in Eclipse project.

a. If you are just creating operation participants, the common project is usually pretty
simple. It defines the component and other items (constants in this case) that are needed
by both the server and client side portions of your component. At this time, you only have
the server side portion, so the common project is not strictly needed, but in a future lab,
you will add the client side portion.

b. Inthe Package Explorer view, expand the tree for the common project
(net.jazz.rtcext.workitem.extensions.common ) and double click the plugin.xml file.
The editor that opens presents information from not only the plugin.xml file but also the
build.properties and META-INF/MANIFEST.MF files. The content reflects standard
Eclipse plug-in practices, for example, including qualifier as the last element of the
plug-in Version on the Overview tab (see
http://help.eclipse.org/galileo/topic/org.eclipse.pde.doc.user/tasks/pde version qualifiers.
htm).
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C.

uses the id net.jazz.rtcext.workitem.extensions
Extensions Workshop Workitem Extensions

The most interesting part for your purposes is found on the Extensions tab. There is an
instance of the com.ibm.team.repository.common.components

extension point. It
and the name RTC
. This entry defines your

component. Since it uses a repository common extension point, this plug-in also declares
a dependency on the com.ibm.team.repository.common plug-in on the Dependenies tab.

4t net. jazz rtcext. workitem.extensions.common &3

% Extensions

All Extensions

Define extensions for this plug-in in the following section.

type filter text

= |=m= ccnm.ibm.team.reposit:ry.comman.campanentsl

=
OH L

Extension Element Details

Set the properties of "component”, Required
fields are denoted by "*".

id*: net. jazz ricext. workitem extensions

pame®: | RTC Extensions Workshop Workiter

] i i
%] RTC Extensions \Warkshop Workitern Extens [Remove]

Cveryiew Dependencies |Runtime Extension Points | Build

Back in the Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.common
click the IComponentDefinitions.java
component as a whole. In this case there is just a

MAMNIFEST .MF | plugin.xml | build. properties

source package and then double

file. This file contains constants that pertain to the

constant for the component’s id.

/**

* The component id
* used by service
*/

public static String

is used to
definitions

identify
to identify

the

COVPONENT_| D= "net.jazz.rtc

which component

component to Jazz. It is also

they belong to.

ext.workitem.extensions"

IBuildOnStateChangeDefinitions.java
particular to the build on state change participant.
participant. This will change in future labs.

Once again in the Package Explorer view, in the same package, double click the
file. This file contains constants that are

Right now, it contains just the id for the

/**

* The extension id is used to identify the
It is also included in instantiations of

* definitions.

*/
public static String EXTENSI ON_I D=
"net.jazz.rtcext.workitem.extensions.service.buildO

operation participant to Jazz.
the participant in process
nStateChange" ;
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__ 5. Understanding the service plug-in Eclipse project.

a. Inthe Package Explorer view, expand the tree for the service project
(net.jazz.rtcext.workitem.extensions.service ) and double click the plugin.xml file.
Once again, there is a set of standard Eclipse plug-in definitions. Also, the most
interesting part is once again on the Extensions tab. On the left side, you see an
instance of the com.ibm.team.process.service.operationParticipants extension point.
All server side operation participants are defined using this extension point. In the
following steps, you will explore most of the nodes in this tree. Note that the tree is a
structural editor for the xml that comprises the definition. The raw xml can be seen on the
plugin.xml tab of the editor. The text in parenthesis on each line is the name of the xml
element for that line.

- <= icarm. bm.team. process. service.oper ationParticiparnts |
= [%] Build on State Change {(operationParticipant)
= %] netjazz.ricext. warkitem extensions. service BuildOnStateChangeParticipant (extensionService))

= %] (prerequisites)
[¥] com.ibm.team.waorkitem.service IworkltemServer {requiredService)
[x] com.ibm.team.build. internal.common. I TeamBuildService {requiredService)
[x] com.ibm.team.build.internal.common. I TeamBuildRequestService (requiredService)

1 tdescription)

b. Select the Build on State Change (operationParticipant)  element on the left then the
right side of the editor will look like this. The class and operationld attributes are the two
most critical attributes. The class is the Java code that implements the service (more on
that soon) and the operationld identifies the Jazz operation for which the participant is
valid. In this case, the work item save operation. The id attribute identifies this participant
definition and is the same as the constant
IBuildOnStateChangeDefinitions. EXTENSION _ID. You will add a schema in a future lab.

Extension Element Details

Set the properties of "operationParticipant”. Required fields are denoted by "*",
id* net, jazz. ricext workiterm. extensions, service buildOnStateChange

Class® net. jazz.ricext workitern.extensions. service.Buildons | | Browse...

operationld: | com.ibm.team.warkitem.operation.workItemSave

name™*: Build on State Change

schema: Browse..,
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__C. Selectthe
net.jazz.rtcext.workitem.extensions.service.buildOn StateChangeParticipant
(extensionService) element on the left and the right side of the editor will look like this.
Note that this element is optional. It is only required if the participant will require services
from other components. The value in the componentld field should look familiar. It is the
id given to the component in the common plug-in's plugin.xml file. This ties the participant
to the component. When defining an operation participant, the implementationClass
attribute, is typically set to the same class as the class attribute in the last step and that is
the case here. This single class serves as both the participant and a basic service
implementation through which the required services will be found. As you will soon see,
this is much easier than it sounds.

Extension Element Details

Set the properties of "extensionService". Required fields are denated by "*".

componentld™®: net. jazz.ricext workitem.extensions

implementationClass®: | net jazz.ricext warkitem.extensions.servic | | Browse..,

d. If you select the (prerequisites) node, you will see that it has no attributes.

e.  Skip over the children of the (prerequisites) node for a moment and select the
(description) node. On the right, you will see the description of the operation participant.

f.  Up to now all the work you would need to create this definition is possible from this one
place using the Add... button and the New > cascade menu from the various element’s
pop-up menus.

All Extensions l&z =

Define extensions for this plug-in in the following section,

type filter text /

o 1= §|:|:| mim.team.pru:u:eaa.Service.uperatiDnF‘artic ipants Add...

=X (=3 | operationParticipant
ns.service, B ——

Delste
= Show Description ervice. Ividark
. =] Open Scherna al.comrmon.]
B Y & o T o
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__g. Unfortunately, this is not the case for the children of the (prerequisites) node. You can
edit the nodes that are there, but to add a new (requiredService) node, you need to edit
the xml on the plugin.xml tab. The syntax is pretty simple. Here you see three required
services. You will see how these services are used by the participant later.

<prerequisites>
<requiredService

interface=  "com.ibm.team.workitem.service.IWorkltemServer" />
<requiredService

interface=  "com.ibm.team.build.internal.common.ITeamBuildServi ce" I>
<requiredService

interface=  "com.ibm.team.build.internal.common.ITeamBuildReque stService" />

</prerequisites>

h.  As you may have guessed, this service plug-in has many more plug-in dependencies
than the common plug-in. There are dependencies on process for the operation
participant extension itself and on other components for the services the participant will
use. Here they are from the Dependencies tab.

Required Plug-ins 1a
Specify the list of plug-ins required for the operation of this plug-in.

Hpiorg.eclipse.core.runtime | Add...
El;cum.ibm.team.prucesa.cummun
El;cum.ibm.team.repu:uait:ury.cummun

Hpecom., ibm. team.repository. service

Hp=carm, ibrm. team. process. service

Hrecom. b, team.warkitem,.common

. com. ibm, team. workitem.service

Hpecom, ibm, team.build.common

Frecom. ibm. team.build. service

“p=net., jazz.ricext.warkitermn.extensions.common {1.0.07

Total: 10

__6. Understand the code within the service plug-in Eclipse project

a. Back in the Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.service source package and then double click
the BuildOnStateChangeParticipant.java file. This file contains the participant
implementation. There are several interesting parts to this class. First, note the class
javadoc comment. The first paragraph repeats the description you saw in the plug-in.xml
file. The remaining text is critical to understand for anyone implementing operation
participants, that is:

-It is critical to understand that operation participants are managed as singletons by the
process component. Therefore, their methods, most notably the run method must be
reentrant. Operation participants must not rely on any instance state variables (i.e.
non-static fields).
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-While rare, it is occasionally the case that the complexity of the operation to be
performed and the number and interactions of methods and their data
interdependencies will present a case where the use of instance state variables is
highly desirable. In this case, another class will need to be defined and an instance of
that class created for each invocation of the run method. The run method can then
delegate the operation to the instance of this second class. This second class can use
instance state variables for its implementation.

b. Next, note the declaration of the class. The class implements the
com.ibm.team.process.advice.runtime.lOperationParti cipant interface. All operation
participants implement this interface. It defines the run method. The class also extends
the AbstractService class. Only participants whose extension definition in the plugin.xml
file contains the optional extensionService element have to extend this class. Recall
that you needed the extensionService element to declare the prerequisite services. Even
though the AbstractService class is indeed abstract, there are no abstract methods left
that this class has to implement. This class will, however, use methods from
AbstractService to locate the prerequisite services.

publi ¢ cl ass BuildOnStateChangeParticipant ext ends AbstractService i mpl ement s
IOperationParticipant {

c. Note that a default constructor is required for an operation participant but not explicitly
defined here. The default constructor added by the Java compiler is typically sufficient for
an operation participant.

d. Take alook at the run method javadoc comment. Note that the participant is called for
each work item save operation but only if the participant has been configured a project
area or team area’s work item save operation behavior. You will see that configuration
later. The rest of the comment describes each parameter in detail. This initial
implementation only makes use of the operation parameter.

e. Note the first comment block in the body of the run method. The point here is that there
are often several checks your code will make in order to decide if there is action to take.
In deciding which order to check them, take into account the cost of the check (put more
expensive checks later) and the likely hood that the check will make your code decide
there is nothing to do (put more likely to fail checks earlier). Ideally, you want fast and
likely to fail checks first and slower less likely to fail checks later. Of course, sometimes
you will be faced with slow likely to fail or fast unlikely to fail checks and it will be a bit
more difficult to decide on an ordering. The order of checks here is:

L Is the data passed to the participant really for a work item save operation? This
should always pass but it is a best practice to make this check first.
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il Has the state id (the workflow state) changed? Note that the case of saving a
new work item is handled in these lines. In the case of a new work item, the
oldState (the full state data of the work item, not the workflow state) will be null.
And in the last line, note that Identifier<T>#equals(null) always returns false
and the overall test will pass so that one could have the work item type’s initial
state be the target state.

IWorkltem oldState = (IWorkltem) saveParameter.getO ldState();
i f (oldState != nul 1) // New work item check.

oldStateld = oldState.getState2();
i f ((newStateld != nul | ) && !(newStateld.equals(oldStateld))) {

__iii. s the work item of the type in which the participant is interested? Right now the
work item type id is hard coded to the Story type from the Scrum template. You
will change that later.

__iv.  Is the work item now in the state (workflow state) in which the participant is
interested? Right now the work item state id is hard coded to the Story type’s
Implemented state (it does not look like it with the word tested at the end, but it
is). You will change that later.

f.  If all those checks pass, a build request is made by calling the participant’s build method.
You will look at that next. Note that the build definition id is also hard coded. That will also
change later.

__g. Conceptually, the build method is pretty simple. There are two lines (using the team build
service) to find the build definition and two lines (using the team build request service) to
request a build for that definition. The key element at this point is the comment between
the two sets of lines. Notably, that there are things that can go wrong here that are not
being handled. That will be corrected in the next lab.

h. So there you have a pretty simple participant that boils down to a few simple status
checks in the run method and four lines of code to request a build. There is one more
thing to do before leaving this editor. That is, set a breakpoint at the first line of the run
method. You will step through it several times in this lab. Double click in the margin next
to the first line of the run method to set the breakpoint. A small blue circle will appear
after you double click.

II."#

/ * Firzst check that the operation data iz work
w

COhiject data = operation.getOperationbatal):

ISaveParameter saveParameter = null:;

if [(data instanceof I3aveParameter) |
saveParameter = [I3aveParameter) data;
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2.2 Launch the Server for Debug Using Jetty

1. Create the launch configuration.

__a. From the Debug toolbar dropdown, select Debug Configurations...

FBlo-a- gHe- ® -
& 1 RTC Client
& 3 letty Jazz Server
4% 4 Tomcat Jazz Server
Ji 5 Team Create Tests Databases
2 6 ServerStatusRestService.class

Debug As
| Debug Configurations. ..
Organize Favaorites..,

b. Inthe Debug Configurations dialog, expand the OSGi® Launch tree and right click the
Jetty Jazz Server configuration and then from the popup menu, select Duplicate . Note
that you are not changing the existing launch but creating a copy of it. You should keep
the original launch around unchanged to use as a known working base from which to

create other launch configurations.

=¥ D5Ei2 Launch
& letty 1azz Server
[T Mew

= i; Rer|:= Duplicate |
Z, ¢ % Delete

c. Change the Name of the new configuration to Build on State Change - Jetty
Jazz Server
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d. Add your participant’s two bundles to the configuration. Click on the Bundle link and in
the Add Bundle dialog, type rtcext in the filter field, select the common plug-in and
then click OK. Repeat, but select the service plug-in this time. Your launch configuration
should look like this.

Mame: | Build on State Change - Jetty Jazz Server

“I pundles 27| Settings | &= Tracing | P8 Enwironment| &1 Comman

actions -

% Filter |

Add a Feafure or|Eundlefto this launch., [+
Linport from or compare with bundles in another launch

¥ 3 Features (28 including required/nested)

Hicam.ibm.team.ric.server feature
Hicam.ibm.team.server . embedded. jetty. jazz. feature

Hicam. ibm.team.server. embedded. jetty. base. feature
Add a Feature

¥ 3 Bundles {266 including required)

sp=com.ibm.team.ric.server license express-crelease

=J=net. jazz.ricext workitern. extensions. common

<enet, jazz. ricext. workitem.extensions. service

* Program Arguments
—argument [walue]

¥ System Properties

t=-Diorg. mortbay. log. logfactor =" true

t=-Drosgi.noShutdown =" true v

Apply ] ’ Revert

__e. Click Apply to save your changes but do not close the dialog.
2. Launch the server.

__a. Click Debug at the bottom of the Debug Configurations dialog.
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b. The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: You may see an exception or two concerning the presence of two versions of an
Eclipse plug-in being present. The messages contain the text “The bundle could not be
resolved. Reason: Another singleton version selected” just before the exception’s stack
trace. You can ignore these exceptions.

A Pending Changes | (21 Problems 83 Teamn Advisor | Bl Console &2 & Builds

Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020E &

aatcher]
satcher]
aatcher]
satcher]
ratcher]
camewor KManager :

INFO oo, ibin, team. server.enbedded. jetty. Aot ivator
INFO om. ibm. teamm. server . enbedded. common . RegistryTracker
INFOQ comw. ibi,. team. server.enbedded. jetty. Aot ivator
INFO oo, ibin, team. server.enbedded. jetcy. Activator
INFO comw. ibm. teamw. server . ethedded. jetty. Aot ivator
An error ewvent has occurred involving the bundle "initiallireference -

ngﬁ | L]

o[

- J3F 3Support is

- Adding Context |

- Adding Webhpp £
- Jerver starting
-|5erver started

The bundle

could not he resolwved. Feason: hnother singleton wersion selectedt org.e

k.
k.
k.
k.
“k.
<]

internal.
internal.
internal.
internal.
internal.

core, BundleHost . startWorker (BundleHost, java:305)
core, tbhestractBundle. resume [(AhstractBundle. java:355)
core.Framewmork. resumeBundle (Frawework. java: 1074)

core,2tartLeve lManager . resuneEundles (StartlevelManager. java: 6l6)

core.Startleve lManager . incFWIL (3tartLeve lManager . java: 503)

c. The next time you want to debug this server configuration, you will be able to click a

shortcut to it on the dropdown of the Debug toolbar icon. You will not need to open the
Debug Configurations dialog.

2.3 Launch an RTC Client and Connect to the Server

1. Launchthe RTC Client.

__a. From the dropdown menu of the Run toolbar icon, select RTC Client . Note that you are
just running the client and not debugging. The same launch configuration can be used for
both. You will debug a client in a future lab.

B0  EHEG- IS

&% 1 Build on State Change - Jetty Jazz Server

|@ 2rTC Client |

& 3 letty Jazz Server
& 4 Tomcat Jazz Server
Ji S Team Create Tests Databases

Run &z r
Run Configurations. ..
Organize Favarites, ..
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__b.  The RTC Eclipse client will start ui and should look familiar. If the Welcome screen is

showing, minimize it via this button near the top or right of the window.

2.  Connect to the debug server.

__a.  Youwill be in the Work Items perspective and the Team Artifacts view will be on the
left. In the Team Artifacts view, click the Create a Repository Connection  link.

IS d_k { e | K
E Team & 52 - 2 Team C} ELL WDrT 8

all Project and Team Areas (Mo Project Areas conne
B3 a2

You are not connected o a project area.
Accept Team Invitation

Connect to Project Area

Create 3 Project Ares

Create a Fepository Connection

Dpen First Steps welcome page for review

SRS |
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b.

In the Create a Jazz Repository Connection

https://localhost:7443/jazz

wizard, set the URI to
and the User ID and Password fields to ADMIN

Note that itis a ‘7' and not a ‘9’ in the URI. Then, click Finish .

J Create a Jazz Repository Connection @E

Jazz Repository Connection

Location

Create 3 new Jazz repository connection.

4

* https: Alocalhost: 7443/ jazz

LIRT:

s

Marme: | localhost

|

Authentication

User [D: | ADMIN

]

Passwiord:  esess

Remember rmy password

Automatically log in at startup

Advanced

Connection Timeout (in seconds): | 430

| Einish | Cancel
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__¢. You will now have a repository connection in your Team Artifacts view.

S Teama 52 % Team C| fghywor | — O
all Project and Team Areas (Mo Project Areas conne
T mE 2
LB Repository Connections
|Q ADMIN@Iocalhost |
[ Favaorites
+ I.,EI Feeads
+ L3 My Repository \Workspaces
- My Tearm Areas
L% work Item History

T K\--'Ha‘ w-‘b\_‘ ﬁr_‘\."h-u,_\ —t

d. Right click your repository connection and from the pop-up menu select Open My User
Editor . In the user editor that opens, find the Client Access Licenses section at the
lower right and make sure the Rational Team Concert — Developer checkbox is
selected. Save and close the editor. You will use the ADMIN user id for several
operations that require a developer client access license.

= Client Access Licenses

[ | Rational Team Concert - Contributor
I Rational Team Concert - Developer [10 of 10 remaining]l
L Rational Team Concert - Build Systermn (automated users only) [S0 of S0 remaining]
[] Rational Team Caoncert - ClearCase Connector (automated users only) [10 of 10 remaining]
[ Rational Team Cancert - ClearQuest Connector {automated users only) [1 of 1 remaining]
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2.4  Edit the Process to Use the Participant
__ 1. Create a project area.

a. Right click your repository connection and from the pop-up menu select New > Project

Area. In the Create Project Area wizard, set the Name to Test Project 1 and click
Next.
. Create Project Area =] X
Project Area .
Create a new project area. |.31 ‘
Mame: * Test Project 1|
Summary:

Team Repository
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b. On the second page of the wizard, click Deploy Templates button. This operation may
take a bit of time. When it completes, you will be on the next page of the wizard. Select
Scrum on the left and then click Finish . When the operation completes and the project
area editor opens, leave the editor open for the next couple steps.

./ Create Project Area =]}
Choose Process Template =
Select the termplate for the process that should govern the project area. ‘
dwailable Process Templates: [“IFilter by locale: |English (United States) V
% OpenlUP Process [
[ Serum || Description:
4ESorum (deprecated) & process template for Scrum. Scrum 15 a popular

{5 simple Team Process approach to manage projects in an agile way.

Locale:

English (TTnited States)

Deploy pre-packaged process templates to the repository.

: Deploy Templates
If the templates have already been deployved they will be updated.

Project Area Initialization
) dutomatically initialize the Project Area on Finish as specified in the process template.
O1 will review the process specification befare I manually initialize the project area.

@ | Finish | Cancel
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__ 2. Add ADMIN as a member of the project area.
__a. Onthe Overview tab of the project area editor, expand the Members section and click
Add...

Roles determine a user's permissions as well as any preconditions and follow-up actions that are run for project
and tearn operations. The roles assignments below are also valid in all the project's team areas. Unless configured
otherwise, all users in the repository play the 'default’ role,

MNarre Process Roles [ add... l
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b. Inthe Add Team Members wizard, Type A into the Enter user name field and then click
Search . Then, select ADMIN in the Matching users list, click Select (moves ADMIN to
Selected users) and then click Next.

') Add Team Members - @Eﬂ

Users %
Select the users to be added o the team. L%

Enfer user name:
{Enter a space to sebrch on wiord boundaries or * for a full wildcard search’

&

Matching users (1 user found):
ADMIN W

[il 1] | [L]

|Emai|: ADMIM - 10 ADMIM |

Selected users:

@ Mext = Canicel
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__C. Onthe second page of the wizard, select Scrum Master on the left, click Add --> (moves
the selection to the right) and then click Finish .

2 Add Team Members =%
Process Roles ﬁ
Agsign the process roles for ADMIM, d
Available Roles: Assigned Roles:
i Product Owner i default [unmodifiable]
Add -
[ Scrum Master |

i} Stakeholder
i Tearmn Mermber

Description:

The person responsible for the process.

Mote: The ordering of a user's assigned roles reflects their relative priority.
When behavior is configured for multiple roles, the process runtime will
execute the behavior associated with the user's highest priority rale.
Priority doesn't affect permissions; the process runtime will allowe the
user to perform actions aranted o anv of their assianed roles.

@ | Finish | Canicel

__d. Back on the project area editor’'s Overview page, click Save (at the upper right) but leave
the editor open for the next step.
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Add the build on state change participant to the work item save operation.

_a

Switch to the Process Configuration

Configuration tree then select Operation Behavior

tab and then on the left, expand the Team

. Then, on the right, scroll down to

the Work Items > Save Work Item (server) operation and select the Everyone
(default) column next to it as shown here.

Y Test Project 1 &8

& Project Area -~

TestProject 1

Configuration He o

i Roles
+-1 Project Configuration
--[& Team Configuration
i~ Permissions
| & Operation Behavior |
i Event Handling {unconfigured)
0oo Tteration Types
- Timalines

<

Operation Behavior

¢
4
.
e

Select a cell in the table below o configure the precmf
corresponding operation and rale. 1

Preconditions are checked before running an Dperatiuri
operation's preconditions and follow-up actions canﬂ‘l?
aperation configurations completely replace each ottt

choose the most appropriate operation canfiguration ﬁ»
preconditions and follow-up actions defined in that c?

Everyone .. ?

Operations

£ Build

+- Dashboards

+- Planning ’

+-Process "

+-Feports

=- Source Caontrol
Deliver {client) £ah ‘i
Deliver {server) '
Sawve Change Set Links ar

= Wark Thems f
Save Work Item (server | £ /

The Save Work ltem operation is executed whenev

Crvervieww | Links | Process Configuration |Process Configuration Source | Access Confrol | Waork Item Catr__
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2.5

b.  Scroll down to find the Follow-up actions section on the right. Initially, the list will be
empty. Click Add... then on the Add Follow-up Actions dialog, select Build on State
Change (your new participant!) and click OK. Build on State Change will now be in the
list and when it is selected, the window will look like the following image. Finally, click
Apply changes and then click Save at the upper right of the editor.

[¥]Precanditions and fallow-up actions are configured for this operation
CIFinal fignore customization of this operation in child team areas)

Preconditions (6 available): Name: Build on State char| LIFail if not installed

add... | | Required Properties Description:

When the specified work item type changes to
the specified state, the specified build will be
requestad.

Mo specific configuration options

Follow-up actions (1 available):

Add... Build on State Change

Remove

Apply changes ] [Revert to last applied state

__c.You may now close the project area editor and any other editors that may still be open.

Trigger the Participant

Create the “our.integration.build” build definition. You just need a simple build definition to test
the participant. The build does not need to run properly. The participant just needs to make
requests for it.
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a. Inthe Team Artifacts view, expand the Test Project 1 node, right click Builds and then
click New Build Definition...

s d_k { | i
B Tea 2 e Tea 1 i My 1 5 Tea 1 B
All Project and Team Areas {1 of 1 areas selected)

#

3 a2

=-Cf Repository Connections
£ somMIN@localhost

=18 TestProject 1 [locahost]

[_Ifiﬁl Mew Build Definition... |
I} Show Build Results

(3 Search for Tagged Builds. ..

G
= e
G Fav & Refresh F3

= Fee
f@ My FEOOETOry WOrEspaces
7 My Team Areas

ARt 8
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__b. Inthe New Build Definition wizard, make sure Create a new build is selected and then
click Next. On the second page of the wizard, change the ID to

our.integration.build , make sure Ant - Jazz Build Engine is selected and then
click Finish .
. New Build Definition =]}

General Information

Choose an ID, description, and build template for the new definition,

Io: our integration. build

Description:

dyvailable build termplates:

&t - Jazz Build Engine

Command Line - Jazz Build Engine
Generic

Mawen - Jazz Build Engine

Description:

& build using Ant and the 1azz Build Engine.

7 Help ] ’ < Back ” Mext = ] | Finish | Cancel
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__C. Inthe build definition editor that opens, switch to the Ant tab, and enter a path for the
Build file and then click Save. You may now close the editor. Note that the build file does
not exist and any path will work for the current purpose. If you wish, you can use the
Build file path shown (./buildLocation/build.xml ). Also note that a default build
engine is created at this time and is associated with your new build definition. This

actually is important. If there was no build engine for your build definition, the participant’s
request for a build would fail.

O *aur,integration.build 2 = 0O

o Build Definition ~ |Save |

IC: | our.integration.build Project or Team Area: | Test Project 1
ELY

Build File and Targets

Specify the Ant build file and the targets to be invoked. Properties can be
referenced using ${propertyMame},

Build file:* SbuildLocationbuild.sxm

This can be an absolute path on the build machine, or may be
relative to the current directory of the build engine process,

Build targets:

The targets in the build file to execute. Multiple targets must be

separated by a comma, If none are specified, the build file's default
target is executed.

» Ant Confimreatinn hd
<] | &)
Cverview | Scheduls Prupertiea

|

__ 2. Create a Story work item.

__a. Click the dropdown menu arrow next to the New Work Item toolbar icon and then click
Story .

EHEHEREC S
[& Defect
=] Task

& Epic

" T B ’ RETN
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__b. Inthe new work item editor that opens, set the two required fields and shown here and
then click Save in the upper right corner.

-
*211:17:085 <untitieds &3

Story <11:17:08> ~

Summary: ™ As auser, I want to build stuff

- Details

- Desc
Type: |51J:Ir':.-' M
Filed sgainst:® Test Project 1 2 G2
Story Points: 0pts v
Progress: [ Mo Work |

Progress; -- Estimated: --

I RS A R, S

Nt
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c. The breakpoint you set earlier is now hit. The RTC Eclipse client in which you were
studying the code will now surface (if asked about switching to the debug perspective,
click Yes). If it does not surface, you probably minimized it earlier. In this case, it will be
flashing in the Windows taskbar. Click it in the taskbar to surface the debugger. You
should see something like this. Step through the run method using the Step Over button
or F6. The check for the target state will fail and the run method will exit without

requesting a build. After that check fails, be sure to click the resume button ('-'E' ).

./Debug - net.jazz.rtcext.workitem.extensions.service/s’
File Edit Source Refactor Mavigate Search Project Run  Window  Help

I |E’I;,TI:|"§":|3*EIT ﬁﬂ'% @QTEP
%5 Debug &2 1] 2 O] o oy W = ¥ =0 ix}\’

o Thread [Acceptor [SEL: ServerSDcket[addr:D.D.D.DfD.D.D.D,pDrt-_A_ Naf

—-g® Thread [Ssllistener1-2] (Suspended (hreakpoint at line 107 in BLC|| & ?
—p = PLildONnStateChangeParticipant. run{advisableCperation, IProo e

= MativeMethodaccessorlmpl. invoke0(Method, Obiject, Object[13, ] (

4 ™

M BuildonStateChangeParticipant. java 52 ,

/ * First check that the operation data is work iter’__

w

2] Ohiject data = operation.getCOperationbDatai) - (
I3gveParameter saveParameter = null; .
if (data instanceof ISaveParameter)

savePara.meter = [IZ3awveParameter) data;

d. Switch back to the launched RTC Eclipse client where you created the work item. Your
work item will be successfully saved, and will be in the New state. If it shows a failure due
to timeout, close the editor without saving, recreate the Story and when the breakpoint

(UB )

hits, just use the resume button
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__3.  Move the Story to the Implemented state.

__a. Atthe upper right portion of the work item editor, select Set Implemented and then click

Save.
"ff,g = B
A, - -
i & @ EE P
i stuff = | New v
(-"'f e
i - Dgt_g_rt Working
[v] Set Implemented |
y : Set Done
“ $E Defer
- Feject

*~ x|

__b.  Once again the breakpoint is hit and your debugger surfaces (or you need to click it in the
Windows taskbar). Step through the code again. When you get to the call to the build

method, use the Step Into button ( 2. ). You can then step through the four lines that
request the build and then click the resume button (Uﬁ' ).

__C.  Switch back to the launched RTC Eclipse client where you created the work item. Your

work item will be successfully saved. In the Team Artifacts view, double click the
our.integration.build  build definition.

HiTe 82 & Te|fgMy |HTe| = B
All Project and Team Areas {1 of 1 areas sele
B3 e 2
=L@ Repository Connections
41 aDMIN@localhost
= Test Project 1 [localhost]
=L, Builds
7 Build Engines
O iour., integration. build
([ Plans
@, Reports
) Source Cantral
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__d. The Builds view opens showing the build request the participant just submitted.

Bl waork Items ([ Tag Cloud | [2: Problems | @8 Team advisor | &2 Builds 52 = 0O

our, integration.build - Found 1 Build (312 ms) A v e Bpovon &
Build Label Progress Estimated Completion | Start Time

=P oL, inteqgration. build Pending

) 2

2.6 Rename Build Definition and Try Again

1. Rename the build definition.

click Open Build Definition

B Team 52 % Team | SgMy wor | 155 Team | = 8O
All Project and Team Areas {1 of 1 areas selected)
" a2
=L@ Repository Connections
41 aDMIN@localhost
=&Y Test Project 1 [localhost]
=-Lg, Builds
+-- [ Build Engines
0 iour.integration. build
+-[# Plar  Show Build Results
#-[[ Rep  Open Latest Build Details
£l 50U Search for Tagged Builds...
-5 o Open Build Definition |
| Faworite
+ I.,EI Feeads

* L? My Rep  Subscribe to Build Feed

Request Build. ..

BN T ¥ I, oFY ”» , e v i |

a. Inthe Team Artifacts view, right click the our.integration.build  build definition and then

Lab 2 — Create a Simple Participant
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b.

In the build definition editor change the ID to our.integration.build.renamed and
then click Save. Do not close the editor as you will want to rename it back soon.

-

=0

KE,;":_I 8: A5 a user, [ want to build stuff (EI our, integration.build. renamed &3

o Build Definition ~ @

|ID: bur integration.build.renarmed | Project or Team Area: | Test Project 1

General Information
General information about this build definition.

2. Move the story to the Implemented state again.

Switch back to the work item editor and select Reopen from the state dropdown and then

click Save. When the debugger surfaces, just click the resume button (mi' ). You are not
to the interesting bit yet.

-

KE,;":_I 8: As 2 uger, I want to build stuff 22 O our.integration.build.renamed 1 = 0O
% Story 8 ~ & W EE
Summary:™® | As a user, [ want io build stuff = |Implemented v

. Implemented
~ Details Complete Testing
Type: X |Stor v Reopen
P | Y LI Defer
Filed Against: ™ |Test Project 1 LI Reject

TSinggRontsL .,...I. L _..J“""“ r.-_m_..l“'

Again in the work item editor, select Complete Development from the same dropdown
and click Save again.

I — T
] 8 a5 3 user, I want to build stuff 22 O our.integration.build.renamead 1 =]
=] Story 8 ~ & @ EF
Summary:™® | As a user, [ want io build stuff E0 |In Progress v
= In Progress
~ Details Complete Development
. Set Done
Type: Stor hd
P | ! LI Defer
Filed Against:™® |Test Project 1 m | Feject
Msgyyp_w =y T M‘“rf ""'l
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c. This time, when the debugger surfaces, use the step over button to get to the build
method call and then use the step into button. Step through the build method and note
the major difference this time. The call to get the build definition returns null and the
request of the build throws an exception. Click the debugger’s resume button. Then
switch back to your work item editor and note the red at the top, “Exception running
followup action”. It is actually a link to the Team Advisor view. Click it now.

] *3: a5 3 user, I want to build stuff 22 O our.integration.build.renamed = 0

@ Story 8 ~  Exception running followup action & EE

Summary:™  As a user, I want to build stuff B |Complete Development |+
H - - A .
v Details ~ Description —

el sl il G o e ol A

d. The Team Advisor view appears with more information on the error. Click the Show
Detail Tree button.

Bl waork Ttems ([ Tag Cloud | [2: Problems | £ Team aAdvisor 52 . &% Builds = 0O
T = S

Save Work Item (failed)

3 Exception running followup action Problem
An unhandled exception occurred during
"Build on State Change".

The pararmeter "buildDefinitionHandlie"
rmust not be aull,

Reason

when the specified work item type
changes to the specified state, the
specified build will be requested,

B=hiby did this happen?
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e. The left side of the view changes to show the structure of the error condition. Click the
nodes on the left to see what information is available. It is clear that better information
would be helpful. For example, a messages stating that the participant was looking for a
particular build definition but could not find it would make it much easier to fix the
problem. In the next lab, you are going to work on this.

Bl wiork Ttems [ Tag Cloud | [2 Problems | £ Team advisor 52 & Builds = 0
& - |5 % Y
Tim... bl
_ & . Problem
¢* Save Work Item [server] 2: 0.01s An unhandled exception occurred during
- o4 Build on State Change S5.065  "Buid on State Change".

2 Exception running fallow o N .
The pararneter "buildDefinitionHandle” must
riot b rll,

Reason

Whien the specified work iterm type
changes to the specified state, the
specified build wil be requested.

2= vk did this happen?

__f. Switch back to the build definition editor and change the ID back to

our.integration.build and click Save.
=] *g: ag 3 user, Twant to build stuff O *aur,integration.build &2 = 0O
o Build Definition ~ @ | save

ID: | our.integration, build| Project or Team Area: | Test Project 1

S 11 TR N S S SUUGUPY SRR

Page 88 IBM Rational Team Concert Extensibility



IBM Software

__g. Switch back to the work item editor and click Save. When the debugger surfaces, you
can step into the build method again or just hit resume. Once you do resume, the work
item save should complete okay. Return to the work item editor to confirm this. If you go
to the Team Advisor view and turn off the Show Failures Only filter (see highlight
below), you can browse the results of this successful operation. Also, if you refresh the
Builds view, you will now see two pending build requests.

Bl wiork Ttems [ Tag Cloud | [2 Problems |88 Team advisor 52 & Builds = 0
L= 4| |E%
Tirm...
=k ] State
& gaue Work Item [server] 2: 0.02 s Save Work Itern completed successfully,
g Required Properties 0.00 s
=g Build on State Change 2895 = why did this happen?

¢# Request Build [server 0.20 s

. gagaumBuild g idn [sgruel e P gt g

3. Close down the launched client and server.

a. Close the launched RTC Eclipse client where you were working with the Story and build
definition.

b. Back in the original RTC Eclipse client, go to the Console view and click the Terminate
icon.

& Tasks | B console 22 | gif Unit {)"'Searth % Ex pH| & M E-hy =0

Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC2002Dev jazzhclienthaclipsehjdkibin java
at Drg.mnrthag.http.HttpCDnnectiDn.handle(HttpCDnnectiDn.java:BTTA'
at Drg.mnrthag.http.SDcketListener.handleCDnnectiDn[SDcketListene"
at org.morthay.util. Threaded3erver.handle (Threaded3erver. javai 357
at org.morthay.util. ThreadPoolfPoolThread. runThreadPool. java: 534

w

< 2]

You have completed lab 2. You now have your first functional but
not entirely perfect server side operation participant. In future labs,
you will improve the error handling and make the work item type,
state and build id configurable.
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Lab 3 Add Error Handling

Lab Scenario

You have fulfilled the initial requirement, but you didn’t really think
that would be all, did you? The scrum masters like the behavior but
find the messages reported on a failure confusing. You are baffled
by this. They seem obvious to you, but you just roll your eyes and
head back to your cube to get to work.

If your RTC server is not running, start it now
(C:ARTC2002Dev\jazz\server\server.startup.bat ).

3.1 Understanding Error Handling Code

1. If your RTC development environment is not open, navigate to
C:\RTC2002Dew\jazz\client\eclipse in the Windows explorer and double click
eclipse.exe . If prompted to select an Eclipse workspace, select the same one you used in lab
two. If the Plug-in Development perspective is not open, open it now by selecting Window >
Open Perspective > Other... > Plug-in Development  from the menu bar.

2. Browse and load the Lab 3 code.

__a. Inthe Pending Changes view, click the Expand to Change sets icon. This will show 3
incoming baselines as shown here.

(£ Problems | Bl Wark Items | /% Pending Changes 22 - 48 Team Advisar | B Conzale =0
3 incoming haselines Sl A DG _ 8« ¥

= ﬁ RTC Extension Workspace <-= RTC Extension Stream
= iy RTC Extension Lab Code
= 22 Incoming
+ T:Lab 3 Code aApr 26, 2010 9:39 &M (Last \Week)
T 4:Lab 4 Code Apr 26, 2010 9:56 AM (Last Week)
+ 3:Lab 3 Code Apr 26, 2010 9:54 AM (Last Week)
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b. Rightclick the Lab 3 Code change set under the RTC Extension Workspace node, and
then click the Expand Children action. This will reveal all the changes made for lab 3. As
you can see just the participant implementation class itself has changed.

(£ Problems | Bl Wark Items | /% Pending Changes 22 - 48 Team Advisar | B Conzale =0
3 incoming baselines AL EE #hoar ¥

= @ RTC Extension Warkspace <-= RTC Extension Stream
= iy RTC Extension Lab Code
= 22 Incoming
+ S:Lab 3 Code Apr 26, 2010 9:59 Al (Last Week)
+ 4: Lab 4 Code Apr 26, 2010 956 AN (Last Week)

- [£] 2:Lab 3 Code Apr 26, 2010 9:54 AM (Last W §, Accept CrHShiftE L2
= s ADMIM Lab 3 Code
o = netjazz.ricext.workitem.extensions. |E}{pand Childrenl rsions
| |Jan BuildOnStateChangeParticipant. java |
< >

c. Double click the changed class to open a comparison editor. You may want to double
click the tab of the opened editor to maximize it.

E" BuildonStateChangeParticinant, java 52 =0

Java Structure Compare

Compilation Unit;
+#-- = Import Declarations
=@ BuildOnStateChangeParticinant
@8 huild(String, ParticipantinfoCollector)
88 build{String)
runiAdvisableCperation, IProcessConfigurationElement, IParticipantinfoCollector, IProgresstonit

L4 >
Java Source Compare ot WL T
BuildOnStateChangePartici.... java (after) (read-onky) BuildOnStateChangePartic...eam ihefore) (read-only)
[ l1Zzimport org.eclipse.osgi.util . .NL3; F’f_ 1z ”
13 13import com.ibm.team.build. comno O
1dimport com.ibm.tesm.build.conmon.mo 14import com.ibm.team.build. inter
15import com.ibm.team.build.internal. 15import com.ibm.team.build. inter
léimport com.ibm.team.build.internal. leimport com.ibm.team.process. con
17import com,. ilbm. tesm. process, common. 17import com.ibm. tesm,. process,. oo
18import com,. ilbm.tesm. process, common. lSdimport com.ibm. tesm,. process,. oo
1%import oo, ibi. tesm. process ., conon. 19import cow.ibm. testm, process. oo
Z20import com. ibi.tesm. process . commo. 20import cow.ibm. testw. process. oo
Z2limport coim. ibi. tesm. process. commo. 2limport cow.ibm.test. repository.
Z2Zzimport oo, ibi.tesm. process. common. czimport cow.ibm.testw. repository.
Z23import coim. ilbi. tesm. process. common. 2iimport cow.ibm. test. workitem. oo -
< > < >
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d. Browse the changes and you will notice these key changes. The additional behavior will
be discussed in detail after the code is loaded.

i. The collector parameter to the run method is now passed through to the build
method where it will be used.

il The build method now checks for several error conditions in this order.
(1) Can the build definition be found?
(2) Was the build request created successfully?
il In all cases, even success, information is added to the collector.
e. Close the comparison editor and then in the Pending Changes view, right click the Lab

3 Code baseline under the RTC Extension Workspace node, and then click the Accept
action. This will accept and load the lab 3 delta on top of what you already have loaded

from lab 2.
(£ Problems | Bl Wark Items | /% Pending Changes 22 - 48 Team Advisar | B Conzale =0
3 incaming baselines AL EE #hoar ¥

= @ RTC Extension Warkspace <-= RTC Extension Stream
= iy RTC Extension Lab Code
= 22 Incoming
+ S:Lab 3 Code Apr 26, 2010 9:59 Al (Last Week)
+ 4: Lab 4 Code Apr 26, 2010 956 AN (Last Week)
— El 2 Lab 2 Code ane 26 2010 0054 AR act Weekh
- ADMIN La| % Accept Ctri+shifttFi2 |

w

= [= netjz Expand Children Metfjazzircentfworkitem fextensions f

£ *

3.  Understand the error handling code.

a. Back in the Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.service source package and then double click
the BuildOnStateChangeParticipant.java file.

b. First, make sure the breakpoint at the start of the run method is still present and active. If
it is not, add the breakpoint again by double clicking in the left margin next to the first line.
Note that the load of the updated code may have moved the breakpoint into a comment.
If that is the case, remove the breakpoint and create a new one at the start of the run
method.

c. Scroll down to the build method. Note as before that the information collector is now
passed to the build method.
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d. The first change to the body of the method is to check that the build definition was
actually found.

/*

* |f the build definition was found, try to run th e build.
*/

i f (buildDef != nul 1) {

If the test fails the information collector is updated in the corresponding else block as
follows.

» The NLS.bind method inserts the build id into the message at the {0} insertion point. The
single quotes are double so that the resulting substitution looks like ‘buildid’.

» The collector.createlnfo method is a simple factory method.

» The severity of ERROR is then set.

« Finally, the report info item is added to the collector. Note that this is not done
automatically by the createlnfo factory method.

/*
* The build definition was not found, report this back as an error.
m succeeding and

* An error report will stop the work item save fro
* will show up in the team advisor.
*
String description = NLS
. bi nd("The build request for build definition "{0}" cou

buildid);
IReportinfo info = collector.createlnfo(

Id not be found."

"Unable to request build"
description);

info.setSeverity(IProcessReport. ERROR);
collector.addInfo(info);

The second change is to check that the build request was successfully submitted.

/*
* |f the build request has been submitted, report success back. It
rts are not being

* will show up in the team advisor if success repo
* filtered out and the show details tree is expand ed.
*/

i f ((response != nul 1) && (response.getFirstClientltem() != nul 1)){
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If the test fails the information collector is updated in the corresponding else block in the
same manner as above. If the test passes, the information collector is also update to
indicate success as follows.

» The NLS.bind method inserts the build id into the message at the {0} insertion point. The
single quotes are double so that the resulting substitution looks like ‘buildid’.

» The collector.createlnfo method is a simple factory method.
e There is no need to set a severity since OK is the default.

« Finally, the report info item is added to the collector. Note that this is not done
automatically by the createlnfo factory method.

String description = NLS

bi nd("A new build request for build definition "{0}" w as submitted."”
buildid);
IReportinfo info = collector.createlnfo( "Build request successful" , description);

collector.addInfo(info);

3.2 Launch the Server for Debug Using Jetty

1. Use the existing launch configuration from lab 2.

__a. From the Debug toolbar dropdown ( X~ ) in the toolbar, select Build on State Change
- Jetty Jazz Server .
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b. The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: You may see an exception or two concerning the presence of two versions of an
Eclipse plug-in being present. The messages contain the text “The bundle could not be
resolved. Reason: Another singleton version selected” just before the exception’s stack
trace. You can ignore these exceptions.

2y Pending Changes | (21 Problems | &8 Team advisor | B Consale 52 2% Builds =8
Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020E & % RO &= =4 =4 -
aatcher] INFO oo, ibin, team. server.enbedded. jetty. Aot ivator - J3F 3Support is :A.
satcher] INFO om. ibm. team. server . embedded. common. FegistryTracker - Adding Context |
aatcher] INFOQ comw. ibi,. team. server.enbedded. jetty. Aot ivator - Adding Webhpp £
satcher] INFO oo, ibin, team. server.enbedded. jetcy. Activator - Jerver starting
ratcher] INFO comw. ibm. teamw. server . ethedded. jetty. Aot ivator -|5erver started

cameworkManager: An error ewvent has occurred involving the bundle "initislfreference -
The bundle could not hbe resolwved. Feason: hAnother singleton wersion selectedt org.e
ck.internal.core.bBundleHost.startWorker (BundleHost, java:305)
ck.internal.core. bstractBundle. resume [(AbhstractBundle. java:355)
ck.internal.core.Framevork. resuwwebundle (Frawework. java:1074)
ck.internal.core.3tartleve lManager . resumebundles (3tartlevelManager. java: 616)
“k.internal .core.StartlLeve lManager . incFUSL (Startleve lManager . jawva: 5058) " |

4] 2]

Launch an RTC Client and Connect to the Server

Launch the RTC Client.

__a. From the dropdown menu of the Run toolbar icon, select RTC Client . Note that you are

just running the client and not debugging. The same launch configuration can be used for
both. You will debug a client in a future lab.

B0 Q-  EHG- O™
&+ 1 Build on State Change - Jetty Jazz Server
| @ 2RTC Client |
& 3 Jetty Jazz Server

4% 4 Tamcat Jazz Server
Jii 5 Team Create Tests Databaszes

RLn Az 3
Run Configurations...
Organize Fawvorites. ..

__b.  The RTC Eclipse client will start up and will connect automatically to the Jetty server you

just launched via the repository connection you created in lab 2. The project area will still
be connected and is configured for the participant since you did that in lab 2.
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3.4  Trigger the Participant

1. Find the Story work item used in lab 2 and move it out of the Implemented state (via the Reopen
action) or create a new story.

a. Either of these will cause the breakpoint you set earlier to trigger. The RTC Eclipse client
in which you were studying the code will now surface (if asked about switching to the
debug perspective, click Yes). If it does not surface, you probably minimized it earlier. In
this case, it will be flashing in the Windows taskbar. Click it in the taskbar to surface the
debugger.

b. If you wish, step through the run method using the Step Over button or F6. The check for
the target state will fail and the run method will exit without requesting a build. In any

case, be sure to click the resume button ("'E' ).

c. Switch back to the RTC Eclipse client where you created the work item. Your work item
will be successfully saved. If it shows a failure due to timeout, close the editor without
saving, recreate the Story (or reedit the existing Story) and when the breakpoint hits, just
use the resume button ('-'E' ).

2. Move the Story to the Implemented state.

a. At the upper right portion of the work item editor, select Set Implemented or Complete
Development (depends on which workflow state the story is currently in) and then click

Save.
552 =g
< -
i el
i stuff % | New v
(-"'f e
L - Dgt_g_rt Working
v Set Implemented |
5 Set Done
“ w |2 Defer
A Reject
S w
__\f‘l
;\- ‘qti#"‘“‘n_* 'r-&\ H ﬁ

b. Once again the breakpoint is hit and your debugger surfaces (or you need to click it in the
Windows taskbar). Step through the code again. When you get to the call to the build

method, use the Step Into button ( 2 ). You can then step through the check and status
code that have been added around the same four core lines of code that request the

build. Remember to click the resume button ('-'E' ) when done stepping.
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c. Switch back to the RTC Eclipse client where you created the work item. Your work item
will be successfully saved. If it shows a failure due to timeout, try saving again and when

the breakpoint hits, just use the resume button (”E' ).

d. If you go to the Team Advisor view and check to make sure the Show Failures Only
filter is off and Show Detail Tree is on (see highlight below), you can browse the results
of this successful operation. Also, if you refresh the Builds view, you will now see a new
pending build request.

B work Therns |7 Tag Cloud | (26 Problems | 8 Team advisor 22 . &% Builds = O
¢- g [PfEl%
Time ...
= @'}"’} Save Work Item [server] 3:50:18 0.05 s Info
P : - — - & new build request for build definition
G Required Properties 0.00 s ‘our.irtegration. build' was subritted.
=-g¢2 Build on State Change 24,94 5

o Reason
" uild request.successﬁ_]l when the specified work item type changes to the
¢® Request Build [server] 3:50 0.41 s specified state, the specified build wil be requested.

Bl vk did this happen?

3.5 Rename Build Definition and Try Again
1. Rename the build definition.

__a. Inthe Team Artifacts view, right click the our.integration.build  build definition and then
click Open Build Definition

B Team 52 % Team | SgMy wor | 155 Team | = 8O
All Project and Team Areas {1 of 1 areas selected)
" a2
=L@ Repository Connections
41 aDMIN@localhost
=&Y Test Project 1 [localhost]
=-Lg, Builds
+-- [ Build Engines
0 iour.integration. build
+-[# Plar  Show Build Results
#-[[ Rep  Open Latest Build Details
£l 50U Search for Tagged Builds...
-5 o Open Build Definition |
| Faworite
+ I.,EI Feeads

+ ::3‘ My RER  Syubscribe to Build Feed
S TR LS L] r\%,‘ i S |

Request Build. ..
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b.

In the build definition editor change the ID to our.integration.build.renamed

and

then click Save. Do not close the editor as you will want to rename it back soon.

-

-
x] g a5 3 user, I want to build stuff

o Build Definition ~

General Information
General information about this build definition.

2. Move the story to the Implemented state again.

(EI our, integration.build. renamed &3

|ID: bur integration.build.renarmed | Project or Team Area: | Test Project 1

=0

Switch back to the work item editor and select Reopen from the state dropdown and then
click Save. When the debugger surfaces, just click the resume button (mi' ). You are not

to the interesting bit yet.

-

Filed Against: ™

...A-I."‘_,_J“""“

~StogaRoints:

KE,;":_I 8: As 2 uger, I want to build stuff 22 O our.integration.build.renamed 1 = 0O
% Story 8 ~ & W EE
Summary:™® | As a user, [ want io build stuff = |Implemented v

. Implemented
~ Details Complete Testing
Type: X |Stor v Reopen
P | Y LI Defer
|Test Project 1 LI Reject

M

Again in the work item editor, select Complete Development from the same dropdown

and click Save again.

I — T
] 8 a5 3 user, I want to build stuff 22 O our.integration.build.renamead 1 =]
=] Story 8 ~ & @ EF
Summary:™® | As a user, [ want io build stuff E0 |In Progress v
= In Progress
~ Details Complete Development
. Set Done
Type: Stor hd
P | ! LI Defer
Filed Against:™® |Test Project 1 m | Feject
Msgyyp_w =y T M‘“rf ""'l
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c. This time, when the debugger surfaces, use the step over button to get to the build
method call and then use the step into button. Step through the build method and note
the major difference this time. The call to get the build definition returns null, but this time
a null pointer exception is not thrown as in lab 2. This time, your new code carefully
records and returns the error. Click the debugger’s resume button. Then switch back to
your work item editor and note the red at the top, “Unable to request build”. Already you
have a bhit better information as to what went wrong. Click the red error text to go to the
Team Advisor view.

] *7: 4g 3 user, 1want to build stuff 22 O our.integration.build.renamed = 0O
@ Story 7 ¥ unable to request build & B EF <P [Save
Summary:™® | As a user, want io build stuff 5 |Complete Development V

~ Details ~ Description fad

MJ M&’ Jn‘x«hh’“‘#m

d. The Team Advisor view appears with more information on the error. The left side of the
view shows the structure of the error condition. Click the nodes on the left to see what
information is available. It is clear that you now have much better information as to what

went wrong.
B work Items |7 Tag Cloud |1 Problems | 28 Team advisor 22 &% Builds = O
G- G- SIEk "
Time ... bl
Problem
= o ESfUE erk Ttem [S_EWE'-] 4:00:54| 0.02 s The build request for build definition
@ Required Properties 0.00 s ‘our.integration.build' could not be found.
= Build on State Change 23.20 5
@ Unable to reguest build Reason
H When the spedified work item type changes to the

specified state, the specified build will be requested.

=l by did this hannen?

e. Switch back to the build definition editor and change the ID back to

our.integration.build and click Save.
x| %3 a5 3 user, T want to build stuff O *gur.integration.build &2 = 0
g Build Definition -~ & | Save

10 Dur.integratiun.build| Project or Team Area: | Test Project 1
eIttt on el ™ il ‘.4,.........#
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f.  Switch back to the work item editor and click Save. When the debugger surfaces, you
can step into the build method again or just hit resume. Once you do resume, the work
item save should complete okay. Return to the work item editor to confirm this. If you go
to the Team Advisor view and the Show Failures Only filter is off, you can browse the
results of this successful operation. Also, if you refresh the Builds view, you will see
another new pending build request.

__ 3. Close down the launched client and server.
a. Close the RTC Eclipse client where you were working with the Story and build definition.

b. Back in the original RTC Eclipse client, go to the Console view and click the Terminate
icon.

v Tasks | B Console &2 | g JUnit j'Search % = RE & = E-r5- =08
Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020evhjazzhclientheclipsehjdkibint java
at org.morthay.http.HttpConhection. handle (HoeepConnection. java: 537 A

at org.morthay.http.S3ocketListener.handleConnection(SocketListene

at org.morthay.util. Threaded3erver.handle (Threadedlerver.java:357

at org.morthayv.util. ThreadPooliPoolThread. run(ThreadPool. java:534
R

£ 3

You have completed lab 3. Your initial server side operation
participant fails in a much friendlier manner. In future labs, you will
make the work item type, state and build id configurable.
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Lab 4 Parameterization

Lab Scenario

The error and success message are sweet! However, your scrum
masters clients have more ideas. Now they want to be able to
configure the work item type and state to trigger a build. They also
want to be able to specify which build to run. You think they could
of mentioned that the first time!

If your RTC server is not running, start it now
(C:ARTC2002Dev\jazz\server\server.startup.bat ).

4.1 Understanding Parameterization

1. If your RTC development environment is not open, navigate to
C:\RTC2002Dew\jazz\client\eclipse in the Windows explorer and double click
eclipse.exe . If prompted to select an Eclipse workspace, select the same one you used in lab
two. If the Plug-in Development perspective is not open, open it now by selecting Window >
Open Perspective > Other... > Plug-in Development  from the menu bar.

2. Browse and load the Lab 4 code.

__a. Inthe Pending Changes view, click the Expand to Change sets icon. This will show 2
incoming baselines as shown here.

|2 Problems | 8§ Team Advisor | & Console | /4 Pending Changes &2 = 0
2 incoming baselines S| AL G ElE e 7

o [E) RTC Extension Waorkspace <-= RTC Extension Stream
= diy RTC Extension Lab Code
= 2 Incoming
+ 5: Lab SCode Apr 26, 2010 9:59 AR
+ 4: Lab 4 Code Apr 26, 2010 9:58 Al
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__b. Right click the Lab 4 Code change set under the RTC Extension Workspace node, and
then click the Expand Children action. This will reveal all the changes made for lab 4. As
you can see there are quite a few more changes in this lab.

(2 Problems | 8% Team advisor | & Console | /% Pending Changes &2 = 0O
2 incoming baselines S AL G B E L
= [E RTC Extension Warkspace <-= RTC Extension Stream
= dly RTC Extenszion Lab Code
= ¥ Incoming
# [E] 5:Lab5 Code Apr 26, 2010 9:59 AN
- [&] 4:Lab 4 Code Apr 26, 2010 9:56 Al
= 4o ADMIM Lab 4 Code
= = netjazz.ricextowoarkitern.e | Expand Children
(Y IBuildOnStateChangeDefinitions. java
= = netjazz.ricextworkitern.extensions. service
[-=z schema
oz build. properties
skEm plugin.aml
= = netjazz.ricextworkitern.extensions. servicefschema
¥ buildOnStateChange. xsd
= = netjazz.rtcext workiterm. extensions, service fsrc fnetfazz frtcextde
(Y BuildOnStateChangeParticipant. java

&, Accept CirHShift+F12

c. Double click the first changed file, IBuildOnStateChangeDefinitions.java  to open a
comparison editor. You may want to double click the tab of the opened editor to
maximize it. A set of constants have been added to this file. Most of them define
elements of the XML schema that will be used to configure your follow up action. You will
look a little closer at this soon. Close the comparison editor.
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d. The next four changes all have to do with adding the schema definition. The first adds the
schema folder to the service plug-in. The second adds that folder and its contents to the
plug-in's build properties. The third, adds the schema to the participant’s extension point
definition from lab 2. The fourth change adds the schema file itself. You will look at the
schema file in some detail later in this lab.

{21 Problems | 88 Team advisor | & Console | /% Pending Changes &2 = 0
2 incoming baselines S AL G EE e ¥
= @ RTC Extension Workspace <-= RTC Extension Stream -
= iy RTC Extension Lab Code
= ¥ Incaming

# [E] 5:Lab 5 Code Apr 26, 2010 9:59 A
= [ 4:Lab 4 Code Apr 26, 2010 9:56 A
= 4. ADMIN Lab 4 Code
= netjazz.ricextworkitem.extensions. commonfsrc et/ iazz ricext
[Fa [BLildOnStateChangeDefinitions. java
L= net.jazz.ricext.workitem. extensions. service
[=a schema
ez buiild. properties
ka plugin.xml
= netjazz.rtcextworkitem.extensions.service fschema
¥en buildOnStateChange. xsd

[= et jazz.rtcextworkitem.extensions. service fsrohetfjazz frcext ug ¥
L4 >
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__e. The final change is once again to the participant implementation itself. Double click the
BuildOnStateChangeParticipant.java file to open a comparison editor. You may want
to double click the editor’s tab to maximize it.

£F BuildonStateChangeParticipant, java &2 = 0

Java Structure Compare
= 4] Compilation Unit
== Import Declarations
4-B net,jazz.ricext workite m.extensions. cormmon. [BuildOnStateChangeDefinitions
=@  BuildonStateChangeParticipant
8 ParsedConfig
@8 parseConfigl{IProcessConfigurationElement, ParsedConfig)
@8 parseConfigz (ParsedConfig)
run{AdvisableCperation, IProcessConfigurationElement, IParticipantinfoCollacts

< >
lava Source Compare ﬁf; "-,_".;;h Ly, Y
BuildonStateChangePa... (after) {read-only) BuildonStateChangeP. . .before) (read-only)
liimport net.jazz.rtcext.wnrkit/_ llimport org.eclipse.core.r [
12 laimport org.eclipse.osgi. =
13|:i.m;purt org.eclipse.core.runti 13
14import org.eclipse.osgi.util. 14import com. ibm.tesgn.builc
15 15import com. ibm. testn.builc
leimport com. ibm. tesgn.build. con ledimport com. ibm.tesgon.builc
17import com. ibm.tesgn.build. int 17import com. ibm. testn. proce
18import com. ibm. testm.build. int 18import com.ibm. testn. proce
19import cow. ibm. Cestn. process. o 19import com.ibm. testn. praoce
Z0dmport com. ibm. team. process. Z0import com. ibin. team.proce ..
L4 > < b

__f.  Browse the changes and you will notice these key changes. The additional behavior will
be discussed in detail after the code is loaded.

i. A new nested class has been added, ParsedConfig. It is a simple structure used
to pass configuration results between the parsing stages. Remember, no
instance state variables in an operation participant!

il To new parse methods have been added. There perform a two stage parse on
the configuration. Note that doing a two stage parse in this case is not really
needed since the second stage has no real performance implications, but the
pattern will be explained later when you look at the code in detail.

__iii. ~ The run method no longer uses hard coded ids.
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__g. Close the comparison editor and then in the Pending Changes view, right click the Lab
4 Code baseline under the RTC Extension Workspace node, and then click the Accept
action. This will accept and load the lab 4 delta on top of what you already have loaded

from lab 3.

|2 Problems | 8 Team Advisor | & Console | /% Pending Changes &2 = 0
2 incoming baselines =
Fr AT EE "«

o [E) RTC Extension \Waorkspace <-> RTC Exftension Stream
= diy RTC Extension Lab Code
= 2 Incoming
# [E 5:lab 5 Code Apr 26, 2010 9:59 A1
- [Z] 4:Lab 4 Code Apr 26, 2010 9:56_4M

= . ADMIM Lab 4 Code |% Accept Cirl+Shift+F12
= = netjazz.ricextwark Expand Children rextfy
[Jan TBUIldONStAtEC e
= [= netjazz.ricext.workitem.extensions.service
= schema
oz build. properties
< plugin.aml

= = netjazz.ricext.workitern.extensions servicefschema
¥ buildcnStateChange. xsd

= = netjazz.ricextworkitem extensions. service farc fnet/iazz ricext e
[Jaa BuildOnStateChangeParticipant. java

3.  Understanding the schema.

__a. Backinthe Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.common source package and then double
click the IBuildOnStateChangeDefinitions.java file.

i. The critical additions to this file are the comments that describe the syntax for the
participant’s configuration XML and the constant definitions that go with them.
Snippets of XML that follow this syntax will be added to the process configuration
of a project or team area using the follow up action.

il The first comment and set of constants defines what how the triggering work
item type and state are configured.

/I <trigger>

/I <changed-workitem -type id="workitem type.id"/>

/I <trigger-state id="trigger.state.id"/>

/I <ltrigger>

public static final String ID= "id" ;

public static final String TAG TRI GGER= "trigger" ;

public static final String TAG_CHANGED_WORKI TEM TYPE = "changed-workitem-type"
public static final String TAG TRI GGER_STATE | D= "trigger-state" ;
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__iii. ~ The second comment and set of constants defines what how the target build is
configured.

/I <build>

Il <build-definition id="build.definition.id"/>

/I </build>

public static final String TAG BU LD= "build" ;

public static final String TAG BU LD DEFI NI TI ON="build-definition"

__iv.  You may want to keep this file open to reference the syntax comments as you
examine the other files.

__b. Backin the Package Explorer view, expand the first level of the

net.jazz.rtcext.workitem.extensions.service plug-in project and then double click the
plugin.xml file.

_ Click on the Extensions tab and expand the nodes under the participant on the
left. Note the schema field on the right. Adding this reference to the schema file
is the only change to the plugin.xml file for lab 4. You can close the plugin.xml

file editor.
4] IBuildonStateChangelefinitions. java 1% net. jazz. ricext. workitern. extensions. service &2 =
% Extensions OFHL®
All Extensions a = Extension Element Details
Define extensions for this plug-in in the following section, Set the properties of "operationParticipant”. Required fields
are denoted by "*"
type filker text

id*: net.jazz ricext workitem.extensions, service.bu
= <= com.ibim. team process, service, oper ation Add.,

=[] [Build on State Change (operationPart| - Class™. net. jazz rtcext. workitem.extansio
-Remo\te

=1 [%] net jazz.ricext workitem.extensior

name®: Build on State Change
=% (prerequisites) ) - - -
) com.ibm.team.workiterm,se operationld: | com.ibm. team.workitem.oper ation.workItems
[¥] com.ibm.team.build. interna |Schema: sthema/uildonStateChange. xed | Browse, ..
|X] com.ibm. team.build. interna

[ {description)

< >
Crverview |Dependencies |Runtime Extensiun Points | Build | MANIFEST.MF | plugin.xm! | build. properties

__c. Backinthe Package Explorer view, expand the first level of the schema folder inside
the net.jazz.rtcext.workitem.extensions.service plug-in project and then double click
the buildOnStateChange.xsd file. What editor opens depends on which Eclipse plug-ins
you have installed. If you are just using RTC, you will get a text editor. If you have
Rational Application Developer (RAD) or the Eclipse Web Tools Platform (WTP) installed
along with RTC, you will get a much richer XML schema editor. In either editor, you will
see the definition of one element and three types.
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The element definition and first type definition define how these schema
elements fit into the overall process definition schema. The first documentation
element explains how the element at the top of this section and the base
attribute of this type establish where this schema extends the base process
definition schema. Note that the process schema is imported and given the XML
namespace prefix “process” in earlier elements. Also, as the documentation
points out, the required and fixed valued id attribute establishes linkage to your
participant. Finally, note that the two nested elements are both required and can
occur only once. These are the “trigger” and “build” elements. The details of the
structure of these elements are defined in the following type definitions.

<xsd:element  name="f ol | owup- acti on" substitutionGroup ="process: fol | owup-action”

<xsd:complexType name="bui | dOnSt at eChangeType" >

</ xsd:complexType >

type ="bui | dOnSt at eChangeType" />

<xsd:annotation >
<xsd:documentation >

This type defines the build on state change type Ltisa

subtype of the abstract process:followupActionType. This

restriction, along with the substitutionGroup sp ecification
above, makes it possible to add configuration of the participant
to a project or team area'’s process configuratio n. Note the
forward references to the trigger and build type s defined below.
Take particular note of the id attribute. It is required and has
a fixed value that points to our operation parti cipant extension.

</ xsd:documentation >
</ xsd:annotation >
<xsd:complexContent >
<xsd:restriction base =" process: f ol | owupActi onType" >
<xsd:all >
<xsd:element name="trigger" type ="trigger Type"
minOccurs ="1" maxOccurs =" 1" />
<xsd:element name="bui | d" type ="buil dType" minOccurs ="1"
maxOccurs =" 1" />
</ xsd:all >

<xsd:attribute name="i d" type ="xsd:string" use="required"
fixed ="net.jazz.rtcext.workitem extensions.service. buil dOnSt at eChange" />
</ xsd:restriction >

</ xsd:complexContent >

Lab 4 — Parameterization

Page 107



IBM Software

The second type definition defines the trigger type. It may be helpful to refer to
the simple syntax diagram in the IBuildOnStateChangeDefinitions.java file as you
look at this type definition. There are also two nested elements defined for this
type that are also required and can only occur once. They will contain the work
item type and state ids (“changed-workitem-type” and “trigger-state”).

<xsd:complexType name="tri gger Type" >

</ xsd:complexType >

<xsd:annotation >
<xsd:documentation >
This type defines the work item type to be monit ored
and the work item state that should trigger the
operation participant.
</ xsd:documentation >
</ xsd:annotation >
<xsd:all >
<xsd:element name="changed- wor ki t em t ype" minOccurs ="1"
maxOccurs =" 1" >
<xsd:complexType >
<xsd:attribute name="id" type ="xsd:string"
use="required"/>
</ xsd:complexType >
</ xsd:element >
<xsd:element name="tri gger-state"” minOccurs ="1" maxOccurs ="1">
<xsd:complexType >
<xsd:attribute name="id" type ="xsd:string"
use="required"/>
</ xsd:complexType >
</ xsd:element >
</ xsd:all >

The third type definition defines the target build type. It may be helpful to refer to
the simple syntax diagram in the IBuildOnStateChangeDefinitions.java file as you
look at this type definition. There is one nested element defined for this type that
is also required and can only occur once. It will contain the build definition id
(“build-definition”).

<xsd:complexType name="bui | dType" >

</ xsd:complexType >

<xsd:annotation >
<xsd:documentation >

This type defines the build to run. At this poin t, it just
includes the build definition id. In the future, it could
include more information, for example, a list of properties

to pass to the build.
</ xsd:documentation >
</ xsd:annotation >
<xsd:all >
<xsd:element name="bui | d-definition" minOccurs ="1" maxOccurs ="1">
<xsd:complexType >
<xsd:attribute name="id" type ="xsd:string"
use="requi red" />
</ xsd:complexType >
</ xsd:element >
</ xsd:all >
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__ 4. Understanding the build on state change participant code changes.

a. Back in the Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.service source package and then double click

the BuildOnStateChangeParticipant.java file.

b. First, make sure the breakpoint at the start of the run method is still present and active. If
it is not, add the breakpoint again by double clicking in the left margin next to the first line.

c. The changes in this class are all about using the configured ids as opposed to the hard
coded ids. There is a two stage parse used. As noted in the large comment block in the
run method that starts with “Perform the first stage of configuration
parsing ", a single stage would be fine in this case since none of the parsing has
important performance considerations. However, the pattern can be useful in some
common scenarios and needs to be illustrated.

d. Just below that comment in the run method, note how the work item type id is now used
from the configuration. You will look at the two new parsing methods soon.

ParsedConfig parsedConfig = new ParsedConfig();
parseConfigl(participantConfig, parsedConfig);
String newType = newState.getWorkltemType();

/*

* |f the work item is not of the proper type, do n ot build. If

* the work item type id is null, the test will ret urn false and
* a build will not be attempted.

*/

i f (newType.equals(parsedConfig. fWorkltemTypeld )) {

__e. Just after that, note how the work item state id is also used from the configuration.

/*

* Finally, if the new state is the target state, b uild.

* Again, a null id is handled in the same manner.

*/

i f (newState.getState2().getStringldentifier().equals (
parsedConfig.  fWorkltemStateld NA{

Lab 4 — Parameterization Page 109



IBM Software

-9

Finally, in the run method, note that only if it is known that a build is needed then the
second stage of the parse is performed and the build is requested using the build
definition id from the configuration and that a null id means no build to run. Also note that
the build method has not changed at all.

/*

* Now it is time for the second stage of the

* configuration parse. Only build if the build

* definition id is not null.

*/

parseConfig2(parsedConfig);

i f (parsedConfig. fBuildDefinitionld I=
build(parsedConfig. fBuildDefinitionld

nul |)
, collector);

The other major change to this class, of course, is the addition of the two parsing
methods and the structure used with them to pass the intermediate (after parse 1 but
before parse 2) and final parsing results around the participant. The structure is very
simple as shown here. The first three fields are filled in by parse 1. Parse 2 uses the
cached third field to fill in the final field. Recall that there are two stages since you are
pretending that retrieving and/or calculating the build definition id is expensive and it
should only be done if required. This is not really true, but illustrates a useful pattern.

/**
* This class is wused retrieve results from the participant
* configuration parsing methods.
*/
private cl ass ParsedConfig {
publ i ¢ String fWorkltemTypeld = nul | ;
publ i ¢ String fWorkltemStateld = null;
publ i ¢ IProcessConfigurationElement fBuildConfigElement = null;
publ i ¢ String fBuildDefinitionld = null;
}

The first parse method looks more complicated than it is. The first thing to know is that
the participantConfig parameter passed in via the run method is as described as follows
in the run method comment. The required single occurrence “trigger” and “build”
elements are children of this element.

participantConfig
the configuration element which configures this
this corresponds to the XML element

participant;
which declares this

L R

participant in the process specification/customization.

<p>

This participant obtains  the trigger work item type and state
from this parameter. The build definition id is also found
here.
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__i. The code in the first parse method loops through the children of the parent configuration
element and looks for the “trigger” and “build” elements. When it finds the “trigger”
element it parses deeper to get the work item type and state ids. When it finds the “build”
element, it simply caches the element in the proper field of the parseConfig parameter for
use by the second parse method. As can be seen here, the deeper parse of the “trigger”
element follows the same loop and examine pattern on the children of the “trigger”

element.
i f (element.getName().equals(
IBuildOnStateChangeDefinitions. TAG _TRI GGER)) {

/*

* Found a trigger definition. Cycle through its ¢ hild elements
* to find the work item and state ids

*

/
IProcessConfigurationElement[] children = element. getChildren();
for (inti=0;i<children. length ;i++){

IProcessConfigurationElement child = childrenli];
String elementName = child.getName();
i f (elementName

.equals(IBuildOnStateChangeDefinitions. TAG_CHANGED_WORKI TEM TYPE)) {
parsedConfig. fWorkltemTypeld = child
.getAttribute(IBuildOnStateChangeDefinitions. 1 D);
} else if (elementName
.equals(IBuildOnStateChangeDefinitions. TAG_TRI GGER_STATE_| D)) {
parsedConfig. fWorkltemStateld = child
.getAttribute(IBuildOnStateChangeDefinitions. 1 D);
, }
} el se if (element.getName().equals(IBuildOnStateChangeDefin itions.  TAG_BUI LD)) {
/*
* Found the build definition. For now, just set a side the
* element. It will only be parsed if we need to r un a build.
*
/
parsedConfig. fBuildConfigElement = element;
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__j. The second parse method is uses a similar pattern but is a bit simpler since it has less to
parse and the “build” element has already been cached Note the check for null at the
start of the method to make sure the “build” element really was found by the first parse
method.

/**
* Second stage of the configuration parsing that handles the build
*definition.
* parsedConfig
* the build definition element is now parsed and the build
* definition id is wupdated. Note that the id is not validated by
* this  method and may still be null.
*
private voi d parseConfig2(ParsedConfig parsedConfig) {
i f (parsedConfig. fBuildConfigElement I= null){
IProcessConfigurationElement[] children =
parsedConfig.  fBuildConfigElement .getChildren();
for (inti=0;i<children. length ;i++){
IProcessConfigurationElement child = children([i] ;
String elementName = child.getName();
i f (elementName
.equals(IBuildOnStateChangeDefinitions. TAG BUI LD _DEFI NI TI ON)) {
parsedConfig. fBuildDefinitionld = child
.getAttribute(IBuildOnStateChangeDefinitions. | D);
}
}
}
}
__k.  You can now close all your open editors and proceed to the next section to configure and

again step through the configured follow-up action.

4.2  Launch the Server for Debug Using Jetty

__ 1. Use the existing launch configuration from lab 2.

_a
- Jetty Jazz Server .

From the Debug toolbar dropdown ( X~ ) in the toolbar, select Build on State Change
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b. The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: You may see an exception or two concerning the presence of two versions of an
Eclipse plug-in being present. The messages contain the text “The bundle could not be
resolved. Reason: Another singleton version selected” just before the exception’s stack
trace. You can ignore these exceptions.

2y Pending Changes | (21 Problems | &8 Team advisor | B Consale 52 2% Builds =8
Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020E & % RO &= =4 =4 -
aatcher] INFO oo, ibin, team. server.enbedded. jetty. Aot ivator - J3F 3Support is :A.
satcher] INFO om. ibm. team. server . embedded. common. FegistryTracker - Adding Context |
aatcher] INFOQ comw. ibi,. team. server.enbedded. jetty. Aot ivator - Adding Webhpp £
satcher] INFO oo, ibin, team. server.enbedded. jetcy. Activator - Jerver starting
ratcher] INFO comw. ibm. teamw. server . ethedded. jetty. Aot ivator -|5erver started

cameworkManager: An error ewvent has occurred involving the bundle "initislfreference -

The bundle could not hbe resolwved. Feason: hAnother singleton wersion selectedt org.e
ck.internal.core.bBundleHost.startWorker (BundleHost, java:305)
ck.internal.core. bstractBundle. resume [(AbhstractBundle. java:355)
ck.internal.core.Framevork. resuwwebundle (Frawework. java:1074)

ck.internal.core.3tartleve lManager . resumebundles (3tartlevelManager. java: 616)
“k.internal .core.StartlLeve lManager . incFUSL (Startleve lManager . jawva: 5058) w

4] 2]

Launch an RTC Client and Configure the Particip  ant
Launch the RTC Client.

__a. From the dropdown menu of the Run toolbar icon, select RTC Client . Note that you are
just running the client and not debugging. The same launch configuration can be used for
both. You will debug a client in a future lab.

B0 Q-  EHG- O™
&+ 1 Build on State Change - Jetty Jazz Server
| @ 2RTC Client |
& 3 Jetty Jazz Server

4% 4 Tamcat Jazz Server
Jii 5 Team Create Tests Databaszes

RLn Az 3
Run Configurations...
Organize Fawvorites. ..

b. The RTC Eclipse client will start up and will connect automatically to the Jetty server you
just launched via the repository connection you created in lab 2. The project area will still
be connected; however, you do have some more work to do this time. The participant is
still added as a follow-up action on work item save, but it has not been configured with
the required work item type, state and build definition ids. You need to fix this.
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2.  There are two steps required to fix the build on state change participant that is currently
configured for your test project. In this first step, you will make sure the XML generated from
adding the participant is associated with the schema you just added.

__a. Inthe Team Artifacts view, right click the Test Project 1 project area and then click the
Open action in the menu.

ES Team artifacts 52 %) Team Central | Mg My work | = O

All Project and Team Areas (2 of 2 areas selected)
B~ | nE @
L Repository Connections
(| Test Project 1 [localhost] |
[ Favarites ey ]
= Feeds Show in Team Crganization
[?'EI My Repos
471 My Team
% work Tter

= Open My User Editor
s
’ "'"E T _—
e il “"-er'\ "‘

Cpen Web UI for Project
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b. Inthe project editor that opens, switch to the Process Configuration tab and then on the
left, expand the Team Configuration tree then select Operation Behavior . Then, on the
right, scroll down to the Work Items > Save Work Item (server) operation and select the
Everyone (default) column next to it as shown here.

Y Test Project 1 &8

& Project Area -

Test Project 1 ’
Configuration *y . Operation Behavior ’
i Roles Select a cell in the table below to configure the precmf

5.1 Project Configuration corresponding operation and role.

it .
=2 Team Configuration Preconditions are checked before running an Dperatiur&

v Permissions operation's preconditions and follow-up actions can be'
| & Dperation Behavior | operation configurations completaly replace aach ot
i Event Handling (unconfigured) choose the most appropriate operation configuration ﬁ'

oo Tteration Types

preconditions and follow-up actions defined in that ¢
-5 Timalines

+- Build

+- Dashboards

+- Planning
+-Process

+- Feports

=1 Source Control

e
4-
Deliver (client) ) {
4
.

Operations Everyone ... | Pro f

Deliver (server)

Save Change Set Links ar
=-\Wark Items

Save Wark Item (server) |

The Sawve Work Item operation is executed whenev
£
Cweryview | Links |Process Configuration |Process Configuration Source | Access Contral | Work Ttem Calt__

c. Scroll down to find the Follow-up actions section on the right, remove the Build on
State Change participant that is already in the list and then add it back in again. This
may seem unusual, but there is a good reason for it. If you looked at the XML for the
participant before and after doing this, you will notice one key difference, that is, the
addition of an xmlns attribute that references the schema. The XML validator for the
process configuration uses this information to produce the proper error messages for
incorrect or incomplete (your case here) process configuration elements.

d. Press Save in the upper right corner of the editor to save this change.
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3.

In this second fix up step, you will actually configure the required work item type, state and build
definition ids.

a. Switch to the Process Configuration Source tab. Right click in the left margin and from
the menu, select Folding > Expand All . You will then see in the right margin and small
red rectangle indicating an error. Left click the small red rectangle and the editor will
scroll to the line with an error. The error will be further indicated by a red circle with an X
in the left margin and a red squiggly underline.

] Test Project 1 &2 = 0
& Project Area - e
Test Project 1 Show in Team Crganization Cpen Web LT for Project
<properties worklItemTypeCategory="ccC ~lm
| Folding >| v Enable Folding Ciri+Hhumpad_Divide
Showe Quick Diff Cri+Shift+Q | Expand Al Ctr HhHurmpad_Multiply |
Show Line Numbers Collapse All Ctr +ShiftHumpad_Divide
Prefarences... mtit ions>
f e e —actions:>
(%] <folloyup-action xmlna="http://net,jazz.

\ </follovup-actionss
</operation>

<operation id="com.ibm.teasm.scm.client.deliver™>
<preconditions:>
<precondition xXmlns="http:/ /com.ibm.te
<precondition xmlns="http://com. ibm. tean
<precondition xmlns="http://com. ikm. tean—" 5
<reguires value="workiCem-0r —Comms nt) ™ |
<] )
Overview |Links |Process Configura... |Process Configura... | Access Control | %

b. Hover your mouse over the red circle with the X in the left margin and you will see the
following message describing the error. Because you have created a schema and linked
it to your participant extension point, the process editor is aware that the configuration of
the follow-up action is not complete.

cvc-complex-type.2.4.b: The content of element 'followup-action' is not complete, One
of '{"htp: ffnet. jazz.rtcext. workitem.extensions . service/server buildonStateChange":
trigger, "http: et jazz ricext workitem.extensions, serviceserver buildOnStateChange":
build}' is expected.
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c. Since you do not yet have an editor for your XML aspect (next lab), you will need to edit
the XML by hand. Here is what the followup-action element and its children should end
up looking. You do not need to type all of this or rely on your typing skills to get the
syntax just right. You can use Ctrl+Space to use context sensitive code assist. Do note
the values of the ids. They are the same as the ones that use to be hard coded in the

participant.
<followup-action
xmins= "http://net.jazz.rtcext.workitem.extensions.service /server/buildOnStateChange"
description= "When the specified work item type changes to the s pecified state, the
specified build will be requested."
id= "net.jazz.rtcext.workitem.extensions.service.buildO nStateChange"
name="Build on State Change" >
<trigger>
<changed-workitem-type id= "com.ibm.team.apt.workltemType.story" />
<trigger-state id= "com.ibm.team.apt.story.tested" />
</trigger>
<build>
<build-definition id= "our.integration.build" />
</build>
</followup-action>

First, change the existing followup-action element to have an explicit end tag. That is,
change the /> at the end of the existing tag to just > and then add a </followup-action>
end tag on a new line after the existing tag. Also leave a blank line between the two. It
will now look like this.

<followup-action

xmins= "http://net.jazz.rtcext.workitem.extensions.service /server/buildOnStateChange"
description= "When the specified work item type changes to the s pecified state, the
specified build will be requested."

id= "net.jazz.rtcext.workitem.extensions.service.buildO nStateChange"

name="Build on State Change" >

</followup-action>

On the blank line, after indenting a tab if you wish, hit Ctrl+Space and you will see a list
of valid elements to place at this point. Choose “trigger” from the list. It will now look like

this.
<followup-action
xmins= "http://net.jazz.rtcext.workitem.extensions.service /server/buildOnStateChange"
description= "When the specified work item type changes to the s pecified state, the
specified build will be requested."
id= "net.jazz.rtcext.workitem.extensions.service.buildO nStateChange"
name="Build on State Change" >
<trigger></trigger>

</followup-action>
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Add another blank line after the line you just added, use Ctrl+Space again and this time

select “build” from the list. It will now look like this.

<followup-action
xmins= "http://net.jazz.rtcext.workitem.extensions.service
description= "When the specified work item type changes to the s
specified build will be requested.”
id= "net.jazz.rtcext.workitem.extensions.service.buildO
name="Build on State Change" >
<trigger></trigger>
<build></build>
</followup-action>

/server/buildOnStateChange"
pecified state, the

nStateChange"

Place your cursor between the “trigger” start and end tags and use Ctrl+Space again
(you may first want to hit enter a couple times first to add a blank line between them and
perhaps add some tabs to make it look better). Select “changed-workitem-type” from the
list. You will need to add the id value of com.ibm.team.apt.workltemType.story. It will now

look like this.

<followup-action
xmins= "http://net.jazz.rtcext.workitem.extensions.service
description= "When the specified work item type changes to the s
specified build will be requested.”

<build></build>
</followup-action>

id= "net.jazz.rtcext.workitem.extensions.service.buildO nStateChange"
name="Build on State Change" >
<trigger>
<changed-workitem-type id= "com.ibm.team.apt.workltemType.story" />
</trigger>

/server/buildOnStateChange"
pecified state, the

Continue in the same manner to add the “trigger-state” element inside the “trigger” and
the “build-definition” element inside the “build” until it looks like the finished product noted

previously.

configured. Leave the editor open at this point.
make a small change.

4.4  Trigger the Participant

the Reopen action) or create a new story.

d. Click Save at the top right of the project area editor. Your follow-up action is now properly
You will soon come back here and

1. Find the Story work item used in lab 2 and 3 and then move it out of the Implemented state (via

a. Either of these will cause the breakpoint you set earlier to trigger. The RTC Eclipse client

in which you were studying the code will now surface (if asked about switching to the
debug perspective, click Yes). If it does not surface, you probably minimized it earlier. In
this case, it will be flashing in the Windows taskbar. Click it in the taskbar to surface the

debugger.
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b. Step through the run method using the Step Over button (@') or F6. When you get to

the configParsel method call, click the Step Into button ( i"'-) or F5 in order to step
through the first stage of the parse. Eventually, the check for the target state will fail and
the run method will exit without requesting a build. In any case, be sure to click the

resume button (")
c. Switch back to the RTC Eclipse client where you created the work item. Your work item

will be successfully saved. If it shows a failure due to timeout, close the editor without
saving, recreate the Story (or reedit the existing Story) and when the breakpoint hits, just

use the resume button (°%).
__ 2. Move the Story to the Implemented state.

a. Atthe upper right portion of the work item editor, select Set Implemented or Complete
Development (depends on which workflow state the story is currently in) and then click

Save.
353 =
% - -
j SElir
T stuff 2 |Mew v
c";f MNew
L ¥ Distart Wiorking
» Set Implemented |
5 set Done
) L E Cefer
A Reject
" w
J
;\- ‘qti#"‘“‘n_* 'r-&\ H ﬁ

b. Once again the breakpoint is hit and your debugger surfaces (or you need to click it in the
Windows taskbar). Step through the code again. If you wish, you can step into the
parseConfigl method but it will do exactly the same thing it did last time. As you step
through the run method, the state check will pass this time and a build will be run. When

you get to the call to the parseConfig2 method, use the Step Into button ( 2. ). You can
then step through this method for the first time. When you get to the call to the build
method, you can step in or not. It has not changed in this lab. Remember to click the

resume button ('-'E' ) when done stepping.

c.  Switch back to the RTC Eclipse client where you created the work item. Your work item
will be successfully saved. If it shows a failure due to timeout, try saving again and when
the breakpoint hits, just use the resume button (”E' ).
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d.

If you go to the Team Advisor view and check to make sure the Show Failures Only

filter is off and Show Detail Tree is on (see highlight below), you can browse the results
of this successful operation. Also, if you refresh the Builds view, you will now see a new

pending build request.

B ok Therns |7 Tag Cloud | (20 Problems | 88 Team Advisor 232

Tirme ...
- ¢ Save Work Item [server] 3:50:18 0.05 s
8& Required Properties 0.00s
=gz Build on State Change 24,04 5
* Build request successful |
¢® Request Build [server] 3:50 0.41 s

4.5
1

a.

Change the Build Id in the Configuration and Tr

= d
Lo G- @R T
Info

A nevw build request for build definition
‘our.integration.build' was submitted.

5 Builds

Reason
when the specified work iterm type changes to the
specified state, the specified build will be requested.

B ity did this happen?

y Again

Return to the Test Project 1 project area editor and change the build id.

The editor should still be open to the XML you edited earlier. Find the build-definition
element and change the id attribute to our.integration.build.bogus

and then

click Save at the upper right of the project area editor. The configuration will now look like

this.

<followup-action
xmins= "http://net.jazz.rtcext.workitem.extensions.service
description=
specified build will be requested."
id= "net.jazz.rtcext.workitem.extensions.service.buildO
name="Build on State Change" >
<trigger>
<changed-workitem-type
<trigger-state
</trigger>
<build>
<build-definition
</build>
</followup-action>

"When the specified work item type changes to the s

id= "com.ibm.team.apt.workltemType.story"
id= "com.ibm.team.apt.story.tested"

id= "our.integration.build.bogus"

/server/buildOnStateChange"
pecified state, the

nStateChange"

/>
/>

/>
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2. Move the story to the Implemented state again.

Switch back to the work item editor and select Reopen from the state dropdown and then

click Save. When the debugger surfaces, just click the resume button (mi' ). You are not
to the interesting bit yet.

-

:;":_I 8: 435 a uger, [ want to build stuff &2 O gur.integration.build.renamed 1 = 0
%] Story 8 ~ & # EE P
Surnrmary: ™ As a user, Twant to build stuff = |Implementad ¥

. Implemented
~ Details Cornplete Testing
Type: Stor w|  fReapen
" | Y u Defer
Filed Against:* | TestProject 1 vz [Reert

....-I.WI ___JU'J"‘ b apimsmnarinndl

__b. Again in the work item editor, select Complete Development from the same dropdown
and click Save again.

"SGR, |

-

:;":_I 8: 435 a uger, [ want to build stuff &2 O gur.integration.build.renamed 1 = 0
% Story 8 ~ & W EE P
Summary: ™ As auser, I want to build stuff E0 |In Progress b

= |In Progress
~ Details Complete Development
. Set Done
Type: Stor b
" | ! LI Defer
Filed Against: ™ |Test Project 1 tl = Reject

c. This time, when the debugger surfaces, you can step into the configParse2 method to
confirm that the new build definition id is returned or you can simply hit resume and trust
that the build definition will not be found as expected. Once you do click the debugger’s
resume button, switch back to your work item editor and note the error.

-

KE,;":_I *7: 45 a user, [ want to build stuff 22 O our.integration.build.renamed 1 = 0O

@ Story 7 ¥ Unable to request build

& |C|:|mplete Development tl

Summary:™® | As a user, want io build stuff
H 0 0 A
~ Details ~ Description
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d.

The Team Advisor view has more information on the error. The left side of the view
shows the structure of the error condition. Click the nodes on the left to see what
information is available. You can see here that the changed build definition id was used.

Bl Work Tterms | [ Tag Cloud | [2. Problems | £ Team advisor 52 4% Builds = 0O
IR TE RPN
Time ...
- g;‘}""—‘ Save Work Item [server] 3:26: 0.02 s $||'.‘||E=l-h|':l|3|;-l|n'] vea et for b finitian
=g Build on State Change 280 5 [ 'our.integration.build bogus'|could not be found.
@ fUnable to request build §
Reason

wihen the specified work iterm type changes to
the specified state, the specified build wil be
requested.

=l ity did this happen?

Switch back to the project area editor and change the ID back to
our.integration.build and click Save.

Switch back to the work item editor and click Save. When the debugger surfaces, you
can step into the build method again or just hit resume. Once you do resume, the work
item save should complete okay. Return to the work item editor to confirm this. If you go
to the Team Advisor view and the Show Failures Only filter is off, you can browse the
results of this successful operation. Also, if you refresh the Builds view, you will see
another new pending build request.

__3.  Close down the launched client and server.

Close the RTC Eclipse client where you were working with the Story and project area.

Back in the original RTC Eclipse client, go to the Console view and click the Terminate
icon.

o Tasks | B console &2 g1 Junit J'Search %% Ex pE| & = E-rh- =0
Build on State Change - Jetly Jazz Server [05Gi2 Launch] DR TC20020ev jazz\clientyeclipsetjdkibin' java
at org.morthay.http.HotpConnection. handle (HoepConnection. java: 537 -

at org.morthay.http.3ocketListener.handleConnection(3ocketListens

at org.morthay.util. Threadedierver.handle (Threadedierver. java: 357

at org.morthay.util.ThreadPooliFoolThread.run(ThreadPool. java:534
R

< >
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You have completed lab 4. You can now configure your follow-up
action to react to any work item type and state. You can also
configure it to run any build. Cool! If you want, you can add multiple
instances of the follow-up action to a project or team area and
configure each one differently to handle multiple needs.
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Lab 5 Adding an Aspect Editor

Lab Scenario

No more hard coded ids! Your scrum masters must be thrilled now!
Well, not quite. They do not like messing with the process
configuration XML. You explain that it is some really simple XML
and that assistance is available via Ctrl+Space, but to no avail.
Time to brush up on your Ul design skills. You will create a simple
editor for the participant’s aspect editor, an editor responsible for
the participant’'s XML aspect (the small XML bit defined by the
participant’'s schema that extends the process schema).

If your RTC server is not running, start it now
(C:\RTC2002Dev\jazz\server\server.startup.bat ).

5.1 Understanding the Aspect Editor

1. If your RTC development environment is not open, navigate to
C:\RTC2002Dev\jazz\client\eclipse in the Windows explorer and double click
eclipse.exe . If prompted to select an Eclipse workspace, select the same one you used in lab
two. If the Plug-in Development perspective is not open, open it now by selecting Window >
Open Perspective > Other... > Plug-in Development  from the menu bar.

2. Browse and load the Lab 5 code.

__a. Inthe Pending Changes view, click the Expand to Change sets icon. This will show 1
incoming baseline as shown here.

|2 Problems | @8 Team Advisor | & Console | /A Pending Changes &2 = 0

1 incoming baseline

Fr AL B R !
= @ RTC Extension Workspace <-= RTC Extension Stream
= iy RTC Extension Lab Code
= ¥ Incoming
+ [£] 5:Lab5 Code Apr 26, 2010 9:59 AM
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b. Rightclick the Lab 5 Code change set under the RTC Extension Workspace node, and
then click the Expand Children action. This will reveal all the changes made for lab 5. As
you can see the full change is the addition of a new plug-in project. The first entry shows
a folder addition to the root, that folder contains all the other additions in the following

changes.
{2 Problems | €8 Team advisor | Bl Console | /4 Pending Changes &2 = O
1 incaming basaline =
Qﬁ&'ﬂ-'@?@—m‘* G&“
= [E RTC Extension Warkspace <-= RTC Extension Stream A
= diy RTC Extension Lab Code
= ¥ Incoming
- 5: Lab 5 Code Apr 26, 2010 9:59 Al
= . ADMIM Shar %, Accept Cir+Shift+F12
=& | Expand Children
L= netk
= = netjazz.ricext. workitem.extensions. ide.ui
= seftings
= MET &-TMF
[= srC

e 4P T, Classngih \’lr\‘« N oy

c. Browse the changes and you will notice these key changes. The additional behavior will
be discussed in detail after the code is loaded.

i. A new nested class has been added, ParsedConfig. It is a simple structure used
to pass configuration results between the parsing stages. Remember, no
instance state variables in an operation participant!

. To new parse methods have been added. There perform a two stage parse on
the configuration. Note that doing a two stage parse in this case is not really
needed since the second stage has no real performance implications, but the
pattern will be explained later when you look at the code in detail.

__iii. ~ The run method no longer uses hard coded ids.
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d.

In the Pending Changes view, right click the Lab 5 Code baseline under the RTC
Extension Workspace node, and then click the Accept action. This will accept and load
the new lab 5 plug-in project.

|2 Problems | 8 Team Advisor | & Console | /A Pending Changes &2 = 0
1 incaming baseline =
Fr AL B R @ <
o [E) RTC Extension Waorkspace <-= RTC Exftension Stream A
= g RTC Extension Lab Code
= ¥ Incoming
= 5: Lab 5 CDdE .":".pr 5 a1 rEn Ak
- . ADMIM Share 4, Accept Cir+shift+F12
2 &/ Expand Children
=0 net, jazz
= = netjazz.ricextworkitem.extensions. ide.ui
[=#3 .settings
[ MET A-IMF
[ src

e .w_\ r—«‘#\_\ "“**\WM *x'“,“w)“*r‘*

__3. Understanding the aspect editor plug-in.

a.

In the Package Explorer view, expand the tree for the new user interface project
(net.jazz.rtcext.workitem.extensions.ide.ui) and double click the plugin.xml file. The
editor that opens presents information from not only the plugin.xml file but also the
build.properties and META-INF/MANIFEST.MF files. As before, the content reflects
standard Eclipse plug-in practices. Note on the Overview page that there is one
significant difference, the addition of an activator class. More on that later when you take
a look at that class. Also note on the Dependencies page that this plug-in depends on,
among other things, the common plug-in but not the service plug-in. The common plug-
in, as the name implies, is deployed on both the client and server. The service, just on
the server and the aspect editor, just on the client.
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b. Once again the most interesting part is on the Extensions tab. On the left side, you see
an instance of the com.ibm.team.process.ide.ui.processAspectEditorFact ories
extension point. All client side aspect editor factories are defined using this extension
point. An aspect editor factory is a class that knows how to construct an aspect editor for
one or more process XML aspects. Note that the tree is a structural editor for the xml that
comprises the definition. The raw xml can be seen on the plugin.xml tab of the editor.
The text in parenthesis on each line is the name of the xml element for that line.

4t net, jazz.ricext.workiterm.extensions. ide.ui ©2 =0
% Extensions ) I )
All Extensions A E Extension Details
Define extensions for this plug-in in the Set the properties of the selected extension.
following section, Required fields are denated by "*",
type filter text Ib:

= =3=||:|:|m.ibm.team.pru:ncesa.idEI Marme:
[x]  {factory)

= Show extension point description

= Open extension point schema

57 Eind declaring extension point

Cverview | Dependencies |Runtime Extensiu:nn Points | Build | MANIFEST.MF | plugin.xml | *1

c. Select the (factory) node in the tree on the left and the right side of the editor will look
like the following. The aspectld is set to the same value as the participant’s id in order to
create a link from adding the participant to the process and knowing that this factory
needs to be invoked to get the aspect editor. The class is set to the factory class. More
on that class later when you take a look at it.

Extension Element Details

Set the properties of "factory". Required fields are denoted by "*".

aspectd®: | netjazz.rtcext workitem.extensions. service, buildonStateChanc

Class* net. jazz. ricext workitem.extensions. ide.ui. AspectE
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4.

Understanding the aspect editor code.

a.

earlier. This is a very simple class

Back in the Package Explorer view, expand the
src/net.jazz.rtcext.workitem.extensions.ide.ui
the WorkitemExtensionsPlugin.java

source package and then double click
file. This is the plug-in's activator class mentioned
as explained by the class comment.

bundles can optionally

invoked when the bundle is first
activator does not do anything
also common practice
services  that
we have common error

Eclipse

logging

to have the activation
are needed by other
methods for

is
case. This

an activation that
usually

on start

singleton
lazily as in this
or stop. However, it s

class provide some basic common
in your bundle. In the case here,
use by the classes in the bundle.

contain
loaded,
interesting

classes

Back in the Package Explorer view, double click the AspectEditorFactory.java

file.

This is the aspect editor factory class mentioned earlier.

L This is a very simple class as explained by the class comment. Note that it
implements the IProcessAspectEditorFactory interface as required by the

process editor framework.

publ i c cl ass AspectEditorFactory

* This factory class is configured in the aspect editor extension point, not
* the aspect editor class itself. One factory may be configured to construct

* several aspect editors. The process framework passes in the id of the aspect
* so that the factory knows which to create.

i npl enent s IProcessAspectEditorFactory {
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il It then implements the one method in the interface in a rather straight forward
manner. An instance of the BuildOnStateChangeAspectEditor class is returned.
You will look at that class real soon.

/*k
* This is the factory method called by the process framework to get the
* aspect editor.
*
* processAspectld
* the aspect id as configured in the extension point. One
* factory may be configured to construct several  different
* aspect editors.
* the aspect editor
*/
publ i ¢ ProcessAspectEditor createProcessAspectEditor(Stri ng processAspectld) {
/*
* If the aspect id is recognized, return the prop er aspect editor.
*/
i f (processAspectld.equals(IBuildOnStateChangeDefinit ions. EXTENSI ON_I D)) {
ret urn newBuildOnStateChangeAspectEditor();
}
/*
* |t should never happen that an unrecognized id is passed to this
* method, however, it is common practice to handl e that case by
* throwing an illegal argument exception.
*/
t hr ow new lllegalArgumentException(NLS. bi nd( "Unknown aspect id: {0}" ,
processAspectld));
}

c. Backin the Package Explorer view, double click the BuildOnStateChangeModel.java
file. The class provides a simple get and set interface for the ids. The class encapsulates
reading and writing the XML aspect. There are a few special things about this class as
you will see next.

i The get methods are straight forward; however, the set methods are a bit
atypical. For example, the set method for the work item type id. Note that the id
is normalized (trimmed and never null) and that true is returned if the value
actually changed.

/**

* Set access method for the work item type id. The id is normalized and
* true is returned if a changes is actually made.

* workltemTypeld

* the work item type id to set

* true if the value changed, false if it did not

*/

publ i ¢ bool ean setWorkltemTypeld(String workltemTypeld) {

bool ean changed = fal se;
String normalizedld = normalize(workltemTypeld);
if (! fWorkltemTypeld .equals(normalizedid)) {
fWorkltemTypeld = normalizedid;
changed = true;

}

r et ur n changed;
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The readFrom method should look familiar. It is basically the same as the parse
methods that were added to the participant implementation in the last lab. A root
object, in this case an IMemento, is passed in and the descendent nodes are
searched for the values that are then set into this model. Notice that this method
uses the exact same constants from the common plug-in as the participant for
the element and attribute names. Note that the root memento comes from the
process framework via your aspect editor and that the framework handles the
physical reading and parsing of the XML.

The saveTo method is the readFrom method’s opposite. All the elements and
attributes are always written (they are all required and they all can only appear
once). The ids are never null; however, they may be empty strings. This leads to
a rather straight forward implementation where descendents of the passed
memento are added in a fixed manner. Note that the root memento comes from
the process framework via your aspect editor and that the framework handles the
physical writing of the XML.

Back in the Package Explorer view, double click the
BuildOnStateChangeAspectEditor.java file. The class provides the actual aspect
editor. It is instantiated by the factory and uses the other classes to get its work done.
This class is easily the most complicated class in this workshop. You will probably need
to debug through parts of it a few times to fully understand it. Here is an overview of each
method and type.

The class extends the OperationDetailsAspectEditor abstract class.

~
*
*

EE N

*/

The configuration information for an operation participant is stored in the
project or team area's process configuration XML. The process framework
manages the overall document. For extensions  from other components, like this

to an aspect editor. The process framework is able to learn from our schema
exactly  which aspect of the XML to delegate to this editor.

follow -up action for work item save. The user can select ids from comboboxes .

public cl ass BuildOnStateChangeAspectEditor ext ends

the process framework delegates editing of the relevant XML, an aspect,

class is an aspect editor for the details of the build on state change

OperationDetailsAspectEditor {

There are four inherited abstract methods that must be implemented.

(1) restoreState(IMemento memento) which passes through to the
readFrom(IMemento memento) method on the model class you just
studied. Note that this method is always called before createControl.

(2) saveState(IMemento memento) which passes through to the
saveTo(IMemento memento)  method on the model class you just studied.

(3) dispose() which does nothing.
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createControl( fi nal Composite parent, FormToolkit toolkit)

which as the name implies is suppose to create the user interface controls
for the aspect editor. The parent composite created by the process editor
framework is passed in along with a form toolkit.

/**
Called
settings

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*/

publ i c voi d createControl( fi nal Composite parent, FormToolkit toolkit) {

by the process editor framework when the user decides to edit the
for the build on state change operation participant.

parent
the composite provided by the framework to hold the controls.
This method must set the appropriate layout on this composite.
toolkit
a control factory provided by the framework. The process
framework specializes the Eclipse Ul form toolkit so that the
underlying controls behave properly in the process
configuration editor. All  controls are either created directly
from the toolkit or passed to the toolkit's adapt method right
after  creation. This makes the aspect editor creator's job
much easier with regard to the proper process configuration
editor look and feel. Note that the control decorations are
not adapted to the toolkit.

As shown in the implementation of the createControl method, there are
three basic steps: create the controls, establish the layout data and
initialize the user interface values. The implementation of the
createControl method looks rather straight forward; however, the
methods that are called from here are rather complex. Let's look at them
and all the other methods and nested types grouped by purpose.

__iii.  The first group is used to create the user interface controls. They include
createTriggerControls and createBuildControls. These two methods do exactly
what their names imply. In addition, they add listeners to the comboboxes to
detect changes in selection of the ids.

__iv.  The second group is for initialization of the user interface. They include initUl and
initStates.

(1)

)

The initUl method is only called once for any aspect editor instance from the
end of createControls. It sets the list of values for each combox and then
uses the model to select the proper element of each combobox.

The initStates method is broken out from the initUl method (initUl does call
it) because it is also needed from the selection listener on the work item
type combobox. When the work item type changes, the list of valid states
can also change. This method sets the list of values for the work item state
combobox and uses the model to select the proper element.

Lab 5 — Add an Aspect Editor

Page 131



IBM Software

Vi.

__Vii.

__viil.

The third group is used from the combobox selection changed listeners (and a
couple other locations) to validate user selections.

(1) The validateSelections method is called whenever a new value is set or
selected in the user interface to make sure the user is properly informed as
to the validity of the selections.

(2) The setValidationMessage method is use by validateSelections to actually
manipulate the Ul elements that are used to inform the user of validation
issues.

The forth group includes the getModel, restoreState and saveState
implementations. The getModel method is a straight forward lazy evaluation
method for the model instance. The other two pass through to the model as
described earlier.

The fifth group includes the getWorkltemCommon and getWorkflowManager
methods. These two methods obtain and cache the service objects used to
obtain the list of work item types and work item states configured for the project
area in which the aspect is being configured. These services are used more than
once and are therefore cached. The service used to get the build definitions is
only use once per aspect editor instance so it is not cached.

The sixth group includes getWorkltemTypes, getStatesForTypeCategory and
their related nested types: WorkltemType and WorkltemState.

(1) The nested types are rather simple. Each instance contains the item’s id,
name and display name. An array of each of these is set as the values for
the comboboxes. The comboboxes access the display name via the toString
method on each of these nested types. Note that each instance of
WorkltemType contains its array of valid WorkltemState instances (the code
is actually optimized such that types from the same type group reference
the same array of states).

(2) The getStatesForTypeCategory method returns an array of WorkltemState
instances that are valid for the passed workflow id.

(3) The getWorkltemTypes method returns an array of WorkltemType instances
that are valid for the project area. It only calculates the list once per aspect
editor instance. It also contains the optimization around lists of states for
work item types in the same type group. It only calls
getStatesForTypeCategory once for each type category.

The seventh and final group includes the getBuildDefinitions method and the
BuildDef nested type.

(1) The nested type is quite simple. It just contains the id. The toString method
is overridden to return the id for display in the combobox.
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(2) The getBuildDefinitions method returns an array of BuildDef instances that
are valid for the project area. It only calculates the list once per aspect editor
instance.

Next there is the issue of setting breakpoints for your upcoming debug session(s).
Recommended locations include the beginning of the createContol method and the
beginning of the selectionChanged method of each selection listener attached to a
combobox (there are 3 of them). Also, the restoreState and saveState methods. Stepping
(with a lot of step into) from those points will hit virtually all the code in these classes. You
can also clear the breakpoints in the server side participant if you wish. That code has
not changed at all for this lab.

You can now close all your open editors and proceed to the next section to try out your
new aspect editor.

5.2 Launch the Server for Debug Using Jetty

__ 1. Use the existing launch configuration from lab 2.

a.

From the Debug toolbar dropdown ( %5 - ) in the toolbar, select Build on State Change
- Jetty Jazz Server .

The Console view will take focus and log messages will start appearing there. Once you
see a message that ends in Server started , the server is up and ready to be used.

Note: You may see an exception or two concerning the presence of two versions of an
Eclipse plug-in being present. The messages contain the text “The bundle could not be
resolved. Reason: Another singleton version selected” just before the exception’s stack
trace. You can ignore these exceptions.

4 Pending Changes | (21 Problems | 888 Team advisor | & Consale 22 - 2% Builds =B
Build on State Change - Jetty Jazz Server [05Gi2 Launch] DARTC20030: @ = = 5 -
aatcher] INFO cowmw. ibm. teasmw. server . etthedded. jetty. Aot ivator - J3P Support is |
satcher] INFO om. ibm. teatw. server . embedded., comon . FegiscryTracker - Adding Context TH
aatcher] INFO com. ibm. teasm. server .. eimbedded. jetty. Activator - Adding Weblpp £
aatcher] INFO oo, ibin, team. server.enbedded. jetty. Aot ivator - Jerver starting
satcher] INFO com. ibm. team. server . enbedded. jetty. Activator —IServer started

rameworkManager: An error event has occurred involvwing the bundle "initialfreference -
The bundle could not be resolwved. RBeason: Another singleton wversion selectedt org.e
ck.internal.core.bBundleHost.startWorker (BundleHost . java:305)
ck.internal.core. AbscractBundle.,. resume (AstractEundle. java:i355)

“k.internal .core.Framework.resumebundle (Frawework. java: 1074)
ck.internal.core.3tartleve lManager . resumebundles (3tartlevelManager. java: 616)
“k.internal .core.StartlLeve lManager . incFUSL (Startleve lManager . jawva: 5058) v.

4] 2]
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5.3 Launch an RTC Client and Configure the Particip  ant
__ 1. Create a new launch configuration for the RTC Client plus your aspect editor.

__a. From the Debug toolbar dropdown, select Debug Configurations...

FBlo-a- gHe- ® -
& 1 RTC Client

& 3 letty Jazz Server

4% 4 Tomcat Jazz Server

Ji 5 Team Create Tests Databases

2 6 ServerStatusRestService.class

Debug As 3
| Debug Configurations. ..
Organize Favaorites..,

b. Inthe Debug Configurations dialog, expand the Eclipse ? Application tree and right
click the RTC Client configuration and then from the popup menu, select Duplicate .
Note that you are not changing the existing launch but creating a copy of it. You should
keep the original launch around unchanged to use as a known working base from which
to create other launch configurations.

¥ (1 apache Tomcat

& Eclipse application

E4 Eclipse Data Tools
-4 Eclipse? Application
& RTC Client
Gener | T Mew i
Generl = Duplicate nch)
HTTF 3 Delete
J2EE Preview
Java applet

| Eﬂ [EIE EE EE SR

__c.  Change the Name of the new configuration to Build on State Change — RTC
Client
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d. Add the common and ui bundles to the configuration. Click on the Bundle link and in the
Add Bundle dialog, type rtcext in the filter field, select the common plug-in and then
click OK. Repeat, but select the ui plug-in this time. Your launch configuration should
look like this.

Mame: | Build on State Change — RTC Client |

&= pundles [T Main| 22 Configuration | £ Tracing | P8 Ervironment| =1 Common

Actions -

% Filter |

Add a Feature o i this launch. sl

Irnport from or compare with bundles in another launch

* 1 Feature (86 including required/nested)

@ %com. bm.team.client. feature.sdk
add a Feature

¥ 3 Bundles {420 including required)

<f=corm. b, team, concert

#rnet. jazz ricext workitem.extensions. comman

srnet. jazz. ricext workitem . extensions. ide.ui

* Program Arguments
—argurnent [value]
¥ System Properties

<=-Dname ="value " =

Applky ] ’ Revert

__e. Click Apply to save your changes but do not close the dialog.
__ 2. Launchthe RTC client.

a. Click Debug at the bottom of the Debug Configurations dialog.

b. The client will launch with the aspect editor included. It will connect automatically to the
Jetty server you just launched via the repository connection you created in lab 2 (you
may need to enter the password ADMINagain). The project area will still be connected
and the patrticipant is fully configured from lab 4.

c. The next time you want to debug this server configuration, you will be able to click a
shortcut to it on the dropdown of the Debug toolbar icon. You will not need to open the
Debug Configurations dialog.
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3.  Try out the new aspect editor.

__a. Inthe Team Artifacts view, right click the Test Project 1 project area and then click the
Open action in the menu.

ES Team artifacts 52 %) Team Central | Mg My work | = O

All Project and Team Areas (2 of 2 areas selected)

- @D
(o Repository Connections
(21| Test Project 1 [localhost] |

Lyt Favorites  Mew »
(= Feeds Show in Team Organization
(@ My Repos
7 My Team
% wiork Ther

& Open My User Editor
s
’ "'"E T Ty
e Mt i ""-er"x "

[+

Cipen YWeb LI for Project
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b. Inthe project editor that opens, switch to the Process Configuration tab and then on the
left, expand the Team Configuration tree then select Operation Behavior . Then, on the
right, scroll down to the Work Items > Save Work Item (server) operation and select the
Everyone (default) column next to it as shown here.

Y Test Project 1 &8 ‘
& Project Area - ‘
Test Project 1 ’
Configuration *y . Operation Behavior ’

i Roles Select a cell in the table below to configure the precmf

5.1 Project Configuration corresponding operation and role.

it =
=2 Team Configuration Preconditions are checked before running an Dperatiur&

lv permissions operation's preconditions and follow-up actions can be'
| & Dperation Behavior | operation configurations completaly replace aach ot
f Event Handling (uncanfigureds choose the most appropriate operation configuration ﬁ'
00 Iteration Types preconditions and follow-up actions defined in that ¢
-5 Timalines

Operations Everyone ... | Pro
+- Build f

+- Dashboards

+- Planning f

+- Process "*

+- Feports

=1- Source Confrol
Deliver iclient) £2h "
Deliver (server) ’
Save Change Set Links ar

= \ork Items f
Save Wark Item (server) | /

The Sawve Work Item operation is executed whenev
<]
Cweryview | Links |Process Configuration |Process Configuration Source | Access Contral | Work Ttem Calt__
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c. Scroll down to find the Follow-up actions section on the right and select the Build on
State Change entry.

i. If you set it, your breakpoint in the restoreState method will trigger. Step into and
through the two methods called from here.

il Hit the debugger’s resume button and your breakpoint in createControl will
trigger. Step into and through the methods called from here.

__iii.  After you hit resume from createControl or one of its called methods, the
breakpoints in the selection changes listeners will start to trigger because of the
initial setting of the combobox selected element during initialization.

__iv.  Once you have hit resume after all the selection change listener breakpoints
(each may trigger twice), switch back to the launched RTC Eclipse client and see
the aspect editor in action.

d. The selected values in the comboxes should look familiar. In fact, even better since the
actual work item type and state names and not just the ids are shown. Note that the id is
all that is put into the process XML.

Name: Build on State Cha LIFail if not installed
Description:

YWhen the specified work item type changes
to the specified state, the specified build will
be requested.

Work Item Trigger
Type Id: * Story (com.ibm.team.aptn| ¥

State Id: Implemented {com.ibm.tea|

Build Definition

1d: " our., integration. build b

e. Select a different work item type and see how the list of states changes in the state id
combobox. If the type you chose has a state with the same name, Implemented, the state
setting will be recognized as valid even if the id is different. The state id in the model will
be updated if required. However, if you choose a work item type that does not have an
Implemented state, the state will be flagged as an error. Hover over the little red error
icon to see the error message. You may need to try a few times to find a case where the
state is still valid after changing the type (hint: Defect and Task both have an “In
Progress” state). Also note how the project area editor is marked dirty after your first
change and the Save button is enabled. Also note how annoying having all those
breakpoints set can be. ® You may want to disable some of them.
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__f. When done, click Save at the top right of the project editor and your breakpoint in the
saveState method will trigger. Step into and through the called methods if you wish and
then return to the launched RTC Eclipse client.

__g. Leave the editor open at this point. ~ You will soon come back here and make a change.

5.4  Trigger the Participant

__ 1. Depending on how you left the follow-up action configured, you may need to alter these
instructions to match your work item type and state.

__ 2. Find the Story work item used in lab 2 and 3 and then move it out of the Implemented state (via
the Reopen action) or create a new story.

__a. Either of these will cause the breakpoint you set earlier to trigger (unless you cleared it).
The RTC Eclipse client in which you were studying the code will now surface (if asked
about switching to the debug perspective, click Yes). If it does not surface, you probably
minimized it earlier. In this case, it will be flashing in the Windows taskbar. Click it in the
taskbar to surface the debugger.

b. Simply resume execution since this code has not changed ('-'E' ).

__C. Switch back to the RTC Eclipse client where you created the work item. Your work item
will be successfully saved. If it shows a failure due to timeout, close the editor without
saving, recreate the Story (or reedit the existing Story) and when the breakpoint hits, just

use the resume button ('-'E' ).
__ 3. Move the Story to the Implemented state (or your different type to the trigger state).

__a. Atthe upper right portion of the work item editor, select Set Implemented or Complete
Development (depends on which workflow state the story is currently in) and then click

Save.
353 =
% - -
i & ® EE
T stuff % |New v
c";f Mew
N ¥ Ostart Wworking
v Set Implemented |
5 Set Done
) L E Cefer
2 Reject
" w
__\3‘-
I..".__-‘-'\\_ ‘qtiﬂ"**‘*‘.ﬂ_*m’-ﬂ_ H “J Lk
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b. Once again the breakpoint is hit (unless you cleared it) and your debugger surfaces. Go
ahead and resume again.

c. Switch back to the RTC Eclipse client where you created the work item. Your work item
will be successfully saved. If it shows a failure due to timeout, try saving again and when
the breakpoint hits, just use the resume button (”E' ).

d. If you go to the Team Advisor view and check to make sure the Show Failures Only
filter is off and Show Detail Tree is on (see highlight below), you can browse the results
of this successful operation. Also, if you refresh the Builds view, you will now see a new
pending build request.

B work Therns |7 Tag Cloud | (26 Problems | 8 Team advisor 22 . &% Builds = O
SR 5 1
Time ...
= @'}"’} Save Work Item [server] 3:50:18 0.05 s Info
P : - — - & new build request for build definition
G Required Properties 0.00 s ‘our.irtegration. build' was subritted.
=-g¢2 Build on State Change 24,94 5
1 Build request successful | Reason
H when the specified work item type changes to the

¢® Request Build [server] 3:50 0.41 s specified state, the specified build wil be requested.

Bl vk did this happen?
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5.5 Add another Instance of the Follow-up Actionan  d Try Again

__ 1. Returnto the Test Project 1 project area editor and add another instance.

_a

The editor should still be open to where you were before. Next to the Follow-up action
list, click Add... and in the Add Follow-up Actions Dialog, select Build on State Change
from the list and click OK. Only the restoreState and createControl breakpoints will trigger
this time. The process configuration editor will now look like this. Note the errors. None of
these can be empty.

The Save Work Item operation is executed whenever a work itern is saved in the repository.

[¥]Preconditions and follow-up actions are configured for this operation
[CIFinal {ignore customization of this operation in child team areas)
Preconditions (6 available): Name: |d on State Change CIFail if not installed

add... Required Properties Description:

YWhen the specified work item type changes
to the specified state, the specified build will
be requested.

Work Item Trigger

o
Follow-up actions {1 available): Type Id: v

&
Add... Build on State Change State Id: w
|E-ui|d on State Chanqe|

Build Definition

&
Id: w

Select a work item and state that are different from the ones configured for the first
instance. Select the one and only build definition. If you wish, you can create a new build
definition. If you do create a new build definition, you will not see it until a new instance of
the aspect editor is created. A new instance is created each time you select a participant
in the Follow-up actions list.

2. Now create a new work item of the type you selected and move to the selected state. Once you

do, a build will be submitted. It will still work for the original settings too.

3. Close down the launched client and server.

_a.

Close the RTC Eclipse client where you were working with the work items and project
area.
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__b. Backin the original RTC Eclipse client, go to the Console view and click the Terminate
icon.

i Tasks | & Console 52 | ofif JUnit J'Search % = REE = E-r5- =08

Build on State Change - Jetty Jazz Server [0SGi2 Launch] DARTC20020ev!jazzhclientheclipsehjdkibintjava
at org.morthay.http.HotpConnection. handle (HoepConnection. java: 537 A
at Drg.mnrthag.http.SDcketListener.handleCDnnectiDn(SDcketListene"
at org.morthay.util. Threadedierver.handle (Threadedlerver.java: 357

at org.morthay.util.ThreadPooliFoolThread.run(ThreadPool. java:534
L

You have completed lab 5. You can now configure your follow-up
actions using a nice aspect editor. What could the scrum masters
possibly ask for next?
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Lab 6

6.1

Deploying the Server Side

Lab Scenario

Now the code is really complete. Only the deployment to the production environment
is left to do. This lab will concentrate on the server side deployment.

Client side deployment of the common and ui plug-ins is rather simple and well
documented elsewhere. Since only people that will modify the process configuration
need the client side plug-ins, they could simply place them in there dropins folder
(C:\ARTC2002Dev\jazz\client\eclipse\dropins in this lab setup). Alternatively, a client
side feature and update site could be created as described at
http://wiki.eclipse.org/FAQ How do | create an update site %28site.xml%29%3F.

Actually, the server side deploy contains all those same steps plus a couple more.
So, you can also use this lab as a guide for a client side update site too. Up to the
server side specific steps and except for which plug-ins to include:

e common and ui on the client
e common and service on the server

If your RTC server is not running, start it now
(CARTC2002DewWjazz\server\server.startup.bat ).

Creating a Server Side Feature

If your RTC development environment is not open, navigate to
C:\RTC2002Dev\jazz\client\eclipse in the Windows explorer and double click
eclipse.exe . If prompted to select an Eclipse workspace, select the same one you used in lab
two. If the Plug-in Development perspective is not open, open it now by selecting Window >
Open Perspective > Other... > Plug-in Development  from the menu bar.
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__ 2. Create the server side feature.

__a. Fromthe menu bar, select File > New > Project... then in the New Project wizard, type
feature in the filter field, select Feature Project from the list and then click Next.

U New Project - @Eﬂ

Select a wizard —

Create a Feature project

Wizards:
feature E"

= = Plug-in Development
i£{ Feature Patch
| (' Feature Project

@ Mext = Cancel
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b. On the second page of the wizard type

net.jazz.rtcext.workitem.extensions.server.feature into the Project
name field. As you type, the Feature ID is set to a reasonable value but the Feature
Name should be reset to like: Work Item Extensions Server Feature .You can
set the Feature Provider to yourself or your company, if you wish. It is not required. Click
Next.

' New Feature =]}

Feature Properties r =|‘D_,

Define properties that will be placed in the feature.xml file i /

| Project name: | net jazz.ricext workiterm.extensions.server . feature |

Use default location

Feature properties

Feature ID: net. jazz.ricext workitem.extensions. server  feature
Feature Mame: Waork Item Extensions Server Feature
Feature Yersion; 1.0.0

Feature Provider

Install Handler Library:

(7] < Back Mext = ] [ Finish l ’ Cancel
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__c.  Onthe final page of the wizard select the common and service plug-ins and then click

Finish .
' New Feature @
Referenced Plug-ins and Fragments p ='-D_'
Select the plug-ins and fragments from your workspace to i /

package into the new feature,

O nitialize fram a launch configuration:

@) Initialize from the plug-ing list:

[ %= javaw.xml.stream.source (1,0,0,20090824) A Salect All

[] #=net. jazz.ajax (1.0.1,1200909032147)
[ #p=net. jazz. ajax.service (1.0.2.1200912012225)
[ %=net, jazz.ajax.service.source (1.0.2.120091201
[ *%=net, jazz.ajax.source (1.0.1.1200909032147)
| =J=net. jazz.rtcext woarkitem.extensions. comman | 1
[ | =i=net. jazz. ricext. warkitem.extensions. ide.ui (1.
«J=riet, jazz.ricext. warkiterm. extensions. service |(;
L] Elknet. jazz.web.app (1.0.2.1200912031748) |

B 2

2 of 1183 selected.

@ | Finish | Cancel
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__d. Your new feature project appears in the Package Explorer view and an editor opens on
the feature.xml file. On the Overview tab, change the Version to 1.0.0.qualifier. This is the
same standard Eclipse practice you used for the plug-ins.

General Information
This section describes general information about this feature,

0 net. jazz.rb:ext.wnrkitem.extensiuna.Server.Feat_Jre|
Yersion: 1.0.0.qualifier |
Mame: Work Item Extensions Server Feature

Provider:

Branding Plug-in:

Update Site LIRL:

Update Site Name:

__e. Stillin the editor, switch to the Information tab, select the Feature Description sub-tab
and enter a Text description as shown here. If you wish you can look at other information
that can be added, such as a copyright and license information.

G *net. jazz. ricext.warkitem.extensions. server. feature &3 = O
& Information Gr (@

Enter description, license and copyright information. Cptionally, provide links to update
sites for installing additional features.

E Feature Description =4 Copyright Motice Ef License Agreement | = Sites o Yisit

Cptional URL: | http: fAweew . example.com/description

Text: Includez these extension=s: - Build on 3tate Change
[follow—-up action for the work item sSave operation)

Chvery e Plug-ins | Included Features | Dependencies | Installation | Build | 7

Lab 6 — Deploying the Server Side Page 147



IBM Software

.

-9

Switch to the Dependencies tab and click Compute .

G *net. jazz. ricext.workitem. extensions. server feature &3 = B

% Dependencies

Required Features,/Plug-ins 13, Dependency Propertie
Compute plug-ins that will need o be Define the properties of
present before installing this feature. dependency.
[Irecompute when feature plug-ins change Wearsion 1o match:

Add Plug-in... Match Rule:
Add Feafure. ..

[ Compute l

Total: 0

< >

Owerview | Information |Plug-ins | Included Features ”4

The dependencies list is computed as shown here. The dependencies are expressed in
terms of plug-ins; however, for Jazz server side provisioning, you need to use features.
Using the compute button was helpful because having the list of plug-ins makes it
straight forward to figure out the list of features you really want. You will need four server
side features in the dependency list: one each for repository, process, workitem and
build. The server side features on which you will generally depend (the ones that provide
services that you will use from these and other plug-ins) follow a consistent naming
pattern: com.ibm.team. component.server.feature . Click Add Feature...

Crecampute when feature plug-ins change

<picarn. b tearn build.camiman | Add Plug-in...

Aecorm.ibrm. team.build, service
=p=corm. ibmm. iearm. process. comman Add Feature. ..
El;ccum. ibm.team.process.service
Ql;cum.ibm.team.repusih:ury.mmmun
“pecam, ibm. team.repositary . service

“p-com.ibm. team.workitem.common
El;ccum.ibm.team.wurkitem.aervice

ﬁl;net. jazz ricext, workitem.extensions. common
Ql;urg.eclipae.u:u:ure.runtime Tatal: 10
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__h. Inthe Feature Selection dialog type com.ibm.team.*.server.feature
filter field, select these four features and then click OK.

com.ibm.team.build.server.feature
com.ibm.team.process.server.feature
com.ibm.team.repository.server.feature
com.ibm.team.workitem.server.feature

./ Feature Selection =]}

Select a feature:

corn.ibrm.tearm, . server, feature

ik com. ibm. team.process.definitions server. feature (2.0.2) A
Hloom.ibm.tea m.process. definitions, server. feature.source
*com.ibr.team.process. server, feature (1.0,200.1200910
Ak com.ibm.team.process. server feature.source (1.0,200.]
Hkcom. b, team.reports.server. feature (2.2.0,120091112
Hcom.ibrm. team.reports server, feature. source (2,2.0.1200
' cam.ibm.team.repository . server. feature (1.0.2.1200911
Hkcom. b, team.repository, server. feature.source (10.2.1
Hcom. b, team.ric.server, feature (3.0.0.1200910271201
Htcom.ibrm.team.scrm.server feature (2,1.0.120091119203
ik com.ibm.team.scm.server. feature.source (2,1,0.120091
Hkcom.ibm.team.scm.svn.server, feature {2.0.1.[2009091;
Hcom.ibrm.team.scrm.svn.server feature, source (2.0, 1,120
*com.ibm.team.workitem,server . feature (2.2.0,1200910:
Hkcom.ibm. team. workitem,server, feature. source (2.2.0I

£ >

(7 (84 [ Cancel ]

IBM Software

into the
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__i. The dependency list will now contain the four features (red arrows) in addition to plug-ins
it had before (selected). Select all the plug-ins as shown here, right click one of them and
then select Delete from the menu.

[Irecompute when feature plug-ins change

cam. ibm. team.build.camman Add Plug-in. ..

idl;cum.ibm.team.build.server.Feat_JreF

corm. ibm. team. build, service Add Feature...

cam.ibm.team.process.cammaon [
Ytcam.ibm.team.process.server, feature &
cam. ibm. team. process. service
cam.ibm.team.repository.cammaon
Ytcam.ibm.team.repository. server . feature y 28
cam. ibm.team.repository . service
cam. ibm. team.workitern.comman
Lt com. bm. tearn. workiterm.server . feature ﬁ
icom. ibm. tearm. workiter]
net, jazz.ricext workiterl
org.eclipse.core.runtim of Cut Clr

Delete

__j. Thelist will now look like this. Type Ctrl+S to save the feature.xml file. You can now
close the editor.

Crecampute when feature plug-ins change

%d:l;n:clm.ibm.team.huild.server.feat_Jre Add Plug-in...
=j=cam.ibm.team.process.server. feature
Ytcom.ibm. team.repository. server feature Add Feature. ..
Wkcom. bm.tearm . workitern. server . feature |

Compute

Total: 4
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6.2 Create the Server Update Site
__ 1. Create the update site.

__a. Fromthe menu bar, select File > New > Project... then in the New Project wizard, type
site in the filter field, select Update Site Project from the list and then click Next.

U New Project - @Eﬂ

Select a wizard —

Create an Update Site project

Wizards:

site =1

= = Plug-in Development
. Update Site Project

@ Mext = Cancel
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__b.  On the second page of the wizard type
net.jazz.rtcext.workitem.extensions.server.updatesi

te into the Project
name field. Click Finish .

' New Update Site =)<
Update Site Project
Create a new update site project \i

Project name: | net. jazz.rb:ext.wurkitem.extensil:uns.server.updatesite|

Use default location

Wb Resources

[l Generate a weh page listing all available features within the site
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__c. Your new update site project appears in the Package Explorer view and an editor opens
on the site.xml file. In the editor, remain on Site Map tab and click Add Feature .

5 siteeml B3 =0

# Update Site Map @

Managing the Site

1. Add the features to be published
an the site,

2. For easier browsing of the site,
cateqorize the features by dragging.
3. Build the features.

Mew: Category

[ Add Feature... ]

Site Map| Archives | site.xml

d. Inthe Feature Selection dialog, type *rtcext into the filter, select the feature you
created in the last section and then click OK. Back on the site.xml editor type Ctrl+S to
save the file.

./ Feature Selection =]}

Select a feature:

| *ricext |

| “net. jazz.ricext.workitem. extensions. server. feature {l.D.D.quaIiﬂerjl

@ Ok Cancel
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__ 2. Share the new projects to your repository workspace.

__a. Inthe Package Explorer view, select the feature and update site projects as shown
here. Then, right click one of them and from the menu, select Team > Share Project...

(2 Pack &2 . % Plug | fgMy |EiTea |&Tea | T O
==
= com.ibm.team.concert
:.L';‘J com.ibm.team.repository. service. tests
1= com.ibrm. tearm. . server, license.express-c-release
= External Plug-in Libraries
= Launches
I:'S net. jazz ricext. work item.extensions.cammon (RTC Ext
2 net.jazz. ricext. workitem, extensions, ide.ui (RTC Extens
|EI 1=F net. jazz.ricext. workitern.extensions. server . feature |
|%] project
b build.properties
[ feature.xml
|EI I=F net. jazz ricext workitem. extensions. server.updatesite
|%] project
& sitexml
L-,—E net jazz ricext. workitem.extensions. service (RTC Exter

TN e st o g M At

__b. Inthe Share Project wizard, select Jazz Source Control then click Next.

Share Project =)<
Share Project .

Select the repository plug-in that will be used to share the | {——> |

selected project. T

Select 3 repository type:

s
=1 Jazz Source Cu:untru:ul|
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c. Onthe second page of the wizard, select the RTC Extension Workspace (as
highlighted with a red box) and click New Component . In the New Component dialog,
enter RTC Extension Deploy as the component name and click OK. Finally, back to
the wizard, make sure the new component is selected (as show with gray highlight) and
then click Next.

/Share Project in Jazz =]}
Select Component N,

Select the repository warkspace and campanent in which | =%

to share the project.

Repository: | ADMIN@|ocalhost hd

(¥) Select a compaonent in an existing repository warkspace:

- [3 OSLC Workshop \Workspace ’New Component... ]
|— [&l RTC Extension Warkspace {Iu:uaded}l
+ - RTC Extension Deploy (o add) ’ MNew Folder. .. ]

+-5 RTC Extension Lab Code

() Create a new repasitory workspace named:

3] < Back Mext = ] [ Finish l ’ Cancel
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d.

On the third page of the wizard, confirm that the feature and update site projects are
selected and then click Finish .

/Share Project in Jazz =X

Projects e

F

Select projects to share in Jazz.

Available unshared projects:

[] i==com. ibm. team.concert Salect All
O =2 com, ibm.team.repository. service. tests
[ =2 cam. ibm.team.rc.server, license. express-c-release Deselect All
[] =2External Plug-in Libraries

[ iZLaunches

I=net. jazz ricext workite m.extensions. server feature
I=net. jazz . ricext workite m.extensions. server . Lpdatesite

Il ®

2 of 7 selected

7 < Back ” Mext = ] | Finish | Cancel

The Pending Changes view will show your outgoing component addition with its newly
shared projects. You will deliver them later.

|2 Problems | @8 Team Advisor | & Console | /A Pending Changes 2 = 0

1 outgoing change set, 1 component change =

t‘.gh A E i %
o [E RTC Extension Workspace <-= RTC Exftension Stream
- g RTC EBxtension Deploy
- (® Outgoing
= % Share projects
= f
# = netjazz.ricextworkitem.extensions. server. feature
# = netjazz.ricext workitem.extensions server updatesite
&5 RTC Extension Lab Code
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Build the update site.

_a

Return to the site.xml editor and click Build All .

anaging the Site

1. Add the features to be published on the site.

2. Far easier browsing of the site, categorize the features by dragging.
3. Build the features.

E‘.j:é net. jazz. ricext warkitem.extensions . server. feature | | New Cateqgary

Add Feature...

Synchronize. ..

Build

Build All

’ "xn_.‘"_""""""“"‘“*--—#hﬂ“ "-r‘ ,_/ﬁ\"-ﬂwﬂ.}

The Package Explorer and Pending Changes views will show several new files in your
update site project. In the Pending Changes view they will show up as Unresolved .
Select all four entries in the root of the update site as shown here. Then, right click one of
them and from the menu select Ignore . When prompted to confirm, click Yes. A dialog
that explains how to un-ignore the resources later may appear. Click OK if it shows up.
These files are created by the update site build and do not need to be stored under
source control. This action along with the next sub-step will make sure you do not
accidentally check them at another time.

/M Pending Changes 22 [2 Problems | @ T

7 unresolved local, 1 outgoing change set, 1 col €} Check-in and Deliver...
o ln-0oop alae NI

o [ RTC Extension Workspace <-= RTCE Unda
= g RTC Extension Deploy Check-in
= = Unresolved
= = netjazz.ricextworkiter
g features
g plugins Compare With
g artifacts.xml Expand Children
i comtentml

# = netjazz.ricext.workitem. extensions.server . updatesite/features
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Note that the artifacts.xml and content.xml files are used for the new P2 style update
sites. The jazz server side provisioning does not use them at this time. However, if you
create an update site for the client side plug-ins, you can create a P2 enabled update
site.

c. The Pending Changes view will now show a new .jazzignore file as Unresolved . Go
ahead and check it in now by right clicking the file and then selecting Check-in > Share
projects from the menu.

_ M L W N r =
/4 Pending Changes 22 . |21 Probler Check-in > |p& e
1 unresolved local, 1 oubgoing change :
@ Lock Mew Change set
= [@ RTC Extension Workspace <- & Unlock J
0 Unlod
- Ei RTC Extension Deploy ™
= k= Unresalved Compare With r
= = netjazz.ricest
r.}l Jazzigno Expand Children
+ ® Outgaing

&4 RTC Extension Lab Code

d. If you now dig into the site.xml file and into the jars in the features and plugins folders
inside the update site project, you will notice that all the update site build had converted
all the “qualifier” segments of the version numbers to date and time stamps. This will
make it easier to update your code in a test system during development. One final note.
Generally, if you need to build the update site again, you will first want to delete the jars
from the update site project’s features and plugins folders. The build will generate new
jars with different date and time stamps and leave the old ones there too.

6.3 Deploy the Server Side Feature

1. Shutdown the RTC server.

a. Inthe Windows Explorer, navigate to C:\RTC2002DeWjazz\server and run the
server.shutdown.bat file.

b. Switch to the Tomcat window where the server is running. You may need to hit Enter
after the message “INFO: Failed shutdown of Apache Portable Runtime
appears to completely shut the server down. Recall from lab 1 that this is because you
enabled this server to have a debugger attached to it.
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__a. Inthe Windows Explorer, navigate to C:\RTC2002Dewjazz\server and create a new
folder to contain the extension. For this lab, call it buildOnState-update-site as

shown here.

= I RTC20020ey
I3 Dev's
= 5 jazz

I client

= | server

I buildsystam

I repotools
I scmitonls

| £ buildonState-update-site |

ISy conf

I jfs-rdfhistory

__b. Inthe Package Explorer view, select the site.xml file and the features and plugins
folders as shown here. Then right click one of them and select Copy from the menu.

= Launches

=5 features Mew

|} project

I=F com.ibm.team.concert

[.L';J com.ibm. team.repository. service. tests
1= com.ibm.team.ric.server . license express-c-release
=2 External Plug-in Libraries

L pluging Cpen in Mesw Window
5 J8Z2I0n0 chow In

I:'S net.jazz.ricext woarkitem. extensions. common (RTC Extensio
" met jazz. ricext. workitem, extensions. ide.ui (RTC Extension

=g net. jazz ricext workitem. extensions.server. feature (RTC Ex
= '[,_-} net.jazz.rb:e** wemwleibmien mackrameiine rewuee D —bee ke DT

3

Al+HShift+a »

) artifacts, [ = COPY

Cirl+C

¥, content.x &5 Copy

Buiil

Qualified Mame

 pate

75 net.jazz.rice 3 Delete

Path

Cir 4+
Delete

3
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__c. Backinthe Windows Explorer, select the buildOnState-update-site folder and paste the
extension update site into it. Here is the result.

Folders X MName

_ = site,xml
2 ) jazz e

I
+ [0 buildsystem g?el-;%j:zs

I client
=) repotools
I scmbools
] Server
= | buildOnState-update-site
I features
= plugins
+ I conf
= jfs-rdfhistory

+

+

+

__ 3.  Create the provisioning ini file.

a. Inthe Windows Explorer, navigate to
C:\RTC2003Dev\jazz\server\conf\jazz\provision_profiles and create a new file in that
folder named buildOnState.ini

b. Open the new ini file with Notepad and enter these two lines:
url=file:../buildOnState-update-site
featureid=net.jazz.rtcext.workitem.extensions.serve r.feature

c. Save the file and close the editor. When you restart the RTC server, it will read this new
provisioning ini file and find the path to the update site and the id of the new feature to
load.

4,  Startthe RTC server.

__a. Inthe Windows Explorer, navigate to C:\RTC2002Dewjazz\server and run the
server.startup.bat file.
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b. If you open your browser to this URL (https://localhost:9443/jazz/admin), login as ADMIN
/ ADMIN , make sure you are on the Server page, select the Component Status link on
the left and then scroll to the bottom. You will see the
net.jazz.rtcext.workitem.extensions  component is running. It does not show any
services since it just contains the operation participant.

f). Rational Jazz Team Server

Project Areas Server User Management Project Area Management Process Template Managenz

Status Component Status
Status Summary
o com.ibm.rational.cm “-
Statistics
Component Status &
Arctive Serices com.ibm.rational.cm.web.component
Services:
Configuration 4
E-rrail Setings & comiibrmorational crioseb progy serdce IRCMConfigSe

N P umtimttinni gt Ao o P A

—m —
- = e

e 4 E A - P - i
4 e RO S v ] PPy 8 T=F- WP [ 1] (S e e P ) { (T

R

& com.bmteamworkitern. common QueryCommaon ’

& com.ibmteamwarkitern . service lQueryServer '

netjazz.icext.workitem.extensions
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6.4 Deploy the Client Plug-ins

1. Export deployable plug-ins to the drop-ins folder.

__a. Inthe Package Explorer view, select the common and ui plug-ins as shown here and
then right click one of them and select Export...

[# Package Explorer 52 2 Plug-ins | g My Work | B Team artifacts | i Tearn Central =0
BS T
1= com.ibm. team.concert
I.U'_—t'- cam.ibm.team.repository. service. tests e »
12 corn.ibrm team,ric server. license. express-cn
=2 External Plug-in Libraries Open in MNev Window
= Launches Shioewy In Al+HShift+Ha »
I[E..: net, Jlazz.rb:ext.wurkftem.extena?uns.u.:ummun = Copy Clrl4C
= het. jazz ricext workitem, extensions. ide.ui (R] .
: - - B2 Copy Qualified Mame
=g net. jazz.ricext work item.extensions . server e - bt iy
Tz net. jazz.ricext workitem.extensions.server.u) =
=4 et jazz.ricext workitem.extensions service (0 Do O Delets
Build Path *
Source Alt+Shift+s ¢
Refactor Al+Shift+T
E=g Impoart...
@ Export...
Froamaniiet bt SR i s s, _l-(igh ?me E'b N _,*E‘E* - &
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__b. Inthe Export wizard, type fragments in the filter, select Deployable plug-ins and

fragments from the list and then click Next.

5 Export - @ﬁw

Select

Export the selected plug-ins and/or fragments in a form I @ 5 I
suitable for deploying in an Eclipse product.

Select an export destination:

= = Plug-in Development
|$ Deplovable plug-ins and fragments

=R

@ Mext = Cancel
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C.

On the second page of the wizard, make sure the common and ui plug-ins are selected
and specify the RTC Eclipse client’s dropins folder as the destination as shown here. You

may want to use the Browse...

button. Do NOT hit Finish yet, but rather select the

Options tab toward the bottom and proceed to the next step.

b Export @ﬁ

Deployable plug-ins and fragments

Export the selected projects into a form suitable for deplaying in ;.0:1 ;
an Eclipse product R

Available Plug-ins and Fragments:

[] <r=corm.ibm. team.concert (2.0.2.1200912110451) Select All

[] “=com.ibm. team.repository. service. tests (1.0,2.120091
[ =p=com. ibm. team.ric.server . license.express-c—release (| | Deselect all

=J=net jazz.ricext workitem.extensions.common (1.0.0.

Jeriet, jazz ricext workitern.extensions. ide.ui (1,0.0.qual | ¥Warking Set...

[] “¥=net. jazz ricext. workitem.extensions.service (1.0.0.0u
< *

2 of 6 selected,

Destination | Options | JAR Signing

@ Directory:
DARTC20030ew jaz2client\eclipsetdropins v
O archive file:

@ Finish l ’ Cancel
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On the Options tab, make sure the checkboxes are selected as shown here. Leave the
default value for the qualifier alone (the wizard will fill in the appropriate value when you

check the box). Now click Finish .

' Export

FIX]

Deployable plug-ins and fragments :O:J d
Export the selected projects into a form suitable for deploying in "Cj:' 1
an Eclipse product R
awailable Plug-ins and Fragments:

[] “=corm.ibrm.tearm.concert (2.0.2.1200912110451)

Select All
[ <=carm.ibm. team.repository. service tests (1.0.2,120091
[] <r=com.ibm. team.ric.server. license.express-c-release (| | Deselect All

==net.jazz.ricext.workitem.extensions.common (1.0.0.

Jeret. jazz ricext workitermn.extensions. ide.ui (1,0.0.qual | Working Set...

[] <=net. jazz.ricext. workitem. extensions. service (1.0.0.0
2 of 6 selected.

Destination 14R Signing

L inchude source code

Package plug-ins as individual JAR archives
201005240941

Cualifier replacement {default value is today's date):

[Isave as ant script:

@ | Finish | Cancel

Restart the RTC Eclipse client.

_a.

b

Close your RTC Eclipse client.

In Windows Explorer, navigate to C:\RTC2002Dewjazz\client\eclipse
double click eclipse.exe .

6.5 Test the Deployed Participant

and

1. Create a dummy build definition. You just need a simple build definition to test the participant.

The build does not need to run properly. The participant just needs to make requests for it.
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_a.

In the Team Artifacts view, expand the Extension and Integration Workshop

node,

right click Builds and then click New Build Definition...

(% Pack | & Plug- | fgmyw B Tea 22 38 Tea

all Project and Team aAreas (12 of 12 areas select=d)

3 W 2
+ _f) Repository Connections
=& Extension and Integration Workshops [localhost]

=L g, Builds
=" i) E-Ul Mewe Build Definition. .. |

fn o Show Build Results
-7 Plans Search for Tagged Builds...

In the New Build Definition wizard, make sure Create a new build

;"myic .f-‘RE}‘ixq\\fﬂh'.\ﬂﬁ"\-‘:

=0

is selected and then

click Next. On the second page of the wizard, change the ID to

our.integration.build
click Finish .

, make sure Ant - Jazz Build Engine

is selected and then

") New Build Definition

FIX]

General Information

Io: our integration. build

Description:

dyvailable build termplates:

&t - Jazz Build Engine

Command Line - Jazz Build Engine
Generic

Mawen - Jazz Build Engine

Description:

& build using Ant and the 1azz Build Engine.

Choose an ID, description, and build template for the new definition,

< Back ” Mest =

] | Finish | Cancel
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c. Inthe build definition editor that opens, switch to the Ant tab, and enter a path for the
Build file and then click Save. You may now close the editor. Note that the build file does
not exist and any path will work for the current purpose. If you wish, you can use the path
shown, ./buildLocation/build.xml . Also note that a default build engine is created
at this time and is associated with your new build definition. This actually is important. If
there was no build engine for your build definition, the participant’s request for a build

would fail.
O *aur,integration.build 2 = 0O
o Build Definition ~ |save |
IC: | our.integration.build Project or Team Area: | Test Project 1

FLY
Build File and Targets

Specify the Ant build file and the targets to be invoked. Properties can be
referenced using ${propertyMame},

Build file:* SbuildLocationbuild.sxm

This can be an absolute path on the build machine, or may be
relative to the current directory of the build engine process,

Build targets:

The targets in the build file to execute. Multiple targets must be
separated by a comma, If none are specified, the build file's default
target is executed.

w Ant Confinneatinn

W
<] | &)
Cverview | Scheduls Prupertiea

|
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__ 2. Add the follow-up action to the project area.

_a

In the Team Artifacts view, right click the Extensions and Integration Workshops
project area and select Open from the menu.

[ Packag | 25 Plug-in | Ty My Wo | B Team &3

All Project and Team Areas (12 of 12 areas selected)

e e, ey
- 5 e Lgr | 2

+-L0 Repository Connections
-1 Extension and Inteqration Workshops [ocalhost]
=8 Builds Mewy »
= Build Engin

A e { |
2t Team B

Show in Team Organization
2, Build QLl Cpen "

i default _
. Cpen Web UT for Project
O our.integra
er Editar

e g, .

In the project area editor, switch to the Process Configuration tab and then on the left,
expand the Team Configuration tree then select Operation Behavior . Then, on the
right, scroll down to the Work Items > Save Work Item (server) operation and select the
Everyone (default) column next to it as shown here.

&1 Bxtension and Integration Workshops 23

B Project Area ~

Extension and Integration Warkshops

Configuration

) Roles
+-1Z] Project Configuration
=-(& Team Configuration
(i~ Permissions
é‘i‘luperatiun Behavior |
H Event Handling {unconfigured)
o0 Tteration Types
+ §> Timelines

<

—+|,
=

-

Shicy i

Operation Behavior

b

Select a cell in the table below to configure the precond:
corresponding operation and role.

-

Preconditions are checked before running an operation
operation's preconditions and follow-up actions can b
operation configurations completely replace each oth
choose the most appropriste operation configuration .,

preconditions and follow-up actions defined in that confj

\

Operations
+-Build
+-Dashboards
+-Planning
+-Process
+-Reports

4 Source Control
=-Work Iterns

Save Whork Ihem (server)

Everyone ... | Prod.

AL N

Crverview |Links | Process Configuration | Process Configuration Source | Access Control | Wark Item Categories Re&

Page 168

IBM Rational Team Concert Extensibility



IBM Software

c. Scroll down to find the Follow-up actions section on the right. Initially, the list will be
empty. Click Add... then on the Add Follow-up Actions dialog, select Build on State
Change (your new participant!) and click OK. Build on State Change will now be in the
list and when it is selected, the window will look like the following image. The aspect
editor is shown but needs to be filled out.

[¥]Preconditions and follow-up actions are configured for this operation

[IFinal fignore customization of this operation in child team areas)

Preconditions {6 available): Name: Build on State ch:| CIFail if not installed
4dd... | | Required Properties Description:

When the specified work item type changes
to the specified state, the specified build will
be requested.

work Item Trigger

ﬁ -

Follow-up actions (1 available): Type Id: v

ﬁ -

add... | |[Build on State Change| State Id: v
Build Definition

3] -

Id: w

d. Fillin the Work Item Trigger as shown here. You may, of course, choose different
values for the work item type and state, but then you will need to adjust the following
steps accordingly.

Work Item Trigger
Type Id: * Story (com.ibm.team.apt.w v
State Id: Implemented {com.ibm.tea v

Build Definition

Id: our, integration. build v

e. Click Save at the top right of the editor. You may now close the project area editor and
any other editors that may still be open.
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3. Create a Story and move it to the target state.

__a. Click the dropdown menu arrow next to the New Work Item toolbar icon and then click
Story .

gl i e@- i@-:9- i
[& Defect
5 Task

Story

& Epic

__b. Inthe new work item editor that opens, set the two required fields and shown here and
then click Save in the upper right corner.

[E] *<10:34:16> <untitled> 57

Story <10:34:16> ~ ?

|5ummarﬁ;:* &5 a user, T want to build stuff | '
« Details « Descri *
Type: |51J:|ry M

=
=]

Filed Against: ™ Extension and Integration 4| v

Story Paints: 0pts |

Progresg; | Mo Wark, |
Ny SNPE—" o —

__c. Atthe upper right portion of the work item editor, select Set Implemented and then click
Save.
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= DesqStart Working
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Set Done
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Feject
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d. At this point, the participant has run twice (once on each save). The first one did not
cause a build to be submitted, but the second did. In the Team Artifacts view, expand
the Builds node as shown here and double click the our.integration.build  build
definition.

[ Pac (%Pl [Tgmy [EbTea 2 ®Tea| = O
all Project and Team areas (1 of 1 areas selected)
I3 a2
+-_f Repository Connections
=24 Extension and Integration Woarkshops [localhost]
=L Builds
=~ [ Build Engines
£, Build Queus
£ default (idle)
=] |Dur.integratiun.build |
#- Ly |aDS

. ‘*' -_—'\-__\.h'-b-“ﬁ__‘w_‘_f “-"\.\ .

e. The Builds view opens showing your submitted build.

M Pending Changes | (2 Problems | 8 Team advisor | & Console | &2 Builds &2 = 0

our. integration.build - Found 1 Build {203 ms) Am v g B o & 7
Build Label Progress Estimated Completion | Start Tirr

=ec o, integration. build Pending
) >

6.6 Complete Development

1. Deliver the new deploy component.

__a. Ifyou wish, go to the Pending Changes view and now that you have tested the feature
and update site, check-in any adjustments you have made since sharing and then deliver
the added component and its content to the stream.

2. The reset URL.

a. Note that if you update a feature that has already been provisioned into a Jazz server
and the server does not pickup the update but seems to still be running the prior version,
there is a URL that can be used to force reprovisioning. For the server you have been
using in this lab, the URL would be this
(https://localhost:9443/jazz/admin?internal#action=com.ibm.team.repository.admin.server
Reset). A page will appear with a Request Server Reset button. Click that button and the
next time the server is restarted, all the plug-ins will be reprovisioned.
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You have completed lab 6 and the whole workshop. You have a
complete work item save participant implementation and it is
deployed into a real environment.

So what to do next? The next thing you would probably want to do
is use this new found skill to solve a real issue at work. However,
you may feel that you need more information. Perhaps you do not
feel comfortable enough yet with the Eclipse plug-in model and are
not sure you could create them from scratch yourself, or perhaps
you want to extend RTC in a different way.

For the first issue, the place to start is with one of the many Eclipse
plug-in development tutorials that can be found on the internet.
One such tutorial is at
http://www.ibm.com/developerworks/library/os-eclipse-plugindevl/.
Others can be found via an internet search on (without the quotes)
“eclipse plugin development tutorial”.

For the second issue, you now have an RTC extensions
development environment that can support the various scenarios
described in the RTC SDK at jazz.net
(http://jazz.net/wiki/bin/view/Main/RtcSdk20). Getting this set up
properly is often the toughest part. So, look through the RTC SDK
scenarios and you will probably find the starting point and an
example for what you need to do. If not, use the Extending Team
Concert forum (http://jazz.net/forums/viewforum.php?f=2) at
jazz.net to ask questions about where to start for your specific
problem. Be sure to be as specific as possible and do not assume
that those that answer have also been through this workshop.

Page 172 IBM Rational Team Concert Extensibility



IBM Software

Appendix A.  Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program, or
service that does not infringe any IBM intellectual property right may be used instead. However, it is the
user's responsibility to evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not grant you any license to these patents. You can
send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106-0032, Japan

The following paragraph does not apply to the Unite d Kingdom or any other country where such
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES
CORPORATION PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some
states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this
statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication.
IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in
any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part
of the materials for this IBM product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may have
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been made on development-level systems and there is no guarantee that these measurements will be
the same on generally available systems. Furthermore, some measurements may have been estimated
through extrapolation. Actual results may vary. Users of this document should verify the applicable data
for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of
those products.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without
notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental. All references to fictitious companies or individuals are
used for illustration purposes only.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming
technigues on various operating platforms. You may copy, maodify, and distribute these sample programs
in any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform for
which the sample programs are written. 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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Appendix B. Trademarks and copyrights

The following terms are trademarks of International Business Machines Corporation in the United States,
other countries, or both:

IBM IBM Logo Rational Jazz

Adobe, Acrobat, Portable Document Format (PDF), and PostScript are either registered trademarks or
trademarks of Adobe Systems Incorporated in the United States, other countries, or both.

Apache, Apache Tomcat and Tomcat are trademarks of The Apache Software Foundation.

Java and all Java-based trademarks and logos are trademarks of Sun Microsystems, Inc. in the United
States, other countries, or both. See Java Guidelines

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the
United States, other countries, or both.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

Other company, product and service names may be trademarks or service marks of others.
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