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Preface

This document is a reference guide for JTrac - the generic issue tracking web-application. This document is not
only a user-guide but can also serve as areference for developers interested in contributing to JTrac.

This documentation has been generated using the DocBook configuration used by the Spring development team.
This particular simplified DocBook helper package was originaly developed by Chris Bauer of the Hibernate
project. Thanks go out to all those who perfected this very handy approach.
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Chapter 1. Introduction

1.1. About

JTrac isageneric issue-tracking web-application that can be easily customized by adding custom fields and drop-
downs. Featuresinclude customizable workflow, field level permissions, e-mail integration, file attachments and
adetailed history view.

JTrac was created after the author felt that he could write amuch better alternative to acommercial defect tracking
tool that he was having to use. Development started in 2004. JTrac isideal for issue tracking or bug-tracking, but
it has been designed to be generic and you can define custom fields to track almost anything you need.

JTrac development used to be hosted at jtrac.dev.java.net, but moved to SourceForge in early 2006. The older
working version was based on Spring MV C, Spring JDBC and M S Access and is hot being maintained any more.
JTrac 2.0 uses Java 5.0 features and was completely re-written to use Hibernate for persistence and the Acegi
Security framework for Spring. The presentation layer for version 2.0 was mainly using Spring WebFlow but
as of early 2007 (version 2.1.0 onwards) JTrac switched to using the Apache Wicket framework. After being
dormant for along time, JTrac development picked up again in 2021, and a new version 2.2.0 was released that
moved the Java baseline to Java 8.

JTracisextremely easy toinstall and the only pre-requisiteisa Java8 (or higher) Runtime Environment. Y ou can
be up and running in seconds because JTrac comes bundled with a small-footprint web-application server called
Jetty and an embedded database called HSQLDB. Please refer to the installation section of this documentation
for details. Y ou can also choose to drop the WAR file into an application server of your choice and start using
JTrac right away.

1.2. Release Notes: Version 2.1.0

There are no database changes between version 2.0 and 2.1.0. Instructions on how to upgrade are available in the
"upgrading" section of this document. The bundled Jetty web-app server has been upgraded from version 6.0.2
to 6.1.1 but it is not mandatory that you upgrade.

1.3. Release Notes: Version 2.2.0

A new tablein the database accommodates the new saved link/bookmark feature. Instructions on how to upgrade
are availablein the "upgrading” section of this document.

There where a number of new features, changes and bugfixes:

¢ The details and comments fields support Markdown syntax.

« All dates and times can optionally be displayed in a"pretty" format like " 10 minutes ago", "2 months ago" etc.
¢ |t'snow possible to bookmark searches, as all relevant parameters are part of the URL.

» The dashboard can be configured to show a number of linksthat are relevant to the project, like saved searches
("All Open and In-Progress Tickets') or to other pages.

¢ Outgoing emails can be signed using DKIM.

« More items can be configured at runtime under Options -> Manage Settings

JTrac (2.3.1) 1
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It is possible to configure an individual header and an individual logo for your own JTrac.

Errors that occured because of missing language resources are fixed.
« Some email issues e.g. sending duplicate mails are fixed.

« Localizationsinto Ukrainian, Hungarian, Turkish, Arabic, Slovenian, Czech, Korean, Norwegian and Swedish
have been added.

For details see NewFeatures220 on SourceForge.

1.4. Release Notes: Version 2.2.1

A couple of new database attributes have been added (in the Space and the StoredSearch tables). Instructions on
how to upgrade are available in the "upgrading” section of this document.

There where a number of new features, changes and bugfixes:

» Fixed abug that caused Markdown not to be applied on the search results page.

» Stored searches (a.k.a. dashboard links) can optionally be made to open in new tabs, instead of always doing so.
» Guard against XSS when using Markdown

* Fix broken Excel export

+ Make background colors configurable, using HTML5 color input fields

* Don't display time for custom date fields

* Spaces can be made inactive, so they don't display on the dashboard

For details see NewFeatures221 on SourceForge.

1.5. Release Notes: Version 2.3.0

There are a couple of new database attributes in the User table in 2.3.0. Instructions on how to upgrade are
availablein the "upgrading" section of this document.

The release contains a number of new features, changes and bugfixes:

« The main new feature is an integrated wiki. Documentation for that can be found on this SourceForge page

 Pretty dates are now a user option instead of a system-wide option.

* New option not to allow comments on closed tickets.

« New option to add and show additional information about auser inthe"assign to" and "notify by email" menus.
Thisis most useful when there are many usersin an organization.

» Various bugs were fixed, and a number of dependencies updated.

For details see NewFeatures230 on SourceForge.
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1.6. Release Notes: Version 2.3.1

jTrac 2.3.1 has no new features, but fixes a couple of bugs and updates a few dependencies. Instructions on how
to upgrade are available in the "upgrading” section of this document.

For details see NewFeatures231 on SourceForge.
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Chapter 2. Features

JTrac has al the features that you would expect from a standard issue-tracking application such as support for
file-attachments and e-mail integration. JTrac offers powerful customization options, especially in the areas of
workflow and field-level permissions and compares well to even commercial tools.

2.1. Easy to Install

One of the useful features of JTrac is that it is distributed with an embedded web-application server (Jetty)
that has a very small footprint. If you have Java 8 installed you can be up and running after downloading and
extracting JTrac - by simply using the provided start and stop scripts. JTrac scansits environment on startup and
if aconfigured database is not detected, HSQLDB is used by defaullt.

If you already have aweb-application server that you wish to use (such as Tomcat), you can just drop inthe WAR
file provided and sign on into the application straight-away.

Y ou can refer the installation section of this document for more details. JTrac uses Hibernate and so it can use
any database supported by Hibernate.

2.2. Custom Fields

JTrac can be used to effectively track various kinds of things such as Bugs, Action Items and Tasks. You can
easily add the following types of custom fields to a tracker Project (Space):

e Drop Down List

Free Text Field

Date Picker

(Decimal) Number

JTrac (2.3.1) 4
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Custom Fields for Space: Test Space (TEST)

Move Internal Name Type Label Option List Edit
Fatal
tiajor

A severity Severity (Drop Down) Severity hinor (&
Trivial
=uggestion

Foo

A cusintDl Dirap Dowen List by Select List Bar [
Baz

A cusTirm01 Diate Field My Date [

Friarity (Drop Down) - 1 [eft

| Back || Next | Drop Daown List- 9 left
Decimal Mumber - 3 [eft
4% Cancel Free Text Fiald - 5 left

Date Field - 2 |eft

Setting up custom fields for a project

Thereisalimit to how many custom fields of each type that you can configure for a Space. These limits have
been set after careful consideration and would very rarely fail to suffice. They are as follows: Drop Down - 10,

Free Text - 5, Numeric - 3, Date/Time - 3.

The screenshot below shows how creating a new item would look like for the typical project (space) where
'Severity', 'Modul€, 'Type' and 'Priority' have been defined as custom fields.
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ARD () MyProject [ [NEW ) SEARCH & OPTIONS LOGOUT & Pe

w MNotify By Er

v C1Bill Gates
[1Gordon Freeman
[l Jahn Srith

b [ Linus Torealds
b [ Irdadhusudan Rac

send email notifications CINaruta Izumaki

[MPatar Thamae
Attachme

[

Creating anew item

2.3. Custom Workflow

Each tracker project that you create can have adifferent workflow. JTrac allowsfor complete customization of the
tracker-item lifecycle, right down to the names of each intermediate state. It is possibleto create very sophisticated
workflows and avisual "map" of the workflow being edited is displayed below the state-transition toggle-buttons
to make it easier to manage.

The default workflow shown below isidea if you simply want to track issues with just two states - Open and
Closed. However, with just a few mouse clicks, you can turn this into a complex workflow involving multiple
states.
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Space Roles and State-Transitions (Workflow) for Space: Test Space (TEST)

Field Level Permissions
[ Mandatory [0] Optional [r] Read-Cinly

State 5° Role =¢ Open Closed  Severity My Select List My Date

Next Allowed State

Mewy DEFALLT [& @
Cpen [& DEFAULT i) () [ [ [:]
Closed [&f DEFALILT i 3 R ]

[ Eack ][ S anve ]

4 Cancel

DEFAULT || Clozed |DEF,-“-"'.LI'LT| |Dpen

Mew | DEFAULYT | |Open

DEFAULT [|Open

Default workflow - before customization
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pace Roles and State-Transitions (Workflow) for Space: Test Space (TEST)

Field Level Permissions
[Mtandatary [0] Optional ] Fead-Cinly

State ¢ Role =7 Assigned Fixed Rejected Closed Severity My Select List My Date

Next Allowed State

e DEFALLT [ @ [t]
vssigned [f DEFALLT = = [F] [ [F]
Fixed [&f DEFALLT = [F] [ [F]
Jejected [&f DEFALLT = [F] [ [F]
Closed [& DEFAULT = [F] [ [F]
Back ][ Save ]
% Cancel

DEFALULT || Fixed

DEFAU.LT‘ |Clnsed |DEF,ﬂ.|'_J'I_T ||A55igned |

DEFALULT ||Hejected |DEFA|'_J'LT| |CI|:|SE|:I

Mew [ DEFAULT | |Assigned

Example of aworkflow - after customization

Y ou can even configure whether or not changing of valuesis permitted given the current state within the workflow
- and that too at afield-level. Thisflexibility allows for some interesting possibilities. For example, assume that
you want to maintain a " percentage complete” field that can be updated at any time during the life-cycle of an
item. The screenshot below demonstrates how you can set up adrop down field called "% Complete":

JTrac (2.3.1) 8



Features

Edit Field

Internal Name cuslntdZ
Label * % Complete

10% &AW
225% A W[%
350 % A W%
4175 % & W%

Add Option 100 3|

Options

4@ Cancel

Setting up of adrop down custom field called "% Compl ete"

Then when customizing the roles and field-level permissions, all you need to do is specify that the "% Complete”
field is editable even when the status is " Open".

Space Roles and State-Transitions (Workflow) for Space: Another Space (ABC)

Field Level Permissions

Next Allowed State [ Mandatory [G] Optional @] Read-Only

State 5¢ Role = Open Closed % Complete
N ew DEFAULT [ @
Open [& DEFAULT = =
Closed [&f DEFALILT i [F]

[ Back ][ Save ]

4 Cancel

Making a custom field editable when updating an item (after new item has been created)

Thisresultsin the "% Complete” field being available for updating whenever anyone views an item with a status
of "Open". Notice also how the "% Complete" field is added as a column to the "History" section so that the
complete history of changes to this custom field can be viewed.
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BiC-1 Related ltems -

Ipen Logged By ~Admin
‘esting the percentage complete swith history

hizis atest description

0 %
itus Assigned To Comment
Admin
Mowy the wark is half done.
L

Assigned Tq

Time Stamp
2007-07-05 2222445
2007-07-05 22:23:24

[l Adm

Example of acustom field that can be updated even when statusis " Open"

2.4. Detailed History View

JTrac provides a very detailed history view that completely captures all comments or status changes for an item.

The history can be seen when viewing an item as shown above.

2.5. Attachments Support

You can upload file attachments at the time of creating of an item or as many times as required after an item

has been created.

2.6. Custom Roles

JTrac customization does not stop at workflow - you can also define different roles for each tracker project that
you set up. Thisallowsfor power and flexibility. For example you could enforce that a"DEVEL OPER" role can
only mark "Assigned” items as "Fixed" and that only a"TESTER" role has the power to mark a"Fixed" item as
"Closed". You can even disallow selected roles from being able to create new items. JTrac gives you complete
control over theworkflow and you can easily tweak it to fit your existing process rather than the other way around.

JTrac (2.3.1)
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nace Roles and State-Transitions (Workflow) for Space: Workflow Demo (FLOW)

Field Level Permissions
[ Mandatory [0] Optional [r|Read-Onl

State o Role 50 Assigned Fixed Rejected Clased ceverity Friarity

Next Allowed State

\ TESTER [& @
By
DEVELORPER [&
o TESTER F] ]
SSIQne
: NEVELOPER @ @ ] ]
_ TESTER =] [ ]
Fixed @’
DEVELOPER [ ]
ced [ TESTER =] [ ]
electe
J NEVELOPER ] ]
TESTER = [ ]
Closed @'
DEVELOPER = [ ]
Back. ][ Sanve ]

y Cancel

DEVELOPER ||Fixed | TESTER

‘Clnsed

TESTER _
DEVELOPER ““ﬂ"ss'g”'ﬂd

DEVELOPER ||Rejected | TESTER | |Clnsed |

lews | TESTER | |Assigned

Example of workflow where each role has clearly defined responsibilities.

In the example above, the roles highlighted in red on the visual "map" of the workflow being edited mean that
at these points in the workflow - a user with the given role can assign only to other roles. So in this case, the
TESTER can assign a New item only to a DEVELOPER role and not another TESTER. And when an item is
in the "Assigned" state, a DEVELOPER can only assign to a TESTER when changing the status to "Fixed" or
"Rejected”.

Field-level permissions can be mapped to roles which allows for even more flexibility. For example, you can set
aproject up so that only a"MANAGER" can change the "Severity" level after a bug is submitted. JTrac makes
it possible for you to define very complex workflows, complete with both Status and Role dependent field-level
permissions, and you can do all thiswithin a single admin screen.
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2.7. Search Custom Fields

The intuitive search screen (shown below) allows for easy execution of common queries such as find al items
"logged by" or "assigned to" auser (or users). JTrac alows for filtering even on custom fields.

Y ou can navigate back to the search setup screen from the search results screen and have the search parameters
till active. Thisis useful when trying to tweak complex queries by trial and error.

Results / Page 25 + | Show History [ |

show in Results search Filter
ID v
Summary w
Detail [ v
Status haswalues v | []Assigned
[¥IFixed
[¥] Rejected
[l Closed
Logged By v
Assigned To W
Severity W
My Select List v
My Date equal to b iﬁ]
Time Stamp v | 4 July 2007 >

=0 Mo To WYWe Th Fr Sa
112]13|14]|58]|B6]|7

g9 10 1112 13 14
15116117 | 18 119120121

The search screen - which allows filtering on custom fields

2.8. Dashboard

The default view when you log into JTrac isavery handy dashboard view that provides the most frequently used
statistics at aglance. Y ou can click on any of the numbers to immediately bring up the search results view listing
the items matched. For example, clicking on the count of items "Logged By Me" would immediately display the
list of itemsinitiated by the currently logged in user.
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[2 DASHBOARD = () SEARCH

Logged Assigned

Space Action Status ByMe To Me All
Another Space [ @& [P 2 1 2
Test Space [ & P 3 3 5

&, 5 4 [

Statistics at a glance and search results available with just one click

For each Space, you can also drill-down to afiner level of detail by clicking on the right-arrow ‘expand' icon.
This expands the dashboard rows so that you can see a break-up of item counts, not only by whether 'logged by
me' / 'assigned to me' - but against the custom workflow states defined for the Space aswell. Again, it is possible
to directly navigate to the items by clicking on the dashboard numbers.

Logged Assigned

Space Action Status ByMe To Me All
Another Space | | @ P 2 1 2
7 Assigned 1 2 2
i Fixed 1 1
Test Space [ =1} Rejected 1 1
Closed 1 1
3 3 ]
& 5 4 7

Expanded statistics for a Space showing counts by workflow status

The dashboard can also be configured to display alist of linksthat are relevant to the project, or shortcutsto saved
searches. (Search result pages contain all search parametersin the URL, so it's possible to bookmark a search like
"al open or in-progress tickets"). For easy access those, but also entirely different links, can be displayed on the
dashboard. The links are configured under "OPTIONS -> Configure links" as shown below. Links can be set to
open in the same window/tab, or in anew one.
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3 DASHBOARD . SEARCH

Logged Assigned All

Space Action Status ByMe ToMe

Test Space [TEST] & P

=
=
=

All Open Tickets
JTrac Home @ SF
JTrac new features
Markdown Syntax

L]

A dashboard displaying a saved search and some external links

3 DASHBOARD (. SEARCH

Links configuration [ Create a new link ]

Id

F - & I

Name Query Edit
All Open Tickets  https:/ftrac.ulf.B443/app/item/list?s=1 &status=in_1 r|
JTrac Home @ SF https://sourceforge.net/projects/j-trac/ I
JTrac new features hitps://sourceforge.net/p/j-trac/wiki/NewFeaturesTrunk/ |4
Markdown Syntax  https://'www.markdownguide.org/basic-syntax I

The settings for the links shown above

2.9. Search Across All Projects

In addition to be able to search within asingle space (project) JTrac allowsfor searching acrossal (or asub set of)
projects that a user is mapped to. For example, in the screenshot of the dashboard above, there are two projects.
The "SEARCH" link at the top of the page (as well as the "search" link on the "totals" row) would bring up the
search wizard that can search across all (or a subset of) the spaces assigned to the currently logged in user.

2.10. Full Text Search

The summary and even the detailed descriptions of items are indexed and can be searched. Note that if you are
upgrading or migrating databases, you may need to "re-index" which is an option available to admin users.
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Results / Page 25 v Show History [ ]

Show in Results search Filter
ID v
Summary w
Detail [ | | contains text | test*
Status v
Logged By W
Assigned To W
% Complete W
Time Stamp W

L ucene powered full text search with wildcard support

2.11. Export to Excel

JTracisableto export theresults of any search (or al itemsin a Space) asan Excel Sheet. Thelink for thisappears
at the top right of the search results screen.

{#: OPTIONS E LOGOUT & Admin

i@ E:xpart To Excel

Date Time Stamp
2007-07-12 2007-07-0812:02:02
2007-07-14 2007-07-08 12:01:40
2007-07-14 2007-07-0812:00:32
2007-07-148 2007-07-08 11:58:38
2007-07-11 2007-07-08 11:4A7:43

Download search results as an excel sheet

Onethe dataisin a spreadsheet, it is very easy to analyze data and do things like creating pivot-tables and charts.
Many users use the ‘export to Excel’ feature to fulfil custom reporting regquirements.

2.12. Simple Navigation

Most userswill use only five screensin JTrac: Dashboard, Create, View, Search and Results. Navigation has been
designed with usability and simplicity in mind. A screenshot of the search results screen is shown below.
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() My Project |NEW (. SEARCH

w2 123456 2>

Sumimany
dmin - Percentage excesds 1.0
& projectio a user
drmin page - Enable and Disable butlon not working
aated bwice whean crealing new user
BWIEW
dge Shanng Session onWebSenices in VWBS.
bution for the Project members
al Haollday - Sarme valus twice
Mational Holidays
g Mational Holiday
Admin - Dizable project’ Enable project
lidation for user detalls page
a project that has been disabled
resulls on User Admin Page
dmin - Add Project, Project added twice
drmin - walidation
of the Holidaws display box
Hyperink on wser admin page
figld - usar admin page
ord validation on user admin page
n Reguest Mail - user page
forking time - Decimals entered
Irniln page - Add project
page - user
er- Save

Status
Assigned
Closed
Closed
Clasad
Assigned
Assigned
Closed
Closed
Assigned
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Clasad
Closed
Closed
Fixed
Closed
Assigned
Closed

Logoed By
John Smith
John Emith
Johin Smith
John Smith

Feter Thomas
Feter Thomas

John Smith
Jokin Smilth
John Smith
John Smith
John Smith
John Smith
Johin Smilth
Jahin Emith
John Smith
John Smith
John Emith
Johin Smilth
Jaohn Smith
John Smith
John Srmith
John Smith
Jokin Smilth
Jiohn Smith
John Smith

The search results screen

2.13. Cross Referencing of Items

Assigned To

Bill Gates

Linus Tordalds
Peter Thomas
faruto Fumaki

Johin Smith
Jane Doe

Jahn Smith
John Smith

Janin smith
Jakin Smith

Jabin Smith

Jana Doe

Bill Gates

& OPTIONS

& LOGOUT

Severity Module Type

Majar
hla)or
Wiajor
Majar
Major
Major
hilapor
Major
Miror
Majar
Major
Minor
Miajor
Major
Major
Major
bl
Wiajor
Majar
Major
Major
U [y
Major
Major
Major

ThiS
TWS
TS
TS
TS

TWS
THS
TS
TS
TS
THS
ThS
TS
TS
This
TWS
TS
TS
TS
THS
TS
TS
TS
TS

Is5ue
EL0T
I55Ue
I55ue
Task
Task
Issua
55U
l55ue
I55ue
Issue
Issua
55U
Is5ue
Issue
Issue
Igsua
I55Ue
I55ue
Is5ue
Issue
Issua
55U
Is5ue
I55ue

Y ou can establish bi-directional links between items. For example you can mark an item as being a" duplicate of"
another item. Y ou can easily navigate to related items (and back) when viewing any particular item.

The option to add related items is available when viewing an item after it is created. The navigation is designed
so that you have the option to execute a search before selecting an item to cross-reference.

2.14. Read-Only Access and Inactive Spaces

When setting up a Space you can define whether this space can be viewed by users without having to log-in. Itis
a so possible to make a space inactive - in which case it will not be shown on the dashboard.
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Highest
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High
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Space Details

Display Name * My To Do List
Space Key (Short Name) * TODO

Track my stuff

Description

Make Public
Space is active
Copy Existing Space w
Next
Cancel

Specify if read-only anonymous access is allowed per-space, and whether a space is active

2.15. E-mail Integration

All status changes for an item will trigger e-mail notifications by default. Y ou can choose to add multiple users
into a"notify list" at the time of raising a new item or updating the history for an item.

Notify By Email
1 Admin
(1 The Developer
[1The Tester
ClUser One
Cluser Two
Attachment

Browse...

Add multiple usersto a"notify list" while creating or updating an item

The e-mail content isvery nicely formatted HTML and islaid out in the same way as how the screen looks within
JTrac when viewing an item. Users do not need to get used to a different or possibly less pleasing format such
as plain-text.
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rac] #ABC-6 This is a demo item, for, the e-mail functionality - Unicode (UTE-8)

:  Edit Wew Tools Message Help

18 ftraciE@mydomsain. com

H Sunday, July 08, 2007 5:23 PM
traciE@my damain. com
dev@aitest com

ject: [jtrac] #ABC-6 Thiz iz a demo tem for the e-mail functionality

NocalhostitraciappliterniABC-6

ID|ABC-B Related items
Status [ Closed Logged By | ~Admin Assigned To
Summary| This is a demao iterm for the e-mail functionality
Detail | Mote that we have CC-ed The Deweloper on this one.
% Complete (100 %

tory

gged By | Status | Assigned To Comment Time Stamp % Complete
nin iJpen | The Tester 2007-07-0817:19:4914 29 %

nin commenting on this iterm [2007-07-0817:20:21.4 29 %

nin Qpen  |Admin assighning to Admin 2007-07-0817:20:51.703 a0 %

nin ilosed closing this item sSunJul 08 17:23:02 15T 2007 100 %

Example of an e-mail sent by JTrac

Admin users can configure the SMTP / e-mail server that JTrac should use in the "Manage Settings' page.
This page can be accessed from the "OPTIONS" menu. JTrac also can handle an e-mail server that requires
authentication or even a secure connection over HTTPS.

2.16. Multi-Language Support

JTrac has complete internationalization support and you can change the user interface language instantly by
editing your user-profile. Adding atrandation is very easy and does not require any Java development expertise.
See this section of the developer guide for more details and please consider contributing translations to the JTrac
project.

JTrac has already been tranglated into the following languages:
» Arabic- ar
* Czech-cs

* German - de
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* Greek - ¢

e Spanish - es

e Spanish (Argentina) - es AR
e Spanish (Mexico) - es MX
* French - fr

* Hungarian - hu

o Italian- it

e Japanese- ja

» Korean - ko

e Dutch-nl

* Norwegian - no
 Polish-pl

 Portugese (Brazil) - pt_BR
* Russian-ru

» Slovenian-d

* Swedish - sv

e Turkish-tr

» Ukrainian - uk

* Chinese (China) - zh_CN

Chinese (Taiwan) - zh TW

2.17. LDAP / CAS authentication support

JTrac has built-in support for authenticating user credentials against an LDAP or Active Directory server. Please
refer the LDAP section of the installation guide for more details.

JTrac also has support for integrating with a Central Authentication Service (CAS) installation. Theinstall guide
has more details on how to configure single sign-on using CAS.
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Chapter 3. Installation

3.1. Prerequisites

All you require in order to start using JTrac is Java 8 (or higher). Only a JRE (Java Runtime Environment) is
required and not the full-blown JDK (Java Development Kit).

Thereisagood chance that Javais already installed on your system and you can verify whether it is ready to run
JTrac by opening a command prompt and typing the following command:

java -version

If the system responds with a Javaversion that is 1.8 or greater, you are ready to download and run JTrac.

Y ou can download Java from here: https://adoptium.net/.

3.2. Quick Installation

Once you have Javayou can start using JTrac right away because you do not need to configure aweb-application
server or a database. JTrac embeds both of these (Jetty and HSQLDB) to make it easy for you to evaluate JTrac.

¢ First, download the latest release from the JTrac downloads area

« Extract the zip file into a directory of your choice
» Double-click or run "start.bat" to start JTrac

 Point your web-browser to http://localhost:8888/

 Sign on with the user name "admin" and password "admin"
e Start using JTrac

Y ou can use the "stop.bat" script to stop the application. The "start.int” file configures the Jetty server to use port
8888 which you can easily change by editing "start.int" (search for "jetty.http.port=8888"). Y ou may need to do
thisif JTrac does not start because another server (like Apache, 11S or Tomcat) is already running on port 8888.

Remote users should be able to access JTrac over the network by using the machine name instead of "local host"
in the URL shown above. If thereisaproblem, it could be due to afirewall running on the machine where JTrac
isinstalled - and you may have to reconfigure things so that for example "java.exe" isnot blocked.

3.2.1. Notes for Linux / Unix users

If you are not on Windows, you may want to rename the start and stop *.bat files to e.g. *.sh for Linux (*.bat
is reported to work for Ubuntu). The commands within the batch files will work unchanged as long as Java has
been installed correctly i.e. "java' isin the PATH and it is expecting version 8 or greater. You may need to do
things like apply executable permissions to the batch files on Linux, e.g. "chmod +x * .bat".

Y ou can also read this forum thread for more details; link

JTrac (2.3.1) 20


https://adoptium.net/
https://www.eclipse.org/jetty/
https://www.hsqldb.org/
https://sourceforge.net/projects/j-trac/files/jtrac/
http://localhost:8888/
https://sourceforge.net/forum/forum.php?thread_id=1971135&forum_id=552477

Installation

rac]

reply@E@mydomain. com

3.2.2. Security and Backup

For security reasons, it is best that you change the default "admin" password after installing JTrac, especialy if
you are going to make the application accessible on a public-facing web-site over the internet.

JTrac by default will use a"data’ directory that will be automatically created within the root folder "jtrac". The
data directory will contain the files needed by HSQLDB (the embedded database) as well as hold uploaded
attachments. When using JTracin production, thisisthelocation that you should consider backing-up on aregular
basis.

3.3. Settings

For e-mail notifications to work, an SMTP server needs to be configured in JTrac. Users who have the ADMIN
role will be able to access the JTrac configuration settings screen from alink on the "OPTIONS" screen. Note
that you will need to provide valuesfor the "mail.from™" and the "jtrac.url.base" properties also, for thingslike the
hyperlinks within e-mail to work properly. JTrac also supports mail servers that require authentication or secure
connections using SSL. Y ou can refer the descriptions of the available configuration property settings available
from the settings screen as shown below.

If you have trouble getting e-mail to work, one of the things to watch out for is whether there is any firewall
blocking the communication between JTrac and the mail server - for example you may have afirewall runnning
on the machinewhere JTrac isinstalled. It isvery common for mail serversto be configured to prevent mail-relay
reguestsfrom unknown applicationsor | P addresses so you may need to check with your mail server administrator.

Value Edit Description
'3.45.76.87

Fort uzed by the SMTP server (default 23]
sername for the SMTP server if it requires authentication

Fassword for the SMTF server if it requires authentication

Text that will be prefixed to the e-mail subject-line (default [jtrac])
When generating e-mail, this will be used as the from' address
Cwerride for the HELD setting of very strict SMPT relays

Hostname or IP address of the SMTF server to be used for sending e-mail

llse "true” for secure (25L) connection if required by the SMTP server

tp.fmyserver.comijtrac

rac Cpen lssues
I
a

0

S Iy Isg Ing Iag Ing Ing Ing I Ing g a9 U9 a9 U9 g

Javax.mail. zession JNDI name - if present, this will be used instead of the
Base UREL of your JTrac installation [ e.g. http:fmyserer/trac ) required fc
Individual header picture

Individual header text

=hould the owner of the task edit their items? (=et to true, default is false)
Default language used for this JTrac installation e.g. "de” for German

Time in minutes after which user session expires (default 30 minutes)

hWlaximum size in MB of file-attachments. (default 5 MB) Use -1 for no-limii
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The JTrac settings screen where you can configure an e-mail / SMTP server

JTrac also can lookup and use a INDI mail session (javax.mail.Session) if required. If you provide a INDI name,
JTrac will ignore the SMTP server details provided.

JTrac aso provides other settings for an individual headline (jtrac.header.text) and an individual logo on the
right-hand side (jtrac.header.text). If no logo is set the original JTrac logo is shown. Various background colors
(jtrac.color.*) and some other options can be set here as well. If the jtrac.edit.item configuration item is set to
true, people may edit their own items after creating it; otherwise, no change is possible. Admins are always able
to change the original item text.

3.4. Using only the WAR file

JTrac is designed so that you can be up and running by just deploying the WAR file into your existing web-
application server. Notethat you need aservlet 3.1 compliant container. For example, if you have Apache Tomcat
8.5.x, you can either copy the WAR file into the [tomcat.home]/webapps folder or choose to upload the WAR
file through the Tomcat console.

JTrac saves database information and uploaded attachments into a directory on the server. This directory is
logically called the "jtrac.home". When you do a"quick-install" of JTrac by just deploying the WAR file, JTrac
creates a ".jtrac” folder in the user home folder and uses that location as the home directory. This is great for
quickly evaluating JTrac but when you actually use JTrac in production you should configure the JTrac home
directory as alocation that can easily be backed-up for example.

3.5. Custom Installation

To customize the location of "jtrac.home" you have the following three options. On startup, JTrac tries to detect
the value of "jtrac.home", and checks the following configuration options in the order listed below.

3.5.1. Edit the "jtrac-init.properties” file

If you explode (unzip) the WAR file, you can edit the /WEB-INF/classeg/jtrac-init.properties file and customize
thelocation of "jtrac.nome". Note that you can choose to deploy JTrac as an exploded-war and it is not mandatory
that you re-package (zip) the WAR file after editing "jtrac-init.properties”.

3.5.2. Set a Servlet context parameter

For example you can specify the jtrac.home using the Tomcat administration console or as follows using a
<Context> parameter.

<Cont ext docBase="${catalina. home}/jtrac/jtrac.war">
<Par anmet er name="jtrac. home" val ue="C:/data/jtrac_honme"/>
</ Cont ext >

3.5.3. Set a System / JVM parameter

If you can easily set a system property called "jtrac.home" within the environment of your application server
then you don't need to edit the WAR file. Please look at the contents of "start.bat" to see an example of how
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the appropriate VM (Java Virtual Machine) parameters can be set when deploying JTrac. For example, if you
are using Apache Tomcat 5.5.X, you can set an environment variable called JAVA_OPTS before invoking the
startup script (startup.bat / startup.sh). Here is an example for Tomcat 5.5.X on Windows:

set JAVA OPTS=-Djtrac. hone=C./data/jtrac_honme -Dfil e.encodi ng=UTF-8

If "jtrac.home" has not been configured in any of the above ways, JTrac will create afolder called ".jtrac" in the
user home directory and proceed to use that as "jtrac.nome".

3.6. Using a different database such as MySQL

Y ou can configure the database that JTrac uses by editing the "jtrac.properties’ file that JTrac expects within the
"jtrac.home" folder. Notethat if JTrac does not find a"jtrac.properties’ filein the expected location, JTrac creates
afresh one which is pre-configured for HSQLDB. The default contents of thisfile are as follows:

dat abase. dri ver =or g. hsql db. j dbcDri ver

dat abase. url =j dbc: hsqgl db: file: ${jtrac. hone}/db/jtrac
dat abase. user nane=sa

dat abase. passwor d=

hi ber nat e. di al ect =or g. hi ber nat e. di al ect. HSQLDi al ect
hi ber nat e. show_sql =f al se

Y ou can edit the val ues above to match the settings of adatabase that you wish to use. Pleaserefer to your database
JDBC driver documentation for the values needed for the driver and URL. Y ou can look up the Hibernate dial ect
corresponding to your database type from this list. When using a custom database such as MySQL, you have to
create an empty database before starting JTrac. When JTrac starts, it will connect to the configured database and
create the schema (database tables) if not already present.

If you edit the "jtrac.properties’ file, ensurethat there are no trailing spacesin the entries shown above (especially
when cutting and pasting from somewhere). This can save you alot of frustration!

Don't forget to make the database driver available for the web-application. If you are using the bundled Jetty
web-app server, thisis as simple as placing the jar file in the "lib" folder along with the jetty jar files. If you
are using Tomcat, you can either place the jar file under "shared/lib" or within the "/WEB-INF/lib" folder of the
"jtrac" (exploded) WAR itself.

Given below isasample jtrac.properties file for MySQL. It assumes that you have created a new database called
"jtrac”. Using the default "root" user is obviously not advisable from a security point of view and you should try
and have a separate user for the database used by JTrac.

dat abase. dri ver =com nysql . j dbc. Dri ver

dat abase. url =j dbc: nysql : //1 ocal host/jtrac

dat abase. user nane=r oot

dat abase. passwor d=

hi ber nat e. di al ect =or g. hi ber nat e. di al ect. M\ySQLDi al ect
hi ber nat e. show_sql =f al se
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For MySQL, do not use the "autoReconnect=true" parameter in the MySQL URL, thisis not recommended by
the MySQL team. The HikariCP connection pool used internally by JTrac is configured to refresh stale database
connections.

Y ou should aso ensure that the database default character-set encoding is set correctly for your requirements
and UTF-8 is normally recommended. When setting up afresh JTrac installation on a non-default database such
as MySQL, it is best that you do a small test by creating an item with say Japanese or Chinese text in the
summary or description. Verify that special characters display correctly when viewing the item. Also check if e-
mail notifications ook okay aswell.

If your database default character set is not what is expected you can consider setting it explicitly for the database
to be used by JTrac. For example if using MySQL, you can create the database specifying the character set to
be used like this:

create database jtrac charset utf8;

And then you can force the encoding used by database connections in the JDBC URL. This is how the
corresponding line in "jtrac.properties’ will look like:

dat abase. url =j dbc: nysql : //1 ocal host/jtrac?useEncodi ng=t rue&char act er Encodi ng=ut f 8

3.7. Using a JNDI Datasource

Y ou can provide a INDI datasource name as an additional property called "database.datasource.jndiname” in the
"jtrac.properties’ file. JTrac will ignore the other database propertiesin this case.

3.8. Configuring LDAP Authentication

A couple of extraentriesin "jtrac.properties’ are required in order to configure LDAP authentication. JTrac will
attempt LDAP authentication if an "ldap.url” config entry is present.

| dap. url =l dap: // nyl daphost
| dap. sear chBase=DC=f oo, DC=bar , DC=or g

The following additional entry is recommended if you are using Active Directory. This switches on an LDAP
optimization that is specific to Active Directory.

| dap. acti veDi r ect or yDomai n=MYDOVAI N

The benefit of LDAP authentication is that users can sign-on to JTrac by using their existing LDAP credentials
(username and password). At the moment, LDAP support islimited to authentication and not authorization. Users
till have to be created by an administrator and mapped to the relevant Spaces using the JTrac administration
screens before they can start using JTrac.
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3.9. Integrating with CAS for Single Sign On

In order to integrate JTrac with CAS you have to edit a couple of XML files within the "WEB-INF" folder
(‘web.xml" and "applicationContext-acegi-cas.xml’). The changes that you need to make are described below.

3.9.1. Changes to web.xml

» Change "applicationContext-acegi.xml" to "applicationContext-acegi-cas.xml". This appears towards the start
of the file in the ‘contextConfigL ocation' context-param.

¢ Uncomment the filter and filter-mapping XML for the ‘acegi’ FilterToBeanProxy

« Uncomment the servlet and servlet-mapping XML for the 'casProxy' ProxyTicketReceptor. Y ou should also
uncomment the associated context-param called 'edu.yale.its.tp.cas.proxyUrl' and customize the value for your
environment.

3.9.2. Changes to applicationContext-acegi-cas.xml

Inthe XML corresponding to bean id "casProxyTicketValidator" - edit the following property valuesto suit your
environment:

casValidate

proxyCallbackUrl

trustStore

loginUrl
* logoutUrl

For more details and troubleshooting, you can refer to the Acegi documentation on CAS integration.

3.10. Installing as a Windows Service

Note that this approach can reportedly apply to other operating systems. If you have been able to do this
successfully on Linux or Mac environments, please consider contributing some documentation on this.

If you choose to use the bundled Jetty web-application server, you can easily install JTrac as a Windows service
so that it can start automatically when the host machine is switched on. One of the big advantages of thisis that
the console window will be invisible and will run in the background. Y ou can therefore avoid the possibility of
the Jetty server getting terminated because somebody decided to close "that pesky DOS Window that getsin the
way". Having JTrac start automatically without requiring someone to log-in isideal when you have a server that
may be restarted occasionally due to power outages or maintenance.

JTrac can be configured as a Windows service by using the Java Service Wrapper project. For convenience, the
JTrac distribution contains a "wrapper.conf" file in the "etc" folder that is pre-configured for the Java Service
Wrapper. But first you have to download the Java Service Wrapper distribution separately. Note that the Java
Service Wrapper project supports other operating systems such as Linux or Mac also.

Place some of the files from the Java Service Wrapper distribution into the JTrac folder structure as follows:

e From the "bin" folder, copy "wrapper.exe" to the "jtrac" root folder
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e From the"lib" folder, copy "wrapper.jar" and "wrapper.dll" into the "jtrac/etc" folder

To ingtall JTrac as a windows service, open a command prompt, change to the "jtrac" directory (where you
extracted the JTrac distribution) and run the following command:

wr apper . exe -i etc/w apper.conf

This will install a windows service called "JTrac-Jetty". You can now go to the Windows - Control Pandl ::
Administrative Tools :: Services dialog to start the "JTrac-Jetty" service. Note that this service is configured to
automatically start when Windows starts, by default. To remove the service, you can use the following command:

wr apper . exe -r etc/w apper.conf

The "wrapper.conf” filein the "etc" folder can be modified in case you need JTrac to run on adifferent port from
the default (80). Look for the "-Djetty.port=80" entry. When running as a service under the Java Service Wrapper,
you can look at the "wrapper.log” filein the "jtrac/logs' folder for troubleshooting.

3.11. What to Backup

Although in practice JTrac has been found to be extremely stable in production - to safeguard against hardware
failures, you should regularly backup the database and stored attachments. If you are using JTrac with the
embedded HSQL DB database, backing up the contents of "jtrac.home" will be sufficient. The HSQLDB datawill
be stored asfilesin adirectory caled "db" under the JTrac home.

If you are using the JTrac distribution as-is, i.e. if you are using the bundled Jetty application server - the JTrac
home directory will be called "data" and thisis created automatically under the folder where you un-zipped JTrac.

Of coursg, if you are using adifferent database you will have to backup the database separately. The "jtrac.home"
would still need to be backed up because this is where uploaded attachments are stored.

3.12. Upgrading

Please refer to the "upgrading” section of this document.
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Chapter 4. FAQ

4.1. Do we really need another issue tracker?

JTrac can beinstalled in afew minutes without having to type any commands and you don't even need to set-up a
database. Configuring an e-mail server for notifications is something easily done through the user interface. One
of the reasons why many people choose JTrac over other open-source issue trackers or bug trackers is because
of how easy it isto set up.

JTrac is also written from the ground up to make use of the very best and latest in Java. For example JTrac is
developed using JDK 5.0 features, uses Apache Wicket, Spring and Hibernate and has full internationalization
support.

JTracisdesigned to be ableto handle requirements management in the future and thisan areawherethereisaclear
lack of open source tools that support the needs of agile development teams. JTrac also has flexible workflow
capabilities and offers arare level of control over field-level permissions.

4.2. What is the JTrac architecture like?

The presentation layer is using the Apache Wicket framework.

The servicelayer usesthe Spring Framework. Also the Acegi Security framework for Spring has been used. JTrac
is effectively a"light-weight" Java EE application and any version 3.1 compliant servlet engine is sufficient for
deployment.

Hibernate is used for data persistence. This allows for JTrac to be database neutral and any database supported
by Hibernate can be used.

4.3. Why start with version 2.0? What about 1.0?

There was an earlier version of JTrac which used to be hosted at jtrac.dev.java.net. That project was called
"jTrac" (with alowercase'j") and it was based on Spring JDBC and M S Access. JTrac was compl etely re-written
to use Spring and Hibernate - and the 2.0 version number reflectsthis.

4.4. What is the username and password when you log in for
the first time?

username: admin

password: admin

Of course, it is recommended that you change the default password as soon as possible!

4.5. How can | help?

We welcome code contributionsin the form of patcheswhich you can submit here. JTrac has a detailed devel oper
guide which can get you up and running even if you are new to Java devel opment.

Do consider contributing a trandation which is very easy to do and does not require any knowledge of Java at
all. You can refer to this section of the developer guide for details.
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Read the section on interim builds on how you can help by testing the devel opment builds.

4.6. We are heavy users of JTrac but it is running on the
embedded HSQLDB database. Can it cope?

HSQLDB issurprisingly resilient and we have an instance of JTrac running in the place where | work that over a
span of 2 years has accumulated more than 2000 items across multiple spaceswith around 200 users. The database
file has grown beyond 10MB but there are still no signs of problems and the application screens still 1oad fast.

But depending on what you are comfortable with, you can consider moving to another database if your usageis
really high. The upgrading section of this document has details on how you can migrate data from HSQLDB to
other databases such as MySQL.

4.7. How can | customize the header, add a logo image or 're-
brand' JTrac for my use?

Thisisvery easy and does not require any Java programming knowledge. Y ou just need to edit acouple of HTML
files and place any needed resources like images in the right place. Have a look at the section on customizing
look and feel in the developer guide.

4.8. Why does JTrac have a limit on custom fields? | really
need more!

JTrac provides an ample number of custom fields which can be used for all kinds of tracking needs. In very rare
cases where people run out of custom fields, it isinvariably for "free text" fields. The limit on custom fields is
primarily for performance reasons especially where filtered searches are involved. So when JTrac introduces the
feature of being able to "tag" items, these kinds of things are likely to be covered.

Anyway, if you really, really want more custom fields, the JTrac code is very clean and you can easily customize
aversion that meetsyour requirements. A few people have reported having done thisand for example - thisforum
thread can help you get started.

4.9. How do | report bugs or feature requests?

Use the SourceForge trackers here:

« Bugs: https.//sourceforge.net/p/j-trac/bugs/

« Feature Requests:. https.//sourceforge.net/p/j-trac/feature-requests/

4.10. Why is JTrac not being used as the bug-tracker for this
project? You should be eating your own dog food right?
We are just trying to use the SourceForge infrastructure as far as possible and the activity on the SourceForge

trackers trandates into higher rankings which is important for project visibility. At this point, we would rather
not get into the details of hosting an instance of JTrac on the internet.
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Chapter 5. Roadmap

Have alook at our detailed developer guide and you will find that JTrac has one of the most developer-friendly
set-upsamong open-source projects. It will take you only afew minutesto be up and running no matter which Java
IDE you use. We actively encourage contributions and with your support JTrac can become better than it istoday.

Apart from using the forums you can also consider joining the JTrac mailing-list.

Notethat thisroadmap dates all the way back to the 2.1.0 days, and no longer reflectsthe priorities of the current
development team. Much of this will likely not be implemented, whereas other features not mentioned here may
see the light of the day. If you're missing something in particular (or found a bug), file aticket in the appropriate
ticket tracker, and we'll take it from there.

5.1. Field-Level "Hide" Permissions

In afuture version of JTrac, the ability to even hide fields depending on the role and status will be implemented.
The design for thisis already in place.

5.2. Nested Items

JTrac will support "nested” items under afirst-level "parent” item and the design and database schemafor thisis
aready in place. Thiswill allow usersto split tasksinto sub-tasks and opens up other possibilities. One of the plans
intheroadmap isto build JTrac into afull-fledged requirements capture tool complete with test-case management
and traceability. JTrac can then be used to manage user-stories or use-cases for agile development teams.

5.3. Custom Validation

Using Beanshell, users should be able to introduce custom routines to validate item data entered by a user. Even
conditional validation across fields should be possible.

5.4. Custom Scheduled Jobs

Again using Beanshell, users should be able to define routines to execute periodicaly, say at a pre-determined
time every day. Thiswould allow triggers for events such as slippage of a"due-date” field. This can be combined
with e-mail notifications. Also a daily dashboard summary could be mailed out once the scheduler is in place.
[Asof version 2.1.0 - the scheduler is already in place for those who are working on extending JTrac.]

5.5. Submit By Email

JTrac should be able to monitor an e-mail account and incoming e-mail should trigger creation / updation of items.
It would be handy to have attachments submitted through email also.

5.6. Saved Searches

It should be possible for usersto save search filters and re-use them. This has been partially implemented in 2.2.0
with the saved search/bookmark feature.
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5.7. Wiki Engine

Thereisaplan to embed awiki-engineinto JTrac. Thiswill supplement the requirements management road map.
This has been partialy implemented in 2.3.0.

5.8. Subversion Integration

Integration with Subversion has already been implemented using the JavaSVN library and this will enable
effective integration of bug reports with commit history in the future. Y ou can try out the existing experimental
support by going to the following url of your JTrac installation: http://[hostname]/jtrac/app/svn
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Experimental Subversion support: commits per user report

5.9. Tags

A one-to-many data model for being able to tag items "Web 2.0" style is already in place. This would be ideal
to track things such as mapping bugs to software release version numbers, associating keywords with items and
to do all kinds of other cool stuff.

5.10. RSS Feeds

RSS feeds will be introduced so that you can monitor new items and updates to items.

5.11. Import from other tools

Import from other issue tracking systems (such as BugZilla) to be considered. Once complete, this feature will
alow you to import raw datafrom a spreadsheet, apply any data cleanup needed, identify and load custom fields/
drop down values and finally import the items, creating a new Space and usersif required.
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In the latest version of JTrac, it is possible to import items from an Excel sheet. See this Y ouTube video for a
demo: https.//www.youtube.com/watchy=T6GxZn4gNY M

5.12. Single Sign On

JTrac usesthe Acegi Security framework which supportsintegration with a Central Authentication Service (CAS)
installation. Y ou can refer to the installation guide for how to configure JTrac to use CASfor single sign on. Asof
version 2.1.0 JTrac supports L DAP authentication out of the box. This needs to be improved by adding an admin
screen that can browse and add users from an LDAP server. Authorization using LDAP and allowing users to
plug in custom authentication and authorization routines would be good to have as well.

5.13. XML API

JTrac should be able to expose aremote XML API (SOAP or REST) so that core functionality can be invoked /
integrated with other systems.

5.14. Eclipse Mylyn integration

Mylyn (previously known as Mylar) integration in the form of a connector (Eclipse plugin) is currently being
implemented. The remote APl mentioned above is also being developed (REST).

5.15. Time Tracking

The database schema already has support for capturing planned vs actual effort against items. This needs to be
implemented and obviously will open up alot of possibilities.

5.16. Custom Reports

Although JTrac has an 'Excel Export' feature that should sufficefor all your reporting and charting needs, it would
be good to have areporting engine that allows the user to create custom reports and even schedule reports to be
sent out over e-mail.
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Chapter 6. Interim Builds

6.1. Overview

For the convenience of those who would like to test the latest possible builds of JTrac without having to check-
out and compile from version-control, binariesin WAR form are periodically uploaded to the JTrac web-site at
this URL: https.//j-trac.sourceforge.net/files/

Y ou would be able to see the time-stamp of the last uploaded binary when you access the above URL . Subscribers
to The JTrac mailing-list would be notified whenever anew binary isavailable. Thisisnot on adaily basis at the
moment and happens only when significant changes or fixes are made in the development version.

If you want to stay updated about the status of JTrac development as well as contribute and brainstorm ideas for
incorporation into future releases, please consider joining the JTrac mailing-list at: https://lists.sourceforge.net/
listg/listinfo/j-trac-users

6.2. Notes on using Interim Builds

Interim builds are provided only as WAR files. If you are using the embedded Jetty webapp-server, you have
to replace the WAR that came along with the formal downloadable distribution.

When you are replacing the WAR file in an existing installation it is best that you delete the contents of
the webapp-server temporary / work folder before re-starting. Details on how to do this are provided in the
"upgrading" section of this document.

In rare cases, there may be database schema changes. Thiswill be made clear in the upload notification that is
broadcast on the mailing-list. If you wish to retain existing data, you will have to run a database upgrade script.
Details on how to do this are also provided in the "upgrading” section of this document.

Even if the database schema has changed, JTrac will re-create the database if one does not exist on startup. So
when trying out the interim builds, this may be al that you really want to do. If you are using JTrac bundled
with Jetty and / or with the embedded HSQL B database, removing the old database is as simple as deleting the
"db" folder in which HSQL DB keeps the data files. Of course, you don't have to disturb your existing data at
al since running afresh instance of JTrac is as easy as extracting the distribution to a new directory.
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Chapter 7. Upgrading and Database Migration

Upgrading to higher versions of JTrac is usually as simple as replacing the WAR file and deleting the web-app
server temporary / work folder before re-starting. In some rare cases the database schema may have changed and
a script for updating the database would then be provided. It may also happen that upgrading the Jetty version
would be recommended in case you happen to be using the bundled Jetty webapp-server for deploying JTrac.

7.1. Deleting webapp temporary files

In case you are using the bundled Jetty server in the JTrac distribution, you should del ete the contents of the folder
called "work". Note that Jetty expects afolder called "work" to exist when it starts, so ensure that you leave the
empty "work" folder in place.

If you are using another application server please follow the steps for removing temporary files corresponding
to the server that you are using.

7.2. Upgrading the Database

Previoudly, if the JTrac release notes mentioned database schema changes, you needed to additionally run an
upgrade script before restarting the webapp-server with the new WAR in place. Upgrade scripts came in the
form of Beanshell scripts (*.bsh) and would be always released within the "etc" folder of the JTrac downloadable
distribution.

But starting with version 2.2.1, JTrac is configured to update the database automatically, so nothing needs to be
donefor this.

7.3. Upgrading Jetty

If you are using the embedded Jetty web-app server, you can also choose to upgrade the JAR files that make up
Jetty. Thisis optional, but is as ssmple as overwriting the contents of the "lib" directory with the corresponding
fileswithin the new distribution. Y ou can easily check if the Jetty related JAR file versions have changed because
the file-names clearly include the version numbers.

7.4. Database Migration

Using the Beanshell based approach above, it isrdatively straightforward to port datainto another database. This
isuseful especially in those cases where you start off using JTrac with the embedded HSQL DB database and then
decide to scale up and move to something like MySQL.

First, you should start the application re-configured to point to the new database and let JTrac do the hard work
of creating all the database tables. It is not necessary for Jtrac to be shut-down before proceeding with the next
step, but don't log-in yet!

A Beanshell script called "jtrac-hsgldb-to-mysqgl.bsh” isavailablein the "etc" folder of the JTrac distribution. Y ou
can execute thisjust like described in the previous section on upgrading. Note that you will need to have both the
database drivers on the classpath in this case. Y ou should of course edit the database connection parameters (for
database 1 and database 2) to suit your environment. Some more instructions are provided within the script fileon
how to ensure database encoding and invoke the script on the command line. For example, if your database has
alot of data, you should configure the Java process to use more memory by passing a command line parameter
like"-Xmx512m".
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This particular script is extremely generic and it should be possible to use this to migrate across combinations
of databases other than HSQLDB and MySQL. The use of BeanShell means that you can edit the script without
needing to compileit.

Do back-up your data before performing a database migration. Y ou are well advised to perform a"dry-run" and
test if everything is ok once. Do check if special characters (e.g. Japanese/ Chinese) can still be viewed correctly
when JTrac is using the new database. Also pay attention to any errors or warning messages that may appear on
the console when the migration script runs.
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Chapter 8. Developer Guide

8.1. Pre Requisites

JDK 8 (or higher)
« Maven 2.X

¢ Your Favourite IDE (e.g. NetBeans)

Accessto the internet (or aMaven 2 repository)

The JTrac development environment uses Maven 2 only for dependency management and generating and
deploying the JTrac website hosted at SourceForge. Almost all other development actions (clean, compile etc)
are fired through a detailed Ant script that is able to use the dependency information managed by Maven. Using
Maven ensures that no binaries (JAR files) need to be checked into version control at all.

You can get some idea about the details and rationale of the custom Ant + Maven integration approach from
this blog post.

But if you are comfortable using Maven, the pom.xml is Maven 2 compliant which means that you can directly
build the war file without Ant. Y ou can even choose to use the maven-jetty-plugin by uncommenting the section
in pom.xml that declares this.

Although NetBeansis preferred by the JTrac developers, depending on an "IDE Neutral" Ant script ensures that
you would easily be able to use Eclipse (or any other IDE of your choice) without any problems.

If you get stuck or have any questions about setting up and getting started, feel freeto usethe JTrac forumsfor help.

8.2. Check Prerequisites

Maven 2 should be in your "PATH". Y ou can test this out by opening a command prompt and trying to run the
command "mvn". If thisis set, you are ready to move to the next step.

8.3. Download / Extract Source

Download the source code from SourceForge and extract it to a convenient location. Note that the source codeis
a separate download from the main (binary) and the file name will be of the form "jtrac-src-X.Y .Z.zip".

Y ou could choose to check out the source code directly from the JTrac SourceForge Subversion repository. The
Subversion URL for the JTrac source codeis as follows:

https://sourceforge.net/p/j-trac/code/ HEAD/ tree/trunk/jtrac

If you are behind a corporate firewall that requires NTLM authentication, you can try atool called NTLMAPS
to check out from Subversion.

If you are using Windows, we recommend TortoiseSV N as a Subversion client.
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8.4. Customize Ant Build Properties File

The downloaded source code should contain asample"build.properties’ file or you can look at the XML comment
provided at the top of "build.xml" for the structure. Actually the couple or so entries are optional and you will
need them only if you want to use Tomcat (instead of Jetty) or use the IMeter script available for |oad-testing.

8.5. Generate Dependencies Properties File

Open a command prompt and change to the "jtrac" folder. Run the following command:

nmvn ant props: gener at e

This step will not only download all the required JAR files (which may take time only for the first time), but also
generate a standard propertiesfile that will contain all theinformation required for the Ant build script to operate.
Thefile generated is called "build-deps.properties’

Note that you need to perform this step every time the "pom.xml" file changes. This happensrarely and typically
when newer versions of JTrac dependencies (e.g. Spring and Hibernate) are avail able. Keep watching for changes
in the versions of JTrac dependencies or specifically changesto "pom.xml" to avoid any problems.

If the command does not work, maybe you are not connected to the internet. Here's atip that may help if you are
behind an HTTP proxy. This has been reported to work even when the proxy requires NTLM authentication. Y ou
can append a parameter when running Maven commands as follows:

m/n ant props: generate -Dhttp. proxyHost=172. 19. 56. 56

Note that if your proxy port is different from the default 80, you will have to add an "http.proxyPort" parameter
aswell.

8.6. Import project into your IDE

If you are a NetBeans user you are ready to build and run JTrac! Just use the "Open Project” option from the
"File" menu, browse to and select the "jtrac” folder. Y ou should be able to open it as avalid NetBeans project.

If you want to use Eclipse, that's easy aswell. First you have to run the following command and Maven will then
generate the Eclipse project descriptor filesfor you.

mvn ecl i pse: eclipse

That should create the ".project” and the ".classpath” files. Now its just a matter of importing "EXxisting Project
into Workspace" within Eclipse. Note that the Eclipse project descriptor files also need to be re-generated when
JTrac dependencies change, i.e. when "pom.xml" changes. Make sure you do this also if you ever run "mvn
antprops.generate’.
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For Eclipseto work with Maven 2, you have to have a classpath variable called "M2_REPQO" set correctly. Refer
the Maven 2 documentation for details on how to do this.

While debugging, if you would like to step through the source of dependencies as well, you can tell Maven to
download sources for dependent jar files. Note that source may not be available for some jars.

mvn ecl i pse: ecl i pse - Ddownl oadSour ces=true

8.7. Building And Running JTrac

Y ou can explore all the Ant targets that are available. Y ou can also try the "jetty-start" Ant target straight away
that will compile, create and deploy the exploded war as well as boot a Jetty server. For NetBeans users, the
"jetty-start” target is conveniently mapped to the "Run Main Project (F6)" shortcut, once you make JTrac the
"main project". Note that this Ant target is smart enough to detect if Jetty is aready running and will perform a
shutdown if required before re-starting.

When starting with freshly checked-out source code, the Ant script may prompt you for a JTrac Version and then
create a"version.properties’ file. This processisjust to make the JTrac release process easier so it does not really
matter what you type. Y ou would typically need to do this only once in development mode.

Maven has been configured to download the Jetty web server which drastically reduces the amount of setup that
you need to do in order to set up your development environment. Since JTrac creates the HSQLDB database if
required on startup, you do not need to worry about installing, configuring and creating any database either.

If you want to use Apache Tomcat instead of Jetty, just have "build.properties’ point to avalid Tomcat instance.
By now, you may have noticed that because of the Ant script, you don't even need a Tomcat or Jetty plugin in
either NetBeans or Eclipse.

8.8. Customizing look and feel

Thisisvery easy and does not require any Java programming knowledge. If you unzip thefile called "jtrac.war"
the HTML filesused by JTrac can befound inthefolder: "jtrac/WEB-INF/classes/info/jtrac/wicket". All you need
to do is edit '‘BasePage.html' which is the common template used by all web-pages in the JTrac user-interface.
Y ou may want to also edit 'LoginPage.html' and 'L ogoutPage.html' as well.

Y ou can place any additional images you need such as a company logo at the top level or in "jtrac/resources’
where all the other images used by JTrac are kept. JTrac uses a single CSSfile called "jtrac.css' which is also
in the "resources’ folder. You can easily customize the fonts, colors and icons used across JTrac by just editing
asingle CSSfile.

Recent versions of jTrac have a number of customization options built in under OPTIONS -> Manage Settings.
There it's possible to change the top-left image, the header text, and the colors used throughout jTrac without
having to jump through the hoops mentioned above, or having to know CSS.

8.9. Adding a language translation for JTrac

JTrac has full internationalization (i18n) support and you can easily add a new language without re-compiling
JTrac. All you need to do isintroduce atranslated version of the existing "messages en.properties’ file into the
"/WEB-INF/classes" folder. Note that you will need to unzip the WAR filein order to add morefilesto it.
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For example, if you need to add atrand ation into French, afile called "messages fr.properties’ should exist. You
can refer the list of Java locale codes here. Note that country specific locales are also supported, for example
"fr_CA" means "French, Canada’.

You can look at the existing tranglations e.g. "messages de.properties’ as examples. Note that JTrac needs to
be restarted for changes to the properties files to take effect. However, switching the language for any user can
easily be done anytime from the "Edit Y our Profile" link on the options screen and this takes effect the instant
the user saves his profile.

Y ou can also get the latest versions of the "messages_en.properties’ aswell as the available trandations directly
from version control at this url: https.//sourceforge.net/p/j-trac/code/HEA D/tree/trunk/jtrac/src/main/resources/
Since these may change alot, it is recommended that you check here as well before submitting a tranglation.
We recommend that you submit translations as attachments on the JTrac patches tracker where we keep track
of code contributions as well.
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