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Chapter 1. About

1.1. Copyright Information

Thisdocumentis copyright (C) 2004by thevariousScmbugcontributorswhowroteit. It is licensed
undertheGNU FreeDocumentationLicense.

Permissionis grantedto copy, distributeand/ormodify thisdocumentunderthetermsof theGNU Free
DocumentationLicense,Version1.1or any laterversionpublishedby theFreeSoftwareFoundation;with no
InvariantSections,noFront-CoverTexts,andwith noBack-CoverTexts.A copy of thelicenseis includedin
AppendixB.

Scmbug is freesoftware,licensedundertheGNU GeneralPublicLicense.

Thisprogramis freesoftware;youcanredistributeit and/ormodify it underthetermsof theGNU General
PublicLicenseaspublishedby theFreeSoftwareFoundation;eitherversion2 of theLicense,or (at your
option)any laterversion.

Thisprogramis distributedin thehopethatit will beuseful,but WITHOUT ANY WARRANTY; withouteven
theimpliedwarrantyof MERCHANTABILITY or FITNESSFORA PARTICULAR PURPOSE.SeetheGNU
GeneralPublicLicensefor moredetails.

Youshouldhave receivedacopy of theGNU GeneralPublicLicensealongwith thisprogram;if not,write to
theFreeSoftwareFoundation,Inc., 59TemplePlace- Suite330,Boston,MA 02111-1307,USA.

1.2. Disc laimer

No liability for thecontentsof thisdocumentcanbeaccepted.Follow theinstructionshereinat yourown
risk.

1.3. Ackno wledgments

Theexcellent BugzillaGuide(http://www.bugzilla.org/docs/tip/html)servedasanexamplein
preparationof thisdocument.Contentandstructuraldocumentelementswerereusedfrom thisguide.
The LDP AuthorGuide(http://www.tldp.org/LDP/LDP-Author-Guide/html/index.html) alsoservedasa
goodexample.

Developmentof thissystembene�tedfrom invaluableinsightonSCMandbug-trackingissues,along
with feedback,from JohnC. Quillan,Mark S.Reibert,Dave Swegen,theBugzilladevelopers,andthe
Subversiondevelopers.
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Chapter1. About

1.4. Document Conventions

Thisdocumentusesthefollowing conventions:

Descriptions Appearance

Warning

Caution
Don't run with scissors!

Hint Tip: Would you like a breath mint?

Note Note: Dear John...

Informationrequiringspecialattention

Warning
Read this or the cat gets it.

File or directoryname filename

Commandto betyped command

Applicationname application

Normaluser'spromptunderbashshell bash$

Rootuser'spromptunderbashshell bash#

Environmentvariables VARIABLE

Termfoundin theglossary cvs2cl

Codeexample <para>
Beginning and end of paragraph

</para>

Thisdocumentationis maintainedin DocBook4.2SGML format.
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Chapter 2. Intr oduction

2.1. What Is It?

Scmbug is asystemthatintegratessoftwarecon�gurationmanagementwith bug-tracking.It is
implementedin PerlandhasbeensuccessfullydeployedonUNIX-lik eandWindows systems.It is
pronouncedScum-bag.

2.2. Why Use an SCM System?

Thosewhodonotuseasoftwarecon�gurationmanagement(SCM)systemdonotmaintainahistoryof
modi�cationsperformedto their software.Whenbugscreepin their software,they donothave adequate
informationonhow changesto sourcecodecameabout.

SCMsystems,or evensimplesourcecodeversioncontrolsystems,makesurethata recordof all
changesandenhancementsto thesoftwareis maintained.They provideamethodof creating,storing,
andlabelingsoftwarechanges.

2.3. Why Use a Bug-trac king System?

Thosewhodonotuseabug-trackingsystemtendto rely onsharedlists,email,spreadsheetsand/or
Post-Itnotesto monitorthestatusof defects.Thisprocedureis usuallyerror-proneandtendsto cause
thosebugsjudgedleastsigni�cant by developersto bedroppedor ignored.

Integrateddefect-trackingsystemsmakesurethatnothinggetssweptunderthecarpet;they providea
methodof creating,storing,arrangingandprocessingdefectreportsandenhancementrequests.

2.4. Why Integrate SCM with Bug-trac king?

SCMsystemsmaintainsoftwarechanges.Bug-trackingsystemsmaintainlistsof softwareenhancements
anddefects.By examininga log of softwarechanges,it is uncertainwhythechangesoccurred.By
examininga log of defectreports,it is uncertainwhatchangedin softwarein responseto thedefects.

Integrationof SCMwith bug-trackingtiesthereasonwhya feature/defectwasdeveloped/�xedwith what
softwarechangesoccurredin theSCMsystemto accomplishthis.
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Chapter 3. Design

3.1. Goals

Thegoalsof Scmbugare:

• Providesynchronousveri�cation checksof SCMactionsagainstthebug-trackingsystem.
• Providea �e xible architecturethatcanbedeployedacrossthepublic Internetwith reasonablesecurity.

Permitintegratingrepositorieshostedby multipleSCMsystemsin separatenetworks,againstasingle,
publicly accessiblebug-trackingsystem,for usewith multiplemobiledevelopers.

• De�ne anSCMto bug-trackingintegrationinterfaceandmechanismthatwill permitintegrationof any
SCMsystemwith any bug-trackingsystem.

• Encouragedevelopersof otherSCMto bug-trackingintegrationefforts to solve the integration
problemonceand for all.

• IntegratemostpopularfreeSCMor sourcecodeversioncontrolsystems,suchasCVS,Subversion,
andArch.

• Integratemostpopularfreebug-trackingsystems,suchasBugzillaandMantis.

3.2. System Architecture

Scmbug is developedasaclient/server solution.As shown in Figure3-1, it consistsof asetof SCM
systemhooksthatcapturestandardSCMevents,agenericmechanismof handlingtheseeventson the
machinehostinganSCMrepository, aserverdaemonontowhich integrationrequestscorrespondingto
theseeventsaretransported,agenericmechanismof handlingtheserequests,andfunctionalitythatcan
processtheserequestsperbug-trackingsystem.

Figure3-1. Systemarchitecture.

Integration
DaemonGlue

CVS

loginfo,
verifymsg,
taginfo hooks

Subversion

post-commit hooks
pre-commit,

Bugzilla

Mantis

Bugzilla API:
globals.pl
CGI.pm

native
Mantis API

TCP
port 3872

activity.pl

Scmbug

WhenvariousSCMeventsoccur, suchascommittingsoftwarechangesor labelinga repository, they are
capturedusinghooksinstalledby Scmbug.Beforetheevent's activity is allowedto proceed,various
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Chapter3. Design

veri�cation checksareperformedasdescribedin Section4.2. Thesechecksaresynchronous;whenan
erroris detected,theevent's activity is stopped.

3.3. Related Systems

Scmbug is notoriginalwork. Mostof theintegrationfeaturesseparatingit from relatedsystemswere
�rst conceivedandimplementedby JohnC. Quillan for CVSandBugzilla.Thedistinguishingfeatures
of hiswork arethesynchronousnatureof theveri�cation checks,anda VDD Generator tool similar to
theonedescribedin Section7.2. His work wasnever publicly released.Scmbugattemptsto continuea
redesigned,clean-roomimplementationof thatwork, supportingawidervarietyof SCMand
bug-trackingsystems.

OthersystemsthatintegrateSCMwith bug-trackingaredescribedbelow. Along with Quillan's work,
thesesolutionsareunsuitablefor certaindevelopmentenvironments.

3.3.1. Bugzilla Email Gateway

SCMsystemscanintegratetheir actionswith BugzillausingtheBugzillaemailgateway. Hookscripts
installedin anSCMsystemcanemailtheresultsof thesystem'sactionsto anemailaccountcon�gured
to parsetheemailandprocessit accordingly. An exampleof suchacon�gurationis availablefrom Steve
McIntyre's (http://www.einval.com/~steve/software/cvs-bugzilla/)webpage.

Thisapproachis not synchronous.For example,if auseraccidentallycommitsagainstthewrongbug
number, or abugagainstwhichheis not theowner, theSCMsystemwill proceedwith thecommitaction
regardless,withoutgiving theusertheoptionto correcthisactions.Additionally, if theemailgateway is
notactive, thedeveloperwill notbeimmediatelyawarethatintegrationfailed.

3.3.2. CVSZilla

Tony Garnock-Jones'CVSZilla(http://homepages.kcbbs.gen.nz/~tonyg/) integratesSCMevents
producedby CVSwith Bugzilla. It alsoextendsCVSto give rudimentarysupportto "change-sets",or
"transactions".

CVSZilla doesnotsupportintegrationof eventsproducedby any SCMsystemin agenericway. It
modi�es theBugzillaschemaanddoesnotwork with futureversionsof Bugzilla.Finally, it assumesthat
theTCPportusedby MySQL is accessiblefrom themachinehostingtheCVSrepository.

Thelastassumptiondoesnotalwayshold true,especiallywhenabug-trackingsystemis usedto track
developmentof mobiledevelopers(laptopusers),needingthe�e xibility to work bothlocally and
remotely, onmultipleprojects,acrossdifferentorganizationalunits.Experiencehasshown thatthis is a
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Chapter3. Design

commonscenarioin organizationswith limited hardware,software,or laborresources,suchasan
academicenvironment.

For example,imagineintegratingCVSactionsfrom arepositoryhostedonapersonallaptopwith a
Bugzilla instancethatneedsto bepublicly accessiblefrom theInternet.Thissamebug-trackingsystemis
usedfor collaborationwith othermobiledevelopersof adifferentorganizationona joint projecthosted
ona third machine.Integrationover thepublic Internetis notpossiblewithoutopeningtheMySQL
databaseportBugzillauses.Openingthisport is unnecessarilyinsecure,exposingaccessto other
applicationshostedon thesamedatabasesystem.TheScmbugdaemonexposestheminimumrequired
integrationinterfacebetweenanSCMsystemandabug-trackingsystem.

3.3.3. Other Integration Systems

Commercialproductsconcentrateonly on integratingaparticularSCMsystemwith aparticular
bug-trackingsystem,in aproprietaryway. They donotattemptto de�ne apublicSCMto bug-tracking
integrationinterface,andsolve theintegrationproblemonceandfor all.

Scmbug is aneffort for de�ning anSCMto bug-trackingintegrationinterfaceandmechanismthatwill
permitintegrationof any SCMsystemwith any bug-trackingsystem.
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Chapter 4. Features

4.1. Integration Actions

For everySCMevent,multiplecorrespondingintegrationactionsmaybeissuedfrom theglueto the
daemon.Thelist of possibleintegrationactionsis:

• activity_verify : An activity_commit integrationactionwill soonfollow, anddatacollected
from thecorrespondingSCMeventmustbeveri�ed �rst.

• activity_commit : A softwarechangehasalreadybeencommittedin theSCMsystem,andthis
eventmustbeintegratedwith bug-tracking.Thisactionusuallyfollowsanactivity_verify
integrationaction.

• activity_tag : A softwarelabelingoperationis issuedin theSCMsystem,andthiseventmustbe
integratedwith bug-tracking.

4.2. Veri�cation Checks

WhenvariousSCMeventsoccur, veri�cation checksareperformedbeforetheSCMeventis allowedto
proceed.Somechecksareperformedby theglueon theclient side,themachinetheSCMrepository
resides.Someothersareperformedon theserverside,themachinehostingtheScmbugdaemon.

4.2.1. Glue Checks

An integrationrequestis issuedto theScmbugdaemonif thefollowing checks,performedby theglue,
succeed.

4.2.1.1. Enabled Integration

SCMeventswill beintegratedwith bug-trackingonly if theintegrationglueis enabled.Thiscanbe
controlledin thegluecon�guration�le usingtheenabled variable,asshown in Figure4-1.

Figure4-1.Glue enablingvariable.

#
# Flags whether the glue is active
#
enabled => 1,
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Chapter4. Features

4.2.1.2. Suppor ted SCM version

SCMtoolsmaywork considerablydifferentbetweenseparateversions.For example,CVSchanged
duringthe1.12.xseriestheformatof command-lineargumentssuppliedto integrationhooks.
Appropriatesupportis neededto handletheir idiosynchracies.TheSCMtool's versionis detectedat
runtime,andinteractionwith thetool is handledaccordingly.

Oneof theproblemswith someSCMsystemsis thatthey mayunsetthePATHvariable(e.g.Subversion
in 1.2.x).Thelist of pathsto thetool'sbinariesmustbesuppliedin thegluecon�guration�le usingthe
binary_paths variable,asshown in Figure4-2. It is veri�ed at runtimethateachbinaryneededby an
SCMtool is presentin only onepathfrom thelist supplied,to avoid accidentallyinvoking thewrong
versionof thetool dueto anincompleteinstallationof theSCMtool.

Figure4-2.Paths to the SCM tool'sbinaries.

# Comma(,)-separated list of paths to any binaries the SCM
# tool may need to use
binary_paths => '/usr/local/bin:/usr/bin',

4.2.1.3. Use of log messa ge template

Thelog messagesuppliedto theSCMsystemwhencommittingasoftwarechangeis veri�ed to matcha
log templateexpectedby Scmbug.Two regularexpressionsdescribehow thebug id andlog comment
will beidenti�ed. Thesearede�ned aspartof the log_template policy variableasshown in
Figure4-3, throughthevariablesbugid_regex andlog_regex .

A way to split a list of multiplebug ids into separateids is alsodescribedwith a regularexpression
throughthevariablebugid_split_regex . This is neededin orderto permitspecialcharactersto
preceedabugnumber. For example,insteadof separatingbug idsusingawhitespaceor comma,one
maywantto alsopre�x abug id with a '#'. Bug-trackersmaythenautolinkify in their commentsabug id
thatis pre�xedby a '#' (e.g.Bugzilla).An examplelog messageacceptedby theseexpressionsis shown
in Figure4-4.

Figure4-3.Regular expressionsdescribing the bug id, the split of bug ids and the log message.

log_template => {
# The bugid_regex is a regular expression that must set
# the unnamed variable $1 to the bug number, or list of
# bug numbers. It is checked for a match as: m/$regex/s
bugid_regex => 'bug\s*(.*?):',
# The bugid_split_regex is a regular expression describing
# how a list of bug ids will be split in individual bug
# numbers. It is split as: /$regex/
bugid_split_regex => ',\s+#|\s+#|,|\s+',
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Chapter4. Features

# The log_regex is a regular expression that must set the
# unnamed variable $1 to the log comment. It is checked
# for a match as: m/$regex/s
log_regex => 'bug.*?:\s*(.*)'
},

This templatecanbecustomizedwhentheScmbugcodebaseis con�gured,prior to installation.The
arguments--with-template-bugid-regex= < regular_expression > ,
--with-template-bugid-split-regex= < regular_expression > , and
--with-template-log-regex= < regular_expression > canbepassedto configure , shown in
Figure8-1.

Figure4-4.Example log messageaccepted.

bug 441:Improved the documentation of policy log_template by adding
an example log message.

4.2.1.4. Presence of distinct bug ids

Thelog messagesuppliedto theSCMsystemwhencommittingasoftwarechangeis veri�ed to include
only distinctbug ids.

4.2.1.5. Valid log messa ge size

It is veri�ed thatthelog messagesuppliedto theSCMsystemsystemmeetsacon�gurableminimumlog
messagesizelimit. Thisbehavior is de�ned in thegluecon�guration�le usingthe
minimum_log_message_size policy variable,asshown in Figure4-5.

Figure4-5.Minimum log messagesizepolicy.

# Minimum number of characters log message.
minimum_log_message_size => {

enabled => 1,
size => 50
},

4.2.1.6. Convention-based labeling

It is veri�ed thatthenamesusedin labelingoperations,suchascreationof tagsor branches,matcha
con�gurablelabelnamingconvention.Thisbehavior is de�ned in thegluecon�guration�le usingthe
label_name policy variable,asshown in Figure4-6.
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Chapter4. Features

Figure4-6.Label naming convention policy.

# Format of label names (tag or branch names) defined as
# regular expressions.
label_name => {

enabled => 1,
names => [

# Convention for official releases.
# For example:
# SCMBUG_RELEASE_0-2-7
'^.+?_RELEASE_[0-9]+-[0-9]+-[0-9]+$',

# Convention for development builds.
# For example:
# SCMBUG_BUILD_28_added_a_policies_mechanism
'^.+?_BUILD_[0-9]+_.+$',

# Convention for branches.
# For example:
# b_experimenting_with_policies_on_glue_side
'^b_.+$',

# Convention for private developer tags. Uses
# the developer's initials (either 2 or 3).
# For example:
# p_kpm_prior_to_bug353_stabilization_fixes
'^p_[a-zA-Z][a-zA-Z]?[a-zA-Z]_.+$'
]

}

4.2.2. Server Checks

Whenanintegrationrequestis receivedby theScmbugdaemon,thefollowing serverchecksare
performed.

4.2.2.1. Presence of bug ids

Thelog messagesuppliedto theSCMsystemwhencommittingasoftwarechangemayberequiredto
includeat leastonebug id. This is determinedusingthepresence_of_bug_ids policy variable,as
shown in Figure4-7.
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Chapter4. Features

Figure4-7.Presenceof bug ids policy.

#
# Presence of bug ids. There are 3 options:
#
# - 'required'. A bug id must be specified during each
# activity. Activities without a bug id will not be permitted.
#
# - 'optional'. If a bug id is supplied, the activity will be
# integrated. If not the activity will be permitted to go
# through in the SCM system, but without bug-tracking
# integration.
#
# - 'none'. Never integrate activities regardless. This is
# different than flagging the glue inactive. The remaining
# policies are still enforced were applicable.
# (e.g. policy minimum_log_message_size).
#
# This policy is ALWAYSenabled
presence_of_bug_ids => {

value => 'required'
},

4.2.2.2. Valid SCM to bug-trac king username mapping

All integrationrequestsmustincludetheSCMusernameof theuserissuinganintegrationrequest.This
usernamemustbemappedto theusernameof theuserin thebug-trackingsystem.Bug-trackingsystems
thatdonot supportSCMusernamesareaccomodatedthroughausernamemappinglist de�ned in the
daemoncon�guration�le usingtheuserlist variable,asshown in Figure4-8.

Two typesof usernamemappingsarepossible.The�rst is amappingbasedona list of regular
expressionsthatdescribehow theSCMusernamewill bematchedandhow it will betransformed,using
themapping_regexes variable.Thesecondis adirect,one-to-onemappingof anSCMusernameto a
bug-trackingsystemusername,usingthemapping_values variable.Mappingsbasedon
mapping_values canoverridemappingsbasedon mapping_regexes .

Figure4-8.SCM to bug-tracking usernamemapping.

# Translation list of SCM usernames to bugtracking system
# usernames. Mappings based on mapping_regexes are applied
# first. Mappings based on mapping_values are applied second, and
# thus can override a mapping based on mapping_regexes.
userlist => {

# This is a mapping based on regular expressions. The first
# expression defines how the SCM username will be matched. The
# second defines how it will be transformed, and uses the
# unnamed variable $1 that was described by the first
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Chapter4. Features

# expression. The mapping is checked for a match as:
# m/$first_regex/
# and is applied as: s/$first_regex/$second_regex/
mapping_regexes => {

enabled => 0,
values => {

# This is an example of mapping a Windows Domain user
# from 'DOMAIN\user' to 'user@EMAIL_DOMAIN.com'
'^DOMAIN\\\\(\w+)$' => '$1\@EMAIL_DOMAIN.com',
# This is an example of mapping a UNIX user from
# 'example_user' to 'example_user@exampledomain.com'
'^(\w+)$' => '$1\@exampledomain.com'

}
},

# This is a one-to-one mapping of SCM usernames to bugtracking
# system usernames. Mappings in this list override mappings
# from mapping_regexes.
mapping_values => {

enabled => 0,
values => {

'DOMAIN\\example_user' => 'example_user@DOMAIN.com',
'example_user2' => 'example_user2@exampledomain.com'
}
},

}

If theSCMusernamealreadymatchesthebug-trackingusername,thesemappingscanbedisabled.

4.2.2.3. Valid product name

An activity_verify integrationrequestmustreferto bug ids �led againsttheSCMsystem's
associatedproductnamein thebug-trackingsystem.Theproductnameis de�ned in theglue
con�guration�le usingtheproduct_names policy variable,asshown in Figure4-9.

Figure4-9.Product namevariable.

product_names => [
'replace_with_product_name'
]

Someorganizationsmayfollow adevelopmentmodelthatpermitsmultipleproductsto behostedunder
thesameSCMrepository. For example,multipleproductnamesin thebug-trackingsystemmay
correspondto multiplebranchesin theSCMsystem.Scmbugwill acceptmultipleproductnamesto
accomodatethisscenario,asshown in Figure4-10. In thiscase,anactivity_verify integration

12



Chapter4. Features

requestmustreferto bug ids �led againstat leastoneof theSCMsystem'sassociatedproductnamesin
thebug-trackingsystem.

Anotherexamplewheremultipleproductsmayberequiredwouldbeacontractingcompany maintaining
all their contractsin thesameSCMrepositorybut usingseparateproductnamesin thebug-trackingtool.

Thedownsideof usingmultipleproductnamesis thatlabelingoperationswill notbeintegrated,sincethe
gluecannotdeterminewhichproductis beinglabeledwhena tagor branchis created.No
activity_tag integrationrequestsareissuedfrom theglueto thedaemonwhenmultipleproduct
nameshavebeenspeci�ed.

Figure4-10.Multiple product names.

# If only one product name is supplied, each bug id supplied
# during commit messages must be filed against this product
# name. Labeling operations are also integrated.
#
# If more than one product name is specified, each bug id
# supplied during commit messages must be filed against at
# least one of the product names. This comes at the expense of
# no longer integrating labeling operations.
#
# This policy is ALWAYSenabled
product_names => [

'Product_Standard',
'Product_Professional_Edition',
]

Note: We must note that, from an SCM perspective, hosting multiple products that share a common
codebase in the same SCM system may not be the ideal way to go. Organizations that follow this
development model may want to consider developing their common codebase in it's own SCM
repository, as a separate product. They can then import the common code as a vendor branch in
multiple SCM repositories, each corresponding to a single product name they wish to publicly
release. More information on vendor branches can be found in the CVS
(https://www.cvshome.org/docs/manual/cvs-1.12.9/cvs_13.html#SEC104) and Subversion
(http://svnbook.red-bean.com/svnbook/ch07s04.html) manuals.

4.2.2.4. Valid bug owner

It is veri�ed thattheSCMuserissuinganactivity_verify integrationrequestis theownerof thebug
againstwhichsubsequentintegrationrequestswill beissued.Thisbehavior is optionalandcanbe
con�guredin thegluecon�guration�le usingthevalid_bug_owner policy variable,asshown in
Figure4-11.
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Chapter4. Features

Figure4-11.Valid bug owner policy.

# The SCM user issuing an activity must be the user to which
# the bug is assigned
valid_bug_owner => {

enabled => 1,
}

4.2.2.5. Open-b ug-state

Thebugagainstwhichanactivity_verify integrationrequestis issuedmustbein anopen,active
statein thebug-trackingsystem.

4.2.2.6. Mail on success

An emailcanbesendwhenanactivity is accepted.This is de�ned in thegluecon�guration�le usingthe
mail_on_success policy variable,asshown in Figure4-12.

Figure4-12.Mail on successpolicy.

# Send an email after a successful activity (both committing
# and labeling).
mail_on_success => {

enabled => 0,
# Sending email when a tag is moved or deleted in CVS can
# be annoying, since multiple emails are sent per
# directory(but not when a tag is added). mail_on_label
# can disable that behavior.
mail_on_label => 1,
values => {

# Must be a valid email address
To => 'replace_with_commit_mailing_list_email@exampledomain.com',
# Must be a valid email address
From => 'Scmbug < replace_with_mailing_list_owner_email@exampledomain.com > ',
# Defaults to localhost if left empty
Smtp => 'replace_with_mail_server.domain.com'

}
}
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4.3. Integration of SCM Log Messages

Whenasoftwarechangeoccursin theSCMsystem,a log messagemaybeusedto describethechange.
Usinganactivity_commit integrationrequest,this log messageis insertedin thebug-trackingsystem
againstthespeci�edbug id.

4.4. Integration of SCM Labeling Operations

Whena tagor branchoperationis issuedin theSCMsystem,anameis usedto describethissoftware
labelingoperation.Usinganactivity_tag integrationrequest,this labelis insertedin thelist of
possibleversionsof theproductin thebug-trackingsystem.
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5.1. CVS

CVSis theConcurrentVersionsSystem,thedominantopen-sourcenetwork-transparentversioncontrol
system.

Scmbugsupportsveri�cation checks,integrationof log messageswith thebug-trackingsystem,and
integrationof labelingoperationsfor CVS.Variousde�cienciesof CVS introducecomplicationsin
integration.It is recommendedthatusersof CVSupgradeto Subversion.

CVSdoesnot requireusersto entera log commentwhendirectoriesareaddedin a repository. Scmbug
doesnotovercomethis limitation, eventhoughit is possible
(http://bugzilla.mkgnu.net/show_bug.cgi?id=285)to doso.

Anotherlimitation of CVS is thatit doesnotprovideanintegrationhookon ' cvs admin -o
(http://bugzilla.mkgnu.net/show_bug.cgi?id=176)'.

A majordrawbackof CVS is it' s lackof atomictransactions.As aside-effect,whenthesamelog
messageis usedto commit�les in two separatedirectories,two integrationactionsoccurusingthesame
log message.Duplicatelog messagesarethenenteredin thebug-trackingsystem.An exampleof thiscan
beobservedin bug353,in comments2 and3 (http://bugzilla.mkgnu.net/show_bug.cgi?id=353#c2).It is
possible(http://bugzilla.mkgnu.net/show_bug.cgi?id=265)to introducelogic in theScmbugdaemonthat
cansolve thisproblem.

A commonlimitation of othersystemsintegratingCVSwith bug-trackingresultedfrom theinadequate
mechanismCVSusesto provide thelist of affected�les in acommittrigger. For each�le, theold
version,new version,andthe�lename,all separatedby commas,canbepassedascommand-line
argumentsto anintegrationtriggerscript.Whenthe�lenames,or thedirectoryin which the�les reside,
containeithercommasor whitespaces,aprocessingscriptusingasingleregularexpressionto parse
theseargumentswill getconfused.Somesystemsaddressedthisby requiringsourcemodi�cations
(http://www.einval.com/~steve/software/cvs-bugzilla/#loginfo)to theCVSbinary, anddistributed
patchesfor it. Scmbugaddressesthis issueby employing a statefulparser
(http://bugzilla.mkgnu.net/show_bug.cgi?id=286#c2).Usingthisparser, theprobabilityof �les and
directorieswith whitespacesor commascontainedin theirnamesto confusetheintegrationglueis
marginal.For example,the�lename shown in Figure5-1 is accepted.

Figure5-1.A complex�lename acceptedby the CVS glue.

a file with spaces,NONEs, commas, digits,1.1,2.numbers close to dots.1.2,NONe.txt
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Scmbughasbeenveri�ed to work againstthefollowing releasesof CVS:

• 1.11.21

Somewhereduringthe1.12.xseriesof CVS(e.g.1.12.9)thecommandline templateformatchanged
(https://www.cvshome.org/docs/manual/cvs-1.12.10/cvs_18.html#SEC186).Thisnewer formatis not yet
(http://bugzilla.mkgnu.net/show_bug.cgi?id=464)supportedby Scmbug.

5.2. Subversion

Subversionis acompellingreplacementfor CVS.

Scmbugsupportsveri�cation checks,integrationof log messageswith thebug-trackingsystem,and
integrationof labelingoperationsfor Subversion.

Subversionis not yet (http://subversion.tigris.org/issues/show_bug.cgi?id=1973)capableof usinga
prede�nedlog templatewhentheuser'seditoris openedto entera log comment.As a result,thelog
templateexpectedby Scmbugmustbeenteredby theuser.

Scmbughasbeenveri�ed to work againstthefollowing releasesof Subversion:

• 1.0.6

• 1.1.3

• 1.2.3

• 1.3.0

5.3. Other SCM Systems

AdditionalSCMfrontendscanbesupportedby Scmbug.Developersandsystemintegratorsof the
following SCMsystemsarestrongly encouragedto contributeanSCMintegrationfrontend:

• Aegis

• Arch

• Bazaar-NG

• Bitkeeper

• Clearcase
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• Katie

• Monotone

• OpenCM

• Perforce

Developinga frontendrequires:

• Committingto supportthis frontendin futurereleasesof Scmbug.

• Creatinganew frontendmodulenamedsrc/lib/product/Glue/FrontendName.pm.in . The
CVSfrontendsrc/lib/product/Glue/CVS.pm.in servesasagoodexample.

• Updatingsrc/lib/product/Glue/Glue.pm.in:check_configuration accordingly.

• Updatingthecon�gurationmanagement�les configure.in andMakefile.in to autogenerate,and
autocleanupthenew frontend.

• Updatingthe install-tools ruleof Makefile.in to install thenew frontendfrom source.

• Creatinganew directorynamedsrc/glue/templates/frontendname thatincludestemplate
hook/triggerscripts.TheCVStriggerscriptsin src/glue/templates/cvs serveasagoodexample.

• UpdatingtheGlueInstaller src/scripts/install_glue.pl.in andits manpage
doc/manpages/install_glue.sgml.1.in to supportthenew frontend.

• UpdatingtheVDD Generator src/scripts/vdd_generator.pl.in andits manpage
doc/manpages/vdd_generator.sgml.1.in to supportthenew frontend.

• Updatingthedocumentationin doc/manual to re�ect supportfor thenew frontend.

18



Chapter 6. Bug-trac king Backends

6.1. Bugzilla

Bugzillais anenterprise-classpieceof softwarethattracksmillions of bugsandissuesfor hundredsof
organizationsaroundtheworld.

Bugzilladoesnotprovideapublic interfacefor SCMintegration.Nevertheless,theScmbugdaemon
attemptsto reusefunctionalityalreadyavailablein thePerl-basedBugzilla libraries.As a result,the
sourcecodeusedto hostaBugzilla instancemustbelocally accessibleby thedaemon.The
installation_directory variableis usedto de�ne thelocationof theBugzillasourceinstallationas
shown in Figure6-1.

Figure6-1.Bug-tracker installation dir ectory.

# Used only for Bugzilla.
#
# Path to the directory of the bugtracker sources providing an
# API that the daemon can use
installation_directory => '/usr/share/bugzilla/lib'

Additionally, the installed_locally variableis usedto �ag whetherBugzilla is installedlocally on
thesamemachinethedaemonis runningasshown in Figure6-2. This is requiredto �ush Bugzilla's
versioncachewhenSCMtagsareaddedor deleted,andimmediatelyre�ect tagmanipulationto
Bugzilla's userinterface.

Figure6-2.Bug-tracker installed locally variable.

# Used only for Bugzilla.
#
# Flags whether the live bugtracker instance is installed
# locally on the same machine the daemon is running
installed_locally => 1,

Note: For example, it is possible to install Bugzilla in machine A, and install a duplicate Bugzilla
source in machine B where Scmbug is installed. In this scenario installation_directory would
be set to Bugzilla's source code path on machine B, but the variable installed_locally would be
set to 0.
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TheBugzilladevelopersareplanning(http://bugzilla.mozilla.org/show_bug.cgi?id=254400)to providea
formalSCMintegrationinterfacein futurereleases.

As of version2.18,Bugzilladoesnotyet supportamappingof theSCMusernameto aBugzilla
username.An SCMto bug-trackingusernamemappingis accomodatedby theintegrationdaemonusing
theuserlist variable,asshown in Figure4-8.

Scmbughasbeenveri�ed to work againstthefollowing releasesof Bugzilla:

• 2.14.2

• 2.16.5

• 2.18rc2

• 2.19.2

• 2.20.0

6.2. Mantis

Mantisis awebbasedPHP/MySQL-basedbugtrackingsystem.

Mantisdoesnotprovideapublic interfacefor SCMintegration.However, theScmbugdaemonincludes
anative Perl-basedbug-trackingbackendfor integrationwith Mantis.Con�gurationof thevariables
installation_directory (Figure6-1) andinstalled_locally (Figure6-2) is not required.

Mantissupportsinstallationwith multipledatabasebackends.Thedaemoncon�gurationvariable
database_vendor de�nestheselecteddatabasebackend,asshown in Figure6-3.

Figure6-3.Databasevendor variable.

# Valid values are the ones accepted by the Perl DBI.
#
# For Bugzilla, this value is ignored
#
# For Mantis, *some* valid values (there are others) are:
# - 'mysql'
# - 'Pg'
database_vendor => 'mysql',

TheMantisdevelopersareplanning(http://www.futureware.biz/mantis/view.php?id=151)to providea
formalSCMintegrationinterface(http://www.futureware.biz/mantisconnect/)in futurereleases.
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As of version0.19.0,Mantisdoesnot yet supportamappingof theSCMusernameto aMantis
username.An SCMto bug-trackingusernamemappingis accomodatedby theintegrationdaemonusing
theuserlist variable,asshown in Figure4-8.

Scmbughasbeenveri�ed to work againstthefollowing releasesof Mantis:

• 0.19.0

• 1.0.0rc3

6.3. Other Bug-trac king Systems

Additionalbug-trackingbackendscanbesupportedby Scmbug.Developersandsystemintegratorsof
thefollowing bug-trackingsystemsarestrongly encouragedto contributeabug-trackingintegration
backend:

• AntHill

• Bosco

• debbugs

• DoubleChocoLatte

• Eventum

• GForge

• GNATS

• Helis

• ITracker

• phpBugTracker

• Roundup

• Scarab

• Trac

• TUTOS

• Workbench

Developingabackendrequires:

• Committingto supportthisbackendin futurereleasesof Scmbug.

• Creatinganew backendmodulenamedsrc/lib/product/Daemon/BackendName.pm.in . The
Bugzillabackendsrc/lib/product/Daemon/Bugzilla.pm.in servesasagoodexample.
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• Updatingsrc/lib/product/Daemon/Daemon.pm.in:read_configuration accordingly.

• Updatingthecon�gurationmanagement�les configure.in andMakefile.in to autogenerate,and
autocleanupthenew backend.

• Updatingthe install-server ruleof Makefile.in to install thenew backendfrom source.

• Updatingthedocumentationin doc/manual to re�ect supportfor thenew backend.
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7.1. Glue Installer

Thecommandscmbug_install_glue is usedto install theintegrationgluein anSCMrepository.
Existinghooksusedin theSCMsystemarenotoverwritten.An exampleinstallingthegluein a
Subversionrepositoryis shown in Figure7-1.

Figure7-1.Glue Installation in a Subversion repository.

$ scmbug_install_glue --scm=Subversion --product=TestProduct \
--repository=/tmp/testrepository --bug=1 --binary-paths=/usr/bin \
--daemon=127.0.0.1

This is the installation script of the Scmbug glue.
The glue will be installed in repository: /tmp/testrepository.
This is a repository for the Subversion SCM tool.
The product name in the bug tracking system is TestProduct.
The integration glue will be committed against bug 1.
The IP address of the Scmbug integration daemon to contact is 127.0.0.1.
-------------
Press Enter to continue or Ctrl-C to cancel

Glue processing has been prepared in /tmp/Scmbug.30670
Installing part1
Check everything there before I commit or hit Ctrl-C to exit

Glue processing has been prepared in /tmp/Scmbug.30670
Installing part2
Check everything there before I commit or hit Ctrl-C to exit

7.1.1. CVS

Integrationgluecanbeinstalledin bothlocalandremoteCVSrepositories.

After installation,the�le < CVS_REPOSITORY_PATH> /CVSROOT/etc/scmbug/glue.conf holdsthe
con�gurationof theglue.

7.1.2. Subversion

Subversionrepositoriesdonotsupportinstallationof theintegrationglueremotely. Local repository
accessis required.
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After installation,the�le < SVN_REPOSITORY_PATH> /hooks/etc/scmbug/glue.conf holdsthe
con�gurationof theglue.

Subversiondoesnotdistinguishbetweencommitactivitiesandcreationof tagsor branches.It
recommends(http://svnbook.red-bean.com/svnbook/ch04s07.html)thattheusermanuallycreates
top-level directoriesnamed/trunk , /tags and/branches . Whenit' s time to createa tagor branch,
Subversionproposesfollowing theconventionof creatingacopy of themaintrunkusing 'svn copy'
in the /tags or /branches directories.As a result,thegluemustmanuallydetectif an
activity_verify issuedby Subversionalsoimpliesanactivity_tag . To doso,it checksfor
additionof new subdirectoriesin thedirectories/tags or /branches . Thisbehavior is de�ned in the
gluecon�guration�le usingthe label_directories variable,asshown in Figure7-2.

Figure7-2.De�ning the Subversion labeling dir ectories.

label_directories => [
'tags',
'branches'
]

7.2. Version Description Document Generator

Thereare plans(http://bugzilla.mkgnu.net/show_bug.cgi?id=80)to implementa tool thatcanproducea
VersionDescriptionDocument(VDD). SinceSCMchangesareintegratedwith bug-tracking,it is
possibleto producea list of changesthatoccuredfor aparticularversionof asoftwareata level that's
higherthansourcechanges.

ChangeLog informationderivedstrictly from theSCMsystem,suchasa reportproducedusingthe
cvs2cltool for CVSor using'svn log' in Subversion,is overly detailed.It describessoftware
changesetsata lower level, which interestsmostlydevelopers.It is of little valueto ausersimply
interestedin asummaryof addedfeatures.Moreover, whenmultiplechangesetsarecommittedin
responseto adefect,suchadocumentbecomeslengthy. It takesconsiderabletime to follow thehistory
of changesanddecipherif, or how, adefectwascorrected.

Instead,aVDD will reportatahigherlevel asummaryof thefeatures/defectsworkedonandwhy, using
informationrecordedin thebug-trackingsystem.It will provideadditionalusefulinformationsuchas
resolutionstatus,bugowner, severity, andpriority. It will alsoreportwhatchangesoccuredata lower
level in theSCMsystemperbug,effectively supersedingChangeLog documentsproducedstrictly from
theSCMsystem.Without integrationof SCMwith bug-tracking,this level of detail in a release
documentwouldnotbepossible.

Giventwo SCMlabelnames(tagor branchnames),this tool will querytheSCMtool for thedatesthe
labelswereapplied.It will thenquerythebug-trackingsystemto producea reportof thebugsworked
betweenthatdaterange.A VDD canre�ect decisionsof thedevelopmentteamwhicharenot
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documentedin theSCMlogs,suchaschoosingto notadda feature,resolvingit asWONTFIX. It may
alsodisplaybugsthatwereaddedin theperiodbetweenreleasesbut notworkedyet,alertingusersof
newly discovereddefects.

A VDD documentcanbegeneratedusingthecommandscmbug_vdd_generator . An example
producingthisdocumentis shown in Figure7-3.

Figure7-3.Generatinga VersionDescription Document.

$ scmbug_vdd_generator --scm=Subversion --product=TestProduct \
--repository=/tmp/testrepository --from=SCMBUG_RELEASE_0-8-1 \
--to=SCMBUG_RELEASE_0-8-2

Thegoalis to eventuallyapplyXSLT transformationson theXML documentproduced,thatshouldbe
standardizedasaDTD, to produceHTML, PDF, etc.
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8.1. Availability

Scmbug is availablefor UNIX andWindows systems.It' s webpage
(http://freshmeat.net/projects/scmbug)containsthemostup to dateinformationon theproject,including
thelatestreleaseandmanual.

A usersmailing list is availablefor subscription(http://lists.mkgnu.net/mailman/listinfo/scmbug-users),
or simply for sendingemail(mailto:scmbug-users@lists.mkgnu.net).

8.2. Installation

8.2.1. System

UnderUNIX, Scmbug is availablein theform of DebianandRPMpackages.Theprovidedpackagesare:

• scmbug-common : commonlibraries.

• scmbug-doc : documentation.

• scmbug-tools : toolsthatcaninstall theintegrationgluein anSCMrepositoryandenhancethe
experienceof integratingSCMwith bug-tracking.

• scmbug-server : theintegrationdaemon.

UnderWindows, theentireScmbugsystemis availablein theform of asingle.zip �le. It mustbe
manuallyinstalledin C:/ProgramFiles/Scmbug. It requiresActiveStateActivePerl
(http://www.activestate.com/Products/ActivePerl/)installedin C:/Perl/bin/perl,anda temporary
directorycalledC:/Temp.

Sourcecodedistributionsarealsoavailable.Figure8-1 showshow thesystemcanbecon�guredand
installedfrom source.It is possibleto chooseadifferentdestinationof thelibrariesandbinariesof
Scmbugbothin UNIX andWindows systemsatcon�gurationtime. If youarecon�guring from source
code,running'./con�gur e --help' canprovidemoreinformation.

Figure8-1. Installation of the systemfr om source.

bash$ ./configure
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bash$ make
bash$ su
bash# make install-common
bash# make install-doc
bash# make install-tools
bash# make install-server

Tip: Installing all these packages will NOT automatically integrate an SCM repository with a
bug-tracking system. It will only install the basic software needed to do so.

A user must con�gure the Integration Daemon and start it as shown in Figure 8-2. Then, a user must
run the Glue Installer to install the Scmbug integration in an SCM repository.

Figure 8-2. Integration daemon star t.

Starting the Integration Daemon in UNIX systems:
bash# /etc/init.d/scmbug-server start

Starting the Integration Daemon in Windows systems:
C:\> cd C:/Program Files/Scmbug/etc/init.d
C:/Program Files/Scmbug/etc/init.d> scmbug-server.bat

8.2.2. Documentation

Installationof documentation,includingthismanual,requiresinstallingthepackagescmbug-doc .

8.2.3. Integration Tools

Installationof theIntegrationToolsrequiresinstallingthepackagesscmbug-common and
scmbug-tools .

8.2.4. Integration Daemon

Installationof thedaemonrequiresinstallingthepackagesscmbug-common andscmbug-server .
Additionally, it requiresinstallingtheMail::Sendmail andXML::Simple Perlmodules,asshown in
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Figure8-3.

Figure8-3.Mail::Sendmail, XML::Simple installation.

Installationin UNIX systems:
bash$ su
bash# perl -MCPAN -e "install Mail::Sendmail"
bash# perl -MCPAN -e "install XML::Simple"

Installationin Windowssystems:
C:\> ppm
PPM - Programmer's Package Manager version 3.1.
Copyright (c) 2001 ActiveState Corp. All Rights Reserved.
ActiveState is a devision of Sophos.

Entering interactive shell. Using Term::ReadLine::Stub as readline library.

Type 'help' to get started.
ppm> install Mail-Sendmail
ppm> install XML-Simple

The�le /etc/scmbug/daemon.conf holdsthecon�gurationof thedaemon.

Integrationwith multiplebug-trackingsystemscanbeaccomplishedby startingmultipledaemons
listeningatdifferentports.

8.2.4.1. Bugzilla

For reasonsexplainedin Section6.1, theintegrationdaemonrequireslocalpresenceof thesourcecode
usedto runaBugzilla instance.It alsorequiresaccessto theMySQL databaseusedto storeBugzilla's
data.It is recommendedthatthedaemonis installedon thesamemachineBugzilla runs,but this is not
required.If thedaemonis installedon thesamemachineBugzilla runs,Scmbugwill forcetheBugzilla
versioncache(which is a local �le) to beregeneratedwhenactivity_tagintegrationrequestsare
processed.
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8.2.4.2. Mantis

Integrationwith Mantisrequiresaccessto thedatabaseusedto storeMantis' data.At aminimum,it
requiresinstallingtheDBI Perlmodule,asshown in Figure8-4.

Figure8-4.DBI installation.

Installationin UNIX systems:
bash$ su
bash# perl -MCPAN -e "install DBI"

Installationin Windowssystems:
C:\> ppm
PPM - Programmer's Package Manager version 3.1.
Copyright (c) 2001 ActiveState Corp. All Rights Reserved.
ActiveState is a devision of Sophos.

Entering interactive shell. Using Term::ReadLine::Stub as readline library.

Type 'help' to get started.
ppm> install DBI

As explainedin Section6.2, Mantissupportsinstallationwith multipledatabasebackends,andrequires
thecorrespondingDBD Perlmoduleto beinstalled.For example,if Mantisis installedwith aMySQL
databasebackend,theDBD::mysql Perlmodulemustalsobeinstalled(Figure8-5) andthe
database_vendor variablemustbecon�guredasshown in Figure6-3.

Figure8-5.DBD::mysql installation.

Installationin UNIX systems:
bash$ su
bash# perl -MCPAN -e "install DBD::mysql"

Installationin Windowssystems:
C:\> ppm
PPM - Programmer's Package Manager version 3.1.
Copyright (c) 2001 ActiveState Corp. All Rights Reserved.
ActiveState is a devision of Sophos.

Entering interactive shell. Using Term::ReadLine::Stub as readline library.

Type 'help' to get started.
ppm> install DBD-mysql
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8.3. Upgrading

Upgradingto newerversionsof Scmbug is possible.It �rst requiresunderstandingtheissuesinvolvedin
runningnon-matchingversionsof theGlueandDaemon.

8.3.1. Issues

ThecommunicationprotocolbetweentheGlueandtheDaemonis upgradedandis
backwards-incompatiblewhentheminorversionnumberof Scmbug increases.For example,
SCMBUG_RELEASE_0-1-xandSCMBUG_RELEASE_0-2-xarenotcompatible,but
SCMBUG_RELEASE_0-2-1andSCMBUG_RELEASE_0-2-8are.

Tip: During SCM events activity, if the Glue detects an incompatible version of the Daemon, it will
refuse to continue.

Warning

Running incompatible versions of the Glue and Daemon can result in developers
being locked out of an SCM repository.

For example, when using CVS it could result in the integration failing to commit any
changes, leading into a dead-end. This would prohibit disabling the Glue in its
entirety, and require manually editing the repository locally using RCS commands.
Certainly, an SCM repository can always be brought back to a working state by a
competent administrator.

SinceversionSCMBUG_RELEASE_0-3-3,theGlueInstalleris ableto safelyupgradetheintegrationto
newerversions.It �rst completelydisablesall SCMhooksinstalledby Scmbug,upgradestheGluecode,
andthenenablesthehooks.During thelaststep,theDaemondoesnotneedto becontacted,sincethe
hooksarenot yetactive.

Note: If you understand the implementation internals of Scmbug you will be able to determine
whether a new feature is implemented in the Glue or the Daemon, and upgrade only the Glue or only
the Daemon.

One example where you might not want to upgrade both the Glue and Daemon is if you have a lot of
SCM repositories and you need a new feature that has been implemented only on the Daemon.
Upgrading only the daemon is a lot easier than �rst upgrading all repositories. Another example
would be upgrading only the Glue of a single SCM repository if you need a new Scmbug feature only
in that repository.
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Tip: If in doubt, upgrade everything.

8.3.2. Steps

Upgradingto anewerversionof Scmbug requires�rst upgradingtheGlueandthentheDaemon,by
carryingout in orderthefollowing steps.

8.3.2.1. Glue Upgrading

• UpgradingScmbug: Install newerversionsof thepackagesscmbug-common , scmbug-doc , and
scmbug-tools , asshown in Section8.2.1.

Tip: If one of the SCM repositories that will be upgraded is hosted by Subversion, then these
packages must also be installed on the machine hosting the Subversion repository. As explained
in Section 7.1.2, local repository access will be required in the next step to upgrade the integration
glue.

• Upgradingall SCMrepositories: RuntheGlueInstaller onceperSCMrepositorywith respective
argumentsto upgradeto anewerversionof theGlue,asdescribedin Section7.1.

Warning

The Glue Installer will display changes between the existing and updated glue
con�gur ation �le in diff format. Manually merge-in any updates to the glue
con�gur ation �le as needed. Failure to do so could result in the Glue failing to
work.

8.3.2.2. Daemon Upgrading

• UpgradingtheIntegrationDaemon: After all SCMrepositorieshave beenupgraded,upgradethe
IntegrationDaemonby installinganewerversionof thepackagesscmbug-common and
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scmbug-server , asshown in Section8.2.4.

Warning

Ommiting to upgrade an SCM repository before upgrading the Daemon could
result in developers being locked out of the repository.

Should that happen, it's possible to downgrade to the previous version of the
Daemon, upgrade the repository as described in Section 8.3.2.1, and
upgrade the Daemon again. During this process, all other upgraded SCM
repositories will be unable to accept activity, since the Glue will detect an
incompatible Daemon and refuse to continue.
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ThisFAQ includesquestionsnot coveredelsewherein thismanual.
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Appendix B. GNU Free Documentation License

Version1.1,March2000

Copyright (C) 2000FreeSoftwareFoundation,Inc. 59TemplePlace,Suite330,Boston,MA 02111-1307USA
Everyoneis permittedto copy anddistributeverbatimcopiesof this licensedocument,but changingit is not
allowed.

0. Preamb le

Thepurposeof thisLicenseis to make amanual,textbook,or otherwrittendocument"free" in thesense
of freedom:to assureeveryonetheeffective freedomto copy andredistributeit, with or without
modifying it, eithercommerciallyor non-commercially. Secondarily, thisLicensepreservesfor the
authorandpublisheraway to getcreditfor theirwork, while notbeingconsideredresponsiblefor
modi�cationsmadeby others.

ThisLicenseis akind of "copyleft", whichmeansthatderivativeworksof thedocumentmustthemselves
befreein thesamesense.It complementstheGNU GeneralPublicLicense,which is acopyleft license
designedfor freesoftware.

Wehave designedthisLicensein orderto useit for manualsfor freesoftware,becausefreesoftware
needsfreedocumentation:a freeprogramshouldcomewith manualsproviding thesamefreedomsthat
thesoftwaredoes.But thisLicenseis not limited to softwaremanuals;it canbeusedfor any textual
work, regardlessof subjectmatteror whetherit is publishedasaprintedbook.Werecommendthis
Licenseprincipally for workswhosepurposeis instructionor reference.

1. Applicability and De�nition

ThisLicenseappliesto any manualor otherwork thatcontainsanoticeplacedby thecopyright holder
sayingit canbedistributedunderthetermsof thisLicense.The"Document",below, refersto any such
manualor work. Any memberof thepublic is a licensee,andis addressedas"you".

A "Modi�ed Version"of theDocumentmeansany work containingtheDocumentor aportionof it,
eithercopiedverbatim,or with modi�cationsand/ortranslatedinto anotherlanguage.

A "SecondarySection"is anamedappendixor a front-mattersectionof theDocumentthatdeals
exclusively with therelationshipof thepublishersor authorsof theDocumentto theDocument's overall
subject(or to relatedmatters)andcontainsnothingthatcouldfall directlywithin thatoverall subject.
(For example,if theDocumentis in parta textbookof mathematics,aSecondarySectionmaynot
explainany mathematics.)Therelationshipcouldbeamatterof historicalconnectionwith thesubjector
with relatedmatters,or of legal, commercial,philosophical,ethicalor political positionregardingthem.

34



AppendixB. GNUFreeDocumentationLicense

The"InvariantSections"arecertainSecondarySectionswhosetitlesaredesignated,asbeingthoseof
InvariantSections,in thenoticethatsaysthattheDocumentis releasedunderthisLicense.

The"CoverTexts" arecertainshortpassagesof text thatarelisted,asFront-Cover Textsor Back-Cover
Texts, in thenoticethatsaysthattheDocumentis releasedunderthisLicense.

A "Transparent"copy of theDocumentmeansamachine-readablecopy, representedin a formatwhose
speci�cationis availableto thegeneralpublic,whosecontentscanbeviewedandediteddirectlyand
straightforwardlywith generictext editorsor (for imagescomposedof pixels)genericpaintprogramsor
(for drawings)somewidely availabledrawing editor, andthatis suitablefor input to text formattersor
for automatictranslationto avarietyof formatssuitablefor input to text formatters.A copy madein an
otherwiseTransparent�le formatwhosemarkuphasbeendesignedto thwartor discouragesubsequent
modi�cation by readersis notTransparent.A copy thatis not "Transparent"is called"Opaque".

Examplesof suitableformatsfor TransparentcopiesincludeplainASCII withoutmarkup,Texinfo input
format,LaTeX input format,SGML or XML usingapublicly availableDTD, andstandard-conforming
simpleHTML designedfor humanmodi�cation. OpaqueformatsincludePostScript,PDF, proprietary
formatsthatcanbereadandeditedonly by proprietarywordprocessors,SGML or XML for which the
DTD and/orprocessingtoolsarenotgenerallyavailable,andthemachine-generatedHTML producedby
somewordprocessorsfor outputpurposesonly.

The"Title Page"means,for aprintedbook,thetitle pageitself, plussuchfollowing pagesasareneeded
to hold, legibly, thematerialthisLicenserequiresto appearin thetitle page.For worksin formatswhich
donothaveany title pageassuch,"Title Page"meansthetext nearthemostprominentappearanceof the
work's title, precedingthebeginningof thebodyof thetext.

2. Verbatim Copying

Youmaycopy anddistributetheDocumentin any medium,eithercommerciallyor non-commercially,
providedthatthisLicense,thecopyright notices,andthelicensenoticesayingthisLicenseappliesto the
Documentarereproducedin all copies,andthatyouaddnootherconditionswhatsoever to thoseof this
License.Youmaynotusetechnicalmeasuresto obstructor controlthereadingor furthercopying of the
copiesyoumakeor distribute.However, youmayacceptcompensationin exchangefor copies.If you
distributea largeenoughnumberof copiesyoumustalsofollow theconditionsin section3.

Youmayalsolendcopies,underthesameconditionsstatedabove,andyoumaypublicly displaycopies.

3. Copying in Quantity

If youpublishprintedcopiesof theDocumentnumberingmorethan100,andtheDocument's license
noticerequiresCover Texts,youmustenclosethecopiesin coversthatcarry, clearlyandlegibly, all
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theseCover Texts:Front-Cover Texts on thefront cover, andBack-Cover Texts on thebackcover. Both
coversmustalsoclearlyandlegibly identify youasthepublisherof thesecopies.Thefront cover must
presentthefull title with all wordsof thetitle equallyprominentandvisible.Youmayaddothermaterial
on thecoversin addition.Copying with changeslimited to thecovers,aslongasthey preserve thetitle of
theDocumentandsatisfytheseconditions,canbetreatedasverbatimcopying in otherrespects.

If therequiredtexts for eithercover aretoovoluminousto �t legibly, youshouldput the�rst oneslisted
(asmany as�t reasonably)on theactualcover, andcontinuetherestontoadjacentpages.

If youpublishor distributeOpaquecopiesof theDocumentnumberingmorethan100,youmusteither
includeamachine-readableTransparentcopy alongwith eachOpaquecopy, or statein or with each
Opaquecopy apublicly-accessiblecomputer-network locationcontainingacompleteTransparentcopy
of theDocument,freeof addedmaterial,which thegeneralnetwork-usingpublichasaccessto download
anonymouslyatnochargeusingpublic-standardnetwork protocols.If youusethelatteroption,youmust
take reasonablyprudentsteps,whenyoubegin distributionof Opaquecopiesin quantity, to ensurethat
thisTransparentcopy will remainthusaccessibleat thestatedlocationuntil at leastoneyearafterthelast
timeyoudistributeanOpaquecopy (directlyor throughyouragentsor retailers)of thateditionto the
public.

It is requested,but not required,thatyoucontacttheauthorsof theDocumentwell beforeredistributing
any largenumberof copies,to give themachanceto provideyouwith anupdatedversionof the
Document.

4. Modi�cations

Youmaycopy anddistributeaModi�ed Versionof theDocumentundertheconditionsof sections2 and
3 above,providedthatyou releasetheModi�ed VersionunderpreciselythisLicense,with theModi�ed
Version�lling theroleof theDocument,thuslicensingdistributionandmodi�cation of theModi�ed
Versionto whoever possessesacopy of it. In addition,youmustdo thesethingsin theModi�ed Version:

A. Usein theTitle Page(andon thecovers,if any) a title distinctfrom thatof theDocument,andfrom
thoseof previousversions(whichshould,if therewereany, belistedin theHistorysectionof the
Document).Youmayusethesametitle asapreviousversionif theoriginalpublisherof thatversion
givespermission.

B. List on theTitle Page,asauthors,oneor morepersonsor entitiesresponsiblefor authorshipof the
modi�cationsin theModi�ed Version,togetherwith at least� ve of theprincipalauthorsof the
Document(all of its principalauthors,if it haslessthan� ve).

C. Stateon theTitle pagethenameof thepublisherof theModi�ed Version,asthepublisher.

D. Preserveall thecopyright noticesof theDocument.

E. Add anappropriatecopyright noticefor yourmodi�cationsadjacentto theothercopyright notices.

F. Include,immediatelyafterthecopyright notices,a licensenoticegiving thepublicpermissionto use
theModi�ed Versionunderthetermsof thisLicense,in theform shown in theAddendumbelow.
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G. Preserve in thatlicensenoticethefull listsof InvariantSectionsandrequiredCover Texts givenin
theDocument's licensenotice.

H. Includeanunalteredcopy of thisLicense.

I. Preserve thesectionentitled"History", andits title, andaddto it anitemstatingat leastthetitle,
year, new authors,andpublisherof theModi�ed Versionasgivenon theTitle Page.If thereis no
sectionentitled"History" in theDocument,createonestatingthetitle, year, authors,andpublisher
of theDocumentasgivenon its Title Page,thenaddanitemdescribingtheModi�ed Versionas
statedin theprevioussentence.

J.Preserve thenetwork location,if any, givenin theDocumentfor publicaccessto aTransparentcopy
of theDocument,andlikewisethenetwork locationsgivenin theDocumentfor previousversionsit
wasbasedon.Thesemaybeplacedin the"History" section.Youmayomit anetwork locationfor a
work thatwaspublishedat leastfour yearsbeforetheDocumentitself, or if theoriginalpublisherof
theversionit refersto givespermission.

K. In any sectionentitled"Acknowledgments"or "Dedications",preserve thesection's title, and
preserve in thesectionall thesubstanceandtoneof eachof thecontributoracknowledgmentsand/or
dedicationsgiventherein.

L. Preserveall theInvariantSectionsof theDocument,unalteredin their text andin their titles.Section
numbersor theequivalentarenot consideredpartof thesectiontitles.

M. Deleteany sectionentitled"Endorsements".Suchasectionmaynotbeincludedin theModi�ed
Version.

N. Do not retitleany existingsectionas"Endorsements"or to con�ict in title with any InvariantSection.

If theModi�ed Versionincludesnew front-mattersectionsor appendicesthatqualify asSecondary
Sectionsandcontainnomaterialcopiedfrom theDocument,youmayatyouroptiondesignatesomeor
all of thesesectionsasinvariant.To do this,addtheir titles to thelist of InvariantSectionsin the
Modi�ed Version's licensenotice.Thesetitlesmustbedistinctfrom any othersectiontitles.

Youmayaddasectionentitled"Endorsements",providedit containsnothingbut endorsementsof your
Modi�ed Versionby variousparties--forexample,statementsof peerreview or thatthetext hasbeen
approvedby anorganizationastheauthoritative de�nition of astandard.

Youmayaddapassageof up to � ve wordsasaFront-Cover Text, andapassageof up to 25wordsasa
Back-Cover Text, to theendof thelist of Cover Texts in theModi�ed Version.Only onepassageof
Front-Cover Text andoneof Back-Cover Text maybeaddedby (or througharrangementsmadeby) any
oneentity. If theDocumentalreadyincludesacover text for thesamecover, previouslyaddedby youor
by arrangementmadeby thesameentity youareactingonbehalfof, youmaynotaddanother;but you
mayreplacetheold one,onexplicit permissionfrom thepreviouspublisherthataddedtheold one.

Theauthor(s)andpublisher(s)of theDocumentdonotby thisLicensegive permissionto usetheir
namesfor publicity for or to assertor imply endorsementof any Modi�ed Version.
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5. Combining Documents

YoumaycombinetheDocumentwith otherdocumentsreleasedunderthisLicense,undertheterms
de�ned in section4 above for modi�ed versions,providedthatyou includein thecombinationall of the
InvariantSectionsof all of theoriginaldocuments,unmodi�ed,andlist themall asInvariantSectionsof
yourcombinedwork in its licensenotice.

Thecombinedwork needonly containonecopy of thisLicense,andmultiple identicalInvariantSections
maybereplacedwith asinglecopy. If therearemultiple InvariantSectionswith thesamenamebut
differentcontents,make thetitle of eachsuchsectionuniqueby addingat theendof it, in parentheses,
thenameof theoriginalauthoror publisherof thatsectionif known, or elseauniquenumber. Make the
sameadjustmentto thesectiontitles in thelist of InvariantSectionsin thelicensenoticeof thecombined
work.

In thecombination,youmustcombineany sectionsentitled"History" in thevariousoriginaldocuments,
formingonesectionentitled"History"; likewisecombineany sectionsentitled"Acknowledgments",and
any sectionsentitled"Dedications".Youmustdeleteall sectionsentitled"Endorsements."

6. Collections of Documents

Youmaymakeacollectionconsistingof theDocumentandotherdocumentsreleasedunderthisLicense,
andreplacetheindividual copiesof thisLicensein thevariousdocumentswith asinglecopy thatis
includedin thecollection,providedthatyou follow therulesof thisLicensefor verbatimcopying of each
of thedocumentsin all otherrespects.

Youmayextractasingledocumentfrom suchacollection,anddistributeit individually underthis
License,providedyou insertacopy of thisLicenseinto theextracteddocument,andfollow thisLicense
in all otherrespectsregardingverbatimcopying of thatdocument.

7. Aggregation with Independent Works

A compilationof theDocumentor its derivativeswith otherseparateandindependentdocumentsor
works,in or onavolumeof astorageor distributionmedium,doesnotasawholecountasaModi�ed
Versionof theDocument,providednocompilationcopyright is claimedfor thecompilation.Sucha
compilationis calledan"aggregate",andthisLicensedoesnotapplyto theotherself-containedworks
thuscompiledwith theDocument,onaccountof theirbeingthuscompiled,if they arenot themselves
derivative worksof theDocument.

If theCover Text requirementof section3 is applicableto thesecopiesof theDocument,thenif the
Documentis lessthanonequarterof theentireaggregate,theDocument's Cover Texts maybeplacedon
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coversthatsurroundonly theDocumentwithin theaggregate.Otherwisethey mustappearoncovers
aroundthewholeaggregate.

8. Translation

Translationis consideredakind of modi�cation, soyoumaydistributetranslationsof theDocument
underthetermsof section4. ReplacingInvariantSectionswith translationsrequiresspecialpermission
from their copyright holders,but youmayincludetranslationsof someor all InvariantSectionsin
additionto theoriginalversionsof theseInvariantSections.Youmayincludea translationof thisLicense
providedthatyoualsoincludetheoriginalEnglishversionof thisLicense.In caseof adisagreement
betweenthetranslationandtheoriginalEnglishversionof thisLicense,theoriginalEnglishversionwill
prevail.

9. Termination

Youmaynotcopy, modify, sublicense,or distributetheDocumentexceptasexpresslyprovidedfor under
thisLicense.Any otherattemptto copy, modify, sublicenseor distributetheDocumentis void, andwill
automaticallyterminateyour rightsunderthisLicense.However, partieswhohave receivedcopies,or
rights,from youunderthisLicensewill nothave their licensesterminatedsolongassuchpartiesremain
in full compliance.

10. Future Revisions of this License

TheFreeSoftwareFoundationmaypublishnew, revisedversionsof theGNU FreeDocumentation
Licensefrom time to time.Suchnew versionswill besimilar in spirit to thepresentversion,but may
differ in detailto addressnew problemsor concerns.Seehttp://www.gnu.org/copyleft/.

Eachversionof theLicenseis givenadistinguishingversionnumber. If theDocumentspeci�esthata
particularnumberedversionof thisLicense"or any laterversion"appliesto it, youhave theoptionof
following thetermsandconditionseitherof thatspeci�edversionor of any laterversionthathasbeen
published(notasadraft) by theFreeSoftwareFoundation.If theDocumentdoesnotspecifyaversion
numberof thisLicense,youmaychooseany versioneverpublished(notasadraft) by theFreeSoftware
Foundation.

How to use this License for your documents

To usethisLicensein adocumentyouhave written, includeacopy of theLicensein thedocumentand
put thefollowing copyright andlicensenoticesjustafterthetitle page:
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Copyright (c) YEAR YOURNAME. Permissionis grantedto copy, distributeand/ormodify thisdocument
underthetermsof theGNU FreeDocumentationLicense,Version1.1or any laterversionpublishedby the
FreeSoftwareFoundation;with theInvariantSectionsbeingLIST THEIR TITLES, with theFront-CoverTexts
beingLIST, andwith theBack-CoverTextsbeingLIST. A copy of thelicenseis includedin thesectionentitled
"GNU FreeDocumentationLicense".

If youhave no InvariantSections,write "with no InvariantSections"insteadof sayingwhichonesare
invariant.If youhave noFront-Cover Texts,write "no Front-Cover Texts" insteadof "Front-Cover Texts
beingLIST"; likewisefor Back-Cover Texts.

If yourdocumentcontainsnontrivial examplesof programcode,we recommendreleasingthese
examplesin parallelunderyourchoiceof freesoftwarelicense,suchastheGNU GeneralPublic
License,to permittheir usein freesoftware.
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A
Aegis

Aegis (http://freshmeat.net/projects/aegis/) is a transaction-basedsoftwarecon�guration
managementsystem.It providesa framework within whicha teamof developersmaywork on
many changesto aprogramindependently, andAegis coordinatesintegratingthesechangesback
into themastersourceof theprogram,with aslittle disruptionaspossible.Aegissupports
geographicallydistributeddevelopment.

AntHill

Anthill (http://freshmeat.net/projects/anthill/)is abug trackingdatabasesystemwritten in PHP. It
providesthestandardbug trackingfeaturessuchas:userlogins,summaryreports,submittingbugs,
queryingbugs,variousseverity andstatuslevels.It alsoprovidessomeuniquefeatures,suchasa
templatesystem,andmulti-lingual support.

Arch

Arch (http://regexps.srparish.net/www/#Gnu-arch)is amodernreplacementfor CVS,speci�cally
designedfor thedistributeddevelopmentneedsof opensourceprojects.It hasuniquelygood
supportfor developmentonbranches(especiallygoodmergingtools),distributedrepositories(every
developercanhave branchesin theirown repository),changeset-orientedprojectmanagement(arch
commitschangesto multiple �les atonce),and,of course,�le anddirectoryrenaming.

B
Bazaar-NG

Bazaar-NG(http://www.bazaar-ng.org/) is apowerful, friendly, andscalableopensourcedistributed
versioncontrolsystem.It attemptsto combinethebestfeaturesfrom all freeversioncontrol
systemsinto asinglecoherentandsimplesystem.
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Bitkeeper

Bitkeeper(http://freshmeat.net/projects/bitkeeper/)is a fully distributedsourcemanagementsystem,
supportinggloballydistributeddevelopment,disconnectedoperation,changesets,andmany active
branches.It is usedby somemajorprojectssuchastheLinux kernel,MySQL, Xaraya,andXen.

Bosco

Bosco(http://freshmeat.net/projects/bosco/)is a rewrite of thepopularBugzilladefecttracking
softwarein PHP. It is database-independent,andaimsto beeasyto maintainandmodify. It alsohas
anAPI to allow externalapplicationsto work with its data.

Bugzilla

Bugzilla(http://www.bugzilla.org) is anenterprise-classpieceof softwarethattracksmillions of
bugsandissuesfor hundredsof organizationsaroundtheworld.

C
ClearCase

ClearCase(http://www-306.ibm.com/software/awdtools/clearcase/)is aversioncontrolsystem.

CVS

CVS(http://www.cvshome.org/) is theConcurrentVersionsSystem,thedominant,open-source,
network-transparentversioncontrolsystem.It allowsyou to keepold versionsof �les (usually
sourcecode),keepa log of who,when,andwhy changesoccurred,etc.,likeRCSor SCCS.Unlike
thesimplersystems,CVSdoesnot justoperateonone�le ata timeor onedirectoryata time,but
operatesonhierarchicalcollectionsof directoriesconsistingof versioncontrolled�les. CVShelps
to managereleasesandto controltheconcurrenteditingof source�les amongmultipleauthors.
CVSallows triggersto enable/log/controlvariousoperationsandworkswell over awidearea
network.
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cvs2c l

A tool (http://www.red-bean.com/cvs2cl/)thatautogeneratesa ChangeLog documentfrom CVS.

D
debb ugs

debbugs(http://www.benham.net/debbugs/)is theDebianbug-trackingsystem.

Doub le Choco Latte

DoubleChocoLatte(http://freshmeat.net/projects/doublechocolatte/)is asystemfor trackingbugs,
changes,enhancements,andrequestsfor software.Thesystemis suitedfor multipleproductsand
multipleaccounts(clients).It is alsoknown to handlecall centeractivity, althoughthiswill evolve
into aseparatemodule.

E
Eventum

Eventum(http://dev.mysql.com/downloads/other/eventum/)is auser-friendly and�e xible issue
trackingsystemthatcanbeusedby asupportdepartmentto trackincomingtechnicalsupport
requests,or by asoftwaredevelopmentteamto quickly organizetasksandbugs.Eventumis usedby
theMySQL AB TechnicalSupportteam.

G
GNATS

GNATS(http://freshmeat.net/projects/gnats/)is theGNU bug-trackingsystem,aportable
incident/bug report/helprequest-trackingsystemwhich runsonUNIX-lik eoperatingsystems.It
easilyhandlesthousandsof problemreports,hasbeenin wideusesincetheearly90s,andcando
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mostof its operationsover e-mail.Severalfront endinterfacesexist, includingcommandline,
emacs,andTcl/Tk interfaces.Therearealsoanumberof Web(CGI) interfaceswritten in scripting
languageslikePerlandPython.

GForge

GForge (http://www.gforge.org) is aWeb-basedcollaborative developmentenvironment.It' sbased
ona fork of the2.61SourceForgecode,whichusedto beavailablevia anonymousCVSfrom VA
Software,but hasbeenextensively rewrittenandenhanced.

H
Helis

Helis (http://freshmeat.net/projects/helis/)includesthemainfeaturesof mostbug trackingsystems.
It is helpful for managingrequiredevolutions,lacks,proposals,andbugs.Authenticateduserscan
reachthedatabasethroughaWebbrowser(Mozilla, Netscape,or IE). Distinct featuresincludethe
ability to managereleases(e.g.returnresolvedbugsbetweenrelease1.04and1.00),preciseaccess
rights,andmanagingvalidationreports.

I
ITracker

ITracker (http://freshmeat.net/projects/itracker/) is aJavaJ2EEissue/bug trackingsystemdesigned
to supportmultipleprojectswith independentuserbases.It supportsfeaturessuchasfull i18n
support,multipleversionsandprojectcomponents,detailedhistories,issuesearching,�le
attachments,dynamicreportswith charts,con�gurable�eld values,customizableprojectlevel
�elds, pluggableauthentication,abuilt-in scheduler, andemailnoti�cations.

44



K
Katie

Katie (http://freshmeat.net/projects/katie/)is a revisioncontrolsystem,somewhatlikeacross
betweenCVSandNFS,thatwasinspiredby RationalClearCase.Thethreemostinteresting
featuresarethattherepositoryis mountedasa �lesystem(ratherthanbeingcopiedto a local
workspace),thatall versionsof all �les (evendeletedones)areaccessiblethroughthis �lesystem
(sothe"katiediff" commandis aconvenienceratherthananecessitylike "cvsdiff"), andthat
directoriesareversioned(just like �les are).It is functionalenoughto beself-hosting,but thereis
muchwork still to gobeforeit will beagenerallyusefultool. Featuresthatareimplementedalready
includeVOBs,elements,branches,dynamicviews,view-extendedpathnames,con�g specs
(includingauto-make-branchrules),labels,hardlinks, andsymboliclinks.

M
Mantis

Mantis(http://freshmeat.net/projects/mantis/)is aPHP/MySQL-basedbugtrackingsystem.It is
extremelyeasyto deploy andcustomize,andfeaturesoneof thesimplestandcleanestinterfacesof
any trackingtool available.It supportsmultipleprojectsandemailnoti�cation, andis localizedfor
over 18 languages.

Monotone

Monotone(http://freshmeat.net/projects/monotone/)is adistributedversioncontrolsystemwith a
�at peermodel,cryptographicversionnaming,meta-datacerti�cates,decentralizedauthority, and
overlappingbranches.It worksoutof a transactionalversiondatabasestoredin a regular�le, and
usesacustomnetwork protocolfor ef�cient databasesynchronization.

O
OpenCM

OpenCM(http://freshmeat.net/projects/opencm/)is designedasasecure,high-integrity replacement
for CVS.It includesfeaturessuchas�le renaming,branchand�le level accesscontrol,
cryptographicauthentication,andend-to-endintegrity controls.
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P
Perforce

Perforce(http://freshmeat.net/projects/perforce/)is asoftwarecon�gurationmanagementsystem
thatis fast,robust,runsonover50platforms,andscalesto over1000usersonasinglerepository. It
supportsatomicsubmitsandworkswell over wideareanetworks,includingtheInternet.

phpBugT racker

phpBugTracker (http://freshmeat.net/projects/phpbt/)is anattemptto copy thefunctionalityof
Bugzillawhile providing acodebasethatis independentof thedatabaseandpresentationlayers.

R
Roundup

Roundup(http://roundup.sourceforge.net/)is asimple-to-useand-install issue-trackingsystemwith
command-line,webande-mailinterfaces.It is basedon thewinningdesignfrom Ka-PingYeein
theSoftwareCarpentry"Track"designcompetition.

S
Scarab

Scarab (http://freshmeat.net/projects/scarab/)is anissuetrackingsystemthatfeaturesdataentry,
queries,reports,noti�cations to interestedparties,collaborative accumulationof comments,
dependency tracking,andcollaborative prioritization(voting). It usesJavaServlettechnologyto
enhancespeed,scalability, maintainability, andeaseof installation.It containsXML import/export
support,allowing easymigrationfrom othersystems(likeBugzilla).Themodularcodedesigneases
themodi�cation of features.It is fully customizablevia asetof administrative Webpages.Thelook
andfeelof theUI caneasilybemodi�ed, andScarabcaneasilybeintegratedinto largersystems..
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Subversion

Subversion(http://subversion.tigris.org/) is acompellingreplacementfor CVS.

T
Trac

Trac (http://freshmeat.net/projects/trac/)is aminimalisticbut highly usefulissuetrackerand
softwareprojectenvironmentbasedaroundanintegratedWiki engine.Featuresincludeaninterface
to Subversion(sourcerevisioncontrol),abug/issuetrackingdatabase,andconvenientreport
facilities.

TUTOS

TUTOS(http://freshmeat.net/projects/tutos/)(TheUltimateTeamOrganizationSoftware)is a
groupware,ERP(EnterpriseResourcePlaning),CRM (CustomerRelationshipManagement),and
PLM (ProjectLifecycleManagement)suitethathelpssmallto mediumteamsmanagevarious
thingsin oneplace.Its featuresincludepersonalandgroupcalendars,anaddressbook,productand
projectmanagement,bug tracking,installationmanagement,a tasklist, notes,�les, mailboxes,and
usefullinks betweenall of theabove.

W
Workbenc h

Workbench (http://freshmeat.net/projects/workbench/)is apowerful PHP/MySQLbug-tracking
application.It supportsmultipleprojects,full changehistory, customreporting,andmany other
usefultools.
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