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Chapter 1. About

1.1. Copyright Information

This documents copyright (C) 2004by the variousScmlug contritutorswho wroteit. It is licensed
underthe GNU FreeDocumentatioriicense.

Permissioris grantedo copy, distribute and/ormodify this documentunderthetermsof the GNU Free
Documentatioriicense Versionl.1or ary laterversionpublishedby the FreeSoftware Foundationwith no
InvariantSectionsno Front-Corer Texts, andwith no Back-Caver Texts. A copy of thelicenseis includedin
AppendixB.

Scmhug s freesoftware, licensedunderthe GNU GeneralPublicLicense.

This programis free software;you canredistrituteit and/ormodify it underthetermsof the GNU General
PublicLicenseaspublishedby the FreeSoftwareFoundationgitherversion2 of the License or (atyour
option)ary laterversion.

This programis distributedin the hopethatit will beuseful,but WITHOUT ANY WARRANTY; withouteven
theimplied warrantyof MERCHANTABILITY or FITNESSFORA PARTICULAR PURPOSESeethe GNU
GeneraPublicLicensefor moredetails.

You shouldhave receveda copy of the GNU GeneraPublicLicensealongwith this program;if not, write to
the FreeSoftwareFoundationJnc., 59 TemplePlace- Suite330,Boston,MA 02111-1307USA.

1.2. Disclaimer

No liability for the contentsof thisdocumentanbe acceptedrollow theinstructionshereinatyour own
risk.

1.3. Acknowledgments

Theexcellent BugzillaGuide(http://wwwbugzilla.og/docs/tip/html)senedasanexamplein
preparatiorof this documentContentandstructuraldocumentlementsverereusedrom this guide.
The LDP Author Guide (http://wwwtldp.og/LDP/LDP-AuthorGuide/html/inde&.html) alsosenedasa
goodexample.

Developmentbof this systembene tedfrom invaluableinsighton SCM andbug-trackingissuesalong
with feedbackfrom JohnC. Quillan, Mark S. Reibert,Dave Swegen,the Bugzilla developersandthe
Subversiondevelopers.
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1.4. Document Conventions

This documenusesthefollowing 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

Commando betyped command

Applicationname application

Normalusers promptunderbashshell bash$

Rootusers promptunderbashshell bash#

Environmentvariables VARIABLE

Termfoundin theglossary cvs2cl

Codeexample <para>
Beginning and end of paragraph
</para>

This documentatioms maintainedn DocBook4.2 SGML format.



Chapter 2. Introduction

2.1. What Is It?

Scmhugis a systemthatintegratessoftwarecon gurationmanagemenwith bug-tracking.lt is
implementedn Perlandhasbeensuccessfullydeplo/ed on UNIX-lik e andWindows systemsilt is
pronouncedscum-bg.

2.2. Why Use an SCM System?

Thosewho do notusea softwarecon guration managemenSCM) systemdo not maintaina history of
modi cations performedo their software.Whenbugscreepin their software,they do not have adequate
informationon how changedo sourcecodecameabout.

SCM systemspr evensimplesourcecodeversioncontrolsystemsmake surethata recordof all
changesandenhancement® the softwareis maintainedThey provide a methodof creating,storing,
andlabelingsoftwarechanges.

2.3. Why Use a Bug-trac king System?

Thosewho do not usea bug-trackingsystenmtendto rely on sharedists, email, spreadsheetnd/or
Post-Itnotesto monitorthe statusof defects This proceduras usuallyerrorproneandtendsto cause
thosebugsjudgedleastsigni cant by developersto bedroppedor ignored.

Integrateddefect-trackingsystemsmalke surethatnothinggetssweptunderthe carpetithey provide a
methodof creating storing,arrangingandprocessinglefectreportsandenhancementequests.

2.4. Why Integrate SCM with Bug-trac king?

SCM systemsnaintainsoftwarechangesBug-trackingsystemsnaintainlists of softwareenhancements
anddefects By examiningalog of softwarechangesit is uncertairwhythechangesccurred By
examiningalog of defectreportsit is uncertairvhatchangedn softwarein responséo thedefects.

Integrationof SCM with bug-trackingtiesthereasonwhya feature/defecivasdeveloped/ xedwith what
softwarechange®ccurredn the SCM systemto accomplistthis.
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3.1. Goals

Thegoalsof Scmhug are:

- Provide synchronouseri cation checksof SCM actionsagainstthe bug-trackingsystem.

- Provide a e xible architecturghatcanbedeplojedacrosghe public Internetwith reasonablsecurity
Permitintegratingrepositoriehostedby multiple SCM systemsn separat@etworks,againsta single,
publicly accessibldug-trackingsystem for usewith multiple mobile developers.

- De ne anSCMto bug-trackingintegrationinterfaceandmechanismhatwill permitintegrationof ary
SCM systenmwith arny bug-trackingsystem.

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

« Integratemostpopularfree SCM or sourcecodeversioncontrolsystemssuchasCVS, Sulversion,
andArch.

- Integratemostpopularfree bug-trackingsystemssuchasBugzillaandMantis.

3.2. System Architecture

Scmhugis developedasa client/serer solution.As shavn in Figure3-1, it consistof asetof SCM
systemhooksthatcapturestandardsCM events,a genericmechanisnof handlingtheseeventson the
machinehostingan SCM repository a sener daemorontowhich integrationrequestorrespondingo
theseeventsaretransporteda genericmechanisnof handlingtheserequestsandfunctionalitythatcan
procesgheserequestperbug-trackingsystem.

Figure 3-1. Systemarchitecture.

loginfo,
verifymsg, Bugzilla API:
taginfo hooks Scmbug globals.pl

CVS \
/ activity.pl
Subversion

pre-commit,
post-commit hooks

CEW Bugzilla

Integration

TCP Daemon )

port 3872 ”am\ .
Mantis API Mantis

WhenvariousSCM eventsoccut suchascommittingsoftwarechange®r labelingarepositorythey are
capturedusinghooksinstalledby Scmhug. Beforethe event's actity is allowedto proceedyarious
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veri cation checksareperformedasdescribedn Section4.2 Thesechecksaresynchronouswhenan
erroris detectedthe event's actity is stopped.

3.3. Related Systems

Scmhugis not original work. Most of theintegrationfeaturesseparatingt from relatedsystemavere
rst concevedandimplementedy JohnC. Quillanfor CVS andBugzilla. Thedistinguishingfeatures
of hiswork arethe synchronousatureof theveri cation checksanda VDD Geneator tool similarto
theonedescribedn Section7.2 His work wasnever publicly releasedScmhug attemptgo continuea
redesignedclean-roommplementatiorof thatwork, supportinga wider variety of SCM and
bug-trackingsystems.

OthersystemghatintegrateSCM with bug-trackingaredescribedelav. Along with Quillan's work,
thesesolutionsareunsuitablgor certaindevelopmentervironments.

3.3.1. Bugzilla Email Gateway

SCM systemganintegratetheir actionswith Bugzilla usingthe Bugzilla email gatevay. Hook scripts
installedin an SCM systemcanemailtheresultsof the systems$ actionsto anemailaccountcon gured
to parsetheemailandprocesst accordingly An exampleof suchacon gurationis availablefrom Steve
Mcintyre's (http://www.einval.com/~stee/software/cvs-bigzilla/) webpage.

This approactis not synchronouskor example,if a useraccidentallycommitsagainstthewrongbug
number or abug againstwhich heis notthe owner, the SCM systemwill proceedvith thecommitaction
regardlesswithout giving the userthe optionto correcthis actions. Additionally, if theemailgatevay is
notactive, thedeveloperwill notbeimmediatelyawarethatintegrationfailed.

3.3.2. CVSZilla

Tony Garnock-JonesCVSZilla(http://homepages.kcbbs.gen.nz/+tgh) integratesSCM events
producedby CVSwith Bugzilla. It alsoextendsCVS to give rudimentarysupportto "change-sets'r
"transactions".

CVSZilla doesnot supportintegrationof eventsproducediy any SCM systemin agenericway. It
modi es the Bugzillaschemanddoesnotwork with futureversionsof Bugzilla. Finally, it assumeshat
the TCPportusedby MySQL is accessiblérom the machinehostingthe CVS repository

Thelastassumptiordoesnot alwayshold true, especiallywhena bug-trackingsystemis usedto track
developmentbof mobile developerg(laptopusers) needingthe e xibility to work bothlocally and
remotely on multiple projects acrosgifferentorganizationalunits. Experiencenasshowvn thatthisis a
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commonscenarian organizationswith limited hardware,software,or laborresourcessuchasan
academi@rvironment.

For example,imagineintegratingCVS actionsfrom a repositoryhostedon a personalaptopwith a
Bugzillainstancehatneedgo be publicly accessiblérom the Internet.This samebug-trackingsystemis
usedfor collaborationwith othermobile developersof a differentorganizationon ajoint projecthosted
on athird machinelntegrationover the public Internetis not possiblewithout openingthe MySQL
databas@ort Bugzilla uses Openingthis portis unnecessariljnsecuregxposingaccesso other
applicationshostedon the samedatabassystem.The Scmhug daemorexposeghe minimumrequired
integrationinterfacebetweeran SCM systemanda bug-trackingsystem.

3.3.3. Other Integration Systems

Commerciaproductsconcentrat®nly on integratinga particularSCM systemwith a particular
bug-trackingsystemjn a proprietaryway. They do notattemptto de ne apublic SCMto bug-tracking
integrationinterface,andsolve theintegrationproblemonceandfor all.

Scmhugis aneffort for de ning an SCM to bug-trackingintegrationinterfaceandmechanisnthatwill
permitintegrationof ary SCM systemwith ary bug-trackingsystem.
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4.1. Integration Actions

For every SCM event, multiple correspondingntegrationactionsmay beissuedrom theglueto the
daemonThelist of possibleintegrationactionsis:

« activity verify : An activity _commit integrationactionwill soonfollow, anddatacollected
from the correspondinggCM eventmustbeveri ed rst.
« activity_commit . A softwarechangehasalreadybeencommittedin the SCM systemandthis

eventmustbeintegratedwith bug-tracking.This actionusuallyfollows an activity _verify
integrationaction.

- activity tag . A softwarelabelingoperations issuedn the SCM systemandthis eventmustbe
integratedwith bug-tracking.

4.2. Veri cation Checks

WhenvariousSCM eventsoccut veri cation checksareperformedbeforethe SCM eventis allowedto
proceedSomechecksareperformedby the glueontheclient side,the machinethe SCM repository
residesSomeothersareperformedon the sener side,the machinehostingthe Scmhug daemon.

4.2.1. Glue Checks

An integrationrequesis issuedo the Scmhug daemorif thefollowing checks performedby theglue,
succeed.

4.2.1.1. Enabled Integration

SCMeventswill beintegratedwith bug-trackingonly if theintegrationglueis enabledThis canbe
controlledin thegluecon guration le usingtheenabled variable,asshavnin Figure4-1.

Figure 4-1. Glue enabling variable.

#

# Flags whether the glue is active
#

enabled => 1,
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4.2.1.2. Suppor ted SCM version

SCMtoolsmaywork considerablydifferentbetweerseparaterersions For example,CVS changed
duringthe 1.12.xserieshe formatof command-lineargumentssuppliedto integrationhooks.
Appropriatesupportis neededo handletheiridiosynchraciesThe SCMtool's versionis detectedht
runtime,andinteractionwith thetool is handledaccordingly

Oneof the problemswith someSCM systemss thatthey mayunsetthe PATHvariable(e.g.Subversion
in 1.2.x).Thelist of pathsto thetool's binariesmustbe suppliedin the glue con guration le usingthe
binary_paths  variable,asshovn in Figure4-2. It is veri ed atruntimethateachbinaryneededy an
SCMtool is presenin only onepathfrom thelist supplied to avoid accidentallyinvoking thewrong
versionof thetool dueto anincompleteinstallationof the SCM tool.

Figure 4-2. Pathsto the SCM tool's binaries.

# Commay(,)-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 message template

Thelog messagsuppliedto the SCM systemwhencommittinga softwarechangeds veri ed to matcha
log templateexpectedby Scmhug. Two regularexpressionglescribehow thebug id andlog comment
will beidenti ed. Thesearede ned aspartof thelog_template  policy variableasshavn in
Figure4-3, throughthevariablesbugid_regex andlog_regex

A wayto split alist of multiple bug ids into separatéds is alsodescribedwvith aregularexpression
throughthe variablebugid_split_regex . Thisis neededn orderto permitspecialcharacterso
preceedh bug number For example,insteadof separatindug ids usinga whitespacer comma,one
maywantto alsopre x abugid with a'#'. Bug-traclersmaythenautolinkify in theircommentsa bugid
thatis pre xedby a'#' (e.g.Bugzilla). An examplelog messagacceptedy theseexpressionss shavn
in Figure4-4.

Figure 4-3. Regular expressiongdescribing 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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# 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*(.*)'

2

Thistemplatecanbe customizedvhenthe Scmhug codebasés 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 > canbepassedo configure , shavnin
Figure8-1

Figure 4-4. Example log messageccepted.

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

4.2.1.4. Presence of distinct bug ids

Thelog messagsuppliedto the SCM systemwhencommittinga softwarechanges veri ed to include
only distinctbugids.

4.2.1.5. Valid log message size

It is veri ed thatthelog messagsuppliedto the SCM systemsystemmeetsa con gurableminimumlog
messagsizelimit. This behaior is de nedin thegluecon guration le usingthe
minimum_log_message_size  policy variable,asshavn in Figure4-5.

Figure 4-5.Minimum log messagesizepolicy.

# Minimum number of characters log message.
minimum_log_message_size = {

enabled => 1,

size => 50

2

4.2.1.6. Convention-based labeling

It is veri ed thatthenamesausedin labelingoperationssuchascreationof tagsor branchesmatcha
con gurablelabelnamingcorvention.This behaior is de ned in theglue con guration le usingthe
label_name policy variable,asshavn in Figure4-6.
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Figure 4-6. Label naming corvention 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
'‘A+?_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

Whenanintegrationrequesis recevved by the Scmhug daemonthefollowing sener checksare
performed.

4.2.2.1. Presence of bug ids

Thelog messagsuppliedto the SCM systemwhencommittinga softwarechangemay berequiredto
includeatleastonebugid. Thisis determinediusingthe presence_of bug_ids policy variable,as
shavn in Figure4-7.

10
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Figure 4-7. 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 SCMsystem, 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'
h

4.2.2.2. Valid SCM to bug-trac king username mapping

All integrationrequestsnustincludethe SCM usernamef the userissuinganintegrationrequestThis
usernamenustbe mappedo theusernamef the userin the bug-trackingsystemBug-trackingsystems
thatdo not supportSCM usernameareaccomodatethrougha usernamenappinglist de nedin the
daemorcon guration le usingtheuserlist  variable,asshavn in Figure4-8.

Two typesof usernamenappingsarepossible The rst is amappingbasecdn alist of regular
expressionghatdescribenhow the SCM usernamevill be matchedandhow it will betransformedusing
themapping_regexes Vvariable.Theseconds adirect,one-to-onanappingof anSCM usernameo a
bug-trackingsystemusernameysingthe mapping_values  variable.Mappingsbasecbn
mapping_values canoverridemappingsasen mapping_regexes

Figure 4-8. SCM to bug-tracking usemamemapping.

# Translation list of SCMusernames 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 SCMusername will be matched. The
# second defines how it will be transformed, and uses the

# unnamed variable $1 that was described by the first

11
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# expression. The mapping is checked for a match as:
# m/$first_regex/
# and is applied as: s/$first_regex/$second_regex/
mapping_regexes  => {

enabled => O,

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

12

# This is a one-to-one  mapping of SCMusernames 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’
}

h

If the SCM usernamalreadymatcheghe bug-trackingusernamethesemappingscanbe disabled.

4.2.2.3. Valid product name

An activity _verify integrationrequesmustreferto bugids led againstthe SCM systems
associategiroductnamein the bug-trackingsystemThe productnameis de ned in theglue
con guration le usingthe product_names policy variable,asshavn in Figure4-9.

Figure 4-9. Product namevariable.

product_names => [
'replace_with_product_name'

]

Someorganizationgnayfollow a developmentmodelthat permitsmultiple productsto be hostedunder
thesameSCM repository For example multiple productnamesn the bug-trackingsystemmay
correspondo multiple branchesn the SCM system Scmhug will acceptmultiple productnamego
accomodatéhis scenarioasshowvn in Figure4-10. In this case anactivity_verify integration

12
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requesimustreferto bugids led againstatleastoneof the SCM systems$ associategproductnamesn
thebug-trackingsystem.

Anotherexamplewheremultiple productsmaybe requiredwould be a contractingcompary maintaining
all their contractsn the sameSCM repositorybut usingseparatg@roductnamesn the bug-trackingtool.

Thedownsideof usingmultiple productnamess thatlabelingoperationswill notbeintegrated sincethe
gluecannotdeterminewhich productis beinglabeledwhenatagor branchis createdNo

activity_tag integrationrequestareissuedrom the glueto the daemonwhenmultiple product
nameshave beenspeci ed.

Figure 4-10.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.

HOH R HOHH R H HH

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.htmI#SEC104) and Subversion
(http://svnbook.red-bean.com/svnbook/ch07s04.html) manuals.

4.2.2.4. Valid bug owner

It is veri ed thatthe SCM userissuingan activity _verify integrationrequests the ownerof thebug
againstwhich subsequenntegrationrequestwill beissued.This behaior is optionalandcanbe

con guredin thegluecon guration le usingthevalid_bug_owner  policy variable,asshavnin
Figure4-11
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Figure 4-11.Valid bug owner policy.

# The SCMuser issuing

# the bug is assigned

valid_bug_owner = {
enabled => 1,

an activity

}

4.2.2.5. Open-bug-state

Thebug againstwhich anactivity_verify
statein the bug-trackingsystem.

4.2.2.6. Mail on success

Chapter4. Featues

must be the user to which

integrationrequesis issuedmustbein anopen,active

An emailcanbe sendwhenanactvity is acceptedThisis de ned in thegluecon guration le usingthe

mail_on_success

Figure4-12.Mail on succesgolicy.

# Send an email after
# and labeling).
mail_on_success => {
enabled => 0,
# Sending email when a tag
# be annoying, since multiple
# directory(but

# can disable that behavior.
mail_on_label = 1,
values => {

# Must be a valid email address

a successful

is moved or deleted
emails
not when a tag

policy variable,asshovn in Figure4-12

activity (both  committing

in CVS can
are sent per
is added). mail_on_label

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

Whena softwarechangeoccursin the SCM systemalog messagenay be usedto describehechange.
Usinganactivity_commit integrationrequestthis log messagés insertedn the bug-trackingsystem
againstthespeci edbugid.

4.4. Integration of SCM Labeling Operations

Whenatagor branchoperationis issuedn the SCM systemanameis usedto describehis software
labelingoperation Usinganactivity_tag integrationrequestthis labelis insertedn thelist of
possibleversionsof the productin the bug-trackingsystem.
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Chapter 5. SCM Frontends

5.1. CVS

CVSis the ConcurrendersionsSystemthe dominantopen-sourc@etwork-transparemtersioncontrol
system.

Scmhug supportsveri cation checksjntegrationof log messagewith the bug-trackingsystemand
integrationof labelingoperationdor CVS. Variousde cienciesof CVS introducecomplicationsn
integration.lt is recommendethatusersof CVS upgradeo Subvesion

CVSdoesnotrequireusersto enteralog commentwhendirectoriesareaddedn arepository Scmhug
doesnot overcomethis limitation, eventhoughit is possible
(http://tugzilla.mkgnu.net/shw_bug.cgi?id=285}0 do so.

Anotherlimitation of CVSis thatit doesnot provide anintegrationhookon'cvs admin -o
(http://tugzilla.mkgnu.net/shw_bug.cgi?id=176)".

A majordrawbackof CVSisit'slack of atomictransactionsAs a side-efect, whenthe samedog
messagés usedto commit les in two separatelirectoriesfwo integrationactionsoccurusingthe same
log messageDuplicatelog messagearethenenteredn the bug-trackingsystemAn exampleof this can
beobseredin bug 353,in comment® and3 (http://tugzilla.mkgnu.net/shw_bug.cgi?id=353#c2)t is
possible(http://tugzilla.mkgnu.net/shw_bug.cgi?id=265}o introducelogic in the Scmhug daemorthat
cansolve this problem.

A commonlimitation of othersystemsntegratingCVS with bug-trackingresultedfrom theinadequate
mechanisnCVS usego provide thelist of affected les in acommittrigger. For each le, theold
version,new version,andthe lename, all separatethy commascanbe passedascommand-line
argumentdo anintegrationtriggerscript. Whenthe lenames,or thedirectoryin whichthe les reside,
containeithercommasor whitespacesa processingcriptusinga singleregularexpressiorto parse
theseagumentswill getconfusedSomesystemsaddressethis by requiringsourcemodi cations
(http://Iwww.einval.com/~stee/software/cvs-lgzilla/#loginfo)to the CVS binary, anddistributed
patchedor it. Scmhug addressethis issueby emplgying a statefulparser
(http://kugzilla.mkgnu.net/she_bug.cgi?id=286#c2)Jsingthis parsertheprobabilityof les and
directorieswith whitespacesr commascontainedn their namesgo confusetheintegrationglueis
mauginal. For example,the lename shavn in Figure5-1is accepted.

Figure 5-1. 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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Scmhug hasbeenveri ed to work againstthefollowing releasesf CVS:

- 11121

Somevhereduringthe 1.12.xseriesof CVS (e.g.1.12.9)the commandine templateformatchanged
(https://mwwwevshome.ay/docs/manual/cvs-1.12.10/cvs_18.htmI#SEC186is newer formatis not yet
(http://bugzilla.mkgnu.net/she_bug.cgi?id=464supportedy Scmhug.

5.2. Subversion
Subvesionis acompellingreplacementor CVS.

Scmhug supportsveri cation checksjntegrationof log messagewith the bug-trackingsystemand
integrationof labelingoperationdor Subversion.

Sulversionis notyet (http://sulversion.tigris.og/issues/she_bug.cgi?id=1973kapableof usinga
prede nedlog templatewhenthe users editoris openedo enteralog commentAs aresult,thelog
templateexpectedby Scmhug mustbe enteredcby theuser

Scmhug hasbeenveri ed to work againstthe following releasesf Subversion:
- 106
« 113
« 123
- 1.3.0

5.3. Other SCM Systems

Additional SCM frontendscanbe supportedy Scmhug. Developersandsystemintegratorsof the
following SCM systemsrestrongly encouragedto contritutean SCM integrationfrontend:

- Aglis

« Arch

- BazaarNG

- Bitkeeper

« Clearcase
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Katie
Monotone
OpenCM

Perforce

Developinga frontendrequires:

Committingto supportthis frontendin futurereleasesf Scmhug.

Creatinga new frontendmodulenamedsrc/lib/product/Glue/FrontendName.pm.in .The
CVS frontendsrc/lib/product/Glue/CVS.pm.in senesasagoodexample.

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

Updatingthe con gurationmanagementes configure.in andMakefile.in to autogenerateggnd
autocleanuphenew frontend.

Updatingtheinstall-tools rule of Makefile.in to install the new frontendfrom source.

Creatinga new directorynamedsrc/glue/templates/frontendname thatincludestemplate
hook/triggerscripts.The CVStriggerscriptsin src/glue/templates/cvs seneasagoodexample.

Updatingthe Glue Installer src/scripts/install_glue.pl.in andits manpage
doc/manpages/install_glue.sgml.1.in to supportthe new frontend.

Updatingthe VDD Geneator src/scripts/vdd_generator.pl.in andits manpage
doc/manpages/vdd_generator.sgml.1.in to supportthe new frontend.

Updatingthe documentatiornn doc/manual to re ect supportfor the new frontend.
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6.1. Bugzilla

Bugzillais anenterprise-clasgieceof softwarethattracksmillions of bugsandissuedor hundredf
organizationsaroundtheworld.

Bugzilla doesnot provide a publicinterfacefor SCM integration.Neverthelessthe Scmhug daemon
attemptgo reusefunctionality alreadyavailablein the Perl-basedugzillalibraries.As aresult,the
sourcecodeusedto hosta Bugzillainstancemustbe locally accessibldy the daemonThe
installation_directory variableis usedto de ne thelocationof the Bugzilla sourceinstallationas
shavn in Figure6-1.

Figure 6-1. 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 => 'lusr/share/bugzilla/lib’

Additionally, theinstalled_locally variableis usedto ag whetherBugzillais installedlocally on
thesamemachinethe daemoris runningasshawvn in Figure6-2. Thisis requiredto ush Bugzilla's
versioncachewhenSCM tagsareaddedor deleted andimmediatelyre ect tagmanipulationto
Bugzilla's userinterface.

Figure 6-2. 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
setto 0.
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TheBugzilladevelopersareplanning(http://tugzilla.mozilla.og/shav_bug.cgi?id=254400fo provide a
formal SCM integrationinterfacein futurereleases.

As of version2.18,Bugzilla doesnot yet supporta mappingof the SCM usernameo a Bugzilla
usernameAn SCM to bug-trackingusernamenappingis accomodatetly theintegrationdaemorusing
theuserlist  variable,asshavn in Figure4-8.

Scmhug hasbeenveri ed to work againstthefollowing release®f Bugzilla:
. 2142
.« 2165
« 2.18rc2
. 2192
« 2.20.0

6.2. Mantis

Mantisis awebbasedPHP/MySQL-basebugtrackingsystem.

Mantisdoesnot provide a public interfacefor SCM integration.However, the Scmhug daemorincludes
anative Perl-basedbug-trackingbaclendfor integrationwith Mantis.Con guration of thevariables
installation_directory (Figure6-1) andinstalled_locally (Figure6-2) is notrequired.

Mantis supportdnstallationwith multiple databaséaclends.Thedaemorcon gurationvariable
database_vendor de nestheselectediatabaséaclend,asshovn in Figure6-3.

Figure 6-3. 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.futurevare.biz/mantis/vie.php?id=151}o provide a
formal SCM integrationinterface(http://www futurevare.biz/mantisconnectf) futurereleases.
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As of version0.19.0,Mantisdoesnot yet supporta mappingof the SCM usernaméo a Mantis
usernameAn SCM to bug-trackingusernamenappingis accomodatetly theintegrationdaemorusing
theuserlist  variable,asshavn in Figure4-8.

Scmhug hasbeenveri ed to work againstthe following releasesf Mantis:

. 0.19.0
. 1.0.0c3

6.3. Other Bug-trac king Systems

Additional bug-trackingbaclendscanbe supportedy Scmhig. Developersandsystemintegratorsof
thefollowing bug-trackingsystemsarestrongly encouragedto contrikute a bug-trackingintegration
baclend:

« AntHill

« Bosco

- debhugs

+ DoubleChocolatte
« Eventum

- GForge

« GNATS

+ Helis

« ITradker

+ phpBugTadker
+ Roundup

+ Scamb

« Trac

« TUTOS

« Workbend

Developingabaclendrequires:

- Committingto supportthis baclendin futurerelease®f Scmhug.

- Creatinga new baclkendmodulenamedsrc/lib/product/Daemon/BackendName.pm.in . The
Bugzillabaclkendsrc/lib/product/Daemon/Bugzilla.pm.in senesasagoodexample.
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Updatingsrc/lib/product/Daemon/Daemon.pm.in:read_configuration accordingly

Updatingthe con gurationmanagementes configure.in andMakefile.in to autogenerategnd
autocleanuphe new baclend.

Updatingtheinstall-server rule of Makefile.in to install the new baclendfrom source.

Updatingthe documentatiotin doc/manual to re ect supportfor the new baclend.
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Chapter 7. Integration Tools

7.1. Glue Installer

Thecommandscmbug_install_glue is usedto install theintegrationgluein an SCM repository
Existinghooksusedin the SCM systemarenot overwritten.An exampleinstallingthegluein a
Sulversionrepositoryis shavn in Figure7-1.

Figure 7-1. Glue Installation in a Subversionrepository.

$ 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: /tmpltestrepository.

This is a repository for the Subversion SCMtool.

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 partl

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

Installing part2
Check everything there before | commit or hit Ctr-C to exit

7.1.1. CVS

Integrationglue canbeinstalledin bothlocal andremoteCVS repositories.

After installation the le <CVS_REPOSITORY_PATHCVSROOT/etc/scmbug/glue.conf holdsthe

con gurationof theglue.

7.1.2. Subversion

Sulversionrepositorieslo not supportinstallationof theintegrationglueremotely Local repository
accesss required.
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After installation,the le <SVN_REPOSITORY_PATHhooks/etc/scmbug/glue.conf holdsthe
con gurationof theglue.

Sulversiondoesnot distinguishbetweercommitactivities andcreationof tagsor branchesit
recommendéhttp://svnbook.red-bean.com/svnbook/ch04s07.htimaljthe usermanuallycreates
top-level directoriesnameditrunk , /tags and/branches .Whenit'stimeto createatagor branch,
Sulversionproposegollowing the corventionof creatinga copy of themaintrunk using'svn  copy'
inthe/tags or/branches directoriesAs aresult,the glue mustmanuallydetectif an

activity _verify issuedby Subversionalsoimpliesanactivity_tag . Todo so,it checksfor
additionof new subdirectoriesn thedirectoriesitags or /branches . Thisbehaior is de nedin the
gluecon guration le usingthelabel_directories variable,asshavn in Figure7-2.

Figure 7-2.De ning the Subversion labeling dir ectories.

label_directories = [
'tags’,
‘branches’

]

7.2. Version Description Document Generator

Thereare plans(http://kugzilla.mkgnu.net/she_bug.cgi?id=80}o implementatool thatcanproducea
VersionDescriptionDocumentVDD). SinceSCM changesreintegratedwith bug-tracking,it is
possibleto producealist of changeghatoccuredfor a particularversionof a softwareat alevel that's
higherthansourcechanges.

ChangeLog informationderived strictly from the SCM systemsuchasa reportproducedusingthe
cvs2cltool for CVSorusing'svn  log' in Subversion,is overly detailed.It describesoftware
changesetatalower level, which interestamostly developerslt is of little valueto ausersimply
interestedn a summaryof addedfeaturesMoreover, whenmultiple changesetarecommittedin
responséo a defect,sucha documenbecomedengtty. It takesconsiderabl¢ime to follow the history
of changesinddecipheiif, or how, a defectwascorrected.

Insteada VDD will reportata higherlevel asummaryof thefeatures/defectaorked on andwhy, using
informationrecordedn the bug-trackingsystemlt will provide additionalusefulinformationsuchas
resolutionstatus bug owner, severity, andpriority. It will alsoreportwhatchange®ccuredatalower
level in the SCM systemperbug, effectively supersedin@hangeLog documentproducedstrictly from
the SCM systemWithoutintegrationof SCM with bug-tracking this level of detailin arelease
documentvould not be possible.

Giventwo SCM labelnamegtag or branchnames)this tool will querythe SCMtool for the datesthe
labelswereapplied.lt will thenquerythe bug-trackingsystemto producea reportof the bugsworked
betweerthatdaterange A VDD canre ect decisionsof the developmenteamwhich arenot
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documentedh the SCM logs, suchaschoosingto not adda feature resolvingit asWONTFIX. It may
alsodisplaybugsthatwereaddedn the periodbetweerreleasedut notworkedyet, alertingusersof
newly discorereddefects.

A VDD documentanbe generatedisingthe commandscmbug_vdd_generator . An example
producingthis documents shovnin Figure7-3.

Figure 7-3. Generating a Version Description Document.
$ scmbug_vdd_generator --scm=Subversion --product=TestProduct \

--repository=/tmp/testrepository --from=SCMBUG_RELEASE_0-8-1 \
--t0=SCMBUG_RELEASE_0-8-2

Thegoalis to eventuallyapply XSLT transformation®nthe XML documenproducedthatshouldbe
standardize@saDTD, to produceHTML, PDF etc.
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8.1. Availability

Scmhugis availablefor UNIX andWindows systemsit's webpage
(http://[freshmeat.net/projects/scugf) containghe mostup to dateinformationon the project,including
thelatestreleaseandmanual.

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

8.2. Installation

8.2.1. System

UnderUNIX, Scmhugis availablein theform of DebianandRPM packagesTheprovided packagesire:

« scmbug-common: commonlibraries.
« scmbug-doc : documentation.

« scmbug-tools : toolsthatcaninstall theintegrationgluein an SCM repositoryandenhancehe
experienceof integratingSCM with bug-tracking.

« scmbug-server : theintegrationdaemon.

UnderWindows, theentireScmhug systemis availablein theform of asingle.zip le. It mustbe
manuallyinstalledin C:/Prograntiles/Scmig. It requiresActiveStateActivePerl
(http:/lwww.actvestate.com/Products/AetiPerl/)installedin C:/Perl/bin/perlandatemporary
directorycalledC:/Temp.

Sourcecodedistributionsarealsoavailable.Figure8-1 shavs how the systemcanbe con guredand
installedfrom sourcelt is possibleto choosea differentdestinatiorof thelibrariesandbinariesof
Scmhug bothin UNIX andWindows systemsat con gurationtime. If you arecon guring from source
code,running'./con gur e --help' canprovide moreinformation.

Figure 8-1.Installation of the systemfrom source.

bash$ ./configure
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bash$
bash#
bash#
bash#
bash#

make
su

make
make
make
make
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install-common
install-doc
install-tools
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 start.

C:\>

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

Starting the Integration Daemon in Windows systems:

cd C:/Program  Files/Scmbug/etc/init.d
C:/Program

Files/Scmbug/etc/init.d> scmbug-server.bat

8.2.2. Documentation

Installationof documentationincludingthis manual requiresinstallingthe packagescmbug-doc .

8.2.3. Integration Tools

Installationof the Integration Toolsrequiresinstallingthe packagescmbug-common and

scmbug-tools

8.2.4. Integration Daemon

Installationof thedaemorrequiresinstallingthe packagescmbug-common andscmbug-server
Additionally, it requiresinstallingthe Mail::Sendmail andXML::Simple Perlmodulesasshavnin
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Figure8-3.
Figure 8-3. 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 Windows systems:
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

Type ‘help’ to get started.

ppm> install Mail-Sendmail
ppm> install XML-Simple
The le /etc/scmbug/daemon.conf holdsthe con guration of thedaemon.

library.

Integrationwith multiple bug-trackingsystemsanbe accomplishedby startingmultiple daemons

listeningat differentports.

8.2.4.1. Bugzilla

For reasongxplainedin Section6.1, theintegrationdaemorrequiredocal presencef the sourcecode
usedto runaBugzillainstancelt alsorequiresaccess$o the MySQL databaseisedto storeBugzilla's
data.lt is recommendethatthe daemoris installedon the samemachineBugzilla runs,but this is not
required If thedaemoris installedon the samemachineBugzillaruns,Scmhugwill forcetheBugzilla
versioncache(whichis alocal le) to beregeneratedvhenactvity tagintegrationrequestsre

processed.
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8.2.4.2. Mantis

Integrationwith Mantisrequiresaccesgo thedatabas@sedto storeMantis' data.At a minimum, it
requiresinstallingthe DBI Perlmodule,asshavn in Figure8-4.

Figure 8-4.DBI installation.

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

Installationin Windows systems:
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, Mantissupportdnstallationwith multiple databasé&aclends,andrequires
thecorrespondindBD Perlmoduleto beinstalled.For example,if Mantisis installedwith aMySQL
databaséaclend,theDBD::mysqgl PerlmodulemustalsobeinstalledEigure8-5) andthe
database_vendor variablemustbecon guredasshown in Figure6-3.

Figure 8-5.DBD::mysq| installation.

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

Installationin Windows systems:
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-mysq|l
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8.3. Upgrading

Upgradingto newer versionsof Scmhugis possiblelt rst requiresunderstandingheissuesnvolvedin
runningnon-matchingrersionsof the GlueandDaemon.

8.3.1. Issues

Thecommunicatiorprotocolbetweerthe Glue andthe Daemonis upgradedandis
backwards-incompatiblevhenthe minor versionnumberof Scmhug increasesk-or example,
SCMBUG_RELEASE_0-1-xandSCMBUG_RELEASE_0-2-xarenot compatible put
SCMBUG_RELEASE_0-2-BndSCMBUG_RELEASE_0-2-aire.

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_0-3-3the Gluelnstalleris ableto safelyupgradetheintegrationto
newerversionslt rst completelydisablesall SCM hooksinstalledby Scmhug, upgradeshe Glue code,
andthenenableghe hooks.During thelaststep,the Daemondoesnot needto be contactedsincethe
hooksarenotyetactive.

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 a newer versionof Scmhug requiresrst upgradinghe Glueandthenthe Daemonpy
carryingoutin orderthefollowing steps.

8.3.2.1. Glue Upgrading

« Upgrading Scmhg: Install newer versionsof the packagescmbug-common, scmbug-doc , and
scmbug-tools , asshavn 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 SCMrepositoriesRunthe Glue Installer onceper SCM repositorywith respectie
argumentgo upgradeo a newer versionof the Glue,asdescribedn 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

- Upgradingthe Integration Daemon After all SCM repositoriehave beenupgradedupgradehe
IntegrationDaemonby installinga newer versionof the packagescmbug-common and
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scmbug-server , asshawvn 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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This FAQ includesguestionsiot coveredelsavherein this manual.
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Appendix B. GNU Free Documentation License

Versionl.1,March2000

Copyright (C) 2000FreeSoftwareFoundation)nc. 59 TemplePlace Suite330,Boston,MA 02111-1301USA
Everyoneis permittedto copy anddistribute verbatimcopiesof this licensedocumentput changingt is not
allowed.

0. Preamble

The purposeof this Licenseis to make a manualtextbook, or otherwritten documentfree” in thesense
of freedom:to assuresveryonethe effective freedomto copy andredistrituteit, with or without
modifyingit, eithercommerciallyor non-commerciallySecondarilythis Licensepreseresfor the
authorandpublisheraway to getcreditfor theirwork, while not beingconsideredesponsibldor

modi cations madeby others.

This Licenseis akind of "copyleft", which meanghatderivative works of thedocumeninustthemseles
befreein thesamesenselt complementshe GNU GeneralPublicLicense whichis a copyleft license
designedor free software.

We have designedhis Licensein orderto useit for manualdor free software,becausdree software
needdreedocumentationa free programshouldcomewith manualgroviding the samefreedomghat
the softwaredoes But this Licenseis not limited to softwaremanualsijt canbeusedfor ary textual
work, regardlesof subjectmatteror whetherit is publishedasa printedbook. We recommendhis
Licenseprincipally for workswhosepurposss instructionor reference.

1. Applicability and De nition

This Licenseappliesto any manualor otherwork thatcontainsa noticeplacedby the copyright holder
sayingit canbedistributedunderthetermsof this License.The"Document" belaw, refersto arny such
manualor work. Any memberof the publicis alicenseeandis addresseds"you".

A "Modi ed Version"of the Documentmeansary work containingthe Documentor a portionof it,
eithercopiedverbatim,or with modi cations and/ortranslatednto anothedanguage.

A "SecondanBection"is anamedappendixor a front-mattersectionof the Documenthatdeals
exclusively with therelationshipof the publishersor authorsof the Documento the Documents overall
subject(or to relatedmatters)andcontainsnothingthatcouldfall directly within thatoverall subject.
(For example,if theDocuments in partatextbook of mathematicsa Secondaryectionmay not
explain any mathematics.T herelationshipcouldbe a matterof historicalconnectiorwith the subjector
with relatedmattersor of legal, commercial philosophicalgthicalor political positionregardingthem.
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The"InvariantSections'arecertainSecondangectionavhosetitles aredesignatedasbeingthoseof
InvariantSectionsjn the noticethatsaysthatthe Documents releasedinderthis License.

The"Cover Texts" arecertainshortpassagesf text thatarelisted,asFront-Caver Texts or Back-Caover
Texts, in the noticethatsaysthatthe Documents releasedinderthis License.

A "Transparenttopy of the Documenimeansa machine-readableopy, representeth aformatwhose
speci cationis availableto the generabpublic, whosecontentscanbeviewed andediteddirectly and
straightforvardly with generictext editorsor (for imagescomposeaf pixels) genericpaintprogramsor
(for drawings) somewidely availabledraving editor, andthatis suitablefor inputto text formattersor
for automatidranslationto a variety of formatssuitablefor inputto text formatters A copy madein an
otherwiseTransparente formatwhosemarkuphasbeendesignedo thwartor discouragesubsequent
modi cation by readerss not TransparentA copy thatis not"Transparentfs called"Opaque”.

Examplesof suitableformatsfor Transparentopiesincludeplain ASCII without markup, Texinfo input
format,LaTeX inputformat, SGML or XML usinga publicly availableDTD, andstandard-conforming
simpleHTML designedor humanmodi cation. OpaqueormatsincludePostScriptPDF, proprietary
formatsthatcanbereadandeditedonly by proprietaryword processorsSGML or XML for whichthe
DTD and/orprocessindoolsarenot generallyavailable,andthe machine-generateddTML producecby
someword processorfor outputpurpose®nly.

The"Title Page"meansfor a printedbook, thetitle pageitself, plus suchfollowing pagesasareneeded
to hold, legibly, the materialthis Licenserequiresto appeaiin thetitle page.For worksin formatswhich
donothave ary title pageassuch, Title Page"meanghetext nearthemostprominentappearancef the
work'stitle, precedinghe beginning of the body of the text.

2. Verbatim Copying

You maycopy anddistributethe Documentin ary medium,eithercommerciallyor non-commercially
providedthatthis License the copyright notices,andthelicensenoticesayingthis Licenseappliesto the
Documentarereproducedn all copies,andthatyou addno otherconditionswhatsoger to thoseof this
License.You may not usetechnicalmeasure$o obstructor controlthereadingor furthercopying of the
copiesyou make or distribute. However, you mayaccepttompensatioim exchangeor copies.If you
distribute alarge enoughnumberof copiesyou mustalsofollow the conditionsin section3.

You may alsolend copiesunderthe sameconditionsstatedabore, andyou may publicly displaycopies.

3. Copying in Quantity

If you publishprintedcopiesof the Documentumberingmorethan100,andthe Documents license
noticerequiresCover Texts, you mustenclosehe copiesin coversthatcarry, clearlyandlegibly, all
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theseCover Texts: Front-Cover Texts on thefront cover, andBack-Cover Texts onthe backcover. Both
coversmustalsoclearlyandlegibly identify you asthe publisherof thesecopies.Thefront cover must
presenthefull title with all wordsof thetitle equallyprominentandvisible. You mayaddothermaterial
onthecoversin addition.Copying with changedimited to the covers,aslong asthey presere thetitle of
the Documentandsatisfytheseconditions,canbetreatedasverbatimcopying in otherrespects.

If therequiredtexts for eithercover aretoo voluminousto t legibly, you shouldputthe rst oneslisted
(asmary as t reasonablypntheactualcover, andcontinuetherestontoadjacenpages.

If you publishor distribute Opaquecopiesof the Documentnumberingmorethan100,you musteither
includeamachine-readabl€ransparentopy alongwith eachOpaquecopy, or statein or with each
Opaquecopy a publicly-accessibleomputemetwork locationcontaininga completeTransparentopy
of the Documentfree of addedmaterial, which the generahetwork-usingpublic hasaccesdo download
anorymouslyat no chage usingpublic-standareetwork protocols.If you usethelatteroption,you must
take reasonablyrudentstepswhenyou begin distribution of Opaquecopiesin quantity to ensurethat
this Transparentopy will remainthusaccessibla@tthe statedocationuntil atleastoneyearafterthelast
time you distributean Opaquecopy (directly or throughyour agentsor retailers)of thateditionto the
public.

It is requestedhut not required thatyou contactthe authorsof the Documentwell beforeredistrikuting
ary large numberof copiesto give thema chanceo provide you with anupdatedsersionof the
Document.

4. Modi cations

You may copy anddistributea Modi ed Versionof the Documentunderthe conditionsof section® and
3 above, providedthatyou releasehe Modi ed Versionunderpreciselythis License with the Modi ed
Version lling therole of the Documentthuslicensingdistribution andmodi cation of the Modi ed
Versionto whoever possesseacopy of it. In addition,you mustdo thesethingsin theModi ed Version:

A. Usein theTitle Page(andonthecovers,if ary) atitle distinctfrom thatof the Documentandfrom
thoseof previousversions(which should,if therewereary, belistedin the History sectionof the
Document).You may usethe sametitle asa previousversionif the original publisherof thatversion
givespermission.

B. List ontheTitle Page,asauthorspneor morepersonr entitiesresponsibldor authorshipof the
modi cationsin theModi ed Versiontogethemwith atleast ve of theprincipalauthorsof the
Documentall of its principalauthorsjf it haslessthan ve).

C. Stateon theTitle pagethe nameof the publisherof the Modi ed Version,asthe publisher
D. Presere all the copyright noticesof the Document.
E. Add anappropriatecopyright noticefor your modi cations adjacento the othercopyright notices.

F. Include,immediatelyafterthe copyright notices,alicensenoticegiving the public permissiorto use
theModi ed Versionunderthetermsof this License,in theform shavn in the Addendumbelow.
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G. Presere in thatlicensenaoticethefull lists of InvariantSectionsandrequiredCover Texts givenin
theDocuments licensenotice.

H. Includeanunaltereccopy of this License.

. Presere the sectionentitled"History", andits title, andaddto it anitem statingat leastthetitle,
year new authorsandpublisherof theModi ed VersionasgivenontheTitle Page.If thereis no
sectionentitled"History" in the Documentcreateonestatingthetitle, year authorsandpublisher
of theDocumentasgivenonits Title Page thenaddanitem describinghe Modi ed Versionas
statedn the previoussentence.

J.Presere the network location,if any, givenin the Documentfor public acces$o a Transparentopy
of the Documentandlik ewise the network locationsgivenin the Documenftfor previousversionsit
wasbasedn. Thesemaybe placedin the "History" section.You may omit a network locationfor a
work thatwaspublishedatleastfour yearsbeforethe Documentitself, or if the original publisherof
theversionit refersto givespermission.

K. In ary sectionentitled"Acknowledgments'or "Dedications” presere the sections title, and
preserein the sectionall the substancandtoneof eachof the contrikutor acknaviedgmentsand/or
dedicationgjiventherein.

L. Presere all theInvariantSectionsf the Documentunalteredn theirtext andin theirtitles. Section
numbersr the equivalentarenot consideregartof the sectiontitles.

M. Deleteary sectionentitled"Endorsements'Sucha sectionmay not beincludedin the Modi ed
Version.

N. Do notretitle ary existing sectionas"Endorsementstr to con ict in title with ary InvariantSection.

If theModi ed Versionincludesnew front-mattersectionsor appendicethatqualify asSecondary
Sectionsandcontainno materialcopiedfrom the Documentyou may at your option designatesomeor
all of thesesectionsasinvariant.To do this, addtheir titles to thelist of InvariantSectiondn the

Modi ed Versions licensenotice. Thesetitles mustbedistinctfrom ary othersectiontitles.

You mayadda sectionentitled"Endorsements'providedit containsnothingbut endorsementsf your
Modi ed Versionby variousparties--forexample,statementsf peerreview or thatthetext hasbeen
approved by anorganizationasthe authoritatve de nition of astandard.

Youmayaddapassagef upto vewordsasaFront-Cover Text, anda passagef upto 25wordsasa
Back-Cuwer Text, to theendof thelist of Cover Textsin theModi ed Version.Only onepassagef
Front-Cover Text andoneof Back-Caver Text maybeaddedby (or througharrangementmadeby) ary
oneentity. If the Documentalreadyincludesa cover text for the samecover, previously addedby you or
by arrangementnadeby the sameentity you areactingon behalfof, you maynotaddanother;but you
may replacethe old one,on explicit permissiorfrom the previous publisherthataddedthe old one.

Theauthor(s)andpublisher(sof the Documentdo not by this Licensegive permissiorto usetheir
namedor publicity for or to asserbr imply endorsemerf any Modi ed Version.
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5. Combining Documents

You may combinethe Documentwith otherdocumentseleasedinderthis License,undertheterms

de nedin sectiond4 above for modi ed versions providedthatyou includein the combinatiorall of the
InvariantSectionsof all of theoriginal documentsunmodi ed, andlist themall asInvariantSectionsof
your combinedwork in its licensenatice.

Thecombinedwork needonly containonecopy of this License,andmultiple identicallnvariantSections
may bereplacedvith asinglecopy. If therearemultiple InvariantSectionswvith the samenamebut
differentcontentsmale thetitle of eachsuchsectionuniqueby addingattheendof it, in parentheses,
the nameof the original authoror publisherof thatsectionif known, or elsea uniquenumber Make the
sameadjustmento the sectiontitles in thelist of InvariantSectiongn thelicensenoticeof the combined
work.

In the combinationyou mustcombineary sectionsentitled"History" in the variousoriginal documents,
forming onesectionentitled"History"; likewise combineary sectionsentitled"Acknowledgments"and
ary sectionsentitled"Dedications".You mustdeleteall sectionsentitled"Endorsements."

6. Collections of Documents

You may make a collectionconsistingof the Documentandotherdocumentseleasedinderthis License,
andreplacetheindividual copiesof this Licensein the variousdocumentsvith a singlecopy thatis
includedin the collection,providedthatyoufollow therulesof this Licensefor verbatimcopying of each
of thedocumentsn all otherrespects.

You mayextracta singledocumentrom suchacollection,anddistributeit individually underthis
License providedyouinserta copy of this Licenseinto the extracteddocumentandfollow this License
in all otherrespectsegardingverbatimcopying of thatdocument.

7. Aggregation with Independent Works

A compilationof the Documentor its derivativeswith otherseparateandindependentiocumentor
works,in or on avolumeof a storageor distribution medium,doesnotasawhole countasa Modi ed
Versionof the Documentprovided no compilationcopyright is claimedfor the compilation.Sucha
compilationis calledan"aggregate",andthis Licensedoesnot applyto the otherself-containedvorks
thuscompiledwith the Documenton accountf their beingthuscompiled,if they arenotthemseles
derivative works of the Document.

If the Cover Text requiremenbdf section3 is applicableto thesecopiesof the Documentthenif the
Documents lessthanonequarterof the entireaggreyate,the Documents Cover Texts may be placedon
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coversthatsurroundonly the Documentwithin theaggreate.Otherwisethey mustappeaion covers
aroundthewholeaggreate.

8. Translation

Translationis considered kind of modi cation, soyou maydistribute translationf the Document
underthetermsof sectiord. ReplacinginvariantSectionswith translationsequiresspecialpermission
from their copyright holders but you mayincludetranslationsf someor all InvariantSectionsn
additionto the original versionsof theselnvariantSectionsYou mayincludeatranslationof this License
providedthatyou alsoincludetheoriginal Englishversionof this License.ln caseof adisagreement
betweerthetranslationandthe original Englishversionof this License the original Englishversionwill
prevail.

9. Termination

You maynot copy, modify, sublicenseor distributethe Documentexceptasexpresslyprovidedfor under
this License Any otherattemptto copy, modify, sublicenser distributethe Documents void, andwill
automaticallyterminateyour rightsunderthis License.However, partieswho have receved copies,or
rights,from you underthis Licensewill nothave theirlicensederminatedsolong assuchpartiesremain
in full compliance.

10. Future Revisions of this License

The FreeSoftwareFoundationmay publishnew, revisedversionsof the GNU FreeDocumentation
Licensefrom time to time. Suchnew versionswill besimilarin spirit to the presenwersion,but may
differ in detailto addressiew problemsor concernsSeehttp://www.gnu.og/copyleft/.

Eachversionof the Licenseis givenadistinguishingversionnumber If the Documentspeci esthata
particularnumberedrersionof this License"or ary laterversion"appliesto it, you have the option of
following thetermsandconditionseitherof thatspeci ed versionor of ary laterversionthathasbeen
published(not asa draft) by the FreeSoftwareFoundationlf the Documentdoesnot specifya version
numberof this License you maychooseary versionever published(not asa draft) by the FreeSoftware
Foundation.

How to use this License for your documents

To usethis Licensein a documentyou have written, includea copy of theLicensein thedocumentnd
putthefollowing copyright andlicensenoticesjust afterthetitle page:
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Copyright (c) YEAR YOUR NAME. Permissions grantedo copy, distributeand/ormodify this document
underthetermsof the GNU FreeDocumentatiorLicense Versionl.1or ary laterversionpublishedby the
FreeSoftwareFoundationwith the InvariantSectionseingLIST THEIR TITLES, with the Front-Cover Texts
beingLIST, andwith the Back-Caorer Texts beingLIST. A copy of thelicenseis includedin the sectionentitled
"GNU FreeDocumentatioriicense".

If you have no InvariantSectionswrite "with no InvariantSections'insteadof sayingwhich onesare
invariant.If you have no Front-Caver Texts, write "no Front-Cover Texts" insteadof "Front-Cover Texts
beingLIST"; likewisefor Back-Cawer Texts.

If your documentontainsnontrivial examplesof programcode,we recommendeleasinghese
examplesin parallelunderyour choiceof free softwarelicense suchasthe GNU GeneralPublic
License to permittheir usein free software.
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Glossar y

A

Aegis

Agis (http://freshmeat.net/projectstas/) is a transaction-basesbftwarecon guration
managemengystemlt providesaframewvork within which ateamof developersmaywork on
mary changedo a programindependentlyandAegis coordinatesntegratingthesechangedack
into the mastersourceof the program with aslittle disruptionaspossible Aegis supports
geographicallydistributeddevelopment.

AntHill

Anthill (http://freshmeat.net/projects/anthilié)a bug trackingdatabassystemwrittenin PHP It
providesthe standardug trackingfeaturessuchas:userlogins, summaryreports submittingbugs,
gueryingbugs,variousseverity andstatudevels. It alsoprovidessomeuniquefeaturessuchasa
templatesystemandmulti-lingual support.

Arch

Arch (http://regexps.srparish.net/www/#Gnu-arcis)a modernreplacementor CVS, speci cally
designedor thedistributeddevelopmenteedsof opensourceprojects.It hasuniquelygood
supportfor developmenibon branchegespeciallygoodmeigingtools),distributedrepositoriegevery
developercanhave branchesn their own repository) ,changeset-orientgurojectmanagemen(arch
commitschangedo multiple les atonce),and,of course,le anddirectoryrenaming.

Bazaar-NG

BazaarNG (http://wwwbazaang.o/) is a powerful, friendly, andscalableopensourcedistributed
versioncontrolsystemlt attemptgo combinethe bestfeaturedrom all freeversioncontrol
systemsnto a singlecohereniandsimplesystem.
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Bitkeeper

Bitkeeper(http://freshmeat.net/projects/bétper/)s afully distributedsourcemanagemergystem,
supportingglobally distributeddevelopmentdisconnectedperationchangesets, andmary active
branchesilt is usedby somemajor projectssuchasthe Linux kernel, MySQL, Xaraya,andXen.

Bosco

Bosco(http://freshmeat.net/projects/boscia/a rewrite of the popularBugzilla defecttracking
softwarein PHR It is database-independeatjdaimsto be easyto maintainandmodify. It alsohas
anAPI to allow externalapplicationgo work with its data.

Bugzilla

Bugzilla(http://wwwbugzilla.og) is anenterprise-clasgieceof softwarethattracksmillions of
bugsandissuedor hundredf organizationsaroundtheworld.

ClearCase

ClearCasdhttp://www-306.ibm.com/softare/avdtools/clearcasei¥ a versioncontrolsystem.

CVS

CVS(http://www.cvshome.ay/) is the ConcurreniersionsSystemthe dominant,open-source,
network-transparentersioncontrolsystemit allows you to keepold versionsof les (usually
sourcecode) keepalog of who,when,andwhy change®ccurredetc.,like RCSor SCCS.Unlike
thesimplersystemsCVS doesnotjust operateon one le atatime or onedirectoryatatime, but
operate®n hierarchicakollectionsof directoriesconsistingof versioncontrolled les. CVS helps
to manageeleasesndto controlthe concurrenediting of source les amongmultiple authors.
CVSallowstriggersto enable/log/controlariousoperationsandworkswell over awide area
network.
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cvs2cl

A tool (http://lwww.red-bean.com/cvs2clfiatautogenerates ChangeLog documenfrom CVS.

debbugs
deblugs(http://mwwbenham.net/debigs/)is the Debianbug-trackingsystem.
Double Choco Latte

DoubleChocolLatte (http://freshmeat.net/projects/doublechocolaftedsystemfor trackingbugs,
changesgnhancementgndrequestgor software. The systemis suitedfor multiple productsand
multiple accountgclients).It is alsoknown to handlecall centeractivity, althoughthis will evolve

into a separatenodule.

Eventum

Eventumhttp://der.mysql.com/dwnloads/otherAeentum/)is a userfriendly and e xible issue
trackingsystenmthatcanbe usedby a supportdepartmento trackincomingtechnicalsupport
requestsor by a softwaredevelopmenteamto quickly organizetasksandbugs.Eventumis usedby

theMySQL AB TechnicalSupportteam.

GNATS

GNATS(http://freshmeat.net/projects/gnats/}jhe GNU bug-trackingsystemaportable
incident/tug report/helprequest-trackingystemwhich runson UNIX-lik e operatingsystemsilt
easilyhandleghousandsf problemreports hasbeenin wide usesincethe early90s,andcando
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mostof its operationver e-mail. Severalfront endinterfacesexist, includingcommandine,
emacsandTcl/Tk interfaces Therearealsoa numberof Web (CGl) interfaceswrittenin scripting
languagedik e PerlandPython.

GForge

GForge (http://www.gforge.on) is a Web-basedollaboratve developmentenvironment.It's based
onafork of the2.61Sourcelérge code,which usedto be availablevia anorymousCVS from VA
Software,but hasbeenextensvely rewritten andenhanced.

Helis

Helis (http://freshmeat.net/projects/heligitludesthe mainfeaturesf mostbug trackingsystems.
It is helpful for managingequiredevolutions,lacks,proposalsandbugs.Authenticateduserscan
reachthedatabas¢hrougha Webbrowser(Mozilla, Netscapeor IE). Distinct featuredncludethe
ability to manageeleasege.g.returnresohedbugsbetweerreleasel.04and1.00),preciseaccess
rights,andmanagingvalidationreports.

ITracker

ITradker (http://freshmeat.net/projects/itraak) is a Java J2EEissue/lng trackingsystemdesigned
to supportmultiple projectswith independentiserbaseslit supportdeaturessuchasfull i18n
supportmultiple versionsandprojectcomponentsgetailedhistories,issuesearching,le
attachmentgjynamicreportswith charts,con gurable eld values,customizablerojectlevel
elds, pluggableauthenticationa built-in schedulerandemailnoti cations.
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Katie

Katie (http://freshmeat.net/projects/katié)a revision control system somevhatlik e across
betweenCVS andNFS, thatwasinspiredby RationalClearCaseThethreemostinteresting
featuresarethattherepositoryis mountedasa lesystem (ratherthanbeingcopiedto alocal
workspace)thatall versionsof all les (evendeletedones)areaccessibléhroughthis lesystem
(sothe"katie diff" commands a corveniencaatherthananecessityjike "cvs diff"), andthat
directoriesareversionedjustlike les are).lt is functionalenoughto be self-hostingbut thereis
muchwork still to go beforeit will bea generallyusefultool. Featureshatareimplementedalready
includeVOBs, elementsbranchesgynamicviews, view-extendedpathnames;on g specs
(includingauto-male-branchrules),labels,hardlinks, andsymboliclinks.

Mantis

Mantis (http://freshmeat.net/projects/mantis’a PHP/MySQL-basetugtrackingsystemlt is
extremelyeasyto deploy andcustomizeandfeaturesoneof the simplestandcleanestnterfacesof
ary trackingtool available.It supportanultiple projectsandemailnoti cation, andis localizedfor
over 18languages.

Monotone

Monotone(http://freshmeat.net/projects/monotorie/ distributedversioncontrol systemwith a
at peermodel,cryptographiosersionnaming,meta-dataerti cates,decentralizecuthority and
overlappingbrancheslt worksout of atransactionabersiondatabasstoredin aregular le, and
usesa customnetwork protocolfor ef cient databassynchronization.

OpenCM

OpenCM(http://freshmeat.net/projects/opencimsfiiesignedasa securehigh-intayrity replacement
for CVS. It includesfeaturessuchas le renamingbranchand le level accesontrol,
cryptographicauthenticationandend-to-endntegrity controls.
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Perforce

Perforce (http://freshmeat.net/projects/perforcis/a softwarecon guration managemergystem
thatis fast,robust,runson over 50 platforms,andscalego over 1000userson a singlerepository It
supportsatomicsubmitsandworkswell over wide areanetworks, includingthe Internet.

phpBugT racker

phpBugTadker (http://freshmeat.net/projects/phpliganattemptto copy the functionality of
Bugzillawhile providing a codebas¢hatis independentf the databasandpresentatiofayers.

Roundup

Roundup(http://roundup.sourcefge.net/)is a simple-to-useand-install issue-trackingystemwith
command-linewebande-mailinterfaceslt is basedn thewinning designfrom Ka-PingYeein
the SoftwareCarpentry'Track" designcompetition.

Scarab

Scamb (http://freshmeat.net/projects/scarabnissuetrackingsystenthatfeaturesdataentry,
queriesyeportsnoti cations to interestecparties,collaboratve accumulatiorof comments,
dependengctracking,andcollaboratve prioritization (voting). It useslava Servlettechnologyto
enhancespeedscalability maintainability andeaseof installation.It containsXML import/export
supportallowing easymigrationfrom othersystemglik e Bugzilla). Themodularcodedesigneases
themodi cation of featureslt is fully customizablevia a setof administratve WebpagesThelook
andfeel of the Ul caneasilybemodi ed, andScarabcaneasilybeintegratedinto largersystems.

46



Subversion

Subvesion (http://sulversion.tigris.og/) is acompellingreplacementor CVS.

Trac

Trac (http://freshmeat.net/projects/traig)a minimalisticbut highly usefulissuetracker and
softwareprojectervironmentbasedaroundanintegratedwWiki engine Featuresncludeaninterface
to Subversion(sourcerevision control),a bug/issudrackingdatabaseandcornvenientreport
facilities.

TUTOS

TUTOS (http://freshmeat.net/projects/tutoéhhe Ultimate TeamOrganizationSoftware)is a
groupware,ERP(EnterpriseResourcé’laning),CRM (CustomelRelationshigManagement)and
PLM (ProjectLifecycle Managementuitethathelpssmallto mediumteamsmanagevarious
thingsin oneplace.lts featuresncludepersonahndgroupcalendarsanaddres$ook, productand
projectmanagementug tracking,installationmanagemengtasklist, notes, les, mailboxes,and
usefullinks betweerall of theabore.

W

Workbenc h

Workbend (http://freshmeat.net/projectstrkbench/)s a powerful PHP/MySQLbug-tracking
application.It supportamultiple projects full changehistory, customreporting,andmary other
usefultools.
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