Atria Software Inc. - BAW12/19/951Is /main/LATEST too dynamic?Software Integration Strategies Using ClearCase

Atria Software Inc. - BAW12/19/952What is Software Integration?nThe act of producing a buildable and functionally consistent set of software from changes which have occurred in parallel. nSoftware integration occurs at many levels.nThe best approach is dependent on your organization and your development processes.

Atria Software Inc. - BAW12/19/953Levels of Software IntegrationnIntegrating multiple developer�s changes for release 1.0 of a productnIntegrating bug fixes made to release 1.1 of a product with new development made for release 2.0 of a productnIntegrating concurrently developed features A, B, and C into release 3.0 of a productnIntegrating concurrently developed subsystems into a new release of a product.

Atria Software Inc. - BAW12/19/954Parallel Development nThis talk focuses on a team of software engineers working on a common task.nThe scope of this task could be a major project release, a minor project release, a set of bug fixes, an experimental version, etc.nHow and how often do engineers integrate with each others changes?

Atria Software Inc. - BAW12/19/955Integrate now or later, that is the question?nEarly integration helps point out design deficiencies and reduces the amount of redesign and code rework.nEach organization must try to strike a balance between early integration and the need for isolation.nIntegrate as early and regularly as possible.

Atria Software Inc. - BAW12/19/956Integration Strategy RequirementsnShould maintain dynamic behavior (e.g. the LATEST label)nUser should be able to chose the settings once and the updates occur automatically.nAdd to system complexity only when required

Atria Software Inc. - BAW12/19/957/main/LATESTnFirst level of isolation (isolation between views)nNo additional tools or procedures requirednOn-going integration of changes at checkin timenclearmake does not include check-ins which occur during a build

Atria Software Inc. - BAW12/19/958/main/LATESTnTypically a team of one to eight engineers can work with a /main/LATEST rule. Maybe more if...nCommunication lines between team members are goodnMembers are physically located close togethernCare is taken to ensure compilability and consistency when checking in changes.

Atria Software Inc. - BAW12/19/959Top four signs that /main/LATEST is too dynamicnYou can�t get a clean build because there is always some file that does not compile.nYou can�t get a clean build because someone always forgets to checkin a header file change along with the source file change.nYou have difficulty debugging because you can�t tell whether the problem is in your code or someone elses.nYou reminisce about the �good-ole-days� of SCCS.

Atria Software Inc. - BAW12/19/9510time and -timenSecond level of isolationnMinimal tooling requirednCheckin times still used to determine visibilitynEngineer must still take care to ensure a buildable consistent change at checkin time.

Atria Software Inc. - BAW12/19/9511Simple variations on time ntime nowntime 9:00ntime Fridayntime 10-Jul-1995.19:00nAll (time or -time) statements require a �cleartool setcs -current� to update.

Atria Software Inc. - BAW12/19/9512User change visibilityafter checkintime12-Oct-1995.1900element * CHECKEDOUTelement * /main/{created_by(myuid) && created_since(12-Oct-1995.1900)}element * /main/LATESTNote: 3rd rule must be contained on one line

Atria Software Inc. - BAW12/19/9513Merge avoidance using LABELSnAllows for controlled increase in visibility of changesnDoes not require branching or merging nRequires an integrator role to test and promote (make visible) engineering changesnClearCase process facilities are required to implement this approachnTypically needed once build problems become frequent

Atria Software Inc. - BAW12/19/9514Manually LATEST label INTEGRATEDnA label is used to identify the �approved� latest version vs. the /main/LATEST version.nTwo labels per engineer are used to identify their �latest� versionnLabel manipulation is automated via triggersnLabels are of the �one per branch� type.

Atria Software Inc. - BAW12/19/9515An Example - Checkoutmain

1INTmain1INTcheckout byuser �white�white_WORKINGelement * CHECKEDOUTelement * /main/white_WORKINGelement * /main/white_HOLDelement * /main/INTelement * /main/LATESTDevelopment Config Spec

Atria Software Inc. - BAW12/19/9516Checkin and Checkout Againmain

1INTwhite_WORKINGcheckin byuser �white�

2checkout byuser �white�

main1INT2white_WORKINGwhite_HOLD

Atria Software Inc. - BAW12/19/9517Promotioncheckin byuser �white�

main1INT2white_WORKING3promote bythe integratormain123INT

Atria Software Inc. - BAW12/19/9518Parallel Development using a label based approachmain

12INTR1.0

1INT

23r1_fixwhite_WORKINGelement * CHECKOUTelement * /main/r1_fix/white_WORKINGelement * /main/r1_fix/white_HOLDelement * /main/r1_fix/INTelement * /main/r1_fix/LATESTelement * R1.0 -mkbranch r1_fixelement * /main/LATEST -mkbranch r1_fix

3white_WORKING

Atria Software Inc. - BAW12/19/9519The Setup Toolsnmkuserlbs - A preevent on co which creates the user labelsninstall_triggers - A script which install all the triggers and creates the integration label.nremove_triggers - A script which deinstalls the triggersnrmuserlb - A script which removes all the user labels

Atria Software Inc. - BAW12/19/9520The Operational Toolsnmkworking - A post-event checkout trigger which attaches the working label to the checkedout version and attaches a hold label to the previous version if it had a working label prior to the checkout.nrmholdci - A post-event checkin trigger which removes the hold label from the checkedin versions predecessor.nrmhold - A post-event uncheckout trigger which replaces the hold label with working, effectively restoring the labels states prior to checkin.npromote - Not a trigger at all, this tool is used by the integrator to promote the INTEGRATED label and remove any user labels on intervening versions.

Atria Software Inc. - BAW12/19/9521Branching methodnAllows for high-level integration management using branchesnChance of concurrent changes on a single branch reducednIntegrator may need to resolve merge conflictsnManagement of branches key to successnTypically needed when concurrent changes prior to integration become a problem

Atria Software Inc. - BAW12/19/9522Subsystem Branching(unique file set)mainr2.0_intgui

1R1.01

mainr2.0_intkernel

1R1.01

Atria Software Inc. - BAW12/19/9523Subsystem Development Configuration Specificationelement * CHECKEDOUTelement * .../r2.0_int/kernel/LATESTelement * .../r2.0_int/LATEST -mkbranch kernelelement * REL1 -mkbranch r2.0_intelement * /main/LATEST -mkbranch r2.0_int

Atria Software Inc. - BAW12/19/9524Subsystem Integrationelement * CHECKEDOUTelement * .../r2.0_int/LATEST element * REL1 -nocheckout element * /main/LATEST -nocheckoutct findmerge . -type d -fver .../r2.0_int/kernel/LATEST -merge ct findmerge . -fver .../r2.0_int/kernel/LATEST -merge -xmergeCheckin signifies approval for use by other subsystems!

Atria Software Inc. - BAW12/19/9525Feature Branching (common file set)mainr2.0_intfeatureAfeatureBfeatureC

1R1.01

2

Atria Software Inc. - BAW12/19/9526Feature DevelopmentConfiguration Specificationelement * CHECKEDOUTelement * .../r2.0_int/featureA/LATESTelement * .../r2.0_int/0 -mkbranch featureAelement * REL1 -mkbranch r2.0_intelement * /main/LATEST -mkbranch r2.0_int

Atria Software Inc. - BAW12/19/9527Why not /main/r2.0_int/LATEST?r2.0_int

121featureA1featureB

r2.0_int

1featureAsmall.ccushion.cFeature B development would select the dark versions, potentially dependent feature A changes!

Atria Software Inc. - BAW12/19/9528Feature IntegrationMerging technically the same as previous modelnTesting of integrated changes can only occur on the r2.0_int branch. Feature branches do not �see� other branch changes.nFeature development with this approach allows for easy migration of features to other releases.

Atria Software Inc. - BAW12/19/9529Change SetsnSmaller granularity, but the same approachnBranch management become critical to a successful implementationnChange set dependencies must be trackednIntegration branching scheme becomes more complexnBuilding scheme must allow for inclusion/exclusion of change sets

Atria Software Inc. - BAW12/19/9530User branches Vs Task branchesnIn general, user based branches are not a good idea.nUsers should be isolated by views rather than by branchnSynchronization problems common with copy based systems will reoccur.nDoes not meet the dynamic update requirement.

Atria Software Inc. - BAW12/19/9531Synchronizing to establish a new baseliner2.0_int

121UserA UserB

r2.0_int1

1UserAsmall.ccushion.c21UserB

NOTE: UserA has not yet synchronized 1

Atria Software Inc. - BAW12/19/9532Removing branches to establish a new baseliner2.0_int

121UserAUserBr2.0_int1UserAsmall.ccushion.cBASEBASENote: Need to add BASE label to avoid a LATEST rule.1

Atria Software Inc. - BAW12/19/9533Combinationsmainr2.0_intgui

1R1.01INT23white_WORKING

Branch schemeisolates gui and kernelsubsystemsLabel basedscheme isolatesdevelopers ongui subsystem

Atria Software Inc. - BAW12/19/9534ConclusionsnClearCase allows for a wide variety of software integration strategies.nEarly integration is desirable to reducing rework.nHowever, it is necessary to strike an appropriate balance between early integration and the need for isolation.nEvery organization and project is slightly different. Chose the approach carefully to match your integration needs.