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Introduction

Continuous Integration anan Automated Build processre common practices employed by mamgh-
functioningagilesoftwareteams.Many small teamare reporting high productivity improvements, but
success storiesf Continuous Integration and Automated Builds for Enterprise Scale software projects
are much rarer. Some agile pundits have stated that there is a scale limitationl@®peagtices and

these practices are appropriate for Enterprise Scale (or high staff count) projects.

This article aims to exploieandwhy the measurable benefitsf Continuous Integration and
Automated Build processd®egin to decline as applicati®ize,and team size grows.

Our conclusion is thahere is no inherent reason why Continuous Integration and Automate Build
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solve are a higher pajpoint for Enterprise Scale applications and become more essential thanlever.

addition, thisarticle providesguidanceon how to scale agile practices and how to make smart

architectural choices ufront to ensure smooth adoption of Continuous Integratiand Automated

Builds leading to smoother projects and improved success rates.

What is Continuous Integration and Automated Builds ?

Continuous Integration is a process where a central build machine automatically gets the latest code
from the sourcecode epository and carries out a full compilatiemery time adevelopercommits
(checksin) new or modifiedcode. The Cl system theaports the success or failurermally by a Red or
Green indicatorln many implementationghe CI process goes further anghs unit testsfunctional

tests, code auditing checksr, any number of additional taskeporting its findings to the entire team.

The intention is tht developers integrate and test their code early and oftaras the name suggests
continuously. Thalternative is having developers work in isolatfon extended periodsaind fightcode
integration issues later in a project where errors are mhalder to findand costly to fixContinuous
Integration enables a larger team of developers to comiométiple pockets of features together for
testing and problem solvinigr earlier than in manually milestone integrated projects
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Figurel - Basic Continuous Integration procesifter success other actions can occur, like artédwated Build.

Automated Buildgim to regularlycreateand deploy a projects deliverabl@sinary files, databases,
application installersyvithout human interventionRatherthan relegating the deploymerartifacts to
the end of a project, Automated Bdi bring that work upfront. This facilitates test build=arlierin a
project, allowing timely bug reporting and refinement of thetual deployment process to production
servers As systems get moiiaterconnected the deployment process complexity esdak and
developmenttime will be needed to make this process smooth.
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new build ClI Build
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Tablel - Common basic Automated Build process.
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Analyzing the cordevelopmentproblemsContinuous Integration&) and Automated Builds are solving

isa goodfirst step to analyzing whether or not there are any scalability limitatianagined or realThe
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represent the main advantages considered important. The listed problems are exacerbated as a team
sizegrows losing Cl and Automated Builfts Enterprise Scale software development teams should be
considered uracceptable.

1. Developerscausecompilation or unittest failureswhen integrating their code with others

Allowing a single developer to write and testde on a single machine is the only way to ensure
all code written compiles and passes utists all of the time; howevethis is irpractical for all
but the smallest projectContinuous Integration mandates a single machine called the Build
Machine whose function is toompile and unit testthe latest code assewfter any developer
checksin. This gives the team@2 y (i A y dzKdz®D KtedOReéctirient collection of code is
safe to be extended.

Continuous Integration gives the developer checkinfeedback ornis orher addition to the

collective codebase, and the other developers on the team a stable known starting point for
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A big benefit of Cl is that when the current caxteeckedin to a source code repository is
broken, all developers not immediateigsked withresolving the issue should avoid getting the
latest version of the soureeode so they canontinue tolocally compile and run tests without
interruption. The moredevelopers; the more downtime experiencedf these developers
synchronizewith a broken sourceode tree.The value of CI solving this problem improves as
development team growsa definite know trend for Enterprise Scale development projects

2. Qualty oscillates wildly over timeA feature that passed testingesterday;, fails today

Throughout a software product development cycle, the current build should always be

improving in completeness and qualityode being blindly added to a collective codebase c

break previously working and tested coitlean unrelated area Unittests, run immediately

upon a developer cheelk should catch these changes and give the developer adding code

immediate feedback thahis or her code has caused a problem elsewh@&nés assumes a very

high level of unitest, or automated functional test coveraggf this is not the case, Continuous
LYdSaNI dAazy 62y Qi o Soh&diéveldpersi SI'Y 2F 2yS 2N 2y S

The more developers adding code the more likelyplanned affects ozur as new features are
added. The value of CI solving this problem improves as development team grows.
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Deploying a build to a test server (and later production) or creating the Wintiwstesler (MSI
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introducing manual process. This-predictability introduces anxiety and angst amongst those

involved. Creating an Automated Build process e&lba(lyin advance) of any product code

means that all staff understand the goal to be achieved. Software is useless -andfitiable

when just on a develop&machine The tire meets the rogé@nd cash begins flowing once a

software product is being tésd or is in productionlnvesting in automating the release process

for a software product and doing it regularly (nightlyeekly, hourly or on every checln) not

only reduces the release teams heaate, it improves the predictability and quality foxlease

after release.

Enterprise Scale projects often have components spread across many systems making the
deployment process complex. Developing a consistent release process and automating it early is
the only way to ensure predictabilitgnd maintainquality during frequent test and production
release cycles.

Toolingto provide @ntinuousintegrationand Automated Builds vary platform to platforemdteam to

team. Teams using the Java platform will probably employ Ant as the build scripting tool and JUnit as a
unit-testing tool. Teams in the Microsoft camp will probably be usiAgtNNUnit and Cruis€ontrol.

The tools arérrelevant;it is thedevdopment process and teamliscigdine that provides the measurable
productivity, quality and predictability improvements.

Continuous Integration and Automated Builds fundamentally change the developnargssand

more importantly, the developmerii S I beka@ior. It focuseshe analysts, developers, testers and
release team®n creating solutiongprogressively, deploying early and often, whilst keeping quality and
progress trending in an upward direction.

What I nhibits Cland Automated Builds S caling?

Undeistanding that Continuous Integration and Automated Builds are key enablers for smooth
Enterprise Scale projects, any inhibitors must be removed. Many inhibitors may be linked to the
characteristics particular to Enterprise ApplicatioBeterprise Scale pjectstraditionally have the
following characteristics that make development more challenging sedaited pointtool or smaller
projects-

1 Quantity: Large quantity of code additions and chang®lore developers working
simultaneously

1 Complexity Deployment spread acrossany types of environments argystems

1 Integration: Complexand numerousntegrationwith other systems; Some systems not clearly
understood:;

i Testing Creating and managing appropriate test data complex and large in quantity and types
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Characteristics listed above do make implementing Cl and Automated Builds more challenging, but there
are ways and means of making these important tools vilwdspective of project scal@he following
list shows some of theften statedroadblocks anafferstechniques forsolving them

1. Large number of cheelns from a large number of developers; CI Build Rarely Green.

Enterprise scale projects are normally resourced with a larger number of developers (with a
wider variability of skill) than smaller@ects. A lot of code will be written in a shorter period of
time and this will mean more codmmmittedto the source code repository. It should be
obvious that thiswill lead to more broken continuous integration builds.

Management should motivate devadersto commit code regulartfocusing on the number of
timesan individual developer breaks a build will motivate team members to elmeldss often
which is not the intended behavicFhe reverse is true, if a build is not breaking then it is
doubtful the team is pushing itself hard enough and concerns should be raisgaod metric to
keep visible is the number of times a build is brokeernight, this demonstrates a
commitment to solid nightly buildahich can bénanded off to testing.Defining god process
and training of developers on how to minimize breaking commits should be the focus.

To reduce broken Cl commitem large teamg

9 Build the sourcecode tree in smaller increments. Break the whole source code tree into
smaller projects and soluths. This reduces the surface area that each developer is
working on at any given time and will reduce merge issues. Make each of these
functional areas its own CI build to help isolate build failures to an identifiable area.

1 Ensure that all developers gtte latest code BEFORE checkintp the source code
repository. This ensusghat the current checkn builds against the latest codme
under sourcecontrol. All too often a change may well compile against yesterdays code,
but break due to a very recesbmmit. Merge issues are best sorted out on a local
developers machine prior to committing that code.

1 Ensure that developers run the usdsts on their macime BEFORE checkiimgo the
source code repositoryf the unit tests fail, a solution can be explored before
committing andbreaking theClbuild.

1 Encourage smaller increments of work being committed more often. Smaller changes
allow faster resolution sbuld they fail to integrate successfultyere is a lower chance
of failure insmallercodechurn sizecommits

f When a build breaks on cheak, be intolerantto apathy 6 2 dzi 3ISGiGAy 3 o6F O

Broken CI builds should be considered healthy, butrisection is required by the entire team
to avoid long disruption to the larger project population
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2. Enterprise projects have more compleeployment requirementsmany servers and many
integration points to other business systems.

Enterprise Systenmare often made up of many smaller systems, spread across many different
servers, each different system having its own set of deployment items and challenges. Defining
an automated process that copes with this complexity is a challenge; more reason to just want
to do it manually once, and then encapsulate that knowledge in an automated process from that
point forward.

It should be an aim tdesign and architect aBnterprise $stemfor simplifieddeployment
Simplifyinghe deploymentstory makes automatiorasier. Automation malsmore frequent
releases easier- ideallynightly, or at a minimum weekly. This githe test team and the
businessi (i I { SK 2 f RS NA IuildSwhistt vall sdrieki€hSrapeoveih2 stability of the
holistic system, and force da identification of difficult to deploy components.

Another complication is thdty their enterprise naturemany differentcomponents of the
systemneed to communicate to each otheoften via web services using a URL. However, the
actual URL will diffebetweendevelopment, test and productioanvironments. Environment
specific settinggof which this URL example is just osbpuld be handled and deployed with
care Al too often some are missed or set incorrectly for the environment that code ismgnni
in. One successful strategy is to read these settings from a database orsewdte specifically
for configuration settingskeyed by setting name and environment co&ettings handled
centrally like this have a greater chance of being maintainetagpropriately reviewed prior to
arelease.

To improve the deployment process and design for deployment, the following ideas willcassist

f 5SLX 2e8YSyid lFaasSia akKz2dZ R 0SS Ay GKS F2N¥ 27
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deployment to each type of server.

1 Keep configuration settings that change between the test and production environments
OUT of individual files. These settings should be read from database or bysewéte
that knows its environment and will return only specific settings for that environment.

1 Architect the Enterprise system with ease of deployment in nfdiscussed later in this
article).

1 Invest early in automating the deployment proce€ensidedeployment being the first
task of a project. The first deployment may not have any featuresAiblank windows
form, or a blank website page); from this point features are added incrementally and
the automated deployment process refined as requirematitsate.

91 Label every build, and deployment package. Make sure the version running in any
particular application is very easy to identify better bug reporting
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Although deployment of Enterprise scale systems might seem beyond the reach of automation,
thereareonly a finite number of actions for each systeamd this is resolvablgiven dedication

to the cause Every effort should be taken to simplify the deployment methodology,casdS a A 3y
for Deployment should be a priority during architectural design and specification derivitation.

3. Testing integrated systems is timeonsuming and challenging. Testing systems in isolation is
not enough; fully integratel testing (early) is important.

Enterprise Systems edesignedo integrate disparate pointoolsinto a full business solution.
Testing these integratiopointscan be challenging. Often the integrations are not simple data
gathering calls, but rather full business workflows with many branches to handle er
conditions and edge casd3ften,individual components operate perfect in isolatiamly tofail
when ought together and testeih a unified environmentzarly integrated test builds are the
only way to find these issues early whihe specifics aréresh in the developers mind.

Testing will require substantial investment and commitme. alternative existanission
critical systems cannot go live with any uncertaifyt, just in case a deployment does fail, a
well planned and practiced rollbagkocedureis a mandatory gdive requirement.

Some tips to improve testability in larger Enterprise projects
9 Startfull integration testingearly and resource heavily

1 Automated Deployment allows testing to start earlier and with more coverage and
consstency.

1 Automatingfunctionaltests allow repetitive regression testing. This will add confidence
to move forward and allow earlier feedback on milestone relea$ests need to be
NELISFGSR NBE3Idz I NI & -oécar wihyhe daiifon sd&vieatrésa R2 y Qi

i Testing must exercise thantire system and workflows between the systems; Testing
systems in isolation is important but can lead to premature confidéme@esystem

i Testing should occur with real world data. Data entered specifically $tinteoften
misses the realvorld chaosencountered in data entered over timey lethargic
minimum wagestaff. Data conversion of legacy data should not be left to late in a
project as many false assumpt®may be made as to the format and integrity bht
data which may not be present

Lack of confidence in a release is caused by lack of confidence in the testing process. Going live
with revenue generating Enterprise Systems is intolerant to any failure; Testing needs to be
appropriately invested in andutomated in a fashion that allows frequent and deep regression
0§SadAy3Id alydzdt GSadAay3a 2dzad R2SayQi aolrfsS G2
require. You need to know it works and you need to know that at ALL times.
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4. Large amount of Databse code to deploy; Lots of Legacy data to migrate.

Databasedackingd y 1§ SNILINA &S ! LILX AOlF GA2ya INB 2F4Sy I NAH
assetdike Stored Procedureflomain data (seed data that suppsen application populating

lists, etc) andactual business data are also required for the Enterprise System to opBeate.

of any Automated Build process should be the deployment of a properly configured database to

serve the deployed application.

How does one develop, deploy and test againshsiatabase driven systems? This can be a
complex problem to solve, but most solutions operate by scripting the datah&s&QL scripts
and keeping these scripts under sowaade controlMoving versions of stored procedures,
domain data and test data thugh the development, testing, staging and production sandbox
environments should be as simplerasning a sequence diiese aforementionediatabase
scripts.

Developmenttools exist to makeéhe authoringand extracing ofscript fileseasier Microsoft@
SQL Enterprise Managas an examplenake authoring scripts easiavhilstRedGat€ SQL
CompareandVisual Studio Team System for Database Develaaersompare two instances of
databases and build the scripts required to bring schema and data into Agtualexecution of
these scripts oftemequires custom codingand normally takes the form of a sequence of
commandline callso execute the scripts ia veryspecific order. More detail on this subject is
available irreferencebooks ondatabase Comjuration Managemenglike Refactoring
Databases: Evolutionary Database Design (Thkséd\Wesley Signature Series) by Scott W.
Ambler, PramodkumaJ. Sadalager Agile Database Techniques: Effective Strategies for the
Agile Software Developer (Wiley Ajgltion Developmeny)

Migrating data from current systems an important processut personally identifiable data

and other privacy concerns must be considefsgimetimes mandated bggislation) An

exampleof personally identifiable information & Scial Security Number,ameor address.It

would be unwise to use real client names, credit history and social security numbers at any time
other than in productionWhen deriving test data, it should either be random or if regressed

from a current produdbn environment, the data must be scrambled in some v&yme clever

data shifting can solve most privacy conceg@amble first and last name columns, randomize

{ { bdnditbere are tools available to facilitate generating sample data or scramblimgibast

data When refreshing a sandbox testing environment from production data, the scrambling
process should bscripts to allow it to bee-run.

Supporting database rollback in the case of a failed deployitoemtoductionalso need to be a
requirementcarefully consideredAt a minimuma full database backupnd asuccessfully
practiced restore should be undertaken before any rollout to dlstualproduction
environment

Listed below are some tips and techniques for managing database related resancce
automating their deployment
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91 Design a deployment strategy that can build or rebuild or upgrade a datdizase
scripts held under soureeontrol.

1 Migrate data for testing earlyor use randomly generated test dat@e very careful with
personally iéntifiable information scramble it heavily

1 Keep domain data insert scripts under source control. Allocate a single point of contact
for managing these scripts.

1 Domain data (also called seed data) needs to be versioned. Multiple clients, running
different versions need to be shielded from domain data changes because some coding
assumptions might break

9 Plan and practice rollback strategy during database code migration and data migration.
5. Testing activities so large, full regression testing cannot occuickly enough

Furnishing testers and businesslkstholders with regular builds faestingis the best way to

steadily travel towards a quality final producAutomated Builds have no purpose when they

cannot be tested in order to give a quality indicatdfhen testing cannot keep up with
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revisit featuresln these cases, the benefits of Cl and Automated Builds become questionable.

Lack of investment in testing is a good early indicator that a project is in peril.

Unless testing is automated in some fashion there is little chamany sizable projedb fully
regression test an entire build quickly. Without full regression testing on each build, it is likely
that regression defects will leak into tHi@al solution. The knegerk reflex(from testers and
changemanagementwhen full regression testing caohbe achieved is for an extreme
tightening of process and control over what work gets chedked his seriously impacts
development velocity. Investing in automated testing and ensuring the test team is resource
effectively to get thorougltoveragedevelopment velocity can be maintained throughout the
entire development calendar giving a much faster delivery to market opportunity with known
quality.

Unit testing by its definition tests features in isolation, meaning that goodtesttcode
coveragehas no specific relationshigs to how a system will test when integrateédtegration
testingmust be regular and expedietd ensure qualitypredictable with high developer
velocity.

Some tips to keep development productivity high whist maintaining qualigr timeg
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1 52y Qi NXABdstig adogle; Wy tasticoverage demonstrates features work in
isolation Functional and Integration testing is necesdargover full system

9 Testing of a feature should happen synchronously with development. Not doing this
means that features may close butaetivate later when full integration testing occurs

How can we improve scalability through system and software ar chitecture ?

It might seem a stretch to link successful Continuous Integration and Automated Builds to software
architecture, but there are many pain points a small change in architecture can shite.and elegant
a2F061 NB | NOKA i SpivjeczdiiBcesa. &ny chbserSsgfvarsakchitEciuieImust combine
all softwaredisciplineqanalysis, development, testing, deployment, operaticars) often arbitrate the
competing benefits into a holistic system.
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manufacturing issues at the earliest possible time in the design pso©eernight awo billion dollar

industry grew around providing tools to support this ROI initiativthe electronic Design Automation
marketDE A 3y F2NJ 5SLIX 28YSyiié aKz2dZ R 6S02YS GKIGO AyAd
5 S LJ 2 & Y Sghe & foranfostafrér quality architectural goal when embarking on a new

Enterprise project.

Following is a short list agpecific architectural patterns thanightimprove the deployment process and
allow Continuous Integration and Automated Build prexéo thrive in any scale projec

1. Composite Application Architecture

Composite applications follow a pattern whete interfaceis builtby composing together

d LJ- hidb & #amework applicatiofiSee Wikipedia for a full definition of composite

Applicdions: http://en.wikipedia.org/wiki/Composite _applicatignChris Keyser, in his article

Composite Applications: The New Paradigfayser, 2007¢xplains how view can be

assembled by loosely coupled useterface parts that cooperate through a surrounding

framework and quotes example frameworks such as the Microsoft Patterns and Practices

[ 2YLRAAGS 1T LIWX AOFGAZ2Y 'L . f201 oOdNRAPLI AREWITY RSR
Microsoft Office SharePoint's composite application framework, and Eclipse Rich Client Platform

as common enablerf®r building applications in this fashion

5SAAIAYAYI Ly LW AOILIGAZ2Y (2 Fff2¢ aDlt@3ISiaés a
piece of Ul area for a feature that gets embedded into a framework application) allows for a

logical development of an application over tiraed therefore- logical testingand deployment

over time The framework application hosting each individiwalctional areacan achgéve this

GLX dza33AFo6f S¢ FLIINRFOK o6& oKIFIGSOSNI 6SOKy2t23A0I ¢

Composite applications not only simplify deploymesdich composite part becomes a
convenientpartitioning point allowing the applicatiofand teams}o be spit into many smaller
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isolated deliverablethat can be individually built, deployed and testdthe smaller projects

allow faster isolation of integration failussn Cb / L & K2dzZ R 6S aSidzd 2 3IAXA D
status for each componengnd allows componentelively on different development calendars

This is not a new concept. Many large commercial applications and internal Enterprise Systems
use thismechanism to allow steady releasefahctionality and individual application point

tools over time(sometime yearsOne example of a successful composite application

deployment is a large banking CRM &ahkTeller Function system describedtie casestudy
(Webster, 2006yvhich can be read in full dittp://msdn2.microsoft.com/en
us/library/bb190159.aspand briefly here

Commonwealth Bankf Australia 6®CommSeg&c¢ Windows SmartClient , Web Service, Oracle DB
application over 3 million lines of code frampeak oR00 developers over two years.

aCommSee introduces two new paradigms of Ul design: a composite interface framework and
interactive presentabn of business information. The key functional goals for the interface were
preserving investment in existing freahd systems and providing a single source of customer

information to the user through rich visualisation of business data. The key opataiimals of

GKS Ot ASYyld NP O2yFAdIdaNI ot S RSLIX28YSyidizI KAIK L
(Webster, 2006)

/—Harness : Windows Form ~
Workspace : CommSee Workspace : UserControl
WinPart 1 : CommSee WinPart 2 : CommSee WinPart : UserControl WinPart 4 -
WinPart : UserControl CommSee Non-
Operations: Compilant WinPart :
- Load data CommSee WinPart :
- Save data UserControl
Properties:
- Custom properties Properties:
£ - Path to executable
WinPart 2 : CophmSee WinPart : UserControl to inject
/
K P Vi X /

K ¥ -

Frivate Service 1 Private Service 2 Frivate Service 3

Figure2 - High level architectural diagram of the CommSee Harness and compositd§vts.
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isolation. More importantly, a defect in one area (lt@mmercial lendingcannot affect

another area (like bank deposit$3olation was an early architegtal decision and progressive
deployment to the business deemed imperativeatasure continuedunding. Rather than one

big-bang deployment at the conclusion of two years, a production release occurred every three
months with added functionalityThe compaite nature of the usemnterface and architectural

blocks for data access to support this approach were pivotal in the success of this Enterprise

wide project.

2. Code Isolation and Reuse policy

Code reise seemlike a nebrainer way to improve developer productivity. However, it may be
counterproductive to actual codgtabilitywhenoverused, or misused.Independent areas

should avoid rausing or modifying code in a foreign ardiie an unrelated componenthis
ensures that each functional area knows for certain that no other team has altered code they
depend onKeeping functional areas isolated decreases the number of integration failures due
to reliance on other projects and keeps Continuous Integratieeigr

0Absolutes never cover all cases. 1IBe resources are so complexpensive or limited that

they should be sharedVith thisinmindi KS RS & A 3y 2 BhoildffliyacBnsided SNIIA OS a
how to promote code changes whilst limiting breaking changes. fidrmally takes the form of

a clear versioning stogombined with a clearly communicated change control process

Different consumers can choose the versibay operate againsand upgrade to a newer

version on their own timetable

Reuse occurs at theathbase level as welWorking in a large team is acute awareness of the
consequences of changes to the database or code that might affect offteese are good

reasons to have one customer record, but it may be good architecturally forfeactional

area to store their specific customer data in a separate table. More often, many issues can be
resolved by clear team communicatiodg email to the team alerting them of a database

AO0KSYl OKIFy3aSs 2NJ I &aO0OKSYIlI OKI y3 &ting dodgfod&sY Sy G SR
a long way to reducinthe painassociated with database related code changes.

It is important to clearly define what rese is acceptable up front to teams and to understand
that coupling independent features through shared code can lsalverse affectsand some
code duplication is tolerated

Good Reuse Harmful Reuse

Email Service One email server to secure Calling astored-proc and throwing away 90% of
the returned results
Centralizing security and logging libraries Referencinglasses from another project becaus

AG Aa a/ft2a8¢ G2 oKI G
Using a common library, but adding utétsts to Using helper methods in anothen-related
ensurespecific usagesquirements continue to assembly. E.g. validating an email address. This
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operate as expectedver time. code should be moved to a common helper
assembly and marked as Common.
Figure3 - Good Reuse versus Harmful Reuse (Remember: No absolute right and wrong!)

A policy need to be vemlear to the development team. A few paragraphs defining the policy
might look similar to this

& wiBe inencouragedwithin a project. Rause is highlyliscouragedbetween projects unless

they are prefixed with common in their names. E.g. Common.[Prbjante]. When consuming

a shareccommon codea unit test needs to test for all features your project requires (this test
ySSRa (2 0SS NUzy Ay @2dzNJ LINP2SOGQa adaAaidSoové

3. Allow multiple versions of code to runide-by-side (multiple version @ployment)

Architecing deployments to allow multiple versions of a system to run-bigieide with
another version has many benefits that streamline testing and deploymment

9 Testers can see if a problem always existed or has been intrddn@erecent build

1 If a build anddeployment fails automated testing during Auto Building, the current
versionremainsuh FTFSOGSR FyR R2SayQi o6ft201 (GKS NBal
Sideby-side deployment opens up opportunities to do production deployments without taking
the current systenoffline for an extended periodlhis is ien a key strategy for stredsee

rollbackduring a production release

Achieving an application deployment allowing true sieside is challenging. The use of any

resources like the Windows Registry, or COM ponents will cause difficulty. In these

circumstances, deploymemtin be designed to us&indows InstallerNIS) files that can be

cleanly uninstalled and allow a previous version to be installed for emergencies or regression

analysis! f 6 K2dZAK y20 AYyUSYRSR G2 0S I &aSNIBSNJ §SOKy
virtualization product might be used in the future to deploy multiple versions of an application

that uses systenwide resources (like the Windows Registry) onto a seisvee(Microsoft

Corp., 2007jor details on this initiative.

Web applicationgenerallyallow sideby-sidedeploymentto be eady achievedThe URL can be
used to identify different versions under test, eldtp://mytestserver/1.0.1233/default.htm
andhttp://mytestserver/1.0.1234/default.htm Each build can be deployed to a folder with its
version number and then teste can choose the build they want to te€in production servers,
redirection from the corporate chosen URL can be redirected to the correct base virtual folder
giving a clean user experience.

Some tips to designing solutions that allow sigeside execlibn ¢

T Lyadlrtt OSNEA2YyA F2f RSNJ GKIG O2yidlAy GKS . c
Files|MyApp 1.0.1234¢.
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http://mytestserver/1.0.1234/default.htm

Continuous Integration and Automated Builds at Enterprise Scale

1 Make sure the running version information is easy to see when running the application
(in the caption for instance)

1 Minimizethe use of OS resources littee Registry. Favor local config fitasa database
instead

1 If a clientapplicationrequires COM component installation, provide a .bat file with the
required registrations in a specific version of an application folder to register the COM
component forthis build

1 Directory pahs in codeshould always b a relativeform® 9 ¥DAt®C X fda PE Y £
rather thanan absolute pattéi AMyApp1.0.1234DataC A t S AThisavdids breaking
changes due to hardoded paths in code.

91 Deploy builds to virtual machés like VMWare or Microsoft Virtual PC. This allows the
exact server configuration for a specific server to beure at any time

4. Latent Code Patterns

Coding new features in a way that they can be simply activated-actieated easily can assist
in co-coordinating testing and feature deploymerReveloping using Latent Code patterns
allowsprogrammergo createa feature on their local machinand exen commit that code to
sourcecontrol without affecting any other feature or user until that feature is targeted to go
live. This avoids disrupting testers with incomplete functionality.

Developers should be encouraged to introduce new code or modifyirgxisbde in a way that

facilitatesS I & & -20yUEdzNIY-RF G & Ny KA & ff2ga | FSIGdz2NE G KI
from a build without requiring a full compile and release cycle. Developers will become adept at

making minimal impact changes by layiout their code in a fashion that allowsw code to be

added and tested in isolation (even if checkado the source code repository, no other code

would be affected), but appear in the final build by the inclusion of a single entry poiwnt call

configuration entry

Some tips for latent code patterrgs

1 Create and train developers on the need for developing new features that allow easy
turn-on, turn-off switches.

1 Architect application design to allow commands to be written in isolation and hooked to
use-interface components via configuratioDgsign patterns like th€ommand pattern
facilitate adding functionality in isolatiotseeDesign Patterns: Elements of Reusable
ObjectOriented SoftwardGamma, Helm, Johnson, & VIissid#994)
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