L

David Chappell

& Associates

INTRODUCING VISUAUBIO 2010

DAVIDCHAPPELL

MAY 2010

SPONSORED BYCROSOFT



Tools and Modern Software DeVEIOPMENL........cuiiiiiiiiiiiii e e e e e s nenaees 3
Understanding Visual Studio 20LQ........cccooiiiiiiiiiee i e s imr e e e e s e nnraee e e e e e 3
The Components of Visual Studio 2QL0..........ccooiiiiiiiiiiiiiiiiree e 4
A Closer Look at Team FOUNAAtioN SEIMEL..........cciiiiiiiieiiiiiiie et 5
WOTK TEEIM TTEKING ... eeeee ettt et e e et e e e e bb e e e e nnbne e e e e nees 4

Y Z=T S To] g W O] o1 (o) O PP PP PP P PP PRPP PP 8
Build Management: Team Foundation BUild...............cueeiiiiiiiiio e 9
Reporting and DasShDOAIMS. ..........cooi i e e e e e e e s e e e 9
Using Visual Studio 20L0........ccooieiiie e ————————— 12
Y EoTaF=To T aTo = To (U 1T (=T 1] £ 12
YA e g1 (= Tox 1] o = U T (1)1 o U 13
Designing Code: UML MOEIIG .......coiuriiiiiiiiiiiee ettt eee e 14
Controlling Code: LaYeRaDIIrAMS . .......uuetieiiireeeeiitreeeeeseitre e e st e e e s sbbre e e e s asbre e e e aanbeeeesannnees 14
Understanding Code: Sequence Diagrams and MOLE..........cccuvviiiiiieiieiee s eeaaae s 15

RVAY 1] o T o o = 16
Supporting Software DeVeIOPMENL............uuiiiii e 17
SupportingDatabase DevelOpMEeNL...........oooiiiiiiiiieecr e 18
Supporting Developer Testing and Debugging............ccoooriiiiirr e, 19
Working with Project INformation.............oooueiiiiiiiii e 20
TESHNG COUR... ettt ettt e e ekt e e e sk bttt e e e aa b be et e e e abbe e e e e s bbbt e e e s anbbneeeeeaas 20
Gathering Test Results and DiagnoStic Data............eeeeiiiiiiireiiiiiiie e 21

A Tool for Testers: Microsoft Test Manager 2010..............ouvvuviiiieiinieiiieeeeeeeeee e e eeeeaeieennns 23
Managing Test Lab VMs: Visual Studio Lab Management 2010.............cccccccceeieiiieieeeeeeennn. 24
Putting the Pieces Together: A Testing SCeNariQ............ccooeviiiireiiiiiiiie e 25
SUpPOrting ManUal TESHNG. ......uuuuuiiiiiiiii i ee e e e e e e e e e e et s e s e e e e e e e e eaeaeaaeeeseesrennnes 27
Supporting AUtOMALEA TESTING......ciieeiiiee ittt s ab e e e e 28
Managing andracking & PrOJECL.........oiiuiiiiiiiii et a e 30
MAINTAINING COUR. .....eiiiiiiiiii et e sttt e sttt e e sttt e e e e sabb et e e e anbbeeeesannaeeeans 32
Adopting ViISUal STUAIO 20L0........ueiiiiiiiiiiiiie ettt mt e e et e e bt e e s amneeeesnnneeas 34
DeCidiNG WRAL 10 BLLY......eeiiiiiiiiiii ittt ettt e e e e e e e e e e e e et et aeeeaeeeeas 34
Migration: Getting There From HEEE.......cooiiiiiiiiieiiiee e a e 36
1670] o [od 013 o o PP PP PP PP 36
ADOUL TN AUTNOT. ...ttt st e st e e s e bt e e s st e e s enbeas 36



TOOLS ANMODERN SOFTWAREVELOPMENT

For most people, the days of the lone developer are long gbhe.great majority of software today is
created byteams.Given this realitymodern software developmertbols are used primarily byeople
working together

One approach to designintgesetools is to create a separate tool for each part of thevelopment

process. Everyone on theam mightthen agree to use a particuldool for versioning source code,

andther for tracking bugs, and a third for managing tests. This approach can certainly varkQ & Y dzO K

better than having no tools at all. But what happens whesteveloper needs to determine which test

found a particular bug inode that addresses a specifequirement? Or what if a project manager wants

G2 3SG + GASs 2F GKS LINR2SOGQa 20SNIft O2RS ljdza tAade 3
churn,andmore? Yy a g SNAyYy 3 (KSaS {AyRa 27F ljdzSaiA2¢aEVNSIj dzA NBa A
though each tool might be great at what it doelevelopment witha set of disconnectetbols has limis.

An alternativeapproach igo createan integrated set oflevelopmenttools explicitly designedo work
together. While aparticularmember of ths tool set might not have every feature found in a standalone
version of that tool, the connections between the tools let the team work more effectiveigwering
guestions that span tools gets easias does handing off work between different team mergSnce

the goal is to optimize the development process as a whhls,integrated approach can makiee

process of creating softwarggnificantlymore effective.

Achievinghisisthegoalof A adzl f { (idzRA2 wHAamn® ¢ KAagahiptdéveiopraeit NSt S| &S 2
environment aims at providing a unified set of tools for a variety of development needs. The intent is to

be useful in a range of situations, from a large development team spread across three coritineatdo

developer working on heswn.L G Qa Y SaY\2iRSIN3/ oFR dzy Rl GA 2y F2NJ 6Kl G6Qa 6S0O
Application Lifecycle Management (ALM)

Visual Studio 2013 the successor to both Visual Studio 2008 asdaliStudio Team System 2008.

(Microsoft chose to drop thé ¢ S Y { & avitStiigreldasedi® produch & f I NASS FyR a2 Al
availablein several different configurations, each with a specific set of functionaioyv those

O2y FAIdzNF GA2y A f 2 2i§ dedcyb® atdHe lendl 6f dhis pager. $He Gdal n@wisSo

describeVisual Studio 2018s a whole, painting the big picture of what this technology family is and how

it can be used.

UNDERSTANDINGSUAL STUDIO 2010

a2RSNYy az27F0¢6l NB RSOSt2LISyld Aad FyeuKAYy3I o0dzi aAYLI So !
dewelopment teamsavemanymoving parts and Visual Studio 2010 is no exception. One way to get a

handle on thigroduct familyis to start with a broad look at the components and how they fit together

hyOS 6SQ@S R2yS (KAAZ @iBcetbattiés ebetything estdgBRtheOTeana St & | G (K¢
Foundation Server.



THE COMPONENTS WBUAL STUDIO 2010

Visual Studio 201bas several distingtarts. Thesepartscan connect wittone other, with other
Microsoft technologies, and withon-Microsoft technolaies.Figure 1showsthe mainVisual Studio 2010
components angome of theother technologies thaare most oftenused with them.

Eclipse IDE

Expression

Microsoft

Other Vendors
and Open Source

Figurel: The components of Visual Stud&D10rely on Team Foundation Server tmnnect witheac
other and withtechnologies from Microsoft, other vendors, and the open source world.

The main components of Visual Studio 2@4/@own in redprethe following:

0 Visual Studio Team Foundation SeidfS) 201(As Figure 1 suggests, TFS is at the cerfttre
Visual Studio story todajeveryother part of the product connects to TFS, whattis asa central
hub for information throughout the development processlt providesa place to store and
manage requirements and other information version control for source codge build
managementpugtracking,test case managementeports based orthis information and more.
TFS also provides an application programming interface (API) that lets other software access its
services.

0 The Visual Studio 2010 IDMillions of developers usthis integrated development environment
(IDE}oday, either on its own or witkearlier versions ofTFSThe tool allows creating, compiling,
and running code, along with support for testing asttier developmentfunctions

0 Visual Stugb Team Explorer 201This toolfocuses on letting its users access information in TFS,
such as reports and build statu$.can run on its own, as Figure 1 shows, or inside the Visual
Studio IDE.



0 Visual Studio Team Explorer Everywhere 20ile some édvelopment teams work solely in a
+Aadz £ { GdzRA2 Heht)Ndf Brganizatioybaild &pgliyativisdsing both.NETand
Java, for exampl€eTo help developers using Ecligssed IDEs work effectively with Visual Studio
2010 the product includean Eclipselug-in that allows connecting with TFS.

0 Microsoft Test Manage(MTM) 2010 Testing is a critical part of software development. While

G§KS +Aadza t {GdzRA2 L59 AyOftdzRSa I Nry3S 2F (SadAy

with developnent skills. MTMfocuses more ommanual testing, providing a tool fageneralist
testers rather thardevelopers

0 Visual Studio Lab Management 201This component allows creating and managing virtual
YI OKAYySa o6+xaa0d T2NJ I (S able tof doaesdting? ok kefal Sohysical Q &
machines, using VMs can be simpler, faster, and cheaper. Lab Managsnaeeessed through
Microsoft Test Manager 201@ndas Figure 1 shows, (irfpiemented as part of TES

O
w

Other Microsoft technologieéshown in greenn Figure 1are also commonlysed withVisual Studio
2010 They include the following

0 Expression Studicfhis product suite include®ols such agExpression Blend to help designers
create user interfaces (Uls) for Silverlight and Windows Presentatoundation (WPF)
applications. These interface definitions can be stored in TFS, then used by the Visual Studio IDE.

0 Internet Explorer (or another Web braer): Wing an aspect of TFS callédam Web Access
people can access TH#Bough a Web browserThis allows makingr FSnformation accessible to
a broad range of participants in the development process, including customers.

0 SharePointVisual Studid2010 lets a team createa SharePoirbasedteam project prtal for
accessing informationsuch asdocumenation, team cdendars and dashboardswith TFS
information. As with Team Web Access, thists people accessnformation about the
development process withoutequiring them to install any component of Visual Studio 2010
itself.

0 Microsoft ExcelMany propct managers (and even some developers) use Excel to keep track of
progress.To help them do thisVisual Studio 201ieéts Excel directly access TFS. The product also
providesa range ofExcel workbooks and reporter project managers and others to usethe
development process

O Microsoft Project: Along with (or instead of) Excel, many project managers use Project. This tool
can also access TFS, allowing things such as creating Ganttbasstsorrequirements stored
in TFS.

A CLOSER LOOK™HAM FOUNDAON SERVER

TFS sits atie center of Visual Studio 2010, whittakes it the place to start in understanding this product
family. In a fundamental sens& FS is a database. In falgS ibuilt on SQL Server, and it can be
clustered for high availabilityret whileTFSloes store lots of informatiorit alsoprovidesa variety of

useful functionausingthat data. Figure 2 shows a summaryndfat TFSontains



Test Case
Management

Figure2: Team Foundation Servearovides work item tracking, versionantrol, test case management,
lab managementpuild managementandthe ability to create reports and dashboards

As the figure shows, TIR8sseveralparts:

0 Work item tracking The development processises many different kinds of information:
requirements tasks to be done, bugs, test cases, and more. TFS holds all of this information in
work items Each work item is actually record inthe TFSlatabase and lke database records,
work items can be related to one another in various wéalsey can also beustomized, letting
organizations create work items thét their development process

0 Version controlA fundamental challenge in software development is keeping track of changes.
TFS version contromanagesupdates to source code and other informationsad in the
development process.

0 Test case managemerifesting is a hugely importapart of the development process. The goal
of this TFS component is to help developers and testers create, use, and manage their test cases
and test results. The section desting later in this papetrakes a look awhat thisaspectof TFS
provides.

0 Lab management As was shown in Figure 1, Visual Studio Lab Management 2010 is
implemented as part of TFS. This componerdl$® described in more detail in the section on
testing later in this paper(Lab ManagemenwasOl f £ SR 2dzi aSLI NI} GSf& Ay CA-
purchasedndependentlyfrom the rest of TF®sdescribed later.)



0 Build managementCreating a runnable application from source code and the other artifacts a
devdopment team creates can be remarkably complicated. And once an application has been
0dZAfd FNRY (KS&aS Gl NR2dza LI NIaz AGQa dza ST dz
management provides an automated mechanism for doing these thingsreame.

0 Reports and dashboard$Vvhether a team is small or large, the development process creates a
mountain of information. The reports and SharePoint dashboards that TFS provides help the
people involved in that process understand and make sensefdiiis mass of data.

Figure 2 also shows one more compongnbcess templatesTo understand their role, think about how
teams work todayMany differentdevelopmentprocesses are in use, each with its defenders and
detractors. Some approaches, such as wiateéprocesss place people in quite distinct roles: architect,
developer, tester, project manager, and more. Others, such as Scrum and other agile processes, define

multidisciplinary teams witkeach team membeperforminga range of functionsVisual StBRA 2 Hnamn A ay Qi

expressly designed to support Scrum or waterfall development or any other particular prottead
this tool family ismeant to be useful with whatever development process a team is using.

Yetthe set of work items, reports, and dashbdarthata team would findusefulvaries across different
processesTFS addresses this reality with process templates. Each process template théfigesuch as
specific work itentypes, reports, dashboards, and Excel workbo@kganizations are freetcreate
process templatethat match their own processeand othersare availabldrom third parties To make
life simpler, howeverYisual Studio 2010 itself includes twoocess templatesThey are

0 MSF for Agile Software Developmerdefining work itens, reports, and more foan agile
developmentprocess.

O MSF for CMMI Process Improvemgdefining work items, reports, and more intended to be
usedin projects that need to record more information about the development process

l'YR R2Yy Qi o0SGiR2¢gzAHzZaSRYKIODSY LI | (i Sneyheryr@rdquiesS AA Y 6 A GK

adopting the Microsoft SolutiFramework Along with these two, Microsoft also makes available a

downloadable proces§ SYLJ I §S FT2NJ { ONHzy= G2RIF&Qa Y2aid L3 Lz | NJ

Having a brad sense of TFS is important. But understanding what TFS actually does requires more. The
next sections take a closer lookssime of itscomponents

Work Item Tracking

Creating software requires keeping track of lots of information. What requirements thestoftware
YSSGK 2KIFG GFrala FNB NBYFAYyAYy3d F2N GKS LINR2SOG=z
priorities? What test cases have been created, and what bugs have those tests fanthg@rhaps most
important, how are all of thesendividual pieces of information related to eaother?

In Visual Studio 2010, all thfis and moreis done withwork items. The exact set of work items available
for a particular projectlepends on which process template is used. Both the MSF for AgiveaBmf
Development template and the MSF for CMMI Process Improvement template contain work items for

NBIljdZANBYSyiGa 60FtfSR adzaSNJ ai2NASa¢ Ay GKS ! 3A€S
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each also adds a few more. For instance, the Chiplate addswork items for risks, reviews, and
change requests, all thigs that make sense for thdevelopmentstylethis templatesupports

Whateverwork items are used, TFS allows linking them togetheseful waysFor example, a

requirement work iem canbe linked to thetaskwork itemsthat spell out what must be dont®

implementthat requirement It might also be linked tone or moretest case work items thaterify the
O2NNBOlySaa 27F (KS NBHaciksNdse Hofkitenyin tuknyYchdbeSivk&édyo brie i A 2 y ®
or morebug work item that this test has uncoverdeigure 3 illustrates this idea.
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Figure3: Work items can be linked togethetetting team members and other project stakeholders
trace the connections among them.

To see why thissimportant, think about what happens when informatiabout the development

procesds notgrouped togetheiin a single place. Without thisnaweringimportant questionssuch as

how welkested the software igets hardTKSNB Qa y2 &AYLIX S gl & (2 @2N)] 2dzi 6K
against each requirement and what bugs are outstanding for each of those féstsa unified approach

answering these questions is straightforward: Each requirement is connected directlydstitases,

their bugs, and more, as Figure 3 shows. Providing this kind of traceability is a fundareasteiwhy

unifyingsoftware development toolsakes sense

Work items can be created, examined, and modifisthgvarious tools. A project manager ghit choose
Excel, while a developaccessswork itemsfrom within the Visual Studio IDE the teamdecidesto
allow it, evencustomers can access work itefnrem a Web browser. This allowise people who are
paying for a projecto check progress, filbugs, and otherwise participate in the development process.

VersionControl

When multiple developers are working on the same code base, storing that code in a version control

systemmakesdlife significantly easieEachdeveloper camow check out the coglshe needswork onit,

then check it back in. Conflicts with changes made by other developetmadied by the version control

system. Thigunctionality is referred to byariousnames, including source code control and software

configuration managemégi @ 2 KI 6§ S@SNJ AGQa OFftSRZI AlGQtdayy SaaSydal:

Visual Studio 2010 provides this willkS version contrad, shared repository for source code and other
artifactsused inthe development process. For exampbeth a develoger writing source code with the

Visual Studio IDE anddasigner using Expression Blend to crea¥fdLuser interface fileean store their
work inTFS version controllFS also supports versioning of database schema, something that helps keep
code and tle data it uses in syngith eachother.



TFS versionontrol allows branching and merging, letting different groups work on the same code, then
later combinetheir changesAnd to make life easier for geographically distributed teams, developers in a
remote location with a slow network link can use a local TFS proxy server. This proxy server provides a
local cachdor versioncontrolledinformationthat gets regularly synced with the master copy in a central
TFS server.

Like most things in TFS, the inforneatin version control can be acsesl via reports and dashboards.
For example, a project manager casetheseto see what has been checked in to version controtagh
developer This is more efficient for the project manager, and it also helps redwctrtte developers
need to spend writing progress reports.

Build ManagementTeam Foundation Build

Throughout the life of a development project, a team will tlse sourcecode database schemas, and

other informationin TFS version contrtd build executdle versions of theapplication TFSupportsthis

using a technology calléfeam Foundation Builel 9 @Sy icdagddz8diart af TRSEeam

Foundation Builds typically installed on a separate machine from the other TFS components. Compiling
software, a key parof manybuild processs is a resourcéntensive task, and so moving it off of the main
TFS machine avoids slowing down everything elsetthsiserverdoes.

Build processes can be quite complex, with many steps. Once a build is corfgpleteample,Team

Foundation Build can rubuild verification tests (BVT®) check thed dzA GuRlify.dt can also deploy the

newly built software to specific machines, automatically making the code available to testers. To help

define these processesedm Foundation Build allows specifying the steps in a build as a workflow
implemented using Windows Workflow Foundation. The product incdadeizardfor visually laying out

GKS aGSLlA Ay | o0dAfR LINRPOS&aaz | inadfyfcomplexdbiilsa Y SI y i
And as usual with TFS, data about build proceasésheir resultan be accessed via reports and

dashboards.

Team Foundation &ld supportsseveralapproache: manualbuildson demand scheduled build¢such as

nightly build$, and buildingwhenever a change @hecked ito TFS version contrdlVhile frequent builds

are usefut running a build for each checkeén code change ithe cornerstone of continuous

integratiomt what happens if a change breaks the buildPdam Foundationd&A f R co@plefed@hié

build, no other developer or tester on this project can get a worldrgcutableuntil the error is

corrected This can be a significant problemsinceone developer making singlemistake can stop all

progress. To avoid this, VaStudio 201@an requiregated checkn¥ 2 NJ a2 YS 2NJ £t 2F |
developersWith this option, changes submitteid version controundergo their owrseparatebuild
(includingBVTE) 2 Y I 1S &dzNB {tKeSBafgesSareanimitteéd. ThisSigriiddly reduces

the chance that errors in these newly checkad:hanges will break the main build.

Reportingand Dashboards

The three aspects afFS described so fawork item tracking version control, and builcthanagement
create lots of data. The fotlr aspect, reporting and dashboards, focuses on making this data avarable
useful wag. Reportscan becreated using either Excel or SQL Server Reporting Seackt)eycan
present current or historical views of a development project. Dashboardaten using SharePoint,

G2
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information available in one pla@lows a broad view, correlating data from different areas.

As with work items, exactly vith reports and dashboards are available depends on the process template
a team usesFor examplethe Agile template ppvides more than 30 reports, includi®jories Overview
Builds Status, Test Plan Progress, Budriayity, and Bug Trends, all of whican help team members

see where the project standEigure 4shows an example of the Stories Overvieport viewedin the

Visual Studio 2010 IDE

FiguredY ¢ KS {G2NARS& h@OSNBASSG NBLR2NI RMEXBANIBSAKBYLINBRGSEE
user stories.

Ontheleftinthisreporti I fAad 2F (GKS t3NG@B&@itspPror edzh GnJtha 1 2 NA S&a 0O0A @
report shows the work remaining to completed summary ofest results, and the number of

outstanding bug. Notice how this report makes use of a range of information stored in TFS, including

work items containing requirementthe bugs associated with eadme, test results, ananore. The pane

2y GKS NRAIKG tAada 2iGKSNIomigelthede repoftsSor ceBtedhtvdiyaety L § Q& LJ2 & 2
reports using Excel @ahe Report Designer in SQL Server Reporting Services

wSLI2NIGa OFy LINROARS KAAG2NAOLE O2y(SEGZTZ oKAOK YI1Sa
LT mr: 2F 0 pssetNdg @QAREaRKSEGIRAE AYLI2aaAotsS (2 1y2é dzyft
what percentage of tests pasdtwo weeks ago or two months ago. Because TFS maintains historical data

about a development project, then makes it accessible via reports, the p@ogharge of a project can
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