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Component Based I nternet Development
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In the past few years, software development has been able to reuse custom
made and/or third party software components in multiple applications by using
a component based approach. The use of components has reached very deep
into the way Internet applications are being developed as well. Coming from a
mix of HTML and CGI based development, Internet applications have become
more and more componentized. The use of third party components, combined
with purpose-made custom components is now a more or less accepted way

of developing these applications.

This article focuseson the way the BaanCompairy
and more specifically Baan WWWappsas part of
the BaanDevelopmentorganization,is developing
Internetapplicationsusingcomponenbaseddevel-
opment.Thearticle startswith a shortintroduction
of theBaanWWWappsdepartmenandits mission.
After that,generalissueswith regardto component
baseddevelopmentarebeingdiscussedThearticle
thencontinueswith afocuson componentshatare
very closelyrelatedto Internetdevelopmentpothat
a functionallevel aswell asat a technicallevel. It
demonstrateabalancébetweeriMake’ or’'Buy’ of
componentsyhich is always the consideratiorto
make whenstartingcomponenbasedievelopment.

Baan WWWapps

Part of the Baan Developmentorganization,Baan
WWWappsis responsiblefor developing Internet
applicationghat focuson the ExtendedEnterprise.
The ExtendedEnterprisecanbe seenasthe collec-
tion of all relationsa compary canhave with other
companiesswell asthebusinesgprocessethatex-

ist with regardto theserelations. For instancein

a Supplierrelationbetweentwo companiesthein-

ternal requisitioningprocessin one compary may
eventuallyleadto a salesorderin the ERP system

of thesupplierthatwill fulfill therequisition.

The automationof theseprocesseshatarebeyond
the boundariesof a single compayy is the domain
of BaanWWWapps. The Internetis usedas the
mediumfor supportinghesebusinesgprocesseslo
summarizeBaanWWWappsdevelopsinternetap-
plicationsfor the E-Businessand E-Commerceen-
vironment, both for a Businessto Businesssitua-
tion aswell asa Consumerto Businesssituation.
Theresultis a suite of applicationscalledBaanE-
Enterprise.

Multi-tier architecture

Closelyrelatedwith componenbaseddevelopment
is the useof a multi-tier architectureén which com-

ponentsmay exist at every tier of this architecture.
Generally a multi-tier architectureat a minimum

hasthe following logically and usually also phys-

ically separatedhyers:

Presentation layer
This layer is responsiblefor presentingdataas
well aslogic thatappliesto that datato the end-
userof the application. In an Interneterviron-
ment,HTML combinedwith client-sidescripting
is usedto achieve this. Examplesof components
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that exist in this layer are ActiveX controlsand
Javaapplets.
Business Logic layer

The BusinesslLogic layer is responsiblefor the
implementationof all rules that form the core
of the application. The businessrules are the
functionaldomainof the application.Functional
specificationsare usually expressedn termsof
businessrules that needto be implemented. In
an Internetervironment, theserules are mostly
implementedin senerside componentswhich

languagesandthereforeneedsto be confinedto
thesener.

Scalability

Scalability is very importantfor Internetappli-
cations, as they will needto be ableto sene
an unknovn and in theory unlimited number
of users. The multi-tier applicationmodelis a
goodcontet for creatingscalability Of course,
the multi-tier modelwill not give you scalability
(you needextra provisionsfor this, for instance
the useof Microsoft TransactionSener), but it

aresometimegalledbusinesobijects. will giveyoutheright modelfor creatingscalable
Storage Layer applications.

The Storagelayer is responsibleor storingthe
datathatis modifiedin theapplicationinto some
form of persistentstorage. Usually a relational
databaseés usedfor this purpose. Components
thatexist in this layer may be provided by third
parties. Examplesof suchcomponentsare Ac-
tive DataObjects(ADO), ODBC andotherdata
storagecomponents.

The majority of thelogic of anInternetapplication
will alwaysbeimplementedatthe sener side.

Middleware

Anotherissueclosely relatedto componentbased
developmentis the question which middlevare
needsto be used. Middleware is neededto allow

the communicatiorbetweencomponentsput also
the communicatiorof for instancea userinterface
with componentsr, in thecaseof anlinternetappli-

Avoid or minimize the installation of software cation,the communicatiorbetweerthe \Web sener
at the client side and components.The two mostcommonchoices

Installationof softnaremaymeaniongdownload thatareat your disposalwhenit comesto middle-

The multi-tier application model is the natural
modelfor Internetapplications. Thereare a num-
berof reasondor this:

timesaswell as settingadditionalrequirements warearethefollowing:

for theclientmachine.This meanghattheclient

machineneedsto be dedicatedo userinterface CORBA

logic, leaving the otherlayerson the sener. Of
coursewheninternetconnectionbecomefaster
this maybecomdessimportant.

Create browser independent applications
Differencesbetween browsers forces Internet
applicationsto settle for the most commonde-
nominatorwhen it comesto the userinterface
experience Allowing installationof for example
ActiveX controlsontheclientwill enrichtheuser
interfaceexperienceput will reducethe reachof
anapplication:certainpartsof the userinterface
will not be ableto run in certainbrowsers. Of
coursethemostcommondenominatois HTML,
sothis meandimiting theclientto userinterface
logic createdusing HTML. Businesslogic will
requirethe use of more advancedprogramming
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Common Object RequestBroker Architecture.
A middlewvare standardhat hasbeensetby the
OMG. The OMG standardonly exists on paper
andis dependenbn an implementationof third
parties(for instanceOrbix). This also posesa
problemwhenit comesto usingmultiple imple-
mentationsasthey may not always be compat-
ible with eachother CORBA is available on
multiple operatingsystemplatforms.

DCOM

Distributed ComponentObject Model. A stan-
dardthat hasbeencreatedand implementedby
Microsoft for the Windows platform. Otherven-
dorshave takenit uponthemto portthisto other
platformslike UNIX, Motif andthe Macintosh.
As this standardis implementedfor the Win-



dows platform, this meanghatchoosingDCOM
will allow applicationdevelopersto usethelarge
amounif componentsvailableonthis platform.

BaanWWWappsis usingtheMicrosoftplatformfor
applicationdevelopment.Developments primarily
basedn Microsoft InternetinformationSenerand
Microsoft Site Serner CommerceEdition. There-
fore, beingon the Microsoft platform, DCOM was
choserasthe middlevarefor BaanWWWappsap-
plications.Thismeanghatacomponenin theBaan
WWWappsworld is alwaysa DCOM object, usu-
ally implementingsomebusinesdogic running at
thesener.

Choosing a language

Componentbasedapplicationsdevelopmentwhen
using either CORBA or DCOM as middleware,
meansthat a binary standards chosenfor theim-
plementatiorof componentsA componentanbe
implementedn the languageof your liking andby
adheringto the binary standardother components
will beableto communicatevith this component.

In the DCOM world this may meanthat a Visual
Basicscriptis ableto communicatevith a compo-
nentthathasbeenimplementedn C++. To choose
alanguagdor componenbasedievelopmentusing
DCOM meanghatary COM enabledanguagewill
do. The following are the most commonchoices
(thoughtherearemoreavailable):

Visual Basic

ChoosingVisual Basic meansthat you can use
a developmentervironmentthat gives you very
high productvity combinedwith medium exe-
cution speed. Visual Basic componentdn the
pastfew yearshave becomefastenoughthough
for the implementatiorof businesdogic, asthe
compilerusedis the sameonethatis beingused
for Visual C++ development.Thereforejn most
of the cases\Visual Basicwill do. Visual Basic
is not an object-orientedanguageandtherefore
constructionslike inheritanceare not possible.
This doesnot have to be a big disadwantage,as
DCOM doesnot provide you with thesefeatures
either

Visual J++
Using Microsoft's variation of Java will allow
youto combinethe useof agoodobject-oriented
languagewith a high productvity development
ervironment. However, experiencehaslearned
that the Java-COM integration is not yet fully
matured.Moreover, the future of the Jara-COM
integration is unclearat present,looking at the
latestlegal developmentsn the United Statesin
the lawsuit againstMicrosoft with regardto this
integration.

C++
Not surprisingly C++ will bring you the highest
executionspeedput low to mediumproductvity.
In the opinion of BaanWWWapps,C++ should
only be usedwhen execution speedis critical.
Usually thisis notthecasewith theimplementa-
tion of businesdogic.

In the BaanWWWappsdevelopmentervironment,
Visual Basicis usedasthe standardorogramming
languagefor creatingcomponentswhich are pre-
dominantly componentsproviding some specific
pieceof businesdogic (businesobjects).

Choosinga non object-orientedanguagefor com-
ponentasedevelopmentshouldnotbeabig prob-
lem. Thereis a fundamentaldifferencebetween
objectreuseandcomponenteuse.Object-oriented
languageganbe very well usedfor implementing
framaworksto simplify aspecifictask.Forinstance,
one may implementa persistencdramenork that
allows an applicationdeveloperto make the state
of anobjectpersistenin a very easyway. In such
a caseobjectreuseis key. However, this doesnot
meanthat such a framevork enablescomponent
reuse. Componenteuseplaysa role at the binary
level andcanbe seenseparatelfrom frameworks.
Componenteuseshouldalsobeadecisiorbetween
Make or Buy. Very oftengenericcomponenthave
beenmplementedy third partiesandcanbereused
asthey are.

Team Development

In a multi-teamdevelopmenternvironment,compo-
nentsdevelopedby one teamare reusedby other
teams.This meanghatthereneedso be adelivery
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mechanisnfrom the teamimplementinga compo- plementedisinga SQL Sener databasaswell us-
nentto the otherteams. A numberof key features ing a Microsoft AccessdatabaseBaanWWWapps
arerequiredin thisrespect: usesSQL Sener. The developmentsituationusing

. . the Microsoft Repositoryis depictedn Figurel.
Binary delivery

Componentsshould be delivered at the binary
level only. No sourcecode of the component
shouldbe deliveredto otherteams. This forces
componentdevelopersto adhereto the contract
of the interfaceandprovide high quality compo-
nentsto otherteams.
Sample code
Componentshouldbe accompaniedy sample Bysiness objects
code shaving the way that specificcomponent  gysinessobjectsare COM objectsthat imple-

needso beused. menta certainpieceof businesdogic andrunon
Documentation thesener.

Componentsshould be accompaniedby proper peggn-time controls
documentatiormdescribingthe interfacesexposed

Web Components

In anInternetenvironmenta numberof component
typescan be distinguished. For Baan WWWapps
themostimportanttypesarelisted below:

Design-timecontrols (DTCs) are ActiveX con-

by thecomponent. trols that only exist at design-time. At run time

Easy installation thesecontrolsresultin VBScript or Java script
When a developer decidesto use a particular  thatrunson anActive Sener Page(ASP)on the
component,installation of the component,in-  \Websener. DTCsarea featureof Microsoft Vi-
cluding creatingall necessaryVindow registry  sualinterDes andcanonly exist on Active Sener
entries,shouldbe automated. Pagesat design-time.

To achiee the requirements aboe, Baan AACtiVeX Controls _

WWWappsusesthe Microsoft Repositorythat is ActiveX controlsareuserinterfaceelementghat
partof Microsoft Visual Studio. Using this repos-  Provide someuserinterfacefunctionality on the
itory, componentdeveloperscan publish compo- client. Exampleis a Calendarcontrol. ActiveX

nentsincluding samplesand documentatiorin the .COptrolsareusualberoNserdependent_
repository Pipeline components

A pipelineis a featureof Microsoft Site Sener
Commerceedition andrepresenta specificbusi-
Client Client nessprocessn which one or more stepscanbe
distinguished. An exampleis the processingof
- anorderthathasbeensubmittedby the end-user
Eachstepin thepipelineneedgo beimplemented
by a so-calledpipeline component,which is a
COM object that implementsspecific pipeline
componentinterfaces. A numberof standard
pipelinecomponentareavailableon the market.
Customizatiorof an existing or a newly created
Figurel: Developmentsituation pipeline can be done by creatingnew pipeline
components.

Repository

Client Client

Developerswho wantto usethe componentanin-

stall it from their developmentervironment. The In the next few paragraphs numberof thesecom-
repositorytakescareof theinstallation.After instal- ponenttypeswill be discussedn the contet of the
lation, the developercanimmediatelyusethecom- featuresan E-Commerce E-Businessapplication
ponentin Visual Studio. Therepositorycanbeim- needs.
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Thegenerakontet of abusinesobjectis depicted
in Figure2. As muchhasbeensaidaboutbusiness
objectsalreadyin previous paragraphs] will not

discusghemary moreat this place. This architec-
tureis valid for all componentghatwill discussed
here.

Web Server

|
|

Browser

Server side component

HmZ;%ITI—iZ—

Figure2: Generakontet of businesbjects

E-Businessfeatures

Basic featuresneededin the Baan WWWappsE-
Enterpriseapplicationsarethefollowing:

Authentication
The ability to validateusernameand passverd
of aparticularuserandto provide securityat this
level.

Personalization
Having identifiedthe user personalizations the
ability to provide the userwith Web contentthat
matchhis/herpreferencesPreferenceshouldbe
storedin a userprofile.

Ordering process
The orderingprocessis centralto E-Commerce
applications. This processshould be basedon
sener sidecomponentsn apipeline.

Backend integration
Integration of BaanERPwith the E-Enterprise
applications.On onehand,informationin Baan-
ERP should be madeavailable on the Internet.
On the other hand datacreatedin E-Enterprise
(for instancea SalesOrder) should be inserted
into BaanERPto follow the standardERP pro-
cedure.Thus,E-Enterprisecanusethe power of
BaanERPonthelInternet.

Usingcomponenbasedievelopmenthesedeatures
areimplementednto E-Enterpriseusinga mix of

Make or Buy: somecomponentsould be used’as
is’. Othercomponentfiave to bedeveloped.

Per sonalization & Membership

The Personalizatiorand Membership(P&M) fea-
turesof Microsoft Site Sener providesasetof com-
ponentghatcanbe usedto identify the userandto
provide the userwith personalizedcontent. P&M

is fully integratedwith Windows NT Securityand
offersa so-calledmembershigirectorythatcanbe
accessedsingthestandardADSI interfacethathas
beenrecentlyintroducedby Microsoftandthatwill

bepartof NT 5.0.

The membershipdirectory storesuserdatain the
form of userattributes. New userattributescanbe
addedin orderto provide new information about
the user Examplesof user attributes are E-Mail
addressaddressnformation, userpreference®tc.
All userrelateddatacanbeaccessettougha COM
objectthatis calledthe Active UserObject(AUO)
that abstractsall information in the membership
databasaswell asaccesghroughADSI. Informa-
tion in the AUO can be accesseds simple key-
valuepairs(dictionary).

Securityasit will beimplementedn E-Enterprise
1.1is typically a situationwere Baan WWWapps
hasdecidedto usea third party componeninstead
of implementinghisfunctionalityin acustomcom-

ponent.

Pipeline components

As mentionecdearlier pipelinecomponentsre part
of a pipeline that implementsa specific business
processlike submittinganorder In Microsoft Site
SenerCommerceeditiontwo typesof pipelinesare
distinguished:

The Order Processing Pipeline
As discussedefore, this type of pipeline pro-
cessesan order that has beensubmittedby an
end-user

The Commerce I nterchange Pipeline
TheClIPis designedor exchangingdatabetween
two systems. The CIP consistsof a Transmit
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pipelinethattakesdatafrom thesendingsideand
sendsit to a Receve pipeline that exists on the
receving side. On the receving side pipeline
componentsexist that for instancetake a pur
chaseorderthatis sentby the Transmitpipeline
and put it in to a baclend systemand make a
salesorderfromiit.

Already there are componentsthat execute spe-
cific, basictasks for instancetax calculationor do-

ing electronicpayments.In BaanE-Enterprisel.1

pipeline componentsare usedto achieze baclend
integration with BaanERPbut also to implement
sophisticategricing algorithmsthat are not avail-

ablein the standarccomponents.

In this caseboth Make or Buy of pipelinecompo-
nentsoccurs.Thegeneralrchitectureof a pipeline
is presentedh thefigure below.

Order Form —

V MTS
Transaction

Pipeline
components

|

Order Form’ <J

Figure3: Architectureof apipeline
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Backend Integration

BaclendintegrationprovidesBaanE-Enterpriseap-
plicationswith accesso BaanERPIn BaanERFPso-
called BusinessObject Interfaces(BOI) exist that
provide an API to specific piecesof functionality
of BaanERPTheseBOls canbe accessethy using
COM objectsthatactasproxiesfor a specificBOI.

The E-Enterprise Backend componentprovides
simplified accesgo theseBOIs by implementing
functionality that allows the corversionof the re-
sultof aBOI call to XML. Thisresultin XML can
thenbepresentedo theend-useusinganXSL style
sheet. A design-timecontrol hasbeencreatedthat
allows a developeror a systemadministratorat the
customersite to createa new Web pagethat pro-
videsinformationfrom BaanERPUsingthis DTC,
the developercanindicatewhich BOI needsto be
called and which dataneedsto be retrieved from
BaanERPMoreover, the XSL stylesheettanbein-
dicatedthatneeddo beusedto presentheresultto
theend-user

For this situationthe decisionhasbeenmadeto im-

plementthe componenburseles. Thearchitecture
of the baclendintegrationis shavn in the picture
belaw.

MTS BaanERP

\Q’

BOI
COM Proxy

Figure4: Architectureof the baclendintegration
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Summary

In this article an overviev hasbeengiven of the

way Baan WWWappsdoescomponentbasedde-

velopment. In BaanWWWappsthis development
is completelybasedon the Microsoft development
platform,usingCOM asmiddlewnare. It alsoshavs

thatcomponenbaseddevelopmentis alwaysa de-

cision betweenMake or Buy. With exception of

busines®bjects whenusingthe Microsofterviron-

mentthe Buy decisionoccursvery oftenbecausef

the rich functionality of this ervironment. Devel-

opersthencanfocuson theimplementatiorof core
businesdogic of anapplicationusinginfrastructure
provided by third parties. Componentsare imple-

mentedat the level of businesdogic andproviding

accesdo BaanERP

Peoplewho are interestedin learning more about
componentbaseddevelopmentusing COM, can
also contactthe COM InterestGroup (CIG). This
is a usergroup that hasbeenstartedby a number
of COM developersin the Netherlands.Theinitia-

tive is non-commercialsharingknowledgeis key

to this group. Foundingmembersof the CIG are
BaanCompan, BCI, Rational, Software AG, TU

Delft and Microsoft. Information canbe obtained
by sendingan e-mail to the author of this article
(rips@baan.nl).

Ronald Lipsisa Product Architect for Baan. He works
at the Baan VWMA\apps department, which focuses on
the development of Internet applications for the Ex-
tended Enterprise. Baan's web site can be found at
http: //www.baan.com
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