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Abstract
Oracle’s Application Development Framework (ADFpaBusiness Intelligence Publisher are expectecetmine the tools
of choice for Oracle-based organisations wishingaplace their tried and trusted Forms/Reports gniee applications.

This paper takes a less common view of ADF: hoeffextively manage applications running on ADFheatthan just how
to build them. It talks the administrator througéykADF components, deployment techniques, behaniter load and
suggests numerous best practices. The scopeiigtedtto ADF BC, ADF Faces and JSF, namely thesérologies being
used by Oracle Fusion Applications and many custewelopment projects.

1 Introduction

Oracle’s Application Development Framework (ADFpisapidly maturing product that helps organizaitmbuild modern
web applications using Java technology. ADF is ¥exyible and provides many options — technolodigghe user interface
and business logic layer, different deployment ideckures right through to support for various versd application servers
and databases.

Despite such a broad technology choice, as time ggeapplications built with a Java Server Fad&-}/ADF Faces user
interface (Ul), and ADF Business Components (ADF B®er for business logic, are expected to becmtr@asingly
dominant. This is consistent with Oracle’s own depeent efforts, whether you look at upcoming Faségplications or
Oracle Consulting’s JHeadstart application generdtiois paper focuses on these technologies anitstutipertains
primarily to the production 10.1.3 release, it wilbstly still apply to 119 too.

There are plenty of Oracle manuals, white papersni conversations and JDeveloper help pages Besg@DF, but the
author has found it difficult to find easy-to-usecdmentation detailing just what the administrateeds to know, without
having to become a fully-fledged ADF developer.sTpaper aims to redress this balance and will densechniques that
use the standard management tools included withl©#fgplication Server, rather than JDeveloper.

The author firmly believes administrators shoulgéha healthy interest in destructive testing sopidyger also talks about
ADF behaviour under load. This topic is worthy giaper in its own right but the intention heredsrdicate areas where
there are performance ‘pinch-points’ and to encgeithe reader to investigate further.

For the purposes of this paper we consider the ‘Athtnator’ to be the person responsible for depigyand managing a
production Application Server environment, plusgibly the pre-production and/or quality assurar@@a)(testing
environments. The Administrator’s key responsiigiittherefore are ensuring that the implementetiGgtions run in a
reliable, consistent and well-performing mannertfair users.

Finally, ‘best practices’ outlines here are basedhe author’'s experience and those of othergtlaele documentation and
research/discussions. However please treat théBmhe context that they are intended, namelpBf Faces/BC
application with perhaps 500 or so users, deplayedeb mode on Oracle Application Server: the fertpour
circumstances deviate from this scenario, the jouewill need to make your own judgements. As wiitbst things to do
with system implementation, one size rarely fits al
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2 Anatomy of ADF

2.1 ADF Business Components Architecture

An ADF application is a regular J(2)EE applicatgmits deployment and tuning will be familiar t@fie who have run other
Java applications on OC4J. The framework is driwga combination of web content files (such as JSkdL

configuration files and java beans; all supportg@Iset of ADF class libraries.

Many of us are familiar with the overall Model-Vie@ontroller architecture of ADF. Less commonly dissed is how, in a
typical implementation, the actual ADF objects tel® each other, the java container and the ds¢aba

To cope with the stateless nature of HTTP the apptin server maintains information for every ubeit is preserved
between requests. This information covers userggaetails, what s/he is doing, pending data gesrthey have made,
etc. In fact, state management is covered in twis pathe JEE session management features ancd8bler which, using
ADF Faces components, handles the state of tharldithe ADF BC Application Module which maintaihe tstate of data
controls, etc.

We'll consider the key components and choicesterAdministrator in the following sections.

2.2 Application Modules

For the administrator the Application Module (AM)at the centre of the ADF runtime environmentwes\ecall from client
web browser to pages with data controls (the vagority in a typical ADF application) is connectéatough to an AM
instance. By means of the other ADF BC objectalsib stores information about the session andatattols: the current
rowset (though not actually data), updates to Uyieker tables that have not yet been posted to #teldise, transactional
state, etc.

However, if every user’s session had to have its dedicated AM instance, this could prove costlg arefficient in terms

of memory resources (java heap space), particuienre the users have a relatively long ‘think tibbetween page requests
(keying in customer data for instance). To impregalability Oracle have implemented a pooling mera, whereby the
same AM instances are shared by different sessiotishe user’s state information is saved awaga@uired. Writing a
snapshot of the AM instance state to the persistene Oracle calls ‘passivation’ and retrievinigitalled ‘activatiort.

Ideally every request from a client would get raubeck to the same Application Module instancethiff is not possible,
e.g. due to the number of active users, then ardifit Application Module instance is taken from ploel, re-activatedand
only then made available to the ADF data controls.

This passivation/activation workload is particwarhportant when an application is under stresslegending on the
application complexity, it can contribute signifity to overall system load. It does, however, @ase scalability as it
means resources requirements to not scale line@tynumber of user sessions.

Why else should the administrator care about agiptic modules? Well, in ADF BC’s default configuiceat the number of
AM instances determines the number of databaseections required and so sessions in the databasthes precious
resource that the administrator will want to coxser

2.3  Other ADF BC Objects

There are other Business Components that may appdhe administrator’s ‘tuning radar,’ for instancertain View
Objects may need to be tuned using SQL and indexger traditional DBA/developer activities. Agéiis is an interesting
area and the reader is directed to Steve Meundbég tvhich has many relevant articles.

2.4  Database Access

ADF BC offers two types of database connection ifigations: JDBC URL and (JNDI named) data sourt®gh a JDBC
URL ADF uses the JDBC driver to connect directlyhie database, though note there is an optionabdaé connection
pooling mechanism availablethin ADF BC.

" actually, this behaviour depends on the failoveden— by default the AM instance will also havgéassivate (save the
previous session’s state to the persistent stoikyeset prior to activation for another user' s&as
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A JDBC URL requires database name/credentials badétig within the ADF configuration, but there sttbbe no need for
the administrator to use this method. Even if yeadto use a JDBC driver without pooling this dilhis done by setting
up a ‘native’ data source within Oracle Applicati®arver and referring to that in ADF instead.

The author’s preferred method is to use a contaimeraged JDBC data source as it allows the commeptiol to be easily
managed and monitored by the administrator, asasetlupporting Oracle’s newer features such asGeastection Failover
(which reduces the impact on the application ofenfadlure in a RAC database cluster).

2.5 Deployment Modes
Returning to the overall architecture, an ADF aggtion is deployed across several tiers:

» Client tierwhich interacts directly with client (e.g. web tuger, Swing applet)
*  Web tierthat generates Ul on App Server (e.g. JSP, JSIs feerviet)

» Business tieproviding business logic (e.g. app modules, efviityv objects)

« Database tierunning the backend database

Each of these could be on different (or the sama)himes. In ADF terms, for a JSF web applicatiath@r than, say, a
Swing client) there are two deployment modes fotousonsider:

» Local Mode:both the web tier (JSF/ADF Faces) and busines$AiRF BC) are deployed as a web module in the
same java container on OAS

 EJB Mode:ithe web tier (JSF/ADF Faces) is deployed as amadiule in one java container and the business tier
(ADF BC) is deployed in an EJB container (which rbayin a different instance or server).

The EJB Mode allows for distributed processing seplaration of security, i.e. you could have a fakwetween web and
EJB tiers. The author thinks security is typicalig biggest driver for EJB Mode, although it magoabe suitable for a more
complex environment, where you might have others=i8l be integrating with other systems via wehises. The price
you pay for this separation is in performance (tmoting’ overhead). For the moderately-sized A&iplication local
mode is fine and can provide scalability by addimgre servers (fronted by a load balancer). Alsg remind that most
reasonably straightforward ADF implementations todee local mode deployments and so this modehealenefit of
‘safety in numbers’.
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3 Practical Deployment Approaches
As an administrator you primarily have control o@etey areas:

» data sources and schema,
* the Java environment,
» the security provider.

In the following sections we will address eachlafde areas, followed by how you actually receivcedaploy software
delivered by your development team.

3.1 Data Source Management

You have now hopefully decided that to use poolata dources for your ADF application. ADF BC acesssvo types of
data: firstly that in your application schema; seily, ADF BC-specific internal tabl2¢Persistent Collections’) storing AM
state informatioh It is best practice to have two separate datecssifor each of these: the application data scombe
needs DML access (SELECT, INSERT, UPDATE, DELET&Yydour application’s schema, whereas the accoied f& the
BC internal source needs privileges to CREATE TABOREATE INDEX and CREATE SEQUENCE (assuming yow'to
re-create the tables beforehand).

Note that by default JDeveloper will only set use database connection for both application aretrat data access, so
you should ask your developers to changg theser ver. i nternal _connecti on parameter imc4j . xcf g to use your
separate data source for BC-specific internal &able

You can call data sources whatever you like (withen JNDI naming rules), but it is advisable towgeta standard naming
convention for data sources across all your apjbica. For examplg,dbc/ <appnane>DS for a main application DML and

j dbc/ <appnane>I nt er nal DS for the internal one (sometimes knowrkagpnane>Cor eDS). These resources can be mapped to
different data source names during deploymentfdsuwgimplicity it is a good idea to try and keerin the same.

When it comes to deploying across different envirents you have plenty of flexibility, dependinglwow many servers (or
VMs) you have and how much independence you neweeba environments. For example, here is a hanthgrae that
would be suitable for a moderately-sized systerh Ritoduction, QA and System Test environments (&k@rindicates the
database service name or SID) that would work wdretbu had 2-5 application servers:

Environment jdbc/appDS jdbc/applnternalDS Context root
Production app_user @ROD1 app_adf @ROD1 ! app
QA / Pre-Production app_user @ESTQA app_adf @ESTQA /'app_ga

System Test 1A

app_user _a@EST1

app_adf @EST1

[ app_t est0la

System Test 1B

app_user _b@EST1

app_adf @EST1

[ app_t est01b

System Test 2A

app_user _a@EST2

app_adf @EST2

[ app_t est 02a

It is perfectly safe for multiple environments twase the same ADF BC internal schema (as the pyiker on thers_TXN
table is generated from a database sequence) ttlubesyly the closer you get to the production erwinent the greater

level of isolation you will need to assure validtteg.

3.2 How Many Database Connections Do | Need?

Within your pooled data sources you should dedigentaximum number of connections you are goindléavao the
database (rather than leaving them as unlimitetjs-Hs a good practice, since if your ADF applicatis getting a little out

" ‘Row Cache Spill-Over’ allows excessive rows mtad by a View Object to be written to the datalfaseaching
purposes, rather than using java heap space. tlagsehe use of this feature is frowned upon fofgpmance reasons and it
is disabled by default. If you see tables in theiBt€rnal schema callegs_AppMdul eNane( _nunber) and

PS_AppModul eNane_ky then talk to your developers to see if their usageally necessary.
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of control, you want to be able to indentify andrmage the problem closer to its source rather timacting other systems
that may also be using the database tier.

As with traditional applications, when approachaugfiguration for a new ADF application you will\&to make some
initial assumptions based on knowledge of the tanger community. You can then refine the confiorausing data
gathered during simulated load testing and, findllymonitoring behavior in the production envircemh

The actual values will depend on a number of facteow demanding your service-level agreementrigiplication
response times, the number of active users attpeak and hardware resources/software licensekhbiatio you.

You will need to monitor the system using the usypgllication server and database techniques. ticpkar, you can look at
the state of the ADF BC layer using various methods

+ using the ADF BC pages of Oracle Enterprise Man&g&t Controf,
« by incorporating Steve MeunchsnpPool Stat i sti csServl et into your environment,
» historically, Oracle’s BC4J Admin Tool.

There are no hard and fast rules for ADF BC tugiagnuch depends on how your application is budtthe nature of your
users; as a starting point you should refer toB& Developer’'s Guide (chapter 23nd various notes on OTN

3.3 ADF BC Internal Schema Housekeeping

When using the database as a BC persistence AldFenormally cleans up its state tabies (TXN) as it is running. However
over time you will still get some rows building (glue to certain failures and some timeouts) songed a method to clear it
out periodically.

When you create a new ADF BC internal databaseymeshould also run the4j cl eanup. sql script from thesc4J
directory of the JDeveloper installation. This ¢esaa PL/SQL package called4i_cLEANUP. It is a good idea to set up a
regularbBvs_JoB (Or USEDBVS_SCHEDULER) tO runBC4J_CLEANUP. SESSI ON_STATE( 24*60) — this will clear out anyps_TxN
data over a day old (assuming the system is comiso that a user will not manage to keep a sessitive for over a
day").

Note that if you are using a file system as thef@@istence store then, instead, you should peatdirun an operating
system script to delete the old XML files basedlmnfile creation time.

3.4 JavaEnvironment and ADF BC Configuration
Setting up the Java environment, such as heamsizgarbage collection, for ADF is no differenbtber Java applications
and so is not discussed further here.

You can however set ADF BC properties at variouglle For example, it is a good idea to use jagtesy properties for
data source related parameters since this makesrttoze easily visible to the administrator. Howelveware that
precedence rules mean that any values set by ttedogeer have highest priority so ADF BC changedrteebe coordinated
with the development team. Normally you would agreanges imc4j . xcf g and a developer checks them into source
control.

3.5 Security

Your developers will most likely have built the ARpplication around a number of security rolespgistontainer
manager’ security. This means that the java apjmicaerver itself is responsible for authenticgtihe user and telling the
application what security roles the user belongIhese roles are capable of being nested andecan fine or coarse are
your organization requires. A user will belong tesoor more roles at login time.

Java Authentication and Authorization Services ($\s the API that defines how security works, dA@N is Oracle’s
JAAS implementation, as used within OC4J.

* strictly speaking a user could have no roles tiem would probably not have any useful accesgeith

www.odtug.com 5 ODTUG Kaleidoscope 2008



Practical ADF Application Deployment Haslam

The configuration of JAZN is external to the apation itself and can be different between environisielt can also be set
at either the container level, for all deployedlaggtions, or on an application by application Bagihis gives the
administrator flexibility to separate or share usgdentials in different environments as requirethimizing management
effort.

For example a developer may have their own smabfsest users on their PC, stored in a small XiN&. When deployed,
however, the application will require a more sub8td user store. For ADF applications this usuallgans:

1) users and user-role tables in a database (e.q trsrDBTableOraDataSource login modyl¢his suits the smaller,
standalone ADF system and has the advantagesraf lusv cost and very easy to set up.

2) Oracle Internet Directory (OID): more suitable &pplications that need a higher degree of intemmatiith existing
systems and more sophisticated user provisionicigitfes.

3) Oracle Internet Directory with Oracle Single Sign-Server (SSO) which works particularly well wheyuyusers
access ADF applications alongside existing Fornpiegtions and/or Oracle Portal. Also in a Micraséfindows
security environment, if OID is integrated with A& Directory, Oracle SSO allows ‘zero sign org. ino separate
logon step is required once the user has loggedtiet Windows domain.

These are the typical approaches, but there angypdé other options available for more extensigewsity requirements,
including those where your ADF application has webvice interfaces. For example, you may also haeguirement to
control users at the database, as well as applicéivel, and can choose to implement proxy usénsial private databases,
etc.

The principal advantage here is that once you da¥ieed the groups within your application, theuatsecurity
enforcement mechanism can be changed at deploytimentThis can give the administrator a high degfesolation and
the flexibility to change to different security piders later.

3.6 Software Packaging and Release Procedure

As an administrator what you want is one, or a smahber, of deliverables from your developmentrig¢hat can be easily
deployed across all environments. As we saw eathiere is some BC-specific configuration which magd amending, but
mostly the only differences between environmengstiae data sources and context root, both of weachbe set by the
Administrator during deployment.

When we talk about application installation youlwigéar various ‘deployment’-related terms:

» Deployment Descriptorare configuration files used by the applicatiorvee— there are J(2)EE standard files
(application. xm , dat a- sour ces. xni ) plus vendor-specific ones (in our caseon- appl i cati on. xmi andj azn-
data. xn ). OAS will need all of these files for your apgiton and they may either be supplied by the dgretnt
team in the EAR file or by the administrator durhgployment.

» Deployment Profiles a JDeveloper term for a file that tells it htmdeploy your application (whether to create an
EAR file, the context root, dependencies, etc)sTie has a depl oy extension (except for theocdepl oy which
is an additional file for ADF BC deployments). Ydavelopers need at least one profile for your Aggpion
Server but they may have more for alternative emvirents (e.g. standalone OC4J).

» Deployment Plars a J(2)EE term for a file that tells an applizatserver how to deploy an application or web
module. On OCA4J this file typically has @at extension. Deployment Plans (part of JSR-88) lymeatly
simplified application deployment for administrat@nd are well supported within the Applicationv@eiControl
console.

There are several ways to deploy a java applicatiddAS including Enterprise Manager, OC4aligi n_client . ar,
Apache Ant, and by a direct connection from JDepefo

Assuming that we are deploying in Local Mode, siimplest to have a WAR (web application archivie) from your
developers and then set up the appropriate deplatydescriptors. It also prevents you accidentalding security data and
data sources that may have been supplied by ymetajeers in an EAR (enterprise archive) file. Yaun ¢hen save a
Deployment Plan which you can use to reload the WREAR) file again later. However for more congpalied systems it
will be more likely that the developers will deliven EAR file containing multiple web modules, EXe.

It is best for the administrator to use EnterpNamnager (Application Server Control or Grid Con}ria deploy WAR or
EAR files. This has several benefits: it is easyge, allows automatic deployment across clustetgpaovides a central
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point of management. A well-run development envinent (using, say, Subversion and Ant) will providasistent builds
which, when coupled with deployment plans, can negkgication release a very reliable process.

3.7 ADF Libraries and Dependencies
All ADF applications are of course dependent onABRé- libraries — these support the runtime envirentrand are installed
on the application server.

Whilst Oracle Application Server comes ready ifsthlvith the ADF libraries current at its time elease, it is a good idea
to get used to installing ADF libraries separateding the ADF Installér This is a small java program that installs, updat
or removes all the ADF java libraries using thereot directories for your type of application serdéyou set up multiple
0OC4J instances on your application servers younedid to do this anyway, but you can expect ADFatgxlin line with
JDeveloper releases which may be more frequentttizae for the Oracle Application Server itself.

ADF Faces also has its own requirements on vagounsand Apache libraries (as will the ADF FacehRitient in 11g) so
administrator should familiarize themselves whicé tequired versions.

Your development team may also be using otherrigsa- perhaps log4j, Apache Axis, etc. They magosle to bundle
them as part of the main application EAR file, thbut is probably preferable for them to specifgitirequirements (e.g. in
the Release Note) and ask the administrator tallribe required JAR files instead.

Finally, at some point as an administrator you pittbably have to contend with multiple versiondilmfaries (ADF and
others) to support different applications on thmeapplication server. The class loader allowstgdinely control this and
is well worth studying.

4 Conclusion

We have seen that ADF fits comfortably within thenslard J(2)EE environment allowing Administratrénstall
applications easily, whilst still offering the fldity to enforce security to enterprise standafdsploying and managing
ADF applications does not need detailed expentig®lF or JDeveloper, however a good understandirapplication
modules and Oracle data sources will help the Athtmattor maintain optimum system performance evaeu heavy load.
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For Further Information
Thank you for your interest in this work — if yoave any questions you can contact the authSmabnH@veriton.co.ukr
via his new Fusion Middleware Administration blddch&p://simonhaslam.co.uk
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