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FROM THE EDITOR

WebSphere
Gontinuing to Lead

\_ BY ROGER STRUKH[]FF\

nification, integration,
clustering, connectivity.
These are words found
commonly in enterprise IT
and in this issue of WebSphere
Journal. Picking up on last
month’s Non-Theme theme, we
continue to provide you with
a variety of articles that cover
many parts of the application development
ground, all made possible through the use of
WebSphere.

As stated here previously (and obviously),
we live in times of tremendous heterogeneity
in most enterprise IT departments. We also
live in times of industry rhetoric that borders
on the political, sometimes with religious-
sounding overtones. Whether an environment
or approach is “open” is subject to severe
debate, most of it self-serving.

Yet beneath the rhetoric lies the technical
reality of designing, deploying, and maintain-
ing applications, and IT developers and man-
agers tend not to listen to the hype but simply
ask what a technology can do and how well
will it be supported.

We were reminded again recently of
WebSphere’s burgeoning dominance in many
aspects of the markets it serves, with the
release of an IDC report that “concludes that
IBM Global Services is a leading global mar-
ket maker for Service Oriented Architectures
(SOA).”

Although this report’s overview did not
provide any market-share information, it
pointed out that IBM’s “leadership in SOA
is attributed to a company-wide strategy,
deep vertical industry expertise and Service
Oriented Modeling and Architecture (SOMA),
a unique methodology that aligns an SOA to

a customer’s business goals and
directly ties business processes to
underlying software applications
that support them.”

Although WebSphere and SOA,
let alone application development
and SOA, are not interchangeable
terms, it is interesting to note that

Blue has taken the lead in a very
hot, very leading-edge of the market against
serious competitors and an open-source
community that is moving aggressively to
tout itself as the answer to enterprise IT in the
21st century.

Combine the results of the IDC study with
results reported by Gartner and others that
show WebSphere taking the clear leader-
ship position in the web services application
development market worldwide, and you can
see that IBM is helping enterprises make as
much sense as possible out of the tasks devel-
opers face.

The polyglot nature of enterprise IT in
most companies can give the impression that
things are more messed up than they are.
Because, despite the diversity of platforms,
operating systems and environments, and
application development approaches, it looks
as if a significant number of people have
found a solution that works for them within
the world of WebSphere.

This issue of WebSphere Journal presents
some pieces of the overall puzzle, as does
every issue of the magazine, and we hope
you enjoy working your way through the seri-
ous and eclectic variety of features presented
here. As always, send us your story ideas,
your stories (good and bad) about working
with WebSphere, and your comments on the
issue. &/

Roger Strukhoff, editor-in-chief of WebSphere Journal, is West Coast Bureau Chief for the SYS-CON News Desk, and
President of www.wdva.com. He spent 15 years with Miller Freeman Publications and The International Data Group (IDG),

then co-founded CoverOne Media, a custom publishing agency that he sold in 2004. His work has won awards from the

American Business Media, Western Press Association, lllinois Press Association, and the Magazine Publishers’ Association.
Read his blog at http://www.rssblog.linuxworld.com. Contact him at roger@sys-con.com.
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BY JONATHAN FORCK

Jonathan Forck is a J2EE
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converting 3270 applica-
tions to an Eclipse RCP.
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With WebSphere Application server 5.0+ you can now add
Message-Driven Beans (MDBs) to your WebSphere arsenal.
These beans are handy for many processes. | recently had to
write a MDB using MQ Series. WebSphere Application Server
(WAS) 5.0 had the same functionality built-in, but | had a hard
time learning how to use it. | also encountered some issues
while configuring it to run in a load-balanced environment.

a clustered environment for MDBs. All nodes in the

cluster will fight for the messages as they enter the
queue. This is a limitation that can’t be worked around.

F irst of all, there’s no real way of balancing the load in

There’s another pitfall that will affect you even if you
don’t plan to use load balancing. If for any reason the
queue manager connection fails, your MDB will be ren-
dered useless until someone restarts the message listener
service on the application server.

That said let’s build an MDB. First you'll want to get
some information about the queue you're attaching to.

The Queue Manager name, Host, Port, Channel name, and
Queue name will most likely be enough information. You'll
have to create both a Destination and a Connection Factory.

To create a destination you’ll want to go to the
WebSphere Console and go to: Resources - WebSphere
MQ JMS Provider — a WebSphere MQ Queue Destinations.
At this point you'll want to decide at which level you'd
like this information to be available. If you're in a load-
balanced environment there’s only one that will allow all
the cells to play nicely together, and that’s the cell level.
Choose a JNDI name and note it for later use. Then popu-
late the appropriate queue info on the next screen.

Once you've done that we'll have to create the Queue
Connection Factory. This is found at: Resources —
WebSphere MQ JMS Provider — a WebSphere MQ Queue

www.SYS-CON.com/WebSphere

Use MQ Messaging for Many Processes

Connection Factories. Here again, if you're in a load-bal-
anced environment, make sure to create these at the cell
level. Choose a JNDI name and note it for later use. Then,
on the next page, populate the queue information.

At this point we're ready for the final piece of the puzzle,
we have to create a Listener Port. All this really does is take
the factory and bind it to the destination, and then manage
the two. To create a port, go to Application Servers — (your
server’'s name) — Message Listener Service. Here you'll cre-
ate a port and assign it a JNDI name. This JNDI name will
be used by your application to talk to the port. The guts
of the port is pretty straightforward, just give it the JNDI
names for the Connection Factory and Destination. The
rest should work with the default values. Once you have
that created, go back to the Listener Ports screen.

It’s here that you'll probably want to add a little extra
info in case your queue manager ever needs to be reboot-
ed or taken down for short periods. We're going to add
two custom properties: “MAX.RECOVERY.RETRIES” and
“RECOVERY.RETRY.INTERVAL.” This will let the Listener
Port retry for the specified number of tries, and wait for
however long you've set the interval to between tries. The
interval value is in seconds.

I've created a simple MDB that will print the contents
of a message to the console. This would be a good app to
start your testing with. It can be found with this article
online at http://websphere.sys-con.com/ (WebSphere
Journal archives Vol: 4, Iss: 8). D

‘WebSphere Application
Server 5.0 had the same
functionality built-in,

hut | had a hard time
leamning how to use it”
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Motive brings an enlightened approach to application
management, building management intelligence into
the application itself. Only Motive transcends the
fragmented, disjointed reality of traditional application
management, to deliver the visibility, insight and
automation that support and development teams
need to keep applications running smoothly.

This is no mere vision for the future. It's here now in
application management products from Motive.
Learn more about Motive's breakthrough approach in
a new white paper about built-in management at

www.motive.com/within1. @ I I lOtlve

www.motive.com
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Testing IFX Messaging Middleware with an Open
Source Test Tool — Part One of a Two-Part Article

WebSphere System
Integration Testing
with OpenSTA

This article describes how the Open Source tool OpenSTA facilitated

R the system integration testing of a middleware solution based on [BM

WebSphere Application Server and the Websphere Branch Transformation

Toolkit (BTT).

Greg Herringer is an IT

Architect with 15 years of
experience in customer
relationship management
and contact center tech-
nologies, with a focus on
the financial services and
public sector industries.
His background cuts
acoss the entire applica-
tion development lifecycle.

gherring@ca.ibm.com

penSTA automation improved

test execution accuracy and

reproducibility while preserv-
ing the project’s tight test budget.
With the benefit of the lessons
learned and the key OpenSTA work-
arounds documented here, you may
want to consider OpenSTA for your

own distributed application testing
strategy.

Why an Open Source
Test Tool?

A recent project for a financial
institution delivered a middle-
ware infrastructure to support an

Interactive Financial Exchange (IFX)
messaging interface between line-
of-business applications and the
business’s core financial systems.
Figure 1 illustrates the middleware
architecture, with the components in
bold representing the initial release
and future components in grey.

The project team had to devise
a method for testing the integrity of
the transactions passing through the
middleware to satisfy both the sys-
tem integration testing criteria and
the demands of the corporate audit
department. The project sponsor
wanted the testing approach selected
to be repeatable and extensible
for testing future additions in the
middleware’s transaction inventory.
Besides these challenges, the project
had no budget for buying commer-
cial testing tools. Without a test tool
to structure, automate, and report on
test case execution, it would be very
hard to provide reproducible results
and meet the testing deadline for the
hundreds of test cases defined for the
project.

With a tight budget, a looming
deadline, and no test automation
tool, it was clear this was a chance
to explore what Open Source had to
offer.
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Selecting OpenSTA

Research on the available Open
Source testing tools revealed that
OpenSTA would give the team a no-
cost testing platform with a rich set
of features to support the middle-
ware system integration testing
requirements. OpenSTA was original-
ly developed as a commercial prod-
uct but has since been open sourced.
Because of its commercial heritage,
OpenSTA offers a more polished user
interface than other Open Source
tools, comprehensive help, and an
online reference for its proprietary
Script Control Language.

For this particular project, a key
feature of OpenSTA was its Script
Control Language, which let the team
execute a number of routines that
were reusable for each test case. This
feature, combined with OpenSTA’s
ability to report on test case results
including the IFX-encoded response,
helped the test team meet its test-
ing schedule. Unfortunately no tool
could reduce the work involved in
collecting test data for the hundreds
of test cases defined for the project.

Designing the Test Scripts

The object of the system integra-

Script Template

Customized IFX

Common

Subroutines

tion test was to ensure that the mid-
dleware and legacy system interoper-
ated and that IFX-encoded requests
and the resulting IFX-encoded
responses accurately reflected the
results of the legacy system’s trans-
actions. The system integration test
cases specified the request message
content and expected response mes-
sage content for a variety of business
scenarios and test case conditions.
The OpenSTA test scripts were
designed to meet these test case cri-
teria.

To support the test case execu-
tion, a set of IFX-encoded requests
was prepared with test data from
the legacy system’s test region. A
complementary set of IFX-encoded
responses, one each for the expected
results of the IFX-encoded requests,
was also developed. So each test
case was represented by a request/
response pair. It should be noted that
the design and implementation of
these messages was completely inde-
pendent of the test tool.

OpenSTA scripts were then devel-
oped so each test case would:

e read the IFX-encoded request
* read the expected test results
in the form of an IFX-encoded

WebSphere
BTT Middleware

Server

Legacy Core
Financial
System

FIG 2: OPENSTA SCRIPT ELEMENTS DEVELOPED FOR MIDDLEWARE TESTING

response (referred to as a model
response)

generate a unique message identi-
fier (RQUID) as required by MQ
per the project’s IFX specification
and update both the IFX-encoded
request and IFX-encoded model
response with the identifier
submit the IFX-encoded request to
the middleware for processing
capture the actual IFX-encoded
response from the middleware
depending on the test case,
remove the time-sensitive ele-
ments (timestamps) from the
actual IFX-encoded response and
the IFX-encoded model response
compare the actual response with
the model response: if identical,
flag the test case as passed; other-
wise, flag the test case as failed

Since much of this test script logic

was common to all the test scripts,

it was decided that the test scripts
would be written in a modular for-
mat in a basic mainline script calling
OpenSTA’s built-in commands and
custom subroutines as required.

OpenSTA provided the architec-

©®
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ture to design modular scripts so

that common logic could be reused

for each test case category. After

some experimentation, a scripting

approach was developed using four

script elements:

¢ asingle test script template slightly
customized for each test script

¢ aset of common subroutines
referenced by each test script as
required

¢ an IFX-encoded request message
for each test script

¢ an IFX-encoded model response
message for each test script

Figure 2 illustrates how these ele-
ments interrelate.

In this project’s OpenSTA deploy-
ment, each test script referenced two
executable components: the cus-
tomized script template that acts as
the scripting mainline function and
the common subroutines script file
that provides common logic across
test cases. When executed, the test
script reads the IFX-encoded request
and model response messages
specified in the customized script
template, sends the IFX-encoded
request to the middleware, captures
the response, compares it to the
model response, and flags the test
script execution as having passed or
failed. A link to the script template

[WebSphere

FIG 3: OPENSTA SCRIPT MODELER WITH CUSTOMIZED TEST SCRIPT

and common sub-routine files used
in this project can be found with this
article online at http://websphere.
sys-con.com/ (WebSphere Journal
archives Vol: 4, Iss: 8).

The following sections describe
the details behind the design of
each test script component, includ-
ing insight on how to avoid some of
OpenSTA’s quirks and limitations.

Test Script Templates
(Sort Of)

The test script templates referenced
above are more conceptual than physi-
cal, since OpenSTA doesn't support a
script template mechanism. The test
team defined a “template” by defining
a generic set of steps that each test

script would need to execute based
on the test case criteria specified by
the project and then “cut, pasted, and
modified” specific test scripts sev-
eral hundred times. This may sound
tedious, but the effort was quite small
compared to the benefits of having

a common test script pattern and
automated test script execution. The
specific test script modifications are
described in the section “Customizing
the Test Script Template” (in part

2 of this article, which will run in
WebSphere JournalVol: 4, Iss: 9).

Test Script Example

Figure 3 illustrates a test script for
a specific test case that follows this
test script template approach. The
script is displayed in the OpenSTA
Script Modeler editor.

Note that the Script Modeler pro-
vides color-coding of Script Control
Language keywords, commands,
and comments. This feature came in
handy while learning the commands
and syntax of the Script Control
Language. Also note that the test
scripts are displayed in the left-hand
frame of the OpenSTA user interface
and managed using a directory-like
structure that groups test cases into
test case categories. This arrange-
ment had to be set up outside of
OpenSTA by using sub-directories in
the OpenSTA directory “Scripts.” The
OpenSTA user interface didn't provide
a way to create this hierarchy, but it
could use it once it was deployed.

“With a tight budget, a
looming deadlline, and

no test automation tool,

it was clear this was a
chance to explore what
Open Source had to offer”




Listing 1 at the end of this article
shows the contents of the test script
shown in the Script Modeler graphic
(Figure 3).

Based on the defined template,
each test script followed the same
execution pattern of OpenSTA com-
mands and common subroutines
(described in the section “Test Script
Subroutines” in part 2 of this article,
which will run in WebSphere Journal
Vol: 4, Iss: 9). Referring to the line
numbers shown in Listing 1, the
script execution pattern is as follows:
* Lines 1 to 13 - initialization com-

mands including the set of common
variables provided by the file “IFX_
VARIABLES.INC.” The OpenSTA
script compiler requires that Line 1
specify a target browser and brows-
er version for the test even though
this test doesn’t involve any sort of
browser whatsoever.

Lines 14 to 18 — the commands to
identify character strings that will
be initialized by the IFX-encoded
request and response messages
specified in the File option. It
took some trial and error for the

test team to realize that even
though the file name is specified
in the command syntax, OpenSTA
requires that the final extension

of the file be “.fvr.” Therefore, all

of the IFX-encoded messages use
the format test-script-name.xml.
fur for the message name. Another
limitation of OpenSTA is that the
File option has to be provided with
a hard-coded value. If this could
have been a variable value, then a
single test script could have been
written to completely parameter-
ize test case execution.

Lines 19 to 43 — the commands and
sub-routine calls to read the IFX-
encoded request and response mes-
sages issue an HTTP POST to send
the message, receive the reply, and
report the results to the test results
file.

Lines 44 to 58 — the commands and
sub-routine calls to compare the
actual IFX-encoded response to the
model IFX-encoded response. If the
comparison is successful, the test
case is flagged as passed; otherwise,
it’s flagged as failed.

LISTING 1 - CUSTOMIZED TEST SCRIPT

1 !Browser:IE5
2 IIFX Message Test

Environment

Description “CO01A-F0300-04A"
HTTP
UNIT MILLISECONDS

3

4

5 Mode

6 Wait

7

8 Definitions

9

10 Include

11 Include

12 Include

13

14 !Identify the Request file

15 CHARACTER*5120 REQUEST LINE
xml”

16 !Identify the Model Response file

17 CHARACTER*5120
xml”

18

19 Code

20 !Begin the script

21 Entry[]

22

23 !Start the test case for logging purposes

24 LOAD SCRIPT into SCRIPT NAME

25 START TEST-CASE SCRIPT_NAME

26 REPORT “START “ , SCRIPT_NAME

27

28 !Read in the Request IFX Message
29 CALL Read_Rq

“RESPONSE_CODES.INC”
“GLOBAL_VARIABLES.INC”
“IFX_VARIABLES.INC”

, FILE="C0lA-F0300-04Arqg.

RESPONSE_LINE , FILE="C0lA-F0300-04Ars.

30

¢ Line 59 to 60 — the command to
reference the common subroutines
file “TFX_SUBROUTINES.INC” that
provide the logic for the Read_Rq,
Read_Model_Rs, Post_Request,
REMOVE_CRLE and CHECK _4A
sub-routines. Unlike the conven-
tions followed by some other lan-
guages, the OpenSTA Script Control
Language requires that an Include
command that references sub-rou-
tines be placed inline and not within
the Definitions section of the script.

Part 2 of this article will appear
in the September 2005 issue of
WebSphere Journal Vol: 4, Iss: 9.

Resources

¢ http://opensta.org — the homepage
for the OpenSTA project

¢ http://www.ifxforum.org — the IFX
forum and source for the latest IFX
specification

¢ http://www-306.ibm.com/soft
ware/awdtools/studiobranchtrans
formation/ — the homepage
for the IBM WebSphere Brgnch

(Vo]

Transformation Toolkit >

31 !Read in the Model Response
32 CALL Read_Model Rs

83

34 !Post the request message to the IFX server
35 CALL Post_Request

36

37 !Report on the Request and Response

38 REPORT SCRIPT NAME , “ Request: “, THEXML

39 REPORT SCRIPT_NAME , “ Response: “, THERESPONSE

40

43

41 !Remove all CRLF pairs from the response
42 CALL REMOVE_CRLF [THERESPONSE, NOCRLF]

44 !Compare Actual with Model Response

45 Set passtest =

46 CALL CHECK_4A
47

48 !Record whether test passed or failed

49 If (passtest > 0) THEN

50 PASS TEST-CASE

51 ELSE

52 FAIL TEST-CASE

53 ENDIF

55 END TEST-CASE
56

57 Exit

58

59 !Include common subroutines referenced in all scripts

60 Include

“IFX_SUBROUTINES.INC”

O,

www.SYS-CON.com/WebSphere




Gaining Real-Time, End-to-End Visibility

jshissler@wilytech.com

ntended for Web application administrators, this

article will discuss the core requirements for moni-

toring and managing the performance of WebSphere
MQ-connected Web application environments and
illustrate the advantages in having a single tool that can
provide deep visibility into the application and its con-
necting components.

MQ Adoption Is Increasing

Enterprise IT is under constant pressure to deliver
business value and optimize business processes with-
out increasing costs. Tighter IT budgets limit IT direc-
tors’ spending choices, causing many to look much
harder at leveraging existing infrastructure and in-
house software such as mainframes and ERP systems.

www.SYS-CON.com/WebSphere

At the same time, IT directors are increasingly
required to meet IT governance demands and success-
fully implement additional standardization programs
such as ITIL initiatives. One result of these trends
on the development and deployment of composite
application architectures is an increasing reliance on
integration middleware that is reliable and provides a
proven way of tracking business-critical transactions.

Rather than creating proprietary point-to-point
integration solutions, many IT organizations are
implementing IBM WebSphere MQ, which provides an
event-driven architecture that decouples systems and
allows independent upgrades of IT system components.
WebSphere MQ also establishes the foundation for
higher-level application integration solutions such as
publish/subscribe systems and message transforma-
tion engines. The increasing reliance on WebSphere MQ
to integrate Web applications with various enterprise
systems presents IT organizations with new challenges
when it comes to ensuring composite application per-
formance and availability.

What Is WebSphere MQ?

WebSphere MQ is IBM’s middleware solution for com-
mercial messaging and queuing. Used by thousands of
customers around the world in every major industry, it’s
a key component in distributed applications and is sup-
ported on a variety of platforms. Estimated to have a 70%
market share, WebSphere MQ is the Message Oriented
Middleware market leader and has become the de facto
industry standard for messaging middleware.

WebSphere MQ use has been growing rapidly in enter-
prises that are building and deploying highly integrated
composite J2EE applications for a number of reasons:
¢ As companies face the need to comply with various

regulations and corporate governance mandates, they
are standardizing their technology infrastructures.
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MQ

¢ The integration of Web applications with existing ERP,
CRM and SCM packages continues to be an impera-
tive.

¢ Also, as IT teams take on strategic enterprise-specific
projects that require application integration, they are
realizing that they can leverage their existing invest-
ment in WebSphere MQ.

WebSphere MQ provides messaging backbone for
applications by enabling reliable delivery of the key
transactional messages between various systems.
WebSphere MQ enables applications to communicate
reliably across a network of processors, subsystems,
and operating systems.

Queue Manager

The heart of WebSphere MQ is the message queue
manager (MQM), its runtime program. Its job is to
manage queues and messages for applications. It pro-
vides the Message Queuing Interface (MQI) for commu-
nication with applications.

Figure 1 shows interaction between three different
applications (Appl, App2, and App3) and illustrates
message flow between applications. In the first case, the
message msgl is being sent from App1 to App2, both of
which are running on the same WebSphere MQ system.
In the second case, msg?2 is being sent from App1 to
App3, but App3 is running on a different MQ system.
Msg?2 goes through a Message Channel Agent and the
network to reach the second server. WebSphere MQ
provides support for communicating between appli-
cations whether they are on same server or different
physical servers and different operating systems.

Queues

Message queues are used to store messages sent
by programs. Queues are defined as objects belonging
to a queue manager. WebSphere MQ supports differ-
ent queue types, each with a specific purpose. These
queues are set up for different purposes, and knowing
the purpose of each queue would enable application

administrators to monitor the queues that are most
important to their application. Table 1 shows the
various types of queues and an explanation of their
purpose.

Channels

WebSphere MQ provides intercommunication
between queue managers (or between queue managers
and clients) using channels. In WebSphere MQ, there
are two different kinds of channels:

1. Message channels connect two queue managers via
message channel agents (MCAs). Such a channel is
unidirectional.

2 MQI channels connect a WebSphere MQ client to a
queue manager in its server machine. Clients don’t
have a queue manager of their own. An MQI channel
is bidirectional.

A channel can use the following transport types: SNA
LU 6.2, TCP/IP, NetBIOS, SPX, and DEC Net.

Java Gonnectors

The applications running on an application server
such as WebSphere Application Server (WAS) also use a
Java connector to link to WebSphere MQ. The MQ Java
connector has evolved over the years and so there’s a
history to consider. The original MQ Java connector
(MQCCEF) is based on the older-type IBM Common
Connector Framework. The newer MQ Java connec-
tor (MQJCA) is based on the J2EE Java Connector
Architecture (JCA) standard.

The JCA V1.5 standard defines an architecture to
connect the J2EE platform to heterogeneous Enterprise
Information Systems (EIS.) The MQJCA connector rep-
resents an implementation of the JCA specifically tai-
lored to operating with WebSphere MQ.

The packages listed below make up the current
MQJCA distribution:

com.ibm.mq.jar
com.ibm.mg.pcf.jar
com.ibm.mgbind. jar
com.ibm.mgjms.jar
connector.jar
fscontext. jar
jms.jar

jndi.jar

jta.jar

ldap.jar

Monitoring Requirements

The increasing adoption of WebSphere MQ-based
messaging infrastructures is driving an increase in the
need for ensuring that these systems are up and run-

= Megl () s flowing from two different applications but rurning on the same MQ system. { Appl to App2 )

* Msg2 (=) is flowing from an application on MQ System 1 to a different application on MQ system 2. ( Appl o App 3 ) ning at peak performance. So enterprise 1T ShOpS need

to implement a management solution that provides
comprehensive visibility into production and pre-pro-
duction application environments as well as the ability

FIG 1: THE WEBSPHERE MQ MESSAGING INFRASTRUCTURE PROVIDES A
CRITICAL POINT OF INTEGRATION BETWEEN J2EE APPLICATIONS AND
BACK-END SYSTEMS.
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QUEUE TYPE PURPOSE

LOCAL QUEUE
REMOTE QUEUE
TRANSMISSION QUEUE
INITIATION QUEUE

DYNAMIC QUEUE
ALIAS QUEUE
DEAD LETTER QUEUE

queue manager is created.

A queue is local if it's owned by the queue manager to which the application program is connected.

Transmission queue are used as intermediate steps when sending messages to queues that are owned by a different queue manager.

A dynamic queue is defined “on the fly” when the application needs it. Dynamic queues can be retained by the queue manager or auto-
matically deleted when the application program ends. Dynamic queues are local queues.

When a queue manager can't deliver a message, the messages are written to the dead letter queue. Such a queue is defined when the

A queue is “remote” if it's owned by a different queue manager. A remote queue definition is the local definition of a remote queue. A
remote queue isn't a real queue. It's a structure that contains some of the characteristics of a queue hosted by a different queue manager.

An initiation queue is a local queue to which the queue manager writes a trigger message when certain conditions are met on another
local queue, for example, when a message is put into an empty message queue or in a transmission queu.

Alias queues aren't real queues; they're definitions used to assign different names to the same physical queue.

A request message must contain the name of the queue into which the responding program must put the reply message. This can be

REPLY-TO-QUEUE
sage header.
MODEL QUEUE
REPOSITORY QUEUE in a cluster (or group) of queue managers.
TABLE 1

to share critical data with each member of the IT team
who has a stake in the performance of the application
and its subsystems.

Gomprehensive Visibility

While there are tools that can monitor each piece of
a composite application, they often present a disjointed
view of the application environment. To achieve effec-
tive monitoring of Web transactions, it’s important to
have end-to-end visibility starting from the browser
to the back-end systems and everything in between so
that IT personnel can proactively detect slowdowns and
failures, determine the nature of the problem, and diag-
nose the root cause of performance problems quickly.
This whole application visibility should include the
browser, JVM, application server, databases, MQ Java
connectors, and WebSphere MQ itself as well as con-
nection to back-end transaction servers and connected
third-party systems.

The management solution should monitor 100% of
the transactions and let you track component interac-
tions in the individual transaction path. Another key
requirement is customizable dashboards that can be
tailored to fit the individual needs of users whether
they’re operations personnel responsible for produc-
tion monitoring, application administrators responsible
for problem triage and diagnosis, or WebSphere MQ
administrators responsible for ensuring service levels
and system availability.

The monitoring technology should use a non-intru-
sive monitoring mechanism so it can provide deep
visibility into production systems without negatively
impacting performance. The metrics reported should
reflect the performance of the system in response to
real user behavior rather than synthetic transactions
that can’t give an accurate picture of system perfor-
mance.

Another key element for an effective solution is a

A model queue isn't a real queue. It's a collection of attributes that are used when a dynamic queue is created.

considered a “return address” The name of this queue together with the name of the queue manager that owns it is stored in the mes-

These are used in conjunction with clustering and hold either a full or a partial repository of queue managers and queue manager objects

proactive alerting mechanism that can provide incident
notification before end users are affected. Whether via
pager, on-screen notification, or through a systems
management framework console, operations and appli-
cation support personnel need to know about problems
early so that performance issues can be eliminated as
soon as possible. The solution should also be able to
integrate performance data with framework solutions so
that it fits with existing systems management processes.

Monitoring WebSphere MQ

Application administrators responsible for the health
and availability of systems that use WebSphere MQ as
the messaging backbone are keenly aware of the need
to monitor both WebSphere MQ and the Java applica-
tions to which they connect. But these administrators
tend not to be messaging system specialists, so for them
the important question becomes what MQ metrics do
I need to monitor? What data can help me pinpoint
performance issues to the Java application, to the MQ
connectors, or to the MQ system itself so that I can bet-

<@
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FIG 2: APPLICATION ADMINISTRATORS RESPONSIBLE FOR MONITORING AND
MANAGING WEBSPHERE MQ-CONNECTED SYSTEMS NEED LIVE VIEWS OF
THE MESSAGING INFRASTRUCTURE AS WELL AS THE APPLICATION

ENVIRONMENT
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GOMPONENT SIGNIFICANCE

JAVA CONNECTOR

What is the rate of message flow into the application through Java Connector and how responsive has this message flow been?

What is the rate of message flow from the application to Java Connector and how responsive has this message flow been?

How responsive is WebSphere MQ when opening and closing a connection?

QUEUE If PUT ops are inhibited, your applications may not be able to send messages.

If GET ops are inhibited, your applications may not be able to retrieve messages.

If the Queue is full, it may indicate a problem with one component on one side or the other.

Watch the Queue Depth to ensure that it's not too high resulting in a ‘Queue Full:

CHANNEL

If the Channel is in doubt, messages may not be exchanging between Queues.

If the Channel is stopped and it's unknown to the application, it could result in problems completing your Web transactions.

Is the Channel running or paused or initializing, etc.?

How many total messages were handled by the Channel?

When was the last message on this Channel?

QUEUE MANAGERS
TABLE 2

ter communicate the exact nature of the problem to the
person who must fix it? And further, the tools available
to application administrators tend to be best suited

to MQ administration, not MQ monitoring. How do I
get the metrics that I need to monitor? Many of these
administrators have built their own scripts to gather
data from WebSphere MQ but the process of correlating
these MQ metrics with J2EE application performance
metrics is often painstaking and messy.

The administrator should monitor the Java connec-
tors such as MQCCEF (based on the Common Connector
Framework) and MQJCA (based on the Java Connector
Architecture) to ensure that the connection between
the application and MQ is running smoothly with no

“An integrated
management strategy
that lets administrators
monitor the entire
composite application

environment with one tool

helps to avoid playing
the blame game”

www.SYS-CON.com/WebSphere

Which Queue managers are currently active?

bottlenecks affecting performance. The application
administrator should also monitor WebSphere MQ
components such as the Queue Manager, Queues, and
Channels used by the application being monitored.
This is to make sure the application messages are flow-
ing smoothly across WebSphere MQ.

Messaging software such as WebSphere MQ can be
shared between multiple applications. This poses an
interesting problem for the application administrator.
Administrators don’t want to monitor every queue and
channel in WebSphere MQ; they just want to monitor
the queues that their application uses. So it’s important
for the monitoring software to enable administrators to
filter the metrics they want to monitor by queues. The
monitoring software should also be efficient in report-
ing static metrics that don’t change. (For example,
Queue Manager Name - it’s not required to report the
same value every monitoring cycle.)

Table 2 illustrates some of the key components of
the messaging infrastructure for a given WebSphere
MQ instance and their significance from an application
monitoring perspective. Monitoring the performance
of these components and having an understanding of
their affect on overall application performance would
enable an application administrator to communicate
more effectively with an MQ administrator.

Collaborative and Gonsistent Monitoring
The fact that applications are becoming more com-
plex and interconnected makes it difficult for one per-
son or even a single IT team to manage the entire appli-
cation environment. It’s not uncommon to see various
administrators working to ensure the availability of an
IT application. For example, one person may be admin-
istering the application server, while a different person




may be administering the messaging system. Moreover,
QA managers will want to monitor the system dur-

ing testing and then hand the monitoring task over to
operators once the application has been deployed into
production. The goals of each stakeholder are to ensure
that their systems are up and running and successfully
meeting performance and business objectives.

However, monitoring these components in isola-
tion with different tools presents only a fraction of
the whole picture and doesn’t reveal any potential
problems that can happen as a direct result of the way
these components interact with each other in differ-
ent environments (staging versus live production for
example). For this reason, it’s very important for these
administrators to collaborate with each other by using
a single performance management solution that can
let them speak the same language and share the same
data. This allows more constructive interactions, i.e.,
“The messaging system isn't working because this par-
ticular channel is down” as opposed to “The messages
don’t seem to be getting delivered.”

Having a consistent mechanism for monitoring
various application components is a first step towards
effective communication. When administrators are
monitoring applications, they shouldn’t have to switch
among multiple tools with different terminology or be
required to use disparate tools that have been squeezed
into same packaging (often the result of a poorly exe-

cuted acquisition by an IT vendor). An administrator’s

life is hard and is becoming harder with the increasing
complexity of applications. Adding extra tools can only
make it worse.

Another key requirement for effective collaboration
and information sharing is historical data analysis. An
optimal monitoring solution would be able to store per-
formance data for periods of up to a year so that capac-
ity planners and application administrators can retrieve
it whenever needed to perform trend analysis for future
planning.

Conclusion

To ensure maximum availability, application
administrators need to extend performance manage-
ment visibility beyond the applications into systems
such as WebSphere MQ, which are becoming increas-
ingly important to enterprise IT organizations. When
devising a monitoring strategy, IT teams should
develop an understanding of how the application uses
WebSphere MQ and then determine what components
of the messaging infrastructure to monitor. An inte-
grated management strategy that lets administrators
monitor the entire composite application environment
with one tool provides an effective means for detect-
ing and diagnosing production problems and helps IT
teams avoid playing the blame game when slowdowns
occur.
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WAS for z/0S and DB2

Clearing up some of the conceptual confusion

Most WebSphere Application Server (WAS) for z/0S
customers use DB2 for z/0S as the backend or data store.
DB2 for z/0S is a high-performance DBMS, with a strong
reputation for handling high-volume data access transac-
tions. Picking the right WAS for z/0S and DB2 Subsystem
connectivity architecture can greatly improve the system’s
performance, availability, scalability, security, and transac-
tional capability.

n the other hand, application developers are always

confused by some of the WAS for z/OS DB2 applica-

tion development concepts such as local transac-
tion, JDBC connection sharing, locking, and isolation-level
control. It’s necessary to clarify these concepts.

This article will discuss the WAS for z/OS and DB2
Subsystem connectivity architectures and clear up the
most confusing WAS for z/OS DB2 application develop-
ment concepts. If not specifically stated, I'm speaking
here of WAS for z/OS V5 (or later) and DB2 for z/OS V7
(or later).

To make the article self-contain, I'll start with some
zSeries terminologies even though most of them have
appeared in my previous articles. If you're familiar with
them, you can jump directly to the JDBC Providers and
Drivers on z/0S section.

z/0S Goncepts and Terminology

zSeries hardware allows the allocation of resources
to multiple logical partitions (LPARs) in a single zSeries
machine, with each partition supporting a single z/OS
image.

A SysPlex is a collection of LPARs joined together
to form a single logical entity or view to an external
observer.

A Coupling Facility (CF) is a zSeries machine with
microcode that allows high-speed communication
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between LPARs in a SysPlex as well as a common
repository for sharing data by subsystems like DB2 that
are in different LAPRs in the SysPlex.

Resource Recovery Service (RRS) is a z/OS compo-
nent that can perform transaction management for
multiple subsystems such as CICS, DB2, WebSphere,
and WMQ on the same LPAR.

An application program can use the Resource
Recovery Services Attachment Facility (RRSAF) to con-
nect to and use DB2 to process SQL statements, com-
mands, or IFI calls.

Workload Manager (zWLM) uses installation-
defined policies and service-level commitments to gov-
ern the performance of a workload in the system.

Dynamic Virtual IP Address (DVIPA) is a common
external IP address for an application residing or exe-
cuting on different LPARs in the SysPlex.

Sysplex Distributor (SD) is a z/OS component (part
of the TCP/IP stack) that consults zZWLM to distribute
inbound DVIPA requests to the most suitable LPAR in
the SysPlex.

Automatic Restart Management (ARM) is a z/OS
component that will try to restart a job or task after a
failure.

Data sharing lets multiple DB2 subsystems have
concurrent full read and write access to databases on
shared direct access storage devices (DASDs).

Distributed Relational Database Architecture
(DRDA) is the DB2 database communication protocol.

JDBG Providers and Drivers on z/0S

JDBC is an Application Programming Interface (API)
that the Java programming language uses to access dif-
ferent forms of tabular data, as well as some hierarchi-
cal systems. Applications developed for WAS for z/0OS
use JDBC to access data in DB2 Subsystem.

WAS for z/OS provides a Relational Resource
Adapter (RRA) implementation. The RRA uses a JDBC
driver to access data through JDBC calls to the data-
base. The connection management is based on a JCA
connection management architecture. It provides con-
nection pooling, transaction, and security support.
WAS for z/OS V5.x supports JCA 1.0, whereas WAS for




z/0S V6.0.1 supports both JCA 1.0 and JCA 1.5.
In WAS for z/OS a JDBC provider defines a set of JDBC
drivers that relates to a particular database type; a Data
Source is defined “under” the JDBC provider definition;
it contains specific information about the database to
which it connects. Applications are mapped to Data
Sources.

Three DB2 JDBC providers exist in WAS for z/OS
V5.X:
e DB2 Universal JDBC Driver Provider
e DB2 Universal JDBC Driver Provider (XA)
e DB2 for z/0OS Local JDBC Driver Provider (RRS)

In WAS for z/0OS V6.0.1 the first two have been
combined into one called DB2 Universal JDBC Driver
Provider.

Table 1 lists the providers and what they offer.

JDBC providers can be “scoped” in WAS for z/OS.

Three levels of scopes can be set for a JDBC provider:

Cell, Node, and Server. Scoping at the Node level is the

common approach, though there are reasons to scope

lower still. Currently the two DB2 JDBC providers in

WAS for z/OS can’t coexist because they have same

classes with the same names but different implementa-

tions, so their scopes mustn't overlap at all. The only

two possibilities are:

¢ One scoped to “Node A” and other scoped to “Node
B

¢ One scoped to “Server A” and other scoped to “Server
B” in same node

So which provider should you use? In general, you
should use the DB2 Universal JDBC Driver Provider
unless the DB2 for z/OS installation doesn’t support
the DB2 Universal Driver.

The DB2 Universal JDBC Driver supports JDBC 3.0
with both Type 2 driver and Type 4 driver implementa-
tions. The Type 4 driver implementation that connects
to the DB2 Subsystem uses DRDA over TCP/IP, whereas
the Type 2 driver implementation connects to the DB2
Subsystem through RRSAF (it requires DLLs that are
included with the DB2 for z/OS V8 and APAR PQ80841
distribution for the driver). So the Type 2 driver imple-
mentation’s performance is equivalent to that of the
“Legacy” Local JDBC Driver.

Considering that the two DB2 JDBC providers
can't coexist there’s no point in using the “Legacy”
Local JDBC Driver if the DB2 Universal JDBC Driver is

PROVIDER

IMPLEMENTATION XA Data Source

DRIVER TYPE Type 4 Type 2
CONNECTIONS IP Local
GOMMIT PHASE 1 phase 2 phase 2 phase (RRS)
THREAD-LEVEL SEGURITY o Yes

TABLE 1: DB2 JDBC DRIVER PROVIDERS

DB2 UNIVERSAL JDBC DRIVER PROVIDER

Connection Pool Data Source

available in the installation. The migration from the
“Legacy” Local JDBC Driver Provider to the Universal
JDBC Driver Provider is transparent to application
developers.

Then which Type of driver implementation of the
DB2 Universal JDBC Driver Provider should you use
to connect to the DB2 Subsystem? The answer is, “it
depends.” Let’s take a look at the connectivity options.

WAS for z/0S DB2 Gonnectivity Options
Note: The Type 2 driver and connection mentioned

in this section all refer to the Type 2 driver implemen-

tation in the DB2 Universal JDBC Driver Provider.

The general recommendation is to use the DB2

Universal JDBC Driver Type 2 implementation for

——LPAR ~
—WAS for 2/0S Cel
e
: Daemon
|CR

Type2 | RRSAF
Driver ¢«——» DB2

Imp

Node Agent AppServer
CR CR|[SR]

\-._. —
.8 S

FIG 1: WAS FOR Z/0S DB2 LOCAL CONNECTION

local DB2 connections and Type 4 implementation for
remote DB2 connections. “Local” means that the DB2
Subsystem locates in the same LPAR as WAS for z/OS.
Whereas the “remote” refers to the DB2 Subsystem
located on a different LPAR from the WAS for z/0S.

OPTION 1

As shown in Figure 1, a Type2 connection to a local
DB2 Subsystem offers the best performance because
of the connection through RRSAF (memory to memory
communication). The scalability and availability are
somehow limited to the DB2Subsystem on a single
LPAR. Since the Type 2 connection supports thread-
level security, it has some special security advantages.
RRS is exploited to handle two-phase commits in this
architecture. Theoretically nothing prevents you from
using a Type 4 driver for the local DB2 subsystem con-
nection, but the performance will be 50% worse and
thread-level security support is no longer available. So
it's not recommended.

DB2 FOR Z/0S LOCAL JDBC
PROVIDER (RRS)

Connection Pool Data Source

Type 4 Type 2

IP Local

1 phase 2 Phase (RRS)
No Yes
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OPTION 2

A Type 4 connection is the better choice in con-
necting to a remote DB2 Subsystem. It performs bet-
ter than a Type 2 driver connecting to a local DB2
Subsystem and subsequently to the remote target DB2
Subsystem. The connectivity architecture is shown in
Figure 2. Compared to Option 1, it has worse perfor-
mance and worse availability (more single points of
failure) but better scalability (subsystems on different
LPARs can scale independently). Type 4 XA connec-
tion can be established to handle two-phase commit.
Unfortunately, thread-level security isn’t supported in
this architecture option.

OPTION 3

Of course, you can combine Optionl and Option2

(—U’«::h 208 } P )
r El,
" : _ =
Daemon DMGR m
CR]| (CR|[SR|
: ' || |typea| [PRDA |0
Node Agent | | AppSenver. | L prer ——L—» 0 | 082
I R CIEY f
A\ J
\ ¥ . P

FIG 2: WAS FOR Z/0S DB2 REMOTE CONNECTION

Global Security >
2I0S Global Security Options

This panel specifies 2/0S Global Security Options. (il
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General Properties
Remate Identity « IsoUEST | [[)54F user i associsted with
clierts making requests
of this server from ancther system
Lol Idertity « lWwsGLUEST [[)54F user id associsted with
clierts making requests
of this server from the same system
Synch to OF Thread Allowed [iwwhen checked, specifies that
application servers are allowed to
process the syncToOSThread option for
application componerts thet specify it
Connection Manager Runés Identity Enabled [ilwwhen checked, specifies that the
connection mansger wil Syne the current
J2EE icertity to the OF thread when
using thread idertity for connection
authorization
apply | ok| Reset| cancel
Z/0S V5.1
PAR- PAR-
P - A \
'WAS for 2105 Cell l
S
Daemon DMGR Dsismﬂ ; Daemon
CR CR| SR e CR
Node Agent AppServer
CR CR| SR | WAS Cluster
Type 2 Driver Type 2 Driver
RRSAF t t RRSAF
- \ ®
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— connect to the local DB2 Subsystem through a Type
2 connection and the remote DB2 Subsystem through
a Type 4 connection. It applies when your applica-
tion has to access both the local and remote DB2
Subsystems at the same time. To do so, you should
define different Data Sources in WAS for z/OS.

From a performance and security perspective, it’s
recommended that WAS for z/OS co-locates in the
same LPAR with the DB2 Subsystem so that Type 2 con-
nections can be used by the applications. As previously
stated, a Type 2 connection greatly out-performs a Type 4
connection. Using thread-level security you can propa-
gate a customer id to DB2 rather than a common proxy
id. Applications that need tracing and auditing at the
individual customer level can exploit this nice feature
in the Type 2 driver implementation.

To use thread-level security you have to under-
stand the thread identity and thread security concepts
exclusive to WAS for z/OS available for JCA connec-
tors. Thread identity support is used to flow the cur-
rent thread identity to the backend EIS (Enterprise
Information System). Once the user is authenticated,
his id flows to any work he does in the z/OS system,
cutting an SMF(System Management Facility) audit
trail records as it goes. Thread security can be used to
“push down” the current thread identity onto the OS
thread. The Type 2 driver implementation captures the
id from the OS thread.

Certain conditions should be met to use thread-
level security. The WAS for z/OS user repository must
be a local OS registry. The JCA connection must be
container-managed. And the Connection Manager
RunAs Identity Enabe has to be enabled as shown in
Figure 3.

So far we've discussed WAS for z/OS and DB2 for
z/0S in the context of a single LPAR. To improve overall
scalability and availability the WAS for z/OS Network
Deployment (ND) and DB2 data-sharing group in a
SysPlex environment has to be exploited.

OPTION 4

Look at Figure 4. It depicts a Type 2 local connec-
tion architecture in a SysPlex environment in which
each WAS for z/0S connects to the DB2 Subsystem in
the same LPAR. Besides the performance and security
advantages, the cross-LPAR WAS cluster combined with
the DB2 data-sharing group has better scalability and
availability than that in a single LPAR.

There’s a major problem with the architecture when
the WAS server is up running but the DB2 Subsystem
isn't available. User requests are distributed to WAS
servers by the SD based on each WAS server’s work-
load and status (provided by the zWLM). Because the
WAS server is running fine, more and more workloads
are sent to the WAS server, creating a storm drain. The
problem can be solved to a certain extent by using
ARM to restart the DB2 Subsystem. When the DB2
Subsystem is recycled the JDBC Type 2 driver can
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reconnect to the same DB2 Subsystem and purge the
dead connections.

There are two facts about this architecture worth
noting: the two-phase commit is handled through RRS
and the DB2 connections are attached to a specific
member of the DB2 data-sharing group instead of to
the group itself.

OPTION 5

If the Type 2 connections in Option 4 are replaced
by Type 4 connections and use SD, the connections
are directed to the DB2 data-sharing group. So all the
single points of failure are removed. The new archi-
tecture is depicted in Figure 5. It provides the high-
est level of availability and DB2 Subsystem location
transparency. Taking the Type 4 driver’s XA support
into consideration, it seems like an attractive solution
for DB2 connectivity. Unfortunately the architecture
is 't recommended because global transactions can be
deadlocked.

When multiple JDBC connections participate in
a global transaction, all branches of the transac-
tion share locks. Uncommitted changes made by one
branch are visible to every branch. Unfortunately
SysPlex doesn’t support global transactions; all JDBC
connections must process against a single subsystem
(a single member of the data-sharing group) to share
locks. Since Type 4 connections are directed to the DB2
data-sharing group they can be routed to different DB2
Subsystems by the SD. Whenever that happens, you're
exposed to deadlocks. To avoid them, you have to seri-
ally reuse the same connection just like using a local
connection. But you lose the level of availability added
by the SD.

However the performance of a local DB2 Subsystem
suffers in a Type 4 connection versus a Type 2 connec-
tion. Why use a Type 4 connection if you're forced to
use local connection?

Normally Option 4 would be the recommended con-
nectivity architecture in a production environment.
But you should still evaluate the application needs and
infrastructure constraints before making a decision.
You may be wonder how to handle two-phase com-
mit with XA resources if you choose Option 4. Actually
WAS for z/OS provides two-phase commit support for
transactions that access both XA resources and RRS
resources in the same transaction.

WAS for z/0S Local Transaction

Local transaction is the first concept that has to be
clarified. To understand local transaction, let’s make
a detour to global transaction first. A global transac-
tion is a logical unit of work (LUW) that spans multiple
resource managers such as DB2 and MQ. The J2EE
specification defines a global transaction’s behavior. As
you can guess, a local transaction refers to a LUW that
doesn’t span multiple resource managers.

A resource manger local transaction (RMLT) is a

www.SYS-CON.com/WebSphere

resource manager’s view of a local transaction; that is,
it represents a unit of recovery on a single connection
that’s managed by the resource manager.
An ILTC is a bounded unit-of-work scope in which
zero, one, or more resource manager local transactions
(RMLTs) can be accessed. The LTC defines the bound-
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FIG 6: LOCAL TRANSACTION CONFIGURATION IN RAD 6

ary at which all RMLTs must be complete; any incom-
plete RMLTs are resolved according to policy by the
container. An LTC is local to a bean instance. The LTC
defines the application server’s behavior in an unspeci-
fied transaction context. The unspecified transaction
context is defined in the EJB 2.0 (or later) specification.
An example of an unspecified transaction context is
the EJB transaction attribute Not supported.

If you want to access several non-XA resources in a
method and manage them independently, you should
use LTC. As shown in Figure 6, Local Transactions
— Resolver should be set to Application and Local
Transactions — Unresolver action should be set to
Rollback in the component’s deployment descriptor. In
the Container transaction deployment descriptor, the
Transaction should be set to Not supported.

However, you should be aware of a restriction if you
plan to use LTC with DB2. The RMLTs in an LTC don’t
commit until the transaction boundary defined in LTC
is reached. Be careful about lock duration. And if you
manipulate the same table using different database
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connections other than serially reusing the same con-
nection, you can be exposed to database deadlocks
(under certain database isolation levels).

Sharing Database Gonnections

Sharing database connections in WAS for z/OS
refers to multiple gerConnection calls in the applica-
tion returning multiple connection handles with the
same physical connection (a physical connection cor-
responds to a DB2 thread). Sharing connections make
an application more scalable. It also reduces resource
allocation and the chances of deadlocks.

To share database connections, certain conditions
have to be met. In WAS for z/OS you can only share a
connection scope in a global transaction. However you
can serially reuse connections in an LTC. The applica-
tion’s deployment descriptor element Sharing scope
has to be set to shareable as shown in Figure 7. The fol-
lowing database connection properties have to be the
same:
¢ Java Naming and Directory Interface (JNDI) name
¢ Resource Authentication setting
¢ Principal
¢ Connection transaction isolation-level property
¢ Connection readOnly, catalog, and typeMap proper-

ties

Listing 1 shows two connection handles sharing the
same physical connections in a user transaction.

If the resource reference of the Data Source is
marked Unshareable, the Connection handles aConn
and bConn will have different physical connections.
The application can fail if the Data Source doesn’t

_ o

References i

References

This web application references the fallowing resources: Name: jdbe/DB2ds
Description:

| ResourceRef jdbe/DB2ds

Type: javax.sql.DataSource -
Authentication; | Cortainer -
Sharing scope | Shareable -
* WebSphere Extensions A
The Following are extension properties for the WebSphere
Application Server.
Isclation level; | TRANSACTION_READ_COMMITTED |

.

Overview Serviets Fiter Security References | WS Handler Pages Variables Extensions Source

FIG 7: DATA SOURCE ISOLATION-LEVEL SET-UP IN RAD 6

support two-phase commit. Even if the Data Source
has two-phase commit support, a deadlock is pos-

sible. Using shared connection can avoid this problem
because of a strategy that calls for multiple work items
to be performed on the same connection.

The use of shareable connections in WAS for z/0S is
recommended. However you can still use unshareable
connections if your application has to change connec-
tion properties. The get/use/close pattern is preferred to

www.SYS-CON.com/WebSphere

DB2 UDB FOR Z/0S JDBC/WEBSPHERE

UNCOMMITED READ (UR) TRANSACTION_READ_UNCOMMITED
CURSOR STABILITY (CS) TRANSACTION_READ_COMMITED
READ STABILITY (RS) TRANSACTION_REPEATABLE_READ
REPEATABLE READ TRANSACTION_SERIALIZABLE

TABLE 2: DB2 FORZ/0S AND JDBC ISOLATION MAPPING

share connections. Should you need more information
about sharing connections, please refer to the resource.
It’s worth pointing out that WAS for z/OS con-
nection manager doesn'’t reset database connections
returned back to the connection pool. The connec-
tion returned by the getConnection call will carry the
properties set by the application component before
it’s returned back to the connection pool. For example,
a connection is returned back to the connection
pool with AutoCommit value FALSE. If the connec-
tion is acquired from the connection pool again, the
AutoCommit value of the connection is still FALSE
rather than TRUE. Initializing the connection before
using it can avoid undesired behavior.

Locking and Isolation Level

Transactional locks in DB2 for z/OS are a key com-
ponent in ensuring database integrity. During database
access, transaction isolation determines the nature of
the locks to be acquired, which ultimately determines
the transactional integrity.

There are four isolation levels in DB2 for z/OS:
Repeatable Read (RR), Read Stability (RS), Cursor
Stability (CS), and Uncommitted Read (UR). Table 2
shows the DB2 for z/OS and JDBC/SQLJ isolation map-
ping.

The isolation levels in a Java application are deter-
mined by the following precedence order:

1. The SQL statement WITH clause. This overrides all
other forms of setting the isolation level, but offers
little flexibility for deploying the same application
with different isolation characteristics.

2.The last setTransactionisolation() on the current
connection. This method is only available in WAS for
z/0OS V5.1 (or later). It can’t be used for shared con-
nections.

3. The WAS for z/OS resource reference value. Figure 7
shows how to set the isolation level of a Data Source.

4.The default for JDBC in WAS for z/0S. The default
is (SQL) Read Stability (JDBC) Repeatable Read.
This is different from WAS and DB2 for distributed
platforms. It can have negative concurrency side
effects especially for a DB2 data-sharing envi-
ronment. Consider the use of isolation CS and
MAXROWS 1 with LOCKSIZE ANY to simulate row-
level locking.

To maintain the integrity with isolation Cursor
Stability (CS), the application must use a mechanism



beyond the isolation level to make sure that other
transactions can’t update data between the time the
data is selected and when the target data is updat-
ed. This can be done by using either an update cur- Il o smrmrstien
sor or overqualified predicates on an updated state- userTransaction.begin();

LISTING I: SHARING CONNECTIONS
IN A USER TRANSACTION

ment. //get the first connection
In two-phase commit processing, if the other aConn = ds.getConnection();
. . , . . astmt aConn.createStatement();
resources in the transaction don’t maintain locks,
such as WebSphere MQ, the application should
. . . //get the second connection
exploit DB2 for z/0S as the last resource enlisted in bConn = ds.getConnection():

the transaction to reduce the lock duration. bstmt = bConn.createStatement();

Conclusion //Commit the transaction

WAS for z/OS and DB2 for z/OS are a perfect usertransaction. comit();
couple for developing high-end business appli-
cations. This article discussed the connectivity

architectures of the two products and clarified wasinfo/v5rl//index.jsp?topic=/com.ibm.web-
several WAS for z/OS DB2 application development sphere.zseries.doc/info/welcome zos.html
concepts. The best solutions are determined on a ¢ http://publib.boulder.ibm.com/infocenter/
case-by-case basis sensitive to specific application wasinfo/v5r0/index.jsp?topic=/com.ibm.web-
needs and infrastructure constraints. sphere.zseries.doc/info/welcome zos.html
Resources Application Programming and Reference for Java
WebSphere for z/OS information center: (8C26-9933-04):
¢ http://publib.boulder.ibm.com/infocenter/ e http://publib.boulder.ibm.com/cgi-bin/book-
wasinfo/v6r0/index.jsp?topic=/com.ibm.web- mgr/download/dsnjvh17.pdf
sphere.zseries.doc/info/welcome nd.html * http://publib.boulder.ibm.com/epubs/pdf/dsn-
¢ http://publib.boulder.ibm.com/infocenter/ jvjl2.pdf @
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There are some things with WebSphere PortalServer that work well and are

well documented. There are other things that are well-documented and work well

in theory. There are still other things that have okay documentation and will work

well when all of the WebSphere stars are aligned. Depending on your implementa-

tion, Portal Clustering can fit into all three categories.

De-Mystification

Given the broad range of con-
figurations open to an infrastruc-
ture planner when dealing with
WebSphere software, it’s no wonder
that there’s often a good deal of
confusion when it comes to mak-
ing a complex product like Portal
highly available. Naturally, there
can be no single “Learn Clustering
in 20 Minutes” manual that conveys
all knowledge. But there are some
general steps to follow and some to
avoid.

Let’s start with a very basic
explanation of the WebSphere Cell
and how the Portal fits into it (see
Figure 1).

A basic install of WebSphere
AppServer is often on a single
machine, typically referred to
as a node. A simple enterprise
infrastructure might include sev-
eral AppServer nodes each per-
forming their own tasks. As the
infrastructure evolves and grows
more complex, the need arises
to simplify operational manage-

[WebSphere

ment of the multiple nodes. The
Network Deployment incarnation
of WebSphere Application Server
lets you centrally manage and con-
trol multiple Application Servers.
The configuration of the security
parameters, user directories, JNDI
resources, etc. is greatly simpli-
fied by this centralized operational
management. Instead of deploying
code to three different WebSphere
machines, I can now deploy once
and have the Network Deployment
services distribute the code for me.
The combination of the Network
Deployment Manager and the

Physical Machine 1
WebSphere AppSarver Node ‘&'

FIG 1: A SIMPLE WAS INSTALL

Application Servers it manages
represent the WebSphere Cell (see
Figure 2).

The process of adding
Application Server nodes to the cell
is called federation. Its opposite,
unfederation, describes removing a
node from a cell and returning it to
standalone status.

The Deployment Manager com-
municates with cell members via
a small JVM called the nodeagent
located on each of the managed
nodes. The Deployment Manager
will keep track of all configuration
changes occurring and utilize the
nodeagents on the federated nodes
to “synchronize” the configurations
so that they all represent what is
defined in the master configuration
on the Deployment Manager itself.

In many respects Portal is no
different than any other Web appli-
cation that would be configured to
run in a WebSphere Cell. Just like a
regular Web app, I could choose to
run Portal on a single node in the
cell or on multiple nodes or even
have multiple instances running on
a single node (see Figure 3).

Unlike a regular Web applica-
tion, Portal utilizes several other
services that aren’t part of the regu-
lar WebSphere Application Server
product set. As such, there’s a com-
pletely separate installation that
must exist on each node that you
want to run Portal.

A Network Deployment infra-
structure consisting of several
WebSphere AppServer nodes gives
you tremendous advantages that
could (and do) fill entire Red Books.
For purposes of the Portal, there
are four that are of primary impor-
tance:

» Simplification of operational
management

» Central management of Portal
configurations




» Highly available environment
» Session and cache data replicated
between all Portal nodes

So the assumption at this point
is that you've decided you want to
cluster Portal for some good reason
and there’s no real need to go on ad
nauseum about the wonderful ben-
efits to be derived from a clustered
topology. Right, so let’s get to it.

Which Way to Cluster?

Starting with Portal 5.1, there
are two ways to establish a cluster
of Portals. The first way is to build
a WebSphere Cell of multiple feder-
ated nodes and then install Portal
onto each node in the existing cell.
The second way is to take a set
of standalone nodes with Portal
already installed on them and fed-
erate them into a cell. Which way is
better? Well, that depends.

Using an existing cell of
AppServers and simply installing
Portal into that topology is easi-
est, but has its drawbacks. When an
Application Server node is federated
into a cell, it loses its default configu-
ration and assumes the configuration
dictated by the Network Deployment
Manager. If the node is ever unfeder-
ated, the original configuration is
loaded from a backup copy and the
node reverts to its standalone state.
So, if I have a node that’s already
been federated and I install an
application on it, if that node ever
gets unfederated it will revert to its
default state and the application I
installed on it will go away. You can
see the limitation here. I couldn’t
unfederate a Portal node and still
have it be a Portal node.

Conversely, if I have a stand-
alone node on which I install
Portal and then I federate it, the
Portal is part of the node’s origi-
nal pre-federated configuration
and will always be present on the
node, even if it gets unfederated.
Unfortunately, doing it this way
is more complicated and prone
to error and endless frustration.

Historically this has been the only
way to cluster the Portal and it has
led to many late nights and high
consulting fees.

A real-world recommendation,
one that recognizes impossible
deadlines, unrealistic demands,
and the constant need to document
procedures, would be to go the first
route. Build your cell of federated
WebSphere nodes, verify that they
function, then add Portal to the
mix. It’s less flexible, but I think
you'll find yourself going home at
5pm more often.

Federation

Naturally you first have to install
WebSphere Application Server. Let’s
assume you can get this far and that
you have two WAS nodes (WAS1
and WAS2) installed and ready to
go at version 5.1.x. There are no
Web applications installed other
than the default ones. You have also
installed and configured a Network
Deployment Manager (DM1) at ver-
sion 5.1.x. For argument’s sake, let’s
say each component is installed on
a separate Windows machine.

In our scenario, WebSphere
Global Security isn’t enabled (yet).
This makes the process of federation
very easy. On each of the two WAS
nodes you'd execute the following:

WAS_HOME\bin\addNode.bat DMI1_
HostName DM1_SOAP_Port

By default, the SOAP port of the
Deployment Manager out-of-the-
box is 8879.

Once executed, you'll see the
console output describing the pro-
cess of federation. When it’s com-
plete on both nodes, you’ll have
a cell. See? So easy. Now let’s put
Portal into the mix.

Installation of Portal

Our plan is to install Portal first
on WAS]1, do some basic configu-
ration then install what'’s called a
“secondary” Portal on WAS2. Prior
to installing Portal anywhere, how-
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ever, we must ensure that the WAS1
and WAS2 nodes have any and

all patches/efixes required by the
release of Portal that we're install-
ing. In our example, we're going to
install version 5.1 of Portal.

At this point you go ahead and
install Portal on WAS1. This is a
custom install. You'll be choos-
ing the Application Server that’s
already installed on this node and
federated into the cell. The installer
will recognize that this is a feder-
ated node and will prompt you to
select whether this is a primary or
secondary node. Since this is the
first install, you must select pri-
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Choose the setup type that best suits your needs.

© Full
I‘" Installs everthing you need for WebhSphere Partal, including WebSphere
Application Server.
& Eustom
=~ Choose this option to install WWebSphere Portal to use an existing WehSphere
Application Server.

€ Test Enwiranment
-2 Installs a subset ofWebSphere Portal, as a YwebSphere Portal Test
Ernvironment, into IEM Rational Application Developer and products that extend
IBM Rational Application Developer. Choase this option ifyou wish to install the
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mary node. The installer will inter- enter the directory path to the
face with the Deployment Manager WebSphere Application Server.
controlling this node and install the Click Next. (See Figure 6.)
appropriate files. 5. Select Primary and click Next.
1. Execute the installer on WAS1 (See Figure 7.)
2.Agree to the terms. Click Next. 6. Specify the directory where you
(See Figure 4.) want to install WebSphere Portal.
3.Select Custom, click Next. (See Click Next. (See Figure 8.)
Figure 5.) 7. Verify the components to be
4. Select the instance that you installed and click Next.
want to use from the list. If the 8. When the installation is finished,
installation program doesn’t the installation program displays a
detect an instance of WebSphere confirmation panel listing the com-
Application Server but you know ponents that have been installed.

that it’s on the machine, you can 9. Click Finish.
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Remote Database

For the Portal on federated
node WASI to share its configura-
tion information with any addi-
tional Portal nodes we choose to
install, we must transfer its con-
figuration to an external datastore
such as a remote DB2 or Oracle
database.

For the sake of this exercise,
we’ll assume that you've config-
ured a remote DB2 database, as
defined in the Portal Infocenter,
to accept the Portal configuration
data. We'll also assume that you've
followed the appropriate steps in
the Infocenter to transfer the Portal
configuration data to that remote
database.

This is a fairly straightforward
step and is the same whether
you're clustering Portal or not. It
involves exporting the Portal con-
figuration data from the bundled
Cloudscape database running
locally on WASI1:

WPS_HOME\config\WPSconfig.bat

database-transfer-export

The WPS_HOME \config\wp-
config.properties file is then
edited to reflect the necessary
database settings for the remote
database instance. The data is
then loaded to this remote data-
base by invoking:

WPS_HOME\config\WPSconfig.bat

database-transfer-import

The wpconfig.properties file is
read and the data is written out to
the remote database server.

Voila, database export/import
complete.

Security

The configuration steps for
enabling Portal security and
WebSphere Global Security are
largely the same whether you're
talking about a cluster or a stand-
alone environment. However, there
are some key differences. For this
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example, we'll assume that you've
chosen to enable security for Portal
and that the user directory will
be a remote IBM Directory Server
(LDAP). We're also assuming here
that LDAP is set up properly with
the necessary Portal users.

First, edit the wpconfig.proper-
ties file on WASI as detailed in the
Infocenter. Then execute:

WPS_HOME\config\WPSconfig.bat

enable-security-1ldap

|T# WebSphere ['nrl-;mr Multiplatforms Yersion 5.1 Installer
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This will set up security for
the Portal and put the details
in the Portal’s configuration
now stored in the remote data-
base. It will also enable Global
Security for the Deployment
Manager and both federated
nodes WAS1 and WAS2. By re-
starting the nodeagents on both
WAS1 and WAS2, the DM and
the Portal AppServer on WAS1
will put our security policy into
effect.

Existing WebSphere Application Server instances

WebSphere Application Server instance not listed above

Selectthe location of an existing instance of WebSphere Application Server.

[fthe correctVWehSphere Application Server instance is not listed above, enter its location
in the field below. Leave this field blank to use the selection above.

[
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Portlet Install and
Activation

During the installation process,
the default portlets will be installed
via the Deployment Manager just
as if they were any other WAR file.
However, portlets are special forms
of Web applications that require an
additional step called activation.
This step will inform the portal
configuration that the portlet is
available for general use. Since this
is not a normal step for installing a
Web application, the Deployment
Manager can'’t activate the portlets
during the install process. We must
do that manually via the command
line.

This must be done only on the
primary node (WAS1):

WPS_HOME\config\
WPSConfig.bat portlets —

DPortalAdminPwd=password

Of course, because security
is enabled, we must provide the
Portal admin password when invok-
ing these commands.

WPS_HOME\config\WPSConfig.
bat activate-portlets —

DPortalAdminPwd=password

You'll see the called ANT tasks
activating each of the default port-
lets (including the all-important
admin portlets) and indicating
whether or not they’re ready
to use. The “active” status is a
state defined in the Portal reposi-
tory currently stored locally on
WASI.

Without this step, you won't see
any portlets on the Portal home
page and won'’t be able to adminis-
ter the Portal.

Ensuring that the Portal con-
tinues to function after this step
is crucial. You can do this simply
by logging into the Portal running
on WASI. If you can log in without
errors and browse the Portal, then
you're good to go to the next
section.




Technically you could stop
at this point, skip the next sec-
tion, and go straight to creating
the cluster itself. This would end
up giving you a vertical cluster
of multiple Portals installed on
WASI. This would be a perfectly
fine Portal cluster, but in the event
that the WAS1 server imploded
you'd lose all of your Portals in one
shot. Horizontal clustering is really
where it’s at when it comes to high
availability. So read on!

The Second Node

We should now be able to coast
the rest of the way toward our cluster.
By this point, the heavy lifting has
been done and we are ready to add a
second Portal on WAS2.

As noted earlier, we'll be install-
ing a secondary node on WAS2. This
will install the requisite Portal files
but leave out the default portlets
since we'll be using the ones already
installed on the cell (the ones derived
from WAS1).

1. Execute the installer on WAS2.

2. When prompted, select Custom.

3. When prompted, select Secondary
node.

4. The installation program will
detect that WebSphere Application
Server security is enabled and give
you the option of continuing the
installation without performing
WebSphere Portal configuration.
Click Next.

The installation of the secondary
node bypasses the installation of the
portlets since it'll be using the ones
that were installed on WASI.

Once installation is complete,
we have to tell this Portal node
that security is enabled by editing
the WPS_HOME \ config\wpconfig.
properties file on WAS2. We want the
security-related parameters to match
what we configured on WASI. Refer to
the InfoCenter for the list of relevant
parameters for this step (there are
many of them).

Once we're certain that we have
the correct values for security, we

# WebSphere Portal for Multiplatforms Yersion 5.1 Installer
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directary, enter its location below.

WehSphere Portal will be installed in the following directory. To choose a different

‘WebSphere Portal installation directary. Requires 1550000 KB available space.

|C:Program FilesWehSpherePortalSerer

InstallShield
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want to execute the following task on
WAS2:

WPS_HOME\config\WPSconfig.bat

secure-portal-ldap

This command will secure the
newly installed Portal with the
same values used for WAS1 but this
time without affecting WebSphere
Global Security definitions on the
Deployment Manager. Restart the
Portal on WAS?2 for the security set-
tings to take effect.

We must also tell our new Portal
node to talk to the same configura-
tion database that’s being used by
the Portal on WAS1. To do this, we
need to edit the wpconfig.properties

file on WAS2. We want the database-
related parameters to match what
we configured on WAS1. Refer to the
InfoCenter for the list of relevant
parameters for this step.

Once the database parameters
are configured in the wpconfig.
properties file, put them into effect
by executing:

WPS_HOME\config\WPSconfig.bat

connect-database

This command will hook us up
so that both Portals are reading the
same configuration information.

Now we have two Portals
installed, both secured using LDAP,
both using the same remote data-

“Unlike a regular Weh application,

Portal utilizes other services
that aren’t part of the regular

WehbSphere Application
Server product set”

/WebSphere

9,
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“One of the chief benefits that the
Network Deployment topology gives us
is the ability to have our cluster
members on WAS1 and WAS2 share
information between them”

base to store config data, and both
ready to be clustered.

Cluster Time
The Portal cluster is defined by
using the Deployment Manager
Admin Console. Log into the con-
sole and navigate to the Servers ->
Clusters section of the navigation
tree.
1. Click New
a. Define the cluster name
b. Check the box Prefer local
enabled
c. Check the box Create
Replication Domain for this
cluster
d. Check the box for “Select an
existing server to add to this
cluster” and then choose serv-
er WebSphere_Portal on node
WASI from the list
e. Check the box Create
Replication Entry in this
Server
f. Click Next

2. Create the second cluster mem-

ber

a. Define the name of cluster
member (make sure it’s differ-
ent from the name of cluster
member 1 above)

b. Select the node WAS2

c. Uncheck the box Generate
Unique HTTP Ports

d.Check the box Create
Replication Entry in this
Server

e. Click Apply and then click Next

[WebSphere

to view the summary.
3.To create the new cluster, click
Finish
4. Save the changes

The cluster is created! See, the
actual cluster creation itself is very
brief. So easy!

When we create the second clus-
ter member above, the Deployment
Manager is actually copying
portlets and other configuration
files from WAS1 to WAS2. It’s syn-
chronizing the nodes so they both
contain the same application infor-
mation. This is why we didn’t have
to install portlets during the Portal
install on WAS2.

You may be asking yourself what
the replication entries are that
we're creating in this step. One of
the chief benefits that the Network
Deployment topology gives us
is the ability to have our cluster
members on WAS1 and WAS2 share
information between them. This
includes session information as
well as dynacache information.
With this step, all members in the
defined Replication Domain that
have Replication Entries will be
able to share this valuable informa-
tion.

If you're load balancing these
Portals, having the user session
shared between all the cluster
members would be part of the
high-availability configuration. If
one Portal goes down, the other
still has your session data active in

memory. Excellent!

Tidy Up

But of course it couldn’t be THAT
simple. There are a few additional
tasks left to perform to ensure the
smooth operation of our cluster.

First, to be able to deploy
portlets properly, we have to
edit a file located on each of our
Portal servers. This file is called
DeploymentService.properties and
it'’s located in WPS_HOME\shared\
app\config\services.

Open this file up and set the
wps.appserver.name property to the
name of the cluster you defined in
step la above. Save and close this
file. We're done with it.

Next, we have to update the
wpconfig.properties file on each
Portal node with the correct cluster
member information. The server
name is no longer what it was when
we installed Portal. Each cluster
member has a specific name that
we have to refer to it by. So open
up the wpconfig.properties file and
edit the ServerName property. Set
this to match the cluster member
name used in the Deployment
Manager. To determine the clus-
ter member name, click Servers >
Cluster Topology in the Deployment
Manager Admin Console and
expand the cluster to view the clus-
ter members.

Last, we must enable our Portals
to accept the dynamic cache rep-
lication that we enabled when we
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created the cluster. In a normal Web
application you wouldn't have to
do this, but this isn’t a normal Web
application after all.

If this step is not completed,
situations could occur in which

users have different views or differ-
ent access rights, depending which
cluster member handles the user’s
request.

On WASI, execute the following:

WPS_HOME\config\WPSconfig.bat
action-set-dynacache
—DserverName=cluster_member —DRep

licatorName=replicator_ name

In this syntax, the value of clus-
ter_member is the name of the cluster
member to update, in this case the
cluster member on WAS1. The value
of replicator_name is the name of the
cluster member with which to repli-
cate, in this case the cluster member
on WAS2.

Be sure to run the same command
(but with the values reversed) on the
WAS2 node.

After making the configuration
changes detailed above, it would be a
good idea to do a Full Synchronization
of all the changes. This will instruct the
Deployment Manager to copy any and
all changes out to the two federated
nodes via the nodeagents.

In the admin console, select
System Administration > Nodes, select

[WebSphere

the two nodes from the list, and click
Full Resynchronize. The admin con-
sole will display a message indicating
that a request for full synchronization
has occurred successfully. Be sure to
check to the status messages in the
Runtime Messages panel at the bot-
tom of the screen to be sure that the
request completed successfully.

We haven't really talked about
aremote HTTP server to handle
static content and the incumbent
installation and configuration of the
WebSphere Plugin, but that’s really
incidental to clustering Portal. Suffice
it to say that the plug-in located on
the remote Web servers will contain
knowledge of the two Portal cluster
members and will route traffic to
them based on the policies set in the
cluster administration area of the
Admin Console.

HTTP Session Replication

When dealing with a cluster, once
a user creates a session with a portal
by logging in, the user is returned to
that WebSphere Portal cluster mem-
ber for the rest of his session. There’s a
portlet in the global settings section of
the Portal Administration panel that
will tell you which cluster member is
handling the current session.

The cluster member currently
handling the session is referred to
as the session owner. If this cluster
member were to fail, then the plug-
in on the Web servers will route the
next request to another cluster mem-
ber. The new cluster member either
retrieves the session from a server
that has the backup copy of the ses-
sion or it retrieves the session from
its own backup copy table. The server
now becomes the owner of the ses-
sion and affinity is now maintained to
this server.

Whenever a session is modified
in any of the cluster members, that
session data is replicated to each of
the other members of that cluster.
So in our example, WAS1 would
replicate the session with WAS2.

By default, in a cluster the sessions
are replicated to each of the cluster

members that are using same rep-
licator domain (defined when the
cluster was created).

However, because this gets defined
during the creation of the cluster and
not the cluster member (AppServer)
itself, we must go back and tell the Web
container on each cluster member’s
AppServer that it should use this repli-
cation domain to store session data.

To enable this “memory-to-memo-
ry” session replication:

a. Click Application Servers
> WebSphere_Portal > Web
Container > Session Management

b. Click Distributed Environment
Settings under Additional
Properties

c. Select Memory to Memory
Replication

d. Click Apply

e. Repeat these steps for each cluster
member

Save the changes to the
Deployment Manager master config
and synchronize the changes. Restart
the cluster members for replication to
take effect. You're all set! No fear now
of losing a session.

Clustered!

Now that you have a functioning
cluster of Portal servers, you may
be tempted to believe that nothing
will ever go wrong and that your life
as a portal admin is worry-free. You
have every reason to believe this.

Your Portal cluster is highly available,
it is running on the industry’s lead-
ing application server, it is extremely
powerful and flexible, but there are
some inherent frailties to be aware of.
And we'll discuss them next month!

Hopefully you'll come back to hear
about some practical techniques for
managing real-world portal clusters.
This is stuff that you probably won't
find in the InfoCenter.

Speaking of the InfoCenter, there’s
good information regarding the estab-
lishment of a Portal cluster currently
located at http://publib.boulder.ibm.
com/pvc/wp/510/ent/en/InfoCenter/
wpf/clus_installhtml. ©
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RequisitePro (see Figure 1).

Similarly, developers can have
access to defects, change requests
and their personal to-do list with the
Rational ClearQuest Eclipse plugin.
Rational ClearCase and Rational
ClearQuest can plug-into either the
Eclipse 3.0 SDK or Rational Web
Developer, Rational Application
Developer, Rational Software
Modeler, or Rational Software
Architect (see Figure 2).

Using the ClearCase Eclipse
plug-in, developers can view the
various versions of their code (see
Figure 3).

The Rational Unified Process
(RUP) is available as a process advi-
sor in Rational Software Architect
and Rational Application Developer
— it brings contextual process guid-
ance to developers’ fingertips. The
three ways to view RUP content are
through the Process Advisor, Process
Browser, and Search. You do not have
to start a separate RUP browser (see
Figure 4).

The Synergy of Tools

How the IBM Rational
Team Unifying Platform
Works with IBM

WebSphere Tools

BY: REID GERSON

/There is a great synergy between the Rational Team Unifying Platform and

the IBM development tools, such as IBM Rational Application Developer, IBM
Rational Web Developer, and IBM WebSphere Studio Application Developer
Integration Edition. While WebSphere developers build, test, and deploy Web,

Web services, and Java applications, their entire team needs to ensure the

code they write is in line with the project requirements, that versions of their
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solution for Linux.
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teams by providing guidance in how to write good software and on automating

these best practices with tools.

Viewing Team Unifying
Platform Tools in
Eclipse-based Rational
Practitioner Tools

The Team Unifying Platform
tools have started to migrate
into the Eclipse framework. IBM
WebSphere developers can view

[WebSphere

requirements from their envi-
ronment. Using Eclipse-based
Rational Software Architect or
Rational Software Modeler (no
direct integration in Eclipse),
developers can have up to date
access to the latest state of
requirements stored in Rational

collaborate successfully...all within
their IDE.

The IBM Rational Team Unifying
Platform for WebSphere equips
WebSphere software teams with:
¢ Access to the latest requirements,

defects, test plans and results
e Visibility into software project data
dependencies
e Accurate project status and reports
e Effective change management
¢ Collaborative software develop-

7
ment process @
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Developing applications for the IBM Workplace platform
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This article will introduce you to Workplace Designer
2.5. We begin with a brief overview of Workplace Designer
and how you can use it to create Workplace applications.
We then take a closer look at some of the many features
included in Workplace Designer. We assume that you
have experience with Web application development. Some
familiarity with IBM Workplace products (such as [BM
Workplace Collaboration Services 2.5 and IBM Workplace
Services Express 2.5) would also be helpful.

What is Workplace Designer?

If your background is in Notes/Domino programming,
you can think of Workplace Designer as a tool for pro-
viding Domino Designer-type application development
functionality to the IBM Workplace family of products.
In fact, those familiar with Domino Designer will notice
a lot of similarities with many IBM Workplace Designer

features and concepts described later in this article. This
similarity is

-3 i | not coinciden-
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was created

T [AFEmeeasEe=avs
|m a7 ar drinwmn

with Domino
Designer in
mind. This lets
experienced

B ]
s | — e o
¥ | -

+ et |

FIG 1: WORKPLACE DESIGNER

Domino devel-
opers leverage
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their existing skills to quickly create new applications for
IBM Workplace products. Figure 1 shows a screen shot of
Workplace Designer.

Bear in mind, however, that Workplace Designer isn’t
intended to replace Domino Designer. Domino Designer
will still be available as the primary tool for developing
applications in a Notes/Domino environment. Workplace
Designer lets Notes/Domino developers extend their
expertise to IBM Workplace products. (For an overview
of new features in the upcoming release of Domino
Designer 7, see the developerWorks Lotus article, “New
Features in Lotus Notes and Domino Designer 7.0.”

Even if you don’'t have a great deal of experience
with development platforms such as Domino Designer,
Workplace Designer will give you an easy way to use
document-oriented programming for collaborative
components without an in-depth knowledge of Java.
Workplace Designer’s underlying J2EE technologies
aren'’t exposed, so expertise in this area isn't necessary to
develop production applications - although if you need
the power and flexibility of Java, there are extensive APIs
available that let you access the data and services pro-
vided by IBM Workplace servers. Developers who have to
customize and access the code directly can use tools such
as Rational Application Developer. Workplace Designer
offers a number of extension points that more experi-
enced Java developers can use to share code artifacts cre-
ated with Rational Application Developer and other IBM
tools.

Inside Workplace Designer

Internally, the components created with Workplace
Designer contain artifacts that support the MVC (Model,
View, Controller) architecture used in standard Web
architectures. Additionally, any documents created from
the deployed components are stored in a relational data-




base as XML documents. These documents are defined
by XSD schemas and can be accessed through the XPath
language. Workplace Designer includes a schema editor
for modifying the schemas.

Note that Workplace Designer applications aren’t
self-contained like Notes databases. When you design
an application in Notes/Domino, you can immediately
deploy and run it. In the Workplace model, you must
deploy components to the Workplace server where they
will be run, and then do additional setup to include the
component in one or more Workplace composite appli-
cations.

Workplace Designer, based on Eclipse 3.0, is com-
pletely integrated with IBM Workplace Collaboration
Services 2.5 and IBM Workplace Services Express 2.5.
(See the developerWorks Lotus article, “Introducing IBM
Workplace Services Express.”) It installs on top of the
IBM Workplace Managed Client. Workplace Designer
includes a developer’s license for IBM Workplace
Collaboration Services 2.5 and WebSphere Portal, and
can seamlessly deploy components to the server for
testing and assembly into templates and applications.
You can authenticate with the Workplace server, and
launch the tool from the IBM Workplace client. You can
use the components in conjunction with Workplace
application builder.

Workplace Designer incorporates the following indus-
try standards:

e XML for data access and exchange
e HTML/CSS for portal development
¢ JavaScript for the programming language

On the workstation, Workplace Designer runs in
IBM Workplace on Linux and Microsoft Windows 2000
or XP. On the server, Workplace Designer applications
run on Workplace Services Express 2.5 and Workplace
Collaboration Services 2.5 on all supported platforms.
Workplace Designer supports several database plat-
forms, including IBM Cloudscape, DB2, Oracle, and
Microsoft SQL Server. In addition, Workplace Designer
supports the LDAP servers supported by IBM Workplace
products.
The first release of Workplace Designer includes every-
thing you need to get started:
¢ The product code
¢ Documentation and tutorials
¢ Example application code
¢ IBM Workplace Collaboration Services for previewing
and testing in-progress applications
¢ IBM Cloudscape (technically part of Workplace
Collaboration Services)

Workplace Designer Features
Workplace Designer 2.5 includes the following fea-
tures:
¢ Components (collections of forms, schemas, scripts,
and images) that comprise a single portlet on the
Workplace server.

¢ Design elements. These are parts of Workplace
Designer that let you create and modify components
visually.

¢ Form editor for creating forms for entering informa-
tion into and displaying information from various data
sources. Forms are critical elements of a collaborative
system, providing a flexible way to collect and process
information. They are the main user interface element
and contain the controls that comprise the interface
of the application. Forms are used to create, edit, and
display data stored in documents.

¢ UI control palette for presenting all available UT con-
trols/components. Ul controls are visual elements that
let users work with data on a form. UI controls include
edit fields, buttons, drop-down lists, and links.

¢ Events for providing full programming capabilities,

“You don’t need to know
Java to use document-
oriented programming for
collahorative components”

such as a button click or field event, document open or
close event, and so on.

¢ Scripting with full JavaScript interfaces to built-in func-
tions. This includes a script editor, offering many of the
features found in the Eclipse script editor, including
syntax coloring and type-ahead.

¢ Easy deployment options for testing and production
scenarios.

These are discussed in more detail in the sections
below.

CGomponents

As mentioned, Workplace Designer components are
sets of forms, scripts, and other elements from which you
construct portlets. (Workplace applications consist of one
or several portlets.) You can use Workplace Designer to
build components, deploy them on the Workplace server
as portlets then add them to Workplace applications.
These applications are then available to Web users. You
can create new components “from scratch” or import an
existing Domino database as a starting point for the new
component. You can write scripts to associate with events
in a component. To do this, select a component event
then write a script for that event. (Scripting and events
are discussed below.)

Workplace Designer components support the role-
based security model of Workplace applications. After
you deploy the component and add the component to an

www.SYS-CON.com/WebSphere



WEB SERVICES

application or application template, you can set access to
components by mapping component roles to the roles in
that specific Workplace application. For instance, if you
map the template role Contributor to the component role
Reader, users with Contributor access to the application
will have Reader access to the component.

Workplace Designer provides a methodology to eas-
ily deploy components to the Workplace server to be
used in Workplace applications. This involves creating
a deployment profile in Workplace Designer. For more
information, consult the Workplace Designer online
help.

Forms

Similar to Notes/Domino forms, a Workplace
Designer form is the primary user interface for interact-
ing with IBM Workplace components. Forms in the com-
ponent let users input and display information. A com-
ponent can have numerous forms. To allow the compo-
nent user to navigate from form to form in the current
component, the component developer can leverage the
form proper-
ties or use Ul

@ New Form
Create a New Form

« | controls.

The form
tames — is the cen-
Description: i

tral design
element in

Bat: (5 Create & schema for this form

(O ise an exsting schema Workplace
Designer. In
Notes/Domino
application

— development,

there are
FIG 2: NEW FORM DIALOG .
many differ-

ent standalone
design elements, including views, agents, and so on.
Workplace Designer has one basic element, the form.
To create a view, you must embed it in a form; to run
the Workplace equivalent of a Notes/Domino agent,
you have to make it an event on the form, and so on. In
addition, Notes/Domino defines data as part of the form
design. Workplace Designer defines data in separate
schemas then the developer binds the UI controls to the
schema elements. If you don’t have an existing schema
during form design, Workplace Designer can build the
schema for you as you specify the data binding for the
UI controls. Note that you need to create a component
before you can create a form.

Workplace Designer offers several different ways for
you to create a new form. You can start with a blank
form, import a form from a Domino database, or copy
an existing form. When you create a new blank form, you
are prompted for the name of the form, a comment, and
whether or not to:

()Do ot use 3 schema

e Create a schema for this form
¢ Use an existing schema
e Not use a schema

www.SYS-CON.com/WebSphere

Form Editor Ul Controls >
To create, view, and edit 1 Core corros *
forms, Workplace Designer
) P A 8 [~ L 3.7
includes the Form editor .
. . . [ 2 Tast
(visible in Figure 1). You can [0 dtbene E:88 B
use this graphical editor to :H P
arrange artifacts such as Ul Lt Boa
controls, buttons, graphics, (A Combo Bax
and so on. These elements [ chek Boo
are added using the UI b

control palette (described FIG 3: Ul CONTROL PALETTE.

below). You can then drag-
and-drop these components into the form.
Workplace Designer lets you do data validation at several
levels. Field-level validation is related to field type and
allowed values. Document-level validation happens when
multiple fields are involved in the validation process.
Depending on the type of validation, it can occur on the
client prior to submitting the data, or on the server prior
to updating the backend document.

You can select UI controls from the palette and insert
them into the form you are designing.

View Controls

As mentioned previously, one area in which
Workplace Designer differs from Domino Designer is
how it handles views. Views are UI controls that can be
added to a form to display a collection of documents. In
Workplace Designer, views are controlled through forms.
To create a view, you have to insert a view control into a
form and then associate one or more schemas and indi-
vidual fields to the view. View controls provide a way to
separate the presentation of the view from the data that
will eventually populate it. After inserting a view control
into a form, you can modify the format of the control,
similar to any other user interface control, using styles
or custom formatting properties.

Gontainer Gontrols
A container control (as the name implies) is a UI con-

trol that can contain other UT controls. There are three

kinds of container controls:

¢ Panel is a rectangular area on a form to which you can
add core controls. Panels can also be used to refer to
other documents and to repeat over a selected XML
node.

¢ Table contains individual cells. You can add controls
into the table cells.

¢ View is a rectangular section on the form that contains
rows and columns of data extracted from XML, based
on a defined query.

UI Controls

An important concept in Workplace Designer devel-
opment is the UT control. These are graphical elements
(for instance, a button or link) that users can interact
with. Workplace Designer offers a large set of UI controls
that you can add to your forms. These include edit box,



multi-line edit box, button, list box, combo box, check
box, radio button, link, computed field, and image. These
UI controls are accessible through the UI control palette
(Figure 3), located in the upper-right section of the Form
editor interface.

Events
A vital part of any development environment is event

handling. Workplace Designer supports several types of

event controls, including:

¢ UI control events. Each UI control can have a set of
client-side events. For instance, a button can produce
an “on click” event. The code can be executed at either
server side or client side.

¢ Component events. These are standard IBM
Workplace Collaboration Services events; for example,
when a component is instantiated or when a member
is added or removed to the Workplace application.
These events are defined and handled at the com-
ponent level, using a set of event global properties.
(Note: An iFix is required to be applied to the server
for this to work.)

¢ Form/Document events. Form events support events
on edit controls, such as open, close, onSave, postSave,
and so on. Document events support the same events
as form events.

Scripting

As we mentioned earlier, Workplace Designer includes
a complete JavaScript scripting environment for develop-
ing applications. This lets you create relatively complex
programs in an easily understood language. The scripts
can run on either the server or the client.

The scripting environment includes script libraries for
storing reusable code. Workplace Designer’s JavaScript inter-
preter comes with a set of predefined, native libraries that
expose all the major IBM Workplace Collaboration Services
APIs. (The JavaScript interpreter also features a Java bridge
that let you directly call any Java API.) You can also create
your own script libraries of reusable script code, or copy/
paste script libraries between components.

Workplace Designer’s scripting environment also
includes a script editor (see Figure 4).

This editor is based on the Eclipse script editor, and
includes features such as syntax coloring, type-ahead
(code completion), and JavaScript class browsing.

After you deploy the component to the server, it can
be added to Workplace applications and application
templates.

Other Workplace Designer Features
In addition to the features described in the preceding
sections, Workplace Designer offers the following.

SAMPLE APPLIGATIONS

Workplace Designer comes with four complete sample
applications that you can use to familiarize yourself with
IBM Workplace application development. IBM will also

make other applications available via the Web that you can
download for free and adapt to your own requirements.

DOCUMENTATION AND TUTORIALS
Along with the online help documentation describing
features and functions, Workplace Designer includes:
¢ A step-by-step tutorial for building an IBM Workplace
component (this is in the help)
¢ IDE Reference describing the tool itself and its modules
¢ APIreference listing public APIs, usage, and sample
code

IBM Workplace Designer:
New Yet Familiar
As you can see,

2 Lotus Workplace Designer - JavaSeript Editor

Workplace Designer has

plenty to offer anyone inter-
ested in developing applica-
tions for the IBM Workplace
platform. Long-time
Domino developers can

var @Dlist : DEPATAbESSLIST:
var db ; DEDatsbasedescription;
var neme i SLEinG:

Print all datebase names
@list = session.getDatabaselist ()
4 = dbiist.getFirstiacabase():
name = db.gerlame () 1
while (@b = mull)
prine (mame + "irin);
@ = dblist.getHextDatabase () ;
name = &b getlame () :

apply their current skills in
an environment that func-
tions like Domino Designer
and is based on indus-
try-standard technology.
And advanced program-
mers can take advantage
of Workplace Designer’s

<1+ [dit Duployment Profile

Deployment Profie tame

14 Workglace Server
Server name o address:  bepdS rotesdey e com

Instalaton deectocy: Lii]

extensibility to integrate B =
with Java-based tools, while Pt | atce

less experienced develop-
ers with no knowledge of e
Java can create full-featured
programs using the script e s [
interface. Whatever your e
background, Workplace

Designer will give you an
easy-to-use yet powerful
tool for creating Workplace
applications. To learn more
about IBM Workplace
Designer, visit the IBM Workplace resource center.

Pasmcnd: v

Meamu Poal Connectons
Humber of Connections: | 10

[Clse 201 connextion irom Werkglace Server
Fotrer:

Resources

¢ To find out more about how IBM Workplace Designer
was built, see the developerWorks Lotus interview,
“Designing Workplace Designer: An interview with the
IBM Workplace Designer design team.”

¢ Learn more about IBM Workplace Designer by visiting
the IBM Workplace application development page.

¢ For information about all IBM Workplace products,
visit the IBM Workplace resource center.

* Get involved in the developerWorks community by par-
ticipating in developerWorks blogs. @

C) Copyright 2005 IBM Corporation. All rights reserved. Reprinted with permission from developer-

Works: Lotus. http://www.ibm.com/developerworks/lotus/library/workplace-
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The emergence of service-oriented frameworks results
from the evolution of software development and implemen-
tation over the last 20 years. Qur industry has evolved from
monolithic applications and hard-to-manage client/server
solutions and has now discovered that the incremental
development of components, enabled via a Service Oriented
Architecture (SOA), increases the quality of applications,
speeds development of new solutions, and addresses the
requirements of business stakeholders better.

he concepts embodied in SOA enable an enterprise

to integrate its business processes across its lines

of business and their supporting information sys-
tems. The ability to coordinate the challenges of enterprise-
level integration requires an architecture to facilitate the
modeling and managing of services spanning information,
applications, and people. Through a component-based
approach, organizations can build more flexible integration
solutions that leverage a common set of core infrastructure
services. This solution framework enables the increased
agility and adaptability of IT solutions through a more sim-
plified loosely coupled approach. An SOA-based integration
foundation provides support for technology co-existence
by supporting standards-based design, development, and
implementation. This approach provides a scalable infra-
structure across existing and future technology assets to
provide a solid foundation for the enterprise integration
architecture.

Although many integration products claim to sup-

port this architectural approach, many products fall
short in their ability to provide enterprise integration
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requirements. This article focuses on the breadth of
capabilities required to support the myriad integra-
tion styles required for an enterprise-level approach to
integration, and discusses the need for a comprehensive
Service Oriented Architecture built on open develop-
ment and runtime standards as the critical component
for integration. Through this architectural foundation,
enterprises can extend their solutions by combining
existing components with new components and by
implementing composite applications as integration
requirements emerge.

Enterprise Integration Strategy

An enterprise integration strategy requires, at a
minimum, the exchange of messages as the foundation
of the solution architecture to enable the integration
of people, applications/processes, and information.
Through this approach, integration solutions can be
implemented at departmental levels and easily extended
across enterprise boundaries. This approach to integra-
tion provides flexibility and a time-to-market advantage
for an enterprise and becomes a critical differentiator
for success in today’s complex and competitive business
environment.

Currently a shift is occurring in enterprise integra-
tion strategies. Although tactical initiatives continue
to be deployed to solve departmental requirements,
organizations are defining enterprise integration archi-
tecture initiatives based on an SOA approach. This
approach requires organizations to identify core integra-
tion assets/components and advocates an approach to
encourage the reuse and refinement of these assets for
integration projects. In this manner, integration across
departments can be approached as an enterprise-level
initiative that promotes reuse through a standards-
based approach to definition, discovery, and invocation.

An enterprise approach to integration is compatible
with a more tactical approach to developing depart-
mental/line-of-business integration solutions. In fact,




the tactical solutions become assets for the overall
integration repository. It’s important to provide a gov-
ernance model that ensures that the development of
tactical solutions is done within the context and rules
of the enterprise’s integration architecture. Without this
rigor, enterprises will continue to build departmental
integration solutions in isolation and fail to achieve any
discernible long-term benefits from integration. Given
the rate of change in business and technology, the lack
of governance in integration approaches will hinder the
ability to effectively and proactively support integration
objectives across the enterprise.

Service-Oriented Integration
Architectures
Coupled with the need to provide a disciplined
approach to integration, it’s essential that the enter-
prise integration architecture leverage the strengths of
a service-oriented architecture (SOA). SOA enables the
creation of modular composite applications by packag-
ing new as well as existing functions as reusable ser-
vice components using open and available standards.
Service Oriented Architectures are said to provide a “set
of business-aligned services that are combined (com-
posed and choreographed) to fulfill business goals...
services are manifested as a set of interfaces without
any dependencies on the implementation mechanism
or location.” Loosely coupled component architectures
are powerful because they let components act as service
consumers and/or providers by exposing interfaces
in a standard format across a distributed topology.
Composite applications improve the flexibility of IT sys-
tems through function isolation, an increased ability to
reuse components in multiple contexts, a simpler model
for integration, and flexibility in constructing integra-
tion processes.
The application of a Service Oriented Approach for
integration provides many benefits. It:
¢ Leverages open standards to surface integration assets
as services, fostering the reuse of existing assets and
helping avoid vendor lock-in.
¢ Provides a standard way to represent and interact with
integration components (such as maps, processes,
discrete transactions/services, or interfaces), provid-
ing the flexibility to reuse assets across multiple busi-
ness process solutions.
¢ Shifts the integration focus to application assembly
rather than implementation details, enabling the effi-
cient implementation of new and modified business
solutions.

An SOA provides for the connectivity of applica-
tions and organizational resources by representing
these assets as services that can be composed into
higher-order service components. From a technical
standpoint, a service-oriented framework for integra-
tion enables resources to exchange information (mes-
sages, documents, business objects) through a standard

interchange framework. By expressing new and existing
applications as services, services can be built to address
integration requirements.
The SOA approach enables an architectural style
consisting of service providers, requestors, and service
descriptions enumerated through the familiar publish/
find/bind service framework. SOA approaches enable
and encourage design principles and patterns encom-
passing encapsulation, service composition, loose cou-
pling, and reuse.
The service-oriented framework has to be pervasive
across all of the aspects of the integration solution.
Some current middleware approaches support defining
or invoking integration components via SOAP wrappers,
but integration architects have to recognize that an SOA
approach is far more than just SOAP-based integration.
The solution has to support an ongoing evolution of
interface definitions (both user-defined and industry-
based) as they emerge from standards bodies such as
OASIS and OAG. The underlying integration assets of the
architecture must conform to an SOA-based approach:
¢ Service description and definition via a standard
interface; for example, WSDL.

¢ Service invocation/interaction over a standards-based
transport/mediation layer.

¢ Service choreography for orchestrating service inter-
actions; for example, BPEL4WS.

¢ Service discovery through integrated registry/direc-
tory services; for example, UDDI.

“A shift is occummng in
enterprise integration
strategies”

Composite applications enable the creation of
coarse-grained services with flow logic to determine the
execution sequence of the services. These composite
applications become the IT analogy of business pro-
cess in the business domain. The SOA design leverages
middleware and operating environment functions to
separate the flow logic from the underlying business
logic implemented in the individual services. Services
can be enabled from existing components (for example,
mainframe CICS application) or be completely new
functions.

A key challenge in a service-oriented integration
approach is in the definition and implementation of
services at the appropriate level of abstraction. The
ability to apply sound architectural design in devel-
oping an enterprise approach to integration is tied
directly to the concept of separation of concerns as
well as the emerging concepts of model-driven design
and architecture.
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FIG 2: WEBSPHERE INTEGRATION REFERENCE
ARCHITECTURE

Separation of Goncerns Simplifies
Integration Architecture Implementation
The development and implementation of informa-

tion technology comprises multiple dimensions that
have to be reconciled in an enterprise-level integration
strategy. IT’s role in defining and managing the bound-
ary between business applications and the underlying
operating environment becomes the key factor in imple-
menting business solutions. The operating environment
provides infrastructure services for business applica-
tions and represents common services to support the
integration solutions.

When defining an enterprise’s integration archi-
tecture, it’s critical to consider the breadth of integra-
tion requirements. These integration requirements
can include traditional workflow processing based on
human task interaction, the choreography of activities
between different systems, distributed data manage-
ment involving structured and non-structured informa-
tion, and user interaction capabilities. An enterprise
requires the ability to differentiate and design service
artifacts appropriate to specific styles of integration
required to solve a particular integration problem. As
a result, the concept of separation of concerns is the
foundation of the definition of the integration services.

Separation of concerns suggests decomposing busi-
ness needs into services and composing combinations
of existing and new services that represent business
processes. By separating concerns, integration require-
ments are decomposed into more granular services. This
decomposition is accomplished through the identifica-
tion of the specific functions that have to be defined to
support business requirements, as shown in Figure 1.

A separation-of-concerns approach to defining ser-
vices results in a design that isolates and characterizes
functions and services that are implementation-inde-
pendent. With this approach, building integration solu-
tions becomes an iterative process and components are
refined over successive integration projects. Enterprises
give design governance and integration mentorship to
development teams to promote best practices and the
reuse of services and components.

In an SOA-based solution framework, service com-
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FIG 1: SEPARATION OF CONCERNS

ponents are isolated and defined. Besides support-

ing a top-down model-driven approach, the solution
approach enables a bottom-up approach to the devel-
opment of new services. The resultant composite appli-
cation consists of service invocations with flow logic to
manage the execution order of the individual services.
The composite application can be made available to
other services as a service, itself the development of
additional composite applications.

The prevailing approach for building component-
based architectures is via model-driven architecture
(MDA), and the MDA approach provides a foundation
for developing an SOA. In An MDA Manifesto, Grady
Booch comments that an MDA is “a style of enterprise
application development and integration based on
using automated tools to build system-independent
models and transform them into efficient implementa-
tions.” The MDA approach provides greater efficiency in
the IT development process through the tool-based gen-
eration of artifacts, as well as enabling business stake-
holders to participate in developing business processes.
MDA is rapidly converging with both SOMA (service-
oriented modeling and architecture) and SODA (service-
oriented development of applications) methodologies
for Service Oriented Application development.

In Guide to Enterprise IT Architecture, it says, “IT
persists in reinventing technical functions because the
existing functions were not built by the current faction.
At some times this approach may be perfectly justifi-
able; however in the many circumstances it is merely
a whim of the project team. Application development
is all about business functions, not building technical
infrastructure.” This comment underscores the need for
an enterprise-governed approach to developing integra-
tion in tandem with the application of a separation-of-
concerns perspective to building enterprise-level inte-
gration strategies.

The WebSphere Integration Reference
Architecture

Business integration benefits from an enforcement
of separation of concerns to integrate data and applica-
tions as appropriate for business needs. It’'s not enough
to have a process solution or an application server
foundation - it’s the aggregation of multiple integration
styles using common components and services that
provides long-term sustainability, preserves investment




in existing IT assets, and avoids a “cobbled” integration
approach. Effective business integration also requires an
operating environment that supports the implementa-
tion of service-oriented solutions, can be implemented
in a modular build-as-you-go fashion, and supports all
functions required for enterprise-level implementations.

The WebSphere Integration Reference Architecture
provides a comprehensive set of services to enable busi-
ness integration. The services provide the breadth of
functionality needed to solve integration requirements.
More importantly, the component services can be
implemented in stages to enable incremental evolution
on a project-by-project basis while working towards an
enterprise integration solution architecture. Although
specific projects may not require all of these services,
enterprise-level integration will require the ability to
add these functional capabilities to the integration
architecture. The resulting architecture provides for
separation of concerns by enabling business logic, con-
trol logic, routing, and transformation logic to be loosely
coupled and, as a result, more flexible to change. At the
organizational level, this approach facilitates simpler
integration solution development and enhances main-
tainability and operation of the solution.

The WebSphere Integration Reference Architecture
(Figure 2) shows the key integration functions required
for comprehensive enterprise-level solutions. These
service groupings provide the ability to apply separation
of concerns to enterprise integration requirements and

lead to a convergence with the principles of SOA as they
apply to integration.

This high-level architecture depicts the integration
functions/services needed to enable a comprehen-
sive approach to integration. Since these services are
described by their interfaces and not by their implemen-
tation, a given solution can be made up of mainframe
applications, local, or remote services, choreographed
processes described by BPEL (the standard for busi-
ness process description) or as components built with
J2EE. The implementations of these integration compo-
nents provide support for non-functional requirements
including reliability, security, availability, and manage-
ment at both the operating environment level, and the
component/service level as well.

Gonnectivity Services

At the core of the WebSphere Integration Reference
Architecture are the connectivity services. This compo-
nent provides the infrastructure to support and instan-
tiate the Enterprise Service Bus (ESB) architectural
pattern. The ESB delivers inter-connectivity services
across the distributed component topology. Transport
services, event services, and mediation services are pro-
vided through the ESB. Transport services provide the
fundamental connection layer; event services enable the
system to respond to specific events arising as part of a
business process; mediation services enable the loose
coupling of interacting services in the system. The ESB
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essentially becomes the extended enterprise’s arterial
system providing messaging, notification, and invoca-
tion services across the enterprise’s various operating
environments. The ESB is a key factor in leveraging
the service orientation of the WebSphere Integration
Reference Architecture for implementing service-ori-
ented solutions today as well as in the future.
The ESB provides for multiple connection technol-
ogy alternatives to support multiple messaging topolo-
gies and patterns, along with implementations such as
SOAP/HTTP, RMI/IIOP, and others. In most cases, loose-
ly coupled connections are required to facilitate manag-
ing the interactions between services. However, some
transactions, by their nature and critical business func-
tionality, can require tightly coupled connections. Both
patterns are supported in the WebSphere ESB architec-
ture. The need to support heterogeneous technologies is
reflected in support for multiple protocols in a message
flow instance, middleware interoperability, specification
of different qualities of service (such as persistence, reli-
ability, transactional management, availability), support
for various message distribution, and routing (to include
publish-subscribe, queue-based, and broadcast-based).
Additionally, the connectivity services and ESB architec-
ture provide support for specialized message/informa-
tion delivery, such as points-of-sale, SCADA, and other
pervasive device solutions. Customers using current
solutions with WebSphere MQ can implement the ESB
pattern today and be able to support new protocols as
they emerge.
Within the ESB, there are three major service dimen-
sions that are provided as part of the connectivity
framework:
¢ Event services provide event-driven services to
enable the components (as well as the organizational
resources) to respond to stimuli; business events, for
example.

¢ Transport services provide communication services
across wired and wireless networks for synchronous
and asynchronous message delivery with varying lev-
els of delivery assurance to provide for both location
and protocol-independence.

¢ Mediation services enable dynamic in-flight message
transformation, dynamic routing, and service-binding
resolution services.

An SOA approach to integration isn’t possible with-
out the fundamental capabilities of connectivity, rout-
ing, and transformation. These functions are enabled
via the ESB in the WebSphere Integration Reference
Architecture and form the base of the solution archi-
tecture. The ESB, in many cases, is implemented using
traditional and new emerging middleware solutions to
provide access to integration components.

Business Logic Services
Business logic services provide the capabilities

required for executing the business logic in the form

of service endpoints. The implementation of service

endpoints is a critical part of comprehensive integra-

tion architecture. Services may be provided through any

combination of existing applications; through newly

implemented components and through external con-

nections to third-party systems:

¢ Partner services enable the integration of service
endpoints provided by trading partners over different
transports and using document formats. This layer
of services provides support for traditional B2B part-
ner integration solutions with outside partners and
suppliers. It’s the component of the architecture in
which the concerns of cross-enterprise interactions
are isolated. These services provide the document,
protocol, and partner management services required
for efficient implementation of business-to-business
processes and interactions:

o Community services enable the management of
the trading community for the trading hub, as well
as enabling partner self-management.

° Document services enable support for business
protocols such as RosettaNet, EDI, and AS1/AS2,
as well as associated state management to support
conversational processes.

o Protocol services provide transport-level services,
including authentication, document routing, and

“The ahility to coordinate the challenges

of enterprise-level integration requires an
architecture to facilitate the modeling and
managing of services spanning information,
applications, and people”
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edge service functions for automated document
interchange.

¢ Business application services provide the J2EE runtime
environment for integration components developed as
custom application components coded in Java and run-
ning in the application server environment. This layer of
services provides the framework and runtime operating
environment for managing custom application compo-
nents developed with J2EE, XML, and Web Services pro-
gramming models. These components provide the new
functions required to implement fully modern business
processes that meet the requirements of today’s business
environment. The implementation of these components
as services within the WebSphere Integration Reference

Architecture enables reuse directly across new solutions.

Business application services include functions important

to the traditional programmer for building maintainable,

flexible, and reuseable business logic components, as well
as the runtime integration for higher-levels of autonomic
administration and management. The service functions
reflected in this layer include:

- Component services, which provide the runtime
container management services that automatically
handles issues such as object persistence, relation-
ship navigation, and object query and transaction
management in a J2EE framework.

- Core services, which provide the runtime services,
such as memory management, object instantiation
and pooling, performance management and load
balancing, event notification, availability, directory,
and security as part of the J2EE, XML, messaging,
and the Web Services programming model.

- Interface services, which provide the services for
bi-directional integration with databases, messag-
ing systems, management frameworks, and enter-
prise applications.

¢ Application and information access provides the
capabilities for interacting with third-party applica-
tions (for example, ERP, CRM), mainframe interfaces
(for example, CICS, iSeries), custom applications (via
technology bridges such as messaging, application
programming interfaces, data handlers), as well as
heterogeneous data sources (like RDBMS, XML, non-
RDBMS data sources; for example, IMS, text files, and
content management systems). This functional layer
provides for the access interface to existing applica-
tions and data with support for transactional services
and connection services for databases, messaging
systems, and other data sources. Existing host-based
applications and enterprise data are accessible from
the ESB through a set of access services. These access
services provide the bridging capabilities between
legacy applications, pre-packaged applications, enter-
prise data stores (including relational, hierarchical,
and non-traditional, unstructured sources, such as
XML, text, and content management systems), and

www.SYS-CON.com/WebSphere

the ESB. This layer can integrate mainframe systems

through multiple runtime solution patterns such as

Web facing, communication-level integration, mes-

saging, and Web Service-enabling. As applications and

data implementations evolve to become more flexible
participants in business processes enhanced capabili-
ties of their underlying operating environments will
continue to increase in utilization. The following ser-
vices are isolated and enabled in this layer:

- Event detect services provide event notification ser-
vices based on the event framework that is enabled
through the specific application/data source inter-
face. For example, the creation of a new customer in
a CRM system would generate an event that the ESB
would distribute to the subscriber to this event type.

- On-ramp services enable application integration
patterns, including one-way inbound, request-reply,
and solicit-reply message patterns to support appli-
cation and data wrapper functions, including query
execution planning and data retrieval to support
data integration. For example, if one step in a busi-
ness process needs to update the order, a message
with the order data would be sent through the ESB
to the mainframe CICS application, which would
then return an acknowledgement.

Control Services

Control services provide the capabilities to effectively
integrate people, processes, and information within the
WebSphere Integration Reference Architecture. These
services control the flow of interactions and data among
people, process, and information services appropriate
to the development and run time implementation of
business processes:
¢ Interaction services provide the capabilities required

to deliver functions and data to end users, meet-

ing the user’s specific usage preferences. Interaction

services also provide the capabilities required to

integrate various pervasive devices (sensors and
actuators, for example) with the other components of
the integrated system. This layer of services provides
the external interaction services for uses (including
browser and voice interaction) and pervasive device
integration. The following services are provided as
part of interaction services:

- Delivery services enable a runtime interaction
framework for users to interact with the integration
components via portlets, voice, and pervasive mes-
saging; this set of capabilities includes specialized
technologies such as multi-device support, page
aggregation, markup transcoding, language transla-
tion, and internationalization, as well as integration
with wireless communication technologies to sup-
port mobile/remote user/device interactions.

- Experience services provide the user-centric servic-
es responsible for the delivery of a robust user expe-
rience, including personalization, collaboration,
authentication, authorization, self-service functions




(customization and registration), and single sign-on
functions.

- Resource services provide for the runtime manage-
ment of the interaction components supporting, for
example, security and entitlements via components
such as pages, themes/skins, principles, and portlets.

Process services provide the control services required
to manage the flow and interactions of services that
implement business processes. This layer of services
can broker process execution through the aggregation
of integration components to support coarse-grained
business functions. In the WebSphere Integration
Reference Architecture, the BPEL4AWS standard is used
to describe the orchestration of services. The follow-
ing services are provided in process services:

- Choreography services are composed of other
services, and so choreography services provide the
ability to execute these other services in a defined
sequence and recover from errors.

- Transaction services provide error recovery for
both short-running and long-running processes. An
entire process can be transactional (short-running).
In a long-running process, each service is typically
treated as a transaction if it changes data.

- Staff services enable the integration of people into a
process providing the creation of work items based
on rules and information in a staffing directory. It
supports task assignment, delegation, and adminis-
tration in conjunction with interaction services.

Information services provide the capabilities to fed-
erate, replicate, query, analyze, and transform data
sources that can be structured (RDBMS or other data
sources, such as IDMS or VSAM) or non-structured
(such as spreadsheets, text files, document formats
like Adobe PDF). This layer of services provides data
integration and aggregation for heterogeneous data
sources, thereby enabling transparent access to mul-
tiple data contexts using advanced techniques for dis-
tributed optimization. The following services are part
of the information services layer:

- Federation services enable the ability to aggregate
data from traditional (such as RDBMS) and non-tra-
ditional sources (such as XML data stores, text data,
and content stores) while leaving the data under the
control of its native store.

- Replication services provide support for automated
real-time data synchronization and source/target
transformation of structured data sources, enabling
locality of access for data access regardless of
source implementation.

- Transformation services transform data from
source formats into target formats for batch and
record-oriented access/transformation.

- Search services enable full query and search inte-
gration through conventional (database and struc-
tured data sources) and non-conventional (such

as PDE spreadsheets, word processing documents)
data sources.
(Next month’s concluding article will cover develop-
ment services and the WebSphere Integration Reference
Architecture in action.)
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\_ BY ROGER STRUKHOFF h

here technology marketers could at one time

predict what was going to happen in Europe

today simply by looking at what happened in
the U.S. 18 months ago, then add different measures
of additional months for other global markets, today
they actually have to do some real work to understand
the international scene.

The U.S. fell way behind most of Europe and much
of Asia in wireless adaptation and usage, for example,
some years ago. With organizations such as RIM and Eclipse.org
spreading their message from bases in Canada, the U.S. is hardly
the unchallenged innovation leader in North America these days,
either. (Insert gratuitous hockey joke here.)

Indian technology parks, Chinese search, technology corridors
in faraway lands such as Malaysia, Brazil, and France, and scat-
tered hotspots from Bulgaria to the Philippines all demonstrate
that the our sphere is becoming ever more well-rounded when it
comes to technological innovation.

This global technology pool, fed by myriad streams, can make
for some tough sailing. Take the recent European Parliament vote
against new software patent law. Thought
to be a close call until the eve of the vote,
the measure lost overwhelmingly when the
tide turned due to intense lobbying from
European open-source advocates in alliance
with political Greens across the Continent.

Or so it may have seemed. Was this just a
simple open source vs. proprietary debate?
Is there such a thing as a simple open source
vs. proprietary debate? The measure’s oppo-
nents said they feared the power of large,
proprietary companies to blow smaller
companies out of the water through sophis-
ticated patent strategies rather than by pure
innovation.

Most of the companies that would fall
into this class today would seem to be the
large, American technology companies. So
this vote was probably an anti-U.S. vote,

right? If so, it would come as no big surprise. Yet at least
one large, proprietary, American technology company,
Sun Microsystems, hailed the defeat as well.

This leads to the idea that the whole brouhaha has
to do with stopping the one very large, proprietary,
American technology company based in Redmond,
Washington. Yet this company certainly has its own trou-
bles these days, with a long-delayed Longhorn operating
system, a recent propensity to step in it with respect to
political matters, and unquestioned non-leadership in search, the
most dynamic software market today.

Meanwhile, back in the U.S., open-source leaders are calling for
existing patent and trademark law to be rewritten. In an era when
intellectual property is replacing internet protocol as the de facto
owner of the acronym IP, companies of any size should be shud-
dering at this thought.

Sure, anyone who has ever filed with the Patent and Trademark
Office (PTO) in the U.S. is quite aware that the office is under-
staffed, pedantically process-oriented, and often uncomprehend-
ing. But who, then, should decide how to allocate and enforce
intellectual property rights? Should this be
put through some sort of oligarchic process?
Should there be some sort of peer review?

And what sort of harmonization, to use a
Euro-term, should there be to create, enforce,
and defend IP rights on a global scale? This
is one of the key issues involved in globaliza-
tion, and it seems commonsensical that a
fairly specific, enforceable global patenting
and trademarking standard would be in the
best interests of technology developers, large
and small, in the U.S., the Faeroe Islands, or
Mauritania.

It’s time for a big sitdown, to see if the
technologists of the world can agree to check
their politics at the door, even if for a short
time, and try to begin to figure out a problem
that transcends the day-to-day challenges of
application development.
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