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1 Management Summary

In this report, we compare the technical featufeth® SAP NetWeaver and the IBM

WebSphere middleware platforms. Today, each of tiemtended to be a complete
foundation for enterprise customers to host thesiress processes and to integrate their
applications and data. However, NetWeaver was naligi created to solve the many
challenging integration tasks internal to the SAdladv(and is now marketed beyond this

scope), while WebSphere was designed from theasta@igeneric application platform.

On an architectural level, each platform has resdgnequivalent building blocks. On
close inspection however, the principal NetWeawrstituents — the application server,
portal software, messaging infrastructure and dgweént environment — have serious
deficiencies in areas such as standards compliscakapility and ease-of-integration with
non-SAP software. In contrast, each WebSphere coempas typically among the three
best products in its class - each offering verydgodegration support and standards
compliance, allowing customers to leverage ottadsrds-based software or even move
between vendors if desired. Also worthy of notth& several open-source products have
matured beyond the capabilities offered by SAP, dgample in the area of Java

application servers.

If you believe to be a pure-play SAP customer, gbould thoroughly evaluate your
application portfolio. In many cases, customergdbabout the many non-SAP elements
in their software environments. If it turns outttlgau really have an SAP-dominated IT
landscape, you have no reasonable other choicstioking to NetWeaver. Enjoy the
integration benefits of a homogeneous IT landsdagssure SAP to increase NetWeaver's
quality, ease-of-use and standards complianceodially look over the fence and check

whether the IT world has changed in order to rerafbr change your policy.

But if you are a customer with a typical heterogeisei.e. non-SAP-centric environment,
don't adopt NetWeaver outside the area mandat&RABy Rather, enjoy your freedom to
pick better products and services. Choose a higitlyd commercial or open-source
application server such as IBM WebSphere, BEA Well,@Boss or Apache Geronimo.
Choose a portal that is compliant to the JSR-168J&R-170 standards, again for example
from IBM, or from open-source groups like Liferdor development choose for example
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the excellent open-source Eclipse, the free OrdDleveloper, IntelliJ Idea or IBM’s
Rational Application Developer. Integrate apploat with Web Services and
standardized messaging engines like IBM's ESB er dpen-source ActiveMQ. For
process integration, consider commercial toolseth as IBM's mature process integration

products.

If you are stuck in the middle, with a signific&8AP infrastructure mixed with many other
software deployments, evaluate your options vergfelly. Some further adoptions of
NetWeaver software may be unavoidable or even remmdable. But the road to
permanent lock-in is risky. Therefore, on each siexi that could lead to a deeper
entanglement with the SAP as it stands today, denghe technical alternatives, such as
the example tools mentioned above, or the stratdtgenatives, such as switching to a

software-as-a-service platform.
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2 Introduction

This report is structured as follows:

- In this chapter, we present a short backgroundoseabout the enterprise IT software

market, introduce the players and discuss the thagsition that they face.

- In the third chapter, we present an overview ofett@systems created by both SAP and
IBM.

- In the fourth chapter, we conduct a high-level cangon between the general
architecture and individual components of NetWeawvel WebSphere. We show which

components of SAP correspond to counterparts of. IBM

- Based on chapter four, we conduct a deeper anatysibapter five. Here, we also
discuss additional aspects that influence the @gimn ecosystem: How good is the

developer support? Is vendor lock-in likely or castomers rely on standards?
« In chapter six, we present our conclusions.

2.1 Background
Middleware Stacks, Java and SOA

The enterprise IT software market is going throaghapid phase of consolidation and
concentration. Major vendors provide “middlewarttvgare stacks” or “platforms”, giving

customers a single basis for mapping businessgwsesdo their IT landscape.

The technical basiof most — but not dll—- modern middleware is the Java 2 Enterprise
Edition (J2EE) standard. As J2EE is built on top of the Javagammming language, it is
rather agnostic to the underlying operating systms, a J2EE application server can be
seen as a very refined and comprehensive absirdayer on top of an ordinary Windows
or UNIX operating system, or even as an operatystes for enterprise applications in
itself. All J2EE-compliant systems are — in theerinterchangeable. Thus, in contrast to

previous integration solutions, the great prosped2EE is reduced vendor lock-in.

! In particular, Microsoft is offering the .NET-iafstructure.
2 J2EE is currently rebranded by Sunes/a Platform, Enterprise Edition (Java EHjor simplicity, we stick to the traditional name
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The architectural visionfor these integration efforts is the Service QadnArchitecture
(SOA). Here, applications are decomposed into afsetusable, standards-based, vendor
and technology agnostic services which can be ddsdrimto flexible business processes.
Vendor lock-in is reduced drastically, especiallgery combined with an underpinning
J2EE platform.

As part of the transition to SOA, key ERP-vendaishsas SAP and Oracle are taking the
modernization opportunity to address integratiofictie within their own convoluted
architectures.

The Players

In particular, we compare:

- SAP, the premier player in the enterprise appboatmarket and creator of the

NetWeaver middleware suite, with which SAP hopesdwe into new market areas.
. IBM, the creator of WebSphere, a market-leatlii2EE middleware suite.

There are many other capable J2EE and middlewarkgts, but WebSphere is among

the top-rated. It was taken as representativdnéontarket.
Three Perspectives of Evaluation

Middleware offerings can be evaluated from thréfemint angles driven by user profile:

« The Pure-play SAP-usewants at least the same quality and speed of dufgpchis
SAP applications as he already gets. He is alscestied in any simplifications and cost-

of-ownership improvements he can realize withoaltratic migration issues.

« The SOA-minded SAP-usaiill go beyond gradually improving his current cgiéons.
He also wants to benefit from SOA to tap the pdaderdf collaborative business

scenarios. The ability to integrate SOA-compligplizations of any kind is the key.

3 According to the Gartner research note “Marker&halM and Portal Software, Worldwide, 2004, Rritiary (Executive Summary)”
by J. Correia, F. Biscotti, L. Wurster and Y. Dhasthira, cited ohttp:/Amwww-03.ibm.com/press/us/en/pressrelease/#8$0
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- The third perspective is thgeneric middleware usewho takes NetWeaver as yet
another middleware stack and compares it squargimst competitors such as
WebSphere.

The Pure-play SAP-User

Users with this perspective will see that even ¢ihoBAP is re-architecting its applications,
this will not result in immediate simplificationsi savings. SAP has to keep a balance
between innovation and migration costs, which makehitectural revolutions hard.
Rather, SAP wants users to go through a seriesrafor-paced evolutionary steps. This is
a lengthy and, summed up over all steps, expeappmach. However, once on this route,
users have little choice. Their fate is in the IsaDidSAP, as only SAP can support its own

ABAP legacy environment.

The SOA-minded SAP-User

These users have options. While bound to SAP wvileamies to integrating SAP products,
they need not stick to NetWeaver when implement8@A outside their SAP
confinement. They have to integrate non-SAP SOAttocts into their SAP environment
in order to leverage the breadth of the world safevmarket and to take part in the
collaborative business paradigms.

The Generic Middleware User

From the third perspective, NetWeaver is just oftgleware among many. Its support for
SAP's own legacy applications doesn't matter. dastesers want to know feature by
feature how NetWeaver, the “new kid on the blodkfaring against middleware veterans
having decades of experience.

2.2 The Importance of Enterprise IT Ecosystems

Continued Internet Impact
The Internet creates two important trends for entar application users:
1. It allows linkage to software operated outsideciiinements of corporate IT.

2. It allows linking of business processes betweeriiphellorganizations.
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Integrate new software
via SOA

Enterprise Integrate business proces

via Internet/SOA
(collaboration with busines
partners)

Integrate software
via Internet/SOA

Figure 1: SOA and the Internet change the enterprise application scenario dramatically
Source: SPI

Conventional integrated business applications f@AP and its competitors have been
created without these two trends in mind. Therefoustomers that want to follow the
trends have to write their own applications, tyjpcapon a middleware stack, and very
soon, with a SOA. This is very dangerous for aggbhn vendors.

Vendor Reaction

The vendors know this and are conducting an enamagration of their proven and
widely adopted applications into fully Internet-ae/aystems. Given the many thousands
of person years invested in the current applicatiamewrite from scratch is infeasible. The

migration requires bringing proven legacy applaadiinto the new environment.

d3asn

Enable

integration within sui
verage Internet for suit
OA accessability for suite
ransition of ABAP programs
Engble suite for collaborative business

dOdN3A

Figure 2: The middleware “iceberg” - users and application vendors pursue different agendas
Source: SPI
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Vendors like SAP seem to believe it is enough t@eatrate on their own legacy products
and their own specific migration issues. They fortpat customers have many other
elements in their software environment to care alftuthe same time, some of the most

modern ideas like software-as-a-service seem beyenald application vendors.

The Transformation Process
The strategic issues in the transformation progess

- Providing a “technology stack” as a universal systentegration platform for all

business applications.

- Conformance to open standards for interoperaldiiétween different vendors’

applications and middleware stacks.

- Fostering an “ecosystem” of third party vendorsstaoner communities and

developers to enhance an infrastructure’s value.
« Vendors trying to lock their customers into profang technology.

In other research [GUm2005], we give a detailedvvig how SAP is handling this

strategically.

This transition into a new, different and more ogplication generation is a critical
process where middleware plays a huge role. Hetheetemptation to control this

transition by the usage of middleware proprietarthe application vendor is obvious.
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3 Ecosystems Overview

In this chapter, we present an overview of the NitVér and WebSphere ecosystems.

Two Companies and their Positioning in the Market

SAP is redesigning the base of its entire prodartfgdio to fit under the NetWeaver label.
We expect this process to take until 2010. As engghst, SAP is aiming to involve its
partner network in helping to deploy the new germmaof products. Differently from

IBM, who sees its consulting business as an inadkp#rrevenue source, SAP views its

consultants primarily as a bridgehead into the stagkioritizing leverage over revenue.

SAP's own WebAS Java first SAP has 9000 SAP has about
Applications, released in 2002 consultants 500 NetWeaver
SAP Partner applications (WebAS 6.20) partners
Together <5000
applications
Middleware Vendo_r Partners
consulting
87000 WebSphere WebSphere IBM Global IBM has > 4000
customers Application Server Services has > ISV partners
IBM 3150 active ISV first released in 60000
solutions 1998 consultants

Sources: IBM: IBM and 10K SAP: SAP Annual Report 2004, p. 21 and p. 64, SDN

Figure 3: Comparing the ecosystems

Both NetWeaver and WebSphere benefit greatly frolarge and powerful network of
partners and partner products. Although SAP isrgdpartners to its ecosystem at record
speed, SAP is still far behind IBM with respectsiae, quality and maturity of the
ecosystem. As SAP is currently focusing on spedulitd-up at the expense of quality, we

expect future quality measures to weed out poaryributing partners and their products.

Both companies leverage synergies: IBM, who moigefbcus from hardware to services,
seeks to increase its service business with Wel&pBAP, still a software company,
hopes to sell more applications with NetWeaveerilly however, both companies keep
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their business lines quite separate — IBM even reorthan SAP. Thus, the WebSphere
part of IBM’s software business is not measuredcss-selling, but on revenue and
profit. It would be very interesting to see cor@sing figures from SAP. Quite possibly

for example, NetWeaver AS could be unprofitable.

3.1 NetWeaver Overview

According to SAP PRESS, “SAP NetWeaver is an itrfuature software that supports the
integration and development of heterogeneous sykiadscapes as they are typically

found in companies today” ([Kar2005], p.11).

NetWeaver Application Server (AS) History

The R/3 system was designed when the Internetwas infancy. It couldn't anticipate
today’s Internet user access patterns. When thd fagea web-centric infrastructure
became urgent, SAP bought In-Q-My Technologies GinlatHo had developed a J2EE
application server. This server was rechristenéd®/eb Application Server Java Stack”
to align marketing to the existing ABAP-based Web. Ahus, instead of committing to
the J2EE standard and letting the rest of the wawldhe hard work of implementing it,
SAP chose to commit uponparticular implementatiorof the standard. In the opinion of

the authors of this report, this choice was a bay@stly strategic mistake by SAP.

Unlike in the database sector, where SAP supp@&nhsible range of respected database
vendors, SAP supported only one J2EE vendor f its@nd suddenly developed an
interest to force out all other J2EE-implementatitgrat SAP customers might have. The

resulting conflicts have plagued the NetWeavetesisaever since.

Recently, the ABAP/Java Web Application Server cmaiion was renamed to
NetWeaver AS. Although SAP is marketing it as a@lsiintegrated product, the J2EE and
ABAP parts are clearly distinct. They are essdntialo separate servers running on the
same machine, not even sharing a single database.ifiplies a significant runtime

overhead when accessing existing business datadneith an ABAP applicaticnlt also

* Interestingly, In-Q-My had been founded by for8&P employees aiming at reasonable Web suppdriBor

5 The SDN FAQ on coexistence of ABAP and Java stagefollowing:“Of course, Java components can read or modify datae ABAP
schema. But rather than accessing table data direbey are intended to go around: In the Javeecgdu apply the application-level APIs
(like SAP Java Resource Adapter API, web sendaaptive RFC for Web Dynpro Uls) and ask the ABétRponent to do the work on
the database.”, Sourdgtps://Aww.sdn.sap.com/irj/serviet/prt/portal/pdi’docs/library/uuid/ad47eb90-0201-0010-7ch2-deti@g 9ec
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implies that NetWeaver AS could be replaced byratenmercial or open source J2EE

servers with little effort.

SAP's Vision: Enterprise Service Architecture builton NetWeaver

SAP calls its SOA version “Enterprise Service Aietiure” (ESA) and positions it as a
form of value-added SOA. There is no clear techyiod definition of ESA, rather, it

sounds more like a concept how future SAP-basenl@ige systems are to be developed:

SAP provides template structures that are oriestt@@mmon business proce$ses

and consistent definitions of data objects.
New services are developed using these structndestgects.
« Particular business processes are assembled ®stating services.

The stated final goal is to provide “Process Chargethe Click of a Mouse Button”
([Kar2005], p. 35).

SAP aims to move its overall application architestto a NetWeaver-based ESA.
However, some components of NetWeaver, particulMiM and Xl, are not yet mature.
SAP itself is currently starting to port its exigfiapplications on the NetWeaver stack,
with full applications (“SAP All-in-One S”) expeatdy the end of 2006 or later.

NetWeaver's Architecture

ConceptuallyNetWeaver haslayered architecturevith increasing levels of integration:

The application integrationforms the basic layer. It is responsible for seasl
cooperation between applications and also betwiferedit platforms. NetWeaver
supports the traditional ABAP and the J2EE platkorm

- The process integrationlayer aims at processes supporting work spanning
applications and companies. Its main task is tigeoan integration broker that

delivers messages between applications.

The information integrationlayer combines information independently of its

source and structure. It contains all tasks thgitesiate or consolidate data.

® However, the product status of these templat@sdear. They are usually provided without warramtgt standard maintenance.
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The people integrationlayer is responsible for integrating all applioa and
information within a single portal visible to useltsenables collaboration between
users and allows multi-channel access to entempaitseand applications.

Technically the NetWeaver product family consists of six sajggoftware components

The Web Application Server (Web Af)ovides the application integration by
abstracting from the operating system and dataBasesequently, it is the basis of
all other NetWeaver products.

The Exchange Infrastructure (Xl a messaging infrastructure that provides a
central hub for communication between individuategorise services. It also
provides services for process orchestration, imatudhird party applications.
Thus, it offers the key facilities for the procedgsgration layer.

The Master Data Management (MDM$ a product for data unification and
consolidation. By recognizing and reconciling degie data, it offers a foundation

for information integration.

The Business Intelligence (Bls a system to create reports and analyses by
combining existing data. It offers advanced fumwldy for the information

integration layer.

- The Enterprise Portal (EP)offers portal functionality to integrate multiple
applications in a single Web-based front-end. tludes also components to
support collaboration between users and knowledgggement. It is at the heart

of the people integration layer.

- TheMobile Infrastructure (Ml)offers facilities to connect mobile terminals sash
PDAs or mobile computers to an enterprise IT syspggoviding the multi-channel

access faclility of the people integration layer.
Realistically the general architecture of NetWeaver is a motarggt.

« SAP is still working on the integration of previuseparate components such as
Business Warehouse or Master Data Management.

Some components consist of multiple applicationg. (tegration Broker is

assembled from Integration Engine and Adapter E)gin
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- Several additional applications such as the Sydtamdscape Directory are

necessary for a runtime system.

Thus, NetWeaver's simple conceptual architectuaa idealizatioh

SAP NetWeaver”

PEOPLE INTEGRATION
Multichannel access =5

Portal Collaboration

INFORMATION INTEGRATION

Business Intelligence Knowledge Management

Master Data Management

O
WEBSPHERE

PROCESS INTEGRATION

Business Process

Integration Broker Manegement

ANIFNIFOVNYIN FTIOAI-341T

APPLICATION PLATFORM
J2EE ABAP

COMPOSITE APPLICATION FRAMEWORK

)
NET

DB and OS Abstraction

Figure 4: SAP NetWeaver conceptual components and layers
Source: SAP

Usage Types

With the release of NetWeaver 2004s, SAP shiftediéw on NetWeaver from technical
components to usage scendridsstead of letting the users figure out which poments
depend on each other, the usage types give ctaartbithe installation and administration

of a several interoperating NetWeaver componetis.clirrent types are as follows:

- Application Server ABAP (AS ABARich is the NetWeaver AS ABAP Stack.

" SAP tries to present its J2EE application server deeply integrated and thus irreplaceable ptire dNetWeaver architecture. In reality,
it could probably be replaced by any J2EE sentr moderate effort.

8 There is an interesting bloghdtps:/weblogs.sdn.sap.com/pub/wlg/29d@ut the shift from components to usage types.
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Application Server Java (AS JAVAhich is the NetWeaver AS Java Stack.

Enterprise Portal (EPxontains thelava StackPortal, KnowledgeManagement
Collaboration Guided Procedures(for model-based development of custom
workflows) andUniversal Work list(integrating notification mechanisms of the

tools just mentioned).

Business Intelligence (Bbackages the 2004s Bl release. It contdetyVeaver AS
ABAP (& Java)Portal, andBl.

Mobile Infrastructure (Ml)contains théNetWeaver AS ABAP & Jayeonfigured
for data exchange with mobile devices), the SAP iddhbfrastructure Client and
Software Deployment Manager.

« Process Integration (Plgovers Xl and associated tools. It consists ofSystem
Landscapéirectory (SLD) thelntegrationBuilder, theBusiness Process Engjne

thelntegrationEngineand theAdapterEngine

Development Infrastructure (DBontains all tools necessary for the SAP build
process. It consists of thdetWeaverDeveloperStudiq the ComponentBuild
Service (CBS) the Design Time Reposityr (DTR), the Change Management
System (CM3)nd theSystem Landscape Directory (SLD)

SAP MDM is still missing from this new terminology/e expect it to reappear once SAP

sorts out its future MDM strategy.

SAP’s Ecosystem Support

Looking at NetWeaver, it becomes clear that the kewgeficiary of the NetWeaver
ecosystem is SAP itself — for the first time, aaclarchitecture allows to combine the vast
amount of rather independent SAP applications (agfCRM, SCM, BW and EP).
However, NetWeaver puts SAP into a new role asdtfucture provider. SAP has to

supply infrastructure support for partner applaadias well as for its own.

Currently, there are four main sources of infororafor NetWeaver developers:
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SAP PRESSffers various publications ([Kar2005], [Kes200fgtu2005]) giving
overviews of NetWeaver components. Yet, these gatiins give a high-level

business perspective and are not very helpfuldeeldpers.

The SAP Developer Network (SI¥Ns a community website hosted and controlled
by SAP. After registration, anyone can set up a Vg take part in forum
discussions or submit technical documentation au @xamples. Although the
submission process contains a review by SDN s&iP takes no liability for
correctness. This makes it hard for SDN readerdetermine the quality of a
specific document at hand. Moreover, well-structurgormation is hard to find,
and usable technical documentation about NetWekaxalopment has been added
only recently with the release of NetWeaw®04s°. The SDN offers also the
opportunity to download free trial versions of sometWeaver components.

However, it appears to be impossible to get XI @Nwithout further inquiry.

. TheSAP Help Portal has online documentation of all SAP products. fbhas of
the Help Portal is on administration of NetWeavasdul systems rather than on

development of new applications.

The SAP Service Marketpladetegrates several portals for collaboration betwe
SAP customers and official service partners. tinly accessible after registration,

and limited to customers and partner companiegpnprospective developers.

Developer support still follows the strategies ahleé for SAP itself as an application
provider, and is not yet adequate for an infragtrecprovider. SAP has to give up this
biased view to become successful in the infrastraanarket. In summary, SAP needs to

address these shortcomings.

As the NetWeaver ecosystem is young, SAP’s is fogumn acquiring as many partners as
possible. This is underlined by the “Powered by S#PWVeaver” partner program, which
has given free certification to ISVs for some tirAs.of now, the ecosystem’s value is still

rather limited — there are a large number of dedtifartners, but the significance of

9 https://sdn.sap.com
10 https:/Amvww.sdn.sap.comyiri/sdn/devguide2004s

M http://help.sap.com

STRATEGY PARTNERS INTERNATIONAL COPYRIGHT 2006 14



Strategy Partners International

certification is unclear. We expect SAP to need hmiime to consolidate its NetWeaver

ecosystem.
3.2 WebSphere Overview

The WebSphere product family [Sad2005] is at thetereof IBM's “On Demand”
Business strategy. Being a major player in therprge services market, IBM has a vital
interest in innovations that foster the use of rpnige applications. Unlike NetWeaver,
WebSphere does not aim at integrating a specificobapplications. Instead, it was
designed from start as a general-purpose infrastal@bstraction and integration layer to
hardware, databases, existing ERP systems anceotiegprise applications.

WebSphere’s Role within IBM’s Product Portfolio

IBM aims at providing benefits to its customersiiggrated solutions, marketed via a so-
called Business Integration Reference Architecture (BJ@&&)2004]. As can be seen in
Figure 5, the WebSphere product line is at thetloé38BM’s integration efforts.

WebSphere Monitor I

WebSphere WebSphere Process WebSphere
Portal Server Server Information Integrator

” Ill !|I||I i | ! !n!erprlse !GTVICE EUS | . g

WebSphere Adapter

WebSphere Host
Access

|n|rastructure Hanagement !erwces l

Figure 5: Product Mapping for IBM Business Integration Reference Architecture
Source: IBM

WebSphere
Partner Gateway

WebSphere
Application Server

We will show below (Figure 7) that essentially faihctionality of NetWeaver can be

mapped to corresponding WebSphere components. iéwddiy, WebSphere contains
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tools for process management and for runtime systemitoring and managing. Here,

SAP relies on IDS Scheer’'s ARIS process modelertamisting Solution Manager.

IBM’s Vision: On Demand Business

Similar to SAP, IBM's marketing created a holistision to communicate the business
possibilities emerging from its technology offesnés defined by Sam Palmisano, IBM's
CEO, an On Demand Business is “An enterprise whosiess processes - integrated
end-to-end across the company and with key partsepgpliers and customers - can

respond with speed to any customer demand, mapRettoinity or external threat?
Similarly to SAP, IBM's vision is heavily markethatyiven, too. Customers should take the
vendor messages “with a grain of salt” and mak#neip own minds.

WebSphere’s Architecture

In contrast to SAP, IBM does not promote a unifigeiv onto all WebSphere product
family members, although IBM's reference architectis very similar to NetWeaver's.
Instead, most products comply with open standdrais. allows — at least theoretically —
combining WebSphere with other standards-comptisoducts to create a custom best-of-

breed platform for enterprise IT systems.
The WebSphere product family can be divided rougtitythree areas:
« A SOA creates the technical foundation for moreaaded applications.

Applications make use of this infrastructure toeofbdvanced functionality for

enterprise applications.

Development and monitoring tools are used for teatmn and runtime survey of

applications based on the WebSphere infrastruahateapplications.

Within the infrastructure area, WebSphere consiktsvo products that are available in

multiple editions:

The Application Serveroffers a scalable infrastructure for Web applarai

following the J2EE standard.

12 http://www-5.ibm.com/e-business/za/about_ondemasfitith
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The Enterprise Service Bug$B)is based on the application server and fits
standard SOA integration needs based on XML mesgagheAdvanced ESB
(marketed as Message Broker) is based on the pM@messaging system and
targets extended integration with very high pertmmoe and data transformation

requirements.

These components are complemented by the followmegration applications

leveraging the core infrastructure:

The Process Servdouilds on the application server and ESB to p@waduntime
environment for business processes. Graphical teoth as thdntegration
Developerand Business Modelerallow both domain and technical experts to

define, manage and execute business processes.

Several products (thBusiness Integration Adapters and Toolselsst Access
Partner Gatewaysupport the integration of data from 3rd partpliaations both
for administrative and development staff and chdiedm business partner.

With the Information Integratoy federated queries from multiple enterprise
databases become possible. The product does moit&esvn data base and offers

views on virtual databases aggregating multipleda@abases.

- The Portal for Multiplatformsprovides a single point of access to all kinds of
applications in a corporate IT infrastructure.l$basupports collaboration between
people and allows for the integration of mobile ides. It has recently been
improved by addition of Bowstreet Portlet factanyréduce development time and

re-use of Portlets and improve integration with SAP

The Product CenterCustomer Center and Data Stagee a set of products for

master data management and integration.

The MQ Workflow automates people-centric business processes. dflogs

functionality is now handled by the process server.

Commercéundles functionality necessary for setting upexmerce sites, both in
B2B and B2C scenarios.

For developing custom applications and monitoricigi@ systems, IBM also has a range

of products:
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The IBM software development platform consistsndégrated tools and a set of
development processes for designing and developpudications. Tool-based
modeling support is emphasized. Development tomspaovided from IBM's

Rational software division.

The Business Modeleallows the documentation of “As is” processesphical

simulation and optimization of business processes.

The Business Monitopoffers real-time monitoring of processes suppokgdhe
Process Server system. It is accompanied by somw#ens of the Tivoli product
family that targets monitoring IT equipment. It che integrated with Business

Modeler to track key performance indicators.

Some products from IBM's DB2 software division céenpent WebSphere's functionality
in the business intelligence sectbB2 Data Warehouse Editidoundles them with the

core DB2 database that is also a common basigifting SAP ERP systems.

- DB2 Cube Viewscreates multidimensional datasets as a basis ralyteal
processing.

DB2 AlphaBloxs a J2EE application framework that allows threation of Web-
based analytic applications that aggregate muliplé diverse enterprise data

sources.

IBM recently followed market wishes for a cleartpie of the complex infrastructure
structure by branding essentially its entire midalee portfolio under the common
WebSphere label. We expect IBM to further reduae dbmplexity by tightening the

technical integration of these products.

IBM’s Ecosystem Support

In contrast to SAP, IBM has fully realized that elient developer support is a key to a

large and lively ecosystem.

With IBM developerWorks, it offers a single portal to its developer researsimilar to
SDN. However, users are not required to registér developerWorks. The site is very

13 http://www.ibm.com/developerworks
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well structured and offers a wealth of informatidfost information consists of official
IBM documents that are of excellent technical dualn particular, the Redbooks and
Redpapers series give very detailed insight tavalilable WebSphere components.

The developerWorks website also offers free trabkions of most WebSphere products
(260 different versions are listed, with the natal@xception of all Master Data
Management products), including some free onlippasd. These versions allow thorough
investigation of every WebSphere component bef@iimy an actual platform decision. It
becomes also possible for prospective developegaitoexpertise, eventually leading to a

broader range of implementation partners for IBMo®fghere customers.

Additionally, IBM is supporting open source devetamts of basic technologies necessary
for running enterprise IT infrastructure softwatBM primarily supports the Linux
operating system and the Eclipse development emaiat platform, but is also active in
multiple other open source projects. These effirtsv the strong commitment of IBM to

creating a large developer ecosystem.

In summary, IBM can be regarded as a role modeiréaiting developers. In contrast to
SAP, IBM is focusing on supporting its customerdimaing best-of-breed solutions for
enterprise IT challenges. The ecosystem providedBbYy not only helps IBM itself, but

also the whole enterprise IT market.

3.3 Alternatives

Several alternatives exist to NetWeaver and Weh8phiere we give a brief list.

J2EE-Compliant Application Servers

Today, thirteen officially certified implementat®rof the J2EE 1.4 standard eXist
Among them are several heavy-weight commercial tnoes for example BEA, Oracle
and Sun. There are even three 1.4-certified operceomplementations, from Apache,
JBoss and ObjectWeb. Interestingly, NetWeaver A®nly J2EE 1.3-certified. It is

surprising that SAP, given its enormous resourses)willing or unable to keep up.

14 Seehittp://java.sun.com/j2ee/compatibility.html
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The Competition: .NET

The .NET Framework is Microsoft's answer to J2E&iréhtly, the full feature set of .NET
is bound to Windows, whilst J2EE runs on any ptatfavith a Java Virtual Maching.
However, Microsoft has released core parts of .N&fong them the C# programming
language and the Common Language Infrastructurd) (@ttual machine, as Ecma
standards. The Mono projétaims at providing a true cross-platform developnzen
runtime environment for .NET based on these stasdar

5 For a good conceptual overview of both framewarh their suitability for Web Services, see [VawB0Multiple efforts have been
made to integrate both enterprise infrastructunddaioin 2004, SAP and Microsoft presented a rogdimantegrate NetWeaver and .NET
(https:/mww.sdn.sap.com/irj/sdn/developerareasédotwith interoperability ranging from the Web sens level to integration of SAP
content into Microsoft Office with a product callbténdocino fittp://Mmww.sap.com/solutions/mendocino/index)etBM and Microsoft
are both working on interoperability on the Web vider level fttp://mwww.redbooks.ibm.com/abstracts/sg2463953@pen and
http://msdn.microsoft.com/vstudio/java/interop/wetreinterop/default.aspx

16 http://www.mono-project.com
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4 High-Level Comparison

SAP tries to extend its scope from pure ERP systengnterprise middleware. In this
infrastructural market, IBM has been a major pldgea long time, with a strong focus on
the J2EE world. As ERP systems and middlewaresinireture are quite distinct domains
with also quite distinct language, this chapter saiat giving a high-level view and
comparison of NetWeaver and WebSphere. Additionaty will define direct matches

between individual components of both product fieasil

General Architecture - Layering versus Loose Coupling

As detailed before, SAP offers a unified view ohNgtWeaver components. A clear
separation in four layers building on top of eatttengives a nice and simple structure. In
contrast to that, the general architecture of IBMb&phere is harder to understand. There
is no clear layered approach, some components dwitdp of others, other components

are rather independent.

Within SAP's vision of the NetWeaver architectidetWeaver AS is the basis of every
single component. This makes a conceptually cleaeturp, but creates a strong
dependency of the whole NetWeaver product famila single component. If NetWeaver
AS has problems, the whole NetWeaver stack willehawoblems. Similarly, every
component except NetWeaver AS is based on SAPrXimmunication facilities. Again,
the concept is clear, but the strong dependendargerous: as all communication is
relying on Xl, this component may become a ceridtleneck and a single point of
failure. Also, a runtime NetWeaver system is nosiagple as the conceptual architecture
suggests — each NetWeaver Usage Type involves ateirgeroperating software

components.

IBM's peer-to-peer architectural approach, in @stfris much more open, heterogeneous
and complex. There is no strict layering, and cqueetly much fewer dependencies
between components. There are much more possibiigiarrange components and direct
communication shortcuts to match a company's dumtggration situation. After a rather
steep learning curve, the flexibility of this loseoupled components approach is much

higher. Figure 6 visualizes the runtime benefa édosely coupled architectural approach.
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SAP NetWeaver: IBM WebSphere:
Strict Layering Loose Coupling

Layer 4 (Application) Application Application

La)éer 3 (Info Integ.§ Info Integ. Info Integ.

App. Server App. Server

Figure 6: Comparison of the high-level communication architecture
Source: SPI

If we look at the effects of these general archites on the key requirements for

enterprise IT architectures, it becomes clearltdwse coupling is a better approach. The
strict layering of the NetWeaver approach leads $oalability issue: all communication is

forced through the single hub of SAP XI.

4.2 Components Side by Side

Building on the brief discussion of NetWeaver andb®phere components in chapter 3,
this section discusses which components corresigoadch other. Figure 7 gives a high-

level overview of the correspondences.
We distinguish primary and secondary components:

Primary components are heavyweight, more impoaadtor may have more users
and customers. They are the core of the middleikestructure.

- Secondary components are lighter, more speciadindtbr may have fewer users
and customers. They enhance the core infrastruetire high-level building

blocks for specific applications.
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Figure 7: Corresponding components of SAP NetWeaver and IBM WebSphere.
Source: SPI
Note that the overall scope of all mentioned WebSphere products within the areas of Information and Interaction Services is beyond the
scope of the corresponding NetWeaver components. Whenever we associate NetWeaver layers and WebSphere building blocks instead
of components or products, no 100% product-level correspondence exists; instead, combinations of respective tools match each other.
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Primary Components

« NetWeaver AS has an equivalent in WebSphere Afpigit&erver. In contrast to
WebSphere, NetWeaver's application server not eafyports J2EE, but also
ABAP. Thus, it not only takes the role of the cahtmiddleware infrastructure
component, but also that of the runtime infrastmectfor existing SAP ERP
systems. WebSphere's application server is a i derver. Existing SAP ERP
systems have to be integrated via J2EE adapters.

-«  SAP XI corresponds to WebSphere ESB, WebSphere dgesBroker and
partially to WebSphere Process Server as a megsagith queuing platform.
WebSphere Adapters handle necessary transformatongegrate third party
applications. Adapters exist for applications, ragsx) frameworks (such as Xil),
mainframes (WebSphere Host Access), and also faic beommunication
technologies such as TCP/IP or CORBA.

- SAP Enterprise Portal is matched by IBM WebSphemaPfor Multiplatforms.
WebSphere's Portal Extend edition also includesuamd collaboration features
only partially available in SAP EP.

Component SAP IBM Open Source Alternative
J2EE application SAP NetWeaver AS WebSphere Application e.g. Apache Geronimo®’,
server Server ND & XS JBoss
Portal SAP Enterprise WebSphere Portal e.g. LifeRay, eXoplatform

Portal
Messaging and SAP XI WebSphere ESB/Message e.g. ActiveMQ
Queuing Platform Broker, WebSphere

Process Server

Figure 8: Primary SAP, IBM and OSS Components
Source: SPI

Technically, all these components should be fregrchangeable. There is no intrinsic
technical reason which would prevent e.g. WebSplpemtal and ActiveMQ to be
deployed on NetWeaver AS or Web Dynpro applicatibasdeployed on WebSphere

Application Server. Yet, reality is different. Theoducts just mentioned all rely on some

7 Also marketed and supported by IBM as “WebSphenaligation Server Community Edition”
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proprietary extensions of infrastructure componemtee J2EE standard that prevent them

from running on some competing infrastructure.

Secondary Components

SAP Master Data Management has a rather broad,settheemphasis on SAP
environmentsIBM is taking a more specialized approach and sfeenumber of
integrated products for master data management2Egb]: WebSphere Product
Center (handling primarily catalog data), WebSph€&wstomer Center (for
customer data integration), WebSphere DataStageenttg acquired from
Ascential, focuses on master data integrationsfoamation and cleansing rather
than management) and WebSphere Information Integffar data transformation
and integration).

SAP Business Intelligence is essentially a repakagprsion of SAP Business
Warehouse. As such, it is not yet fully integraite#d the NetWeaver stack. IBM
offers Business Intelligence functionality via Web8re Information Integrator,
DB2 Cube Views and DB2 AlphaBlox. However, in castrto SAP, IBM as a
pure infrastructure provider focuses on framewofks building analytic

applications and not on predefined query templates.

«  SAP Mobile Infrastructure is matched by the IBM \8phere Everyplace Access
product family. In particular, WebSphere Everyplatebile Portal Enable allows
mobile access to portals created with IBM WebSpRertal.

SAP's development environment consists of NetWeBeselopment Studio for

creating Java-based applications, SAP Integratiotd® for creating Xl-based

message flows and the SAP Visual Composer foritieitl model-based creation
of Web Dynpros and of iViews for Enterprise Porfethe corresponding IBM

products are IBM Rational Application Developer fMebSphere (for general
UML modeling and Java development tasks), WebSpBasmness Modeler and
WebSphere Integration Developer (focusing on treatmn of processes for
Process Server and ESB). In contrast to SAP, M i@ls integrate into a single
Eclipse-based IDE and therefore look like a sitabd
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Component SAP IBM Open Source Alternative
Master Data SAP MDM WebSphere Product N/A
Management18 Center, WebSphere

Customer Center,
WebSphere Data Stage,
WebSphere Information

Integrator
Business Intelligence  SAP Business WebSphere Information ~ Pentaho™, Eclipse BIRT?
Intelligence Integrator
Mobile Infrastructure SAP Mobile WebSphere Everyplace Funambol®*
Infrastructure Mobile Portal Enable
Development SAP NetWeaver Rational Application Eclipse
Environment Studio Developer for WebSphere,

WebSphere Business
Modeler, WebSphere
Integration Developer

Figure 9: Secondary SAP, IBM and OSS Components
Source: SPI

The correspondence chart repeats the findings tfhengeneral architecture comparison:
SAP provides a clear, unified view on its produ¥et, this clear view is accompanied by
restricted choice for the customers and fewer optio exchange individual parts. Also, a
NetWeaver runtime system is far more complex thajgested by the clear conceptual
architecture. The discussion of usage types abdwmvss that most NetWeaver
functionality requires multiple applications to lbembined, which frequently include
software from SAP’s OEM partnéfs

In contrast, IBM has a much more componentizedymtoportfolio. For every particular
need, an individual product exists that can begymated with other products by several glue
mechanisms. This architecture gives customers & rhigher degree of freedom, but

makes it somewhat more difficult to get a cleatysee of the overall system.

From the SOA point of view, IBM's way of assemblimgpducts is much more service
oriented than SAP's - SAP follows a monolithic takeor-nothing strategy, whilst IBM
gives its customers the choice to assemble theirmaduct portfolio.

'8 Successful MDM is a very hard organizational roblwhich can only be supported, but not at allesbiwith a software product.
*9 http:/Awww.pentaho.org/

2 hitp:/Amvww.eclipse.org/birt

2! http:/Aww.funambol.com/

22 For example, from companies like Seeburger, ID&&ctand Wily.
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4.3 Conclusions

Contrary to SAP’s marketing messages, NetWeavél iso means a unique product,
when it comes to general middleware qualities. dhly unique area is, by design, the
support for SAP’s legacy environment. OtherwisesrngWetWeaver component has an
equivalent of equal or, in many areas such as pipécation server or the messaging

system, better functionality and maturity in IBM\éebSphere stack.

NetWeaver's unique selling proposition is its iniign of the ABAP stack into the
application server NetWeaver AS. This allows faegnation of existing SAP applications
into the new world of SOA within the applicationosgstem of a single vendor (SAP
itself). Although existing SAP systems are veryantgnt in modern IT infrastructures, this
integration capability should not dominate infrastural decisions. Like all full-blown
J2EE systems, IBM also offers an SAP adapter ferWebSphere product liffe In
addition, SAP does not have a tight integratiomvbet its J2EE and ABAP worlds. Both
stacks of NetWeaver AS do not even share a comnatabase. As such, costly
interprocess communication via Xl, iDoc or JCo éxessary. The NetWeaver AS Java
Stack therefore does not offer a performance gampared to another vendor's J2EE
stack. Decisions should be based on an overall @osan of the individual products
necessary to fulfill the given requirements, not arseemingly simple integration of

existing SAP applications.

2 hitp:/mww-306.ibm.com/software/integration/wbiatkp/mysap/
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5 Detailed Comparison

Based on a survey of relevant literature and waeés s{[Dav2005], [IBM2005b],
[Kar2005], [MVi2005], [Rad2005], [Sad2005], [SAPAMN), [Stu2005], [Wan2003]), this

chapter gives detailed comparisons between indiVitiet\WWeaver components and the

corresponding products from the WebSphere produntlyf. For each product category,

we identify relevant assessment criteria and coenaiP's and IBM's offerings.

Application Server

Application servers are at the heart of both SARE IBM's enterprise infrastructure
products. IBM is focusing on a pure J2EE applicaserver; most of SAP's products
depend on both its ABAP and J2EE application server this section, we compare
essential properties of the J2EE servers influgnitia fulfillment of the key requirements

for enterprise IT architectures above.

Application Server
J2EE-Compliance

High Availability (Cluster) Developer Support
Manufacturer Support 3rd Party Support
\, SAP WebAS
\\ IBM WS App-
Performance  Administrability Server

Figure 10: Comparison Chart of J2EE Application Servers. Higher values are better.
Source: SPI
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Standards Compliance

Both servers adhere to the J2EE standard, albéiésver AS currently supports only
J2EE 1.3 whilst WebSphere's application serveRiEJ1.4 certified. The key enhance-

ments of J2EE 1.4 compared to its predecessor 1Z=dte as follows:

« Support for Web services is assured by JAX-RP(QthelJava APl for XML Remote
Procedure Callfor interoperability with Web services based onABQ the Simple
Object Access Protocaind WSDL, th&Veb Services Description Langugagee Web
services for J2EE specification JSR 921 (definieglalyment requirements) and WS | —
Basic Profile 1.0, a standard targeted at Web cesplatform interoperability. Thus,
J2EE 1.4 enhances the suitability of a J2EE imphtatien for a Web-based SOA
scenario with service interaction using Web sesvic®f these enhancements,
NetWeaver only supports WS-I Basic Profile. ThugbSphere offers a more standard
compliant way to deploy Web services and to aaesaste Web services. This makes it
easier to interface to other standards compliari ¥éevices and also keeps WebSphere
customers an option to protect their investmemieiveloping new services even if they

decided at a later stagemove to another application server vendor.

« Runtime and deployment support of J2EE applicatimnsassured by the J2EE
Management 1.0 API (using Java Management Extengiéh — JMX) and the J2EE
Deployment 1.1 API. These APIs make sure that thandy best-of-breed monitoring
and development tools can be used to create andpplitations on the servers. SAP
provides its own proprietary means of deployingB)2pplications on NetWeaver AS,
the Software Deployment ManagébDM). Although this methodology is consistent
with software lifecycle support in a SAP ABAP emviment, it locks customers into
proprietary technology that will be hard to getafdAlso, SAP customers do not have a
choice for the monitoring tools used in a hetereges runtime infrastructure that
consists both of SAP and non-SAP components —dfeeforced into a proprietary SAP

solution.

ABAP Support

The biggest difference from a functional point aéw is NetWeaver's ABAP stack. It

allows using a single application server hostinth JQEE- or ABAP-based Web services

STRATEGY PARTNERS INTERNATIONAL COPYRIGHT 2006 29



Strategy Partners International

and traditional ABAP ERP applications. However, &RAP and J2EE worlds are too
distinct to be really integrated. The two stack®NefWeaver AS have to access different
databases, as the transaction model of ABAP and #2different (see footnote 15). Thus,
the “two-stack” NetWeaver AS is essentially comsigbf two distinct application servers
that offer simplified JCo (SAP Java Connector) camitation facilities between them. In
a typical SAP ERP system, multiple NetWeaver A$aimses are deployed. As such, the
advantage of being able to use a single applicagorer instance for all tasks is of a more

theoretical nature.

Benchmark Results

Contrary to standard practice, SAP has not puldising benchmark results on NetWeaver
and is prohibiting benchmark publication by thi@tes. In contrast, SPEC benchmarks
are readily available for BEA WebLogic, IBM WebSphand Oracle AS 164 Among
these, WebSphere application server ranked fiesstudy by the Edison Grdtip

The level of maturity indicated by the number ofiec users and number of years of
development leads us to expect WebSphere's applicaerver to be much better

performing than the Java stack of NetWeaver AS.

The lack of NetWeaver benchmark results makes renddficult to plan the hardware

needs of NetWeaver-based applications.

Clustering Support

For a central component such as the applicatiorisescalability and availability is a key
requirement. Sooner or later, a single server matl be capable of either handling the
whole messaging load or the high availability resmients of a large company. Thus, a
clustering solution becomes necessary. Clusteangoe done on the hardware or on the
software level. On the hardware level, a virtuampater is assembled out of many
underlying hardware boxes. On the software lebg,application itself is tailored to be
distributed over many hosts. Obviously, softwaustering has a much higher potential for
efficiency, as particular properties of a spe@afplication can be used to parallelize tasks
on multiple hosts.

24 http://www.spec.org/jAppServer2004/results/jAppSeP004.html
2 http://www.theedison.com/index.php/articles/82
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Both application servers have clustering supporiétWeaver AS, a star topology around
a central messaging and locking component is imgéeal, following the traditional and
proven ABAP application server clustering [SAP2(J05bhe clustering system is
extremely database centric. In our opinion, thissdaot well reflect the new requirements
arising from service oriented architectures, wigeahtralized information processing and

storage. The structure is easy to understandptoatiuces several single points of failure:

- A centralized messaging componfamtsmall messages between cluster members. SAP
claims that by restarting the lightweight messagmgiponent, this single point of
failure is virtually nonexistent. Yet, we considaren small outages during messaging

restart to be harmful to mission critical enviromtse

« A locking server(called enqueue server) provides locking facditie database items
under work. SAP can only assure high availabilifytds component by physical

replication of the enqueue server, necessitatiragditional server.

« A central databaseSAP relies on database vendors to provide rétyahnd scalability
features for the persistency layer.

Although SAP is addressing all potential singlengof failure, high extra effort becomes
necessary. Multiple redundant servers have tothgde assure both high availability and

scalability in productive environments.

The clustering support has been tested by SAP wygtiio 50 machines with standard
applications deployed [SAP2005b]. Yet, SAP does matke any statements about
performance gains by clustering or about behavioleu average application server load
situations. The authors claim that “It is beliewkdt if a productive system is capable of
scaling more than 40 elements, this means it hastigally unlimited scalability.”

([SAP2005b], p. 5). We do not follow this vague wargentation and strongly doubt the

clustering performance of NetWeaver AS until progdrerwise by SAP.

The WebSphere product line has a strong standiolgistering support. Multiple products
support clustering and fail over mechanisms oreufit levels, such as connection to the
public Internet (WebSphere Edge Server), the HTTéves3, the EJB Container
(WebSphere application server), and the databasssatayer [Wan2003]. The impression
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of excellent clustering support of WebSphere is algpported by a comparative review
article from Network Computing [MVi2005].

Database Integration

For database integration, both products providesthadardized JDBC (Java Database
Connectivity) access layer and offer JDO (Java Qitgects) as an alternative. Yet, SAP
discourages its customers from using these stantkshologies and promotes a
combination of the SAP-proprietary Open JDBC andaJ®ictionary technologies
([Kes2005], chapter 4). The development environnientNetWeaver AS exclusively
supports this technology, leading to a high prditbof vendor lock-in if J2EE

applications are developed for NetWeaver AS.

Operating System Support

NetWeaver AS is available for Microsoft Windows,nix, IBM iSeries and UNIX

platforms. WebSphere's application server is availan a multitude of platforms, from
Windows to several UNIX platforms and to IBM's ifeerand z/OS platforms. Also,
NetWeaver AS Java is available in a single condigoin only, whilst WebSphere offers its
application server in multiple packages, rangingmfrthe express edition for small

businesses to the Extended Deployment editiordfearaced clustering.

Summary

In summary, NetWeaver AS complies with J2EE 1.3,dmes not offer any advanced
technology from the J2EE point of view. Its maivaatage is its proprietary ABAP stack.
WebSphere's application server supports J2EE hd, offers superior performance,
scalability and standards compliance compared tévaver AS. Several awards won by
WebSphere application serfeshow that it is also a best-of-breed product i phre
J2EE application server market. NetWeaver AS isedufor companies that almost
exclusively use SAP ERP systems and want to devetop few J2EE based Web
services. As soon as serious use of J2EE is regiWebSphere's application server is by

far superior.

% hitp:/Amww-306.ibm.com/software/infol/websphereéirgsp?tab=awards/index

STRATEGY PARTNERS INTERNATIONAL COPYRIGHT 2006 32



Strategy Partners International

5.2 Messaging Infrastructure and Process Management

After the application server, the messaging infuastire is the second most important
component of each enterprise middleware. Its pyintesk is to route messages between
the individual components involved, transparendiffgrming all necessary transformation
steps and network communication. It should be alsibat the messaging infrastructure is
likely to become a bottleneck, as all informatioithim the system and to and from

external systems involves the messaging system.

The messaging infrastructure is the central comoation facility required for SOA
applications. It is of utmost importance to busingsocesses mapped onto SOA
applications. Processes are assembled via megssetgeen process steps. Thus, business
process management is tightly coupled with the agsg system. SAP Xl contains both
the messaging infrastructure and the process mamggéunctionalities; IBM WebSphere
separates these technically distinct areas into &@3Bessage Broker for messaging and

Process Server for process management.

Messaging Infrastructure

Scalability

High Availability Platforms and Devel. Tools

JMS compliance Predefined Business Proc.

\, SAP XI

\\, IBMESB +
Process Server

Adapter availability \, IBM Message
Broker

Figure 11: Comparison Chart of Messaging Infrastructure. Higher values are better.
Source: SPI
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High-Level Messaging Architecture

The high-level messaging architectures of SAP MI\AfebSphere ESB are rather different
from WebSphere Message Broker's architecture. Xl B8B focus on a single central
component that routes all messages within a sy&&r@005]. Both XI and ESB rely on
an underlying application server and use its diimgiecapabilities for scalability and high
availability. In contrast, Message Broker is indegent of application servers and has a
much more decentralized approach, with multiple s@gs queues distributed over the
network [IBM2005a].

Java Message Services (JMS) Support

Java Message Services (JMSh standard J2EE API that allows distributed maments

to create, send, receive and read messages. Itlegnasynchronous, reliable
communication in distributed applications. MS Provideris a messaging system
implementing the JMS API, consequently allowingmiprograms written in Java to send
messages via JMS. JMS is by far the most impastantiard for messaging systems in the
J2EE world.

WebSphere ESB and WebSphere Message Broker cas ailS providers and thus
interoperate with other standard-based messagstgmyYet, SAP Xl requires an adapter
for IMS, whilst WebSphere ESB and Message Brolkenative JMS providers. Hence,
we expect the JMS performance of the WebSphereipi®tb be higher than that of XI.

NetWeaver AS is a JMS provider of its own, as J8I& part of the J2EE 1.3 standard.
Consequently, SAP is maintaining two distinct mgsgpsystems simultaneously and puts
special and unnecessary focus on its proprietanysystem rather than the standard-
compliant JMS.

Other Integration Adapters

From a functional point of view, a messaging systeralue is defined by its ability to

integrate a variety of different applications bitadle protocol adapters.

If the integration need is primarily between ergtSAP systems without any intentions to
go beyond, XI should be considered. With SAP's oeed to employ Xl's capabilities for

integrating its own applications, we expect Xl tecthme the solution of choice for
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messaging between SAP applications. XI supports i@w RFC with a proxy concept
that does not need additional adapters. A limitatd Xl in complex scenarios is its
missing support for multi-command transactions tdug missing transactional context for
multiple call$’, leading to complex programming tasks and highgaiémentation cost.

Also, the suitability of XI in RAS scenarios is ny@t proven.

If external applications are to be integrated,rthmber of adapters supported 3472 is
significantly lower than that biBM®. In addition, the WebSphere Business Integration
Adapter® add-ons to WebSphere ESB and WebSphere Messager Bifer advanced
SAP connection facilities that allow seamless iraton of SAP systems [Dav2005]. They
support bidirectional RFC (Remote Function Call BAPI interfaces) and ALE
(Application Link Enabling via IDOC messages) conmigation with SAP systems. Being
independent from an application server, WebSphesssije Broker's base technology
WebSphere MQ can also be deployed on a lightwesghter without any J2EE
infrastructure. This is advantageous for integegliagacy applications.

Clustering Support

The dominant non-functional property of a messagiggtem is its reliability and
scalability, which can only be assured by clustedapabilities. SAP Xl and WebSphere
ESB offer limited clustering facilities. The majdrawback is that there is only a single
instance of the central integration engine, pa#iytbecoming a bottleneck. To a limited
degree, this situation can be remedied by clugtesinthe underlying NetWeaver AS
instances. Still, the central database, messagidgeaqueue servers of NetWeaver AS
eventually become a limiting factor. Although itstatectural approach is similar to XI,
WebSphere ESB has an advantage, as clustering d¥étivSphere Application Server is
less complicated, involves fewer servers to bdaaeld, and is more proven than that of
NetWeaver AS.

27 hitp://help.sap.com/saphelp_nw04/helpdata/en/64Bi673028e10000000a1550b0/content affitem of constraints list: “Calls are
stateless and sessions are not supported. Timerérésactional context for more than one call.”)

28 seehttp://help.sap.com/saphelp_nw04/helpdata/en/0dAk#y 42960de10000000a114084/contentdntj?], page 154 for a detailed list

29 seehttp://www.ibm.com/software/integration/wbiadaptepps/for an overview

30 http:/Avww-306.ibm.com/software/integration/wbiatp/mysap/
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IBM WebSphere Message Broker offers an advancesteting system for remote
messaging. It supports setting up multiple messpgeies on multiple hosts. Message
queues can be shared among hosts, leading to d-maoin processing scheme. In
addition, WebSphere Message Broker provides mesinanio avoid remote transmission
of messages that can be processed locally. Alsalolar in case of failure of individual

hosts is handled transparently.

Thus, high requirements for high availability amdgoalability can be fulfilled easily with
WebSphere Message Broker. Both SAP Xl and WebSpE8E also allow clustered
setups, but rely on a single database for synctatioin. The setup of an ESB system is
less complex than that of an XI system, as fewsesghave to be clustered.

Predefined Business Processes

With the release of NetWeaver, SAP continuesgt# ttollaboration with IDS Scheer and
integrates the ARIS business process modelingstetainto NetWeaver. This integration
has the big advantage that many existing predebasthess processes can be reused with
XI. SAP leverages its domain knowledge and carefbe provide business processes for

integrating its own applications such as CRM or. R/3

Being a pure infrastructure platform, WebSpheresdoet come with any predefined
processes. However, WebSphere Process Server supptir the BPEL standard and a
state machine approach to processes. As suchitidafiof custom business processes is
simpler than with SAP XI. Also, IDS Scheer and IBMnounced a collaboration on
importing processes modeled in ARIS into WebSpReaeess Senvér This integration
will allow current SAP customers to reuse their 8Rprocesses in a WebSphere

environment.

Platforms and Development Tools

SAP Xl is deployable on Windows, AIX, HP-UX, SolgrLinux and OS/400 platforms.
On z/OS, only High Availability solutions can bepiiyed. Being a pure J2EE application,
WebSphere ESB runs on all platforms supported byoSfeere Application Server.
Linux, multiple UNIX platforms, IBM's z/OS, i/OS dnWindows are supported.

31 http:/Avww.ids-scheer.com/international/english#sf@4094
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WebSphere Message Broker is based on the longirgianiebSphere MQ and

consequently available on virtually any enterppisgform.

Configuration of Xl is handled with the custom Skiegration Builder. Both WebSphere
products rely on WebSphere Integration Builder thamtegrated with the Eclipse-based
IDE used for application development. Thus, IBMeddf an integrated tool chain for
developing applications and configurations for dpplication server and the messaging
infrastructure, whilst SAP customers have to use diiferent tools for these interrelated

tasks. We will further discuss the issue of devalept environments below.

Summary

As with the application server, the messaging stifteture component of NetWeaver can
only be recommended for companies with a strongsfan SAP ERP applications and
relaxed RAS requirements. If multiple diverse systeare to be integrated, WebSphere
ESB is somewhat and WebSphere Message Brokeifas byperior from a functional and
performance point of view. If the expected mesdage is high, Xl and ESB users might
potentially run into problems due to the centralizechitecture with limited scalability.
Message Broker's clustering capabilities scale metter. In summary, WebSphere
Message Broker offers a much higher degree otitita flexibility and scalability than
SAP XI. WebSphere ESB is close to Xl both in teaharchitecture and functionality, but
has a more convincing standards-based developmeickgployment process.

The process management part of XI has the advaotesgyeral predefined processes for

SAP ERP systems. WebSphere's Process Serveraffeh&r modeling capability.
5.3 Portal Server

In large corporate IT setups, employees, partnetsB2B or B2C customers have to
access a multitude of applications. Portal systefies a unified Web-based view on alll
these applications, including facilities such aglsi sign-on (SSO), search over multiple
applications and a unified user interface.

The key requirement for a portal product is theilaldity of portlets, front-ends for
existing applications that snap into a portal'diethipresentation. SAP and IBM follow
different strategies: SAP has strong support fopibprietary iView technology, IBM is

supporting open standards.
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iView is a proprietary SAP standard for integratapplications into EP. More than 2000
IViews are currently available, mainly for SAP apglions. iViews can be written with the
SAP Portal Development Kit (part of NetWeaver Depel Studio) in multiple
programming environments (ABAP, .NET, Java). WeleBgtPortal can integrate iViews
only via iFrames coming from SAP EP. However, Boeeit Portlet Factory for
WebSphere (Bowstreet Inc. was recently acquiredM) offers another option to access
existing SAP applications via JSR 168 compliaiBiM proprietary portlets.

IBM's portal product supports the proprietary IBMriet specification and two portlet
standards: JSR 188s a Java standard for portlets. WSR$an OASIS standard for Web
services that are to be integrated to portletsh Bsiindards gained wide industry
acceptance in recent years. If a portlet is deeel@zcording to one of these standards, it
can be reused in other portal servers without probl This does not hold true for
proprietary portlets developed as SAP iViews or IBbftlet. Although SAP frequently
talks about its participation in the definitiontbé JSR 168 and WSRP standards, we were
unable to find any announcement about JSR 168 &R\ compliance within EP or any
roadmap towards it. A key impediment for SAP toomemodate the JSR168 standard is
historical baggage: SAP instead prefers to suppenproprietary Web Dynpro technology.
We expect that SAP will continue its practice ofcduraging developers from using

standards within portals by providing integrateal gupport only for iViews.

A key problem of JSR 168 and WSRP is the missingpad for inter-portlet
communication (IPC). As most major portal vendtid/] offers an API (Click2Action)
that allows sending messages between portlets. &#&Fs similar functionality via its
Enterprise Portal Client Framework (EPCF). The essor to JSR 168, JSR 286 (Portlet
Specification 2.0), aims at providing IPC facilti@oth IBM and SAP are members of the
JSR 286 expert group. It remains to be seen hovin 184 can gain of JSR 286 without
the support of JSR 168.

Within NetWeaver, support for collaboration and Wrezlge management is packaged
with the portal product. However, both subsystdumgitionalities are not yet very mature:

collaboration provides repositories for online abtiration on documents called “virtual

32 hitp://jcp.org/en/jsr/detail?id=168
33 http:/mvww.oasis-open.org/committees/tc_home.php2ivgrev=wsrp
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communities” and shared calendar functionality“fad-hoc Collaboration”. Knowledge

management is essentially limited to providing doent repositories with search facilities.

WebSphere Portal is available in multiple platfarifise entry-level editions (Express and
Enable) do not offer collaboration functionality.ety WebSphere Portal Extend for
Multiplatforms product integrates a wide array daditame collaboration technology from
IBM's Lotus product family ranging from instant reaging to web-based teleconferences.
In addition, knowledge management is handled byDiB2 content management product

family, offering by far more functionality than inded within NetWeaver.

SAP Enterprise Portal administration and collatimmatcan only be accessed via
Microsoft's Internet Explorer running on Windowshigh is a severe limitation. IBM
WebSphere Portal supports Microsoft Internet Exgoland Mozilla Firefox, and can thus

be administrated from virtually all existing platias.

To sum up our findings, SAP EP is suited for SAB-@hops which run mostly Internet
Explorer. The availability of many iView portletadilitates the creation of a unified view
on multiple existing SAP applications. IBM's Web8gh portal solution is the better
choice for enterprises with more diverse IT langdssalt is also more extensible by IBM's

large set of collaboration and knowledge managetoets.
5.4 Other Components

We have now investigated the most important compsnef the NetWeaver and
WebSphere ecosystems: application servers, megsafiastructures and portals. In this
section, we will have a brief look at the remainpayts of the NetWeaver technology
stack: Master Data Management (MDM), Business ligggice (Bl), and Mobile
Integration (MI).

Master Data Management

Master Data Management is hard to assess, as thendnotation provided by both SAP
and IBM about their respective products is rathmsrse compared to the products
discussed above. From a functionality point of vigwe picture is similar to the portals: If
master data only from SAP applications has to heaged, SAP MDM is maybe the better

choice, as it contains specific schemata for SAMcgtions. If a more diverse set of data
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sources (also including SAP applications) is toirttegrated, IBM's solution should be

considered.

SAP bought key parts of its current MDM solutiorpasgt of the acquisition of the software
company AZl*. Although the current MDM version is already SAs&sond full reimple-
mentation since the introduction, there is stillcmwork to do to integrate MDM fully into
the NetWeaver stack. The key problem is bringinghNio the J2EE stack, thus making it
fully suitable for integration within SAP's ESA \as.

IBM's MDM products follow a best-of-breed approaskeveral tools complement one
another. For example, IBM makes a sensible digimdietween management of product
data, management of customer data and data clgargitransformation. However, IBM

still has to put work in full seamless integratiohthese three tools that have all been
recently obtained from acquired companies: Web&®pRevduct Center comes from Trigo

Technologies, WebSphere Customer Center from DVLDataStage from Ascential.

Business Intelligence

Business Intelligence (BI) is the aggregation dadaut of a production system with the
goal of extracting reporting and analytics inforimat Both NetWeaver and WebSphere

provide BI solutions.

As with most components discussed in this rep@R'S solution is packaged under a
single marketing umbrella. SAP BI is a renamedioeref SAP Business Warehouse. As
such, it offers predefined queries for common SAplieations. On the downside, similar
to MDM, it still has to be fully integrated with N&'eaver and the ESA paradigm.
Recently, SAP announced the Bl Accelerator prodisca package combining highly
scalable hardware and software. However, the aatiele facility is only available for

data sources already imported in a SAP Bl system.

The WebSphere customer can combine multiple predtat extract Bl data, key
components being WebSphere Information Integrafor Querying enterprise data
sources), DB2 Cube Views (for multidimensional gsiag) and DB2 AlphaBlox (a
framework for creating custom reporting applicagjonThese applications are almost

34 A2i's product appears to have a product-only fawitls some recently added extensions for custorasedbobject management.
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independent of each other. As such, it is possiblese AlphaBlox to create reports from
SAP BW data sources or to employ Cube Views taaekilata from an R/3 system. A
major advantage of the IBM product suite is itdighiior integrating almost all available

data sources. Integration of data from an exishiA§ BW implementation is possible via
BW's OLE DB for OLAP (ODBO) functionality.

The core feature set of both products is similath VAP BI clearly focusing on
aggregating SAP-only data and IBM being more opettivierse data sets. The usefulness
of a specific Business Intelligence applicatiormiginly influenced by the nature of the
existing IT infrastructure. As an application pes, SAP can include predefined query
templates in its Bl solution. These templates ifat#l the creation of custom query and
reporting applications. IBM, as a database proyidan leverage its DB2 database to
enrich the functionality of DB2 Cube Views.

Mobile Infrastructure

With an increasing demand to integrate field wasker corporate IT infrastructures,
mobile integration solutions are a key requirenfi@ntnodern IT middleware solutions.

SAP offers its Mobile Infrastructure component ast pf NetWeaver. This product is
primarily targeted at accessing existing R/3 ERBliegtions with mobile devices. For this
purpose, SAP follows a thick client approach: amsfiava-based code on a mobile device
communicates with a NetWeaver AS via the HTTPSopmt The client software also
supports advanced synchronization features foinefiise. We hear concerns from the
market about the speed of the overall solution.attiioute this to SAP MI using a full-
blown but outdated Java Runtime Environment (var$i@.8) that was originally designed
for desktop applications instead of relying on Javilicro Edition (J2ME), a special

stripped-down variant of Java for low-power devisesh as cell phones or PDAs.

In contrast to this rather simplistic approach, IBNdbroduct WebSphere Everyplace
Mobile Portal aims at making available all portahtent on a mobile device. For this
purpose, multi-device rendering and image converfsioilities are included. These allow
defining how content of the main corporate portaldd on WebSphere Enterprise Portal is
to be displayed on mobile devices. If this thiratiapproach is not sufficient, WebSphere

Everyplace Micro Environment enables developmentcastom J2ME applications
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integrated with the remaining enterprise infrastmec J2ME applications are not only
suited for rather powerful PDA devices, but alsostandard cell phones. Moreover, IBM's

Via Voice system can be integrated to allow folegpecontrol on mobile devices.

IBM's solution offers by far more features necgsfarmobile use. In addition, only IBM
takes the concept of SOA to mobile devices andvallihe development of Web Services

on mobile devices, integrated into a full SOA amtture.

5.5 Development Environment

Recalling the discussion of ecosystems in chaptins3section discusses the most visible
developer support of both product lines under ematiwn: the development environment.
Some details of them have been mentioned in ttapteh already. This section gives a

high-level view.

NetWeaver: Fragmented and Proprietary Tools

SAP appears to be new to the open J2EE world. Tée \&here this becomes most
obvious is how development tools support createwg applications. The SAP tools reflect
the organization of large corporations: hierardhiokes, strict processes and proprietary

technologies.

The main tool for development of J2EE applicatisnsetWeaver Developer Studio. This
tool is based on the open source tool Eciibsdowever, NetWeaver sticks with the
outdated version 2 of Eclipse, taking away manyhefadvanced capabilities like code
assessments or multiple wizards. In addition, gar8iis much more stable and has higher
performance. Perhaps the biggest problem with ukiegld Eclipse version is that the
Eclipse plug-in interface was redesigned from shraonsequently, plug-in development
on version 2 came to a standstill. This poses qoéeti problems when new J2EE
frameworks from the open source community are tadegl — more often than not these
frameworks rely heavily on development time supfrorn Eclipse plug-ins. Also, when
eventually moving to the current Eclipse versidip@prietary SAP extensions have to be
redesigned. We expect major disruptions both foP'SAnternal development and SAP's
customers. As a further restriction, NetWeaver e Studio is only available for the

Microsoft Windows platform.

35

http://www.eclipse.org
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SAP extensions of Eclipse include specific supgort multi-developer projects and
support for Web Dynpro, SAP's client-side userrfate framework. Web Dynpro is the
Web-based successor of Dynpro, SAP's GUI librasyséch, Web Dynpro offers a simple
migration path for SAP developers to Java-baseticappns. However, vendor lock-in
occurs, as Web Dynpro is a proprietary SAP teclyyoloot available on other J2EE
platforms.

For Business Process Modeling, SAP continuesgte tooperation with IDS Scheer.
ARIS for SAP NetWeaver allows graphically modelimgsiness processes implemented in
NetWeaver. With the new integration capabilities ARIS and WebSphere, these

processing capabilities are also available foMtledSphere ecosystem.

Unfortunately, development for the Xl messagingaisiructure requires a separate tool,
the SAP Integration Builder, requiring higher tmageffort. In addition, when developing
custom extensions for XI within the Java langu#dge,not possible to use a single tool for

development and integration.

A last important issue is the recommended deployrpeocess when creating J2EE
applications for NetWeaver. Neither JAR (Java aehi a bundle containing all resources
of an application) nor WAR (Web archive — a bunditaining resources of a Web
application) can be deployed in NetWeaver®@8ithough it is possible to directly deploy
EAR (Enterprise archive) files to NetWeaver ASs ti2EE standard way of deployment is
not recommended by SAP and therefore not suppfmtgmtoduction environments by the
development environment. Instead, a developmemepsosimilar to ABAP development
is proposed. It involves an SAP-specific module ceph (composite application
framework — CAF) that is an extension of Java'«age concept, a SAP-controlled name
space concept instead of Java's URL-based namess@a a multi-stage deployment
process. Although this process seems to be watiriss and proven in ABAP practice,
companies using this development and deploymenepscexclude themselves from many
innovations developed within the J2EE world, pritgazoncerning agile methods such as
refactoring, continuous integration and testing.PSAcommitments to its own ABAP

3 http://media.sdn.sap.com/html/submitted _docs/sap_jRigration_kit webpages/migration/deploy unitsl.ht
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legacy make a lot of sense for traditional ABAPgpaonmers venturing into the J2EE-
world. For J2EE thoroughbreds, they definitelyateck-in.

WebSphere: Unified Modular Tools

As discussed previously, IBM offers particularlyogosupport for developers. For the

WebSphere product line, it also uses the Eclipm@divork as a basis. However, as the
founder and principal sponsor of the Eclipse ptoj®M has much more experience in

this tool and consequently uses many more ofatsifes.

Rational Application Developer for WebSphere Sofewves based on Eclipse version 3,
thus allowing developers to employ most existinggphs for the Eclipse platform. In
addition, it includes unit testing facilities for &y services and portlets. Web front-end
development is supporting the standard Struts Rdrdmeworks, enabling developers to
create code portable to other J2EE compliant emviemts. IBM integrated the Rational
modeling tools with its Eclipse-based developmentirenments. As such, support for
UML-based modeling of Java applications is integtah the WebSphere development
environment.

A big plus of WebSphere's Eclipse-based developemantonment is that it gets used for
all of the WebSphere products discussed in thigrtephis leverages efficiency gains in
developer training and encourages development pficapons employing multiple

infrastructure components.

Business process modeling in WebSphere is poséibtee WebSphere Business Modeler
(that integrates with the Rational Application Dieper IDE), but also using ARIS from
IDS Scheer.

5.6 Standards Compliance

This section gives a brief comparison of how thepeetive products comply with J2EE-
relevant standards. Figure 12 gives a summarizirgirgnt perspective on how well the
primary components of both NetWeaver and WebSpber®rm in terms of standards

compliance and feature richness going beyond stasda

Both application servers are compliant with J2E&t, WebSphere already fulfills the new
J2EE 1.4 standard; NetWeaver is still stuck withdlder J2EE 1.3 standard.
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For the portal products, only WebSphere PortalMaitiplatforms fulfills the JSR 168
standard for portlets. SAP has been claiming foresbme that standard compliance is just
around the corner, there is no clear date whermtipigrtant standard will be fulfilled.

In general, SAP is rather vague on standards.dhislmost impossible task to find out
which standards are actually implemented, as affidocuments mix up planned and
realized standards (e.g. [SAP2005a]). Essentiaflyyestandard is planned, but there is no
published roadmap for realized standard compliamceno credibility history of actively

pushing open standards.

Quality/

Richness +ws Message

Broker
WS AppServer+

+ SAPEP | s portal +

SAP XI 4+ WS ESB
+

4+ SAP WebAS

»
»

Standards Compliance

Figure 12: Standards Compliance Quadrant for NetWeaver and WebSphere.
Source: SPI

Contrary to that, IBM has high credibility in follang open standards — its WebSphere
product family has consistently been up to daté wie newest standards, development
tools offered by IBM support developers to credémdards-based software, and finally
IBM's commitment to open source software giveg@ngthint that IBM understands the

importance of openness in infrastructure softwarembetter than SAP does.

In summary, SAP is performing quite poor on fufidj the J2EE philosophy of standards-
based software. A recurring theme in our discussothat SAP is trying to guide

developers into using proprietary technology, esayt leading to a lock-in by SAP. In
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contrast, it is possible to develop fully J2EE cbamp software using WebSphere —

although some of the advanced WebSphere featusegenhtost.

5.7 Comparison Matrix

Category
Application v
Server
v
v
X
X
X
X
X
Messaging v
Infrastructure & v
Process
Management v
X
X
X
X
Portal 4
v
X
X
Master Data v
Management
X
X

NetWeaver Component

complies with J2EE 1.3 and WS-I
Basic Profile 1.0 standards
integrated ABAP stack

simple integration of SAP-only
ERP systems

poor integration of ABAP and
J2EE stacks

clustering support is in initial state
of maturity

few published performance data,
no SPEC benchmarks

support for non-SAP ERP
systems virtually nonexistent
proprietary database access layer

integrated iDoc and RFC support
simple star-shaped
communication topology
availability of predefined business
processes

JMS support requires extra
adapter

unproven scalability

dependency on SAP application
server

development environment distinct
from application server's

excellent support for SAP
proprietary iView portlets
simple integration of collaboration
and knowledge management tools

no support for JSR 168 portlet
and WSRP standards
limited collaboration support

predefined data consolidation
templates for existing SAP
applications

not yet integrated with remaining
NetWeaver stack

limited customer data integration
support

WebSphere Component

v

AN

AN

complies with J2EE 1.4
standard (includes WS-I,
deployment and management
standards)

proven clustering supporting
proven best-of-breed
performance

convincing support of open
standards for SOA

allows to integrate ERP
systems from multiple vendors

integration of existing SAP
ERP systems more complex

proven high performance
proven clustering support

very large number of adapters
for integrating most existing
enterprise systems
development environment
integrated with application
server's

import of ARIS process models
announced

potentially complex
configuration

excellent support of JSR 168
portlet and WSRP standards
wide range of collaboration
tools are integrated in Extend
edition

full-blown content
management solution can be
integrated easily

integration of SAP ERP
content mainly via Bowstreet
Portlet Factory

Best-of-breed MDM approach
Complete approach
addressing multiple master
data management issues
including cleansing and
heterogeneous support

multiple tools (depending on
integration scenario) with
potentially complex
configuration
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Category
Business v
Intelligence
v
X
X
Mobile v
Infrastructure
X
X
Developer Tools v
v
X
X
X
X
Standards v
Compliance®
X
X
X

NetWeaver Component

interesting high-performance
accelerator technology
predefined query templates for
SAP applications

strong support only for SAP data

sources

not yet integrated with remaining

NetWeaver stack

focus on synchronization issues
with mobile devices

targeted at accessing R/3
applications, no explicit SOA
support

relies on outdated and resource-

hungry Java runtime for mobile
devices

partially based on open source
Eclipse framework
development process matches
with existing ABAP processes

outdated Eclipse version 2
strong focus on proprietary SAP
technologies

multitude of tools for individual
NetWeaver components

only available on Windows
platform

application server fulfills J2EE and

Web Services standards

base technology (e.g. ABAP,
iView, System Landscape
Directory) is SAP proprietary
vague communication policy of
SAP regarding standards
compliance

development tools lure users into

proprietary SAP technology

WebSphere Component

v

v

Figure 13: Detailed Comparison Matrix

complete data integration
product suite

equally good support of all
data sources

leverages custom functionality
of DB2 database (even within
SAP systems)

multiple tools with potentially
complex configuration

full-blown mobile access
solution

incorporates voice control on
mobile devices

SOA support

J2ME support

multiple tools with potentially
complex configuration

based on open source Eclipse
framework

integrated environment for all
infrastructure components
based on new Eclipse version
with large set of available plug-
ins

available on Windows and
Unix

integration of Rational
modeling tools

all relevant standards
implemented in timely fashion
credible standards policy due
to open source commitment by
IBM

developer tools support
standards-compliant
development

% Due to SAP’s communication policy, it is diffictdt find out the true standard compliance of Netvéea
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6 Strategic Conclusions

Summarizing our findings, we conclude that SAP &gsoprietary understanding of the

SOA philosophy. The primary goal of interoperaldenponents that are independent of a
specific vendor's infrastructure platform will tgplly be hard to reach when using the
NetWeaver technology stack. Instead, developerslunesl into using a large set of
proprietary SAP technologies, eventually leadingeibanother pure SAP system, this time
implemented in the Java programming language ithisitEABAP. SAP still has to prove

its claims of openness and functionality at pahwie leading competitors.

IBM and other vendors offer a convincing SOA infrasture. IBM does not only support
current versions of open standards, but also &ctsigports developers in adhering to
these standards and gives them the freedom to elemyapeting applications. On the
downside, IBM's customers sometimes have a hardirjdimg the right overall solution

out of the vast number of possible combinationghef large number of interoperable

WebSphere and third party products.

6.1 Recommendations for SAP

SAP has never been a general infrastructure pnowide is still doing a mediocre job
trying to become one. The business goals of ancagiph provider are too different from
those of an infrastructure provider to fit easilghin a single company. Instead of further
pursuing its current strategy, SAP should focusitenstrength within the enterprise
application market and transform its current sohgito fit into an open SOA world.
Within this new enterprise IT vision, interoperébiband standards adherence are a must
for vendors of best-of-breed applications. SAPadsserved best-of-breed position in the
ERP application market and should take this maket basis to explore new opportunities
in application markets partially covered by NetWarawuch as business intelligence and

software-as-a-service.

SAP and the J2EE Application Server Market

J2EE application servers are part of the SOA itrfretiire and not of custom enterprise
applications. Therefore, SAP should treat the J2RRlication server market like the

database market: A mature commodity market in whidficiently many vendors provide
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products that comply with a common standard. TBA$, should be vendor-agnostic. Like
it does with the leading database vendors, SAPIglufter a certification program that
allows J2EE servers to be certified as SAP-comiplifihis certification should cover

commercial and open source servers.

SAP's own J2EE product, the NetWeaver AS Java Stasknever been in the J2EE top
tier since its inception. Moreover, it looks unlikéhat it ever will, as the consistent and
embarrassing delays in NetWeaver AS's standard lzomo painfully show. Therefore,
SAP should discontinue it or divest it into a sepaicompany, as SAP has done before
with its in-house database (now MaxDB). It is nothe interest of SAP to maintain the
costly development of a mediocre product that atesithe SAP customers that want to
run on a best-of-breed J2EE server, be it comnt@rc@en-source.

SAP and Developer Support

Currently, SAP supports primarily developers ofi¢acorporations, being organized in a
hierarchical and bureaucratic fashion. HoweverJeadevelopment methods become
increasingly important. SAP could profit a lot frosupporting independent software
developers. They should not be regarded as coropetit SAP business, but rather as an
untapped resource that can help to increase tlfidness and therefore the importance of

systems using SAP technology.

Such an open standards strategy should also bevéallfor the development environment.
Currently, SAP is stuck with an outdated fork af #clipse framework. Instead, it should
take an up-to-date version of the framework andeldgv all of its extensions as
interoperable plug-ins, making sure that developers integrate their custom favorite
tools, potentially supporting non-SAP technolog@herwise, locking developers into
proprietary old technology will discourage innogas and lead to a low performing and

frustrated developer community.
6.2 Recommendations for IBM

With hardware, operating systems and databases,h@valways been an infrastructure
provider. With enterprise infrastructure as thenfiation of a SOA-based corporate IT

world, IBM has been correct in putting great effoit transforming its infrastructure
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offerings to comply with the SOA paradigm. Nevelktks, there are some points that

warrant improvement.

Product Fragmentation

IBM has an extremely broad product range that gigneled massively by a large number
of acquisitions. Several business tasks such asdsssintelligence or a portal with
collaboration support require a combination of ipldt IBM products. Although this
approach allows customers to specifically taileirtproduct range, which is an advantage,

we see two problems:

» High marketing and consulting efforts are necesgashow the possibilities that
arise from all possible combinations of producsP$ould act as a role model for
clear marketing: “There is NetWeaver, it considtsia components, and each
component has a clear purpose”. In contrast todnaBM customer is faced with
dozens of products with partially overlapping fumality, where several products

like the application server are available in sehdifterent configurations.

« Once a customer selects a combination of produdsfiguration becomes
complex. The products not only have to be adaptéididually to the customer's
IT structure, but also the interrelations of thpsmucts have to be configured. As
there is a high probability that a specific prodrarbination is unique for a single

customer, help from the community becomes muchehaodbtain.

In the long run, we recommend reducing the numbetifferent products and product
variants significantly. IBM appears to have ideetif this and is simplifying its core
middleware structure with its SOA message and SOénéation platform effortsThe
recent shift to the V6 WebSphere product linelegsge step into the right direction.

Communication

The product fragmentation just discussed makes conaation a hard job. It is not clear
which set of IBM products are targeted at SOA, Widnes are for virtualization or which

products support collaboration. Instead, everytisngut under the somewhat mystic label

% In reality, both SAP and IBM runtime systems regjai similar amount of interoperating components.
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of “on demand business”. SAP's strategy of comnatinig a clearly layered architecture
gives a much clearer picture of each product's watlein the company's portfolio than
IBM's perhaps technically more accurate pictureBabiness Integration Accelerators
([Sad2005], p. 4).

6.3 Recommendations for Customers

In principle, all of NetWeaver's functionality cle substituted by WebSphere products.
From a functional SOA point of view, there is ndiekifeature in either NetWeaver or
WebSphere. However, non-functional properties saaglstandards compliance, ease of
integration with existing systems or scalabilityrywasignificantly and will impact
customers. For all infrastructure aspects, NetWeaugehind best-of-breed products from

competitors, whilst WebSphere often ranks amonddisé products available.

Risks and Opportunities

In our opinion, SAP currently tries to lock its tarsers into proprietary technology when
making the transition to SOA. This is highly darges for two reasons: scalability and

ecosystem support.

When introducing a SOA, initial load on the systesn be rather low. However, as more
business processes are implemented within the readigm, infrastructure load will
significantly increase. At some point, overall systperformance will suddenly not suffice
any more. Especially XI, NetWeaver's messaging co@pt, is not convincingly scalable.
The probability of future problems is high if a tareer opts for introducing NetWeaver in

its current version as the basis for a future S@¥astructure.

The current NetWeaver developer ecosystem isatestrio SAP partner companies. This
excludes the large J2EE ecosystem that will bengakdor creating successful SOA
systems. If SAP continues its restricted informmatmolicy, its ecosystem is likely to
stagnate. Thus, developer resources will remagehawith standards-based J2EE systems

and not be applicable for SAP specific technologies

Recommendations for Existing NetWeaver Customers

To reduce the danger of vendor lock-in, existingWemaver customers should aim at

closely following open standards and not make @igeaprietary SAP technology such as
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Web Dynpro or Open JDBC. Also, there is no techmegessity to use all NetWeaver
components — for example, if a company already d#8/eaver Bl, there is still the
possibility to aggregate its data in WebSphereaPaid DB2 AlphaBlox.

Recommendations for Customers Considering NetWeavedoption

Reconsidering the different perspectives on Net\ediscussed at the beginning of this
report, we again differentiate between pure-play $&ers, SOA-minded SAP users and

users looking for a SOA infrastructure.

Pure-play SAP users not interested at all in SOAatdave any urgent technical reason to
migrate to NetWeaver. They should save money alay @eloption until they are forced
by SAP.

We recommend migrating to NetWeaver only for SOAdied SAP users with an almost
exclusive use of existing SAP applications. Theaathges of NetWeaver lie in integration
capabilities with SAP applications; integrationtwihird party systems is poor compared
to competing products such as IBM WebSphere. Iftoomsrs now decide to use
NetWeaver as SOA platform, it is very likely thbaey will be stuck with a SAP-only
system and be in trouble whenever they want tgiate third party applications. Instead,
the path to SOA should be taken in a completelydstals-compliant way and be based on
products that implement an up-to-date set of rekegtandards. This also leaves the
possibility to make a transition to upcoming bddbreed products for parts of the

enterprise IT system.

We strongly discourage generic middleware usergiigofor a J2EE-based SOA
infrastructure from selecting NetWeaver. AlthougletWeaver fulfills the core J2EE
standards in outdated versions, none of its imfretsire components is among the best-of-
breed products, from a performance or an admitiistrgoint of view. Also, SAP's
ecosystem support rewards developers adheringpigiary SAP methodologies. Thus,
we expect NetWeaver's ecosystem standard compliarice reduced even more in the

future.

While SAP's superior marketing makes it easy farsiso quickly come to grips with

SAP's vision, we encourage users strongly to gosteye beyond and scrutinize features,
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quality and maturity. This is where IBM excels alilyh it may be a little more difficult to

consume technical details than easy-to-read magketaterial.
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7 Glossary

ALE — Application Link Enablingis a proprietary SAP standard for configuration,
operation and synchronization of distributed appilims. ALE employs asynchronous
communication for synchronization and synchronoosiraunication for reading data

items.

BPEL — TheBusiness Process Execution Langupgevides a means to formally specify
business processes and interaction protocols. Iplogsn Web Services as its

communication protocol.

EJB — TheEnterprise Java Beanstandard defines a component model for enterpFise

applications.

ETL — Short forextract, transform, loadData is extracted from one data source,
transformed in some other format and loaded intdhen database. ETL functionality is a

prerequisite for every enterprise integration systearticularly data warehouses.
JEE - the currently rebranded J2EE.

J2EE —Java 2 Enterprise Editiois a collection of standards defined by Sun Migstams
helping to create enterprise applications withtine programming language.

J2ME —Java 2 Micro Editionis a stripped-down variant of Java for low-powevides
such as cell phones or PDAs.

JCo — SARJava Connectors a proprietary SAP standard for accessing ABARams

from Java programs.

JDBC —Java Database Connectivity a technology that abstracts from concrete datab
implementations in J2EE. As strings with SQL stagiets are used with JDBC calls, it is
still possible that dependencies on concrete dsgatysstems are introduced.

JDO —Java Data Objectss a standard for abstraction from databasesmwitie Java

language.

Open JDBC -Open JDBJs a proprietary SAP standard building on top@BC. It uses

SAP's proprietary OpenSQL for communication wittatlases.
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OpenSQL -OpenSQLis a subset of SQL specified by SAP for vendomatia access of
R/3 and NetWeaver systems to database systems

RAS — Reliability, Availability and Serviceabilitare the key requirements for high
availability clustering solutions.

SOAP —Simple Object Access Protodslan XML-based protocol for exchanging data

and remote procedure calls. It is relevant for \8&tvices communication.

WSDL — Web Services Description Languagea platform-, language- and protocol-

independent standard for the description of Welis that exchange data.
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