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ABSTRACT

| ndustry white papers are increasingly being
used to explain the philosophy and operation of a
product in marketplace or technology context. This
explanation is used by senior managers for strategic
planning in an organization. This research explores
the effectiveness of white papers and strategies for
managers to learn about technologies wusing white
papers.

The research is conducted by collecting
industry white papers in the area of Information
System Integration and gleaned relevant information
through text-mning tool, Vantage Point. The text
m ned information is analyzed to provide solutions for
practical problens in systens integration narket. The
indirect findings of the research are New System
I ntegration Business Mdels, Mthods for Calculating
RO of System Integration Project, and Managing
| npl enent ati on Fail ures.
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Chapter 1
| nt roducti on

VWHAT | S A VWH TE PAPER?

In information technology, “a white paper is
often a paper witten by a |lead product designer to
expl ain the philosophy and operation of a product in a
mar ket place or technology context.” [Smith, D. Tom
2002] It is a not too-detailed technical explanation
of an architecture, framework, or product technol ogy.
Typi cal |y, a white paper explains the results,
concl usi ons, or construction resulting from sone
organized conmmttee or research collaboration or
design and devel opnent effort. Witepapers are the
first step in t he process of converting a
technol ogical dreaminto a reality.

MODERN TECHNOLOGY MEDI UM COVMUNI CATI ON

There needs to be cooperation in an organizational
context grounds on comunication. Ml one’'s approach
describes the relationships between coordination,
cooperation, comunication and comunication nmedia in
a top-down manner. There has to be an appropriate
conmuni cation medi um which woul d inprove conmunication
and thereby indirectly contribute to cooperation for
the introduction and adoption of new technol ogies for
systemintegration.

"Asynchr onous and synchr onous oper ati ons are
conpl ementary subparts of large tasks or activities. A
meeting proceeds in a largely unstructured way, but it
can contain i sl ands of structured synchr onous
operations. This calls for integrating support for
structured/unstructured activity on the one hand and
for synchronous/asynchronous activity on the other.”
[ Schoder, 1996]



USE OF WH TE PAPERS BY MANAGERS

Klare (2000) says a witer should ideally have a
detailed picture of his audience. An author should
have information about r eadi ng, educat i onal and
intellectual |evels, background or previous experience
with author’s topic, interests, level of notivation,
and voluntary or involuntary attention to the
material. The audience has to be figured out wusing
readability formulae. Doing this before the witing is
started will nake the witing nore nmechanical and take
away the individuality of style. The concern should be
on organi zation and enphasis. If the witer decides he
may not reach his/her audience, revision should be
called for. The enphasis would be on the structure of
witing; the content of the material is decided by the
author, and it should remain his/her concern.

Hargis (2000) ranks the levels of readability in

descending order as legible, interesting, doable,
conpr ehensi bl e, transl at abl e, and | ear nabl e.
Wi t epaper readers are nornally part of a specialized
audi ence. Klare (2000) acknowl edges that if the
witer is interested only in a small, specialized,
hi ghly educat ed audi ence, t he principl es of

readability presented may not be of great concern. But
the argunent is that the users have to deal with the
conplexity of the topic. New users seened to be nuch
| ess tolerant of material that is hard to understand
and use. Research on cross-cultural characteristics
such as individualism and collectivism (Hofstede,
1980), high context and |ow context comrunication
(Hal I, 1973), and universalism and particularism
(Tronmpenaars, 1998) is now being applied to technical
comuni cation (Honold, 1999; Thatcher, 1999).

“1 BM devel oped an early grammar and styl e checker
called EPISTLE, which was intended to help stanp out
gobbl edygook as well as poor constructions in business
communi cations, later used by technical witers.” [|IBM
Corp., Readability and conputer docunentation, 2000].
The two mmjor approaches to the content are task
orientation and mnmnimalism The principles of task
orientation i nvol ve under st andi ng t he audi ence,
specifying the wuser’'s tasks, and organizing the
i nformation around sets of i nstructions with
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supporting conceptual and reference information.
Researchers at the IBM Watson Center found out that
the docunmentation needed to be reengineered; cutting
away nmuch information and adding information to help
users get started quickly on realistic tasks and to
give them pointers when they made m stakes. This was
called as “mnimalisni.

The six characteristics of quality inprovenent
nodel are accuracy, appear ance, ext raneous
i nformation, m ssing information, readability and
usability (IBM 1985a). Information on the web has
three parts that nake its three-dinensional nature:
architecture, interface, and i nteraction.
“Architecture is the structure and organization of
information. Interface is the el enent between the user
and the conmputer that conveys the architecture.
Interaction is action the users assign to the elenents
based on how they perceive.” [Zibell, Kristin, 2000]

AUDI ENCE, PURPGSE, AND CONTEXT OF WH TE PAPERS

“The wuser is whoever we mght inagine using our
texts. Any nontrivial understanding of audience has to
go beyond sinple denographics to what the audience is
doi ng and what goals they expect to neet.” [Spinuzz
(1999)] For instance, an author wites a nmanua
describing how to use Mcrosoft Wrd. He assunmes that
the end user (the imgined audience) and the author
share the goal of teaching the user how to (anpbng
ot her things) create new docunents, style, use styles,
and avoid calling technical support. “But the user nmay
have ainms that the author does not share, such as
witing Wrd macro viruses or calling technica
support people at their homes at 3 A M The author of
the whitepaper does not docunent this usef ul
informati on because although it neets the user’s

goal s, it cont ravenes t he goal s of hi s/ her
organi zation.” The context of the whitepaper relies on
the user’s purpose. Busi ness nmanagers use the

whi tepapers to make future decisions and wite
strategic plans, while analysts mght find the same
whi t epaper as an update of technol ogical ideas, and
would consider the sanme information for further
techni cal inprovenents.



GLEANI NG | NFORVATI ON FROM WHI TE PAPER

Systens that allow groups to collaborate over
conput er net wor ks provi de support to coher ent
interactions and ideas that enable groups wth a
shared aimto nmake progress toward a common goal . Text
mning assists in gleaning over huge anount of
unstructured texts to find patterns, relationships and
commonal iti es between keywords.



Chapter 2
| nformati on System | ntegrati on

A CONTEXTUAL ANALYSI S

The aim of information system integration is to
increase the profit of the enterprise by integrating
di sparate information systens for automatic exchange
of business information. For each enterprise to get
speci alized on a specific function there is a need for
inter-enterprise integration, as well as intra-
enterprise integration. [Kalakota and Whinston, 1996]
The inportant factors to achieve inter-enterprise
integration are standardization and digitalization.

To have an idea of how an enterprise
functions from different points-of-view would be of
great advantage to achieve good system integration.
Leem Shin introduce reference architecture nodels
such as CI MOSA (Conputer-integrated manufacturing open
system architecture) framework which follows a top-

dowmn and process-oriented structural approach. It
defines four different views concerned wthin the
enterprise- function, i nformati on, resource, and
or gani zat i on. Qut of which there are three nmajor
sections. They are functional , behavi or al and
structural.

I ntegration Patterns

Different kinds of integration problens need
different approaches for a solution. For instance,
integration wusing synchronous conmunication nethods
demands a different approach than that of asynchronous
conmuni cat i on. WIliam Rue defi nes t he mai n
integration patterns as nonolithic, data-consistency,
mul ti-step, conposite and autononous distributed.

Using traditional progranm ng nethods, self-
contained systens are built which are known as
“monolithic” applications. This pattern binds the
applications nodules tightly to each other, which in
turn nmakes the nodifications nore expensive and
conpl ex. EQg: Legacy systens.
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Monolithic Data Mul ti-step Conposite Autononopus
n Consi stency Process Applications D stributed

Figure 2.a: | NTEGRATI ON PATTERN

Dat a consi stency pattern fol | ows t he
coordi nation of shared data by exchangi ng data between
application and systens. Mul ti-step i ntegration
patterns are illustrated by applications using
asynchronous exchange of transactions such as the
pr ocur ement application i ntegrating requisition
approval and purchase generation as a sequence of
transacti ons. Conposi te application i ntegration

patterns are wused by those systens that inplenent
their behavior through nethod <calls to externa
application servi ces. Eg: a cargo application
verifying «credit, calculating freight costs, and
estimating delivery date by invoking external credit
rating, tariff calculation and delivery routing
servi ces. This kind of integration is popular in
appl i cati ons where synchronous communi cation and near -
end tinme response are required. Autononmous distributed
pattern s characterized by the application the
conbi nati on  of application services. It enabl es
integration of services to occur at runtinme. UDDI
EADL, SOCAP (Wb services framework) provide a basis
for such a dynam c integration approach

[ Puschmann, At et al, 2001] There are three
kinds of integration approaches- honogenous with one
i nstance, honpbgenous wth several i nstances, and
het er ogeneous. Het erogeneous integration has been
classified into four layers. Process |level integration
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deals with the pragmatics of two systens. bject
integration deals wth semantics, data |evel deals
with syntax, and OSI-7 |ayer nodel integration deals
wi th communi cati on servi ces.

| NFORMATI ON SYSTEM | NTEGRATI ON- FRAMEWORK

Information System Integration is the |inkage
of systens that are developed to streamline the
busi ness processes so that they work and function as a

single entity. The di verse syst ens coul d be
spreadsheets, structured and unstructured databases,
web pages, e-mail and presentations. The challenge

faced is to target the custoner requirenments in real-
time.

System Integration is acconplished by defining
which internal data itenms and processes should be
shared, or made available, to other services. Mking
the data and processes of a particular service
avai lable to external influences is the first step in
allowing it to integrate with other business functions
and services. Data and processes are exposed to the
integration layer by using interfaces or adapters. It
is these adapters that isolate the service or
application, and therefore allow supplier or user
syst ens to conti nue to devel op and change
i ndependently. The isolation is required to avoid
impacting the integration solution and the comunity
as a whol e.

Due to a conpetitive global narket there are a
| arge number of new entrants with radically different
busi ness nodels that can effectively use disruptive
technol ogies, a net savvy marketplace that seeks new
econony. Business needs to inprove the velocity of
intra and inter business process. It nust offer
accurate information at the right tine, allow for
inter-unit collaboration (sub-systens within unit and
external elenments), nmake system platform transparent
to user, adapt to new business nodels quickly (Iow
cost, effective, fast). [Mayer & Painter].

Integration within the enterprise happens when
applications are shared between different functional
areas wthin an organization to optimze business
process flow [ Synergy  Connex] Intra enterprise
integration is achieved through a comobn database
nodel and centrally designed systens, or proprietary
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connectors and buses linking different systems. This
integration may be at the data level or at the process
| evel .

St andardi zation and digitalization helps inter
enterprise integration by supporting the integration
of independently developed information systenms for
data or process integration. [Leem Seong et al. 2002]
There is a tightened data flow between an organization
and its trading partners, vendors, or suppliers within
a val ue-chai n.

A conpletely new system can be developed to
achieve seanmless integration between many business
processes. Such a system would be based on a conmon
dat abase, using an entity wde data dictionary, and
processes using a conmon nodel. The dynam c nature of
busi ness, especially in the net era, neans that any
busi ness nodel needs to adapt change continuously, or
become rapidly obsolete. New business processes are
necessary and established ones need to change. The
need for systens integration is not elimnated by the
selection of an industry wide IS solution.

Data integration approaches transfer data between
systens, and nmaintain the integrity and security
during this process. Process integration 1links
processes in one information system to processes on
anot her information system |In addition to integrity
and security of the process, interchange needs to
assure | oad managenent of processes in the integrated
system

Data | ntegration

Data in one system needs to be transferred
to other systems to conplete business processes.
Asynchronous data transfer node (ADTM is a high
speed, connection oriented switching and nultiplexing

technology that uses short, fixed-length packets
(called cells) to transmt different types of traffic
si mul taneously, including voice, video, and data.

[ DePrycker 1993, Newran 1994, Fischer et al. 1994,
Haendel et al.1994, Vetter 1995, Kim and Wang 1995].
Asynchronous data transfer is a connection-oriented
technology where a sender first establishes a
connection with the receiver. However, unlike circuit
switching, in which a physical circuit is established
between the sender and the receiver and reserved for
them for the entire duration of their comunication
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session, in ADIM technology, a virtual circuit is
established between the sender and the receiver. That
is, ADIM does not reserve the path for one user
exclusively. Any tinme a given user is not occupying a

channel, another wuser is free to use it. Data is
downl oaded and stored on a storage device that is
typically accessed via the network. This makes the
stored data accessible by both systens. Access
control lists need to be set up to limt access to the

transferred data to authorized users or applications.
Storage area networks speed up this transfer by

streanlining the access control process. The format
of the downl oaded data needs to neet the requirenents
of the application to which it is uploaded. Thi s

format could be a |owest conmmon denom nator fornmat
such as a fixed width text file or a comma delimted
text file. In order for the transfer to be effected
the wuploading application nust have a published
upl oading format that specifies the order and type of
data and the downloading application nust have the
required data in the specified format. When the
downl oading application is ei t her i ncapabl e  of
delivering the data in the specified format or it is
difficult to nodify the application to deliver the
data in the specified format, a data transfer script
can be devel oped to make the necessary fornmat changes.
These format changes could be sinple data order,
el emrent demarcation, data type changes, data value
changes, or data storage format nodifications. Wen
the data type or storage allowed for the uploading
application is unavailable on the source data set, the
transfer script need to make intelligent translations
of source data. Simlarly data value changes need
prograns that can nmke the necessary nodifications.
Since asynchronous data transfer is typically a batch
process, nmany transactions are transferred in each
cycle, and the uploading application nust be capable
of executing a batch update.

The devel opnent of asynchronous data transfer
scripts between applications begins with a definition
of t he f or mat required for t he destination
application, a study of the data available in the
source application, and the devel opnent of a suitable
transfer script. The batch data transfer process
beconmes a new application that links data in the two
applications asynchronously, and is periodically



10

executed. In addition, separate processes to downl oad
and store, and to retrieve and upload are executed on
the source and destination applications. The three
processes need to be sequentially executed. The
processes often exist on different platforns. The

source and destination applications typically run of
conpletely separate systens, and the data transfer
application may run on either platform or even on a
totally independent platform Integration of these
t hree processes may be achi eved by process
notifications that trigger each step, a synchronized
system where each process is run at a specific tine,
or by establishing a comunication capability between
the data transfer applications.

These data transfer applications need to be
mai nt ai ned when a conponent of either application is
nmodi fied through a maintenance process, and results in
a change in either delivered data from the source, or
input format for the destination. Changes in the
execution of processes at either end could also force
nodi fications to the transfer system

The data transfer process needs continuous
monitoring for quality through built in audit checks
and mai nt enance when notified of changes to either
system or after a notification of an error. Each one
way asynchronous transfer of data requires execution
of transfers, nonitoring of performance, and updates
to the transfer script when changes occur in either
appl i cation. Hence transfer of day from one
application to many (n) applications requires
managenent of n data transfer systens, a two way data

transfer requires 2n data transfer systens. Tr ansfer
of data between n systens requires 2(n)*(n-1)/2 data
transfer systens to be manager. This rapid escalation

of data transfer conplexity overwhelns |IT departnents.
A standard for data transfer reduces the nunber of
data transfer systens to be devel oped and nmai ntai ned.
For exanple the adoption of an industry w de standard
for input of transaction data and the ability of
applications to output data to this standard reduce
both the nunber of translations and the I|ikelihood of
error in these transfers.
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Source Application: Destination

1. Reporting Tool to /—\ Application:

output data in specified \_/ 1. Import tool to

format import data

2. Data dump from \ 2. Direct input to

database. Data- \ database

3. Screen Scraper —‘/ base —‘/ (application

Program to extract data integrity issues)

from system interface 3. Screen

4. Application mining \/ Scraper program
for source code 4 © input data into

Dat a
Tr ansf er

Figure 2. b: DATA | NTEGRATI ON

In file-level data transfer nodel, when an operation
requires file data to be transferred across the
network in either direction between a client and a
server, the whole file is noved. [Satyanarayanan et
al. 1985]. Transmtting an entire file in response to
a single request is nore efficient than transmtting
it page by page in response to several requests
because the network protocol overhead is required only
once. There will be reduced server |oad and network
traffic due to better scalability. D sk access
routines on the servers can be better optimzed if it
is known that requests are always for always for
entire files rather than for random di sk bl ocks.

In Block level transfer nodel, file data
transfer across the network between a client and a
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server take place in units of file blocks. A file
bl ock is a contiguous portion of a file and is usually
fixed in length. For file systens in which block size
is equal to virtual nenory page size, this nodel is
al so called a page-level transfer nodel. It does not
require client nodes to have |arge storage space, and
also elimnates the need to copy an entire file when

only a small portion of the file data is needed.
Therefore, this nodel can be sued in systens having
di skl ess workstations. It provides large virtua

menory for client nodes that do have their own
secondary storage devices. E.g.: Sun Mcrosystens NFS
[ Sandber g, 1987].

In Byte-|evel transfer nodel , file data
transfers across the network between a client and a
server take place in wunits of bytes. This nodel
provi des maxi mum flexibility because it allows storage
and retrieval of an arbitrary sequential sub- range of
a file, specified by an offset within a file, and a
| engt h.

The record-level data transfer nodel is suitable
for use with those file-nodels in which file contents
are structured in the form of records. The Research
Storage system (RSS) [Gay 1978, Gay et al. 1981],
whi ch supports conplex access nmethods to structured
and indexed files, wuses the record-level transfer
nodel .

EDI standards provide strictly defined industry
wide formats for fixed width text files. XM. tags
al l ow source prograns to output tag identified content
that can be parsed by common progranms for input into
destination applications. This permts data transfer
prograns to be generic and transfer data from a w de
range of input sources, nmaking the nanagenent of data

transfer prograns nore convenient. | ndustry w de
adoption of a XM. tagging schenme wll nmaximze the
benefits from XM. XM. tagging allows data transfer

for nmore conplex data than the al phanuneric data
usual Iy handl ed by DTS. For exanple e-mail files with
attachments, presentations, and rich nedia files can
be transferred nore conveniently across systems if
they are effectively XM tagged.

Synchronous data transfer systens transfer data
directly from one system to another. The maj or
chal l enge of synchronous data transfer is the need to
manage a | arge nunber of transfers of data, typically
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one record or less at a tine. The volunme of data
transfers nmakes nmanual or sem -automatic transfers
i npossi bl e and automated data transfer is essential.

Interface Integration

A screen scraper is a tool used to extract data
from web sites, and consists of two main parts. The
first is a proxy server that can be run locally in
order to view in plain text the contents of both HTTP
and HTTPS requests and responses as they pass between
a web browser and server. The second is an engi ne that
can be easily configured to extract information from
web sites, handling such tasks as authentication to a
site, following redirects, and automatic handling of
cooki es. Special patterns, which can optionally nake
use of regular expressions, are used to identify and
extract data. An enbedded scripting engine is included
so that extracted data can be mani pul ated, witten out
to a file, inserted into a database, etc. screen-
scraper is witten in Java, and has been tested on Mc
OS X and various flavors of Linux and W ndows.

Application mning provides detailed technica
information about the real internal structure of the
applications. Application mning is based on the
conbi ned use of source code analysis technology, the
storage of resulting netadata about the applications
in a repository, and on visualization and reporting
systens that then use this netadata, for providing the
information on the internal structure of existing
appl i cati ons.

There could also be conbination of system
i ntegration such as interfaces to do processes.

Process Integration

St andar ds-dri ven packaged wWr appers first
appeared in the wearly 1990s for the integrated
enterprise, wth client-server architecture becom ng
successful. This becane the foundation of process re-
engi neering and integration, with a business change.
[ WAt son, Schneider et al] Process integration
coordi nates responses to business events, determ nes
sequence and execution conditions, tracks process
status and exceptions, and generates alerts. Process
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integration solutions have beconme comonplace in
current markets, but current vendor enphasis is on

proprietary offerings, not standards. In the past,
approximately 80% of business processes could be
standardi zed. [Watson, Schneider et al] It is
critically inportant to the automation of Dboth
internal and inter-enterprise systenms, so both vendors
and users wll come wunder increasing pressure to

standardi ze process nodels and protocols. Business
processes are extending beyond the organization. The
focus is still on the customer, but instead of
i medi ate custoners the business |ooks at the end
consuner of the supply chain.

Earlier process integration |acked support for
inplenenting interfaces to automated systens w thout
expensi ve, tinme-consumng programmng. In recent days,
new sol utions are energing which support both business
process nodeling and interface-focused information
flow nodeling, wthout |owlevel pr ogr amm ng. By
nmerging these two approaches to the multi-pattern,
organi zations gain the ability to capture and nodel
process integration requirements at the business
| evel, including |ong-duration processes and processes
that span organi zational and system boundaries, |ike
col | aborative product design. But they also realize
faster inplementation of interfaces to back office
appl i cati ons, web appl i cati ons, enterprise dat a
stores, partner systens, and |T resources, and the
ability to nonitor and nanage the operational result
usi ng busi ness-1evel process nodels. [Mercator et al,
2002]

Architecture is a key consideration in data

transformati on. Al t hough poi nt - t o- poi nt
i nterconnections can do the job, much of the
transformation logic gets duplicated in each link, and
the maze of I|inks quickly becones unmanageabl e. The

alternative is the hub-and-spoke architecture. Wthin
the hub, there is the question of whether the data is
transforned on the fly or with internediate staging to
files. [Strehlo et al] On-the-fly transformations
won't scale; on the other hand internediate staging in
a data store inposes significant perfornmance overhead.
To do so, architecture needs to allow segnmentation of
the process and control over the location where
extraction, transformation, and load (ETL) processes
can run. Batching of processes to single server have
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to be done with the possibility of internmediate data
storage, or partition themto run in parallel on a set
of servers or serially in a pipeline of servers, as
operational and |oad-balancing needs dictate. The
successful conpletions of total process have to be
ensur ed.

Application Integration

Application integration is the corner stone of
nodern IT strategy, and therefore of nodern enterprise
strategy, particularly for organizations that operate
in dynamc, conpetitive narkets. Hasselbring defines
t hree dinensions of Systens Integration problem They
are aut onony, het erogeneity and di stribution.
[ Hassel bring et al 2000] Autonony of conponent systens
may exist in design, conmmunication and/or execution.
Systens integration tries to enforce standards to
reduce autonony, while it is necessary to allow
devel opers neet sub-unit requirenents. Organizational
changes are required to reduce autonony, such as
i npl enenting the use of COW or EJB across one or
mul ti ple organizations. Distribution is the range of
calling conventions, often occurring due to |egacy
systenms. Proxy services (also wused in firewalls)
present the appearance of an integrated system The
Renote Procedure Call (RPC) approach eg: 110P (CORBA)
extends RPCs to an original setting.

Het erogeneity ari ses from di fferent
programm ng and data nodels. For exanpl e address as
fields in one case, object in another, wappers may be
used — often not known until basic access problens are
sol ved. Enterprise Appl i cation | nt egration
(connectors) addresses semantics of the link while
M ddl eware integration addresses syntax on the link
(Hassel bring). Of late OMG has addressed sone
business logic (semantic) links as well novi ng
m ddl ewar e links to hi gh | evel servi ces.

Hassel bring’s diagramreflects three |ayers — Business
Architecture, Application Architecture, and Technical
Architecture. | nt egration at t he Busi ness
Architecture level is based on inter-organizational
process. Simlarly at Application Architecture |evel
it is EAl, and at Technical Architecture level it is
M ddl ewar e integration.
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As i ntegration needs i ncrease, a clear
framework is necessary for developers to effectively
and efficiently build robust applications that span
organi zati onal boundari es. Typically, in such an
environment, developers create applications not by
witing large blocks of code, but by selecting the
necessary conmponent s for t he appl i cati on, and
ext endi ng t he services avai |l abl e from these
conmponents. The term application framework is used to
describe the available conmponents (directory of
services), the capabilities and responsibilities of
t hese conponents (descriptions), and the interactions
bet ween these conponents (processes). For exanple the
| BM Application Framework for e-business described by
Flurry and Vicknair, provides a conprehensive set of
standards that allow for intra-organizational systens
i ntegration. St andar di zati on in intra-enterprise
environnment is based on conmobn data nodels, processes
and rules (ERP, EAl).

SUMVARY

Dat a i ntegration appr oaches transfer dat a
between systenms, and maintain the integrity and
security of the data during this process. Process
integration |inks processes in one information system
to processes on another information system I n

addition to integrity and security of the interchange
process interchange needs to assure |oad nmanagenent of
processes in the integrated system

System Integration is acconplished by defining
which internal data itenms and processes should be
shared, or made available, to other services. Maki ng
the data and processes of a particular service
avail able to external influences is the first step in
allowing it to integrate with other business functions
and services. Data and processes are exposed to the
integration layer by wusing interfaces or adapters.
It is these adapters that isolate the service or
application, and therefore allow supplier or user
syst ens to conti nue to devel op and change
i ndependently. This isolation is required to avoid
impacting the integration solution and the community
of systens as a whol e.
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SCOPE OF THE RESEARCH

A wide range of systens integration technol ogies
have evolved over the past few years. The challenge
for business managers is to select and inplenent the
appropriate technology based on the words of
technol ogi sts. This nmeans technol ogy vendors need to
communi cate and market their services through proper
channels. The main nmethod of industry comrunication is
t hrough whit epapers published by technol ogy conpanies.
Al so journal publications and news reports are used by
managers to update their know edge of technology. This
research study focuses on the nmeans of whitepaper
communi cation of technology in system integration
mar ket .
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THESI S RESEARCH MODEL

TECHNOLOGY<- >MANAGEMENT COVMUNI CATI ON | NTERFACE

QUALI TATI VE THECRET! CAL
M ANALYSI S ANALYSI S E
Q Syst ens -
Y H
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E FornuI;te v
Y

T Text M ned hypot heses,

I nf ormati on Anal yze
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Anal ysi s,
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y

Concl usi ons
after anal ysis

A A 4
CONCLUSI ONS—YHI TE PAPER EFFECTI VENESS

SI Busi ness Mddels & Conpetitive advant age
Met hods for calculating RO on SI Projects
Managi ng SI | npl enent ati ons

Ef fect of White papers

Figure 2.c: THESI S RESEARCH MODEL

RESEARCH QUESTI ONS

1) How whit epaper comrunication is effective in system
integration (SI) markets?

2) \Wat are the new business nodels and the
conpetitive advantages due to system integration (SlI)
t echnol ogi es?

3) What are sone of the methods of calculating the
return on investnments (RO) of the system integration
(SI) projects?
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4) How to manage difficulties during Enterprise System
Integration (SI) inplenmentations?
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Chapter 3
Literature Revi ew

| NTRODUCTI ON TO LI TERATURE REVI EW

Informal and formal sources were accessed from
the Internet and from the academc libraries. The
information needs were expressed at the beginning
before confining the area of research. Sone of the
needs were contact wth industry professionals to
provide answers for doubts concerning the systens
integration technol ogy, relevant research publications
in systens integration and technol ogy comrunication.
To identify the conponent parts of information needs,
a research nodel was franmed by using mnd map. This
nodel was used to plot ideas for seeking further
information. (Attached Chapter 1.5) Identifying the
synonyns and keywords by the —concepts already
devel oped, a topic was chosen. The concern at this
st age was about t he comuni cati on bet ween
t echnol ogi sts and managers. As an engi neering
managenent student, the task was to identify the ways
to make the conmunication effective. Witepapers were
identified to be the nost popular nodern node of
comuni cati on between the technol ogists and managers.
Hence the area of research was confined to this |eve
at this stage. The specific topic of this thesis is
“Wi t epaper communication in Systens Integration
Mar ket s”. The purpose of this research is to identify
the effectiveness of industry whitepapers to the
busi ness nmanagers for making decisions. A wide
context, “Information systens integration” was chosen
for research study as a business manager. No specific
research on the sane topic was already done. Hence,
relevant materials of systens integration such as
i ndustry whitepapers, publications, news journals and
articles were collected at the beginning of research

in the form of a digital Ilibrary. Some individual
authors were contacted for access to published and
unpubl i shed docunments in the areas of system

i ntegration.
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| NFORMATI ON SEEKI NG AND RESEARCH
VETHODOLOGY

The whitepapers and industry reviews are
gathered from the <corporate websites and systens
integration portals. The know edge about the trends
and technologies are accunulated prior to the
analysis. The whitepapers and industry reviews are
text mned for nore relevant information by finding
out the relationship between keywrds statistically
using the text-mning tool, Vantage Point. Vantage
Point is a new text mning tool developed by Search
Tech in collaboration with Georgia Tech University.
The qualitative research is done wth the gleaned
information obtained from the mned texts. Finally,
the conclusions are witten based on hypotheses and
supporting evidence. Hypotheses are witten assum ng
the candidate in the position of business nanager who
has little knowl edge about the field of ‘systens
integration’. Along the process of reading the
whi t epapers the subject is |learned by the candi date as
wel |l as the effectiveness of the whitepapers is judged
qualitatively, as against the quantitative results
provided by the industry professionals on the sane
t opi c.

EVALUATI ON OF AVAI LABLE | NFORVATI ON

Technol ogy Communi cati on Wihite Papers

Readability is one of the prinme issues hinged
on the success of comunicating technol ogies through
whi tepaper. Klare, R George in “The Measurenent of
Readabi lity: Usef ul Information for Commrunicators”
di scusses the applications of readability principles
and f ormul as. Thi s research represents t he
interpretation of a survey data. Hargis, Getchen in
“Readability and Conmputer docunentation” identifies
t hat reader appropriateness of technical text involves
readability. But he contradicts Klare’'s views by
hypot hesizing that there is no fornmula to neasure
readability.

I'n “Beyond Aut omat i on: A Franmework for
Supporting Cooperation”, the researchers have used
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Mal one- Crowston | ayer framework for cooperation. This
framewor k describes the communication in a top-down
manner between cooperation, communication and nedia. A
method 1is proposed to inprove comunication and
thereby, indirectly contribute to cooperation.

I nformation System I ntegration Research Papers

Schnei der and Watson published a report in the
manufacturing journal at Louisiana State University on

“Enterprise Systens and Business Integration”. This
paper is mainly a followup research by Thonas
Davenport (1998), “Enterprise Systens”, Har vard
Business Review, and his book, “Mssion Critical”.

This paper finds the structure of new business nodels,
popul arity of collaborative business, and explains the
types of emerging integrated business environment. The
“information integration” part of this research is
used as a predecessor of the research on “information

syst ens i ntegration”. Hassel bri ng defi nes t he
dimensions of Information Systens Integration as
autonony, distribution, and heterogeneity, in his

publication “Information Systens Integration” in the
“Comuni cations of the ACM, 2000.

Them stocl eous, Irani (2001) analyzes the ERP
problenms through an Internet based survey. The
conclusion of this paper is EAl could be the solution
to ERPs problenms of integration. Wereas Puschmann,
Al t eval uat ed t he achi evenent of st andar di zed
integration architecture for different EAl systens.
This is made possible through different integration

appr oaches. The inter-organizational concept base
results in enterprise integration by acting as
essenti al i ngredi ents for i nt er-organi zati onal
wor kf l ow  nodel i ng. Moor , Jeufeld in “Concept

Integration Precedes Enterprise Integration” proposes
ways to structure inter-organizational concept base.
The nmethods to co-develop such concept bases from
various enterprises are also illustrated.

THE STRUCTURE OF THE STUDY

The research thesis is structured in two steps.
They are theoretical and qualitative anal yses.
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Theoretical Study

Text mning technology is wused for gleaning
rel evant information from the large chunk of
whi t epapers on systens integration. This technol ogy
woul d provide sone interesting information which could
not be done nmanually, such as the factor maps,
correlation maps and factor matrix. The relationships
bet ween t he keywor ds woul d be of i nval uabl e
information. This relevant information is used for
conducting a theoretical analysis based on previously
publ i shed papers in the sane area. The best practices
of “Information Syst ens | nt egration’ woul d be
interpreted fromthe whitepapers. The results would be
found out for the specific thesis questions. The
conclusion of theoretical analysis would reveal how
effective the whitepapers are for the business
manager s.

Qualitative Study

Qualitative analysis is conducted based on the
results of theoretical analysis, as done in Chapter-4.
These results would provide the answers for research
guestions in the form of conclusions of the research
done so far, which wll be used for valuable
judgnments. Also the findings of qualitative analysis
woul d be conpared with that of quantitative analysis
for concluding the thesis.

JUSTI FI CATI ON OF THE STUDY

This research finding involves tw ways
(theoretical and qualitative) to verify the results
before a firm conclusion. Hence the discrepancy in the
results between these nethods would be taken care of
at the end of research. The commobn aspects of the
results would be valued much higher and would be
utilized for witing conclusions. Werever there are
significant discrepancies necessary steps would be
taken to nodify, or curtail <certain points for
perfection.
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Chapter 4
Met hodol ogy

TECHNOLOGY AND STANDARDS | N | NFORMATI ON SYSTEM
| NTEGRATI ON- A CONTEXTUAL DESCRI PTI ON

The standards of Information System Integration
include information, format, and business processes.
For a better information sharing and good business
interface |atest system integration technologies are
essenti al . Behaviorally, an open-mnded culture to
share information is necessary which will increase the
overal | performance of the enterprise.
Some of the main technol ogies of Information Systens
Integration are as foll ows:

« Enterprise Resource planning (ERP)

* Enterprise Application Integration (EAl)
* Enterprise Portals

e Integration with | egacy systens

e Customer Rel ationship Managenent (CRM
| nt egrati on Comuni cations m ddl eware

« Java nessagi ng service

* Mbbile or ubiquitous integration

* Real-time infrastructure integration
* Wb services

* E-business integration

* Enterprise Data Interchange (ED)

* Know edge integration,

e Supply-chain integration and
 Exchanges
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TECHNOLOG ES

S. Nane of the Organi zational | External forces
No. | Technol ogy envi r onnent affecting the
progress
1. Enterpri se Resource Any Organi zat i ona
Pl anni ng or gani zati on resistance to
change
2. Enterprise Any Top nmanagenent
Application t echnol ogi cal support
I nt egration conpany
3. Enterprise Portals Tech conpani es | TMS
4. Legacy Integration Og follow ng |Latest
traditional t echnol ogi es and
syst ens web
5. Cust oner Most of G eater custoner
Rel ati onship cust oner servi ce and
Managemnent focused friendly
conpani es managenent
6. Communi cat i ons H -tech Conpetitor’s
M ddl ewar e compani es pr oduct
7. Java nessagi ng Hi -tech Products from
servi ces or gani zati ons M crosoft and | BM
8. Mobi | e I ntegration Mai nl y Lat est ubi qui t ous
communi cation |technol ogi es,
organi zations |tel ecomrunication
pol i cy
9. Real -ti nme Al l H gh cost and
I nfrastructure organi zati ons | gover nnent al
i ntegration i nterference
10. | Wb servi ces Al l Lack of
organi zations |resistance by
traditional tech
conpani es
11. | e- busi ness Al l Net wor ki ng
i ntegration organi zati ons |technol ogi es
12. |Enterprise Data Al l New t echnol ogi es-
I nt er change organi zations |ED is outdated
13. | Know edge Tech conpani es | Peopl e rejecting
I ntegration expert systens
14. | Supply chain Manuf act uri ng Poor supplier
i ntegration i nfrastructure
15. | Exchanges Tr adi ng Compani es usi ng
conpani es phone and ot her

nodes heavily
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TEXT M N NG RELATIONSH PS FROM FACTOR AND
CORRELATI ON MAPS

The maps attached in the appendi x-A are based on
“text mning” of those records to study patterns of
‘“Information System integration . Using Vantage Point
software, factor maps and «correlation nmaps were
generated based on 81500 keywords. The main headi ngs
in the *‘factor map’ nostly conme as the nost centra
keyword of given clusters. The nunber in the
parent hesis after each topic represents the nunber of
articles within that factor. For each topic, sub-
topics are the high |oading keywords for that cluster.
The node size reflects the relative frequency in the
dataset of 250 white paper records. The placing of
keyword is based on a Vantage Point proprietary
“Mul ti-di nensi onal Scal i ng’ (MDS) routine. The
connecti ng l'ines i ndi cate relative degree of
association as per its boldness, using a Path Erasing
algorithm The absence of a link suggests less or no
association. In a correlation map each node represents
one technology (as in this <case). Proximty of
technology and |inks between technol ogies show high
correlation anong inter-rel ated usage of technol ogi es.
From these nmaps, the wuser can interactively
view any field for each node. For exanple, as the user
noves the nouse pointer over a node, a pop-up box
shows the list of sub-keywords.

ANALYSIS USING TEXT MNNG TECHNOLOGY -
Bl BLI OVETRI C ANALYSI S

Vantage Point, a text-mning tool devel oped by
Ceorgi a- Tech was used to analyze what is being witten

about t he i nformation systens i ntegration
technol ogies. Wen the lists of abstracts and 250
whi tepapers were fed into Vantage Point, it gave an

interesting result of around 81500 keywords.
The factor matrix and co-occurrence nmatrix were

listed by choosing particular information systens
integration technol ogy keywords. The factor matrix is
a table displaying the factor loadings of all

variables on each factor. Sone of the inportant
keywords were rules, CORBA, C++, HITP, XM, exchange,
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SAP, Java, MQ Series, MSMQ inpact, business nodels

.etc., The mainly |isted keywords from the factor map
were EDI, strategy, automation, |egacy applications,
anal ysi s, | nt eracti on, any-t o- any comuni cati on

transaction, reliability, CORBA, and dynamc. (Mre
i nformati on on Appendi x) .

| MPORTANT KEYWORDS

« CORBA

* Rules

o Ct++

e HITP

« XM
 Exchange
« SAP

« Java

e M) Series
. MBIV

* | npact

* Busi ness Mdel s

This factor mapping was done after a cluster
analysis. The <cluster analysis is a mnulti-variate
technique with the objective of grouping responses or
cases with simlar profiles on a defined set of
characteristics. There was a very high relation
between the keywords automation, reliability and
transaction. The set of phrases associated with these
keywords were automation, enterprises, investnents,
inpact, billing, supply <chain, technology, narket,
success, process.

The keyword, “transaction” was nore related wth
EDI technologies and |egacy applications. CORBA
technology was in isolation with any of the supply-
chain related keywords. The keyword, “strategy” was
linked to the main keywrd of the factor nap
“reliability” which is again inter-linked wth

“transaction” and “automation”. Thi s shows the
i nportance of strategy in the systemintegration.

The i sol at ed but exi sting keywor ds wer e
“interaction” and “any-to-any comunication”. This
nmeans when talked about the traditional technol ogies
li ke EDI or | egacy  systens, the nodern day

technol ogies exists in isolation. This is because of
on-going integration and up gradation of age-old
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technologies with new systens. This is the main role
of information systemintegration.

From the auto-correlation maps, it is clear that

the keywords, “ERP’, “suppliers”, “CRM exist but in
isolation. Another set of inter-related but isolated
from the rmainstream keywords are “marketplace”,
“strategy”, “planning”, “conmunication”. This shows
that there is a heavy |ink between strategic planning
of or gani zati ons’ i nvol venent Wi th t hose of
communication and information system integration

t echnol ogi es. \Wenever these technologies are talked
about in context with the narket places, strategic
pl anning cones into picture. Simlarly, a very high
link between “custoners”, “investnent”, “processes”
and “mar ket s” al so occur . Thi s depicts t he
relationship of quality and processes wth custoner
relati onship and supply-chain integration markets.

The auto-correlation map of CORBA shows a
picture that is related technologically. Java is seen
at the heart of the information system integration
technol ogies. There is a heavy link between Java and
server technologies. Sone of the exanples in this
context would be web servers such as “Sun”. CORBA is
highly related with “Application severs” and “Java
technologies”. Java is related wth web servers and
CORBA with app servers. The keyword, “clients” shows a
strong relationship to the word, “server” which neans
client-server applications are related to Java and
CORBA technologies. The keywords, “databases” and
“architecture” are related wth Java and server
technol ogies. This shows a weaker link. This may be a
prediction that these technologies provide a robust
architecture. Al t hough t he keywor d, “operating
systens” exists, it is seen to be in isolation. The
nost interesting part of this map was seen at the
bottom of the mp wth tw giants “IBM and
“Mcrosoft” related to each other and not with any of
t hese technol ogies. The interpretation of which is |IBM
and Mcrosoft are the major conpetitors wth Sun
M crosystens in this field. IBMs M) Series and
Mcrosoft’s MSMQ are the mmjor mddleware products
that are in conpetition with the m ddl eware, CORBA.

Anot her correl ati on-map shows a greater
rel ati onship bet ween | egacy I ntegration with
application integration, which neans that the old
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| egacy systens are upgraded to the |atest applications
t hrough i nformati on systemintegration.

A MODEL OF THE | NFORVATI ON SYSTEM | NTEGRATI ON
PROCESS

Standards for Busi ness Processes al ready
exist. Eg: BPM. (Business Process Mdeling Language)
“BPM. al |l ows business processes to be nmanaged outside
the applications, which potentially wll foster
i ncreased col | aborati on and i nnovat i on bet ween
enterprises” (Smth, 2001) BPM. hel ps deal w th higher
| evel objectives by noving the business forward by
better decision making. Emerging B2B protocols such as
ebXM., BizTalk, RosettaNet are bridged together wth
| T infrastructures using BPM.. A simlar nodel or
standard is necessary for ‘Systens Integration’
processes for the organizations to gain nore values in
corporate and technol ogi cal deci sions.
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Chapter 5
Resul ts

THEORETI CAL ANALYSI S AND | NTERPRETATI ON
OF TEXT M NED | NFORMVATI ON

The rel ationships between keywords from factor

maps are interpreted for further analysis. The
thickness of the line between the keywords expresses
the strength of rel ati onship. Such relationship

anal yses are done for every set of keywrds and
sel ected white papers are read for interpretations.

Interpretation fromWite papers

“Strategy” and “Information SystemlIntegration
Technol ogi es”

Technol ogi cal innovations have hel ped busi nesses
prosper over the past few decades than ever. New
possibilities arose by technologies have helped
busi ness organi zations create a new paradigm shift.
The keyword ‘Strategy’ is mainly related to the word,
‘“Qutsourcing’. This could be explained by strategic
outsourcing. “Strategic outsourcing is a process that
enabl es conmpany procurenent nmanagers to select the
nost effective suppliers to wuse for direct and
i ndi rect pr ocur enent whi |l e optimally al I ocati ng
busi ness anong supply base’[Dalrynple, Kelly 2002].
The decision is based on a set of criteria such as
best price, delivery tine, |ocation, volune discounts,
deadl i nes, quality, guota restraints, and ot her
factors. E-sourcing is the autonmation of that conplex
process wusing sourcing and collaboration software
rather than traditional nmeans of phone, fax, e-mail
and letter.
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“Aut omation”, “Markets” and “Col | aborative
Technol ogi es”

“Conmput er automation has hel ped people to perform
the many critical cognitive tasks that conputers are
unable to address, and in so doing has greatly

improved their lives. Sonewhat ironically, one of the
nost inportant cognitive tasks facing people is
establishing the proper bal ance of conputer autonmation
and manual involvenent. This need for balance is
exenplified in the <creation and operation of e-
mar ket pl aces, in which goods and services are bought
and sold in hi gh vol unes acr oss el ectronic

net wor ks” [ Langabeer, 2001]

The four min phrases associated wth
‘ Col | aborative Technol ogi es’ are ‘e-conmmerce’,
‘content’, ‘communi cation’, and ‘custoners’. E-
commerce includes different types of sourcing nethods
that are used to automate e-marketplace transactions
Therefore it fornms the Dbaseline process of doing
busi ness. Custoner needs could be wunderstood by
collecting custoner information and personalizing it
t hrough content managenent. This can be done using
click-stream profile and pur chase- hi story
i nformation.

FOUR MAI N PHRASES OF COLLABORATI VE TECHNOLOG ES

e E-Comrerce

« Content

e« Communi cation
e Custoners

“The key strategies of successful e-marketplaces
include mapping external data to a common internal
format, standardizing on the processes for content
managenent, phasing in different content sources over
time, disturbing tools to suppliers so they can manage
portions of their own content and incorporating third-
party content aggregators to provide rationalized
data”.[H | derth, 2000]
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“Process”, “Investnments” and “Custoners”

The relationship between these three keywords
is meaningful in the context of business process
i nprovenent of systems having significance wth
custoners, and thereby increasing the return on
i nvestnments. The business processes are inproved for
building efficient systenms. These efficient systens
t her eby I ncrease cust oner val ue. Cust oner
Rel ati onship Managenent (CRM technologies are used
for inproving relationship with custonmers. There is
also a growing need for the organizations to justify
investnments in these poor econom cal conditions. For
this justification conpanies |ook for increase in
overall Return on Investnments (RO) from e-business
t hrough CRM sol utions. On going through factor maps,
co-occurrence maps, and white papers, it is evident
that clients want several key itens from their CRM
vendors and integrators. The key itens are such as
shorter project phases, earlier and nore visible
results, help in thinking through business processes,

help quantify RO, netrics for CRM neasurenent
organi zati onal changes through CRM initiatives, and
expertise in dat a and process i ntegration

t echnol ogi es.

“Enterprise Integration Strategy”

The ‘prograns and docunentations’ as well as
‘dat abases and files’ are two classes of |egacy system
assets. The fornmer could be classified as ‘Business
process assets’ and the latter, ‘Information assets’
A conplete |IT system integration initiative should
i nvol ve both these assets in proper conbination.

From the white papers, the conplinentary
classes of infrastructure software that addresses the
integration of |egacy system assets are ‘Application
| ayer integration’ and ‘Data |ayer integration’ . The
types of system integration are already explained in
the introductory chapters. The diversity of the IT
assets of mdsize to large conpanies will require a
conbi nation of business and information assets. This
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conbi nati on woul d be provi ded by sof tware
infrastructure products. [Cadarette, Durward 2001]

“Application Integration”

This approach nmeans that the applications
contain the business logic of the enterprise. The
business logic has to be preserved by extending the
application interfaces to interoperate wth one
anot her .

There are four classes of application |ayer
integration solutions. They are “Screen scrapers”, “Ad
hoc connectors”, “Centralized hub and nessage
routers”, and “integration brokers”.

“Data Integration”

The phil osophy of data integration is to gain
direct values to the enterprise through the business
logic in the data and netadata which can be easily
mani pul ated by applications in the new architecture of
the enterprise. Information integration wthin the
| atest applications has gained popularity in the
| at est business application scenario. Although single
dat abase infrastructure is ideal for all applications

within a business, it is unattainable due to
evolutionary nature of IT investnents. The four
cl asses of data integration are “staged integration”,
“replication”, “f ederat ed dat abases”, and “dat a

i ntegration servers”

“Java Technol ogi es” and “Legacy Systens Integration”

Web enablenment of applications has beconme a
growing need to support the integration of new
t echnol ogi es. In | egacy syst ens, poi nt -t 0- poi nt
integration existed for integration. A wde range of
old and new custom and custoner-off-the shelf (COTS)
software systens has to be found for Java and server
technologies for integration wth |egacy systens.
[ Scal a, 2000]. For exanple, Building a J2EE based hub
and spoke architecture using BEA-Wb |l ogic integration
as the hub is required for this kind of integration
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with the |egacy systens. This includes a conbined
application, busi ness process managenent , and
integration server. Sizing the server to neet the
needs of the application has been increasingly allowed
by Li nux.

“XM. Technol ogi es”, “IBM, “Mcrosoft” and “Custoners”

XML interfaces are comon for products in every
application software vendor in every software industry
category. The major software developers in this area
are IBM and Mcrosoft. For exanple, Mcrosoft has
devel oped new frameworks, t ool s, protocols and
devel opnment environnents that exploit XM features to
accel erate the construction of XM. based applications.
XM. parsers and XM stylesheet transfornmers are
readily available under public licenses. “There are
over 60 industry working groups that bring technol ogy
prof essionals from conpetitors together wth vendors

to st udy and defi ne i ndustry-specific nmessage
conversions from EDI to XM, new nessages and the
hi gher order issue of business process.” In short XM
services have becone cornerstone just I|ike Wb
Servi ces.

THESI S STATEMENT

The interpreted text mned information is
further used for finding answers for research
guestions. The selected white papers are read in depth
for finding out key wusage and benefits of white
papers. The thesis statenment is as foll ows,

“Industry white papers are used for better decision
maki ng by nmanagers through better understanding of
| at est technol ogi es, because the main factor involved
in this process is effective communication by
technol ogi sts to make managers understand technol ogi es
for business in a tinmely manner.”
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BEST PRACTICES FOR | NFORVATI ON SYSTEM
| NTEGRATI ON

Best Practice No. 1

Building systens wth deploynent in mnd: System
integration is not real unless a common solution is
deployed to the entire organization. But normally in
early stages of any system integration project, the
focus is toward technology selection. This is due to
the fact that technology conparisons could be conplex
and time-consumng for the project team Despite this
for best system integration results it is vital to
keep the end goal in mnd. [Yee, 2002]

Best Practice No. 2

Early and Ongoing Performance Profiles: The failure of
many system integration projects happen due to
performance issues at the tinme of deploynent. This can
be rectified by ‘Continuous Performance Profiling
during the process of devel opnment.

Best Practice No. 3

Build a Traceable System Tracing code allows tracking
the progress of data and execution of code segnents as
the data is processed. Also detecting problens in
distributed integration architectures is tricky. Hence
the system shoul d be instrunmented with tracing code.

Best Practice No. 4

Revi ew ng and Addressing Secondary Scenario: Secondary
scenarios arise when the data flow is not conpleted
with expected course of execution. An exanple for
integrated flow is illustrated in the steps as
foll ows. Suppose, a customer searches for a product
online. He enters the product data into the corporate
website. The data is wused to look wup for nore
information from a product catalog database. Rules
conbi ni ng pr oduct cat al og dat a and cust oner
information are applied. An entry is nade into CRM
application about informng the sales staff of a
custoner’s status. Wen such integrated flow patterns
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are not followed secondary scenarios arise. Such
scenari os shoul d be avoided as far as possible.

RESEARCH ANSWERS

The support for thesis statements and answers
for research questions are provided in the follow ng
pages in the formof research answers.

SYSTEM | NTEGRATI ON BUSI NESS MODELS

| ntroduction to Busi ness Mdel s

There are various definitions available for
Busi ness Mddels. A few of the published definitions
which are popular are as follows (VASSILOPOULQU,
POULCUDI PATRONI DOU and POULYMENAKQU, “ E- Busi ness
Model s: A Proposed Franmework, 2001)

DEFI NI TI ONS
“An architecture for the product, service and
information flows, including a description of the

various business actors and their roles; and a
description of the potential benefits for the various
busi ness actors; and the descriptions of sources of
revenues.” [Timrers, 1998]

“An architecture of a firm and its network
of partners for «creating, marketing and delivering
value and relationship capital to one or severa
segnent of custoners in order to generate profitable
and sust ai nabl e revenue streans.” [Pigneur, 2000]

“A business nodel is about the invention of
new value propositions that transform the rules of
conpetition, and nobilize people and resources to
unprecedented | evel s of performance.” [Tapscott, 2000]

“A description of the commercial relationship
between a business enterprise and the products and/or
services it provides in the market. Miyre specifically,
it is a way of structuring various cost and revenue
streans such that a business becones viable, wusually
in the sense of being able to sustain itself on the
basis of the income it generates.” [Hawkins, 2001]
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Exi sting Roadmap for Busi ness Model s

The roadmap exists for e-business nodels. The
construction of roadmap for e-business nodels have
been done by ‘Eriksson’ and ‘ Magnus’ in 2000.
[ Eri ksson, 2000] The generic business nodel building
rule is to construct a franework in order to create a
nore concrete and stable environnent.

Figure 5.a Franework for System Integration Business
Model

I ntegration
Organi zation’s

___{E> Needs

TECHNOLQGY Part ner/ Suppl i er MARKET
Organi zation’s
Needs

Roadmap for System Integration Busi ness Mdel s

The system i ntegration busi ness nodel
environnment is guided by basically three forces,
exi sting technology of the firm existing technol ogy
of t he part ner or i ntegrating firm mar ket
envi ronment . Modi fying Metheli’s generic business
nodel for systenms integration, the conponents of
busi ness  nodel are ‘Direction of i ntegration’,
‘“Integration Strategy’, ‘ Cont r ol Model ‘ Service
Integration’, ‘and Fornms of Co-operation’. [Methlie,

2001]

Anal ysis Franework for System I ntegration
Model s

The thenmes for adoption of e-business nodels
are classified as organi zational, societal, individual
and technical. [Vassilpolou, Pouloudi, Patronidou
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Poul ymenokou, 2001] This paper extends the sane thenes
for systems integration business nodels.

Organi zati onal : Successf ul ‘ System I nt egration

initiatives wll lead to <change in nature and
structure of work in inter and intra-enterprises. Such
an inpact on the organization wll] create new
comunities anong partners, cust oners, and

conpetitors.

Soci etal: System integration business nodels will have
its own industry best practices just as any other
busi ness nodel s possess. Sone of the ‘Best Practices

are ‘Building wth deploynent in mnd, ‘Early and
Ongoing Performance Profiles’, ‘Building a Traceable
Systenmi, ‘ Revi ew ng and Addr essi ng Secondary
Scenari os’ .

I ndi vidual : The users of the integrated system such as
enpl oyees, custoners and partners are given nore
i nportance due to user acceptance concerns. The final
integrated system could create an inpact on their
deci si on maki ng process.

Technical: The integration technol ogy advancenment wl |
extend the value-chain beyond with nore interaction
between partners, suppliers, and custoners. This my
in turn gain success and nmarket penetration in
different systens integration technol ogy areas such as
XM., WASP .etc. just as e-business did a few years
ago. The identification of i npact of specific
technologies in different intra and inter-enterprise
system environnent would be nore useful for adoption
of a specific business nodel for the growh of
or gani zati ons.

Busi ness Perfornmance | nprovenent

[Dutta & Manzoni, 1999] devel oped a framework on
busi ness performance inprovenent for evaluation of
specific contribution of technology or market change
According to this research there are two forces
affecting the market structure. They are ‘Business
Qpportunities’ and ‘ Technol ogy Advances’. The relation
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between these two forces is plotted as graph in four
guadrants. [Dutta, Manzoni, 1999]

Quadrant - 1: Remar kabl e changes are not noti ced.

Quadrant -2: Technol ogi cal advances are nuch hi gher and
that will affect the way of cooper ati on. The
cooperation in this context nmeans the network between
the firm its suppliers, partners and custoners. Due
to the rapid advancenent of integrated system there
woul d be an affect in these networks.

Quadrant-3: The anount of value in this quadrant is
defined by new business opportunities due to system
integration technologies. The visibility of growth in
busi ness opportunities would decrease the Dbarrier
entries of specific industries in the value-chain.
This neans that when system integration technol ogy
increases the business growh in a specific industry,
the reason for which could not be traced easily. This
m ght cause a barrier to other participants in the
val ue- chai n.

Quadr ant - 4: This is an ideal case where high
conpetition force all the firnms and industries to be
organized in an effective and efficient rmanner.

Whether or not a firmwll participate in the val ue-
chain is decided by product differentiation and
service differentiation across industries. [ Eric,
2000]

By placing the project situation on the graph,
the inprovenent in business performance after system
integration inplementation could be identified.

Hi gher values could be gained by technol ogy push,
investing in new system integration technologies or
markets pull, getting a better business opportunity
[ Morton, 1991]. Scott Mrton proposed that it is
better to exam ne one di nension (technol ogy or market)
first and |later nove on to another. Technol ogy push is
the method in which the advancenent of system
integration is done before business opportunity
achievenents. In market pull higher values through
busi ness opportunity achievenents are exam ned before
t he adoption of systemintegration technol ogies.
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Figure 5.b: Factors influencing System Integration
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Figure 5.c: MARKET PULL
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Figure 5.d: TECHNOLOGY PUSH
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Assessnment of System I ntegration Business
Model s

Assessnent and appraisal of business nodels
are done by Aftah and Tucci (2001). This nodel defines
three levels for measuring business nodel performance
[ Patel i, 2001]. The factors for evaluating a generic
business nodel are extended to system integration
busi ness nodel s.

a) Profitability Measures: In a generic business
nodel , conparison of a firms profitability is done to
that of conpetitors or between departnments in an
organi zation using neasures such as cash flows and
ear ni ngs. In system integration business, such
conpari sons cannot be made. Rather the profitability
should lead to the whole enterprise in case of intra-
enterprise integration and to all integrating firns in
case of inter-enterprise integration.
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b) Profitability Prediction: This concerns firms
profit margins, revenue growmh rate and revenue market
share wth those of industry <conpetitors. These
measures rely on conponents of business nodel and how
t hose conponents are related to each other.

c) Business Mdel Conponent Attributes: In order to
assess the capabilities of each conponent of the

busi ness  nodel , system integration firms should
t hensel ves ‘' To what extent are the firnis capabilities
di stinctive, inimtable, and extendable to other
product nmarkets?”. A high rate is given to the

conponent if the answer to the question is ‘yes’.

METHODS FOR CALCULATI NG THE RO OF SYSTEM
| NTEGRATI ON PROJECTS

The traditional t hi nki ng of I nf or mati on
Technology (IT) as a cost center has re-appeared in
nost enterprises. |T-budget cutbacks have caused a re-
enphasis of Return on Investnents (RO ) cal cul ations.
RO conputation for system integration projects is
challenging due to their conplexity and high risk.
Wiile intra-enterprise systens integration projects
are risky, there is an even greater need to justify
expenses when nore than one enterprise is involved in
the integration process. Calculation of RO for
inter-enterprise integration is nore challenging due
to due to the lack of availability of data, different

and varyi ng degr ees of need for RO based
justification, and different internal values of the
integrating enterprises. Many of the returns that
organi zati ons expect from successful inter-enterprise
integration, such as decreased tinme to market for new
pr oduct s, enhanced cust oner sati sfaction,

technol ogi cal excellence, and market |eadership are
intangi ble. These projects aim to achieve seanless
integration of disparate systens existing on separate
pl atforns managed by diverse departnents, customners,

suppliers, and other partners. RO cal culations for
such projects are based on nunerous intangible factors
for both returns and ri sks. Thi s does not nean that

RO should not be conputed for these projects. On the
contrary, it neans that a better roadmap needs to be
used to devel op a robust RO neasure.
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RO for ‘System Integration’ in ‘Mrgers and

Acqui sitions’ already exist, such as the one which was

devel oped by National Institute of Science and

Technol ogy, US Departnent of Commerce. But roadmap for

RO of system integration does not exist. This paper
suggests a roadmap for RO of systemintegration.

Exi sting RO for System Integration

A tactical roadmap to system integration in
mergers and acquisitions exist. It is followed in
f our phases. The first phase assists in the
devel opment of actionable guiding principles. The
current state of the IT infrastructure at both the
i ntegrating conpani es would be assessed. The risks and
opportunities would be found out by know ng the goals
for the integrated system and busi ness processes. The
second phase illustrates the optimzed nmain business
processes and nerged organization roles. Data analysis
profile is created in the third phase. The nmin data
integration issues to be addressed in order to satisfy
internal processes for the nerged organization would
be addressed. The steps for generating files for
interaction with custoners, partners, and suppliers
are laid out. In the |ast phase, a detailed inventory
of the technologies at the merging conpanies wll be
conpl et ed. A survey is taken to evaluate the
achi evenent of business objectives of the nerged
or gani zati on.

A simlar roadmap for the calculation of RO for
systens integration projects is illustrated in this
paper .

Busi ness | nperatives

The busi ness benefits of t he syst ens
integration projects are:
1) | ncreased direct |abor, material, managenent, and

custoner productivity through seam ess integration

2) Revenues gains from new nodes of business that
are possible due to integration

3) Strategi c goals achieved due to integration

Tangi ble RO neasures can be appraised at an
actual or approximte value, whereas intangible RO
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cannot be neasured in ternms of a nunerical figure.
I ntangi ble measure include subjective nethods of
apprai sal such as increased usage of sophisticated
t echnol ogi es, i mpr ovenent in processes, cust oner
sati sfaction, mar ket share changes, Qual ity
consci ousness, better strategic planning and deci sion
maki ng, human resource achi evenents.

Phases in RO Cal cul ati on (Roadnmap)

The following steps could be followed to
calculate RO for any systens integration project:

1) St andar ds Based | nt egration: Most system
integration projects focus on solutions to inmmediate
problenms in linking data and processes. As a result,
RO calculations often focus on short term costs and

benefits. However, such snmall integration projects
form a patchwork of |inkages between systens that need
extensive rmaintenance in the long run. RO

conputation with a narrow focus is valid only for
short-term projects and turn out to be worthless in
estimating the long term benefits of the projects.
Busi nesses should determ ne the domi nant strategy for
information systemintegration in the industry. For a
better RO of long-term system integration projects

the standards that are currently domnant in the
industry, or that are likely to domnate in the future
have to be fol |l owed.

2) Process Maps: In any inter-enterprise systens
integration project, the process mps of both the
integrating conpany and partnering conpanies have to
wel | understood, docunented, and the systens should be
updat ed. A business process map describes the
chronol ogi cal sequence of event functions and includes
a description of data, organization, and resources
that are directly associated with the event functions
[ Scheer, Abhol hassen, Jost, Kirchner Business Process
Excel |l ence, pl6 2002]. |If there is any flaw in one of
the partnering organization' s process maps, then there
are higher chances of failures of system integration.
There is a possibility of doing a backward check in
case of updated systenms. In the sane way, for intra-
enterprise integration, the process maps of the
organi zation have to be thoroughly understood and
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docunmented. Good RO can be found out only when
process maps are wel | - known.

3) Enployee/User Skill Developnent: The wusers or
enpl oyees who use the integrated system have to be
provi ded end-user education. The educated enployees
could transform the organization into a know edge-
based organi zation. Also retrenching has to be reduced
through better training for enployees which wll
i nprove the know edge-base and skill-sets of the
or gani zati on who wor k col | aboratively. RO
calculations for integration projects are neaningful
only when enpl oyee grounds are laid out.

4) Technical Solution: It 1is necessary to have a
broader picture of the enterprise in mnd when witing
the plan for a system integration project. Such
initiatives should be considered as a business need

There should be an inproved process and better
wor kfl ow before the start of integration. Effective
execution of integration plans have to be ensured
which will provide systens adaptable to ecosystens.

5) RO Calculation: The RO should be calculated only
when the above four steps are conplete. In case of

intra-enterprise i ntegration, bot h t angi bl e and
intangible RO could be found out using one or nore
met hods as described in this paper. For inter-
enterprise integration, it is hard to find out
tangible RO when there is latency between the
integrating organizations. In such cases, only

“intangi ble RO” could be assessed.

Cal cul ati on of Tangi ble RO

The formula for calculating the return of
i nvestnent is,
Return on Investnents, RO = (CNPV)/C where, C=Cost
of | nvestnent

NPV= Net Present Val ue of Savings

Also, financial formulae or nodels the return on
investnments (RO), Internal Rate of Return (IRR), Net
Present Value (NPV) and Payback period could be
cal cul at ed.
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Cost-Benefit Analysis is the sinplest way of measuring
whet her the returns are positive or not. It is
measured by sinply subtracting benefits from costs.

Econom ¢ Val ue- Added, EVA is a registered trademark of
Stern Stewart & Co.; EVA is a nethod of periodic
financi al val ue-based perfornmance neasure. It focuses
on maxi m zing the value of sharehol ders (shareholder’s
wealth), by calculating the true econonmc profit of
the conpany. Hence, it helps managers to create val ue
to sharehol ders.

EVA = OPBT — Tax — (TCE*CQO)
Where, OPBT=Qperating profit before taxes

TCE=Total Capital Enployed

Taxes=Federal and State taxes

CC=Cost of Capital

Bal anced Scorecard nmet hodol ogy IS an anal ysi s
technique designed to translate an organization's
m ssion statement and overall business strategy into
specific, quantifiable goals and to nonitor the
organi zation’s performance in ternms of achieving these
goals. Hence it could be classified as both tangible
and intangible RO identifier. Its nethodol ogy
exam nes per f or mance in f our ar eas: fi nanci al
anal ysis, performance indicator, custonmer analysis,
and internal analysis. [Kaplan, Norton; The Bal anced
Scorecard 1996]

Val ue chain anal ysis
Profitability is nmeasured by the long-term RO of the
system integration project, which depends on five

factors. They are bargaining power of buyers,
bargai ning power of suppliers, and threat of
substitute products or services, threat of new

entrants and intensity of conpetition.

| T-Centrix provides a mnethod to calculate the IT
contribution to enployee productivity. According to
whi ch, productivity is output produced per unit of
i nput .

Productivity/ enpl oyee = Revenue per enpl oyee
Ful ly | oaded sal ary
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When the sane nethod is extended to system integrated
organi zation, the productivity per enployee due to
system integrated-IT contribution could be neasured
using the sane formula before and after the system
integration. The return on investnent in this case is
indicated by the increase or decrease in productivity
per enployee, which neans the overall productivity of
the organization is inproved or decreased by this
proj ect .

Statistical tools wusing sinulation or real-options
approaches hold forth the promse of better results

However, since they need extensive inputs for their
conputations, they are only as reliable as the data
input to the project. This makes them suitable only
for System Integration projects that are small, wuse
established technologies, and affect well-understood
processes.

Intangi ble RO Identification

This nethod is nore subjective, and the results

may differ from conpany to conpany or even from
project to project in the sanme organization. System
integration projects are generally done to achieve the
long-term goals of the enterprise. But in reality,
many conpani es cut costs such as investnent, and |abor
at the beginning of the project having short-term
business priorities in mnd leading to failures and
financi al | osses. Long-term strategies should be
articulated by the senior managenent before such huge
initiatives which would provide confidence to the
entire project team The project should focus on
achi eving that plan.
According to an AMS survey, only 25% of European
i ntegration conpani es have noved beyond usi ng
m ddl eware tools to connect applications and anong
them 5% have been successful in extending their
busi nesses with their partners and suppliers. This is
due to integration immaturity.

| ncreased usage of sophisticated technol ogi es
System i ntegration i's becom ng pervasi ve

according to nmany recent research results. Mercator
predicts that integration technology would be applied
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to larger and nore varied problens, as commercial
integrations mature and organi zations gain experience
with initial projects. This could lead to an induction

of noder n t echnol ogi es into every type of
organi zation. Every system integration project should
ensure whether it is <creating an inpact in the

organi zation. There are no proper netrics to measure
this inpact. A sinple way to neasure such an inpact
(returns) is by taking a qualitative or even a
guantitative survey from the enployees, managers,
suppliers, partners, and custoners after the project
i mpl enent ati on.

| mprovenent in Process

Wen an application has to be integrated wth
another application from outside the organization,
there would be a change in process in order to
integrate them Many vendors |ike Wbnethods, Vitria
lona, and Extricity are trying to provide such
solutions to systens integration conpanies. This
change in process should lead to inprovenents. The
intangible RO from process inprovenents would be

enpl oyee efficiencies, reduced procurenent costs,
reduced i nventory, i ncreased commruni cati ons
ef ficiency, ef fective comuni cati on bet ween t wo

groups, and better workfl ows.
H gher Custoner Satisfaction
Custoner satisfaction is a primary goal of

busi ness, and nowhere is the need greater than in
managi ng the custoner experience with conplex, highly

i ntegrated system | nt egrated system brings together
busi ness processes from diverse organizations or
departnments w thin organizations. Custoners need to

perceive a seam ess experience with these processes
when they are integrated using information technol ogy.
VWiile highly integrated system offer custoners a
single interface to multiple processes, they can
becone very unstable in the presence of even mnor
errors or high load. Systemintegration projects need
to seriously consider the inpact of these new
processes, and use effective nonitoring to ensure that
customer satisfaction |evels are naintained.
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| ncreased Mar ket Share

Integration is an enterprise-level project.
The ol d perception of system integration as a snaller
series of patchworks and projects should change into
enterprise | evel | ong-term proj ects. Syst em
integration projects are started with a focus of
transform ng the organization into a new level. During
this process, care should be taken by the conpany for
the mnimal inpact on nmarket shares. Significant
reduction in market shares will have a negative inpact
on the organization’s financial health. Intangibility
through market shares is neasured by counting the
achi evenent of systens integration objective versus
change in narket shares. The greater the nunber of
achievements and increase in market share, nore
successful the intangible returns are.

Better Strategic Positioning and Decision Mking

A regul ar check of integration costs and both
tangi ble and intangi ble benefits have to be recorded.
The difference has to be plotted in a graph to ensure
whether there is a continuous inprovenent in the
integration initiative. In cases of serious downfall,
the plans have to be sorted out.

Qual ity Consci ousness

Technol ogy and business standards have to be
mai ntained by the integrated system |In the days of
many integration failures, there is always the need
for quality integrated system |In order to receive
better returns, a project should use technol ogical
standards such as RosettaNet, UDDI for web services
.etc.

“RosettaNet is a consortium of major Information
Technol ogy, El ectronic conmponent s, Sem conduct or
manuf acturing and Tel ecommuni cati ons conpani es wor ki ng
to create and inplenment industry-w de, open e-business
process standards”.

“The Uni ver sal Descri ption, Di scovery and
Integration (UDDI) protocol is one of the ngjor
buil ding blocks required for successful Wb services.
UDDI creates a standard interoperable platform that
enabl es conpani es and applications to quickly, easily,
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and dynamcally find and use Wb services over the
I nternet”.

Surveys

Qualitative and quantitative polls have to be
t aken from team nenbers, customers, partners,
suppliers, and nmanagers on a regular basis in order to
ensure whether the project is proceeding in the right
direction. The survey should include structured and
unstructured formats that allow participants the
opportunity to provide their own opinion and other
comments and observati ons.

Human resource nmanagenment

Integration is a conplex process, and it needs
dedi cated personnel on the project for a |onger
period. On the contrary, nost conpanies hire tenporary
or contract basis professionals for these projects.
The project team nenbers should be created to have a
mental bonding with the organization in order to dea
with such a conplexity. Conmmunication is the key to
such a bonding. This could provide confidence to

i nprove productivity as well as their expertise in
dealing with critical situations. The project team
menbers have to be with the conmpany till the end of

i npl emrentation of such systens. They need not be kept
t oget her post-inplenentation because quality of the
i npl enented system will be assessed before the system
is in use. Once the quality and testing team signs off
the project for use the teammay split.

Hi - Tech Labor

Last but not least, a system integration
initiative can develop clerks into know edge workers.
The project inplenmentation transforns the enterprise
into technol ogically sophisticated. The normal manua

processes woul d be converted into i nt egrated
aut omat i on. Appl i cati on, i nterfaces, processes,
objects, and data talk wth each other. Know edge

workers would use such systens for day to day
activities such as automated transactions through ERP
syst ens, paperl ess office, and knowl edge based
i nterfaces.
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MANAG NG ENTERPRI SE  SYSTEM | NTEGRATI ON
| MPLEMENTATI ONS

Enterprise Resources Planning or ERP tools have
become the foundation of business intelligence for
managi ng accounting, manufacturing, distribution and
human resources of an organization. The notivation for
a conpany to adopt ERP conmes from the expectations of
conpany growh and achieving conpetitive advantage
t hrough the use of technology. The building blocks to
a successful ERP inplementation are defining the
requi renents, developing a plan and inplenenting them
The real problem lies in inplementing them Most of
t he organi zations fail during inplenentation.

The inplenentation phase starts wth formng
the right structure of an organization, allocating the
resources to the teans appropriately. The steps in
the inplenentation process are first the top-Ievel
managenent should neet and make executive decisions
for the project. The project manager is responsible
for day-to-day details and acts as an interface
between the top-level managenent and the |owlevel
wor kers. The project nmanager has to take care of the
next steps in the ERP inplementation and |ook for
gui dance for the crisis nmanagenent on a consistent
basis. Ensuring consensus anong the project nenbers
and streamlining the process wll nove the project
forward as planned. The inplenentation is critical
and nost conpanies fail to do it because, people do
not understand the new system properly and have
unrealistic expectations. They try to be flexible
according to the package.

Sonme of the successful conpanies adopting ERP
packages were JD Edwards, Oacle, and People Soft.
They reaped the benefits from the decisions nade over
the last few years to build technology that |everages
their ERP systens in their applications. SAP has nade
a good custoner base through their e-conmerce portal,

my SAP. com
One of the nost noted ERP failures was FoxMeyer
Drugs’ Bankruptcy. After careful narket research and

product evaluation they purchased SAP R/'3 with the
goal of inproving efficiency through technology. But
they failed to inplenent it. SAP perceives it as the
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management failure and bl anes t hat t hey had
unreal i stic expectations.

Mar ket statistics reveal that US ERP sales grew
from under $1lbillion in 1993 to $8billion in 1998
(Data quest, $14.8 billion worldwide). In 1998, (bring
this up to date) US conpanies spent $80billion on ERP
systens integration. | ndustry analysts expect an
average growmh rate of 37% per year for the next 5
years. (Dataquest, 1998).

| nt egration-Success or Failure?

From the above cases, it is very difficult to
conclude whether integration is a success or failure.
At last what nakes a conpany success is that the top
managenent of the conpany has to nmke realistic
deci sions and have gunptions to stick on to it. They
should notivate people and educate people about the
new technology and nanage change. There lies the
positive result.

The essence of any business is for the welfare of
the society and naking profits. The expectations from
ERP is increased RO through inprovenent in the
busi ness process, and savings in cost and tine. This
increase in RO is a continuous process, neaning that
it is not only expected during inplenmentation but also

forever. For this a right structure  of t he
organi zation is essential. Generalizing, integration
as a success or failure will only lead to confusion.
The degree of success depends on how well an
or gani zati on structures its’ resour ces, make

decisions, and notivates people before inplenenting
it.

Reasons for |Inplenentation Failure

The mjor reasons for integration inplenentation
failure are:
1) I nadequate requirenents definition
2) Poor ERP Package sel ection
3) I nadequat e resources
4) Resi stance to change
5) Code on Demand
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Poor Package Sel ection: This occurs due to the
conpany havi ng i nadequatel y defi ned functiona
requirenents. It also occurs when the staff nenbers

assigned to ERP projects does not take the tinme to run
the screens of the new system to find the software
package that is adequate for their needs.

| nadequate Requirenents definition: In nost cases,
this occurs due to the inplenentation of the sane ERP
as in the previous job held, wthout defining the
requirenents for the current needs. Hence, the results
woul d be ERP package would not fit the organi zationa

needs or the package selected takes l|longer to process
daily tasks.

| nadequat e Resources: Many conpanies attenpt to save
money by over-utilizing the resources |ike doing
everything on an overtine basis.

Resi stance to change: The |ack of change mnanagenent
can prevent the inplenentation from succeeding.
Resi stance to change is caused by a failure to build a
case for change, lack of involvenent by those
responsible for working with the changed processes,
i nadequat e communi cat i on, | ack of vi si bl e top
management support and conmm tnent, and arrogance.

Also the ERP inplenentation is costly and conpl ex.
The tine taken to inplenent is always nore than that
of planned, statistically.

Code on Demand: AMR Research survey says, “Frequently,

the [enterprise application integration strategy]
approach to create integration code on demand, |eaving
IT with a mss of class spaghetti code that s
extrenely expensive to maintain”. [ AVR Research
response to a research inquiry. June 22, 2001,
Contivo, Introducing Enterprise Integration Mbdeling,

2001] Therefore the level of difficulty in functiona

i ntegration gets mul tiplied at t he tinme of
i npl ementati on. Even though a uniform architecture for
enterprise is planned, the code required to transfer
data would create a problem when every departnent
continue to develop their own characteristics. The
mai nt enance of functionality of the integrated system
wi |l becone conplicated.
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Different inter-organizational Vi ews: In case of
i nert-organi zati onal enterprise integrations, when
bot h organi zati ons do not have the same perspective of
integration there mght be a conflict. The difference
in integration philosophy between organizations can
lead to failure in goal achievenents.

EFFECT O VWHTE PAPERS |IN SYSTEM
| NTEGRATI ON MARKET

White papers serve as a comunication channel
between technol ogy innovators (scientists/engineers)
and technology introducers (nanagers). In nodern
technology era where everyday a new jargon is born,
whi te paper hel ps managers understand the story behind
that jargon before a viable business is created. This
explains the need for better under standi ng  of
technol ogi cal ideas by non-technical executives for
deci si on maki ng of an organi zati on.

I ngredi ents of a good white paper

On goi ng t hr ough white papers of syst em
integration for deci si on making the essential
ingredients of a good white paper are found. They are
menti oned as foll ows,

1) Technol ogy as thenme: The purpose of white paper is
to deliver a solution to a problem [Stelzner,
M chael *‘How to Wite a Wite Paper’, 2003] Wite
papers would be used by nmanagers to adopt those
solutions in real tine for better results. Hence
white papers should not be used to advertise the
conmpany. Rather the idea generated by the conpany
shoul d be nmade popul ar through this docunent.

2) Organi zation of white paper: The white paper should
be organized in a sequential nmanner such as
i ntroduction, business needs, practical problens,
technology solutions .etc. This wll provide a
better structure for the witer to think and
communi cate to the reader, as well as the reader to
verify quickly when he or she runs short of tinme.
Hence better structure of the paper would allow the
reader to grasp nore ideas.
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Met hod of conmunication: The conmuni cati on approach
should be to convince the decision nmaker to adopt
the intended solution to gain benefits. There are
two ways to wite white papers: (a) focus on self-
interests (b) concentrate on t he reader’s
interests. [Stelzner, 2003] The fornmer method
concentrates nore on product thereby nmakes the
reader get bored. \Wereas the latter is a custoner
focused approach. This nethod explores custoner’s
probl ens and suggests solutions for those probl ens.

Cite Exanples: Suitable exanples have to be cited
in order to neke the reader get involved through
practical scenarios. The exanples can stinmulate the
creativity of readers to utilize ideas for
di fferent probl ens.

Content: The content of the white paper should be
original. Ref erences, if any should be cited
wher ever needed. The | anguage shoul d not be verbose
and the ideas should be precise to the problens.
The m ni mum nunber of ideas should be supported by
maxi mum evidence in order for the content to be
nore val uabl e

Si ze: The nor mal length of the white paper
according to Stelzner is 11 pages. But this nunber
can be varied depending on the topic and purpose of
t he white paper.

Addi tional information: The additional information
such as diagrans, charts, pictures, graphs .etc.
should be suitably illustrated wherever it s
needed. This will help the reader to understand the
data clearly and interpret nore details from the
whi t e paper.

Qutl ook: The outlook of white papers should be
pleasing to the reader. Readability formulas could
be used to verify the outl ook of white paper. Gaudy
colors should be avoided. The font type and font
size should be wuniform throughout the docunent.
Better readability hel ps readers recogni ze
information easily.
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Recommendati ons for better results to readers
t hrough white papers

Witer of Wite Papers: The selection of white paper
witer is critical because he or she is the person who
will present the ideas to the readers who have sone or
little know edge about the subject of the white paper.
The witer should possess technical know edge of the
rel evant subject. This is because unless the witer
does not have the grasp of the subject, he or she
could not critically analyze and present his or her
ideas in a coherent manner. This does not nean that
the witer should be the person who develops the
product or ideas, but he should be sonmeone who clearly
understands the technical aspects as well as the
intersection of it wth business needs. Hence in
nor mal cases witer could not be sonmeone from
mar keting departnent or an independent consultant. In
general engineers or technical professional possess
| ess proficiency in witing or time constraints due to
technical duties. Hence the witer should suitably be
a senior technical executive who possess significant
pr of essi onal experi ence, and superi or t echni cal
| eadership and skills in the industry.

Better interpretations for better decisions: The main
users of white papers are managers who use it as a
source of wupdating their know edge and trends about
different technologies in the market. They read about
energi ng technologies and nake strategic and tactica
plans for wusing technologies for the inprovenent of
business. Hence the witer of white paper should
enphasi ze nore about technologies in such a nmanner in
whi ch manager s woul d under st and. A conpletely
techni cal paper would not be understood by everyone.
Managers have to be provided information in such a
manner that they would interpret the technology’s
intersection with business needs, and use the idea for
t heir deci sion maki ng.

St ay ahead in mar ket t hr ough t echnol ogy
sophistication: Wite papers are used to convey
technology information to everyone in order to
mai ntain know edge integrity in the organization as
well as in the market. Its goal will be materialized
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only when it is inplenmented in real time. Wen the
i npl enentation takes place, it directly neans that the
i dea has been put into practice. Hence white paper has
been successful in spreading ideas to decision makers.
This will help inplenenting organization differentiate
itself in the nmarket through early adoption of new
t echnol ogi es or technol ogy sophistication.
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Chapter 6
Di scussi on

| NDI RECT  FI NDI NGS THROUGH QUALI TATI VE
ANALYSI S

The indirect findings in this research are
conpletely qualitative. This involved reading of white
papers in the area of ‘Information System Integration’
after mning the unstructured texts.

The list of indirect findings is as foll ows,

1) For better Return on Investnent (RO) calculations
of system integration projects, both tangible and
intangi ble benefits (short-term and |long-tern
shoul d be taken into account.

2) The factors for evaluation of generic business
nodels could be extended to system integration
busi ness nodels. They are profitability neasures,

profitability predi ction, and busi ness nodel
conmponent attri butes.

3) The maj or reasons for system i ntegration
i npl enentation failures are poor package sel ection,
i nadequat e requirenments definition, i nadequat e
resources, resistance to change, code-on-demand,
and di fference in i nt er-organi zati onal

phi | osophi es.

DI RECT FI NDI NGS THROUGH THEORETI CAL ANALYSI S

The direct findings of this research are based on
t heoreti cal analysis as well as based on the
experience of the study of industry white papers.

The list of direct findings is as foll ows,

1) The witer of white papers should ideally be a
senior technical executive who has significant
pr of essi onal experience and superior technical
skills.

2) Managers should be presented white papers that
woul d hel p them to i nterpret t echnol ogy’ s
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i ntersection with busi ness needs. Such a
presentation would help rmanagers nake  Dbetter
strategi c planning.

3) Adopt white paper ideas in real tine to realize
successful results. The inplenmenting organization
woul d differentiate itself by staying ahead through
t echnol ogy sophi stication.

VALUE OF TEXT M NING IN TH S RESEARCH

The value of text mning is realized at the end of
the research when surprising results are seen. Sone of
the surprising results were “XM.” and “Application
Servers”. XM is comon for products in application
software. Wen this relationship is extended further,
it is seen that Mcrosoft which produces application
sof twar e has devel oped new franmeworKks, t ool s,
protocols, and environments that exploit XM features
to accelerate the construction of XM based features.
A different relationship that was seen was between the
words, strategy and outsourcing. The relationship was
depicted only after conbining the words together as
strategi c outsourcing. Hence text mning was a
power f ul t ool for identification of such
rel ati onshi ps.

POTENTI AL PAPERS FOR PUBLICATION FROM TH'S
THESES

1) “Return on Investnents of System Integration
Proj ects”

2) “System I ntegration Business Mdels”

3) “Managi ng System Integration | mpl enent ati on
Fai |l ures”

4) “Reconmmendations for Better ERP | npl enentations”

5 “Wiite papers inprove decision making in IT
enterprises”

6) “Ef f ect of timng in the introduction of
technol ogical details to Corporate-IT nanagers”

RECOMVENDATI ONS FOR FURTHER RESEARCH

The following listed research could be sone of
the potential future works that could be pursued.
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1) Research in a particular information systens
integration ar ea, such as Dat a | nt egration,
Application Integration, and Process |ntegration.
2) Different nethod of usage of text mning tool for
research in systens integration.
3) Research in Inter-organi zational Process changes in
system i nt egrated organi zati ons.
4) Further developnent of RO calculations of System
| nt egration projects.
5) A survey of popular system integration business
nodel s currently used in the industry.
6) A study of rmanagerial decision-nmaking methods
t hr ough whi t epaper readi ng in t echnol ogy
or gani zati ons.
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APPENDI X A: GLGSSARY DEFI NI TI ON OF
| NFORMATI ON SYSTEM | NTEGRATI ON TERMS

API Application Program Interface - an interface that
enabl es prograns to communi cate with each ot her.

APPC Advanced Programto-Program Conmunication— |IBMs
sol ution for programt o- program comuni cat i on,
distributed transaction processing and renote data access
across the |1 BM product |ine.

Application Service Providers Conpanies which allow
busi ness custoners to rent or | ease the use of e-business
applications over secured Internet connections.

Application to Application Integration (A2A) A form of
enterprise application integration in which two or nore
applications, usually but not exclusively within the sane
organi zation, are |inked.

Asynchronous Communi cations A form of comrunication by
which applications can operate independently, so that
they do not have to be running or avai l abl e
si mul t aneously. A process sends a request and may or nmay
not wai t for a response. It is a non-blocking
comuni cations style. (Or) An interaction between two
autononmous entities in which the initiator does not
suspend its execution (i.e., bl ock) after t he
comuni cation event; it does not expect any response from
t he recipient.

Automati ¢ Bi nding Describes the action when an RPC cli ent
stub | ocates a specific server on a |ist of servers.

B2B Business to Business. In reference to comrerce
conduct ed between conpani es rather than between conpanies
and private individuals or consuners.

B2C Business to Consuner. This refers to commerce
conduct ed between conpani es and individuals or consuners.
In contrast to B2B.

Backbone A series of connections that forns a nmgjor
comuni cati ons pathway within a network.
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Bandwi dt h The amount of data that can be sent through a
connection; usually measured in bits per second. A fast
nmodem can nove about 15,000 bits in one second (about a
page of English text).

Bi ndi ng The association of a client and a server.

Bi zTalk A Mcrosoft sponsored set of guidelines for how
to publish schemas in XM. and how to use XM. nessages to
easily integrate software prograns together in order to
build rich new sol utions.

Bl ocki ng Commruni cations A synchronous nessaging process
whereby the requestor of a service nmust wait until a
response i s received.

Buf f ered Queue A nessage queue that resides in nmenory.

Busi ness Process Mnagenent The concept of shepherding
work itens through a nulti-step process. The itens are
identified and tracked as they nove through each step
with either specified people or applications processing
the information. The process flow is determned by
process logic and the applications (or processes) they
play virtually no role in determ ning where the nessages
are sent.

COM Component (Object Mdel— Mcrosoft’s standard for
di stributed objects, an object encapsulation technology
that specifies interfaces between conponent objects
within a single application or between applications. It
separates the interface from the inplenentation and
provides APlIs for dynamcally | ocating objects and for
| oadi ng and i nvoki ng them (see DCOV .

Communi cations M ddl eware Software that provides inter-
application connectivity based on comunication styles
such as nessage queui ng, ORBs and publish/subscri be.

Communi cations Protocol A formally defined system for
controlling the exchange of information over a network or
conmmuni cat i ons channel .

Connecti onl ess Communi cati ons Comuni cations that do not
require a dedicated connection or session between
appl i cati ons.
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CORBA Common (Object Request Broker Architecture— a
standard mai ntai ned by the OMG

CPl -C Common Progranm ng | nterface-Comunications— IBM s
SNA peer-to-peer APl that can run over SNA and TCP/IP. It
masks the conplexity of APPC

Cust oner Rel ati onship Managenent (CRM Cust oner
Rel ati onshi p Managenent (CRM is the art of integrating

every aspect of IT that relates to the custoner — quite
literally everything from marketing through sales to
accounts receivable and bill collection.

Custoner Rel ationship Marketing (CReM Using a conpany's
know edge and understanding of a custoner to nore
effectively market to that custoner. Wiile nobst often
used in B2C e-comrerce, CReM techniques are still
frequently enployed in B2B situations.

cXM. Commerce XM.. A neta-language that defines the

necessary information about a product. It is a set of
docunent type definitions (DTD) for t he XML
specification. Eventually, it wll be used to define the

exchange of transaction data for secure electronic
transaction over the Internet.

Data Level Integration A form of EAl that integrates
different data stores to allow the sharing of information
anong applications. It requires the loading of data

directly into the database via its native interface and
does not involve the changing of business |ogic.

Dat a Know edge and Decision Support Using |IT technol ogy
and information to both nmeasure and inprove an
organi zation's performnce.

Data Transformation A key requirenent of EAl and nessage
brokers. There are two basic kinds: syntactic translation
changes one data set into another (such as different date
or nunber formats), while semantic transformati on changes
data based on the underlying data definitions or neaning.

Dat abase M ddleware Allows clients to invoke SQ-based
services across nulti-vendor databases. This m ddl eware
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is defined by de facto standards such as ODBC, DRDA, RDA,
etc.

DCE D stributed Conputing Environnent— from the Open
Software  Foundati on, DCE provides key distributed
technol ogies such as RPC, distributed nanm ng service,
time synchroni zation service, and distributed file system
and network security.

DCOM Distributed Conponent Object Mdel— Mcrosoft’s
protocol that enables software conponents to comrunicate
directly over a network in a reliable, secure, and
ef ficient manner . DCOM is based on the DCE-RPC
specification and works wth both Java applets and
ActiveX conmponents through its use of the COM

Directory Services A way for clients to |ocate services.
Usually contained in a single system inage of available
servers.

Distributed Application: An application that executes on
a distributed system and in which parts of the
application execute on distinct conputing entities.
Exanpl es of distributed applications include an autonated
busi ness process that is conposed of distinct business
systens and resources, and end-to-end network services
that are delivered over nmultiple network el enents.

Distributed Mddleware: A collection of programer tools
(utilities, i braries, services), t hat shi el ds
progr ammer s of distributed applications from the
difficulties that arise from executing and progranmng in
a distributed system |In particular, heterogeneity (of
hardware and software), the need to account for renote
failures, the difficulty of knowing the exact state of
the distributed application, |ocation and characteristics
of hardware software and network resources. D stributed
m ddl eware nmay, itself, be a distributed application.

Distributed System A collection of autononous physically
di spersed conputing entities (hardware or software) that
are connected by sone communi cation nmedi um

DOM Docunent bject Mdel - a platform and | anguage-
neutral interface that will allow prograns and scripts to
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dynam cally access and update the content, structure and
styl e of docunents.

DRDA IBM s Distributed Rel ati onal Dat abase Architecture.

EAl Enterprise Application Integration is a set of
technologies that allows the novenent and exchange of
information between different applications and business
processes within and between organi zati ons.

E- Busi ness Al so "E-Biz." The use of | nt er net
technologies, and the Wb in particular, to conduct
busi ness operati ons.

E- Procurenent Using the Internet and other open networks
to performthe procurenent function; a B2B application.

Extranet A network that 1links an enterprise to its
various divisions and business partners which uses
secured Internet |inks. In this way, it has the

advantages of a private network at the cost of a public
one. See VPN

Feder ati on: Hi er ar chi cal grouping of the resources
(hardware, software, network) in a distributed system
The structure of the hierarchy nay be policy-based or
rul es- based, and policies may be changed seanl essly.

Gateway A hardware and/or software setup that perforns
transl ati ons between di sparate protocols.

Groupware A collection of technologies that allows the
representation of conplex processes that center around
col l aborative human activities. It is a nodel for
client/server comput i ng based on five foundation
technol ogies: multinedia docunent managenent, workfl ow,
emai |, conferencing and schedul i ng.

Het erogeneity A typical enterprise information system
today includes many types of conputer technology, from
PCs to nmainfranes. These include a wde variety of
di fferent operating systens, application software and in-
house devel oped applications. EAl solves the conplex
problem of naking a heterogeneous infrastructure nore
coherent.
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HTML Hypertext Markup Language is the set of markup

synbols inserted in a file intended for display on a
Wrld Wde Wb browser. The markup instructs the Wb
browser how to di splay a Wb page.

[IOP Internet Inter-ORB Protocol —a standard that ensures
interoperability for objects in a nmulti-vendor ORB
envi ronnent .

Integrity In a client/server environnent, integrity neans
that the server code and server data are centrally
mai nt ai ned and therefore secure and reliable.

| nformati on Machi ne readable content or data that is in
the correct format to be processed by an application or
system

| nvasive Integration An inplenmentation approach that
requires changes or additions to existing applications.
Opposite of non-invasive integration.

| OTP Internet Open Trading Protocol. This is a set of
st andar ds devel oped by the IETF to define an
i nteroperable framework for Internet comerce.

JVM Java virtual machine.
J2ME: Java 2 platform Mcro Edition.

Load Balancing Automatic balancing of requests anong
replicated servers to ensure that no server IS
over | oaded.

LU6. 2 Logical Unit 6.2—I1BM s device-independent process-
t o- process protocol provides the facilities for peer-to-
peer communi cations between two prograns and also
supports asynchronous networ ki ng.

Message Broker A key conponent of EAlI, a nessage broker
is an intelligent internediary that directs the flow of
nmessages between applications, which beconme sources and
consuners of information. Message brokers provide a very
flexible comrunications backbone and provide such
services as data transformation, nessage routing and
nmessage war ehousi ng.
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MOM Message-Oriented Mddleware is a set of products that
connects applications running on different systens by
sending and receiving application data as nessages.
Exanpl es are RPC, CPI-C and nmessage queui ng.

Message Queuing A form of comrunication between prograns.
Application data is conbined with a header (information
about the data) to forma nessage. Messages are stored in
gueues, which can be buffered or persistent (see Buffered
Queue and Persistent Queue). It is an asynchronous
communi cations style and provides a |oosely coupled
exchange across nultiple operating systens.

Message Routing A super-application process where
nessages are routed to applications based on business
rules. A particular nmessage may be directed based on its
subj ect or actual content.

Message Warehousing A central repository for tenmporarily
storing nessages for analysis or transm ssion.

M ddl eware Software that facilitates the comrunication
between two applications. It provides an APl through
whi ch applications invoke services and it controls the
transm ssion of the data exchange over the network. There
are three basic types: comuni cations  m ddl ewar e,
dat abase m ddl eware and systens m ddl ewar e.

Mobile Distributed Objects: (MDOs). A distributed object
that can mgrate from one processor or process to another
(aka Jini).

Non- Bl ocki ng Communi cations An asynchronous nessaging
process whereby the requestor of a service does not have
to wait wuntil a response is received from another
appl i cation.

Non-i nvasi ve: The quality of not requiring code
nodi fications, not I nposi ng  unnat ur al conmmuni cati on
protocols or protocol semantics, and not degrading
performance or quality.

Non- 1 nvasive Integration An inplenentation approach that
does not require <changes or additions to existing
appl i cati ons.
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Open Applications Goup (OAG An industry consortium

formed to pronote the easy and cost-effective integration
of key business application software conponents.

bject Mddleware Allows clients to invoke nethods or
objects that reside on a renpte server. This m ddl eware
revol ves around OMG s CORBA and M crosoft’s DCOM

ODBC (Open Database Connectivity— a Wndows standard API
for SQ communi cati on.

OM5 (Object Managenent G oup— a consortium of object
vendors and the founders of the CORBA standard.

OpenDoc A set of shared class libraries with platform
i ndependent interfaces.

ORB (nject Request Broker— software that allows objects
to dynam cally discover each other and interact across
machi nes, operating systens and networks.

PDA: Personal Digital Assistant.

Persistent Queue A nessage queue that resides on a
per mmnent device, such as a disk, and can be recovered in
case of systemfailure.

Publ i sh/ Subscri be Pub/Sub is a style of inter-application
communi cations. Publishers are able to broadcast data to
a community of information users or subscribers, which
have issued the type of information they wish to receive
(normally defining topics or subjects of interest). An
application or user can be both a publisher and
subscri ber.

Quasi - Synchronous Communi cation: An interaction between
two autononous entities in which the initiator does not
suspend execution, but does set forth a nechanism to
catch the recipient's response.

RDA Renote Data Access, usually to an RDBMS via SQL.

RDBVS Rel ati onal Dat abase Managenent System

Router A special -purpose conputer or software package
that handles the connection of two or nore networks.
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Routers check the destination address of the packets and
decide the route to send them

RPC Renote Procedure Call— a form of application-to-
application comrunication that hides the intricacies of
the network by using an ordinary procedure call
mechanism It is a tightly coupled synchronous process.

Scal ability The ability of an information system to
provide high performance as greater denmands is placed
upon it, through the addition of extra conputing power.

Server A conputer or software package that provides
specific capabilities to client software running on other
conput ers.

SNA System Network Architecture— a network architecture
from | BM

Sockets A portable standard for network application
provi ders on TCP/ | P networks.

SQ Structured Query Language.

Stored Procedure A program that creates a naned
collection of SQ. or other procedural statenents and
logic that is conpiled, verified and stored in a server
dat abase.

STP Straight Through Processing. This occurs when a
transaction, once entered into a system passes through
its entire life cycle wthout any manual intervention.
STP is an exanple of a Zero Latency Process, but one
specific to the finance industry which has many
proprietary networks and nessagi ng formats.

Supply Chain Managenent Supply Chain Managenent (SCM is
that set of skills and disciplines, including those of
| T, which shepherd a product fromits original design to
its ultimate delivery to the buyer.

Synchronous Conmuni cations A form of comunication that
requires applications to run concurrently. A process
issues a call and until it receives a response. (O) An
interaction between two autononpbus entities in which the
initiator suspends all subsequent execution after the



76
comuni cation event wuntil it receives some response
(e.g., return value).

Systens M ddleware Software that provides val ue-add
services as well as inter-program conmunications. An
exanple 1is transaction processing nonitors which are
required to control local resources and also cooperate
with other resource rmanagers to access nhon-|ocal
resour ces.

TCP/ 1P Transm ssion Control Protocol/Internet Protocol—
the network protocol for the Internet that runs on

virtually every operating system I[P is the network |ayer

and TCP is the transport | ayer.

Trigger A stored procedure that is automatically invoked
on the basis of data-related events.

Two- Phase Commit A nechanism to synchronize updates on
different machines or platfornms so that they all fail or
al | succeed together. The decision to conmmt is
centralized, but each participant has the right to veto.
This is a key process in real time transaction-based
envi ronnent s.

VPN Virtual Private Network. A solution by which an

enterprise may link to its custoners and Dbusiness
partners via secure |Internet connections. The conpany
thus has a network which is "just Ilike" a private
network, but isn't. (That is, it is "virtual.") This

gi ves the conpany the advantages of a private network at
t he much | ower cost of a public one.

Wor kfl ow Software used to automatically route events or
work-itenms from one user or program to another. Workfl ow
is synonynous with process flow, although traditionally
has been used in the <context of person-to-person
i nformation fl ows.

XML Li ke HTM., eXtensible Markup Language is a subset of
Standard Generalized WMrkup Language, a standard for
defining descriptions of structure and <content in
docunents. However, where HIM. is concerned with the
presentation of information on a web page (wthout
context or dynam c behavior), XM provides context and
gi ves neaning to data.
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X/ Open An independent open systens organization. |Its
strategy is to conbine various standards into a
conprehensive integrated systens environnent call ed
Common  Applications Environnent, which contains an

evol ving portfolio of practical APIs.
Zero Latency No del ay between an event and its response.

Zero Latency Enterprise An enterprise in which all parts
of the organization can respond to events as they occur
el sewhere in the organization, using an integrated IT
infrastructure that can imredi ately exchange information
across technical and organi zati onal boundari es.

Zero Latency Process An automated process with no tine
delays (i.e. no nmanual re-entry of data) at the
interfaces of different information systenms. STP is an
exanpl e.
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