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[Ilustration] Business applications that start to connect to Web Service, inside dard specifica-
and outside firewall, but still having problem in interoperability as vendors and  tions i.e.: HTTP,

end-users from each point implement different web services that are likely
incompatible to others

XML, SOAP, WSDL,
and  UDDI. In
reality, the com-

Interoperable WSDL

Web service is an application
that is able to expose an API
to be accessed over the web.
It means that you could invoke the applica-
tion via web and the application that does
the invocation is called the client. It is
possible because the standard of web
service allows clients and servers to com-
municate via HTTP although they have
different platforms and programming
languages. Web Service Platform requires a
set of minimum feature specifications to
enable to build distributed application. Any
platform has its own data representation
format and data type system. Web Service
Platform must provide a standard data type
system to bridge the difference of data
type system of various platforms, program-

Andi Credo Sibuea, Software Engineer-ET

ming languages, and modeling components.

Web Service Platform must also provide
information about interface, function, and
parameter descriptions for clients to be
used in the calling of the service. Lastly,
Web Service must also provide a mecha-
nism to invoke web service remotely. This
protocol must be independent of platforms
and programming languages.

The technologies used in developing Web
Service Platform i.e.: XML (Extensible
Markup Language) and XSD (XML Schema
Definition Language) that provide basic
format for data representation. Then also
SOAP (Simple Object Access Protocol) that
provide standard mechanism of Remote
Procedure Call to invoke Web Services. Not

SPECIAL ] .
POINTS OF Web Service Interoperability
INTEREST:
H. Bayu Putera, Software Engineer-ET
One major issue that is  no global stan- ' it
always experienced by  dards that enable ‘® x $ e-e * xe
various business applications two  applications = [}
is interoperability - an ability to operate to  communicate | © e x
with other applications. Interoperability is one another with Ad -* x @ .
required to support the flow of business their own exe e x 8
and to decrease costs by effectively utiliz- different  plat-
ing the available applications. A company forms, component x
that has various business applications, models, and = o
which are probably built by using different programming b,
programming languages and platforms, languages.  But e @ x8 x @, -@x 8
might be experiencing some problems, such then those prob-
as: how to enable those applications to lems  mentioned
communicate and exchange data. Some before can be [lllustration] Business applications that are not interoperating one another yet, where
efforts to integrate such applications are solved with the mostway of communications among systems are blocked. Systems are hard to be intercon-
usually done by handling them case by case development  of nected because application points are built separately using different platforms
basis by implementing file transfer, data Web Service.
parsing, message queuing, or API. There is The standard of bination of those specifications left several
web  services undefined things or they are only there as
LT allows clients and option that are not mandatory to imple-
(2 x: * o e * e servers to commu- menters. This condition leads to incompati-
& e nicate via HTTP bility of various implementations of web
INSIDE il disregard of service and soon after generates some
. L x . e platforms  and issues of interoperability.
THIS ISSUE: - e programming Interoperability problems appear in variety
i e \I;ng;ages used. and usually consume significant cost and
Web Service . =) ® . gquante:er\i/r:::s time to be identified.
Interoperability L = operability  of The failure of web service interoperability
s & xe 3 ax & applications by in real implementation subsequently
s implementing  a become the reason of Web Services Inter-
set of open stan- operability Organization (WS-I) setup, with

the aim to solve this class of problem by
specifying exactly how HTTP, XML, WSDL,
SOAP, and UDDI should be used to ensure

to page. 2 ...

to mention WSDL (Web Service Description
Language) which is a grammar for explain-
ing web-service’s functions and parameters
in XML format.

WSDL as one of supporting technologies
for interoperability

We will specifically talk about how to
create WSDL that support the interopera-
bility of an application.

WSDL (Web Service Description Language)
is an XML grammar to describe interface of
web service, protocols supported by web
service, and also their location. WSDL
Specification version 1.1 is developed by
IBM Research and Microsoft. Although WSDL
is not W3C standard or even a mandatory
part in developing and invoking web ser-
vice, but it is widely supported in many
SOAP client implementations and develop-
ment tools.

to page. 3 ...
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Use C-Notifier!
SCAN Tech Lab (scantechlab@gmail.com)

eBdesk eXpander portal (Windows), a portal-in-
a-box product from eBdesk Corporation (http://
www.ebdesk.com), is an open-platform portal,
containing many ready-to-use applications for
(i) messaging, i.e.: mail, calendar, and (ii)
- . collaboration, i.e.: forum, news, image gallery,
= st B 200 many more applications. Unfortunately,
50, pleass stay tuned! ) eBdesk eXpander Portal did not provide real-
time notification if there were new contents.
- . =" Currently, available facility is only channels in
C-Notifier Frontpage, which will dis._pla)_/ newly submitte_d
content(s) for each application. If you are in
need of always being up-to-date without always
have to refresh the Frontpage, then it is time to
install C-Notifier (stand for Comm’s Notifier,
Comm is the developer’s nickname).

C-Notifier’s Modules and Features

This application consists of two modules, they
are:

«Server Module. Consists of notification server
that will serve every request from Client
Module and some background applications,
which are functioning as notification data
provider. This module is preferred to be
installed on the same server where the portal is
installed.

«Client Module. This desktop-base application
performs a periodical check on notification
server to retrieve information whether there is
new content or not and display it in a notifica-

i) Comm's Notifier ¥1.0

New mail

From: *Slamet Puji Santusa” <slametps@ebdesk.com>
o Subject: [DEV-5¥SREFERENCE] Micrasoft Solutions
| Framework (MSF) Whitepaper & Process Guidance

Notification in balloon tooltip

3rd-Party: Always want to be up-to-date with portal $ontent?

tion window, just like Yahoo! Messenger
notification when displaying information about
a newly online/offline user. This application is
installed on portal-user’s computer.

This application has the following features:
<Dual checking model. Manual and Automatic.
=Various notification items. Mail, event, task,
forum, article, poll, image

«Click & Visit. Enable user to directly login to
portal and display the corresponding content
(s)-

=Sound notification

«Portal Multi-domain support

*Basic Authentication Proxy support

Installation Preparation

Installation material can be obtained by
sending e-mail to commedo@gmail.com or
scantechlab@gmail.com with the subject: [C-
Notifier] Download, and the e-mail’s body
containing information about name, company/
organization, company/organization address,
active e-mail address (installation material
will be sent to this e-mail address), the
reason to download this application. If those
requirements were not satisfied, then installa-
tion material cannot be delivered.

The following are prerequisites for C-Notifier
installation:

=Server Module

- eBdesk eXpander Corporate Portal (Windows)
- Windows Task Scheduler

XML Schema, WSDL, UDDI, SOAP with Attachments

HTTP, HTTPS, Others

Basic Web Service Protocol Stack

i

- e e - o -

- PHP Module and Command-Line (MSSQL

\eh Service Interoperability...

connection support)

- MSSQL

«Client Module

- Windows 98/Me/2000/XP/2003/Vista

Installation

Install Server Module on the same server where
eBdesk eXpander (Windows) portal is installed.
Therefore an administrator or other as-
powerful-role is required to access server and
portal installation folder that is commonly
located on: C:\Program Files\eBdesk\eBdesk4.
Notification server, which is part of this Server
Module, is a CGI application made by using
PHP (php application). Installation details can
be read in install.txt (available in Server Mod-
ule installation material, C-Notifier-server-
v1.0.0.XX.zip, XX = server build number).

As to Client Module, it is enough to only ex-
tract compressed file (C-Notifier-client-
v1.0.0.YY.zip, YY = client build number) and
place the extraction result in desired folder.

Configuration and Usage

After server and client installation are finished,
it is time to try the application. Before using
the application, there are some configurations
needed to be done in the first place, i.e.:
«Checking Items. By default, will perform
checking to all type of available notification.
=Notification Server URL. Server address to be
contacted by client.
eUser Credential.
access portal.
<Portal URL. Although optional, this URL will

User/password used to

to page. 3 ...
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TRADING PARTHERS
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«[PHP] Basically PHP does not change variable
name, which is passed to a script, except for
variable containing period (.), which is auto-
matically converted to underscore ().

*[PHP] To avoid problems, especially for
different PHP default setting, it is better for a
developer to use feature which has high back-
ward compatibility such as $HTTP_GET_VARS
to access HTML form’s variable with GET
method, although this can be non-activated by
setting directive register_long_arrays with Off
value (PHP 5.0.0).

3 «[PHP] You can check the value of PHP setting/

configuration (php.ini) by using ini_get(string
varname) function. You can also set the value
of a directive by using ini_set(string varname),
string nilaibaru).

[Ilustration] Business applications that start to connect to Web Services that are compliant with WS-I's
profile

interoperability between different implementa-
tions of web service. This specification is called

WS-I Profile. In addition to providing profile, time and money during application
this organization also provides examples of integration.
design and application and more importantl

9 iy P Y Reference

WS-I Testing Tools that can be used to verify
[1] http://msdn.microsoft.com/msd

design and implementation would greatly
support ensuring interoperability and save

<[PHP] You can check the existence of a file by
using file_exists(string filename) function.

*[PHP] PHP provides file(string filename)
function to read a file easier and store it in an
array whose each element hold each line of file
(still having a newline character). Or use
file_get_contents(string filename) if you want
to store the content of the read file in a string.

*[PHP] You can also use fopen() function to
read remote document by using URL (HTTP,

issues/04/11/

that our built web service is comply with the Servicestation/default.aspx FTP) as an input of file name if al-
WS-l Profile. By referring to WS-I Profile, low_url_fopen directive is On.
developer can  develo interoperable web [2] http://www.ws-i.org/docs/presentations/

p P P wsl cldx preso 110105.0pt «[PHP] You can set the value of er-

service on messaging level and decrease the
cost of possible-risks that are likely to appear
from the implementation of web service during
integration.

Web service implementers should refer to some
specifications in WS-l Profile. Those specifica-

ror_reporting directive at run-time by using
error_reporting([int level]) function.

tions are divided based on Web Service Proto- ypeA |
col Stack as shown in the figure beside. B rt

TypeB {1

The more items of the WS-I Profile specifica- | L
tions that we fulfill, the higher level of web

E
7
[
HH

Input Message

Binding

Custom type

service interoperability that we obtain. defintions

Interoperability cannot be achieved easily from rt

web service. It requires researches and experi- . ot
ences along with deep understanding about
xsd-string

HH

Output Message

Binding

different issues in various web service specifi-
XSD built-in

operation

Fortunately, WS-I has done some of the tasks

cations and various implementation tools.
types

portType

by providing guidance in the form of profile,
examples, and testing tools. Using them in

[Illustration] Content of a WSDL

www.ebdesk.com

eBdesk Technology JI. Raden Patah No. 21 Bandung Indonesia 40132 Tlp. 022-2502423 Fax. 022-2533792


http://www.ebdesk.com
mailto:commedo@gmail.com
mailto:scantechlab@gmail.com
http://msdn.microsoft.com/msdnmag/issues/04/11/
http://www.ws-i.org/docs/presentations/
http://www.ebdesk.com
mailto:scantechlab@gmail.com

4TH EDITION

Interoperable WSDL...

The added value of WSDL is it is readable by machine and
human because it is written in XML. Some development
tools can generate WSDL document from your codes and
vice versa. If a developer want to create an interoperable
WSDL, then the developer need to create a WSDL that is
compliant with Basic Profile released by WS-I (Web Ser-
vice Interoperability Organization - http://www.wsi.org).
Web Services Basic Profile 1.0 represents a publicized
description about standards, technologies, and guidance
in implementation for some main specifications of web
service: XML 1.0, XML Schema 1.0, SOAP 1.1, WSDL 1.1,
and UDDI 2.0. This guidance consists of a set of require-
ment that define how those specifications should be used
to develop interoperable web service. The specification
document can be obtained from http://www.wsi.org/
Profiles/BasicProfilel.0.html.

If you want to create WSDL, which is comply with the
WS-I Basic Profile, then you could write the WSDL by hand
and use the WS-I tools to verify that the WSDL is correct.
Writing WSDL by hand can be time-consuming and error
prone and you might choose instead to take the auto-
generated WSDL provided by your platform. If necessary,
the WSDL can be modified to remove any platform idio-
syncrasies.

Following is a WS-I Basic Profile-compliant WSDL template
that can be used as the basis for your WSDL file. To
create a WSDL file from scratch may take longer, but it
will ensure that we understand what we are specifying
and produce a clean result.

The following WSDL has a single request-response opera-
tion and single one-way operation. The example schema
defines two types and two corresponding elements that
are the "documents” to be carried in the SOAP messages.
All items in bold, require to be modified to each of
developer’s specific situation; XML in normal style can
stay as-is in the WSDL.

To convert this WSDL template into your WSDL follow
these steps:

*Replace all instances of the string "WebServicel" with
the name for your web service. For example if your web
service is called "Payroll" then "WebServicelPortType"
would become "PayrollPortType".

eReplace all instances of the URL “http://
www.example.com” with your web service’s namespace.

«Create XML schema(s) that define(s) global complex type
for each XML document that you need to send and
receive. You will also need to define a different global
element for every operation that contains your XML
schema type.
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«For each XML document create a "wsdl:message" tag with @
the "name=" attribute set to "Message YourElementName-
Here" and the "element=" attribute to a name referencing
the XML schema element from your schema.

«In the "wsdl:portType" tag include operations as required
for your web service, be their request-response or one-
way. *Rename the request-response operations after their
input and output documents, e.g.,
"requestResponseOperationinDocOutDoc". For one-way
operations rename them "oneWayOperationinDoc".

*Modify the "wsdl:binding" element to contain an opera-
tion for each operation defined in the portType above,
modifying the soapActions to suit your situation.

*Modify the "wsdl:service" element to include a URL
suitable for your platform.

Interoperable Web Service Validation

Creating some WSDL that is comply with the WS-I Basic
Profile, unfortunately, guarantees neither the ability to
implement, nor its interoperability. A WSDL document is a
specification. Platforms may not support all the features
specified in the WSDL, or they may incorrectly implement
these features, causing run-time failures.

The following steps should help to check that the WSDL
can be implemented and produces web services that can
interoperate:

*Use your WSDL documents to create a test web service
on your main platform of choice. Place test code in each
of the web service’s methods such that you ensure full
coverage of all elements within the XML documents sent
out by the web service.

<Create a client for your web service. Create test code to
exercise all the methods in your web service, with special
attention to ensure full coverage of all elements within
the XML documents that are sent out. Exercise your test
code to verify that your web service is functional on your

<2xnl version="1.0" encodi ng="utf-8"?>

xni ns: soap="ht t p: // schenas. xni soap. or g/ wsdl / soap/ " >
<vsdl : types xni ns: xsd="htt p: // waw w. or g/ 2001/ XM.Schera" >
<xsd: schema el ement For nDef aul t =" qual i {1 ed”
ht'tp: / v exanpl . com t ar get Narespace=" ">
<xsd: el ement_name="aFoo" type="tns: f ooType"/>
i .

ooType">

<xsd: conpl exType na

<xsd: el ement nane="head" type="xsd:int"/>
<xsd: el ement name="tai| " type="xsd:int*/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el enent_name="aBar" type="tns: bar Type"/>
<xsd: conpl exType nare="bar Type" >
<xsd: sequence>
<xsd: el ement name="pebbl es* type="xsd:int"/>
<xsd: el ement name="rocks" type='xsd:int"/>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>
</vsdl : types>
<vwsdl : message name="NessageFoo” >
<vsdl s part name="docunent " el ement ="t ns: aFoo"/ >
</ vsdl : message>
<vsdl : message name="MessageBar ">
<wsdl :part name="docunent” el ement="tns: aBar"/ >
</vsdl : message>
<wsdl : port Type name="\ébSer vi ce1Por t Type" >
<wsdl : operati on name="r equest ResponseCper at | onFooBar * >
<wsdl - i nput _messag : g
<vsdl : output message="t ns: MessageBar "/ >
<Iwsdl : oper ati on>
<vwsdl : operati on name="oneViyQper at i onFoo" >
<wsdl - i nput_message="t ns: MessageFoo" / >
</ wsdl : oper ati on>
</vsdl : port Type>
<wsdl : bi ndi ng name="VéebSer vi ce1Soap"
type="t ns: WbSer vi celPor t Type"
xnf ns: http="ht t p: / / scheras. xi soap. or g/ wsdl / htt p/ *
xni ns: soapenc="ht t p: // schems. xni soap. or g/ soap/ encodi ng/ "
xnf ns: mi me="ht t p: / / schemas. x soap. or g/ wsdl / m me/ ">
<soap: bi ndi ng transport="http://schenas. xni soap. or g/ soap/ ht t p*
styl e="docunent "/ >
<vsdl : operati on name="r equest ResponseCper at | onFooBar * >
<soap: operat i on
soapActi on="ht t p: / www. exanpl e. con r equest ResponseMessage”

styl e="document "/ >
<wsdl : i nput >
<soap: body use="literal "/>
</ vsdl : i nput >
<wsdl : out put >
<soap: body use="literal"/>
</ vsdl : out put >
</ wsdl : operati on>
<wsdl : operation name="oneVyCper at i onFoo” >
<soap: operati on
soapAct i on="ht t p: / www. exanpl e. conf oneWy Message”
styl e="document "/ >
<wsdl ;i nput >
<soap: body use="literal"/>
</ vsdl : i nput >
</ wsdl : operati on>
</ vsdl : bi ndi ng>
<wsdl : servi ce name="VebSer vi cel">
<wsdl : port name="VébServi celSoap” bi ndi ng="t ns: WebSer vi ce1Soap" >
<soap: addr ess
I ocati on="ht t p: / /1 ocal host / WebAppl i cat i on1/ WebSer vi cel. asmx"/ >
<l wsdl : port>
</ vsdl : servi ce>
</ wsdl : definitions>

chosen platform.

*Now create test clients on your other platforms with
which you wish to interoperate. SUGGESTION: Minimally, you
should have .NET and a J2EE platform tested. Call the web
service from step 1) or the beginning.

*Now create web services on each of the platforms using the
WSDL from the web service created in step 1). Do N by M
testing of clients and services.

*Now publish the WSDL and implement the actual web ser-
vice code and clients.

These steps may (and probably will) uncover issues that may
cause you to go back and change the WSDL. But they are
minimal requirements to validate the developed-WSDL, by
referring to WS-1”s Basic Profile, to achieve certain level of
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Use C-Notifier! ...

be useful if you want to use click & view feature.

Configuration steps as mentioned before:

«Checking Items

- Right click on C-Notifier icon on the system tray

- Choose Options menu

- In Options window, choose Auto Check > Items. The “All
available items” option is checked by default. If you want

- Auto Check General
Ttems When [ startup my computer
Natify Server [ I Automatically launch Notifer ‘

Portal Server

Froxy & Auth
=) Notification

sourd

When [ must check new stuffs
€ Tl check it manually
i Flease check automatically every |1

 How T inform sbout new stuffs

ety s cesarpton ]
Close after [5___ | seconds

Cancel

Apphy l oK

Options Window

only certain item(s), uncheck that option and check only
desired item(s).

- Click Apply button to save and apply changes, or click OK
to do apply changes and automatically close Options window.
*URL Notification Server & User Credential

- In Options window, choose Auto Check > Notify Server.

- Fill in the form on Server section:

* Type: HTTP

* Host: expander.ebdesk (host/domain name of portal where
notification server is installed)

* Port: 80 (used port number)

* URL: /ebhtml/notify/ (web relative path, if it is not the
same path as in the instruction from install.txt, write down
other path according to installation)

- For User Credential, fill in Authentication section:

* User: portal user id

* Password: password to access portal

* Domain: portal domain name (ask the Portal Administrator
if you do not know)

«Portal URL

- In Options window, choose Auto Check > Portal Server.

- Fill in the form in Address section:

* Host: portal host/domain address

* Port: the default is 80 (if you are not sure, ask your Portal
Administrator)

Interoperable WSDL template

interoperability.

Reference

[1] Creating Interoperable Web
resources/creatinglnteropWebSves/
[2] Developer’s Guide Revision 1.0 (INA): Web Service Guidelines, Hasanudin Bayu
Putera, eBdesk Technology, 2006

Service, http://devresource.hp.com/drc/

Now you can use C-Notifier as shown in the following
figures:

Mew mail
From: "Slamet Puiji Santusa” <slametps@eb. .
Subiect: [DEV-5YS)[REFERENCE] Microsoft ...

Notifier window

j(.'l Comm's Notifier v1.0 x|

Mew il

From: "slamet Puji Santuso” <slametps@ebdesk, com >
Subject: [DEY-5YS][REFEREMCE] Microsoft Solutions
Framework (MSF) Wwhitepaper & Process Guidance

Notification in balloon tooltip

Have a nice try!
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eBdesk is established in 1998, in the beginning of Internet business. Set out with corporate portal product
development, nowadays eBdesk grows into a business enabler company with its various products, solutions, and
services. The fall down of global business and the collapse of dotcom business in its first year of establishment was
indeed a knock out and difficult time, but not only did eBdesk survived, it also arose and grew more mature over
and over again.

eBdesk organization consists of eBdesk Ltd as holding company, separated into Product & Technology,
International Operation, and Solution & Services. The organization reflects our vision, mission, and strategy to
develop products, deliver solutions and services for international market. On May 2005, the number of clients has
reached more than 100 all over the world, mostly are big companies having more than 10.000 employees.
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Vera Firmansyah, Senior Engineer-ET

eBdesk Products

eLogo. To change logo is quite easy by
accessing Personalization > Display >
Emblem page. But, how if the logo is becom-
ing annoying to you while you are interacting
with eBdesk Portal? You may simply change
the logo with a (transparent) blank image.

«Custom Channel (R2). If you are an admin,
how to activate custom channel in Front-
page? Please access Administration >
Access-Right > Report and Graph page.

*Channel/Tab Title. You want to change the
word “Frontpage”, “Mail”, etc with some
quite easy enough remembered words? How
to do that? Go to Personalization > Page >
Content page. Type those words in Custom
Name and do not forget to press Apply
button.

*Mail Signature (R2). eBdesk Webmail Client
provides 10 customizable signatures. You can
set your signatures in MyDesk > Mail >
Settings. In Personalization option,
choose Signature.

There are four major eBdesk products:

=eBdesk eXpander. Cornorate Portal
This application package consist of two primary components:
- Platform. The basic foundation for add-on application to run.
- Collaboration. Add-on application for collaboration such as mail,

calendar, forum, news, etc.

«eBdesk eXpedition Workflow
A tool which user can design, simulate, implement, surervise, and manage
workflow of many distinct business processes.

=eBdesk eNcyclo Document Management
Organizes all types of documents, from its creation, approval,
documentation, and distribution.

<eBdesk eXpert Knowledge Management
Manages data, information, and knowledge cycle. Has taxonomy, spider,
expert, and community development,

eBdesk cooperates with partners in marketing, implementation, and solution development area, as part of
international partnership. This involves distribution agreement, product bundle, and joint venture to set up a new

eBdesk
EXrPANOER

Popular Application

(Mozilla) Firefox

A multi-platform web browser which is more
popular and appear more mature.
It convincingly challenges MSIE domination.

*[CTRL]+[T] to open new tab.

*[CTRL]+[F4] atau [CTRL]+[W] to close
active tab.

«[CTRL]+[TAB] to move between tabs from
left to right.

*[CTRL]+[SHIFT]+[TAB] to move between
tabs from right to left.

«[CTRL]+[U] top display HTML source code of
the active document.

(Mozilla) Thunderbird

One of multi-platform desktop mail client
applciation as one of descendants of Mozilla
project with high-level of flexibility
(extension).

«[F5] to retrieve new e-mail of an account.

*[CTRL]+[SHIFT]+[T] to retrieve new e-mail
of all accounts.

*[CTRL]+[N] atau [CTRL]+[M] to compose
new e-mail.
*[CTRL]+[E] atau
selected e-mail.

[CTRL]+[R] to reply

[CTRL]+[L] to forward selected e-mail.

} eBdesk I I o

workflow

DOCUMENT  MANAGEMENT

® N

Immune OR Cure?

Slamet Puji Santuso, Product VP-ET

Which Anti-Virus do you need?

If you are an administrator responsible for serv-
ers and workstations or even network, Anti-
Virus is one of mandatory software that you
need to install, especially if you are using MS
Windows operating system. There are some
things that you need to know before deciding
which Anti-Virus that you should use.

There are some common methods used by Anti-
Virus to detect the existence of virus, such as:
<+leuristic algorithm. Based on virus general
behavior. Have potential ability to detect virus,
which is not formerly detected by Anti-Virus
company.

<ignature Definition List. The most com-
monly used method, but have drawback that is
only able to work out on previously known virus.
Depend greatly on periodical update/patch of
anti-virus data including for its own security hole.

For main consideration, choose Anti-Virus which
provides immediate periodical update of virus
data, especially the one using Heuristic Algorithm
method!
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eBdesk eXpander Corporate Portal

«R3 Mail (3rd-party & integration)

«R3 Calendar (Service & Web Client)

eBdesk eXpedition Workflow

=R2 Pack #3: Load-on-Demand, Mass Processing,
Visual Flow, Multi-language
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