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However, electronic business

encompasses a great deal more

than just "being on the Web.”  The

scope of change to accommodate

electronic business should not be

underestimated.  To be successful,

companies need more than just an

isolated Internet strategy, they need

an integrated business solution

across the organization that encom-

passes aspects of the electronic

business and makes it an integral

part of the core functions of the

company. 

Adopting an electronic business

infrastructure is forcing organiza-

tions, from dot-com startups to

established companies, to rearchi-

tect all or part of their IT infrastruc-

tures --and to do it fast.  Companies

need a simplified, flexible IT founda-

tion in order to do this --one that

provides fast solutions to the bur-

geoning capacity and scalability

demands of electronic business.

But how do organizations go about

implementing such an infrastruc-

ture? In a nutshell: the whole point

is to implement a framework which

allows a company to integrate,

quickly and easily, old and new

applications, creating a flow of infor-

mation through the business.  The

supporting infrastructure allows the

organization to tie existing and

future business processes together

and link the Internet to the business.

Such wide-scale integration, known

as Enterprise Application Integration

(EAI), depends on one critical com-

ponent: middleware.   

Middleware simplifies the integra-

tion task with tools for linking dis-

parate applications while ensuring

transaction integrity and security as

well as providing performance-tun-

ing features.  Such an integration

infrastructure makes it easier for IT

departments to implement elec-

tronic business applications, change 

existing applications and add new

ones to the processing mix without

having to rewrite the software that

links them together. This flexibility

saves time and money and lets com-

panies deploy new IT solutions to

meet the changing needs of the

business. 

EntireX is exactly this type of mid-

dleware: it delivers integration tools,

and enables companies to create a

communications infrastructure for

all their applications, current and

future.  Providing high-performance

and efficiency, in a scalable solution,

EntireX is the power link to the Inter-

net --- middleware technology for

the Internet Age.   
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Setting the Scene for Electronic Business 

Electronic business is a must for nearly all types of companies.  What previously

amounted to a competitive advantage has become a requirement for business suc-

cess. Why? Because linking applications to the Internet, and to each other, helps

companies cut costs, improve customer satisfaction, and speed product delivery.

What company wouldn’t want to cut costs and make it easier for customers and

partners to do business with them? 



MIDDLEWARE’S CRITICAL ROLE

IN ELECTRONIC BUSINESS

INFRASTRUCTURES  

Middleware lets corporations inte-

grate applications faster and more

easily into the electronic business

environment, scaling systems up

and increasing capacity as needed in

order to meet the demands of elec-

tronic business.   But what exactly is

middleware and what role does it

play in the electronic business infra-

structure?      

First of all, middleware is the soft-

ware that allows enterprise applica-

tions to communicate with each

other.  Although there are many dif-

ferent types of middleware on the

market, there are essentially three

different classes of middleware func-

tionality: 

• data management middleware for

distributed databases or files; 

• communication middleware for

program-to-program communica-

tion; and 

• platform middleware that pro-

vides communication services

plus runtime services as an exe-

cution environment for applica-

tion logic.  

Most middleware tools and products

on the market today provide one or

more of these classes of integration.

One communication middleware

type of product, however, stands out

in its ability to support electronic

business and EAI requirements: 

message-oriented middleware

(MOM). MOM technology is the

ideal foundation for integration

because it allows applications to be

loosely coupled, rather than requir-

ing tight integration – an important

feature especially when integrating

systems across company bound-

aries.

What is message-oriented middle-

ware (MOM)? 

MOM is middleware that operates

on the principles of message pass-

ing and/or message queuing.  In

general, MOM is characterized by a

peer-to-peer distributed computing

model supporting both synchro-

nous(*) and asynchronous interac-

tions between distributed computing

processes.  MOM generally provides

high-level services, multi-protocol

support, and other systems manage-

ment services, thereby creating an

infrastructure to support very reli-

able, scalable and performance-ori-

ented distributed application net-

works in heterogeneous environ-

ments.

(*) Most typical MOM products are

designed for asynchronous commu-

nication via message queues 

Entire X: The Backbone of Electronic

Business Integration 

EntireX is easy-to-use, flexible and

powerful MOM technology, support-

ing various communication and

component models.   It provides the

high-performance and scalability

necessary for mission-critical appli-

cations. 

EntireX offers message-oriented

middleware as well as RPC technol-

ogy and component-based integra-

tion, adapters and interfaces, secu-

rity, and application management.

All these pieces allow an organiza-

tion to define an integration archi-

tecture for enhancing existing appli-

cations, linking up legacy applica-

tions with new standard software, or

adding new custom applications to

the mix.              

Organizations around the world

have given EntireX the starring role

in their electronic business infra-

structure.  EntireX provides: 

• Powerful messaging

• Flexible connectivity options

• Internet integration tools

• High reliability

• Efficient resource management

• Enterprise security

• Application management

5



A REAL LIFE SCENARIO 

Electronic business presents compa-

nies with an opportunity to create

more efficient and cost-effective

business processes. In turn, compa-

nies use those processes to improve

their interactions with customers.  It

allows companies to provide one,

consistent face to the customer.

Better yet,  service can be improved

to both customers and suppliers by

expanding the integration of

processes to include business part-

ners.  

The following is how EntireX pro-

vided the foundation for integration

of business partner applications in a

Web shop solution:

In this scenario, credit card pay-

ments, accounting and invoicing are

handled by existing internal applica-

tions while the logistics for the

goods being sold are done by the

partner company.  XML was chosen

as the data format for the transac-

tion data due to its straightforward

and versatile access options, with

Tamino, the native XML database

from Software AG being used for

storage. This design allows for quick

and easy expansions, such as the

addition of more business partners.   

The Web application which handles

the interaction with customers as

well as control of the entire transac-

tion, was developed with Software

AG’s Bolero, the Java-based devel-

opment environment for the Inter-

net. To integrate the existing appli-

cations, the EntireX Java Adapter

was utilized.  Linkage to SAP’s R/3 is

made possible through the use of

the EntireX RPC and SAP RFC.  The

remaining legacy systems in this

example communicate via the 3GL

Adapter in EntireX.      

To avoid customers placing orders

which cannot be filled, orders are

only accepted once the credit card

payment system gives the green

light and the logistics application

has reserved the item.  The commu-

nication between the systems

involved in this phase of the transac-

tion must be performed synchro-

nously since the customer must wait

for the confirmation.  In order to

guarantee the shortest possible

response time, EntireX’s Attach Ser-

vice is used to automatically start,

and when required, replicate appli-

cation servers.  The load balancing

between the replicated servers is

handled by the EntireX Broker.  This

ensures maximum availability and

scalability even during peak usage,

with no intervention from the server

application required.  

A completely different request pro-

file, such as issuing of distribution

orders to the logistics companies,

requires asynchronously initiated

processing.   In this case, the per-

sistent messaging feature within

EntireX ensures that requests are

delivered, even in the event of a sys-

tem failure.          
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IN THE SPOTLIGHT: THE

ENTIREX BROKER  

In general, EntireX can be compared

to a hardware bus, adding new func-

tions or applications to the system

by means of extender cards.  Every

application that is "plugged into”

EntireX represents a functional

expansion, with the main purpose of

the bus system being to provide a

means of communication between

the individual components.  This

bus architecture provides organiza-

tions with the foundation for state-

of-the-art integrated electronic busi-

ness applications.  The EntireX Bro-

ker, a high-performance message

server, is the centerpiece of the

EntireX Bus System.

Using advanced MOM technology,

the EntireX Broker offers support for

multiple communication and com-

ponent models and provides the

backbone for integration between an

organization’s applications and  the

Internet.

Inside the EntireX Broker 

The role of the EntireX Broker is to

control communication among dis-

tributed application components.  It

supports many types of communica-

tion models (asynchronous and syn-

chronous, conversational, request/

reply, and message-oriented) to sup-

port a wide variety of application

integration requirements. 

The Broker shields the communicat-

ing programs from platform and lan-

guage-specific issues by mapping

requests and replies to its interface

programs (the ACI stubs).  At the

protocol level, the Broker supports

native TCP/IP. 

With the EntireX Broker, companies

benefit from the flexibility, ease-of-

use, and high performance charac-

teristics that make it unique among

MOM-based products.  Other fea-

tures include:     

• Ensured delivery of messages    

• Transparency of physical location

of servers to clients 

• Attach service for dynamic repli-

cation and start of servers 

• Workload balancing between

replicated servers 

• Native TCP/IP support 

• A tracing subsystem that sup-

ports production tracing

Flexibility: Support for Different

Communication Alternatives

In creating an electronic business IT

infrastructure, flexibility is a key

requirement for the middleware

foundation.  One area where flexibil-

ity is a must is in the way applica-

tions communicate with each other.

Because different applications may

require different methods of com-

municating, EntireX provides sup-

port for a variety of different mod-

els:  

• Synchronous communication

means the sender and receiver

are active simultaneously. The

requesting application sends its

message and then stops process-

ing while it waits for a reply

(blocking).   

• Asynchronous is non-blocking

communication where applica-

tions can be concurrently or non-

concurrently executing.    

• Conversational means participat-

ing programs interact with one

another in the form of a dialogue,

with each program responding in

turn to information received from

the other program. 

• Request/Reply is based on a sin-

gle request and a single return,

rather than a conversation. The

sender is usually blocked. 

• Messaging-and-Queuing is based

on intermediate message storage.

The sending application sends

the message to the messaging

middleware, which places it in a

queue.  The sender is generally

unblocked. 

7



The EntireX Broker approach is

unique among message queuing

systems in that applications never

see the actual queues themselves,

instead they only deal with logical

names of senders and receivers.

This provides an additional level of

transparency for applications being

integrated.

In addition, the Broker can reside on

the network, on the sender’s sys-

tems, the server side, or on any

other machine in the network.  The

roles of clients and servers are not

fixed and can change dynamically

within a conversation.  

High Reliability

The EntireX Broker provides

optional message persistence by

storing message queues to a non-

volatile medium.  Persistence

ensures that messages reach their

destination even in the event of a

system failure.  EntireX can also

group logically-related messages

into Units of Work that are commit-

ted to the EntireX Broker for further

transmission when complete. In

case of failure on the server side,

the receiving program can back out

the whole Unit of Work, making it

available for processing later or by

another server.

High Performance and Resource

Management

Server replication, automatic load

balancing between replicated

servers, and automatic, dynamic

adjustment of the system environ-

ment ensures client requests are

answered quickly and resources are

put to efficient use. 

The EntireX Attach Service dynami-

cally replicates and starts servers,

based on Broker requests for serv-

ices. In a CICS environment, this

includes transactions that are

offered to the network as a Broker

service. Additionally, the Attach Ser-

vice can start clients, based on a

send operation by a server. 

The way the Attach Service man-

ages the replication and starting of

servers also leads to an efficient bal-

ancing of the workload within an

EntireX environment: the Attach Ser-

vice registers as the Attach Server

with the Broker and can receive

attach requests to start additional

servers to avoid bottleneck situa-

tions. 

Workload balancing is achieved

using high and low water marks

specified in the server definitions.

The Attach Service keeps the num-

ber of server replicas registered with

the Broker between these levels,

starting replicas when their number

falls below the set minimum. 

The Basics: Communicating with

the Broker 

Before discussing the types of appli-

cations which can be plugged into

the EntireX bus,  it’s best to start

with a short description of the basic

communication mechanisms used

by EntireX. 

ACI (Advanced Communication

Interface)

Communication with the Broker is

handled through Advanced Com-

munication Interface (ACI) pro-

grams. The ACI has SEND and

RECEIVE functions that provide

the Broker-based communication

basis for the EntireX bus. On the

ACI level, any communication

model is supported.

EntireX RPC

EntireX's Remote Procedure Call

represents a higher level of ACI

abstraction. It shields the applica-

tion developer from the technical

details of the ACI such as

addressing the (remote) server,

establishing communication, con-

verting data formats, etc. The

communication model used with

RPC technology is synchronous

request/reply. The developer can

use familiar call syntax (C, Visual

Basic, etc.) to generate the appro-

priate RPC stub automatically.

The EntireX RPC is the underlying

communication method used by

Software AG’s wrapper technol-

ogy, described in further detail

below. 

8
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EXTENDING THE REACH OF THE

WINDOWS COMPONENT

MODEL: ENTIREX DCOM 

While Java and CORBA are available

on a wide range of platforms, DCOM

was originally available on Microsoft

platforms only. EntireX delivers fully

interoperable DCOM implementa-

tions for many Unix systems and the

OS/390 mainframe, allowing compa-

nies to use a single, consistent, com-

ponent model for the whole enter-

prise, from the desktop to the main-

frame.

EntireX DCOM delivers all interfaces

and services to build and run DCOM

server components. Special support

for Cobol on the mainframe and

NaturalX, the DCOM extension to

Software AG’s high-level business

language Natural, open up DCOM to

business programmers. A porting

guide assists users with porting

DCOM components from Windows

systems.   

INTEGRATION SIMPLIFIED:

ENTIREX ADAPTERS 

Like the EntireX Broker, flexibility is

also a key feature of the surrounding

technology used to "plug” applica-

tions into the EntireX bus.  Delivered

as the EntireX Software Developers

Kit (SDK) and the Broker Services

suite, a rich set of interfaces and

tools allow applications written in a

wide variety of languages to connect

to the EntireX bus. The tools and

interfaces can be mixed and

matched as required, depending on

the particular data processing land-

scape to be supported and the pro-

gramming task at hand.  Companies

are not tied to a particular architec-

ture, communications method, or

programming language.

Another key characteristic of the

application adapters is simplicity.

EntireX has an easy-to-use interface

that requires practically no program-

ming skills.  For example, intelligent

wizards turn a procedural function

into a DCOM component, CORBA

object, Java class or XML (Extended

Markup Language) document with

the push of a button.

The following section details the

breadth of the EntireX adapter and

services technologies with examples

of supporting features for an entire

spectrum of application types.

Internet 

EntireX allows you to wrap existing

enterprise application functions with

standard interfaces so they appear

just like DCOM or Java objects or

XML documents.  This easily

enables them for the Internet: DCOM

components can be used by any

Web browser or server scripting tool

that supports ActiveX, while Java

clients or scripting can invoke these

functions as Java methods. 

Wireless Mobile Devices (WAP)

EntireX provides seamless integra-

tion between wireless WAP-enabled



mobile devices and back-end enter-

prise applications. Special Java

classes are provided to support gen-

eration of WML (Wireless Markup

Language) pages for access from

WAP devices. 

Applications Supporting DCOM 

DCOM / ActiveX is supported by

most development tools on Win-

dows and is what application devel-

opers in the Windows world are

familiar with.  EntireX provides the

following DCOM adapters:

ActiveX Control

The ActiveX Control addresses

developers who use DCOM-

enabled application development

tools on the PC as ActiveX con-

tainers (for example, Visual Basic,

PowerBuilder, or scripting tools

on the Web server.) EntireX

ActiveX Control enables integra-

tion of the desktop and the Web

with mainframe or Unix-based

server applications ("backends"). 

DCOM ACI

While ActiveX Control is available

on Windows platforms only, the

DCOM ACI provides access to the

Broker ACI via DCOM on non-

Windows platforms where

EntireX DCOM is available. With

the DCOM ACI, it is possible to

access EntireX messaging serv-

ices on Unix or mainframes via

DCOM with no footprint on the

Windows clients.     

DCOM Wrapper

The EntireX DCOM Wrapper is a

PC-based service program (a wiz-

ard) which uses the EntireX ACI

and RPC technology to generate

DCOM-enabled components auto-

matically. The wrapping makes it

possible to treat existing applica-

tions as ActiveX components. The

DCOM Wrapper provides access

to server applications on server

platforms such as MVS, Unix, or

Windows NT and many others.

The DCOM Wrapper uses an IDL

file (Interface Definition Lan-

guage) which describes the RPC

interface and generates a Wrap-

per object on the basis of the

interface description. 

Java Applications 

EntireX provides special Java class

libraries to link applications written

in Java or Bolero, Software AG’s

Java-based development environ-

ment for electronic business, to the

EntireX bus.   

Java Wrapper

The Java Wrapper provides

access to RPC-based components

from Java applications. EntireX

Java RPC enables users to

develop both client and server

applications written in Java.  In

addition, Java applets can also be

used as an RPC client.

Java ACI

EntireX Java ACI is a Java class

library that provides access to the

Broker ACI for Java programmers.

It enables the creation of both

client and server applications in

Java. Any of these can then inter-

act with each other and with other

applications written in other lan-

guages on the same network

using EntireX Broker. The Java

ACI also contains the framework

necessary for Java RPC calls.
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CORBA Applications 

CORBA Wrapper

The EntireX CORBA Wrapper

enables CORBA 2 compliant

applications to access an EntireX

RPC server.  The CORBA Wrapper

generates EntireX RPC stubs, a

CORBA IDL file and an agent. The

agent behaves like a CORBA

server and like an EntireX RPC

Client. 

CORBA ACI

The EntireX CORBA ACI provides

the messaging functionality of

EntireX Broker to CORBA applica-

tions. For example, a CORBA

object can send a message asyn-

chronously to a non-CORBA

application, thus avoiding the

tight coupling that CORBA-based

communication would require.

XML Applications  

An extension to the Java Wrapper

provides XML communication to

existing non-XML servers. With no

additional programming effort, data

from existing applications (like CICS

transactions) can be provided in

XML format to electronic business

applications. The EntireX XML

Wrapper receives an XML document

from a Web server or Java applica-

tion, translates it into a remote pro-

cedure call (RPC) on an existing

application, creates an XML docu-

ment from the result of this call, and

sends it back. 

EntireX can be extended with

Tamino X-Bridge, a component of

Software AG’s Tamino XML Plat-

form, to provide a central message

hub for all XML-based communica-

tion. Tamino X-Bridge receives XML

documents directly from the Internet

via HTTP and routes them to the

appropriate receiver(s) based on the

content of those documents. This

relieves the sender from having to

know the physical address of the

receiver. Tamino X-Bridge also pro-

vides message transformation to

ensure that the data is delivered in a

format that the receiving application

understands. The rules for message

routing and transformation are

defined in XML allowing any appro-

priate XML tool to be used for their

definition. Tamino X-Bridge has

been specifically built for the Inter-

net and XML and supports emerg-

ing standards like SOAP (Simple

Object Access Protocol) and BizTalk. 

Natural Applications 

The Advanced Communication Inter-

face (ACI) for Natural allows the

Natural developer to interface

directly with the EntireX Broker and

Broker Services using an API suited

to their needs.  

In addition, the EntireX RPC pro-

vides developers with a connectivity

and wrapping capability which

allows them to "object wrap" legacy

code in order to make it available as

components in a wider enterprise

object environment.  EntireX RPC

enables client programs to access

Natural RPC server subprograms

and 3GL RPC server applications on

mainframe, Unix, Windows 95 and

Windows NT platforms.  EntireX

RPC is fully compatible with the 

Natural Remote Procedure Call facility.

CICS Applications 

Again, the Advanced Communica-

tion Interface (ACI) for 3GLs pro-

vides the 3GL developer with an

interface to the EntireX Broker and

Broker Services.  Easing the integra-

tion pains of legacy applications, the

EntireX CICS RPC Server provides

calling of existing CICS transactions

from client programs on other plat-

forms using EntireX RPCs. 

The EntireX CICS 3270 Bridge

allows the user to construct distrib-

uted applications that interact at the

programmatic level with existing

CICS applications without modifica-

tions to these legacy systems.  The

CICS 3270 Bridge is used when

either RPC or the Broker Native API

cannot be implemented due to: 

• non-ownership of the application, 

• the high risk of modifying the

application,  or 

• loss of the source code for the

application. 
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<?xml version=”1.0”
...
     <product>Laptop</product>
     <order no>12345</order no>
     ...

Input Document

<?xml version=”1.0”
...
     <on_stock>yes</on_stock>
     <delivery>06-06-2000</delivery>
     ...

Output Document

Call Function F1
     input = Laptop, 12345, ...
     output = yes, 06-06-2000, ...EntireX XML Wrapper

Legacy
Function

F1

Laptop, 12345, ...

yes, 06-06-2000, ...

The EntireX XML Wrapper provides an
XML interface to existing applications



Clients can be any application for

which an ACI adapter is available. A

native DCOM interface to the

EntireX 3270 Bridge is provided to

simplify integration with Windows

applications.

For more detailed information

please refer to the EntireX 3270

Bridge White Paper.

Applications Supporting APPC 

The APPC Adapter is EntireX's inter-

face to LU6.2-based applications

(such as SAP’s R/2) and serves as

the gateway to a wide range of

mainframe environments (CICS,

IMS).  The APPC Adapter uses the

ACI interface programs to map client

requests to LU6.2 verbs and server

responses back to the client. 

MQSeries Applications  

The MQSeries Adapter is EntireX's

interface to IBM's message-oriented

middleware MQSeries. This inter-

face allows an application developer

to write client or server applications,

using the ACI as the communication

API while the partner uses native

MQI calls. 

ENTERPRISE SECURITY 

EntireX Security

EntireX Security allows seamless

joining of authentication on the

desktop with existing authorization

rules on the server (for example,

RACF, ACF2 on the mainframe) with-

out introducing any new APIs.

EntireX Security provides protection

for applications utilizing the Broker

and Broker Services with functional-

ity that includes authentication for

distributed application components,

authorization to start and execute as

well as encryption of messages.  All

user and resource definitions are

managed through RACF, TOP

SECRET and ACF2.  In addition, cus-

tomer-unique solutions are sup-

ported through exits for customized

solutions.

The goal of EntireX Security is to

allow an organization to control the

use of all applications, including dis-

tributed components, from a central

point. The result is that an organiza-

tion can implement full, flexible con-

trol with a "one user = one defini-

tion" approach, enhancing previous

investments in host-based security

systems and infrastructures.

For non-mainframe environments,

authentication of EntireX users is

performed against the native Unix

or NT security system. 

For more detailed information

please refer to the EntireX New

Security Concept White Paper.

APPLICATION MANAGEMENT 

EntireX provides a powerful man-

agement component within EntireX

that solves the difficult problems of

developing, distributing, managing

and monitoring applications in a dis-

tributed and heterogeneous enter-

prise environment. It consists of an

extensible framework that supports

and coordinates a collection of

development, administration and

reporting utilities for EntireX distrib-

uted applications.

The EntireX management compo-

nent provides a built-in script editor

and interpreter. Developers can cre-

ate their own Web site to control

and monitor a distributed applica-

tion.

12



OUTLOOK 

The Internet is characterized by

rapid change with new standards

and methods becoming established

within a very short timeframe.  Take

XML, for example: by integrating

data and meta data in standardized

documents, XML has become a kind

of universal language for data trans-

mission and storage.  Application

integration for electronic business

will increasingly be based on

exchanging XML documents – espe-

cially when crossing company

boundaries. 

Future versions of EntireX will con-

tinue to enable companies to exploit

emerging new Internet technologies

without sacrificing existing invest-

ments. Take the concept of Web

services, for example. Web services

are self-describing, self-contained,

Web-accessible building blocks that

enable developers to architect and

aggregate applications and services

from local and remote resources -

implementing the vision of the "pro-

grammable Web." EntireX will sup-

port the standards, like WSDL (Web

Services Description Language),

UDDI (Universal Description, Discov-

ery and Integration) and SOAP (Sim-

ple Object Access Protocol), that are

required to make this happen. For

example, support for SOAP will be

further enhanced to allow existing

applications to act as Web services

as well as request information from

other Web services via SOAP. Thus,

existing systems will be able to

transparently participate in the "pro-

grammable Web" without having to

deal with XML or SOAP themselves.

Powerful tools will automate the

mapping process as far as possible

while still allowing for flexible cus-

tomization.    

Other planned enhancements

include support for JMS (Java Mes-

sage Service) and the Open Applica-

tions Group’s AMI (Application Mes-

saging Interface). Publish and sub-

scribe will be provided as an

additional communication model. In

the application management area,

support for standards like SNMP

and market leading management

tools will be added.

New Internet application areas are

discovered almost daily. Internet and

World Wide Web standards are

fields of constant flux and new

development.  As a member of the

W3C (World Wide Web Consortium)

as well as the WAP Forum, Software

AG is closely monitoring the stan-

dardization efforts for the World

Wide Web and is dedicated to incor-

porating relevant new developments

into its products.  The openness and

flexibility of EntireX make it best

suited for adopting new technology

quickly and, typically for EntireX, in

a way that is easy to use. In combi-

nation with the Tamino XML Plat-

form, comprising components for

storage, development and integra-

tion of XML data and applications,

Software AG provides a comprehen-

sive product suite for electronic

business.  
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