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Several topics have to be targeted in order to provide a reliable and relevant solution 
for future distributed IT-based infonnation systems, some of them are: 

• Different software applications within the VE must be able to integrate and inter
operate with project/product infonnation. 

• Infonnation must remain consistent over the distributed environment, and 
concurrent access must be controlled in order to avoid data inconsistencies. 

• Business is moving faster: enterprises must be able to promptly modify their 
infonnation systems, and this is likely only if relying on standardized and 
flexible IT foundations, with solutions for potential scalability, robustness and 
platfonn neutrality in operating heterogeneous enterprise environments. 
The VEGA platfonn is actually managing four different technologies: 

• product-data modeling for the specification of useful project infonnation models; 
• middleware technology for the distribution of project infonnation; 
• workflow management for the control of the flow ofinfonnation and work in the 

VE, relying on workflow technology as defined by the WfMC (Workflow 
Management Coalition) for design of process control; 

• the WEB and its set of associated de facto standards (HTML, VRML, etc.), 
dealing with new paths to world-wide infonnation communication and 
distribution, and WEB-oriented intuitive access to infonnation by end users. 

Moreover, VEGA delivers a solution for a tighter integration of STEP, CORBA 
and WEB technologies within a DISiii, thus providing both the support of distributed 
and interoperable client/server (CIS) infonnation systems (through CORBA) and the 
support of WEB based access to infonnation and services through an Internet based 
navigation, building upon CGI and Java technologies. 

VEGA is a significant contribution to the emergence of appropriate technical 
solutions supporting the advent of distributed object architectures and value-added 
distributed infonnation services as a means to implement VEs. The VEGA 
infrastructure is well adapted to many-to-many relationships across companies 
applications within the VE, with more efficient exchange and access to infonnation 
for companies collaborating together, but at the same time enabling those companies 
to protect (at least parts of) their infonnation systems through workflow-based 
control of the VE global process. This paper reports on the main components and 
related developments undertaken in VEGA, for data distribution, sharing, exchange 
and remote access to infonnation relying on standardized PDT such as STEP, 
EXPRESS and APIs (e.g. SDAI, COAST), the global VE process mastery through 
workflow-based devices, and the proved complementary of WEB and middleware 
technology. It also elaborates on potential enhancements to VEGA for the full 
deployment of strategic applications, especially for support of distributed 
transactions, and concludes with the VEGA platfonn as being a potential basement 
for future integration and distribution of business components leading to improved 
support of enterprise business processes, as promoted for instance in another Esprit 
Project WONDAiv• WONDA has specified a scalable 3-Tier component-based 
architecture, for the deployment of concurrent business applications in IntralExtranet 
environments, with secure and sophisticated access to versatile infonnation systems 
and electronic content (for more infonnation about WONDA, one can refer to 
(Buckley 1998), (Richaud 1998) and (Zarli 1998a». 
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CONCEPTS, TECHNOLOGIES AND COMPONENTS WITHIN THE VEGA 
PLATFORM 

VEGA relies on major concepts and underlying technologies, which have been the 
basis for the development of a set of components that constitute the VEGA platform. 

Main concepts 

Modem global information infrastructures now have no other choice than to 
integrate various major concepts which have fully emerged in the '90s: 

• object oriented (00) development, encapsulating structure, data and functions 
(methods) within a same boundary (an object), and inducing an easier way to 
deal with administration rules on information (appliance, invariants, etc.), 

• distributed architectures, based on component middleware approaches, like 
CORBA, COMIDCOM and JavaIRMI, 

• A friendly dialog with the end user, through appealing unified "look-and-feel" 
and standardized interfaces and mechanisms, essentially thanks to the WEB, 

• process management, especially related to workflow mechanisms. 
It is also worth noticing that needs for persistent storage of information of course 

remain, that now can be realized through dedicated 00 databases, even if relational 
databases are still largely integrated in corporate information systems. Eventually, 
the development and deployment of all the infrastructure components (including 
client browsers, application servers, middleware level, databases, and business logic 
components) are nowadays quite complex, but can be facilitated by IDEs (Integrated 
Development Environments), assisting the application developer with graphical 
handling and (at least partial) code generation. Except this last item, VEGA manages 
all the different concepts introduced below. 

Technologies and VEGA components 

The VEGA technologies and infrastructure have been already presented in previous 
papers: (Amar 1997), (Zarli 1997), (Zarli 1998b), (Stephens 1998) among others. So 
we shortly summarize in this section the main technologies tackled in VEGA, along 
with the main results achieved so far. 

Technologies and related standards 
VEGA first refers to some research efforts related to effective standardization of 

modeling methodologies and languages for PDM and data exchange, in order to 
enable software applications to inter-operate on the basis of an underlying common 
semantics for data. Data sharing can then be realized either through standardized 
format for data exchange, or standard functional API to access data, or a common 
communication protocol and framework between the applications. Within VEGA, 
the following standards have been put in practice: 

• STEP [(ISO 1994a), (Fowler 1995)], an ISO Standard for the uniform 
representation and exchange of product data during the whole life-cycle of the 
product, especially through the EXPRESS language (ISO 1994b), a format for 
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STEP physical files (ISO 1994c) and an API for common access and sharing of 
product databases (ISO 1995) via data and application independent mechanisms . 

• The IFC (Industry Foundation Classes), developed by the IAI (International 
Alliance for Interoperability) as a universal model for integration purposes and 
collaborative work in the AECIFM industry. 
Regarding distributed networked infrastructures, VEGA promotes a CORBA

based backbone. CORBA [(OMG 1998a), (Mowbray 1997), (Pope 1998)] is an 
OMG specification for application interoperability in CIS distributed architectures, 
allowing objects described in any language to be shared across different operating 
systems and platforms, in a heterogeneous network environment. All CORBA 
compliant applications are coupled to an ORB (Object Request Broker), being the 
middleware in charge of establishing the client-server relationships between objects, 
and seamlessly interconnecting multiple object systems. 

Eventually, VEGA integrates a set of widespread WEB formats and technologies 
within a DIS: HTTP, for navigating between hyper-linked documents across the 
Internet, HTML , the WEB mark-up language used to create hypertext documents, 
VRML (Virtual Reality Modeling Language), a modeling language to specify 
interactive 3D objects and worlds and intended to be a universal interchange format 
for 3D visualization through the WEB, and of course Java, an 00 architecture
neutral and platform-independent language, along with large classes libraries and 
APIs for interfacing with existing technologies (databases, middleware, etc.), and a 
full execution environment for deploying distributed applications. 

The VEGA platform components 
The COAST communication middleware 
The VEGA platform fundamentally relies on the COAST (COrba Access to 

STEP information storage) integration system. Built on top of CORBA, it grants 
transparent access to distributed (product model) data specified in EXPRESS 
schemata. The COAST is designed as a general platform supporting the sharing of 
product model information in a distributed and heterogeneous environment, 
provided that any model be defined using an EXPRESS schema. Based on an ORB, 
it supplies a set of services that are partially standard OMG services and partially 
native COAST services. It also exposes a COAST API (KOthe 1998), a true 00 
access method supporting by default distributed heterogeneous environments, and 
hiding to COAST -compliant applications all details about distribution, heterogeneity 
and storage schema details. Moreover, COAST activities are to be transactional, 
supporting safe information sharing. 

Based on the COAST, VEGA aims to provide a distributed model driven 
platform, with the promise that different applications can exchange specific types of 
objects without dependency on the user's knowledge of how the data is handled in 
the other applications. An important issue in the development of COAST has been 
its dissemination to the OMG. The COAST specification and implementation have 
strongly contributed to the OMG "PDM Enabler specification" industrial standard 
(OMG 1998b) on product management systems, as developed in the OMG 
Manufacturing Domain Taskforce. 

Workflow components for process control in the VEGA platform 
Workflow systems bridge the gap between processes and data modeling worlds 

(Gawlick 1994). As described in (Zarli 1997) and (Schulz 1998), VEGA develops: 
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• First, a workflow process meta-model to defme workflows and to link product 
model data to the workflow defmition, that meets the specific requirements of 
concurrent engineering in LSE VEs. Its core is based on a generic meta-model of 
workflow processes specified by the WfMC, which supports the Workflow 
Process Definition Language - WPDL - (WfMC 1994), (WfMC 1996» . 

• On the other hand, a workflow management architecture to manage workflows 
across company boundaries, realized through a Distributed Workflow Service 
(DWS), along with a specification for the integration of invoked applications 
(Schulz 1998). Today, companies using workflow systems most of the time 
require to harmonize workflow processes with their customers and suppliers 
while still keeping their own internal business processes hidden. The DWS 
addresses these requirements by using a two-fold workflow approach, where a 
distinction is being made between those parts of a workflow that are public to the 
partners of the VE and those that are private workflows and must be kept secure. 

The VEGA DWS realizes both WfMS interoperability and global workflow 
monitoring across companies, through a CORBA-based integration architecture. The 
DWS implementation is based on the workflow management software tool PrM 
(Process Manager) as a workflow backbone responsible to handle the global VE 
workflow, thus acting as a complementary technology for the VE partner's 
individual workflows which can dynamically evolve at runtime. PrM is used to 
launch activities that are individual applications or activities for another workflow 
system in the VE to carry out: for instance, an application for Energy Calculations 
has been integrated in the LinkWorksv workflow system, in turn linked with PrM. A 
global workflow monitoring is achieved thanks to a (logically) centralised database 
collecting all runtime-information about workflows. An additional global workflow 
monitor can access the database to show and analyze the information. 

The VEGA component for schema interoperability 
Besides applications interoperability, interoperability between the various 

models involved in a product design process is needed. VEGA developed a Schema 
Interoperability Service (SIS - (Rangnes 1997», especially for the interoperability of 
STEP product models, and in the future for standardized models coming from other 
initiatives as well. Supported by the EPM EXPRESS Data Manager (EDM), the SIS 
provides STEP physical file 110, a conformance checking service and a schema 
mapping service based on the STEP EXPRESS-X language. The SIS has already 
been used by the project to develop various models conversions, e.g. a set of 
mapping rules that convert IFC1.5 data to AP225 (see next section). 

The VEGA Distributed information Service 
In VEGA, the DIS is a first approach towards an end-user oriented service 

managing various information representations with standardized front-end services. 
The WEB offers standards and technologies for public or private networks, with 
unified user interfaces and a universal way to manage presentations of multimedia 
information. As one of the DIS objectives is to access distributed information 
through COAST middleware and present it at end-user desktops (Zarli 1998b), the 
DIS accommodates the WEB (presentation layer) and CORBA (00 communication 
layer). Actually, three DIS applications (that are examples of applications connected 
to the VEGA framework) have been developed: 
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• A Web-oriented application for compliance checking of EXPRESS based 
product data, using IFC1.5. Rules have been developed that (partially) check a 
building design against rules ensuring proper access to disabled persons. 

• A Web server for VRML-based visualization of geometrical (AP225) STEP data. 
• A Web server for the visualization of the structure of IFC-based product data. 

To assist these applications, two more developments have been undertaken in the 
VEGA DIS. The first is a late "Java Binding" on top of the SDAIIC binding of the 
SIS (and the augmented EDM interface). This library can be imported and called 
directly from any Java program to access the EDM database. The other is a "Java 
Generator", written in Java on top of the previous Java Binding, that generates for 
any EXPRESS schema (available as meta-data in the SIS) a set of Java interfaces 
and classes directly used within Java applications. The next section reveals the 
VEGA distributed infrastructure with a full insight in one ofthe DIS applications. 

THE DISTRIBUTED VEGA ARCHITECTURE 

A 3-Tier distributed architecture 

The VEGA platform relies on a 3-Tier (sometimes called tierless) infrastructure, 
expanding the classical CIS (2-Tier) model, where only the client user interface is 
separated from the combined application and data server. As shown in Figure 1, a 3-
Tier model suggests as well a clear separation between the application server itself, 
and the persistent storage of the corporate raw data. Extended with WEB 
technologies, one can summarize as follows the main benefits of what we can call 
the WEB-oriented application server model: 

• "Wedding" of InterlIntranet and CIS technologies, thus summing the well-known 
advantages of CIS systems (application- and server-centric architectures), with 
the openness of the WEB (with WEB browsers and servers: unified information 
access, dialog control, user-friendly GUI, etc.) 

• Linking HTTP world and back-end enterprise services (that are to be secure, 
transactional, and so on). When dealing with CORBA, the intermediate layer 
offers object-level heterogeneous application interoperability, integration of 
legacy systems, and standardized high level services. 

• Presentation on the (thin) client side in a WEB standardized way, and potential 
code shipping (Le. the ability to move code from the server towards the client). 

• Application logic and the data behind enterprise corporate firewalls. 
Application servers are the promise to provide in a near future the industry with 

the appropriate architecture design to do scalable client/server computing with Web 
protocols. Thus, the combination of (CORBA) middleware and WEB technologies 
has a potential for offering extended and generic solutions for a future dominant 
computing model for enterprises, promoting a new generation of such systems 
associating WEB services, object-based functionality (CORBA services), and 
distributed N-tier enterprise application services and transactions. From an "LSE 
project" point of view, such a 3-Tier model offers quite attractive characteristics: 

• The corporate data are residing (and protected if required) in a database first tier, 
and can be accessed by any application remotely, thus independently of the 
database location. Moreover, considering CORBA communication mechanism 
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between application and database servers, data can be distributed over several 
heterogeneous databases . 

• Different companies in the VE might have their own application server, getting 
raw data from various distributed databases, and then processing them in order to 
serve value-added information to any remote client desktop. This middle-tier is 
targeted to playa major role, ensuring data protection (through selective data 
access) and more process reliability (through transactional mechanisms), and 
providing the final end user with information that has been adapted to his needs. 
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Figure 1 - The 3-Tier application server model. 
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Figure 2 - Global and local workflows in the VEGA demonstration. 
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Integration of a DIS application in the VEGA platform 

In the framework of the VEGA platform and demonstration development, several 
applications have been connected to the common services of VEGA. A business 
scenario was defined that led to the workflow definition as illustrated in Figure 2. 
During the runtime of a workflow instance, users, applications, global VE services, 
work item manager, and workflow management systems collaborate with each other. 

We hereunder give an insight on one of the DIS applications (detailed in (Zarli 
1998b», in the Figure 3. This application checks the conformity ofa building design 
against the regulation to ensure access to disabled persons. In VEGA, the building 
has been stored into a COAST database. At the level of the application server, the 
code checking the rules is written in C++ and uses the COAST C client API to 
access data. This application is used as a CGI script (WEB server-side application). 

Figure 3 - The "Check Disable Access" VEGA DIS application. 

The connection to the DWS is done from inside the user's WEB browser's interface 
thanks to a Java applet. This Java applet is a DWS interface that allows the user to 
connect himself to the DWS, retrieve tasks and acknowledge the DWS of the 
performed task results. As shown in Figure 3, this applet uses nop protocol to 
contact the DWS over LANs or W ANs: as the DWS relies on a CORBA-based 
backbone, the applet integrates a CORBA client runtime environment, enabling it to 
deal with CORBAlIIOP communication for accessing the DWS services through the 
network. The main steps of the execution scenario of this application are: 

• The user launches his WEB browser and opens the "check access" HTML entry 
page from the WEB server. On reception of this page, the user then has to fill the 
Java applet form to identitY himself to the DWS in order to ask for a possible 
task to be done. 
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Figure 4 - Web interface 

• When the applet receives a task to be executed, the HTML form, the interface to 
the CGI script gets updated with the corresponding COAST part and partnode 
names which contain the building model to check. 

• Then the user chooses the rules he wants to be checked on the building. By 
pressing the "Submit" button, the user sends an CGI request to the WEB server. 
The WEB server then launches the application with the appropriate parameters. 

• The application now connects to the COAST and triggers the rules selected on 
the corresponding entities. If the building contains errors according to the 
regulations, anomalies and special information on the element that caused the 
failure of the rule are stored in an HTML report then passed back to the user. 

• The user can then inform the DWS that his task has been performed and can ask 
for the previous Workflow steps to be redone in case anomalies are detected or 
can permit the workflow's normal continuation. 

DISTRIBUTED TRANSACTIONS 

Need for reliable transactional mechanisms 

The VEGA platform appears to be a sound candidate for the implementation of 
future distributed standardized information management systems and application 
servers, with an underlying CORBA based backbone, combined to WEB compliant 
technologies and standards that will assess the Internet and Intranet. But in order to 
manage in the right way all the numerous operations between the manifold 
applications and databases, such a complex system requires to manipulate the data 
so that they remain at each time consistent and safe, and that actions on those data 
can be controlled at any time. There is consequently an obvious need for the 
integration of distributed transactions mechanisms within VEGA-like middleware 
platforms. Those mechanisms will have to ensure that any operation is safely 
modifying data, and if not that they can be rolled-back so that the whole system 
keeps a consistent state, and of course in the context of a distributed environment 
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where the various data involved in a single transaction can originate from multiple 
databases. 

Practically, and considering for instance some design process within the VE, the 
major hurdle to overcome with concurrent engineering is what happens when 
separate engineers are performing a number of editions/modifications on the same 
data (or set of data) at the same time. Any system, and especially if distributed, must 
provide some reliable way to control the execution of such concurrent processes, 
possibly warning the users that some conflict has arisen, and providing some 
resolution mechanism. In fact, the transaction paradigm is the computer equivalent 
of some contract between all the actors involved in a given process. If nothing goes 
wrong, the contract only implies an additional overhead, whereas if something 
unexpected happens, it describes how to roll back to the state prior to the contract 
execution, in order not to deal with inconsistencies and wrong data later on. The 
next section is a general presentation about the major concepts and mechanisms 
related to (distributed) transactions. 

Distributed transactions: main concepts and usefulness 

As already mentioned, the concept of transaction is now widely accepted as a key 
paradigm to constructing reliable compound operational applications, especially 
those that require concurrent access to shared data. Initially defined in the universe 
of mainframes, then used for client/server applications, this concept has been 
extended to the broader context of distributed computation. In an environment with 
distributed objects, a transaction can be defmed as a (indivisible) working unit 
composed of a set of operations executed on objects that are potentially distributed 
across distant database servers. It is worth noticing that one of the main current 
wave of efforts at the moment, in the field of application servers, is the integration 
of ORBs with TPMs (Transaction Processing Monitors): 

• The ORB (as in CORBA) is a software bus for the integration of 00 distributed 
and heterogeneous applications, making totally transparent where the data are 
located and the communication between distant objects and applications. 

• A TPM is a software that realizes the management of large volume of 
transactions through multiple databases, ensuring data integrity and security of 
transactions, load balancing, fault tolerance, executing client requests in parallel 
when possible and performing automatically multithreading management, etc .. 
TPMs have been largely developed and used in CIS architectures. 
The result of such an integration is commonly called an Object Transaction 

Manager (OTM), achieving the union of data distribution through software bus 
(CORBA, DCOM) and data consistency and integrity (along with a set of services, 
particularly applications uploading) guaranteed by TPMs. The future VEs, and the 
ED! and electronic commerce as well, will more and more generate a need for object 
middleware able to deal with transactions in a secure way on Internet or in 
Intra/Extranets. Among the main advantages of OTMs or similar systems are: 

• They enable to benefit within distributed systems of the capabilities of TP 
monitors, with adequate communication modes (synchronous or asynchronous). 

• They promote a simplified API (through a unique global interface for various 
demands) for the client applications that enable them to access to grouped set of 
services without the necessary use of a lot of APIs and gateways. 
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• They enrich the intermediate (middleware) level to let it sustain huge loads in 
terms of transactions, specially for the e-commerce applications to come. 
When dealing with transactions within CORBA-based frameworks, a natural 

choice for distributed transactions is the OTS (Object Transaction 
Service). The OTSVI, promoted by the OMG, is a specification for the 
implementation of transactional mechanisms in (CORBA based) 00 distributed 
systems. Generally speaking, the OTS can be seen as a redefinition of the XlOpen 
DTP (Distributed Transaction Processing) with some few additional features. In 
order to ensure openness to heterogeneous (DB) systems, the OTS specifies 
interfaces between an OTS implementation (managing transactional objects) and 
both relational servers (through XlOpen standard) and object servers (through 
ODMG standardization). 

Need for Concurrency control 

Transactions ensure that processes are accomplished in a safe way regarding data 
status. This is however not enough in a full concurrent environment. For instance, 
considering an engineer having selected some information from the database, the 
system must know what the user has selected and retrieved, and there must be an 
option to have the information selection logged. This informs other parties that they 
can't access (or at least modify) the information, and also prevents information to be 
modified by various parties at the same time. Additionally, this leads to means for a 
user to be informed if the information that was selected is modified at a later date. 

Still in CORBA-based frameworks, the Concurrency Control Servicevii (CCS) 
defined by the OMG enables multiple clients to co-ordinate their access to shared 
resources. Coordinating access to a resource means that when multiple, concurrent 
clients access a single resource, any conflicting client actions are reconciled so that 
the resource remains in a consistent state. The following items are worth noticing: 

• The CCS does not define what a resource is. It is up to the clients of the CCS to 
defme resources and properly identify potentially conflicting uses of resources. 
In a typical use, an object would be a resource, and its implementation would use 
the CCS to co-ordinate concurrent access to the object by multiple clients. 

• The CCS does not define what a transaction is. This is left to the OTS, and the 
CCS should be used in conjunction with the OTS. Hence, the CCS co-ordinates 
concurrent use of a resource using locks. A lock represents the ability of a 
specific client to access a specific resource in a particular way. Each lock is 
associated with a single resource and a single client. Co-ordination is achieved 
by preventing multiple clients from simultaneously possessing locks for the same 
resource if the activities of those clients might contlict. To achieve co-ordination, 
a client must obtain an appropriate lock before accessing a shared resource. 

The VEGA approach 

Designed to be a framework for safe access to distributed (STEP) information, the 
VEGA platform and its COAST backbone aim at offering transactional support. 
Indeed, transactions are requested even in non distributed environments, to 
data integrity (especially through Atomicity and Coherency of the ACIDvm 

properties), e.g. any STEP compliant platform that fully complies with the 
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ISO/STEP SDAI specification should be designed so as to support transactions, as 
suggested by the standard. Regarding the COAST, the API 1998) introduces 
as well a set of functions for transactions handling, that any COAST implementation 
must fulfil according to various ways of implementation. Moreover, concurrencyix, 
most of the time coupled with transaction issues, is an obvious requirement in a 
multi-user environment. With respect to transaction concerns, the VEGA project has 
identified several COAST conformance levels for COAST implementations (level 0 
is a level of reference, and corresponds to the SDAI specification, which was the 
state-of-the-art for STEP implementations before the COAST specification): 

• COAST Levell: remote access to STEP information (one COAST server only). 
• COAST Level 2: level I + COAST server transactions management. 
• COAST Level 3: level I or 2 + heterogeneous COAST servers. 
• COAST Level 4: level 3 + distributed transactions management. 
• COAST Level 5: level 4 + all CORBA 2.2 services (including PON and inter 

CORBAICOAST platforms communication). 
In a distributed environment such as the VEGA/COAST platform, transactional 

functionality might be implemented, in a first stage, on top of the transactional 
features provided with the underlying DBMSxi. This improvement helps to reach the 
conformance class level 2 in the COAST, with COAST transactions relying on 
database-level transaction mechanisms. When tackling conformance class level 4, 
transactions have to manage access to objects in multiple databases, and must rely 
on middleware-Ievel transaction mechanisms, based on the integration of the 
COAST backbone with some TP monitors or on some OTS implementation. 

CONCLUSION: MOVING TOWARDS A GLOBAL DISTRIBUTED 
ARCIDTECTURE FOR BUSINESS-ORIENTED IT SYSTEMS 

New needs have emerged in today working practices: ability to be easily linked and 
work together, location and short-term relationships, organizing the 
enterprise around projectsX1" need for information handling, management and 
maintenance, and support for more complex business processes, etc. all requiring 
new IT infrastructures such as VEGA which: 

• promotes an architecture for more efficient exchange and access to standardized 
(STEP) information between applications within a company. 

• offers a solution for Extranets and VEs as well, where companies have to 
collaborate together but also have to protect their systems, e.g. through firewalls. 
When connecting their applications and servers to a VEGA-like platform, firms 
still use their frrewalls as usual thanks to a control of the information access and 
flow based on a DWS. Moreover, the collaborative network is controlled by the 
set of companies in the VE (and not a specific company), linking trading partners 
together in inter-organizational networks with seamless communication and 
cross-application information circulation. Thus, the VEGA framework provides 
a frrst level of security, though it needs extensions with respect to authentication 
and access control, or information integrity (e.g. audit, non repudiation, etc.). 

• is well adapted to many-to-many relationships within the VE, and promotes push 
technology, where the result of an application is pushed to the next phase of the 
overall process, via the use of (CORBA-based) workflow technology. 
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• deals with the adjunction of a transactional layer in order to provide key 
functionality for the reliability and safety of (distributed) strategic applications, 
attesting consistency of shared data states through concurrent client accesses. 
VEGA is suitable to support future extensions (components, vertical services, 

etc.), so as to deal with improved business processes and easier control in product 
development, for the industrial deployment of information and communication 
infrastructures. The introduction of specific models for the design of enterprise 
business domain activities, as encouraged in WONDA through the concept of 
business objectsXW (BOs), should lead to the delivery of standard general service 
components on top of the VEGA platform. This corresponds to a move from a 
distributed (low-level) object technology, as managed in VEGA, to a distributed 
business component technology. Introduced so as to be the "glue" between client 
applications and enterprise data, BOs are expected to give high-level views on 
product data both throughout the lifecycle of products (time consideration) and for 
the various actors involved in the design, development and use of products (domain 
consideration). For the designer of the global information system, they are expected 
to be standard, flexible, reusable and interoperable components, to be assembled into 
frameworks for the development of industrial software component-based 
applications. Components are on the way to cause an explosion in the vertical 
(sectorial) markets because they could govern higher-level business functions, but in 
any case, they will require functions such as those offered by the VEGA platform. 
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