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2 Introduction

Developing software architectures is a challenging task. The development process is influenced by customers or end-users (in the REGNET case that will be the content partners), the technical environment as well as the architect's experience.

A software architecture in general describes the structure of a system which comprises its 

· components, 

· the externally visible properties of these components and 

· their relationships.

Thus, the development of the architecture is clearly based on end-user requirements. As these are not specified yet we will start by investigating partners' existing expertise. However, we have also come up with some high level characteristics that we believe will influence the REGNET software architecture:

1. taking into account the regional structure of organisations

2. allow for inclusion of existing infrastructures

3. access and delivery via a broad variety of interfaces ranging from standard Web browsers to mobile phones

4. personalised services for registered participants

5. services for auctioning and shopping (E-commerce)

6. support for collection management

The main goal of this document is to start the first iteration amongst technical partners to gather their particular expertise and, structure and summarise that.

2.1 Purpose

This document contains a template table, which should be filled in by the technical partners of the consortium, in particular: AIT, CERT, ICCS, MOT, SI, SR, TARX, VALT and ZEUS. We would like your feedback not later than 09/05/2001 to get an overview of the existing expertise of each company/ organisation regarding of the subsystems of the REGNET architecture.

Please note that we would appreciate that your answers are as concrete as possible, e.g. we would rather like to get answers like “XALAN XLS Stylesheet Transformation Processor”, “CIMI-SPECTRUM-DTD”, “Z39.50 XER specification”, "ebXML" than general standards such as HTML, http, XML, or Java.

The purpose of this document is to get a best possible match between the system architecture and available resp. acquired skills within the project.

3 AIT

Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
Dublin Core
TeXtML

Informix

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)
AMICO, CIMI, MARC

ISAD(G), IASA
XMLSpy

XMLPad

T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)

PROLOG
ESA-BRAQUE

(Browse & Quiery Environment)
T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)


MODOK
T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)
Z39.50

XER/BER
ZEBRA
COVAX-System

MODOK
T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)



T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)
XML


T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML

DOM/SAX

XALAN
Ventura Publisher

Adobe Acrobat

Frontpage

Apache/IIS

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

4 CERT

Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
VRML
MySQL

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)
AMICO, MPEG-4, MPEG-7, CIMI
PHP’s XML parser, MySQL

T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)
MySQL APIs
PHP, MsVC++ 6.0, Borland Builder C++ 5.0, JDK 3.1, MySQL

T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)



T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)
Z39.50, YAZ APIs, GRS, GILS
Zebra Server
Z39.50 Implementation Demo
T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)



T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)



T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
SMIL
Dreamweaver, Macromedia Director, RealPlayer

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

5 ICCS
Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
GIF

JPEG

RPN
SQL

MySQL

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)



T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)



T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)

Front Page Editor

T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)



T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)



T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)
EDI

EDIFACT

XML


T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML

XSL

HTTP
Macromedia

Real Player

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

6 MOT


Standards/ Formats/ Protocols/ 

 APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Portal

(outlined in Annex 1 Attachments A-10)
UML
Rational Rose 2000 Enterprise Edition

T 1.4.1


XML 1.0

XSL 1.0

VoiceXML 1.0

WML 1.3
XML parser: Apache Xerces Java Parser 1.3.1




HTTP 1.1
Web server: Apache server 1.3.19





Servlet Engine: Tomcat 3.2.1





Application server Enhydra 3.1




Servlet 2.2





JSP 1.1





MIDP 1.0





WAP 1.2





GPRS

GSM






Configuration Management: CVS 1.11




Linux
Linux Red Hat 7.1



7 SI
Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
VRML, CULT3D

WML Applications
MS SQL Server

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)
SOAP, XML-RPC,

XML DOM
XMLSpy, 

MSXML Parser

T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)



T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)



T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)
WML Applications
MSIndex Server

MS Site Server

T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)

MS SQL Server,

MS BizTalk Server

MSCommercial Server

T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)

MS SiteServer

T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML

XSL

XML DOM
Dreamweaver, Realplayer,

Macromedia Flash,

Macromedia Director,

3D Studio Max,

VRML tools,

Cult3D Designer,

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

8 SR

Standards/ Formats/ Protocols/ 

 APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
Dublin Core, VRML
Informix Foundation 2000, Tamino, DBXML

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)
AMICO, RDF, MPEG-7, CIMI-Spectrum
XMLSpy, XMLAuthority

T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)

SOFAR

T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)



T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)
Z39.50, XER

COVAX System
T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)

i.Sell

T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)
ebXML


T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
SMIL, ZYX, HyTime
Dreamweaver, RealPlayer, QuarkXpress, Macromedia Director, Ascom OMS
Schmunzel
T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

9 TARX

Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
SQL

JAVA
SQL Server

VisualAge
Port logistics
T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)



T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)
LISP

C++
Visual Studio
Telex Reader

(natural language)
T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)



T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)
Pattern Recognition
RetrievalWare

Excalibur, now

Convera
Financial reporting
T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)



T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)



T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML

LINGO
CorelDraw Graphics Suite; 

Macromedia Director
Web site

Ancient tapestries
T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

Distributed (object)

Computing
CORBA
ORBacus
Port logistics


10 VALT
Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
JPEG, GIF
Oracle

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)



T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)

Prolog

JESS

T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)

Upload Servlet

Java 3D

T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)



T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)
J2EE

OMG
J2EE application server: : BEA/WebLogic 

IBM/WebSphere

Oracle/Oracle 8i

JBOSS

WLPI (WebLogic Process Integrator).

Web Method B2B Integration Server

SAP

T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)
RosettaNet

EDI

XML


T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML

XSL

DOM
Apache/Xalan, Apache /Xerces

WLPI (Web Logic Process Integrator).

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

11 ZEUS
Subsystem
Standards/ Formats/ Protocols /  APIs
Systems/ Tools used
Systems/ Tools built
Reference to Taskbrief

Repository Management

(outlined in Annex 1 Attachments A-10)
JPEG, GIF
MySQL

T 1.4.2.1

Reference System Access

(outlined in Annex 1 Attachments A-11)



T 1.4.2.2

Knowledge Base Access

(outlined in Annex 1 Attachments A-11)

Prolog



T 1.4.4.1

Data Generation

(outlined in Annex 1 Attachments A-10)



T 1.4.1.1

Search and Retrieval

(outlined in Annex 1 Attachments A-10)



T 1.4.1.2

E-Business

(outlined in Annex 1 Attachments A-10)
EbXML

EDI


T 1.4.1.3

Product Catalogue Management

(outlined in Annex 1 Attachments A-11)
EDI

XML


T 1.4.3.1

Electronic Publishing

(outlined in Annex 1 Attachments A-12)
XML


Apache/Xalan

T 1.4.5.1

Procurement, Delivery Invocation

(outlined in Annex 1 Attachments A-11)



T 1.4.3.2

12 Additional Input
12.1 MOT


Pros
Cons

UML modelisation



· Rational Rose 2000 Enterprise Edition
· De Facto Standard
No Free licensing

XML development



· XML parser: Apache Xerces Java Parser 1.3.1
· Free

· XML 1.0 support

· Open Source

· Apache Foundation SW
Memory consuming

HTTP server and JSP, Servlet Engine



· Web server: Apache server 1.3.19
· Free

· Open Source

· Apache Foundation SW
Not user friendly interface

· Servlet Engine: Tomcat 3.2.1
· Free

· Open Source

· Apache Foundation SW
Memory consuming

Application Server



· Enhydra 3.1
· Free

· Open Source


No support for J2EE

Version control and configuration management



· CVS 1.11
· Free

· Open Source

· Easy to learn


API list



· Servlet 2.2
· Flexibility of Java technology

· Free


· JSP 1.1
· Flexibility of Java technology

· Free


· MIDP 1.0
· Flexibility of Java technology

· Free


Operating systems



· Linux Red Hat 7.1
· Free


Data formats



· XML 1.0
· De facto Standard for data interchange


· XSL 1.0
· De facto Standard for presentation customizations


· VoiceXML 1.0
· De facto Standard for voice applications


· WML 1.3
· De facto Standard for limited display devices


Protocols



· WAP 1.2
· Common wireless protocol

· Address security issues


· HTTP 1.1
· Common web protocol


Network System



· GPRS
· 


· GSM
· 
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12.2 SI

12.2.1 Architecture Definition

“The software architecture of a program or computing system is the structure or structures of the system, which comprise software components, the externally visible properties of those components, and the relationships among them.”

“Software Architecture in Practice”, Bass, Clements, and Kazman, Addison-Wesley 1997

The term Architecture can be defined as a set of concepts, rules and recipes that can be used to construct a system as part of a larger, more complex system.  System Architecture provides the framework around which the detailed system design can be defined.  The objective of System Architecture is to provide the basis for a working and workable system. A working system has a set of fully functioning sub-systems, which co-operate to provide the full functionality required by the system goals. A workable system has the normal quality attributes of safety, security, reliability, availability, maintainability etc., and hence will continue to operate effectively and efficiently for the life-time of the larger system.

12.2.2 
Goals of the architecture

The following general goals can be identified for the REGNET architectural design:

· Technologies implied by the architecture should enable and encourage rapid process change.

· Architecture must provide a framework for coherent system design and technology selection.

· Architecture must enable key system actors’ communication and information sharing.

· Architecture must recognize that technology alone will not satisfy the REGNET 

      system requirements in and of itself and that only an architecture that is doable,    

      supportable, flexible and changeable can provide a workable value added 

      solution.

12.2.3 
Architectural Requirements
The REGNET Architecture :

·  must deliver information independently of the location of the consumer or the information

· must be highly flexible and adaptable to technology changes to enable longer system life cycle 

· must support and integrate new technologies that can be leveraged, as they become available.

· must support integration of information from different sources

· must support integration with already developed systems

· must support already developed standardization activities

· must support information presentation and querying on mobile devices

· must be interoperable with mobile computing platforms

· must be secure from unauthorized access.

· must support interoperability

· must utilize technology and products that are consistent with the mainstream trends in the field or mobile computing and on-line services

· must interface to geographical data 

· must support a distributed computing model 

· must support a Common Access Point for the developed services

· must support both static and dynamic data from various sources

· must support and integrate with existing e-business frameworks 

12.2.4 
Architectural Principles
· Primary design point is to facilitate change.

· Technical Infrastructure must emphasize reusable component building blocks in order to maximize the ability to respond to changes.

· Architecture must strive to reduce integration complexity.

· Technical architecture must be extensible and scalable.

· Use of partitioned application design.

12.3 VALT

12.3.1 What is architecture ?

A platform for building applications :
· Define the components of a system and their interactions.
· Provide a plan for future investment.

Decomposition: building a complex system from simple components :

“At the heart of each functional complex system, you will always find a simple system that works... Not only do complex systems designed ex nihilo never work, but you cannot patch them to make them work. You have to start from scratch, from a simple and effective system.”

-- J. Gall, How Systems Work and How They Fail
Integration: building a system which acts as a whole :

“Conceptual integrity is the essential factor in the design of systems. It is better  to have a solid system which is lean on functionality than a more complete system based on disparate and inconsistent ideas. Employing a system architect is a decisive step toward attaining conceptual integrity.”

-- Frederick Brooks, The Mythical Man-Month
12.3.2 Requirements

Software architecture is based on software and technical requirements. I agree that as far as we haven’t got all these requirements we can’t define precisely Regnet Architecture.

I believe that we must distinguish functional architecture and technical architecture :

· Functional architecture present the Regnet components according to their function. Such an architecture is given by figure 1 on Annex 1 – Attachments document.

· Technical architecture present building blocks of software that we used in order to implement functions (can be see as a projection of functional architecture). Two technical architectures can be define : one which is independent of the technologies (Web server, Application server, light client, etc.) and the other which gives technologies used.

· System architecture gives projection of the technical architecture on material (what computer, network, devices, etc. used).

Acording to the high level carateristics that you list on your document I think that we can add the following functional elements :

· Regnet provides market-place functionality in order to base electronic publishing system. This can be based on a workflow engine.

· Regnet uses an expert system (ontology engine) in order to be adaptable.

Technical requirement can be collect according to the following list (not exhaustive but quite complete) :

Performance :
· Processor efficiency.

· Storage efficiency.

· Network efficiency.

· Response time.
Reliability :
· Robustness.

· Fault tolerance.

· Able to be started back up.

· Availability.

· Safe functioning.
Cost Effectiveness :
· Usability.
· Customization.

· Ability to control.

· Maintainability.

· Stability.

· Configurability.

· Compatibility.

· Ability to integrate.

· Ability to evolve.

Adaptability:
· To the load.

· Geographically. 

· Internationalization.

· To the domain.
· To the enterprise.
Security:
· Authentication.

· Authorization.

· Confidentiality.
· Integrity.

· Nonrepudiation.
Others :
· Distribution.

· Transaction.

These requirement must be evaluated in order to define technical architecture and associated risks.

12.3.3 Functional architecture

12.3.4 Technical architecture: engineering point of view

The engineering point of view present an architecture witch is techologie independant.
12.3.5 Technical architecture: technological point of view

12.3.6 System architecture




     �                                 �
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