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�EXPLOITATION PLAN

Introduction

The exploitation plan is a live document which will be refined, updated and modified every six months in the life of the project. The exploitation plan updates will reflect increased awareness of technology developments and changes in the marketplace. The exploitation plan will be evaluated and monitored by the Project Exploitation Manager via the Exploitation Workpackage 5 in task 5.1 which runs throughout the life of the project. This workpackage in task 5.1. monitors the market opportunities for the project deliverables and provides a feedback mechanism for the technical directions of the project. The exploitation plan updates of TOOBIS are documented in the updates of this technical report (T52TR.1x). 

Deliverables

TOOBIS aims to the development of a competitive Temporal Object Oriented Database Management System that will support the representation and querying of bitemporal data. It will also develop an innovative conceptual modelling methodology, to support the  design of  temporal applications. Two pilot applications will be developed testing the new technology. These applications were chosen from sales distribution and health sector, respectively:

Fleet Monitoring: It concerns the development of a system for a large milk-product organisation, to monitor the history of product deliveries and returns, by its fleet of trucks in a daily basis.

Disease Management: It concerns the development of a system for a large multinational pharmaceutical company, to monitor the evolution of chronic diseases of patients, like asthma, with respect to particular therapeutic protocols and symptoms. 



TOODBMS

The main deliverable of TOOBIS will be a TOODBMS supplied as extension to O2 conformant to existing (ODMG-93) and emerging standards (ODMG-95) and SQL3. The TOODBMS will be accompanied by the API definition documents, and the user manuals for TODM, TODL, TOQL. This TOODBMS will incorporate the TODM data model, and  the TODL and TOQL languages.

The TODM will provide a formalisation of basic temporal data types and operators for temporal objects. The provided interface is a library of functions. These functions will be made visible and available to the application developers via an Application Programming interface. 

The TODL will be used by application developers to describe the temporal data which will be stored in an object database, including its temporal semantics. The use of a temporal object definition language will be to describe the schema the way the user and the developer see it, and not the way it is implemented

The TOQL will be a high-level SQL like language that will provide facilities for the retrieval of data from a temporal database. The Temporal Object Query Language (TOQL) allows to access the objects in the database, extract information in the database and to invoke methods on objects. It will be used interactively to query the database on line for letting users formulate ad-hoc queries.

Reflections of the O2-Technology on TOOBIS

The ODMG O2 Database System (Update of  6/96)

The ODMG standard plays in the object database world, the role of SQL in the relational database world. It guarantees portability of applications from one ODMG compliant system to another one. 

The O2 System supports the ODMG model, the OQL language and the complete C++ binding. 



C++ binding and programming environment

This binding provides full support for ODMG C++ binding including the DML and the DDL. It includes a library of C++ classes supporting the ODMG data model : collection classes and special classes such as d_Date and d_Time. Embedding of OQL, multiple inheritance, transparent and orthogonal persistence are also available. 



OQL query language interpreter and optimizer

OQL is a complete query language, part of the ODMG standard. It supports joins, specific operators to deal with complex structures and method activation within queries. It is an SQL like language with Select-From-Where structure queries. It provides arbitrary nesting of queries and full operator orthogonality. 

O2 Technology and Toobis

The O2 System has about 12 months advance on its competitors on the ODMG compliance and O2 Technology was the original designer of the OQL query language. It was also the first one to take the ODMG standard seriously and to implement an efficient C++ interface. The one we ship now has been improved during 2 years on the market. 



A significant number of current and potential O2  users are dealing with the temporal aspects of information. 



For these users, the Toobis toolkit will help reducing devlopment costs by providing a standard way to manage temporal dimension and temporal structures such as temporal point and period. 



It will also improve performance of time handling by adding new functionalities in the OQL query language. This temporal aspect would be achieved by introducing the time in the standard query operators like joins, projections, restrictions and unions



Temporal Conceptual Modelling Methodology. 

The TOOBIS project will produce a methodology to analyse and design, the temporal aspects of static and dynamic behaviour of an application domain. Temporal guidelines will be defined to ease their integration in various methodologies. The selected approach to methodology development will be to extend the O* method developed in the ESPRIT project Business Class with temporal guidelines. The methodology development will provide a methodology manual including exemplars and a technical report.



Pilot Application 1 - User: DELTA

The pilot application for DELTA will be a scheduling system that will monitor the daily loading and returns of products, in order to offer advice on production planning and fleet loading. 

For the purposes of the pilot application for TOOBIS, only issues relevant to temporal data and their management by a TOODMBS, will be considered during the analysis of requirements. Thus, the pilot application of DELTA will contain:

historical information of daily loading of trucks.

historical information of daily returns of goods.

historical information of factors affecting the returns of goods, on a daily basis. Examples are weather conditions, material shortage, production breakdowns etc., which have been proved to be critical factors. 



Pilot Application 2 - User: GLAXO

The pilot application will extend an existing  Expert System, for diagnosis and treatment of asthma developed by GLAXO, with temporal data handling. Asthma is a chronic disorder, its evolution extends over several years and is characterised by a variability of symptoms, over time. The challenge is to take into account all the temporal aspects in order to monitor the history and make a complete assessment of the patient. The aim of the pilot is to enable the monitoring of the evolution of symptoms of a patient as well as its therapeutic protocol. For instance, it will be possible to monitor the evolution of the weight curve of a patient or the evolution of a tumour, during a therapeutic protocol for a rather long period of time. Also, the cost of the therapeutic protocol at every past stage should be monitored. 

In order to proceed to a complete evaluation of the patient, the application should provide:

A set of tools allowing the description of various time-stamped objects.

A query language allowing the formulation of queries to retrieve temporal information.

The database will be consisting of various clinical data such as textual, numerical and image data. 

Potential Customers and Users

Initial Application Areas Investigated 6/95

The IS market has increased requirements of complex business information systems. Modern database systems allow the development of complex applications where complex data are stored and retrieved intelligibly. The traditional relational model has proved very useful in managing simple data. Recently, it has been expanded with Binary large object types to support  multimedia applications requiring the manipulation of large unstructured data. Modern applications involving Complex office automation, Health information systems, GIS etc. require more functionality in respect with the managing of data. Table 1, identifies the support required by different application categories.
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��Accounting

Expert Systems

EDI�Office Automation

Communication, Multimedia

Decision Support

Health Information Systems

GIS

Manufacturing

Product Data Management��Manufacturing

MRP

Accounting

Office Automation

Alphanumeric, e-mail�

Multimedia Office Automation�����
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Table 1:  Application Areas and required DBMS functionality



ODBMS were designed and tuned to support the manipulation of large amounts of complex, interrelated, multimedia objects. These are the requirements of “new applications”. The benefits of ODBMS technology are: 

the reduction of application design, development, maintenance and evolution costs and 

the improvement of the performance of the resulting applications.

RDBMS technology will still be used for traditional applications, as it is most suitable and mature for such applications, as inventory control and payroll. But both, ODBMS and RDBMS technologies are on the same direction, the one to incorporate as many object oriented concepts as possible.

The current offer of the ODBMS providers in term of temporal functionalities is to consider that the temporal features of data can be managed thanks to the flexibility of their products, through applicative classes. That is, these temporal features must be implemented by means of temporal attributes of object classes. Given that there are strong requirements in this domain, the ODBMS providers only begin to take into account these requirements in their products, and some only begin to offer some  functionalities for version management.



It is clear that ODBMS must be provided with specific temporal functionalities in order to be generic for all types of applications and provide the application developer with transparent temporal functionalities.

In this section the different user types of a temporal TDBMS are identified. Four main types of users may be considered:

The Application Developers: High level tools and languages has decreased significantly development and maintenance costs by improving the overall productivity of application developers. The development of SQL , PQL and the 4GLs allowed developers to express their ideas at a higher level. The introduction of higher level temporal concepts as a part of a Query Language, Definition Language and an Object Data Model will enable developers improve their productivity in respect with applications demanding extensive manipulation of time. The development of the application pilots will take place at MCS and “01 PLIROFORIKI”. Both companies are considered as Value Added Developers for Temporal Information Systems. Thereby, they can be identified to belong at this user group.

The Information Officers: Information officers must ensure that their organisation can deliver in a timely manner the information demanded by other entities of the company’s operating entities. Time management will offer this category of users the possibility to translate their understanding of applications directly into deliverable pieces of information. In that sense the technology supplied is expected to reduce costs and benefit the way business operations take place. The application of DELTA is a characteristic example which aims at this users category.

The Executive Officers: Executive Officers are less concerned about technology. They want the right information at the right time at the lowest possible cost. They see information as a tool to forfeit competition. This type of information needs is covered by the TOOBIS platform. It offers the possibility to directly generate temporal ad-hoc queries via its TOQL. The implementation of the GLAXO application enhancing the existing ES for disease monitoring with temporal fuctionality is clearly an application falling into this category of end user requirements. 

The System Architects: The use of Object oriented technology offers significant advantages in the design of applications. For applications demonstrating high degree of complexity, the object oriented technology proves to offer significantly higher transaction throughput than relational systems. The development of the TOOBIS software will offer data to evaluate performance benefits during the evaluation phase, as well as after the optimisation phase where Optimisation work will be made by O2. The involvement of O2 during optimisation will let the consortium evaluate the useability of the technology by improving the performance of the temporal query execution as well as the efficiency of storage requirements.

DSS Applications ( updated on 6/96 )

Recently a new emerging area appears in the database market; namely the data warehousing. Data warehousing is part of the relational technology that deals with extracting data from existing information systems. A data warehouse is designed to store large amounts of historical or reference data which is typically used to support the decision-making and information retrieval needs or an enterprise.

Data warehousing is complementary to the OLTP technology. The latter refers to most existing systems targeted to support the efficient storage of enterprise data. OLTP systems based on RDBMS technology were not intended to provide powerful functions for data synthesis, analysis and consolidation which are operations falling in the area of multidimensional data analysis. Multidimensional data analysis and Online Analytical Processing (OLAP) are becoming commonplace in Information Technology. OLAP systems are designed to improve the operational efficiency of an enterprise. 

Historically, DSS products relied on proprietary data storage and indexing formats. These structures were limited to specific application views (marketing or financial) not easily extended to new uses. The increasing popularity of data warehouses has boosted interest in DSS processing. Tool vendors addressing the OLAP marketplace propose alternatives to the management and exploitation of multidimensional data. Most of the key aspects of the multidimensional database analysis technology emerged more than a decade ago in the DSS market.

The collection and analysis of multidimensional data is relevant to a variety of business and industrial problems. The applications supported by multidimensional data fall under the category of “business intelligence” encompassing Decision Support Systems (DSS) used by analysts and knowledge workers and Executive Information Systems (EIS) used by senior managers and decision makers.

Multidimensional data is useful in identifying the factors which influence business performance. Distributors, products and services can use multidimensional data to analyse distribution patterns to identify problems or spot opportunities for new business. 

Product Type�Product�Vendor��Multidimensional Databases�Analytix

CrossTarget

EssBase

Gentium �Customer Insight Co.

Dimensional Insight Co.

Arbor S/W Corp.

Planning Sciences��Extended MDDs�Acumate

Holos

Express

Lightship�Kenan Technologies Inc.

Holistic Systems Inc.

Oracle Corp.

Pilot Software Inc.��Relational OLAP�Axsys

DSS Server

MetaCube

Prodea Appl. Server�Information Advantage Inc.

MicroStrategy Inc.

Informix S/W Inc.

Prodea��Multimodel Database�Titanium�MDBS Inc.��

The different possible architectures of DSS applications fall into three main categories, namely; two-tier, three-tier (logic focus) and three-tier (data-focus). Current products supporting these functionalities are listed in the table above. 



Market needs and Applications

The TOOBIS project will create a long-term activity, in the early stages of Temporal Object DBMS technology. The project will enhance OODBMS functionality with temporal capabilities. The Object Database market is constantly growing and  is expected to grow very fast in the next few years. 



The markets for ODBMS mostly consisted in technical and industrial applications: telecommunications (network management), industry (design and manufacturing), defence, nuclear (process control, simulation), services (energy dispatching, transportation) and more recently the main stream commercial market (finance, insurance).



ODBMS have first been used in technical applications (telecoms, industry, etc.) are more recently in more traditional database application (banks or insurance). The TOOBIS extensions to O2 will target to existing market segments of O2 to seek their potential users.

The applications currently running or developed on O2 cover the following areas:

Telecommunications: network management, administration, simulation, planning, etc.

Nuclear industry: data analysis and simulation for power plant or particle equipment’s.

Aerospace and industry: technical data and technical documentation management.

Defence: commandment systems, mission preparation, simulation, war games, etc.

Bank and insurance: back and front office system, trade house system, customer information systems.

Services: electricity distribution, transportation network management, cartography, utilities.



Many of these applications are dealing with time and dates: for instance, the different versions of a single document or a satellite image representing a given geographic area must be stamped by their occurrence date. Delivering a toolkit to reduce the development effort and enhance the performance will be beneficial for the users and therefore give O2 Technology competitive advantage against the competition.



The temporal extensions proposed in this project have the advantage of a timely move so that the time-to market will coinside with the maturity of the OODBMS technology.  The obvious consequences are more profits for the involved enterprices, without needing large scale capital investments.



Market Prospects

This section attempts to position TOOBIS in the  market of Temporal Object DBMSs which is a segment of the OODBMS market. During the lifetime of TOOBIS the market needs and the trends will be constantly investigated  and updated. Task 5.1 attempts to associate the market pull to the project deliverables. 



The explosion of  the IT market has given the MIS professionals the ability to select technologies that reflect their needs. The database technology has grown constantly and has passed its early stages of maturation. The OO technologies are growing rapidly since 1987 where the first commercial OODBMSs were available. Each database generation had a 6-8 year Research and Development cycle before its first commercial release, followed by a significant period of increasing market penetration and acceptance. The OODBMS technology is now in the period of increasing acceptance.
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Figure 1: Database generation trends



All the major RDBMS vendor are working towards making their DBMSs more object-like. Oracle, Sybase, Informix and Ingres have begun delivering product features to support the object paradigm. 



The Object database management systems are a small part of the OO technologies. However, their growth rate is expected to be 114% through 1995. Table 2 and Fig. 2 gives a view of the market trends according to various market analysts (IDC, Ovum, Salomon Brothers) and by information that O2 Technology collected directly. Numbers are given in US million dollars for the world wide market for the OODBMS technology and represent the market growth of OODBMSs in relation with RDBMSs. 



�1992�1993�1994�1995�1996��DBMS market�5,345�5,975�6,797�7,670�13%��Relational DBMS market�2,378�2,850�3,472�4,300�20%��UNIX RDBMS market�695�948�1,425�2,000�46%��Object DBMS market�32�75�120�220�90%��Table 2: Relative DBMS market growth.
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Figure 2: DB Market Growth



According to IDC, the ODBMS market should grow with an average of 80% to reach 1,500 million US$ in 1998 distributed as 57% for USA, 26% for Europe and 13% for Japan. All the major ODBMS vendors but O2 Technology are US based. O2 Technology currently leads the market in Europe and stands in the top 3 suppliers with approximately 10% world-wide market share in 1993.

�

Figure 3: Projected Object Market Growth (in $M)



One of the most important areas of interest to the partners of the consortium is the Temporal Technology as a part of OO DBMS technology, whose market is expected to grow very fast in the next few years. The companies participating in the consortium will have the chance of becoming leading experts in the TOODBMS domain. The basis for the above strategy is supported by the significant opportunities now forcasted in the OODBMS area with respect to complex information applications.

Market Segmentation

Last Updated on 6/96

The ODBMS market is organised in 6 different segments (S0-S5) described below:

The ODBMS market is organised in 6 different segments (S0-S5) described below.

S0: Research and Universities

This is the market for university and research institutions. These institutions are important vectors to disseminate know-how in general and to promote the O2 technology.

S1: full ODBMS for technical applications development

The market for new applications where the data are complex. Most of the time, these applications concern technical applications used in large companies on UNIX platform.

S2: repositories

The repository market where the database engine is included  as a  component in the software and is extended to fulfil specific requirements due to the application sector. The most important sectors are: CAD, CASE, Multimedia, GIS, etc.

S3: persistent C++

The market of persistent C++. It is the market of C++ programmers  and developers who need to have a more elaborated tool for managing persistence than a file system.

S4: ODBMS for MIS

The market for management information system applications where the natural evolution used more and more graphical interface. The platform are mainly PC with Windows. 

S5: OEM

The technology market (OEM) where the different components of the database can be delivered to other software editor. Alliances between RDBMS and ODBMS vendors have been already announced and other will come in the coming months.



During a first phase (89-93), the ODB market has been based on segments S0- S3. During a second phase (94-95), O2 Technology expanded on S1-S3 and penetrated significantly on segments S5 (most relational vendors are implementing a strategy to enhance their products with object features and are considering alliance with Object companies) and segment S4, mostly in finance and insurance companies.



Concerning  the Toobis project, it will fit mostly S1-S4 where the time toolkit will efficiently complement the current O2 toolset.

Exploitation Channels

The technical know-how acquired through the development of the TOOBIS system will be the base for the development of competitive temporal applications, services and consultancy. The consortium expects to exploit the results of the project in their specific commercial application domains, i.e. exploitation will be targetted on Decision Support Systems involving GIS capabilities, Executive Information systems, Education and Training, consultancy, and of course state-of-art Object Oriented Technology. On the basis of the previous consideration the consortium intends to exploit the results of TOOBIS into the following streams:

The software tools to be sold by the technology vendors i.e. 01-P, MCS and O2.

The methodology developed to be exploited by 01-P, MCS and University of Sorbonne in training and consultancy services.

The pilot applications to be used by both user organisations offering significant financial benefits.

The pilot applications fully developed and sold to other customers of both organisations with some customisation effort by MCS and 01-P

Contracts with customers involving the use of TOODBMS

A number of papers, publications and the workshop participations exploited by all R&D oriented partners in the consortium.	

 Competition

This section will be completed in the next version of T51TR.1x. At the time present there exists information about academic progress in the temporal DBMSs domain. Competition data can be obtained for the OODBMS market. However, the accurate marketing policy of the TOOBIS TOODBMS has to be defined. 



The OODBMS market is dominated by six or seven vendors, almost all of which are based in the US such as Itasca Systems, Ontos Corp. and Object Design, Objectivity and Versant Object Technology, Servio Logic. In Europe the most prominent supplier is O2 with 10% world-wide market share.



It might be the case that the technology developed in TOOBIS may become available in other OODBMSs. The binding of ODBMSSs to C++ allows for portable C++ implementations on persistent objects. A more accurate segmentation of the market will also be available in the next releases of the T51TR.1x.



The exploitation of the two pilot applications will be made by the distribution channels of the two developer companies of the consortium. The market of decision support tools which use GISs is constantly growing. The sales in this area is carried out through direct sales channels. Both developers feel that they will have a significant advantage over local competition due to the increased functionality of their s/w applications.  



Determination of Sales - Estimation of Prices

To be completed in later versions.  

A price per deliverable scenario may be the following:

Product�Unit Price�Units Year 1�Units Year 2 �Units Year 3�Units Year 4�Units Year 5��TOODBMS�5�20�100�300�600�1200��Pilot 1�15-35K�5�20�40�80�100��Pilot 2�20-40K�10�30�60�80�100��Consultancy�value �30�70�100�120�120��

Pricing is difficult because there are no rules. In general, pricing policies are set by the market. Market research (T5.1) will show the best pricing policy for the deliverables of TOOBIS



Basic factors to be considered for the price will be cost, demand and competion. These factors are specially important because most TOOBIS products are custom - based customer solutions or will enter the market for the first time

Cost of Commercialisation

The project is in the precompetitive phase. The costs to commercialise results of precompetitive research and development  products may be 10 to 25 times the initial investment. However TOOBIS starts from solid grounds, significant initial R&D work has been carried out in the project ORES. The total costs of TOOBIS are:

Return on Investment

Org.�Year�1996�1997�1998�1999�2000�2001�2002��01P��293�387�120�1000�500�300�200��MCS��270�315�115�1000�500�300�200��O2��42�46�92�1000�500�300�200��GLX��83�23�24�60�40�10�10��DLT��82�32�26�60�40�10�10��Sorb��50�26�4�10�10�10�10��UoA��54�83�8������Costs/year��874�912�389�3130�1590�930�630��Aggregate Costs��-874�-1786�-2175�-5305�-6895�-7825�-8455��Aggregate Sales����605�2725�6820�12620�20040��Sales - Costs��-874�-1786�-1570�-2580�-75�4795�11585��Table 3: A possible ROI scenario



The consortium still needs significant effort towards the accurate plan of exploitation. The calculation for ROI in this section presented in table 1 takes a “feasibility” approach. It works backwards taking into account the project costs (involving the EC contributions), and adds a significant amount for the commercialisation of the results, which is much less than the 10 times of R&D costs. However, we consider that this project carries a lot of value in terms of “ready” results from 01-P and UoA due to their involvement in ORES, MCS due to its sound experience in application development involving experts and GIS systems, and finally, O2 who has established the distribution channels and has significant experience in packaging S/W tools.



The returns (benefits) do not involve the financial benefits and the opportunities opened for both GLAXO and DELTA, which will be using the two products in their businesses. Fig. 4 is the graphical presentation of ROI. However, these also need to be taken into account.  The numbers used were taken from the previous section (e.g. estimation of sales / cost per unit).



This section will be constantly updated taking into account the TOOBIS directions and market input from 5.1.



�

Fig. 4: Return of investment - proving feasibility (sales in MECU)



It has to be reiterated that the ROI and  sections are only an initial attempt towards the prediction of exploitation benefits in the view of the Business Case of TOOBIS. They are rather arbitary numbers (carrying no market research significance) which however state that the total benefits are only a small percentage of the OODMBS market, therefore, this project which is in direct aggreement with the objectives of the EC call for proposal is viable. The accurate calculation of the quantitative measures for exploitation will take place in due time during the project execution. The exploitation plan will be updated every six-months taking into account the new project developments and market data.

Exploitation Management

Since one of the major goals of the project is the pursuing of marketing opportunities, a special exploitation team will be formed, at the beginning of the project. It comprises of the Project Exploitation Manager and persons appointed by each industrial partner, acting as exploitation representatives. The project exploitation Team will be formed by members of the Sales/Marketing of the Database Vendor (O2) who will lead exploitation, and the two Industrial partners who will have commercial interest in the two pilot products for the fleet monitoring and the disease management. The Exploitation Board will be active during the overall project, to monitor the real congruence between the activities and the results of the project and the identified marketing opportunities, and will propose to the PMG any change in the technical work required, in order to follow the most suitable exploitation routes. Should any problem arises, concerning the technical issues on one hand and the exploitation perspectives on the other, the Project Manager is responsible for the early identification of suitable solutions.  The project exploitation plan update is a parallel action to the project execution, updating constantly the initial exploitation plan with the market situation, the appearing opportunities, and the products update.



Exploitation By Individual Partners

Exploitation Plan of 01-P

Initial Plan - 7/95

It is expected that the involvement of 01-P in TOOBIS will result in substantial benefits. It is anticipated, that a commercial product could be developed after the end of the project by both partners, 01-P and MCS, leading the TOODMBS development effort. This product would be an add-on library of system software modules to O2 OODBMS and will be distributed by O2 Technology as a separate module for customers interested in temporal support. 



Demonstration and dissemination activities will be carried out, in order to attract prospective customers and convince the industry of the value of TOODMBS technology. These activities will mainly include:

demonstrations of pilot applications and system software components in conferences and exhibitions

promotional material (leaflets, brochures, posters, etc.) for TOOBIS and temporal object database concepts

articles in commercial DBMS magazines

direct contacts with existing or prospective customers



01-P expects to develop a full application for its customer, DELTA, after the successful completion of the TOOBIS project. Moreover, effort will be made to attract customers having similar application requirements with DELTA.



Another important benefit for 01-P, from TOOBIS, is the exploitation of technical expertise. The know-how which will be gained during the life span of the project, will provide the company with a baseline of object oriented technology expertise. This experience will be transferred into other innovative application areas, such as the development of an authoring platform for CBT courses. This will have a multiplier effect in the added value of services and products as well as the competitive position of 01-P in the Greek market.

Exploitation Plan Update - 6/96

O1 PLIROFORIKI (O1-P) is an IT company and is very active in Greek Public and Private sector offering IT-Consultancy representing 25% of its activities, Training representing 40% of its activities and Systems Integration and Development representing 35% of its activities. The experience to be gained in this project will be transferred to all the above mentioned company activities.



O1-P has sound experience in developing Integrated Information Systems providing customised solutions for large organisations of the Greek Public and Private Sector. 

The area of OLAP and DSS is directly within the interests of 01-Pliroforiki as it foresees that the market shifts towards this category of applications i.e. to analytical processing applications. 01-P foresees that the future On-line Analytical Processing applications based on data-warehousing and data-mining approaches will create great opportunities in the market. 



The experience gained will be transferred to other areas of the business sector as there are numerous similar situations where an organisation needs to efficiently integrate, consolidate and extract valuable information currently dispersed in legacy information systems; namely, banks requiring to monitor the behaviour of their clientele, large distribution and sales organisations, public organisations etc.



A move towards this direction will be the provision of DSS functionality to the large and constantly expanding customer base of the company. To this end 01-P has a great interest in the TOOBIS project as it shows a clear path to the forthcoming technology and expects to offer the technologies developed within the project in its existing clientele as upgrade paths to the developed IT applications. Also, having a technological advantage the company expects to increase its competitiveness in the Greek Market.



In the area of data-mining (the Influence and the Variation space of DSS applications) 01-Pliroforiki has experience in developing Neural Network (NN) applications for classification and prediction of data. The Value project Equity has produced a set of NN Architectures to be used in portfolio management in Stock Market applications. Currently, 01-Pliroforiki develops an Intelligent Environment for Financial Predictions. In the DSS application of TOOBIS the company will expand its experience in embedding these technologies into integrated systems.



The applications of TOOBIS and current industrial relevance



The following mention a few of the projects that 01-P is currently involved: 

01-P developed as a system Developer - Integrator the IS of the Ministry of Labour (MoL) which monitors the progress of the projects funded by the Community Support Framework - 2, involving the creation of a distributed information system between the thirteen Greek Regions and the Central Installation at the MoL. This application is mainly a DSS, however, the technology applied and the approach to developing the IS has been based on traditional approaches.  A future expansion - extension in the contract will certainly bring the developments in line with the TOOBIS background.



The Experimental Institute for Statistical Analysis of Occupation (PIEKA) involving the creation of a large statistical database for the labour occupation, developed in ORACLE, GUPTA and SAS. The the initial contract is pending to be extended for the development of a DSS.



After the start of the TOOBIS project 01-P was contracted for the construction of leasing software by a large Leasing Company. The expansion of this contract, once more will be influenced directly by the opportunities and ideas developed in TOOBIS.



The implementation of a large project for the  Credit Insurance Export Organisation (ECIO) to implement an Integrated IS involving a DSS. A project for the next eighteen months.



The application currently being developed for the Greek Organisation of Trains to monitor the progress of the construction projects carried out for this organisation. This application also fits in the context of TOOBIS having pronounced needs for supporting time. 



The technologies of TOOBIS and current influence

Development Approach - In house development, Training, Consultancy



In the first six months of the project the progress made on the Requirements Analysis will certainly influence the ways small to medium projects (over 40 and below 120KECU) are developed in the company. Currently, the technological platform involves the use of a Relational DBMS and the front-end to be developed using mainly GUPTA SQL -Windows. It is not intended that the technologies used will be changed. What will be changed will be the methodology and the development life-cycle. The Use-Case approach involving OMT merged with the ideas into developing 3-Tier applications are considered very appropriate to the types of projects belonging to the above category. These developments will influence the people developing in 01-P. The expected result is closer monitoring of the development process, better estimation procedures, enhanced quality.



Also, the development model will be exploited by the consultancy and the training activities of the company. 



Relevant Developments 



The association with O2 and their product, especially the Web connection functionality offered by O2 is of great interest to the company. 01-P develops multimedia software for training and has experience in developing Web applications. The O2 and OODBMSs have a distinctive advantage over traditional technologies for this type of applications.

The company pays strong attention to the New Training Technologies area. Currently, in cooperation with BULL Hellas S.A. it has founded the Bull Advanced Training Centre, a model organisation involving the creation of classes to deliver multimedia training over the Web using the latest communication technologies.

Exploitation Plan of DELTA

DELTA is the largest producer of fresh-products in Greece. It has a large distribution channel consisting of 600 representatives, 850 refrigerated vehicles, 130 sales supervisor, 40.000 retailers and 55.000 display refrigerators or freezers. DELTA is presented with the following problem to be tackled:



DELTA has invested 6.6 MECU in Information Technologies since 1992. It has invested in communication infrastructure and equipment as well as state of the art software. The company has already begun to realise a return on this investment and it plans to continue to invest in Information Technology and innovative IT solutions. 



DELTA expects to acquire extensive experience from its participation in the project and define the requirements of its important application in detail. It will, subsequently, use the expertise gained from TOOBIS to develop, with 01-P, a complete application after the end of the project. 

Exploitation Plan of GLAXO

The pharmaceutical industry is one of the major components of the health care system. As healthcare actors, pharmaceutical companies have to deal with huge quantities of medical data, either research data or clinical data. Most of them are highly time dependent and cannot be interpreted without any consideration with this element.



Roughly potential fields of usage for a temporal database management system could be:

Management of data from clinical trials at different phases of the clinical studies

Pharmaco-economic studies, where a great number of patients will be investigated during a long time, in order to assess the pharmaco-economic benefits of different drug protocols

Epidemiology

Tracking of Adverse events

Studies where long term results of various therapeutic regimes will be compared on the basis of their medical effects or on the basis of patients’ quality of life



All those domains (the list does not intend to be exhaustive), could benefit from the availability of database management systems, possibly, object oriented ones.



There is no possibility today to give an estimation of what the benefit could be as no trials have been made in this area because of the lack of adequate tools. It is not unrealistic, to think, that the benefit of using an object DBMS, could be as important as the one obtained by relational database when compared to hierarchical databases. As these assumptions need to be investigated, the development of such temporal object oriented tools within TOOBIS, is extremely important.



Thus, GLAXO intends, following the validation of the end-products of TOOBIS, to develop a fully operational application for medical diagnosis of chronic diseases. This will take place in collaboration with MCS. It should be a product, that could not only be used internally by MCS, but also, it could be purchased by other interested parties, such as pharmaceutical companies, insurance companies, health centres and medical institutions. Additionally, GLAXO, intends to investigate the rest of the application domains described above.

Exploitation Plan of MCS

Initial Plan - 7/95

Matra Cap Systèmes is a leading company in the realisation of C3I (Communication, Control, Command Information Systems). Those systems are defined to assist users in their mission during military operations, offering them a broad range of services: information acquisition and transmission; decision support, simulation and evaluation; operation command and control.



Situation monitoring and assessment is crucial in this context, leading MCS to the development of an innovative technological expertise around information management.



Operational requirements of defence applications are very similar to non defence applications requirements. In TOOBIS, MCS will bring its technological expertise gained from the development of military applications. In return, it will use the results of TOOBIS in temporal object databases, as a baseline to develop applications in the civilian sector. MCS expects to transfer this expertise to application areas, such as humanitarian mission planning and control, mobilisation of aero-transportable equipment for inspection, communication and command, and fleet monitoring.



Medical data storage and manipulation is another application domain, with very specific requirements and needs. Pharmaceutical companies like GLAXO have a real interest in temporal data base management systems, for storage and manipulation of clinical data, especially in the field of clinical trials, pharmaco-economic studies and medical expert systems. TOOBIS will provide MCS with the opportunity to set up relationships with the health care application actors. GLAXO and MCS plan to establish a partnership in order to exploit jointly the project end products.

Plan Update - 6/96

At the beginning of the project, several main application domains of Temporal Databases has been identified in the area of interest of MCS. Fist, this concern the present systems made by MCS, like Command, Control, Communication and Intelligence (C3I) Systems, that could take significant advantages by use of an Object Oriented Temporal DBMS, in terms of functionalities, cost of software development, etc. Second, this concern some new application domains in which MCS wants to have a significant role in the future.



In this fist phase of six month of the TOOBIS project, a more precise analysis of these domains has been carried out, including identification of applications domains, potential customers and users.



Command and Control systems for civilian sector.

A first domain concerns humanitarian and mission organisations. To support complex operations carried out in the future by such organisations, there will be a need for the use of specific systems quite similar in their main functionalities to C3I systems of Defence domain.



The problem addressed in those future systems will be the real time preparation making and control of the real situation, real time logistic and deployment organisation in the target country or territory. As an example, the company "Cle128", subsidiary of SNCF (National French Company of railways) specialised in logistic, and MCS, have jointly started the GEOLOG initiative, in order to introduce a new generation of logistic software tools and systems applicable to overseas humanitarian missions. These tools will concern the tactical level, as done by some already existing and very specific logistic aids, but also the operative level, that involves more generic and complex data. They will also deal with the co-operation between tactical and operative levels.



The time dependant database technology will be a basic component  and prerequisite technology for this type of Command and Control Information Systems.

So, these types of Command and Control Information Systems may be relatively complex and involve aero-transportation resources, communication resources, etc., and will take full advantage of advanced databases technology. 



UNO market, "MŽdecins sans Fronti�res" (French doctors), caritative organizations may also be concerned. The delivery of those systems for the UNO is of more military type, and may be managed as the other MCS Defence applications of the same area.



Medical domain

MCS and the CAP GEMINI SOGETI group are presently involved in the development of a medical imagery management and archiving system and Hospital Information System development. Management of clinical data and disease management applications where time constitutes an important aspect, and that are considered in TOOBIS project, can be an extension of Hospital Information System. So, benefits of TOOBIS project could be used to enhance functionnalities of this type of system, and would be integrated in future systems developed by MCS.



Fleet management.

MCS is contemplating the opportunity to enter the fleet management market. So the work of the TOOBIS project would be used as an input for the company decision process.

Exploitation Plan of O2

Initial Plan 7/95

O2 Technology anticipates that a stable version of the TOOBIS products, will be developed after the end of the project, which will be of commercial interest. It will then, promote the TOODMBS library of temporal extensions, along with its existing line of products, expecting to increase its market share by attracting customers with particular needs for temporal support. It also expects, to strengthen further the innovative nature and reputation of its products being the first European DBMS to offer temporal support to its customers.



A number of current and potential O2 users are dealing with the temporal aspects of information. For these users, using TOOBIS toolkit will help reducing development costs and improving performance of time manipulations.



O2 Technology contributes to TOOBIS by:

Participating to TOOBIS design and implementation phases, supporting the other consortium members with object and database expertise.

Tuning the performance of TOOBIS (O2 kernel optimisations)

promoting the TOOBIS work in the standard ODBMS group (ODMG)

Contributing to the exploitation strategy



O2 Technology is interested to market the TOOBIS results directly through its sale organisation world-wide.



Its participation in TOOBIS not only enhances its reputation as the leading European DBMS but also gives it the ability to optimise further its kernel, by making provisions to handle a demanding, in terms of efficiency, type of information such as temporal.

Plan Update - 6/96

CSS - An insurance application

CSS ( Christlich Soziale der Scheiz ) is one of the largest Swiss health insurance companies. CSS made its decision based on a thorough evaluation of the object database market in addition to comparative stress test analysis with several leading object databases. CSS is using the O2 System in the areas of automated cost controlling and product design as well in sales. The integration of existing Cobol/DB2 and C++ based O2, a critical factor for managing CSS commercial customers is provided. 



Groupe Paradis - A pension fund application

Group Paradis is a pension fund financial group. The aim of their project, carried out by Ingenia, was to allow the Groupe Paradis to directly manage all its information technology, improving and modernizing the management of its pension files at the same time.

Exploitation Plan of UNI-SORB

The University of Paris I-Sorbone intends to disseminate the results achieved in the project through teaching undergraduate and postgraduate students. In addition, UNI-SORB has a doctoral curriculum entitled “Thèorie et Ingénierie des Bases de Données” which is focusing on the various aspects of databases and DBMSs and will be an excellent vehicle for dissemination of the project results.



The Department of Mathematics and Informatics of the UNI-SORB maintains close links with the French Society on Computer Science (AFCET). This connection will serve as a basis for transferring technological expertise to French organisations. Complementary, the Department maintains relationships with companies and administrations through consultancy, training courses and co-operative research and development projects sponsored by the French IT Ministry. The experience gained during the project and the achieved results will be transferred through this network of industrial connections.

Exploitation plan of UoA

The University of Athens is interested in the research activities that will take place within the project, as these activities address current open research issues. The main objective of the University of Athens is to propose solutions to open issues and publish papers in journals and conferences. The results of the project will also be used as teaching material in academic courses.
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