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1. Introduction

The CWA “Model of different categories of furniture and types of products created to build a portal and an auction house over the Internet” contains best practice guidelines on how to classify data related to the furniture industry on the Internet. 

Two parts compose this CWA:

The first guideline module explains how to create a search engine oriented to the furniture sector, capable of retrieving information related to this specific sector. 

The second guideline module explains how  to build up an auction house.

The CWA has been drafted in the framework of the CEN/ISSS Workshop “Furniture Portal”, which has gathered different actors (SMEs, trade associations, academia, standardisation organisations, etc.) interested in the development of e-commerce implementations in the furniture sector. 

The guidelines have been used to build up a web site translated in five European languages
. The web site has three main functions:

a) search tool for furniture industry web-sites;

b) direct access for the users of the portal, e.g. companies trading with web site providers;

c) a tool for e-business called “auction house”.

The web site is designed in order to be user friendly and cost-effective for SMEs. The web application is light and easy to install. It is hosted on a dedicated NT web server. The guidelines can be used by SMEs to build company portals; they are appropriate to both the office furniture and domestic furniture industry. Other industrial sector might find the architecture use of importance for the implementation of sector industrial portal in their environment.

The European office furniture sector, using the first guideline module – including all database and multilingual information – implemented the e-business web service called “Auction House”. It run on a different web platform then the portal but it has been integrated in the portal application itself. This is in order to demonstrate the possible transfer of the portal technology to a sector different from the domestic furniture. The same experience can be replicated by other industrial sector.

2. The search engine
The UEA, the European Furniture Manufacturers Federation, proposed the "Furniture Portal Project" to organize at sectorial level the presence of the European furniture industry on the Internet. 

Some of the partners are important representatives of the European office furniture industry.

The project begun to standardize the information content relevant to the furniture industry creating a model of different categories of furniture and types of products; it will also standardize e-commerce creating a process of auctioning on the Internet.

The European office furniture industry acted as a test bed to start portal guideline transfer to other vertical sectors by a bottom up approach, to demonstrate the possibilities to use the portal guidelines to other sectors.

The requirements expressed in the Furniture Project proposal paper are quite wide reaching. To the IT-Architect, such high-level descriptions translate to a myriad of requirements at diverse levels of design. The actual architecture must address the partitioning of requirements and design levels in detail. 

In the interest of high-level overview, the explanations and scenarios provided here will traverse many design levels in order to touch on the most important strategic aspects of the entire architecture. 

The guideline describe mainly the following issues:

· Information acquisition

· Information structuring

· Information storage

· Information retrieval

· Information meta model

· Database model

· Multilingual aspects

Objectives

Overall objectives of the "Furniture Portal Project" are:

· To create a portal at sectorial level allowing a search on the Internet of all issues and products related to the furniture sector. 

· To formulate guidelines to create sectorial portals.

· To provide the European Furniture Industry with a cost effective, creative and adaptable portal, which benefits from existing technology while creating added value.

· To create a base upon which to begin electronic commerce activity: the Auction House.

· To aid companies in making contact with consumers, retailers and service providers at European level.

· To allow direct contacts with companies on a general or selective basis.

· To create an instrument that will enhance communication between manufacturers in order to promote business, exchange of information and co-operation.

· To create two standard guidelines module that will provide simplified search criteria adopting graphics, ordered classification/categories and main chapters. 

· To become a communication and working tool that Manufacturers will use on a daily basis.

· To help companies to achieve sustainable development.

Business design – business model

This section covers selected system design features and scenarios from the business perspective. 

The Convergent Component metamodel defines the principle business and corresponding technical roles of the Convergent Component. In short, the Organization Convergent Component is responsible for central trading and dispatching of their contained OPRs. These federated trading capabilities of the Organization components will play a critical role in the Furniture Portal project system. On the one side, Organizations manage the communication with the providers of Processes, Resource and other Organizations. On the other side, they are the QOS query and trading interfaces for potential customer and client OPRs.

Processes are consumers and producers of (higher value) Resources. They serve as profit and loss units within the system. Processes normally provide services. A process may be long lived and interact with a number of other OPRs.

Resources are the intelligent representatives of artifacts, value, roles and persons within the system. They are also responsible for the interaction with the real-world counterparts they represent. The representation of the real-world counterpart includes such capabilities as scheduling, recording and reporting on behalf of the real-world entity.

The following figure shows the basic elements of the Convergent Component metamodel and their interaction.
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All OPRs inherit from a common Business Object Convergent Component and conceptually leverage the powerful features of object technology. However, in some cases we must compromise the powerful features of object technology in order to adequately map the Convergent Component designs to available application server technology: 

3. IT architecture approach

Organizations entering the internet age must align their business with IT-technology to remain competitive. The convergence of business and IT is no longer an option, it is a clear necessity. 

The proposed architecture uses an architecture driven approach, the Convergent Architecture (CA), which has been used repeatedly to reduce the risk, time and effort of delivering distributed internet-centric systems. The pre-tested processes, tools and technologies of the Convergent Architecture cover the entire scope of Project, Business and System design. 

The architecture complements standard application server technology with high-level component metamodels which represent real world business entities such as Organizations, Processes and Resources (OPR) in both design and runtime environments. 
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The Convergent Architecture is a holistic approach. It comprises the three interrelated themes of Business Design, System Design and Project Design each of which plays a significant role in the return-on-investment of IT systems. The top layer of the Convergent Architecture, the CA Architectural Metamodel, defines the principles and structures that enable us to consistently achieve successful integration and synergy of these three themes.

This approach will meet the following requirements:

· Decreased time-to-market

· Increased quality, usability, re-usability and reliability

· Increased productivity by reduced costs

· Decreased complexity

· Adaptive information systems

IT architecture

The IT architecture was realized based on the previously described IT approach. It is an effective solution using hardware and software, which have a good price-performance ratio.

The main architecture consist of the following parts:

· the Client 

A common personal computer (or Laptop) - available in most of today offices. Additionally the end-user needs a HTML Browser e.g. Netscape or MS Internet Explorer and an Internet connection.

· the Server

The service provider will provide the server. Regarding the software site a database server e.g. MS Access , a web server e.g. Apache and a Server side scripting tool e.g. PHP 4.1 must run. The service provider will provide all the software and their services.

The following picture describe in an easy understandable way the basic IT architecture and the interaction between the basic elements.
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How does it work?

The following scenario is used for explanation:

A web page pulls some data out of a database. The user requests this page from his browser, the request is sent to the web server, which in turn calls a PHP script. The PHP script is executed by the PHP pre-processor, it pulls data from the database. The results are then massaged by the rest of the PHP script and turned into HTML. The final HTML gets sent back to the user's browser. 

A more detailed explanation you will find in the following steps:

1. The user clicks on a link to from his web browser; his web browser sends a request for http://www.example.php3.

2. Apache gets the request for example.php3. It knows that .php3 files are handled by the PHP pre-processor, so it tells PHP to deal with it.

3. "Example.php3" is a PHP script that contains commands. One of these commands is to open a connection to a database and grab some data. PHP knows how to talk to the database, so it does its thing.

4. The data comes back from the database, and example.php3 does something to format the data. Typically this would be to make it look pretty before formatting it into HTML.

5. The HTML goes back to Apache.

6. Apache sends this back to the user's browser, as the response to his request. The user now sees a pretty web page containing some information from a database. 
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Information acquisition and structuring

Due to the fact that information on furniture industry on the Internet is not accessible in an organized and independent way, a preparatory work of information acquisition, standardization and structuring in a suitable way is necessary.

First of all it was necessary to identify the organisational aspects of all furniture related issues on a very high level. Here we identified the 4 main roles, which an organisation (company) can be:

Furniture manufacturer

Furniture supplier

Furniture retailer

Furniture service

Furthermore it was necessary to divide these four roles in criteria whereas there is of course a strong interdependence between them. The 4 main criteria are:

Material

Room 

Style 

Category

Each of these criteria is further divided in sub-classes in a lower level.
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Also the above-mentioned sub-classes could divide as the following example show:
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As there is a very high product diversification in the furniture industry it was necessary to start with a limitation of levels of detail in order to reach a first status quo. The approach anyhow keeps the ability to adapt it to later on changes.

 Multilinguism

This section describe the necessity of considering multilingual aspects and to describe a possible solution concept.

The idea to build up a portal for the entire furniture industry in Europe inevitably arises the question of how to manage the multilingual issues. 

Even if there are already existing approaches (see annex) which describe how to handle multilingual issues, we have chosen a much more simpler solution which is easy to handle, decrease the development time and is open for changes and adaptations probably coming from the practical requirements.

To simplify the most of the multilingual issues, icons representing the furniture item will be created and deployed wherever feasible. Registrations will automatically entail the choice of product and activity “icons” that will allow bypassing language conflicts. 

First of all it was necessary to analyse and identify which languages are necessary to consider and manage most of the relevant information. Thus lead to the solution to translate all static text on the web pages into the major five EU languages. So there is for each language their own “web projects” available.

The content of each web page (dynamic text) is stored in a database and thus dynamically generated dependent on which language the user select.
In a test phase with selected users all above mentioned issues will be evaluated and necessary adaptations will be made.

Graphic User Interface (GUI) Design

Good interface design follows from good design practice and from understanding the principles that underlie human-computer interaction. Design principles are the fundamentals that guide the development of specific standards and guidelines. This chapter discusses the basic principles from which many of the design guidelines that follow are derived. The suggestion presented here represents a sample of the literature on user-centered design.

Applications are usually developed according to some philosophical reference point. This point of reference for development can be data-centered, technology-centered or user-centered. In any development these three points of view are highly interdependent; the difference is which one receives the most attention. The data-centered and technology-centered approaches are common - they involve looking at the data flows and technology with the user considered an input/output device. Fundamentally, applications are tools used by users. Tool design is a science and an art, but the tool must be capable of being used in order to be fully effective. Effectiveness only comes from focus on the needs of the user. Thus, a user-centered design should be the starting point for applications. 

Good design is not an accident. In short, practicing user-centered design means spending two or three times longer listening to users than in a data-centered or technology-centered model, translating what they need into prototypes, establishing usability requirements, their reactions, and making modifications. This analysis time pays off quickly in greater certainty in the effectiveness of the product, reduced development times, and fewer modification requests. The four steps in a user-centered approach are as follows: early and continual focus on users, integrated design, early and continual user testing, and iterative design.

Along with a user-centered design philosophy, there are some basic rules of thumb, or heuristics, for designing a usable application. Many of the required and recommended elements in the following chapters follow from these heuristics:

Simplify the task and the interface as much as possible

· Adopt the user’s familiar natural language

· Minimize what the user has to remember
 Be conceptually consistent

· Develop a clear conceptual model of the application

Do not violate users’ expectations

Design to prevent error

· Constrain actions to the appropriate ones

· When handling errors, provide good error messages

Provide good feedback

· Users should see what is happening

· Make the available choices salient to the user

Support different interaction styles

· Provide many ways to select objects and actions

· Minimize the number of keystrokes

4.  Access rights concept

As the project implied the management of high sensitive information via Internet, it was necessary to develop and deploy a solid and sustainable access rights concept and solution. Access rights allow to give others permission to view, modify, remove information. Additionally it must be possible from a certain viewpoint also to allow granting access rights. It has been necessary to identify and structure all relevant organisational roles of the solution and their necessary access rights.

There are 5 different user or user groups, which have 4 different levels of access rights. In the following figure a matrix show these user and their relevant access rights.
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In the vertical column the organisational role of the user is shown whereas the DB administrator has the highest priority and the user the lowest. In the horizontal line all necessary access rights are stated. Crosses in the matrix identify which organisational role has a specific access right.

The yellow arrows underline the hierarchy. This means for example that a certain company that has the right to read only, is able to read his own information and not the information of all companies of the federation where the company belong to.

On the other hand the federation has the right to read the information of all companies, which belong to that federation. The database administrator has generally the highest rights and is the only one who is able to grant rights. The user role is necessary for all these end user, which are just searching for different kind of furniture pieces and not belong to a company and thus not have a company profile.

The access works via password and login and is integrated partly in the database and partly in the business logic.

Information storage - Database structure

The following chapter describe the initial database structure built up to store all relevant information concerning furniture issues as well as multilingual issues. With respect to the knowledge, experiences and available technology of all consortium partner as well as achieving a reasonable price-performance ratio a MS Access database was chosen to store all relevant data.

We left the database structure "open" for further developments and necessary expansion of additional information. Even if we know at the moment that there are necessary changes in the future this database structure is the basis for the Internet prototype which we intend to create and apply.

Figure DB1 shows an overview of the database structure with the different tables and the relations between them. In the first prototype the MS Access database runs on a MS Windows System.
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As the conceptual data model is based on the convergent business model we are able to provide a very independent solution and thus enables the usage of other relational databases without significant changes.

In the following each table and the relations will be explained to understand how the information mix together and their interrelation works. 

The “company” table
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The company table shown in Figure DB2 stores all information about the companies which are related to the furniture industry. All entries without a relation to other tables are unique information about the company and can filled in like normal textfields. For example searching for a special city is possible by using a "free text search".

In the first version every company gets only one login and one password. 

To check whether the company profile is obsolete or not the entry “LMF” was added. This technical one logs when this profile was Last Modified.

The entries "eCommerce" and "B2B" at the lower end of the table are checkboxes to get two more criteria for the search. 

The federation table (it is only one but Access shows it as two) allows to assign the members to a federation, which are also stored in the company table. This relation is expressed in the federation table by pairs of two IDs. 

All entries in the company table connected at the right side with an relation getting their input from other tables by referring to an ID. At first there is the items table which contains all items offered by the companies. The meaning of this table will be explained later.

A company can chose its country from the entries in the country table where every european country has its own CountryID. 
Every company gets a ID for its company (sub) category which is stored in the company sub type table. These sub types e.g. outdoor furniture or office furniture can combined to main categories e.g. supplier or manufacture which are stored in the company type table. 
The “item” table

A item in the item table shown in Figure DB3 means one single product which is described by a name, the company which provides this item and the combination of four characteristics as there are furniture type, room, style and material. The companyID refers to the company table as the characteristicsIDs refer to the four tables right of the item table. 

The material types of a piece of furniture are similar to the company types (see Figure DB2) put in two tables. Materials for example can be steel or aluminium and metall the belonging group to it.
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Multilinguism in the database

The Furniture Portal has a multilingual concept that it makes necessary that every word which is needed to classify the company or an item has to be in the native language of the user. In the case of searching for a manufacturer by a German user, the word “manufacturer” has to be in German language (“Hersteller”).

In the database is one central dictionary shown in Figure DB4, where every used word gets an ID. This word translated in the native language can be found by searching for the word ID and the language ID.
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All tables (excepting the company table) described before contain no words but IDs which refers to the dictionary table. This allows to put out the results of a search in every language which is possible by the language table.
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Example: CompanyXY is a Swedish company. The CountryID in the companies table refers to the CountryID for "Sweden" in the countries table. There is stored again an ID which refers to the wordID for the word "Sweden" in the dictionary table.

Together with the ID the word "Sweden" is stored in all European languages in the dictionary table.
In Figure DB6 the content of the dictionary and the language table for our example is shown.
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If a Swedish user search for the CompanyXY the system is searching in the dictionary for the two IDs, the wordID "7" and the languageID "11". That will result in the word "Sverrig" which is shown to the Swedish user.

Information retrieval - Search engines

This section describes the different search (retrieval) methods which are developed and deployed in the furniture portal. The high complexity and difficult to handle high product diversification has lead to more than one search method. Also the experiences gained from other projects that people prefer to deal with graphical navigation brought up the idea of having a kind of graphical search interface.

There are three main levels of data search available:

Free text search

Criteria search

House metaphor search

Using the free text search the user can enter a key word or a phrase and get a list of related results. This search method is well known from search machines like YAHOO, LYCOS etc.

The criteria search is a more specific search method where certain criteria are given and the user is able to precise his search from the beginning to get faster better results.

The house metaphor search uses for the first search levels a graphical user interface, which shows the ground plan of a house with all relevant rooms. This graphical user interface also covers the idea of having pictures or icons to manage the multilingual aspects. 

By clicking in a room the user get a more detailed overview about the different furniture pieces in this room using appropriate icons. In the next level it was necessary to switch from graphical user interface to an item matrix in order to realize all necessary details of the furniture pieces.
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5. The Auction house 

6. Introduction

Within the portal it was decided to build up a web service for the participating companies in order to promote e-commerce in the furniture sector.

The service, identified with the name of “auction house” is a selling service on product lines. It has different possibilities in managing sales and presentation of products. The offers can result either of a combination of different products or of single products.

It consists of the development of a multilingual catalogue for participants on how to present the product and how to take part in the auction.

Users will have to insert the auction filling in the module, information on price and the offer expiring date of the auction.

The architecture, general information on the manufacturer and on the product/category will be the same as first guideline used for the portal. This is in order to have interoperability between the two guidelines.

This service is an added value service. It will allow companies to experiment the real e-commerce, such as the real the sale on-line of products. Initially it will be limited to a restricted number of companies. It will attract to the furniture portal visitors interested in the products.

In order to manage such a project there was the need to adopt simple strategic strategies. The variables of choice are simplified in order to allow a manageable correspondence in the other languages (multilinguism). There is a vide choice of categories and free description fields.

There is an option to administrate the expiring date of the offer.

It is possible to auction single product or a group of products (offer).

Two different type of search is possible: Inclusive and exclusive (more or less detailed).

Search is directly on the product and not on the offer (more than one product). 

Product pictures are jpeg of 400x400 pixels. 

Offer pictures are jpeg of 400 x 400 pixels.

Nail pictures are jpeg of 100 x 100 pixels.

Technical picture is gif 200 X 200 pixels.

7. Objectives

Overall objectives of the "Auction house" are:

· The portal will also incorporate a “furniture auction” were e-retailers, businesses and consumers can initiate e-commerce activities.

· The auction house will fill in the gap e-commerce is experiencing, allowing the exchange and selling of furniture over the Internet.

· It will also act to attract more visitors to the portal and help the contacts among manufacturers, e-retailers and consumers.

· This will consist of the development of a multilingual catalogue for participants on how to present the product and how to take part in the auction.

· It will use a basic module and format that will include the possibility of inserting files as GIF, JPEG or Step (eventually password protected).

Users have to insert the auction filling in the module and information of price and the offer expiring date of the auction.

The general information of furniture and furniture manufacturers are the same as module one of the guidelines.

The Navigator will be designed in a very simple way to allow correct responses to user's search criteria. The navigator will be able to retrieve the data requested from the database with the help of the search engine.

8. Business design 

The following paragraph underline the Furniture Portal Project Auctioning Action plan and the particular business environment targeted. The following plan can be used as a guideline in the building of e-business application for manufacturers.  

The action plan, its tasks and deliverables should be composed by the following part: 

1. Business design/modelling and workflow design

· collection and structuring of all relevant information

· creation of an convergent business model

· concept of integration of auction approach into portal approach

· database design/redesign

· graphic user interface (GUI) design

Deliverables:

D1.1 Business model (UML) document

D1.2 Workflow description document

D1.3 Database model (ERD) document

D1.4 Database software

2. Design of IT system architecture

· Selection of the most appropriate system architecture based on and support the business design developed under 1 considering aspects like: performance, scalability, usability, reliability, extensibility, security and maintenance.

Deliverables:

D2.1 Documentation of IT system architecture document

3. Module I: „Offering“ module

· Appropriate category or „house metaphor“ offering methodology

· Product offering

Deliverables:

D3.1 module I description document

D3.2 HTML site software

4. Module II: „Auctioning“ module

· User registration and identification

· Appropriate category or „house metaphor“ auctioning methodology

Deliverables:

D4.1 module II description document

D4.2 HTML site software

5. Module III: „Clearing house“

· Successful contacting

· Offer clearing

Deliverables:

D5.1 HTML site software

6. Multilanguage task

· Mask design (German, English, French, Italian and Spanish)

Deliverables:

D6.1 HTML site software

7. Internal test and validation

· Test and validation

Deliverables:

D7.1 Final auction house software

D7.1 Final software document

9.  Business model

A case study on how should work an auction house has been carried out by Shuler Hi-Cad System. It underline the particular business environment targeted.
It is based on the following points:

1. Requirements / objectives

Selection of auction house requirements:

The ”furniture auction house” were e-retailers, businesses and consumers can initiate e-commerce activities. 

To fill in the gap e-commerce is experiencing, allowing the exchange and selling of furniture over the Internet.

To attract more visitors to the portal and help contacts among manufacturers, e-retailers and consumers.

2. Products and Clients

Requirements for products and clients:

Products suitable for auctioning must fulfil:

No product configuration, no product options

Clearly defined product without customer interaction

No system furniture 

No competition to SME‘s classical distribution systems

Clients:

Short-term demand, quick delivery

Bargain hunters, collectors

Suitable products:
Examples

	Group
	Second hand furniture
	Antiquities / Style furniture
	Design furniture

	Example


	

	
	

	Description
	Second hand furniture, especially office furniture (also exhibition kitchens)

Rising market:

Crash of .com-companies

Samples, exhibition models
	Antiquities

Style furniture

High value

Individual items
	Design furniture

High value

Few different models

	Clients
	Small office / home office

Starters

Short term demand
	Collectors
	Collectors

Bargain hunters




3. Benefits

Benefit of an auctioning system:

Attracts visitors to the portal – brings live to the portal.

Helps furniture producers (especially office furniture) to sell products, which can only be sold difficultly.

Auctioning is one of the most interesting segments of e-Business

Auctioning system e-Bay is one of few profitable and still growing company in the B2B- Business.

4. Auctioning

Offering
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Main functions for the seller: Inserting new offers
(Remark: Based on real Web- Example)

Key Word:
Cabinet

Category:
(same categories as portal)

Short text:
Cabinet grey melamine



(may be first line of long text)

Long text:
Cabinet grey melamine, Origin Steelcase


Dimensions: 215 / 100 / 80



Lockable, 4 metal shelves, used for only 2 weeks

Price:

Starting price

Payment terms:

Offer valid until: Maximum 20 days, can be reduced by seller

Current position: Berlin

Delivery: disassembly, loading and freight, at charge of buyer

Main functions for buyers:

Search & Select

Select products by category

Search products by: Key Words

Short text, long text

Price limit, current position

Putting orders

Can be extended with functions for automatic messaging, order for part of the offer

(i.e.: Order for 5 of 10 offered cabinets)

Setting an expiration date for the offer

Order Overview

Which orders have been made for this offer?

What is the most recent offered price?

Expiration date of the order

Clearing

Main functions for clearing

Offers are cleared automatically after expiration date

If seller withdraws offer (without current client order)

Getting the contract

Buyer and seller are informed after finishing the auction

Organisation of purchase:

Payment, delivery, assembly and disassembly are organised by seller and buyer themselves according to defined terms in offer.

5. Future development
Possible future steps for the development of e-business within furniture portal

	Step 1:

Auctioning

	Step 2:

E- Commerce
	Step 3

Market place

	End customer to

manufacturer
	End customer To manufacturer
	Manufacturer to

supplier

	Selling:

Second hand furniture

Style furniture/ antiquities

Designer furniture


	Bringing in contact

End customers and manufacturers:

Find and select manufacturers

Find and select shops/ exhibition places
	Connecting manufacturers

and suppliers

Standardised / mass products (hinges, boards)

System parts/ components
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Web-Server e.g. Apache





Server side scripting tool e.g. PHP3
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Material		Room			Style			Category





Metal			Living room		Ancient		Chair


Glass 			Kitchen		Modern		Table


Wood			Bath room		Chippendale		Board





Metal			Chair





Steel			Armchair


Gold 			Rocking chair
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Figure DB1: overview database structure
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Figure DB2: company table with relations
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Figure DB3: item table
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Figure DB4: dictionary table
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Figure DB5: dictionary relation
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Figure DB6: Example: dictionary and language table; The word “Sweden” in swedish: wordID: 7; languageID 11; Result: Sverrig
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�  URL: � HYPERLINK http://www.eu-funiture.com ��www.eu-funiture.com�


The web site dedicated to the furniture sector is available in the following languages EN, D, F, S, I. It is operational since October 2001. 
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