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ABSTRACT
Locating digital documents in modern organisations with the aid of metadata is a challenging area of research in document management/content management systems. Using metadata, i.e. document attributes, associated with the documents substantially improves the efficiency and accuracy of location. The use of metadata, however, is still not easy mainly because of the difficulty in defining and then effectively using such metadata.

In order to investigate this, we have built an AWOCADO (Adaptive WOrkflow Controller And Document Organiser) prototype system. AWOCADO provides a framework for defining and managing document attributes and passing documents around the user community as well as locating documents by using their attributes. It can be best described as an enriched internal mailing system combined with a searchable repository.

An evaluation study was conducted to observe information retrieval using metadata in our system. We have concluded that AWOCADO’s introduction of flexible metadata management does not fully benefit the document seekers. The need for widening our research area into a recommender and knowledge management systems was recognised.
Categories and Subject Descriptors
H.3.3 [Information Search and Retrieval]: Information filtering, Selection process; H.5.1 [Multimedia Information Systems]: Hypertext navigation and maps; H.5.3 [Group and Organization Interfaces]: Collaborative computing.
General Terms
Algorithm, Design, Human Factors, Experimentation.

Keywords
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1. INTRODUCTION

A common characteristic in most modern organisations is their large number of digital documents, stored in various formats (Popkin & Cushman 1993). The retrieval of specific documents or pieces of knowledge is often difficult and haphazard. As well as being in different formats, documents can also be stored on a multitude of media such as personal or shared disks, corporate intranets, repositories and document management (DM) systems or, more generally, content management (CM) systems. Regardless of whether an organisation employs some kind of computer-based system for managing documents and their components, i.e. a DM/CM system, locating the desired documents still poses a challenge. A typical document management system provides means for doing this in the form of document attributes, or in other words, metadata.

However, the majority of contemporary document management systems are somewhat restricted, showing the same kind of limitations, namely metadata specification and usage (AIIM Website). In some cases the attribute set is fixed and limited to basic document properties such as Author or Title. Slightly better solutions allow for a set of attributes to be extended; however, the same set of attributes is applied to all types of documents. Ideally, different classes of document would use different sets of attributes; in the context of one document type only certain attributes might be applicable. Moreover, in some systems it is not possible to specify a controlled vocabulary for an attribute type. In other words, it is not possible to define a domain or set of allowed values that attributes can take. This limitation is significant since, with attribute searching, even a tiny imprecision in the query can result in no items being found.
Having reviewed these limitations, we attempted to develop a document management system that overcomes them. AWOCADO (Adaptive WOrkflow Controller And Document Organiser) represents an attempt to introduce adaptable metadata management into document management systems. The AWOCADO prototype system provides a novel framework for defining and managing document attributes and for locating documents using those attributes. Another important goal of this work is to provide a test-bed for investigating the use of metadata for searching.

An empirical user study was conducted to evaluate the prototype. Conclusions are drawn from the evaluations and the direction of future work is set.
The remainder of this paper is organised as follows: section 2 provides the background for the research field that motivated our work and which plays a key role in our solution. Section 3 outlines the basic goals and overview of the system, while section 4 presents its architectural components and concepts. Section 5 provides system implementation highlights and section 6 demonstrates the ways in which the system can be used. A description of the study conducted to evaluate the system is presented next. The final section concludes the paper and presents the directions for future research.

2. BACKGROUND

There is no officially accepted definition for the term Document Management. Nevertheless, this term is widely used in practice. Briefly, document management systems are used to manage the creation, editing, versioning and accessing of documents of various types (AIIM Website).

Most of the document management systems store a number of properties or attributes of the documents, known as metadata, as well as the documents themselves. The term “meta” comes from a Greek word that denotes “alongside, with, after, next”, while more recent Latin and English usage would employ “meta” to denote something transcendental, or beyond nature (Hillmann 2005).

“Metadata is structured information that describes, explains, locates or otherwise makes it easier to retrieve, use, or manage an information resource. Metadata is often called data about data or information about information” (NSSN Website).

This term is used differently in different communities, but document management systems use it in exactly the same way as in traditional library cataloguing.

Metadata in document management systems can be very basic. For example, the simplest way to manage documents is using a file management system. In this case at least the file name, size and the date of creation are kept. Metadata is usually organised into sets of elements called metadata schemas. Metadata schemas define names of elements, their meaning (semantics) together with their syntax and content rules. Probably the most used schema for Web-originated resources is Dublin Core (Hillmann 2005), which comprises a set of 16 simple schema elements. The typical Dublin Core elements are best illustrated by the following example.
	ElementName
	Content

	Title
	“Mirjana Andric’s Home Page”

	Creator
	”Mirjana Andric”

	Subject
	”Personal home page”

	Description
	”Postgraduate student’s presentation. Presents a list of research interests and publications.”

	Coverage
	”1997-2005”

	Publisher
	”University of Southampton Website”

	Date
	”Jun-2005”

	Type
	”Web Page”

	Format
	”text/HTML”

	Identifier
	”http://www.ecs.soton.ac.uk/~ma00r/”

	Language
	”en”

	Rights
	”Unlimited access”


Figure 1. Example of Dublin Core attributes for a Web page

A further step in organising knowledge about the document collection in one domain would be the introduction of ontologies. Ontology can be defined as a formal, explicit specification of a shared conceptualisation of a domain of interest (Gruber 1993).b In essence, an ontology defines a domain’s entities and their relationships. Ontologies cover conceptualisations of varying complexity, from the simplest flat metadata schemas, through taxonomies and hierarchies, to complex graph-like structures. Ontologies are going to represent a base of the next phase in the evolution of the Web, the Semantic Web (Berners-Lee, Fischetti & Dertouzos 1999), (Berners-Lee, Hendler & Lassila 2001), which will enable machine-understandable data to be shared across the Net (Heflin & Hendler 2001). It is envisaged that the Semantic Web will be powered by metadata and described by ontologies that will give machine-understandable meaning to the data. Ontologies could then be used to facilitate the process of information retrieval.
Information Retrieval (IR) deals with how people find information and how tools can be constructed to help in that process. The most common tools of this kind are nowadays known as search engines.
Document management systems employ some IR techniques for delivering documents to their end users. For a group of users working together and contributing documents and metadata into a document management system, the only way to retrieve contributed items is to know in advance which type and value of metadata to search for. Group members often benefit from getting recommendations from their peers.

Recommender systems are the most widespread systems used to facilitate group work. They assist the users by giving appropriate suggestions, usually in the form of a proposed piece of information such as a document or a reference to it. In a typical recommender system, people provide recommendations as input, which the system then aggregates and directs to appropriate recipients depending on their preferences (Resnick et al. 1994), (Resnick & Varian 1997).
3. AWOCADO OVERVIEW AND GOALS

The acronym AWOCADO stands for the Adaptive WOrkflow Controller And Document Organiser. The idea of AWOCADO originated from one of the authors’ early research on general-purpose document management systems (Damjanovic & Andric 1997; 1998).

AWOCADO handles documents and metadata about documents. It also facilitates the exchange of documents and messages between participants. The AWOCADO system can be best described as an enriched internal mailing system combined with a searchable “source control
”-like repository, benefiting the end-users, creators, editors and consumers of the repository documents.

An experimental AWOCADO system prototype was developed with the following aims in mind:

· To serve as a Web-based (Intranet) document and metadata repository,

· To operate in a multi-user environment,

· To allow flexible attribute definitions based on a defined document class,

· To allow flexible searching by adapting a set of search attributes based on a document class context,

· To comprise a simple workflow system and, most importantly,

· To provide a test bed for observing how users manage and search their documents in a document management system environment.

4. AWOCADO ARCHITECTURE

The AWOCADO architecture is given in figure 2.
The system aims to support three high-level groups of functions:

· Document archive management (storing, locating, etc.) and a workflow control (Fig. 2. part 1. Manage Files)

· System administration (such as definition of document classes, their attributes, and access control) (Fig. 2, part 2. System Setup)

· Providing the end users with an interface enabling them to access and manipulate the document collection (Fig. 2, part 3. User Interaction)

Thus the four main components of the system are:

· Manage Files,
· database (storage) component called Metadata Store,
· System Setup module,

· User Interaction module.

The fundamental object in the AWOCADO system is a Document. A document conceptually consists of:

· a document’s physical content
· a document’s header

A document’s physical content is kept in files, located on a local file system or Internet/Intranet Web server. A document header comprises metadata about the document, i.e. its attributes. This information, along with the other required data, is kept in the AWOCADO database or repository (Metadata Store in figure 2). The system uses a Web-based architecture where the Internet or Intranet clients interact with the database and document files using a standard browser interface and a system middle layer.
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Figure 2. The AWOCADO system architecture
AWOCADO allows documents in the system to be categorised into document classes. Every document class has a standard set of mandatory attributes such as “Title”, “Creator” and “Creation Time”, and a set of optional attributes appointed from a pool of system-wide defined attributes. The mandatory set can be selected from a list of Dublin Core attributes, while the optional set can be engineered according to the subject domain. However, for the purpose of the ‘proof-of-concept’ system, all attributes are considered equal and all are treated in the same way. “Document Class” itself is one of the attributes. AWOCADO document attributes can also serve to describe or summarise the content of documents; this is accomplished by introducing a “Keywords” attribute. A document in the system is modelled by using a vector of attribute-value pairs (Salton 1989), as shown in figure 3.
Note: The examples in this paper are taken from a documentation set supporting a real software development project.

	Document 438

	{Document Class, “CSDB Document”}

	{Title, “Formal Issues for Interface Workshop”}

	{Creator, “Chris Walker”}

	{Creation Date, “jan 7 2003”}

	{Maj, 1}

	{Min, null}

	{Doc Maturity, “Draft”}

	{Keywords, “portal”, 0.20}

	{Keywords, “user”, 0.30}

	{Keywords, “site”, 0.45}

	{Keywords, “interact”, 0.05}

	{Location, “WorkZone”}


Figure 3. Document attributes example in AWOCADO

Attributes can be either internal to the document management system (i.e. having a local meaning inside a system) or they can represent a link to a legacy system, usually containing an external record identification in other databases. In other words, an attribute can hold a primary key of the object from another system. Additional opportunities are provided if the repository is implemented in the same database as the legacy system.

The concept of a predefined domain (controlled vocabulary) for attributes is supported. Attributes can be set to be “discrete”, which can only take a value from the given set. Privileges and access control are defined and controlled on a document class or on an individual document level. Each document within AWOCADO can contain zero, one or more files with the same or different file format. Different physical files represent various document versions that are kept in a system history. If required, every change of the document (version) can be stored. Changes of the archived document should be also kept and considered “revisions”. A document without a file is called a record; in which case only its attributes are of interest.

A document’s physical location can be represented either using a Universal Naming Convention (UNC) (UNC Page) for a local network resource or a Uniform Resource Locator (URL) (HTMLs and URLs Website) for a global, Web-based resource. A document’s logical location is also kept, providing the information about who is currently holding a document: is it a specific user or is a document stored in the archive?
Every document can be linked to one or more documents with the following types of link:

· Simple associative link document-to-document (manually created by document authors or administrator)

· Package (documents bound in a group by a master document)

Together with the metadata (document classes and attribute definitions), the AWOCADO repository also stores information, i.e. instances of the defined metadata: documents in a system (their locations and physical placement), mandatory and additional attribute values. The population of the repository, or system metadatabase, is performed by the administrative application. The repository stores information about the system setup such as:
· Individual users and groups of users (groups can overlap),

· Document classes (each class defined with its name and a set of attributes applicable to its future documents),

· Common bulletin boards (places where documents are published, in other words named archives),

· Automatic workflow procedures depending on document classes and groups,
· Accessing and handling rights on various levels.

Privileges and access control are defined and controlled on a document class or on the individual document level. Predefined document flow procedures can be defined for every document class. Users can either use the predefined procedure or manually address any document to a specific group or a user. A generic workflow step would be: “send the document to a selected user/group”. AWOCADO controls the document flow based on the current document location and status. “Step back in the workflow” is a special kind of step that is implemented as a separate option. The effect of its execution is returning the document to the sender. 
A document generally passes through two main stages during its lifetime.
Phase 1: After its creation a document can pass along the workflow, among users and user groups. At every step of the flow a new version of the document is created (physical file). Documents that are passing through the workflow will appear in the user personal baskets: “InBasket” (inbox for received documents), “OutBasket” (documents sent out by the user) or “WorkZone” (private zone for creating and editing documents).

Phase 2: When the final version is generated, a document passes to the named archive, called “Bulletin Board” or it is retired in the unnamed archive. The document can be recalled to the flow later. The operation of recalling effectively means returning the document to Phase 1.

When users want to edit the document they need to
· get the document into the “WorkZone”
· ‘check out’ (reserve) and download the latest file version

· perform editing on a local copy

· change attributes accordingly

· ‘check in’ and upload a file back to AWOCADO

Thus the document can be in one of these locations.
· A user has it as a current owner (in the private WorkZone of the user)

· In the flow (in the OutBasket of the sender and in the InBasket of recipient(s))

· On a Bulletin Board or in an archive

5. SYSTEM IMPLEMENTATION

The AWOCADO system’s physical architecture is shown in figure 4.

Physical files are kept on a file server (or several file servers). Attributes and references to document locations (UNCs or URLs) are kept in the database. The prototype system is implemented in the Windows 2000 environment (Win2K Home) with the IIS Web server using ASP (Active Server Pages) (Homer, Sussman & Francis 1999; Homer 2000) as shown on fig. 4. Jakarta Tomcat (Jakarta Home) was used as a servlet runner because the file uploading/downloading component is implemented as a java servlet. VBScript (Clark et al. 1999) is used for the server side programming and OLEDB (Homer, Sussman & Francis 1999) is used for database communication. HTML embedded Java Script (Walter & Weiss 1996) is used on the client side. The prototype has been developed to use Explorer version 5.0 (IE Home) or higher, as an Internet browser interface.

The database is implemented in MS SQL Server 2000 (MSSQL Home; Spenik & Sledge 1996), while the majority of the middleware functions for document management are implemented as database procedures in Transact SQL language (TSQL Home).
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Figure 4. The AWOCADO physical architecture

The data model covers the following.
· Users – defines workflow participants and document management system users and groups

· Documents – sub model that defines document classes and related data

· Attributes – meta definitions and attribute values

· Files – sub model defining presentation of physical files related to documents
· Access Rights definition – sub model that defines a set of various access rights in the system

· Journalisation – logging information about the events in the system

· Workflow control – sub model for workflow management which comprises automatic workflow procedure definitions
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Figure 5. The core AWOCADO XE "AWOCADO"  data model
The conceptual data model, including the main sub-models is given in the entity relation diagram in figure 5.

6. USER INTERACTION WALKTHROUGH

After logging in to the AWOCADO user’s Website, a user is presented with a list of documents in his/her private working zone, called “WorkZone”. Documents are listed in a tabular form with a fixed number of the most important attributes like “Document Type” (document class) and Priority, as shown in figure 6.

Following a link, by clicking on a “Document title” attribute, brings up the document details where the full list of attributes is shown. Attributes of a selected document are presented in the upper half while the document’s manipulation history is shown in the lower half of the page in figure 7.

From the WorkZone, documents can be downloaded, checked out, changed, checked in and uploaded. Documents could be also sent to other recipients or placed on bulletin boards.
Attributes management in AWOCADO is best illustrated in the process of creating a new document: Upon selecting a “New” button in the WorkZone, the user is presented with a form to complete attributes for the new document. Depending on which document class is selected, a different set of attributes will appear on the form, as is shown on the next two screenshots, figures 8 and 9.
Figure 8 shows a number of attributes belonging to a selected document class, which is in this example “EDQMRiskControl”. The figure also shows how the controlled vocabulary attribute “Document Type” can be selected from a lookup list.

Figure 9 illustrates that when another document class, in this example “Iteration Package” was selected, the set of attributes was also changed. This class has 13 attributes, some of the same type and some different compared to the document class in figure 8.

The number and type of attributes for each document class is set through the admin site as shown in figure 10; in this example a document class “EDQMRiskControl”.

When the documents are edited and placed in the system’s repository, AWOCADO allows users to search for them. The search form is shown in figure 11.

When the document class is selected, a set of attributes with which to search is changed. In the example illustrated in figure 11, the user has provided values for the following attributes:
· Free form text attribute: attribute “Title” is filled in with a term “unified”. This means that the documents whose title contain the given string will be searched for;

· For lookup controlled attributes such as “Document Type” and “Importance”, one of the allowed values is selected. In this example, the selected “Design and Implementation” type of documents whose importance is set to “Regular” will satisfy the search criteria.
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The system searches by combining the given conditions using a Boolean operator “AND”. A SQL query is dynamically created and sent to a database, which returns a list of document identifiers that satisfy all search criteria. The result is given to the user in a list of documents, as shown in figure 12.

Clicking on the document’s title link opens the detailed document header, as was shown in figure 7.
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Figure 12. The AWOCADO example – search result
7. EVALUATION

In order to evaluate the implementation of the AWOCADO system, an experimental study including a small group of 5 system users was conducted. The users for this study were selected from the most active and regular users, on the assumption that observing their behaviour would best represent the user population. Novice users and the most proficient users were avoided for the same reason. The main focus of the observations was to understand how the users conducted their search, i.e. how they interacted with the document repository, while trying to find some information in the course of their everyday work. The study was conducted during informal user sessions where the interviewer was sitting with the individual participants and observing their behaviour without directly interfering. Sessions did not take longer than one hour and were held with each user separately. The interviewer took notes based on observations and users’ comments.

Experimental environment consisted of
· approximately 700 documents, all versions contained in 1000 files

· 50 system users
· around 5000 attributes – user-generated metadata

Some of the most interesting observations we made are as follows.
· When posting a new document, users would often fill in (or accept defaults for) only the mandatory attributes. Later on, this led to difficulties in finding the document because attributes by which they were searching were missing. On the other hand, searching by mandatory attributes (for example “Creator”) usually presented too many results as the users could not narrow their search enough in the first place.

· Users would often submit duplicate documents with slightly different titles or attributes because they could not find whether the document already existed in the repository. This led to problems in version management. Instances of essentially the same documents would branch and get maintained by different authors.

· Users mostly searched by author, title or keyword. However, they would often get frustrated by using keyword search since it required guessing. They did not know which keyword was used when the document was submitted.

· Users were missing many documents in the results of their search because they did not know the right value for the search attribute.

· In the cases when users knew the exact term, they sometimes did not know to which attribute type that value belonged. For example an attribute “team name” was sometimes stored as a “keyword” type of attribute. Frequently, users were frustrated and asked for only one box where they could type in their query, similar to the well-known user interface paradigm in search engines.

· Many times, users were looking for the same thing as in the previous searches but could not recollect what attributes they used the last time.

· Users did not know that some colleagues had already found/searched for the same document earlier. On many occasions, users were asking their colleagues if they were searching for similar things and how they did it. When colleagues were contactable they provided some recommendation from their experience.

· We noticed that users hardly utilised explicit document to document links at all.

· Finally, we made an observation that searching was usually conducted in two or more cycles. Users started with an initial query and then, if the right result or results were not shown at once, they continued further by reposting a modified query. The users looked for clues and terms among the search result that would help them change or refine their query.
The mostly common attributes used in searches were:
· Document Title (part of the title plus wildcards);

· Document Type (organisational classification);

· User (creators of documents);

· Team (mostly creator’s organisational units);

· Keyword (manually set index terms);

We have noticed that users mostly ignored other (project specific) attributes. The reason for that was sparse population of such data.

8. CONCLUSIONS AND FUTURE WORK

Finding and retrieving the relevant documents present a challenge in document management systems. The aim of the research described in this paper was to investigate how flexible metadata management could improve Information Retrieval in Intranet-based document management systems.
We built the AWOCADO prototype to gain some insights into issues users have with searching for information in document management systems using metadata.
AWOCADO was designed to provide basic document manipulation, such as creating, viewing, checking in and out, down- and uploading documents. Also, metadata, or document attributes were introduced. A need for more flexible metadata in document management systems was recognised and our research aimed to fill that gap. The process of searching for documents using metadata was observed in an informal study.

Here we will briefly summarise the main conclusions we draw from our research and lay out the plans for our future work.

First, a need for recommending has been recognised:

Users need some system support in the process of information retrieval. They usually do not know in advance what are they looking for and need some recommendations. If a group of users is working together and contributing documents and metadata into such systems, the only way to retrieve those items is to know in advance exactly which type and value of metadata to search with. Mostly, people would opt for a full-text keyword search, but that only slightly alleviates the problem because again, users have to know the right keywords. That is quite difficult, especially for other people’s data; we might never find out that a colleague posted a very similar document into the system. This could easily lead to a duplication of effort and lost content as well. A class of systems, known as Recommender Systems, has been proposed as a solution that could alleviate this well-known research issue in the information retrieval and collaborative systems fields. Recommender Systems were identified as an area for our further research (Recommender Systems Resources).

Secondly, a need for a knowledge-based approach has been identified:

In order to help users make use of the right attribute values when formulating their queries, it would be helpful to somehow identify and organise the information about the existing attribute values in the system. The need to improve information finding using a knowledge-based approach comprising concepts and categorisations behind the documents, brought us to the field of knowledge management, Semantic Web and Ontologies. The knowledge management was also selected for our future research.

The general conclusion of the AWOCADO experiment is that the addition of a flexible metadata management into a document management system in itself does not fully benefit the system end-users. The research has highlighted the metadata usage issues and pointed out the need to provide a knowledge-based framework together with the recommendation service, in order to considerably improve searching in document management systems.
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Figure 9. The AWOCADO example – a new document of another document class





�


Figure 10. The AWOCADO admin example – assigning attributes to a document class
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Figure 11. The AWOCADO example – searching by metadata
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Figure 6. The AWOCADO example – the list of documents in a user’s WorkZone
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Figure 7. The AWOCADO example – a document’s attributes
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Figure 8. The AWOCADO example – a new document’s attributes











� Source control systems manage files that represent source code or related documents. They keep track of the files’ versions and usually enable concurrency control by allowing only one person to edit a file at the time.





PAGE  

[image: image7.png]3 Docum

Fie Edt View Favorites

Document Management System

Mirjana Andric i S

Document [coqursicontal ¥
Tie  [onnes waj in Doc waturty [<amy=
Subject tmportance [Reguier 9] 20SmeNt [oesign and implemen W] Team  [zamy>
originaton [internai 9] audience [zar> 2
Coptore[<em> e ) Unifcation[zam> S Groweng[zam>
Cleaning [<amy> ] Enrichment [<eny> | population [<amy= ] Environment [<=ny>
Accureey [<emy> ] Consistency <o ] Compltensss [<eny= veidy =
precision_[<any> -
Database o> -

T v - >
= | g greaton [ viTo st [Asae doe

[ W ocinraet




[image: image8.png]A Document Management Sy:
Fie Edt Vew Favortes Took Heb

em - Microsof Explorer

Document Management System

Mirjana Andr *:il. WorkZone

Check Out @ Return to Group

Current work and private documents

 Package Document  Document e

] Priority Project hackage Docu e Sender Recipient ReceivedBy T Comment Maj Min Workflowstep
- e Formal
- WorkZone Tssues for Wirjana Miana  5.6.2003
Norkzone O Norml Tnterface  CSDEDOSUMENS pngic” MIaNs  angric 1512043
« OutBasket Workshop
Proposed Project
rules of e
ormal email ocuments NSOt o Midana  16.12.2002
0 Norml engagement “>7%” "project M2 pndric 123121 e
with ECB e
Finsoft
Vtest2 Wiriana Z12.2002
[ Normal csoeDocuments 202 pirjana 42200
Vtest Wiriana 23.11.2002
[ Normal csoeDocuments 202 pirjana a2 s s

Total : 4 Documents




[image: image9.png]A Document Management Syst
Fle Edt vew Favortes Took Hep

m - Microsof

rnet Explorer = J|
[

Document Management System

:il. Details
o
* Iteration

Formal Issues for Interface Workshop

 Put on Bulletin Boa Check Out

WorlZone Document Det:

Document
Doer CSDBDocuments
Formal Issues for Interface
Title s Maj Min Doc aturity  Draft
Document
Subject Importance  Regular Team
i P 9 Type
Origination __Internal Audience Al
* Bulletin Boards RN No ‘Staging No Unification  Ne Grouping No
Cleaning No Enrichment_ No Population _ No Environment  No
reor name Zmagkovic Zoran Creation  jan7 2003 e In Work Flow _ Notin
Creator Name Zmajkovic 2 Date 14:53145 st WorkZone  Step workflow

Last

Last Sender  Mirjana Andric Recipient

Mirjana Andric
Last Action _ Check In

Workflow History

StepChange Date Sender Recipient Action PriorityCommentMajMinFile Name

Formal Issues for
8 NS0 s andric Mirjana Andric Checkin  Normal Intertace
Workshop.doc
Formal Tesues for
jun's 2003 Chedk
7 Mirana Andric Mirana Andric hesk Normal Intertace
1038 it Intertace
Workehops = rierface and Formal Tesues for
6 Bl e Workehops 5 Mirjana Andrc Remove from yormal Intertace
Itefface and Integration Workshop.doc
Workehops = rierface and Formal Tesues for
Jan7 2003 Puton
5 BNZ2% zoan zmajkovic Inagration Workshope > CULSN | Normal Intertace

Interface and Integration Workshop.doc
Formal Issues for
Zoran 7maikouic Zoran 7maikouic Check o Normal Tbortace

(@ ioiriaet

jan 7 2003




[image: image10.png]3 Documen
Fie it

Management

vew

Favorites

em - Microsof

Explorer

________________Document Management System

% Reset

Mirjana Andric

Create New

#7CheckIn File and Save Attributes

New Document Det:

Document [coqumisicansl ¥
Decument [coqurskcontl

15 Tie [rakTemeine ves B i Doe Maturiy [orar

I s icce  [reroroe s menssementimportance DS oamgn and implamenMTeam  [<amp>

* OutBasket e <any>

I orignation|ivermal ]audience a1 v .

 User profe
Copture [ Visesng  [ro o Unicaton RGN g [e
Cleaning | No ¥ |Enrichment [no ¥ |Population [Test” Environment| no

orioyment

Aecuracy [ver ] Consstzncy[ves ] Completeness|mansgement Ve [ves
recision_[ves - e
Database [<an- >
e Creaton o e oo T ——
S [iianm anae SN [ 15 2004 1743 Jstan Worizans BT ot in vkl
< >

Priority Proje

Document

Title Type

Sender Recipient ReceivedBy [

Current work and private documents

¢ Package Document

Time  Comment Maj Min WorkflowStep

© Normal

CSDBDocuments

Andric

Formal
tosoes for ijana wirmna 552000
© Normal I o copoponments 7 i MR 382000
Workap
eroposed Projec
ies & email et wirmna 16322002
O Normal engagement CSPBDocuments o B Mirjana iR 12 " 10
e et
v test2 Mirjana 4.12.2002

Mirjana

16




_1176996005.vsd
Copy Center


Document Files


Document Attributes, keywords, ontology, zigzag 


Document Management system middle layer


Recommender Facility and Zigzag controller


Middle layer


Back End


File Manager


Browser Front End


Admin/Knowledge Engineer Application


Document Files


End-User


Administrator


Metadata Store


Manage Users and Rights


1. Manage Files


2. System Setup


3. User Interaction


View/Create/Edit Documents and Attributes


Send/Receive Documents


Search


Manage Document Classes and Attributes


Manage Workflow rules


Locate Files


File Upload/Dowbload



_1159360561.vsd
Adjust the width of the box to change the paragraph width. Box's height adjusts according to text.�

text�

�

�

�

Text Block�

�

�

Object name
attributes�

�

�

Computer�

Workstation�

IBM Compatible�

AWOCADO Application Server
Web Server�

�

Admin Web site�

Metadata and User  Database
Middleware�

File Server�

HTTP�

�

Internet/Intranet�

User Web site�

User Web site�


