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 
ABSTRACT 
 
Document management inside an organization is an 
interesting socio-technical problem. A typical research 
organization, in addition to various technical documents 
manages a range of documents meant for publishing, limited 
circulation, sharing, uncirculated personal reference copies, 
physical files and dynamic paper files. Flexible metadata 
structure specific to type of document eases efficient 
description of document and retrieval. A system integrated 
with relevant applications having different access levels using 
databases over intranet can be a very effective document 
management system by incorporating a combination of 
structured and unstructured workflow. Technical documents 
in intranet over a period of time turn into knowledge 
evolution of a research organization.  
 
Key words: Flexible metadata, Document management, Knowledge 
evolution.  
 
1. INTRODUCTION 
 
An early prediction of the paperless office was made in 1975 
[1]. Components of document management system are 
metadata, integration, capture, indexing, repository, retrieval, 
distribution, security, work flow, collaboration, versioning 
and reproduction [2]. Combination of fixed metadata specific 
for each document class and flexible metadata can retrieve 
documents with accurate results for pre-defined document 
classes [3]. Classes of documents specific to a research 
organization can be classified into technical papers and 
reports, daily orders and circulars, documents for sharing, 
routine administrative documents of individuals. Few of these 
classes of documents are not shared; others include shared 
through unstructured workflow, published, through 
structured workflow and physical files. A Document 
Management System design must be flexible with its goal 
being a healthy ecology which breeds optimal knowledge 
transfer [4]. Technical content in a Document Management 
System (DMS), over a period of time turns into an indexed 
repository of evolved knowledge. Document Management 
integrated to workflow becomes a powerful tool for the overall 
management and improvement of business process [8] . 

 
 

 
2. KEY FEATURES 

Features of a DMS are metadata, integration, capture, 
indexing, repository, retrieval, distribution, security, work 
flow, collaboration, versioning and reproduction. Key 
features of the proposed system are 

2.1 Creation 
 
Creation involves accepting and processing images or paper 
documents from scanners includes electronic documents and 
computer-based files. All documents belonging to an entity is 
combined by appending into a single document in PDF 
format. It supports all kinds of document types like images, 
text, video, audio [7]. Each document type having specified 
format helps in standardizing and predicting storage 
requirements of repository. 

2.2 Flexible Metadata 
 
Metadata is the data about document. When posting a new 
document, users would often fill in only the mandatory 
metadata [3]. Each type of document has a set of specific 
metadata. Every document has a set of mandatory metadata to 
be filled in. Metadata in the form of {Key – Word} pair binds 
the word with a key. This puts a limitation to the user/author 
in efficiently describing the document. 

In addition to structured metadata, here the user/author is 
given an option to describe the document as free style 
unstructured text without associating it to a key. Combination 
of structured metadata[11] and freely described unstructured 
metadata in the form of keyword is proposed to assist 
user/author in defining the document. 

2.3 Search 
 
Search is conducted in two or more cycles. Users start with 
initial query, depending on the results conditions are added or 
removed and continue further [3]. Documents can be searched 
using various attributes and keywords of document. More 
flexible retrieval allows the user to specify partial search 
terms involving the document identifier and/or parts of 
metadata. This would return a list of documents which match 
the user's search terms. DMS provides the capability to 
specify a Boolean expression containing multiple keywords. 
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The retrieval for this kind of query is supported by custom 
built indexes, to return a list of the potentially relevant 
documents. Result includes exact match as well as similar 
matches from common documents. 
Combination of structured metadata and freely described 
unstructured metadata assist user to effectively frame search 
query. 
Search domain include technical documents, published 
documents, documents shared to the user, limited circulation 
documents the user has access to, the user’s personal files and 
physical files the user has involved. The search domain 
exclude documents the user does not have access privilege. 

In a search, first the domain is restricted by the type of 
document, then fixed metadata conditions are applied and 
finally, flexible metadata based on value without key are 
applied. Broader search constraints - domain, fixed metadata 
and flexible metadata are connected by AND. Within each of 
the constraint, user can specify Boolean operator AND/OR to 
narrow down or to widen the result set [8]. 

2.4 Publish 
 

Publishing a document involves the procedures of 
proofreading, peer or public reviewing, authorizing, and 
approving etc. Any careless handling may result in the 
inaccuracy of the document and therefore mislead its authors 
and readers [4]. A technical document for 
international/national journal/conference is checked for 
worthiness with respect to quality and declassification [12] 
necessities of institution. Those steps ensure prudence and 
logical thinking. 

2.5 Work Flow 
 
Metadata Meta Workflow is a complex process enabling 
documents to move in the predefined order. A structured 
workflow has a set of well-defined roles through which the 
document is processed through. A structured workflow is a 
rule based routing system to streamline document handling 
procedures. Each of these roles acts on the document. The 
final role approves the document. This structured workflow is 
used in technical and published documents.  
 
A document can be distributed as an unstructured workflow 
by selecting a distribution list and by assigning or not 
assigning an order to it. In cases where order is assigned, after 
each members’ approval, the document will be automatically 
routed to the next member in order. If no order is assigned, all 
members can see the document simultaneously. 

2.6 Security 

Metadata Security is viewed as combination of authenticity 
and authorization. Authenticity by means of login-password 
grants access to a legitimate user. Level of authority or 

privilege to functionalities for a valid user is determined by 
pre-defined roles and access control list. 

2.7 Notify 
 
Notification agent notifies concerned actors about an activity 
to be executed in a workflow. Notifications are sent to specific 
roles by means of automatically generated SMS message to 
notify relevant role thereby avoiding delay in each stage. 
Status of progress is notified to the creator of the document at 
each stage in the flow. 

2.8 Publicity 
 
Publicity agents announce arrival of published documents. 
Technical documents are intimated to user based on the 
interest of user. All new shared documents are alerted to the 
respective users. Published documents are highlighted as 
circular, order, announcement etc in the home page. 

2.9 Weeding out 
 
Technical documents, published documents can be marked as 
weeded out by final approving authority in the structured 
work. These type of documents marked as weeded out are 
removed from search and listing but are never really weeded 
out. 
Limited circulation and shared documents can be weeded out 
by owner of the document. These documents are actually 
deleted from system along with metadata, member list 
marked for sharing. 
Personal files, physical files, dynamic paper files, 
confidential/classified are never weeded out from the system 
as these are more official in nature. 
 
3. TYPES OF DOCUMENTS 
An organization handles few types of documents like 
circulars, notes, fax, letters, email, various types of bills and 
forms. In addition to these a research organization has to 
manage various types of technical documents intended for 
internal and external use. Types of documents are broadly 
classified as: 
 
3.1 Technical Documents 
 
Technical documents include papers, research report, project 
proposals, manual etc. This type of document moves on a 
structured workflow wherein author initiates with keywords 
as structured and unstructured metadata. A council does 
proofreading and authorizing. A domain expert reviews the 
document for quality and de-classifies if any classified content 
exist. Domain expert forwards to chairman of council who 
makes the final approval for publishing. Metadata can also be 
reviewed by the members who act upon the workflow. 
Approved documents with structured and unstructured 
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metadata are kept in the repository. This type of document 
follows structured workflow. 
 
3.2 Published Documents 
 

Published documents include circulars, daily orders. This 
kind of document moves on a structured workflow with 
review and approval. All approved documents will be 
published. 
 
3.3 Limited Circulation 
 
Limited circulation documents are technical or non-technical 
documents to be distributed to few members. The user can 
select members to whom the document is to be shared along 
with the order of circulation. Each of the members has to 
forward the document to the next member. The document 
moves across the limited members in the predefined order.  

3.4 Shared Documents 
 
Shared documents are technical or non-technical documents 
to be distributed to few members. The user can select 
members to whom the document is to be shared. All the 
shared members can view and remark the document at the 
same time.  

3.5 Personal Documents 
 
Personal documents related to official maters like bill 
settlement, where the documents are required at a future time 
for reference by the individual and dealing clerk. These types 
of documents are not shared or circulated but are uploaded by 
respective clerk and marked to the individual concerned.  

3.5 Physical Files 
 
In case of physical file, an entry is made in the system with 
title and keywords with, in/out date/time at each division, 
metadata required to trace at a future point of time. OUT 
date/time indicates when the file is moved out of source 
division and IN date/time indicates when the file is moved 
into destination division. Entry for a file is marked to one 
member at a time. Movements are tracked in order to avoid 
loss and to determine delay in each stage. Physical file with 
requisition and set of documents move along with the entry 
made in DMS. The file may be returned with a fresh DMS 
entry IN as target division and OUT as source division. Each 
stage is entered fresh and can take any path. This type of 
document follows unstructured work flow with member 
deciding at each stage where the file should move next.  

3.6 Confidential/Classified/Secret files 
 
Confidential documents are scanned, classified documents 
are scanned and encrypted with symmetric key whereas secret 

documents is dealt as physical files, and never scanned. DMS 
will have minimal metadata with entries and follows limited 
circulation with members and order of circulation defined by 
owner. Owner has an option to mark confidential document to 
follow a path or all members can see in any order. If marked 
as following a path, the document will be routed to next 
member without knowing who it is. The document follows 
unstructured work flow but predefined by owner.  

3.6 Dynamic Paper Documents 
 
This type of document adds in pages/files over a period of 
time. Initial processing starts with basic metadata in the 
system with a set of documents merged into a pdf file. This set 
of document is complete given the stage of processing. After 
initial processing, few more documents are attached to the 
basic entry at a later time. Partial processing may repeat 
depending on number of steps in the activity. Each step adds 
metadata signifying the step along with set of documents. 
Final step of processing seals the document and its metadata 
over a period ranging from few weeks to few years. These files 
are compressed and/or encrypted with final step considering 
the nature of content. 
 
4. DATA BASE DESIGN 
 
DMS mainly consists of six entities and normal user entity 
shared from administrative database. The main entities are 
applications, roles, privileged users, documents, keywords, 
distributions. Normal user data is shared from administrative 
data. Entities are designed with essential database concepts 
like primary key, foreign key, and unique key [9]. Minimal 
required indexes are built to optimize search without 
compromising inserts. Indexes are periodically rebuilt to 
optimize the tree. Garbage collection of junk initiations in 
workflows is periodically cleaned based on incompleteness in 
metadata fields and date of creation.  
 
5. USER CHARACTERISTICS 
 
DMS being an intranet, web based, multi user environment, 
has three broader levels of users. Finer workflow users fall 
into the second level. They play various roles to keep the 
integrity of the system. They are broadly classified as: 

5.1 Admin 
 
Admin manages all supporting tables that assist in upload of 
documents. Admin can integrate a new type of document; 
define its members and rules for workflow.  
 
5.2 Manager 
 
Managers are members having specific roles in structured 
workflow. They have specific actions to be carried out at any 
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stage of a type of document. Structured metadata for each type 
of document is defined by this user. Managers doesn’t include 
unstructured workflow members are defined for a specific 
document and can be done by normal users. 
 
5.3 Normal 
 
Normal user can search the repository and retrieve 
documents. There is no restriction on search and retrieval of 
technical documents, published documents. The domain of 
search in cases of limited circulation, confidential and shared 
documents is limited to documents marked to the member. 
Personal files can only be accessed by the member and 
respective clerk. Physical files and classified/secret files can 
be accessed only while in transit by a member as physical file 
is manually moved between these members. 

6. CONCLUSION 
 
Flexible metadata based document management system 
integrated with structured/ unstructured workflow and 
structured/unstructured metadata can serve as one of the best 
document management method for limited user on intranet. 
As the system manages almost all kinds of documents in a 
typical organization, it saves on environment and cost in 
terms of paper. Technical content in the indexed repository 
over a period of time evolves into a knowledge base of the 
research organization. 

7. FUTURE WORK 
 
Dublin core metadata along with ontology can be tried out in 
terms of document definition, retrieval performance and 
accuracy. Generation of metadata from OCR can assist user in 
data entry. 
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