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Abstract: -With the arrival of knowledge service age, the integration of information resources of  Legacy System 
will turn from system level to standard level. Metadata schema registry will be the research hotspot of library 
science and intelligence science, and it can solve the heterogeneous problem between information systems. This 
paper is faced to the requirements which knowledge service have of integration of heterogeneous information 
resources in legacy information system, and proposed the application model and system framework of metadata 
schema registry system. 
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1   Introduction 
Establishment and use of metadata schema are 
important tache to solve the heterogeneous problem 
and realize the sharing of information between 
information systems.Now the problems those 
metadata field faces are not the lack of projects. To 
the contrary, there are too many competing projects 
existed, and each project needs to be standardized. 
The chaotic situation promotes the production of 
metadata schema registry. Resources describer, 
network search developer and interoperable system 
designer need to know the correlative resource 
description format and the exact metadata project 
definition. Metadata schema registry makes for 
improving the expansion and interoperable 
capabilities of discovery of network information 
resources.It can help people to acquire the 
authoritative version information about a metadata 
project and the exact definition of project elements 
timely. 
As Rachel Heery pointed at the DC-2005 Registry 
global meeting of the Working Group, integration of 
information resources is not the simple conversion of 
data level any more, but the value-added sharing and 
compatibility based on the metadata schema. 
Because of the varieties of application demands and 
the diversification of development main bodies, 

multiple metadata models will continue to exist in the 
real environment which aims at different description 
purposes. Even in the same area they also can have 
different requirements of metadata due to different 
purposes, and this can lead to interoperable 
difficulties between metadata models. In this way, 
realizing the inter-compatibility between different 
metadata schemas, and then realizing the inter-access 
and inter-search between recorded data that 
according to metadata schema become the problems 
to be solved currently. 
2   Research Status   
Metadata schema registry is proposed by 
DCMI（Dublin Core Metadata Initiative） , and the 
objective is to provide new standard for registration 
and search service of existed standard for users. In 
the fields of library science and intelligence science, 
the research on metadata schema registry has been a 
hotspot. In the foreign countries, the application field 
of metadata schema registry is wide, such as the 
environment field, education field and government 
field. But in the domestic country, the research on the 
metadata schema registry is mainly confined to a 
certain field, such as digital library field and 
geographic space field. At present, many metadata 
schema registry system based on Internet have set up 
in the foreign countries, most of which are built based 
on ISO/IEC11179. They are all systems which can 
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issue, register and search the definition information 
of metadata schema and the criterion of coding, 
conversion and application, and some of systems 
support automatic registration and publication, which 
can facilitate the sharing and management of 
information resources in fields. There are the brief 
introductions about the foreign metadata schema 
registry system in Table 1. There is little domestic 
research on metadata schema system. There are only 
seven papers about it in CNKI database search 
(search title is metadata schema registry or register 
and system), most of which are introductory ones. 
Metadata schema registry system which developed in 
the domestic country is still not mature. Metadata 
schema registry systems which are using include the 
Chinese mirror of DC metadata schema registry 
system and Chinese ecological metadata 
management system which developed by Chinese 
Academy of Sciences. 
From the foreign and domestic research, because 
metadata schema registry system involves library 
science, intelligence science and computer science 
and so on, the difficulty of integrated use is higher. 
The foreign researches are mainly concentrated in the 

application of metadata schema registry system in the 
fields of information resources management and 
information service and so on. The domestic 
researches are on the beginning stage of introduction 
of foreign advanced theories and simple explorations. 
Both in the foreign and domestic countries, 
heterogeneous information resources development 
faced to legacy system and research on metadata 
schema registry system of knowledge service lack, 
and theoretical and technical embedded research 
more lack.  
 Some researchers maybe thought about  the 
demands ,concept or implementation of knowledge 
service ,or solution of heterogeneous information  
resources of the view of  software system isolated. In 
the dynamic and distributing network information 
environments, we need the new solution based of  the 
data schema, so we integration the demands of 
knowledge service for heterogeneous information  
resources and the theory of metadata schema registry 
based technology of software engineering  to 
construct the framework oriented service.  
 

 
In the process of government informatization and 
enterprise informatization in domestic country, many 
legacy information systems are brought, plentiful 
information resources are still stored in the relatively 

isolated department information database and risk of 
“Information Island” is prominent. How to perform 
the function of legacy information systems 
economically and scientifically and promote the inner 

Table 1 introduction of foreign metadata schema registry system 
 

System name System sorts  Registered 
modes 

Application fields Governing unit 

ROADS  
Metadata Registry  

Single naming 
domain 

Artificial  Interoperability of 
inter-gateway 

UKLON、ILRT 

DESIRE 
Metadata Registry  

Inter-naming 
domain 

Artificial Description of 
information resources 
pool 

JISC、UKLON 

CORES Metadata 
Schema Registry  

Inter-naming 
domain 

Artificial Description of 
information resources 
pool 

UKLON 

DCMI Metadata Registry  Single naming 
domain 

Artificial Network Information 
Resources 

DCMI 

ebXML Registry services Distributing  Automatic  Commerce Fields OASIS 
UDDI Registry  Distributing Automatic Application of industry 

groups  
CNNIC 

GoXML Registry  Distributing Automatic Commerce Fields XML Global 
Technologies, Inc. 

German Metadata 
Registry [10] 

Inter-naming 
domain 

Artificial Natural Science  

Schemas Registry  Inter-naming 
domain 

Artificial Network Information 
Resources  

UKOLN 

Environmental Data 
Registry [12][13] 

Single naming 
domain 

Artificial Environmental Science  EPA 

GILS Single naming 
domain 

Automatic E-government U.S. government 
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information resources to keep and add value have 
been problems to be solved. And metadata schema 
registry system can solve the problem from the angle 
of compatibility of data standard. Comparing to other 
integrated projects from data and system level, it has 
features of low-input and better sustainable 
development. 
3. Metadata Schema Registry Model 
Metadata schema registry system is a system which is 
used to store, organize, manage and share metadata. 
It does not include the real data, and just provides 
definition information, origin and location about 
metadata. This system provides the link of relative 
support about metadata. When it is used with the 
idiographic  information database, the system can 
enable users to better understand and access data, and 
make information more meaningful. 
3.1 Process of metadata schema registry model 

At present, there are many types of metadata schema 
registry system. According to different classifications, 
metadata schema systems can be divided into 
different sorts. According to the naming domain of 
system management, systems can be divided into 
single naming domain metadata schema registry 
system, inter-naming domain metadata schema 
registry system and distributing metadata schema 
registry system. Also, according to automatic and 
artificial upload of uploaded templates, systems can 
be divided into automatically registered metadata 
schema registry system and artificially registered 
metadata schema registry system. In this paper, the 
research model is mainly automatically registered 
metadata schema registry system of inter-naming 
domain. 
A standard and canonical metadata schema registry 
system can increase the usefulness and sharing of 
metadata. The conceptual model of metadata schema 
registry system is as the figure below:

N ailing 
d o w n  t h e  
submit t i
ng  
projects(
me tada t a  
s c h e m a )  

S O 

Descr ipt ion of  consis tency  

 R A  

A udit ,  

modi fy ,  

dele te ,  

es tabl ish  

m a p p i n g  

R O 

Users  
manage
ment ,  
log  
manage
m e n t Feedback and decis ions   

 

A ppoin t ing  reg is t ra r 

A udi t ing regis tered users  

 
 
 

(1)Registry Agency (RA) 
Registry agency (mainly are the registrars, perhaps 
include a series of rights organizations such as 
control committee) is mainly responsible to audit, 
modify and delete the metadata schema which 
submitted by the submitting organization, and 
establish mapping of same semantic elements 
between different metadata schemas. The registrars 
of some large metadata schema registry systems are 
generally appointed by the control committee. 
(2) Responsibility Organization (RO) 
Responsibility organization is an authoritative 
organization of thematic fields of relative registered 
items which is appointed by a certain organization. It 

can ensure the consistency and coherence of relative 
registered items, coordinate the essential attribute of 
relative content submitted by submitting organization, 
and be responsible for the integrity and accuracy of 
registered items’ attribute values, such as semantics 
and value. For example, the administrators of 
metadata schema registry system are responsible to 
maintain the management of registry system users 
and log and appoint the registrars. 
(3) Submitting Organization (SO).Submitting 
organization should accord to the membership of 
registry system, follow the registry process, and put 
forward registry requirements to the registry system. 
It should submit the necessary, coincident and 

Fig 1 conceptual model of metadata schema registry system 
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correlative information to the registry system, and 
ensure its quality. In this paper, submitting 
organization is registered users. According to a series 
of proves submitted by users, administrators judge if 
they accord with the terms of submitting 
organization. 
(4) Users. Registry system needs to establish the rules 
that other users use system, and provides the use of 
search of public open content. In the antitype system , 
the users can only inquire of elements or browse, 
inquire of mapping relation between different 
standards, and can not submit between different 
standards, and can not submit, modify and delete 
system content. 
3.2 Function of metadata schema registry 

model 
Here we show the  functions of metadata schema 
registry system: 
(1) Supporting metadata interoperability. Metadata 
interoperability is mainly finished by mapping and 
conversion between metadata schemas. 
(2) Helpful to the management of metadata schema. 
Through the register of metadata models and 
correlative information of elements, MR system 
hackles and records the evolution of metadata schema, 
and supports the management of metadata schema. 
(3) Promoting the reuse of metadata schema and 
facilitating the establishment of metadata application 
projects. MR system is open, through the functions of 
inquiry and issue of MR system, the visibility and 
accessibility of registered metadata models are 
improved. In short, MR system supports the share of 
metadata modes, and reduces unnecessary redesign and 
rework of metadata modes developers. 
(4) Supporting metadata mining. Data mining can find 
potential and possible data model and internal relations, 
rules, development, trends from a lot of structured data, 
and these data is often stored in the form of structured 
static database. Similarly, metadata mining can also 
find information that users demand from resource 
contents. But the tool of mining here is metadata, and it 
include the mining based on metadata reuse and 
XML/DTD, mining based on ontology, mining based 
on words and expressions analysis. At this time, 
detailed information about varieties of metadata of 
metadata registry system will provide help to metadata 
mining. 
4 Metadata Schema Registry model 

oriented knowledge of heterogeneous 
information resource 
Here we show the basic Metadata Schema Registry 
Model of Knowledge Service Metadata  in table2. This 
model is of an interactive web site/service which 
provides all the necessary information required for all 

units and suppliers to understand the metadata and 
vocabulary standards for special applications. in this 
model, there are  five layers, they are user layer, 
service layer, binding layer ,profile layer ,and schema 
layer, each block represents a distinct kind of 
information; and the arrows represent flows of 
information at design time. 
4.1 User layer and Service layer 
In the user layer, this  model offer the interface of 
knowledge  services such as heterogeneous 
information index or aggregation ,content mining. In 
the service layer, the model transfer the demands of 
user to specific  servers such as feeds and channel 
services, schema/services registries, link resolution 
terminology services and so on ,these service offer the 
elaboration model of heterogeneous information. 
4.2 Binding layer 
The binding layer will document the relevant binding 
types for all the elements in the MDM standard 
enabling them to be referenced and reused.  
The demonstrator will document html and RDF 
bindings types. There are several ways in which 
metadata can be encoded and represented. For 
example, Dublin Core embedded into HTML meta 
tags. Each of these is termed a "binding model".  
A "binding model" specifies the syntax used to encode 
the metadata  by “Application Binding Interface”. 
Some application profiles can be represented usefully 
with more than one binding type; and most binding 
models will be applicable to several application 
profiles. The resulting binding specifications are 
represented in the model by the "Application 
Bindings" block. This combination of application 
profiles and binding types will mean that software 
developers will be able to build software that complies 
with a wide range of metadata standards, some of 
which are conceptually incompatible, while retaining 
system compliance. 
 The metadata records associated with the resources 
held by an organization, users does not define how 
resources or metadata are stored. However, 
interoperable interfaces to these resources require the 
exposure of records that conform to specific  MDR 
bindings. 
4.3 Profile layer 
In profile layer, there will be several metadata 
application profiles for a resource, so a one-to-many 
relationship will exist between "resources and their 
metadata" and "domain application profiles". They 
will overlap - for example, the element "Title" is likely 
to appear in all or most application profiles. 
Clarification of the content of each application profile 
will allow the different user communities to take into 
account their specific needs without needing to be 
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concerned about other communities' metadata. Some 
domain application profiles may apply to more than 
one service.  
Application profiles will be defined in human-readable 
form and will have specific bindings that allow them to 
be machine operable and the  metadata registry will 
capture all of the Application Profiles used for special 
services and content resources allowing them to be 
interrogated and reused as templates for new 
applications. 
4.4 Schema layer 
In Schema layer, to construct standard metadata 
schema namespace ,a metadata model defines the 
underlying structure of metadata records used within a 
particular business, and the relationship of the 
constituent parts of a description to the resource(s) 
being described. The model determines the metadata 

terms required to make up a valid description. For 
example, the Dublin Core Abstract Model defines the 
use of "elements", "element refinements", "encoding 
schemes", etc.  
The encoding schemes will comprise a series of 
bindings and potentially lists of controlled vocabulary, 
and the terms used to construct metadata descriptions 
within a particular application profile must be declared 
before they can be used, such declarations can take the 
form of human-readable documents or 
machine-readable 'schemas' or both. 
Typically, a core set of terms is made available by a 
global standards body for widespread use (e.g. the 
DCMI or IEEE). Additional terms need to be declared 
separately by the specific domain users. These will all 
be documented in the model registry.  

 

 
4   Conclusion 
Integration .of heterogeneous information resources 
of  Legacy System is always of a difficult problem in 
the time of ‘Information Service’. In the time of 
‘knowledge service’, how can we resolve the 
problem of information isolation based on the layer 
of data schema, promote the value of organization 

information resource while we must keep the system 
running, and offer the know service, it’s  a very 
challenge also a chance for the research and 
application of metadata. In this thesis, we introduced 
the theory of metadata  schema registry form the  
library science, and explored the application model 
for the integration of heterogeneous information 
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Fig2 Metadata Schema Registry Model oriented knowledge Service 
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resource oriented knowledge service. We can use the 
technology of Uml, Xml, Ontology  to construct the 
application domain based on this model, this show 
the valuable  future of this research.  
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