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ABSTRACT 
UDDI (Universal Description, Discovery, and Integration) is a 

directory to register and locate web service application. It 

facilitates businesses to easily and dynamically find and transact 

with one another through their preferred services. The present 

centralized UDDI structure is less robust and it is difficult to 

support a large number of Web services. It has become the 

bottleneck of the whole system and would cause single node 

failure problems. There is lack of interoperability between 

UDDI registries because different registries have different usage 

policies and pose various requirements on acceptable 

announcements and retrieval demands of Web services. These 

problems can be solved by distributing the functions and volume 

set of data of UDDI. Distributed UDDI is built upon the 

functionalities similar to distributed database. This suggests that 

the problems in distributed database can also be experienced in 

distributed UDDI. This paper discusses the issues and 

challenges in distributed UDDI, similar problems between 

distributed UDDI and distributed database and the existing 

solutions for them.  
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1. INTRODUCTION 
UDDI acts a very important role in the web service. It can be 

used to publish and lookup services. Most of the current UDDI 

models are centralized so that the performance will decrease if 

there are too many services to be registered or queried. The 

centralized UDDI structure is less robust and experiences bad 

interoperability. Current UDDI is a passive service directory, 

which makes detection of service changes and failure web 

services to be difficult. UDDI uses static descriptions of services 

for registering. But their dependability characteristics (e.g. avail-

ability, response time, etc.) can vary significantly during service 

operation. UDDI Registry should publish actual dependability of 

Web Services registered i.e. they should perform periodical 

monitoring, gather user’s side feedbacks, update WS meta-data, 

etc. UDDI-specific  systems  have to  guarantee  real  time 

responses  to  service  enquiries  with  the  service  data that  

reflects  the  most  updated  information  of  services. But they 

do not have an automatic mechanism for updating the registry as 

services (and service providers) change. The current UDDI 

attempts to reduce the disadvantages of the centralized approach 

by replicating the entire information and putting them on 

different registries. It temporarily improves the performance of 

UDDI but it involves a high cost in deployment and 

maintenance.  Replicating the UDDI data is inconsistent and not 

a scalable approach. Several decentralized approaches have been 

proposed moving from a central design to a distributed structure 

by connecting registries with distributed technologies. It’s  the 

distributed  architecture that allows  the  system  to  easily  

process  data  process requirements  from  service  providers  

and  users  in  a correlated  and  synchronized  way.  The system 

is also designed with a special support of concurrent access to 

service data. 

This paper proceeds in the next section with a survey of 

problems in distributed database. The next section formalizes an 

extensive study and material collection on distributed uddi. 

Next, we map the problems of distributed database in distributed 

uddi. We next introduce the available approaches for solving the 

problems in Distributed UDDI.  Finally, we conclude the paper. 

 

2. PROBLEMS IN DISTRIBUTED 

DATABASE 
A distributed system usually exhibits more complexity and cost 

more than a centralized one. This is true because the hardware 

and software involved need to maintain a reliable and an 

efficient system. All the replication and data retrieval from all 

sites should be transparent to the user. The cost of maintaining 

the system is considerable since technicians and experts are 

required at every site. Deploying a distributed database produces 

problems like 

 Distributed Database Design: Distributing the data, 

becomes critically important in a decentralized 

environment. Another key issue is that has to be 

resolved in evaluating the feasibility of a distributed 

database is the degree of decentralization. 

 Query Optimization: In a distributed database the 

optimization of queries by the DBMS itself is critical 

to the efficient performance of the overall system. 

Query optimization must take into account the extra 

communication costs of moving data from site to site, 

but can use whatever replicated copies of data are 

closest, to execute a query. Thus it is a more complex 

operation than query optimization in centralized 

databases. 

 Concurrency Control: The problems of concurrency 

control in a distributed DBMS are more severe than in 

a centralized DBMS because of the fact that data may 

be replicated and partitioned. If a user wants unique 

access to a piece of data, for example to perform an 

update or a read, the DBMS must be able to guarantee 

unique access to that data, which is difficult if there 

are copies throughout the sites in the distributed 

database. 

 Replication:  Replicated data is most efficient when 

multiple reads of the data are expected, but updates are 

not as frequent. When replicated data must be updated, 

however, an update to a record at one node should 
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cause an identical update at all other nodes where that 

record resides. If anyone replica is unavailable there 

could be problems. 

 Maintaining data integrity: Preservation of integrity 

is much more difficult in a heterogeneous distributed 

database than in a homogeneous one A clear concept 

of a transaction is essential in coordinating multiple 

updates to distributed data. The multiple nodes and 

multiple copies of data items can mean distributed 

chaos if transactions are not carefully implemented 

and monitored. 

 Security issues: In developing a distributed database, 

one of the first questions to answer is where to grant 

system access. Furthermore, the maintenance of 

replicated clearance tables is computationally 

expensive and more prone to error. Finally, the 

replication of passwords, even though they're 

encrypted, increases the risk of theft. 

 

3. DISTRIBUTED UDDI 
UDDI enables businesses to publish their web services and 

search them based on consumer preferences. The present 

centralized UDDI structure is less robust and it is difficult to 

support a large number of Web services. UDDI registries 

collects service information in a passive manner, which means it 

waits for service publication, updating or discovery request 

passively and thus cannot guarantee the real-time validity of the 

services information. If distributed environment is introduced in 

UDDI there will be a rapid increase in services and resources. In 

the following, we will highlight the characteristics of distributed 

UDDI systems 

 

3.1 Salient Features 
Some of the essential features for better performance of 

Distributed UDDI are discussed below. 

 Efficiency: UDDI should support storage and retrieval 

of without consuming significant resources. 

 Scalability: Efficiency of searching in UDDI should 

not degrade with increase in network size. 

 Flexibility: Semantic service descriptions to be 

provided for retrieval of exact information requested 

by users. 

 Search Completeness: UDDI should offer maximum 

discovery of requested objects with high precision and 

recall. 

 Fault Resilience: Maintaining data availability and 

reducing overhead of node failure is an important 

aspect of UDDI. 

 Load Balancing: distribute routing, storage and 

processing loads according to the capabilities of the 

participating nodes. 

 

3.2  Architecture    
Based on content sharing and service discovery, the architecture 

for distributed uddi can be broadly classified into three 

categories. 

Decentralized: In decentralized structure, the web service 

information are distributed across different UDDI registry. 

UDDI registry is collection of one or more UDDI nodes. UDDI 

nodes are servers which support the UDDI specification and 

belong to a UDDI registry. Some of the works on decentralized 

model are described below. A novel interoperable model [3] and 

a Federated UDDI model [2] are used for decentralizing the 

UDDI registries. The METEOR-S Web Service Discovery 

Infrastructure (MWSDI) [12] is proposed for discovering web 

service in federated registry environment. An active and 

distributed UDDI architecture called Ad-UDDI [20] is proposed 

to organize the private or semi-private UDDI based on industry 

classifications. A flexible Hybrid registry deployment 

architecture [23] is proposed for Management of Distributed 

UDDI Registries. These decentralized architectures overcome 

the single node failure problems and increases registry 

performance. 

 

 
 

Agent or middleware: Agent is an autonomous trusted 

authority who acts on behalf of an organization or business 

entities.  These agents will act as proxy to a community of 

UDDI registries. They receive service requests from the service 

consumer, find the services that meet the user requirements, and 

then return the list of services to the consumer. Some of the 

research works using agent technology are described below. 

Middleware architecture [22] is proposed for organizing web 

services in community based on business specific domains. An 

autonomous proxy agent [24] is proposed for collecting user 

input and performing service discovery. An optimal agent based 

architecture [25] is proposed for dynamic discovery of web 

services based on Qos matching. All these architectures support 

an infrastructure for Distributed UDDI Registries. Using the 

agent technology, service descriptions are distributively stored 

and parallely searched. It reduces the overhead of centralized 

storage and increases the performance of UDDI registries. 
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 P2P: In P2P architecture, the functionalities of UDDI are 

distributed among all the peers in a network. Peers share their 

resources, such as processing power, disk storage or network 

bandwidth, with other network participants, without the need for 

central coordination by servers. These characteristics make P2P 

more flexible for implementing distributed environment for 

UDDI. Through P2P we can achieve content and node 

dynamism, flexibility in query expressiveness and fault-

resilience of the search mechanism. Many frameworks like 

PDUS [1], DWSDM [18], Chord [17, 18, 19], DHT [16], CAN 

[7, 10], and Semantic Peer [15] are proposed to implement 

Distributed architecture for UDDI. 

 

3.3 Registration Components 
The core component of UDDI is the UDDI business registration. 

It is an XML file which is used to describe a business entity and 

its Web services.  The information provided in a UDDI business 

registration consists of three components [26]: “White page” 

includes the administrative information like address, contact, 
specifications regarding the license agreement and distribution 

forms;“Yellow page” includes the classification of the service or 

business, based on standard taxonomies; “Green page” contains 

the technical descriptions such as how to access a Web Service 

i.e. location of a Web service and its interface. Unfortunately the 

UDDI specification does not provide any conceptual 

information of a web service. Therefore, “blue pages” [27] are to 

be introduced in order to provide semantic information of a Web 

service, which focuses on terms, concepts, and relationships 

between them. 

 

3.4 Storage Mechanism 
In distributed architectures, the directory information is stored at 

different network locations. Distributed systems can be 

categorized as replicated, distributed or hybrid.  

 Replicated- In the replicated case, the entire directory 

information is stored at different UDDI nodes. 

Maintaining consistency in replicated registries is 

bandwidth consuming problem and it also results in 

performance bottleneck. 

  Distributed- In the distributed case, the directory 

information is partitioned, and the partitions are stored 

in different UDDI nodes. When the directory 

information is distributed in different UDDI nodes, the 

failure of one of them leads to the unavailability of 

part of the directory information. 

 Hybrid - In the hybrid case, the nodes stores multiple 

copies of the partitioned directory information in 

different UDDI nodes. Hybrid architectures offer the 

best compromise between bandwidth consumption, 

scalability, and fault-tolerance. 

 

 
 

3.5 Service Description 
UDDI is registry which stores description of web services. The 

most two common methods to publish and discover services are 

based on syntax and semantics. UDDI standard defines web 

services based on syntactical structure. It reduces the exactness 

of the discovered services. Traditional UDDI-Based Web 

Service systems lack support of Semantic Web Services An 

ideal method to discover web services is to combine web 

services and semantic web technologies. There are many 

modeling languages available for describing the web services 

semantically. WSMO (Web Service Modeling Ontology) [28] 

defines a meta-ontology for modeling web services 

semantically. It is a formal language for semantically describing 

Web services to facilitate the automation of publishing and 

discovering services over the Web. OWL-S (Ontology Web 

Language for Web Services) [29] defines ontologies for 

describing a web service based on semantic model. OWL-S 

defines three ontologies: the service profile for advertising and 

discovering services; the process model, for describing service 

operation; and the grounding, which provides details on how to 

interoperate with a service through messages. Web Service 

Description Language (WSDL-S) [30] is a mechanism to 

annotate Web Services with semantic descriptions. It provides 

automatic service discovery, invocation, composition and 

interoperation. WSDL-S has the ability to reuse existing domain 

models expressed in modeling languages like UML, OWL etc. 

These languages are to be incorporated with Distributed UDDI 

for describing web services based on semantic knowledge.  

 

The UDDI functionalities can be distributed in different ways by 

using different distributed computing infrastructure. There is no 

standard architecture for distributed UDDI since now. Many 

researchers have taken effort to define a standard architecture 

for distributed UDDI. Some of the research works on distributed 

UDDI are discussed below 
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Figure 4 depicts a new model for service discovery using 

Distributed UDDI. In this figure we have proposed a distributed 

model for UDDI by distributing the functions and volume set of 

UDDI. UDDI registry functionalities will be in a peer-to-peer 

fashion. Service providers publish their web service descriptions 

in the UDDI registry. For describing web services we can use 

Web Ontology Language (OWL) which provides semantically 

enriched web service discovery. SOAP protocol is used for 

exchange of information between the service consumer and 

provider. 
A novel P2P-based Distributed UDDI Web Service Discovery 

(PDUS) [1] is proposed to overcome poor scalability and less 

consistency on large registries. It applies P2P technology to 

distribute, store and query web services over UDDI registries. A 

federated UDDI system [2] is presented to  easily  process  data  

process  requirements  from service  providers  and  users  in  a  

correlated  and synchronized way. This model is a collection of 

UDDI nodes connected by a access controller. A novel 

interoperable model of distributed UDDI [3] is presented to 

enhance the query efficiency, availability, and offer the way to 

improve information exchange among servers. The interoperable 

model maintains three layers namely root UDDI server, super 

domain UDDI server and normal UDDI server.  The Root UDDI 

server records the information of super domain Servers and 

provides registration and inquiry of super domain UDDI servers. 
The super domain UDDI server manages the normal servers and 

provides registration and inquiry services. A solution  based  on  

a inter-node  operation  enabling  the  replication  APIs  to 

distribute  the  entries  across  a  Distributed  Hash  Table 

(DHT)is discussed [4]. It  reduces  the  number  of  replicated 

entries to a sub-set of nodes participating in the UDDI cloud  

and  opens  a  new  possible  scenario  for  the adoption of the 

UDDI standard. 

 

A novel distributed Web services catalog system is proposed to 

support decentralized Web service publication and discovery, by 

utilizing the distributed hash table (DHT) functionality of peer-

to-peer (P2P) computing [5]. A distributed web service directory 

in SOA-oriented urban spatial information sharing platform is 

proposed using which, we can reasonably organize private or 

semi-private services registered libraries and easily implement 

mutual communications among them [6]. 

 

4. PROBLEMATIC RELATIONSHIP 

BETWEEN DBMS AND DISTRIBUTED 

UDDI       
UDDI registries are lack of interoperability and they collect 

information about the services in a passive manner. Distributed 

technologies are used to distribute the functions of UDDI, so 

that they can overcome the problems in centralized architecture. 

Since UDDI uses the distributed framework, they can 

experience the problems that occur in distributed database, 

especially problems like interoperability, scalability, 

redundancy, and query processing and data management. Some 

of the problems are discussed below. 

 Concurrent Access: The concurrent processing on 

UDDI registries supporting the management of web 

services may have a significant impact on overall 

system performance. The  fluidity  of  services  and  

updates  in service  offerings affect  service  users  via  

access operations  of  service  data  in  registry  

repositories conformed  to  the  protocol.   

 File Redundancy: Several UDDI registries are spread 

across different regions. The UDDI registries may 

belong to different businesses; have different usage 

policies, and pose various requirements on acceptable 

announcements and retrieval demands of Web 

services. The problem of dynamically managing the 

multiple UDDI has some overlapping with the 

replication over a set of distributed databases. 

 Heterogeneity: The potential of a large-scale growth 

of private and semi-private registries is creating the 

need for an infrastructure, which can support 

discovery and publication over a group of autonomous 

registries. Heterogeneity problem deals with the 

selection of registry to perform Web service 

publication or discovery. 

 Intercommunication: The problem is absence of 

exchanging and connecting mechanism among the 

private service registry libraries. This leads to 

performance bottleneck and maintenance problem of 

information.  

 Query Optimization: By federating service registries, 

advertisement entries in one registry can be discovered 

by service consumers who query via other remote 

registries.  The problem is defined as how to query in 

a distributed UDDI environment. Also UDDI does not 

support searching with semantic information. 

 

5. SOLUTIONS TO THE DISTRIBUTED 

UDDI PROBLEMS 
Distributed UDDI is adopted to overcome the performance 

bottleneck and single node failure problems of centralized 

UDDI. Implementing UDDI registries in a distributed 

environment puts forth many problems like Concurrent access, 

Query processing, File replication, Reliability, Scalability etc. 

These problems can be solved using Distributed and P2P 

technologies. Moreover there is no standard architecture for 

distributed UDDI. Many research works are described below in 

Table 1 which has proposed Distributed architectures to solve 

these problems. 
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Table 1 

 Summary of Distributed UDDI Architectures 

SYSTEM 

INFRASTRUCTURE 

PROTOCOL/ 

FUNCTIONS 

 

ADVANTAGE 

P2P-based 

Distributed UDDI 

Web Service 

Discovery (PDUS)[1] 

CHORD 

Protocol 

Performance 

Efficiency 

Federated UDDI  

registry[2] 

 

Timestamp 

revising 

function 

Concurrent 

Access 

A Novel 

Interoperable Model 

of Distributed 

UDDI[3] 

Data real-time 

synchronization 

Response Time 

Distributed Web 

Service Directory[6] 

Service 

Directory  

Service 

Availability 

CAN-based P2P 

network[7] [10] 

CAN protocol 

 

Scalability 

 

Stability 

METEOR-S Web 

Service Discovery 

Infrastructure 

(MWSDI) [12] 

Peer Initiation 

Protocol for 

Client and 

Operator 

Registry 

federation 

CHORD-based P2P 

Network 

CHORD 

Protocol 

Efficiency  

Accuracy 

Peer-to-Peer network 

based service 

registry[15] 

Edutella 

JXTA 

 

Semantic WS 

Discovery 

DHT-based P2P 

Network[16] 

SHA-1 

Algorithm 

DHT 

Semantic WS 

Discovery 

Chord Overlay 

Network[17 

CHORD 

Algorithm 

Scalability 

Flexibility 

A decentralized WS 

discovery mechanism 

(DWSDM)[18] 

CHORD 

Algorithm 

Robustness  

Scalability 

pService system for 

WS Discovery and 

Matching[19] 

CHORD 

Protocol 

SKIP Graph 

Scalability  

Query 

Processing 
A federated UDDI system for service-oriented environment 

allows  the  system  to  easily  process  data  process 

requirements  from  service  providers  and  users  in  a 

correlated  and  synchronized  way [2]. A P2P framework is 

adopted for deploying and managing federated services that run 

on federated systems spanning multiple collaborative 

organizations [7]. A replication mechanism is developed for the 

dynamic management of the content of several Universal 

Description, Discovery, and Integration (UDDI) registries [8]. 

These replication mechanisms are intended to be deployed in an 

environment of Web. A novel discovery algorithm is introduced 

to address semantic heterogeneity with respect to multiple 

ontologies from the same domain. A framework is also provided 

for web service discovery within a federation [9].  

The main problems of UDDI are centralized management, 

passive service directory, bad interoperability etc. An 

interoperable model of distributed UDDI is discussed to enhance 

the query efficiency, availability, and offer the way to improve 

information exchange among users [3]. Coordinating UDDI 

public registries is a challenging task. A lightweight internode 

operation is available for replicating the APIs to distribute the 

entries across a Distributed Hash Table (DHT) [4]. It solves the 

communication problem to a certain extent. Discovering web 

services in a distributed UDDI environment becomes a more 

critical aspect than in centralized UDDI. P2P is such an 

infrastructure, which allows the discovery of resources by 

distributing the functions of the UDDI among all the peers in the 

P2P network [10]. The federation of service registries allows 

discovery of advertisement entries in one registry by service 

consumers through remote registries [11].  

The METEOR-S Web Service Discovery Infrastructure 

(MWSDI) is proposed for providing transparent access to 

private and public Web service registries [12].  The focus of this 

paper is the creation of registry federations which allows 

businesses to share their data while maintaining their privacy. 

Toshiba and Carnegie Mellon University joined together to 

develop a Matchmaker mechanism that enhances UDDI’s search 

functionality through the use of semantic information [13]. A 

two-tier service registration management system is constructed 

using ontology reasoning and it extends the centralized UDDI 

by distributing the publishing and discovery of semantic web 

services in chord ring [14]. A distributed discovery service, 

based on a peer-to-peer infrastructure is proposed which uses 

DAML-S service descriptions to provide enhanced semantic 

search capabilities [15]. 

 To overcome the problems in discovery of Semantic Web 

Service based on centralized UDDI registry, an efficient  

algorithm  to  publish  and discover  semantic  web  services in  

DHT  (Distributed  Hash  Table) based  on  decentralized  

systems [16] . A distributed architecture for SWS registry is 

proposed by adopting P2P technology to organize a large 

number of SWS Registries into a network so that they can 

cooperate with each other [17].  A decentralized web services 

discovery mechanism (DWSDM) is propose which uses 

distributed hash table (DHT) structure to solve the centralized 

UDDI problems [18]. A P2P overlay network for web service 

discovery and matching system is proposed which uses WSDL- 

S documents for service description [19]. This architecture uses 

CHORD protocol for routing the queries. An active and 

distributed UDDI architecture called Ad-UDDI [20] is proposed 

to organize the private or semi-private UDDI based on industry 

classifications. An active monitoring mechanism is adopted in 

Ad-UDDI which promotes automatic updation of service 

information and convenient search of latest service information. 

 

A scalable distributed web services discovery architecture called 

DUDE (Distributed UDDI Deployment Engine) [21] is proposed 

to solve the scalability issue and to find services across multiple 

registries. Distributing UDDI functionality is achieved by using 

Distributed Hash Table (DHT) technology which makes UDDI 

more robust and scalable. Middleware architecture [22] is 

proposed for organizing Web services in community based on 

business specific domains. This model supports an infrastructure 

of Distributed UDDI registries with compatible service 
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registering and composition. A flexible Hybrid registry 

deployment architecture [23] is proposed for Management of  

 

Distributed UDDI Registries. This model is based on meta-

directory system which uses a communication overlay for 

interconnection among UDDI nodes. 

 

6. CONCLUSION 
We have seen that, a large amount of research works has already 

explored the issues related to Distributed UDDI. The 

combination of distributed architecture and UDDI mechanisms 

seems to be a promising methodology and a number of alternate 

solutions also have been proposed. Each of these solutions has 

its own merits and demerits, but none of them is satisfactory 

with respect to bandwidth efficiency and query expressiveness 

requirements, simultaneously. There are different distributed 

computing infrastructures which can be used to distribute the 

functionalities of UDDI. P2P architecture is one among the 

technologies which effectively distributed the functions of 

UDDI. Using a partially decentralized P2P architecture would 

make the network efficient and flexible. We can use OWL 

language for describing the web services which facilitates 

efficient and semantic enabled discovery. For decentralizing 

UDDI, the multiple copies of the entire directory information are 

stored at different network locations. This hybrid directory 

structure provides better bandwidth consumption, scalability, 

and fault-tolerance. As explained in Table I, all possible 

combinations of architectures and distributed technologies have 

not been explored yet. Hence, future research in distributed 

UDDI should focus on unveiling the unexplored alternatives in 

order to realize the promise for an efficient and flexible 

distributed discovery of web services in large scale distributed 

UDDI. 
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