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ABSTRACT 

A method for use in a Web Services system includes 
providing access to a data repository and providing shadoW 
attributes for use in conducting searches of the data reposi 
tory. 
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WEB SERVICES APPARATUS AND METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of Pro 
visional Applications Ser. Nos. 60/406,391; 60/406,399; 
60/406,325; 60/406,328; 60/406,204; 60/406,205; and 
60/406,319 each of Which Was ?led on Aug. 26, 2002 and the 
contents of each of Which are incorporated herein by refer 
ence. 

BACKGROUND 

[0002] 1. Field 

[0003] The present disclosure relates to UDDI Registry 
and Web Services in general, and in particular to method(s), 
apparatus and system(s) used in giving practical effect to 
such services. 

[0004] 2. Description of Related Art 

[0005] UDDI (Universal Description, Discovery and Inte 
gration) is a set of Standards that have been de?ned to enable 
applications that use Web Services to quickly, easily and 
dynamically interact With one another. UDDI is intended to 
create a platform-independent, open framework for describ 
ing services, discovering businesses and integrating system 
services using the Internet, as Well as an operational registry. 
Refer to the Web site WWW.uddi.org for further details. 

[0006] A UDDI registry provides valuable support to 
systems structured using Web Services. FIG. 1a illustrates 
schematically basic Web Services and UDDI concepts. FIG. 
1b illustrates schematically a simpli?ed protocol stack for 
the Web Services environment. UDDI provides a repository 
for Web Services information and is itself provided by Way 
of a Web Service. 

[0007] UDDI enables applications to publish hoW they 
Want to interact on the Web. Each ‘Web Service’ is a 
self-describing, self-contained, modular unit of application 
logic that provides some system functionality to other appli 
cations through an Internet connection. Applications access 
Web Services via ubiquitous Web protocols and data for 
mats, With no need to Worry about hoW each Web Service is 
implemented. Web Services can be mixed and matched With 
other Web Services to execute a larger Work?oW or business 
transaction. 

[0008] The UDDI Standards describe a speci?c-purpose 
repository that is intended to manage descriptions of Web 
Service types, business organiZations, and details about hoW 
to invoke the Web Services. The. Standards do not neces 
sarily specify hoW the Standards should be implemented, 
nor Whether the implementation should include storage 
using a database, a Directory or any other medium. 

[0009] At a Web site hosted by the organisation respon 
sible for the UDDI Standards (http://WWW.uddi.org/faqs.h 
tml) there are a number of Frequently Asked Questions 
(FAQ). One of these questions is: “Can a UDDI registry be 
built or based on LDAP?” In ansWer, this Web site discloses 
that there is no formal relationship betWeen UDDI and 
Directories. “The UDDI speci?cation does not dictate reg 
istry implementation details. The UDDI speci?cation 
de?nes an XML-based data model and a set of SOAP APIs 
to access and manipulate that data model. The SOAP APIs 
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de?ne the behaviour a UDDI repository exhibits. A UDDI 
implementation could be built on an LDAP Directory as 
long as it conforms to the speci?ed behaviour. Thus far, all 
UDDI implementations have been built on relational data 
bases.” 

[0010] It is to be noted that Directory technologies, such 
as X500 and LDAP, are extensible, general-purpose data 
stores and their associated languages that are most often 
used to manage users and resources. They are very Well 
established technologies, Widely adopted, and considered 
very stable and reliable. 

[0011] HoWever, implementing the UDDI Standards 
(available at WWW.uddi.org) on a Directory requires the 
solving of a number of problems. The UDDI Standards leave 
many important issues unaddressed, such as: 

[0012] The UDDI Standard de?nes a number of objects, 
some of Which are related by a hierarchy, but UDDI 
does not de?ne an all-encompassing hierarchy. For 
example. Business Service objects Will come under 
Business Entity objects, and the Binding Template 
objects Will come under. Business Services. FIG. 2 
illustrates an example of this hierarchy. Business Entity 
objects are denoted 21, Business Services objects are 
denoted 22, and Binding Template objects are denoted 
23. It is also to be noted that TModel objects, denoted 
24, for example, are not hierarchically related to these 
objects. There are also other concepts such as Publisher 
Assertions, for example, Which are not de?ned hierar 
chically. 

[0013] creating an efficient implementation of the 
requirement that a user be permitted to alter only those 
objects under his/her control, 

[0014] creating an efficient implementation that Would 
alloW UDDI registries to be distributed, 

[0015] creating an ef?cient implementation Which 
enhances aspects of management and performance of 
searching and update. 

[0016] HoW to represent complex UDDI objects in a 
relatively ef?cient Way. For example Business Entity, 
Business Service, Binding Template and/or TModel 
have compound repeating elements. In turn these 
repeating elements could contain further repeating ele 
ments. For example, a Business Entity may contain 
contacts and the contacts may contain addresses. 
Addresses may contain address lines and phone num 
bers. FIG. 13 illustrates schematically a UDDI concept 
of a relatively complex object in a Business Entity. The 
Business Entity object 131, includes, for example. a 
number of attributes 132, such as AuthoriZedName, 
BusinessKey, and Name. The Name has one or more 
Name ?elds 133, such as ‘text’ or this may be implicit 
in the ‘Name’ itself. There is also ‘language’. There 
may be one or more of these ?elds 133. 

[0017] HoW to provide for relatively rapid searching for 
a speci?c items contained in repeating elements. 

[0018] HoW to represent UDDI information and 
requirements in hierarchy of Directory objects, 

[0019] HoW to manage deletion of UDDI objects and all 
their related information in an ef?cient manner, and 
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[0020] HoW to optimize construction of intermediate 
search result collections during search operations so 
that both Directory access and iterative in-memory 
operations are minimized, taking into account the 
Directory storage medium limitations. In practice, 
Directory entries may be stored and returned in arbi 
trary order, and Directory results may be too large to 
sort. 

[0021] HoW to represent the data concerning a Publisher 
Assertion, in an ef?cient Way, 

[0022] HoW to create an ef?cient implementation of 
Publisher Assertions, particularly With regard to the 
implementation of the ?ndrelatedBusiness method, 

[0023] HoW to implement efficient searching of Pub 
lisher Assertions by relationship, 

[0024] HoW to manage the validity of a Publisher 
Assertion, 

[0025] HoW to restrict the assertions created and deleted 
for a Business Entity are made by the oWner of a 
Business Entity. 

[0026] HoW to ef?ciently manage related collections of 
attributes, as de?ned in the UDDI standard, 

[0027] HoW to de?ne attributes and objects to enhance 
the performance of searching. 

[0028] Various UDDI Schema have been proposed. HoW 
ever, none are considered to address at least the problems 
noted above. For example, one schema provides a relatively 
simplistic mapping of UDDI objects to Directory objects, 
Without necessarily having regard to the complexities and 
optimiZation to produce an efficient commercial implemen 
tation. It is also unclear hoW a number of the UDDI services 
(the ?nd_series, in particular) can be implemented effi 
ciently in such a schema. 

[0029] For example, FIG. 14 illustrates schematically a 
Novell representation of a relatively complex object in a 
Business Entity. The Business Entity object 141, includes 
for example a number of attributes 142, each having a ‘type’ 
and ‘value’. As illustrated, there is AuthoriZedName having 
a value ‘Bill’, BusinessKey having a value ‘890.obale.890 . 

. ’, and Name having multi-values 143, 144 namely 

[0030] en# CA 

[0031] IN# CATS 

[0032] The UDDI (FIG. 13) and Novell (FIG. 14) 
example representations are not considered to be ef?cient 
representations for Web Services. 

[0033] Thus, there is a need to address the general prob 
lems noted above as Well as other problems to provide a 
relatively extensible, ef?cient and reliable implementation 
of UDDI based on a Directory. 

SUMMARY 

[0034] A method for use in a Web Services system com 
prises providing access to a data repository and providing 
shadoW attributes for use in conducting searches of the data 
repository. 
[0035] Acomputer recording medium including computer 
executable code for performing a method for use in a Web 
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Services system comprises code for providing access to a 
data repository and code for providing shadoW attributes for 
use in conducting searches of the data repository. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] Further objects, advantages and aspects of the 
present disclosure may be better understood by reference to 
the folloWing description of preferred embodiments taken in 
conjunction With the accompanying draWings, in Which: 

[0037] FIG. 1a illustrates schematically some Web Ser 
vices and UDDI concepts; 

[0038] FIG. 1b illustrates schematically a simpli?ed pro 
tocol stack for the Web Services environment; 

[0039] FIG. 2 illustrates schematically a Hierarchy 
according to the related art; 

[0040] FIG. 3 illustrates schematically a Directory Ser 
vice Model according to the related art; 

[0041] FIG. 4 illustrates schematically the infrastructure 
components for a UDDI Service Model implemented using 
X500 Directory technology according to an embodiment of 
the present disclosure; 

[0042] FIG. 5 illustrates schematically Service Projection, 
according to an embodiment of the present disclosure; 

[0043] FIG. 6 illustrates schematically relationships 
betWeen Binding Template and TModel, according to an 
embodiment of the present disclosure; 

[0044] FIG. 7 illustrates schematically hoW a TModel 
creates a relationship betWeen tWo entities, according to an 
embodiment of the present disclosure; 

[0045] FIG. 8 illustrates a logical representation of a 
request to add a Publisher Assertion, according to an 
embodiment of the present disclosure; 

[0046] FIG. 9 illustrates a logical representation of a 
constructor for UDDI data objects according to an embodi 
ment of the present disclosure; 

[0047] FIG. 10 illustrates schematically placing Business 
Entities objects under User object(s); 

[0048] FIG. 11 illustrates schematically placing Domain 
objects over User object(s); 

[0049] FIG. 12 illustrates schematically an outline of the 
schema according to an embodiment of the present disclo 
sure; 

[0050] FIG. 13 illustrates schematically a UDDI concept 
of a relatively complex object in a Business Entity according 
to the related art; 

[0051] FIG. 14 illustrates schematically a Novell repre 
sentation of a relatively complex object in a Business Entity; 

[0052] FIG. 15 illustrates schematically the introduction 
of hierarchy in accordance With an embodiment of the 
present disclosure for the representation of a relatively 
complex object in a Business Entity; 

[0053] FIG. 16 illustrates schematically a Binding Tem 
plate hierarchy sub-structure according to an embodiment of 
the present disclosure; 
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[0054] FIG. 17 illustrates schematically a binding Tem 
plate sub-structure ?attened and/or merged; and 

[0055] FIG. 18 is a block diagram of a computer system 
capable of implementing various aspects of the present 
disclosure. 

DETAILED DESCRIPTION 

[0056] In describing preferred embodiments of the present 
disclosure illustrated in the draWings, speci?c terminology is 
employed for sake of clarity. HoWever, the present disclo 
sure is not intended to be limited to the speci?c terminology 
so selected and it is to be understood that each speci?c 
element includes all technical equivalents Which operate in 
a similar manner. 

[0057] FIG. 18 shoWs an example of a computer system 
Which may implement the method and system of the present 
disclosure. The system and method of the present disclosure 
may be implemented in the form of a softWare application 
running on a computer system, for example, a mainframe, 
personal computer (PC), handheld computer, server etc. The 
softWare application may be stored on a recording media 
locally accessible by the computer system, for example, 
?oppy disk, compact disk, hard disk, etc., or may be remote 
from the computer system and accessible via a hard Wired or 
Wireless connection to a netWork, for example, a local area 
netWork, or the Internet. 

[0058] An example of a computer system capable of 
implementing the present method and system is shoWn in 
FIG. 18. The computer system referred to generally as 
system 180 may include a central processing unit (CPU) 
182, memory 184, for example, Random Access Memory 
(RAM), a printer interface 186, a display unit 188, a (LAN) 
local area netWork data transmission controller 190, a LAN 
interface 192, a netWork controller 194, an internal bus 196 
and one or more input devices 198, for example, a keyboard, 
mouse etc. As shoWn, the system 180 may be connected to 
a data storage device, for example, a hard disk, 200, via a 
link 202. 

[0059] The folloWing summariZes some of the salient 
features of embodiments of the present disclosure and a feW 
of the advantages provided thereby. 

[0060] According to an embodiment of the present disclo 
sure, a repository layer is created above users so each 
repository can be placed on a different server. This Reposi 
tory layer includes one or more Directory nodes Which 
collectively form the Directory pre-?x. This may also be 
knoWn as ‘Domain’ or ‘Name’ of the Repository. An advan 
tage of this is that it provides a single place to hold 
information about a domain. The name of this node repre 
sents the Directory pre?x. 

[0061] A user object may be created to hold the data 
representing a UDDI account. An advantage of this is that it 
provides a single place to hold information about a user/ 
account. 

[0062] Business Entity object(s) may be arranged under 
User object(s), Business Service object(s) under Business 
Entity object(s), and Binding Template obj ect(s) under Busi 
ness Service object(s). An advantage of this is that a reposi 
tory or ‘domain’ layer above the user object layer enables a 
number of repositories to be posted or logically connected 
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together. The domain layer may be arranged in a number of 
levels, for example having different countries, AU, US, EP, 
etc., organiZed by continent. 

[0063] Another advantage is that this feature may be given 
effect by use of the Distribution features of an X500 Direc 
tory. For example, to implement this, a ‘World’, or ‘Corpo 
ration’ Node is placed at the top of the virtual Directory tree, 
and a uniquely named Node is placed at the top of each 
UDDI sub-tree (UDDI Name Space). While invisible to 
users, these ‘Node’ pre?xes alloW a UDDI repository to 
leverage Directory distribution. 

[0064] According to an embodiment of the present disclo 
sure, the Business Entity objects can be made a child of the 
user object . Having a user/ account over the Business Entity, 
Business Service and Binding Template hierarchy gives the 
effect of each user having their oWn sub-tree. This enhances 
manageability and security. The user is readily restricted to 
modifying and/or controlling only their oWn sub-tree. This 
also enhances performance by making use of Directory 
sub-tree search operations 

[0065] According to an embodiment, TModels de?ned by 
a user can be made children of the user object , thus makes 

security easy to implement. This enhances manageability 
and security since the user can only modify and/or control 
their oWn sub-tree. It also enhances performance by making 
use of Directory sub-tree search operations. 

[0066] An embodiment of the present disclosure repre 
sents a ‘mapping’ of the UDDI environment using X.500/ 
LDAP Directory technology. In particular, the hierarchy 
structure of the X500 and LDAP Directory technology has 
been found to be suitable to the UDDI environment. Careful 
design of additional elements (such as the user object) have 
made the hierarchy even more suitable to the needs of the 
UDDI environment. 

[0067] Throughout the present disclosure, the term Direc 
tory is to include X500, LDAP and similar technologies; the 
term ‘Users’ is understood to also include ‘Accounts’ and 
visa versa; and the term ‘Repository’ is understood to also 
include ‘Directory Pre-?x’, ‘Domain’ and or ‘Node’ and visa 
versa. 

[0068] Web Services Were originally envisaged to be 
services betWeen organiZations for example businesses, 
partners, customers, suppliers. In this context, UDDI Was 
envisaged as a single repository for the services these 
organiZations offer. 

[0069] It is noW apparent that Web Services and UDDI are 
useful Within an enterprise to integrate applications inside an 
organiZation. It is also apparent that Web Services and UDDI 
can be used to integrate products inside a product set from 
a given vendor. It is also applicable outside the commercial 
environment, in areas such as government departments, 
large educational institutions, and many other instances of 
non-commercial entities. 

[0070] The folloWing description, although described With 
respect to an enterprise, has equal applicability to any type 
of environment and particular applicability to the above 
mentioned types of environments. 

[0071] An enterprise UDDI registry can be a service that 
can be deployed Within the Enterprise to publish information 
and services for internal consumption. In addition, an Enter 
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prise UDDI service may be leveraged to provide other 
functions, such as con?guration discovery for distributed 
applications. 

[0072] Web Services are being driven by the desire to 
quickly and easily integrate business processes, both inter 
nally and With partners. One component of using Web 
Services effectively is a public UDDI registry that enables 
softWare components to dynamically discover and connect 
to appropriate services across the Internet. Web Services 
also offer the promise of being able to integrate business 
processes Within the Enterprise. In this case, the UDDI 
registry can become a piece of an organiZation’s infrastruc 
ture (e.g., an important Enterprise application) and therefore 
provide the highest levels of security, performance, reliabil 
ity and manageability. Directory technology provides an 
ideal foundation to support the stringent requirements of an 
Enterprise UDDI Registry. 

[0073] An Enterprise UDDI registry can be de?ned as one 
that delivers Standards-compliant support for UDDI, but 
goes beyond it to address four areas for deployment. These 
areas include SECURITY to restrict access to authoriZed 
users only, DISTRIBUTION to support large deployments, 
MANAGEABILITY for a true production system and 
AVAILABILITY to meet service level agreements. 

[0074] Strong security may be an important requirement 
for certain Enterprise deployments. A public UDDI registry 
exists for the sole purpose of helping anyone discover 
available services. An UDDI registry exists for the sole 
purpose of having the right people discover these services. 
This is an important distinction. 

[0075] An Internet UDDI registry is considered inappro 
priate for deploying Web Services in an enterprise. For 
example, de?nitions of a Web Service that interfaces to a 
payroll system or to an employees’ bene?ts management 
application Would not be posted to an Internet UDDI Reg 
istry. 

[0076] Security requirements may also mean that even an 
internally deployed UDDI registry provide strong access 
controls. This is because a UDDI registry essentially pre 
sents a tutorial on What can be done and hoW to do it. A 
UDDI registry provides a business-level description of any 
available Web Service and directions to the WSDL that 
completely de?ne the programmatic interface to those ser 
vices. This provides a high-productivity tool for application 
developers, as Well as hackers. 

[0077] Accordingly, it is desirable to restrict access to 
interface de?nitions for ?nancially sensitive or con?dential 
(such as medical records) systems. Even Within the devel 
opment organiZation, it may be Wise to restrict access to 
information about speci?c Web Services to those authoriZed. 

[0078] Using an unsecured UDDI registry Within the 
enterprise, or With selected business partners through an 
extranet, could be extremely risky. Thanks to freely doWn 
loadable tools, people With relatively loW levels of expertise 
can gain access to and use Web Services. Any true Enterprise 
solution can implement a standard UDDI service With the 
ability to transparently control access to information about 
Web Services. 

[0079] With regard to DISTRIBUTION, in many cases, 
the initial deployments of UDDI registries Will be on a small 
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scale. HoWever, as Web Services requirements groW, large 
deployments Will become more common. In addition, reg 
istry usage and deployments Will accelerate With the dis 
covery of neW functions for UDDI registries. 

[0080] Larger implementations, and use Within geographi 
cally distributed organiZations, Will drive implementation of 
multiple UDDI registries Within a single organiZation. The 
evolution toWards distributed registries makes it critical for 
any individual registry to be able to interact dynamically 
With other registries to service their requests. Once estab 
lished, inter-registry communications could be extended 
beyond the ?reWall to include registries at trusted business 
partners, or even With Internet UDDI registries. 

[0081] There are considered to be tWo basic approaches to 
addressing the needs for inter-registry communication. One 
approach is REPLICATION in Which the same entry 
namespace exists on multiple servers. Another approach is 
DISTRIBUTION in Which interconnected servers have dif 
ferent entry namespaces, yet they operate as one logical 
service. 

[0082] Although these tWo approaches may often be con 
fused as being similar, they are quite different. 

[0083] In a REPLICATION approach, information is 
duplicated in every server that may need to look it up. This 
is a relatively simple, even simplistic, solution, but it intro 
duces requirements to synchroniZe updates, and it Will, by 
de?nition, increase netWork congestion as the number of 
registries and the volume of their contents groW. Replication 
techniques are best suited for environments Where the num 
ber of servers is loW, the volume of information is loW and 
changes are infrequent. For enterprise deployments, repli 
cation is most useful to maintain backup repositories in a 
fail-over environment. Keeping geographically or function 
ally distributed servers synchroniZed is very dif?cult using 
replication techniques. 

[0084] In a distribution approach, information is logically 
represented on each participating server, but only stored in 
a single registry. Queries are distributed to the other regis 
tries only as required. The information returned is thus 
guaranteed to be current. This provides a single point of 
update and eliminates the problems of synchroniZation and 
bandWidth consumption inherent With replication tech 
niques. True distribution is considered to be one ansWer for 
scalable connectivity betWeen servers. 

[0085] For an Enterprise UDDI Registry, there are tWo 
scenarios in Which distribution Will generally be used. The 
?rst is for organiZations With geographically separated 
of?ces, each generating neW UDDI entries and consuming 
UDDI services. While it might be possible to run a single 
centraliZed UDDI registry, bandWidth restrictions and time 
Zone differences frequently make this dif?cult to the point of 
being unWorkable. 

[0086] A distributed registry provides a ?exible, scalable 
solution. In this scenario, each participating of?ce has a 
separate registry, and each registry vieWs the others as a 
logical part of its oWn content. The registry service takes 
care of all the connectivity details, and customers need not 
be concerned With geography. 

[0087] The second scenario occurs When an enterprise 
needs to connect its internal UDDI system to that of a trusted 
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partner, or public Internet registry. In the case of a public 
registry, in particular, replication is problematic. Internet 
registry operators may be unWilling to replicate parts of their 
registry to the enterprise’s internal registry. Again, a distrib 
uted approach is one ansWer. At present, there are no UDDI 
Standards for distribution and the proposals for replication 
are considered complex. One solution Would provide the 
bene?ts of a UDDI distributed approach Without requiring 
modi?cations to the standard. 

[0088] With regard to manageability, as a component 
performing mission-critical functions Within an enterprise, 
UDDI should meet performance and reliability require 
ments. It should not just exist as a convenient utility for 
developers. Read access by clients Will be the most frequent 
and most time-critical usage of a UDDI registry. Perfor 
mance is optimiZed for maximum throughput, and the 
response times of lookup queries should not be affected by 
more complex searching. Performance should not suffer as 
the registry groWs in siZe and complexity. The data store 
underpinning the UDDI Registry should be industrial 
strength and fully support transactions and automatic recov 
ery. In addition, the UDDI servers should have a high degree 
of availability and support features such as netWork fail-over 
and hot standby. System Administrators should have capa 
bilities to make the UDDI registry easy to maintain, monitor 
and control. These capabilities include DYNAMIC CON 
FIGURATION to change controls, rules and settings Without 
taking the service of?ine, ONLINE BACKUPS AND TUN 
ING for high availability, ADMINISTRATIVE CON 
TROLS to stop “traWling” of the registry and prevent 
denial-of-service attacks, MONITORING via SNMP or 
other types of alerting mechanisms, AUDITING AND 
DIAGNOSTICS With separate log ?les for security, statis 
tics, queries and update information and DEPLOYMENT 
options to support replication, distribution and routing. 

[0089] Many developer-focused UDDI registries have 
been introduced. These provide useful capabilities for small 
development teams, but are not true production quality 
systems. Web Services deployments are groWing rapidly and 
there is a corresponding need for an Enterprise-quality 
registry that can scale rapidly to support ongoing Web 
Service deployments. 

[0090] A UDDI registry provides a service. This service 
Will be relied on by many applications. In the case of on-line 
businesses, it may be important that this service be ever 
present. For example, a UDDI registry may be required to 
provide service level agreements of 99.99% availability. In 
order to facilitate this level of availability, the UDDI registry 
may be replicated across tWo or more machines, and mecha 
nisms provided to make certain that the machines are kept 
synchroniZed, and that, should any of the machines become 
unavailable, any incoming queries are automatically routed 
to an available machine. 

[0091] As has been pointed out, UDDI may be considered 
as effectively analogous to phone directory service. As such, 
the Directory model of information storage is a perfect base 
on Which to build a UDDI registry service. The Directory 
model has been evolved and developed for the speci?c needs 
of Directory-based services, With the security, scalability 
and reliability needed for enterprise level deployment. 

[0092] Most of the items described above are implemented 
at the service level, rather than at the data storage level, in 
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application architecture. Relational databases (RDBMS) are 
generic toolkits upon Which many different kinds of appli 
cations can be built. RDBMS implementations concentrate 
on providing solid data access functionality rather than extra 
service functions that are required in the end application. 

[0093] The Directory Service architecture shoWn in FIG. 
3 illustrates the separation of a Service Layer 31 from the 
other components. Encapsulating the interface functions into 
a Service Layer 31 results in reusable service infrastructure 
components. An excellent example of this is a Web server. A 
Web server provides a collection of functions (HTTP access, 
CGI processing and so on) that together make up a service 
useful enough to build into a standalone component. In the 
same Way, the Directory Service model has been developed 
to supply the functions required by a speci?c type of 
application. Directory technologies provide the underpin 
ning for many mission-critical applications in the area of 
authentication and authoriZation. 

[0094] UDDI may be vieWed as analogous to another kind 
of Directory Service. It may then be seen that many of the 
implementation problems posed by UDDI can be solved by 
using Directory technologies. For example, Directories are 
optimiZed for extremely ef?cient ?nd and search operations 
that are very common for UDDI phone Directory operations. 

[0095] It has already been noted that a UDDI service 
should offer strong security, distribution and manageability 
capabilities if it is to be deployed successfully in the 
Enterprise. These are the very same attributes Which have 
already been built into Enterprise-strength Directory Ser 
vices solutions. 

[0096] One Way to construct an Enterprise UDDI registry 
is to extend the existing Directory infrastructure, Which has 
been tried and tested in high-performance, real-World appli 
cations. 

[0097] The Directory Services architecture provides the 
optimal vehicle to implement an Enterprise UDDI registry. 
This combination supports the capabilities necessary for 
success. The UDDI Service as illustrated schematically in 
FIG. 4 identi?es components Which may be implemented 
for this infrastructure. UDDI SEMANTIC BRIDGE 41 is a 
service component that mediates betWeen the SOAP imple 
mentation 42 of UDDI and the LADP interface 43 supported 
by Directory 44. Directory 44 delivers information access 
With supporting security controls, distribution mechanisms, 
and administration capabilities. RDBMS 45 provides the 
underlying physical data management, transactional integ 
rity and backup and recovery mechanisms. 

[0098] UDDI registry products may be built directly on 
RDBMS technology. Relational Databases, although very 
useful and strong in many Ways, do not by themselves meet 
the requirements unique to Directory processing It Would be 
possible to build a Directory-type application from scratch, 
utiliZing an RDBMS or other data storage system under 
neath. HoWever, this may not be the most ef?cient approach. 

[0099] An alternative approach is to apply the Directory 
Service model to deliver a UDDI registry and supply the 
functions required for this speci?c type of application. Even 
more functions required for a UDDI registry could be 
supplied by modern, industrial-strength Directory Services. 
A UDDI registry may be vieWed as a Directory Service With 
specialiZed communications and APIs. Delivering UDDI 


































