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Background of the DECOIT GmbH

Founded at O1. January 2001

Focus of the company: adaptation of academically approaches for own
commercial products and solutions

¢ Different business areas:

= System Management to introduce high quality products or stable
open source software (OSS) solutions on the customer side

» Software Development to develop own niche products and innovative
own solutions

= Consultancy as basis for each project and find new technology trends
of the market

Four years after foundation the DECOIT GmbH is a full service supplier
Residence at the University of Bremen, Germany

Close partnerships to vendors, resellers, universities, and consulting
companies
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Introduction

¢ The increasing number of nomadic

users will create a trend towards oo senice
networking technologies that support l_!
mobility

+ Although wireless networks have
already become commonplace and

. . Integrated
continuously expand their area of Network
application with new technologies, like NIA - L A .
wireless LAN, wire-line networks as Service Discovery oo Diocosers

Middleware Middleware

backbones or broadband bearer
technologies

+ Therefore you need automatic discovery
mechanisms to get the network
connection and find the available
services on this network

¢ There IS a need for SeI’VICG dlscovery % Parallel Mobility in the network and the physical world %
which works independent from the
underlying infrastructure
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Web Services

¢+ Web services enabling transparent
application to application or machine to
machine communication on the World Wide

Web (WWW)

*  Web services are an attempt at making : .
bl licati loai ib| Interop Universal Service Interop Protocols

programmable application logic accessibie Stack (these layers are not delined yet)
using standard Internet protocols

*  Web services in this sense combine
component-based development and Web Universal Description,
technologies Discovery Integration (UDDI)

*+  Web services can be implemented on any _ _
|o|o’rform in any programming language, as Simple Object Access Protocol (SOAP)
ong as they can create and consume the
messages defined for the Web service = | > |
H ommon Internet Protocols
wﬂeﬁgce ‘ (HTTP, TCP/IP)

+ Additionally, mobile access of such Web

services offer new possibilities to interact
between user and network related new
contexts and information
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Service Discovery

* Why is there a need for Service Discovery?

» Service definition not only includes what the service should
do but also who is entitled to use it (security reasons)

» Creation and deployment are the means by which a
service is produced and put to work

= Announcement and discovery describes the techniques
employed to inform users of the existence and availability
of a service

= Service management describes the various ways a service
or resource can be defined, created, deployed,
announced, discovered, delivered and consumed
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Protocol Approaches

+  Service Location Protocol (SLP): provides a framework to allow
networking applications to discover the existence, location, and
configuration of networked services in enterprise networks

+ Lightweight Directory Access Protocol (LDAP): is a directory access
protocol based on the X.500 schema, the original design for a
directory service

¢ Universal Description, Discovery and Integration (UDDI): provides
functionality necessary in order to describe services, discover desired
services, and integrate services into service packages

*  Web Service Description Language (WSDL): defines an XML
grammar for describing network services as collections of
communication endpoints capable of exchanging messages

¢ Simple Object Access Protocol (SOAP): operates over HTTP
implementing remote procedure calls in XML
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Universal Description, Discovery
and Integration (UDDI)

+ UDDI specifically focuses on
functionality for the deployment and
discovery of Web services

¢ The concept behind UDDl is based on Peter Smyte
a distributed registry of service bfg%?f”my |17 4281 King's Bivd, Sydney, NSW
descriptions described with the help of | Heourlieais Peter@harboumetls coau

XML _|: www.harbourmetals.co.au — e — e —

a common ormat “Serving inner Sydney-Harbour ... ///!vBusinessService |

. contacts 23T701e54673nf... [

¢+ A common analogy used for UDDI is @ | panesssenicss «———— | | Gnine catalogue !

“phone book for Web services” denfertay N | Website where you. |

. .- categorybag + BindingTemplates :
¢ |t contains names, mailing addresses, e \ !_._ILZL ......... | :

TN T gl pbnyd iyt iy
contacts, contact phone numbers, Web | ‘&, oo | BindingTemplate 19
. ffered. add f Web | NACS { | KeyedRe | | SE2D412E5 -44EE-.. | o
SerV!CeS O erea, a resses o e b ooat7 i BEESZBM ' . htt pJ/www.sydney.netharbour.. @
services (i.e. URLs), meta-data v N | !_tMid?""_Sta.”ED.ei”s._‘21_._._._| o

) " ” 1 o e —
describing the “interfaces” of Web L Green’ [ ioidmsameain e
SErvices, etfc. { Yellow | 445(/3/36FC -2230;/3EDO... | ®

‘ ‘ o e - http:/iwww.rosetta.net/catalogPIP .
¢ The UDDI registry is a logically | . P2
centralised, physicollr distributed .
database with multiple root nodes that °
replicate data with each other on a .
regular basis °
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Lightweight Directory Access
Protocol (LDAP)

¢ The LDAP information model is
based on entries

* Anentry is a collection of attributes
that has a globally-unique

Distinguished Name (DN)

¢ The DN is used to refer to the entry

unambiguously

¢ Each of the entry's attributes has a
Organization type and one or more values

* The types are typically short strings,
Organizational Unit like “cn” for common name, or
“mail” for an e-mail address. The
syntax of values depend on the
UID = detken attribute type

¢ Directory entries are arranged in a
hierarchical tree-like structure

C=UK

O = DECOIT

OU = management

User ID
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Bottlenecks

¢ Existing technologies focus on a subset of issues thereby offering
different combinations of advantages and disadvantages:

s Centralised repositories are efficient but inherently not scalable

s Replicated databases are more scalable than centralised
solutions, but not truly distributed and additionally suffer from
update and synchronisation issues

= Architectures based on existing infrastructure are efficient, but
require additional configuration every time the infrastructure
(or the locality) changes

= Ad-Hoc networks are very adaptive and easy to set-up, but
have high overhead and are not scalable

Consultancy & Internet Technologies e s e e s s s ssssssssvsscssssee

© DECOIT GmbH
Foliennr.: 9



Service discovery platform

¢ Within the European project NOMAD (IST-2001-33292) a service

discovery platform has been developed to address the following

issues:
s Efficiency
»  Scalability

= Ad-Hoc operation, i.e. without prior configuration
= Dynamic service update support

*  This service discovery architecture is based on the concept of
intfegrating a distributed service repository based on a hierarchical
infrastructure

¢ In accordance with the concept of integration and extension of
COTS (Commercial-Off-The-Shelf) technologies a directory service
based on LDAP was chosen as a distributed database and
hierarchical service repository
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Service discovery platform

components

ServiceDiscovery
QueriesReferrals

OpenLDAP back-end API

Composite Services
Configurator

«Service Repository»
Root Directory

LDAP Referrals

Server

«Service Repository»
Directory Server

OpenLDAP back-end API

Composite Services
Configurator

«Service Repository»
Directory Server

«Service Repository»
Directory Server

LDAP Node Internal APl Node LDAP f Node
: ' ; ' ;
«Client» «Service «Service
LDAP Repository» Repository»
Application SLP Directory Agent SOAP £ UDDI Repository
.......................... ,
i i
«Service «Client» «Client»
Provider» User Agent & WebServices
Service Agent Application Application
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Software components overview

«executable»
UDDIBrowser

I ¢ Here you can see the communication

f' e PR — , between the UDDI browser and JLDAP
— Inquiry

¢ The UDDI browser uses UDDI4J to
connect to a modified SOAPUDDI

software and is acting as a usual UDDI
server

:
]
[}
K This software is called

—Qq Publish

Everything above this line can be replace with any UDDI Client
implementing the UDDI specification in version 2.0

Tomcat Servlet Engine 4.1.24 /
HTTP Server

UDDI_LDAP_CONVERTER

[m———————————— rpcrouter -
: —_Jww [T7 ¢ The backend of this converter uses
% UoOL ERE e o ! JLDAP to read and write a normal
; LDAPv3 conform directory

¢ To be independent from platform and
operating system the software has been
implemented in Java

[}

| * This has the benefit that various existing
S R software libraries in Java are available
OpenLDAP LDAP Directory (LDAPV3) ﬁ Gnd hgs been Used

e ————

LDAPConnection

«library»
JLDAP
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One simple example

¢ A user is searching for hotels in his environment

NOKIA

= Sevice Details ¢ He find some hotels

Service name: Hotel_Atlantic

Offered by business

gggggggg—chU—DOUU—UﬂBU—ZSZZ?

Accessible at: L g d

www atlantic-hotels.defbremen H e IS | OO kl n g fo r e.I-O I |S e
Implementing technical model

uuid: 1234567593

¢ He gets a security note

<)

+ He gets all information of this Web service
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Conclusions

+ Service discovery is an efficient way to recognise a service in a foreign
network automatically

The first approach is that we use a central database to find available services

Each service was assigned to a category, which offers information about the
service to the user

* The second decentralise approach includes different logical areas on several
server systems

This requires a continuously communication between all components

After a test phase one result was that the centralise data approach is the only
possibility for mobile users to get the services just in time with the correct
information

¢ The scalability ﬁroblem in such model has been solved by a central
repository which gets its information from different databases

¢ That is possible by the use of LDAP and UDDI as the most relevant protocol
standards which exist for service discovery
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Thank you for
your attention

DECOIT GmbH
FahrenheitstraBe 1
i D-28359 Bremen
M Germany

1 | Phone: +49-421-2208-185
| Fax: +49-421-2208-150 G
. detken@decoit.de NO/A(«AD
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