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Applications that use directory services or relational databases operate in client-server mode
where a client requests information from a server, and the server returns a response to the
client. Communication between each client-server application is achieved by using separate
custom built front-ends with non-portable data formats. A need exists to access information
from different heterogeneous client-server systems in a standard message request-response

format.

This research proposes a generic XML document that presents a common request-response
interface to the client from which they can access network protocol or database information.
The XML component is easily adaptable to accessing any new client-server type protocol or

database data that may be added to a server.

The approach in determining the XML elements is, firstly review each systems command and
data structure separately, and then determine if there are any commonalities within each
protocol that would allow for a common representation of both the data and command

structure.

For the purposes of this project, three different data sources that are typically used in an

Internet application were analysed, namely:
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e A TCP based server program.
e A relational type database.

e A directory service.

The solution was implemented using Linux as the operating system, Java as the programming
language, MySQL as the relational database, openLDAP as the directory server and a
proprietary TCP based server application. Initially the complete system was developed for the
proprietary TCP-based application. The other systems were added with minimum additional

work.

The result of the implementation was that it is relatively easy to add new protocols (for e.g.
LDAP) on an as needed basis with minimal changes required on the server side. A client will
receive XML responses that the client can either adapt (typically using a separate style-sheet)

to their specific needs or use the existing front-ends if they are suitable.

After the design was implemented and tested, the performance of XML and non-XML
messages was evaluated. As expected the increased verbosity of XML results in a larger
footprint that requires more processing time and resources. This means that any
implementation using XML has to carefully weigh the benefits of flexibility, extensibility and

standard message formats against reduced performance.

After evaluating XML type messages in an Internet type environment that involved human-
computer interaction, it was concluded that the slower response times is not that significant to

negate the benefits of a common message interface provided by using XML.
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SAMEVATTING VAN VERHANDELING

DIE ONTWERP VAN ‘N GENERIESE
BOODSKAP-INTERVLAK VIR ‘N KLIENTBEDIENER-STELSEL MET BEHULP
VAN XML
deur

Suvendi Chinnappen Rimer

- -étudieleier: Prof G.P. Hancke
Departement: Elektriese, Elektroniese en Rekenaar-Ingenieurswese
UNIVERSITEIT VAN PRETORIA
Graad: Ming (Rekenaar-Ingenieurswese)

Toepassings wat gidsdienste of verhoudingsdatabasisse gebruik, werk in ‘n kliéntbediener-
modus waar die klient inligting van die bediener versoek en die bediener ‘n antwoord na die
kliént terugstuur. Kommunikasie tussen elke kliéntbediener-toepassing vind plaas deur die
gebruik van afsonderlike toegewyde intervlakke met nie-oordraagbare data-formate. ‘n
Behoefte bestaan om toegang te verkry tot inligting vanaf verskillende heterogene

kliéntbediener-stelsels deur ‘n standaard versoek-antwoord-formaat te gebruik.

Hierdie navorsing stel ‘n generiese XML-dokument voor wat ‘n algemene versoek-antwoord-
intervlak vir die kliént aanbied waarvandaan kliénte toegang het tot netwerk-protokol- of
databasis-inligting. Die XML-komponent is maklik aanpasbaar vir nuwe Internet-tipe

protokolle of databasis-inligting wat tot die bediener bygevoeg word.

Die benadering tot die bepaling van die XML-elemente was om elke stelselopdrag en
datastruktuur afsonderlik te beskou en dan te bepaal watter ooreenkomste binne die protokolle
bestaan wat ‘n gemeenskaplike voorstelling van beide die data- en die bevelstruktuur moontlik

maak.

Vir die doel van hierdie navorsing is drie verskillende bronne van data wat tipies in Internet-

toepassings gebruik word, ontleed:
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e ‘n TCP-gebaseerde bediener-program
e ‘n verhoudingsdatabasis

e ‘n gidsdiens

Die oplossing is geimplementeer deur Linux as die bedryfstelsel, Java as die
programmeringstaal, MySQL as die verhoudingsdatabasis en openLDAP as die gidsdiens te
gebruik. Eerste is die totale stelsel vir die TCP-gebaseerde toepassing ontwikkel en die ander

twee toepassings is sonder veel bykomende werk bygevoeg.

Die bevinding tydens die implementeering was dat dit maklik is om nuwe protokolle (bv.
LDAP) by te voeg met minimale veranderings aan die bediener se kant. ‘n Kliént sal XML-
antwoorde kry wat die kliént kan aanpas vir sy spesifieke behoeftes of slegs deur die

beskikbare intervlakke te gebruik.

Nadat die ontwerp geimplementeer en getoets is, is die gedrag van XML teen nie—XML
boodskappe geévalueer. Soos verwag is, het die beter woordrykheid van die XML ‘n groter
voetspoor tot gevolg wat meer prosesseertyd en hulpbronne benodig. Dit beteken dat enige
implementering wat XML gebruik, die voordele van aanpasbaarheid, uitbreibaarheid en

standaard boodskapformate teen verlaagde werkverrigting moet afspeel.

Nadat die gebruik van XML-tipe boodskappe beoordeel is in ‘n Internet-omgewing waar
mens-rekenaar interaksie betrokke is, is tot die gevolgtrekking gekom dat die voordele van die
gemeenskaplike boodskapintervlak, deur die gebruik van XML, groter is as nadeel van die

effens stadiger reaksietyd.
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List of Abbreviations
CIM Common Information Model
DAP Directory Access Protocol
DIT Directory Information Tree
DN Distinguished Name
DTD Document Type Definition
DSML Directory Services Markup Language
| ESD ”Extendgéé;\;ices Daemon
HTTP HyperText Transport Protocol
LDAP Lightweight Directory Access Protocol
OSI Open Systems Interconnection
RDN Relative Distinguished Name
SGML Standard Generalized Markup Language
SOAP Simple Object Access Protocol
SQL Structure Query Language
TCP Transmission Control Protocol
XML eXtensible Markup Language
WSDL Web Services Description Language
UDDI Universal Description, Discovery and Integration
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