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Tomorrow's VoIP technologies bring 
significant new challenges to network 
development and operations. The architects 
of next-generation networks require the ability to 

develop, validate and ratify this new technology — 
Inet's Spectral MGTM is the diagnostic solution. 

Spectra2 MG offers powerful applications to test 
media and associated signaling in the emerging 
packet-switch environments of next-generation 
networks. It allows carriers and equipment manu-
facturers to verify network operation under true 
conditions and ensure network interoperability. 
Spectra2 MG offers Media Gateway (MG) and 
Media Gateway Controller (MGC) test tools, 
allowing developers to test these critical elements 
of the next-generation network. 
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THE ITHACI PROJECT 

Experiments and Enhancements for 
IP and ATM Integration: 
The IthACI Project 
Ilias Andrikopoulos and George Pavlou, CCSR, University of Surrey 

Panos Georgatsos, Nicholas Karatzas, and Kostas Kavidopoulos, Algonet S.A., Greece 

Jurgen Rothig and Sibylle Schaller, CCRL, NEC Europe Ltd., Germany 

Dirk Ooms, Alcatel Bell, Belgium 

Pim Van Heuven, IMEC, University of Gent, Belgium 

1 The terms MPLS and IP 
switching are used inter-
changeably throughout 
this article. 

ABSTRACT 
IthACI has been a European project in the 

ALI'S framework concentrating on fast layer 2 for-
warding methods for IP traffic based on labeled 
flow mechanisms. The approach is also known as 
IP switching and is considered promising for 
enhancing IP performance. Several flavors of IP 
switching have been proposed by various vendors 
(e.g., IP Switching by Ipsilon, Tag Switching by 
Cisco, ARIS by IBM, IPSOFACTO by NEC), all 
of them different and not interoperable. IP Switch-
ing has been adopted by the IETF under the 
umbrella of Multi-Protocol Label Switching 
(MPLS).1 Although MPLS has made remarkable 
progress recently, a number of issues remain large-
ly open for further investigation. The scope of the 
IthACI project was to address such issues and pro-
pose solutions. The issues addressed were multi-
cast, QoS, resource management, and mobility 
support in a multicast environment. IthACI con-
ducted both theoretical and experimental work. 
Three network islands, each based on a different 
flavor of IP switching, were set-up and the interop-
erability of these different IP switching/MPLS fla-
vors were investigated and demonstrated. 

INTRODUCTION 
Since its inception around 1990, asynchronous 
transfer mode (ATM) network technology has 
been regarded as an antipode to existing Inter-
net Protocol (IP) technology. ATM has started 
being deployed by traditional voice carriers 
(telephone companies), while IP is deployed by 
carriers of data traffic. ATM is considered to be 
fast, but complex, expensive, and ineffective for 
short-lived applications, mainly due to its con-
nection-oriented nature. IP is regarded as sim-
ple, mature, well proven and accepted over the 

years, but missing QoS functionality and result-
ing in slow speeds due to the implementation 
routing functionality in software. Efficient meth-
ods for combining IP and ATM technology and 
transporting IP traffic over ATM backbone 
infrastructure have been considered. The result 
is known as "IP Switching" — a kind of IP router 
with IP protocol functionality that employs ATM 
hardware for efficient data forwarding. 

Oyinally, various flavors of IP Switching 
were roposed: Ipsilon IP Switching, Cisco Tag 
Switching, IBM ARIS, Toshiba CSR, NEC 
IPSOFACTO, just to name a few. This prompt-
ed the Internet Engineering Task Force (IETF) 
to address a standardized approach through a 
working group on multiprotocol label switching 
(MPLS). 

IthACI [1] (Internet and the ATM: Conver-
gence and Integration) was a European 
Advanced Communications Technologies and 
Services (ACTS) project, which ran from March 
1998 to Dec 1999 with the overall scope to eval-
uating and contributing to the different tech-
nologies that permit the efficient transport of IP 
traffic over, private or public, ATM backbone 
infrastructure. In this context, the project 
addressed the requirements for efficient IP mul-
ticasting, accommodation of QoS demands, 
mobility in a multicast environment, and 
resource management. It subsequently under-
took enhancements of existing IP switching solu-
tions with respect to the previous features, and 
generated recommendations based on experi-
ence gained from implementation and experi-
mentation. 

Besides the functional enhancements, the 
project's main goal was to influence the actual 
standardization process in the area of IP switch-
ing, and thus to work within and bring the pro-
ject results to the IETF MPLS working group. 
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