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This article describes the modern advanced IP network services used today and how

they will change at the future. This article will have a short description of the

differences of the competing hardware solutions (ATM, Gigabit Ethernet, Frame-Relay,

ISDN) and the kind of network services that can be built on them. This article will also

describe the extra protocols needed for the performance optimisation and the quality

improvement at the different layers of the OSI-model. After describing the data flow

layers of the OSI-model (layer one to four) the article will describe the services a

Advanced Intelligent Network (AIN) will support and provide at the application layers

of the OSI-model (layer five to seven).

The predefined Quality of Services (QoS) and support for a real-time content are the

most essential requirements for any system transporting a multimedia over network.

The QoS parameters are the building blocks of all multimedia systems. Multimedia

content places real-time requirements, such as low jitter and latency. Increased

bandwidth sometimes solves the problem, but the bottleneck always remains

somewhere in the network. The real-time (RTP, RTCP, RTSP) and the resource

reservation (RSVP) protocols are needed for a successful transportation of the real-time

sensitive content media over the networks. The goal is to offer variables such as

predictability, adaptability and scalability for the applications in a system that may

consist of the heterogeneous networks. Real-time protocols have also an important part

to play in solving the problem with the transportation of the distributed multimedia.

Traditionally the protocols of the Internet are considered as “best-effort”-protocols

meaning that they cannot meet the requirements placed by the real-time applications.



The same goes with meeting the requirements of a distributed data transportation (such

as multicasting over Internet), where the data should be sent only once and when there

are multiple receivers who should get the service within a predetermined quality.

The throughput of the private and the open networks is growing fast. Firms all over the

world are seeking for the opportunities to both cut the expenses down and increase the

number of the services the network may provide. Services deploying the network

performance, such as the teleconferencing over network, the voice calls over the

Internet (VoIP) or even the large scale data storage systems (NAS/SAN), still use

IP-based network model. Some extra concern has to be paid on because the Internet

today is far from a secure platform for these applications. Many of the services are still

quite vulnerable for the attacks from the Internet. Whether the Internet community

wants it or not the crimes committed against the private business networks show

growing numbers at the same time when the ways to resist the attacks are improving.

The IP security policy includes the use of firewalls, the data encryption and the strong

identifying mechanism, which all can be used as a protection from the hostile forces. As

we clearly see, that in the future the security aspects will be more and more important at

the design of the new protocols.

The challenges described at these paragraphs are all related with the simplicity of the

basic IP-model. This article will describe the ways the traditional IP-model has to be

improved in order to answer these challenges. Different services have many different

requirements for the underlying network and the requirements may vary quite a lot from

one to another. The key to the success is to improve the Internet or the company

intranets so that the applications may have a freedom of choosing the variables best

suited for the specific application.
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Useful sources of information

é Multimedia over IP: RSVP, RTP, RTCP, RTSP. Raj Jain, Internet article made
available at Http://www.cis.ohio-state.edu/~cliu/cis/ipmultimedia/ “This article has
a quite complete description of the real-time protocols needed for example with
Multimedia”

é Cisco White Paper: Gigabit Campus Network Design - Principles and Architecture.
Cisco Systems (1999), Internet article made available at
http://www.cisco.com/warp/public/cc/so/neso/lnso/cpso/gcnd_wp.pdf  “This article
has a quite understandable description of the Gigabit Networking with the Cisco’s
technology and it has also some designing examples of such networks.”

é Voice over IP: Strategies for the converged Network. Mark A. Miller, The M&T
Books, ISBN 0-7645-4617-1 (2000). “This book is a good starting point for anyone
willing to understand the ways the Real-time sensitive services (such as voice call
over Internet, VoIP) can be constructed nowadays”.

é IPSec: The New Security Standard for the Internet, Intranets, and Virtual Private
Networks. Naganand Doraswamy, Dan Harkins, Prentice Hall PTR, Internet
Infrastructure Series, ISBN 0-13-011898-2, (1999). “This book is a good starting
point for anyone willing to understand the IP Security schema and see the
possibilities that lies within this technology”.

é Cisco White Paper: Architecture for Voice, Video and Integrated Data. Cisco
Systems (2000), Internet article made available at
http://www.cisco.com/warp/public/cc/so/neso/vvda/iptl/avvid_wp.pdf “This paper
discusses Cisco AVVID (Architecture for Voice, Video and Integrated Data). Cisco
AVVID brings to multiservice networking a standards-based, open-systems
architecture for converged networking.”

é Cisco White Paper: Networked Multimedia Overview. Cisco Systems (1999),
Internet article made available at http://www.cisco.com/warp/public/614/19.html    
“This paper discusses the structure of the industry that is delivering multimedia, the
requirements that multimedia places on a network, and Cisco's products that will
enable multimedia both today and in the future.”

é Cisco White Paper: Advanced QoS Services for the Intelligent Internet. Cisco
Systems (2000), Internet article made available at
http://www.cisco.com/warp/public/cc/pd/iosw/ioft/ioqo/tech/qos_wp.pdf  “A good
introduction into the Cisco’s way of treating the Quality of Service (QoS) schema.”
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