äÍæ ØÑíÞ ãÚáæãÇÊí æØäí ÓÑíÚ áÎÏãÉ ÇáÞØÇÚ ÇáÃßÇÏíãí æÇáÈÍËí 



ÚÈÏÇáÚÒíÒ Èä ÍãÏ ÇáÒæãÇä ¡ íæÓÝ ãäÕæÑí



ÅÏÇÑÉ ÇáÔÈßÉ ÇáæØäíÉ

ãÏíäÉ Çáãáß ÚÈÏÇáÚÒíÒ ááÚáæã æÇáÊÞäíÉ

ÇáÈÑíÏ ÇáÅáßÊÑæäí:  zoman@kacst.edu.sa  yusuf@kacst.edu.sa
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æÊÚÑÖ ãÞÊÑÍÇ áÈäÇÁ ÇáÔÈßÉ ÇáÃßÇÏíãíÉ ÇáÓÚæÏíÉ (SaudiNet) æÇáÐí íÚÊãÏ Úáì ÇÓÊÈÏÇá äÙÇã ÇáÊÎÇØÈ SNA ÇáãÓÊÎÏã Èíä ÃÚÖÇÁ ÇáÔÈßÉ ÇáÎáíÌíÉ ÈäÙÇã ÇáÊÎÇØÈ TCP/IP¡  æÚáì ÑÈØ ÌåÇÊ ÌÏíÏÉ¡ æÇáÃåã ãä Ðáß Úáì ÈäÇÁ ÚãæÏ ÝÞÑí áäÞá ÇáãÚáæãÇÊ Úáì ãÓÊæì ÇáããáßÉ. 
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ABSTRACT: This paper focuses on the technical aspects and issues involved in building an information super highway connecting academic institutions, research centers, and public libraries in Saudi Arabia. Its main objective is to emphasize the importance of building a nation-wide infrastructure based on TCP/IP. 

It proposes a full implementation of SaudiNet that is based on converting the existing SNA-based network (GULFNET) to a TCP/IP-based network, connecting new sites, and most importantly building a country-wide information backbone.

Implementing SaudiNet requires not only hardware, software and communication lines but also manpower and cooperation. Essential requirements for establishing SaudiNet are discussed in consideration of current and future data services.



Introduction�

 In this information technology age as the dependency on the global connectivity increases, many countries are concentrating on building their own national information super highways. Furthermore, governments have set programs to encourage their people  to implement and use information super highways. For example, the USA government lead by the Clinton administration announced a nation-wide program to develop and use a country-wide information system called the National Information Infrastructure (NII) [1].

This paper focuses on the technical aspects and issues involved in building an information super highway connecting academic institutions, research centers, and public libraries in Saudi Arabia. This information super highway, referred to as SaudiNet (named during the 9th GULFNET annual meeting [2]) would serve the above sectors through a network of computerized information systems based on TCP/IP protocols [3]. It will be built over the existing academic and research SNA-based network, GULFNET [4]. It should provide tools and services for efficient communications, easy information access and dissemination, and resource sharing. Furthermore, it should seamlessly integrate with the neighboring and international information super highways (e.g., the Internet) as communication links to them become available. Other aspects such as economic, social, and legal issues involved in building a nation-wide information infrastructure can be found in [5].

The roles and tasks of SaudiNet should include choosing and implementing unified procedures and standards, connecting academic, research, and library information resources, providing access to available information, and prepare high quality manpower. The development of SaudiNet  will have a tremendous  impact on educational and research progress in Saudi Arabia, and will enable Saudi Arabia to play a major role in regional development through information super highways.

The paper starts with an overview of the current academic and research  networking status in Saudi Arabia. This is followed by a proposal for a full implementation of SaudiNet focusing on issues related to its backbone infrastructure, potential members, and operation and information centers. The benefits and services of SaudiNet are also highlighted. Implementation requirements and phases of SaudiNet are outlined.

Current Networking Status 

GULFNET was established in 1985 and linked to BITNET in 1987 [4]. Currently, there are twelve members in Saudi Arabia connecting their mainframe computers via leased lines (9600 bps) using SNA protocols. The main objective of GULFNET was to provide an electronic exchange medium for the research community in the region. In addition to e-mail, GULFNET enables users to access services provided by King Abdulaziz City for Science and Technology (KACST) such as the National Bibliographic Databases. Users in most GULFNET nodes are able to access library services at King Saud University (KSU), King Abdulaziz University (KAAU), and King Fahad University for Petroleum and Minerals (KFUPM). 

At the beginning of 1997, GULFNET left BITNET by discontinuing the link between  KACST and George Washington University in USA. Currently, GULFNET is connected to the Internet through a satellite earth station located at King Faisal Specialist Hospital and Research Center (KFSHRC). Consequently, KACST acts as a GULFNET-to-Internet gateway through a setup of UNIX servers connected to KACST’s mainframe computer using TCP/IP protocols.

Although BITNET has been an extremely valuable system for the past several years, it has reached its limit due to the following:

An alternative global network called the “Internet” has grown exponentially with over 40 million users and over 10 million computers in over 100 countries (see � REF _Ref386171418 \* MERGEFORMAT �
Figure 
1
�).

The number of BITNET nodes around the world has decreased remarkably during the past couple of years, thus reducing the momentum and the support it had gained in its early years. The number of BITNET/Internet gateways is also decreasing at an alarming rate (see � REF _Ref386171418 \* MERGEFORMAT �
Figure 
1
�).

It has been announced that BITNET will be phased out by the end of 1997 in most locations [6].

Services and resources available on the Internet exceeds by far those offered over BITNET.

Graphical user interfaces (GUI), a necessary component these days, is virtually absent in most of BITNET applications.

The hardware requirements for running BITNET are quite inflexible compared to the Internet. Any computer that supports TCP/IP standards can be linked to the Internet regardless of its make. Nowadays, TCP/IP is available on most computers.

�

Figure � SEQ Figure \* ARABIC �
1
�: Internet VS BITNET Growth [7]



SaudiNet

SaudiNet evolved from a pilot project [2] connecting three sites in Saudi Arabia, namely, KACST, KSU, and KFUPM, to the Internet through a satellite link located at KFSHRC. It is an information super highway connecting academic institutions, research centers, and public libraries in Saudi Arabia through a TCP/IP-based computer network. 

Since the proposal of SaudiNet in April 1993 [2], except for KACST, little TCP/IP developments have been accomplished by the GULFNET members.

Unfortunately, experience within GULFNET has shown that there is little enthusiasm in moving towards TCP/IP technologies. This is  because it is believed that migrating to TCP/IP is needed only if there is a connection to the Internet. Otherwise there is no urgent need to use or convert existing networks to TCP/IP-based networks. 

The main objective of this paper  is to change this view by emphasizing that building a nation-wide infrastructure based on TCP/IP technology is as important as connecting to the Internet.  It is important to be ready and to build local experience before connecting to the Internet.

This paper proposes a full implementation of SaudiNet. It is based on converting the existing SNA-based network (GULFNET) to a TCP/IP-based network referred to as SaudiNet, connecting new sites, and most importantly building a nation-wide information backbone.

Section 3-1 discusses the establishment of the nation-wide backbone. Section 3-2 suggests a list of potential members. For a reliable and operational network, Network Operation and Information Centers (NOC and NIC) should be established.  Section 3-3 highlights the tasks and roles of SaudiNOC and SaudiNIC. 

Backbone Infrastructure

SaudiNet will consist of a main backbone connecting the major sites (referred to as mainhubs) in different provinces of Saudi Arabia. � REF _Ref386171808 \* MERGEFORMAT �
Figure 
2
� shows a possible layout of SaudiNet.

The SaudiNet infrastructure should utilize the forthcoming PTT digital network  in which there are fiber optic lines going around the country as well as lines connecting major cities (e.g., Riyadh, Jeddah, and Dhahran). The SaudiNet backbone should connect the primary academic and research institutes in the eastern, western, and central regions (e.g., mainhubs: KFUPM, KAAU, and KACST). It should have backup links for better reliability and connectivity. Secondary sites in those regions can gain access to SaudiNet by connecting to the mainhubs.

SaudiNet can be built gradually by first linking the major sites and progressively linking new sites. The backbone should use fiber optic lines with a minimum speed of T1 (1.455 Mbps). Secondary sites connected to the backbone should use ISDN lines (if possible) with bandwidth of multiple 64 Kbps, or any other data service provided by PTT with minimum speed of 64 Kbps. Section 5-3 highlights more details on the telecommunication needs of SaudiNet.



Potential Members

 

�

Figure � SEQ Figure \* ARABIC �
2
�: SaudiNet Layout

The potential members of SaudiNet are GULFNET members intending to convert their SNA based connectivity to TCP/IP. Additionally, it is suggested that any new academic, research, or library site that wants to connect to the national academic and research network can join SaudiNet. The following is a suggested list of initial sites that would contribute to the information infrastructure of the national information super highway (this alphabetically ordered list is not meant to be comprehensive):

Imam Mohammed bin Saud Islamic University – Riyadh

Institute of Public Administration – Riyadh

Islamic University – Madinah

King Abdulaziz City for Science and Technology – Riyadh

King Abdulaziz Public Library – Riyadh

King Abdulaziz University – Jeddah

King Fahad National Library – Riyadh

King Fahad University for Petroleum and Minerals – Dhahran

King Faisal University – Al-Ahsa

King Saud University – Riyadh

King Saud University Campus – Qassim

King Saud University Campus – Abha

Umm Al-Qura University – Makkah

Network Operation and Information Centers

Request For Comments (RFC) 1302 [8] defines a Network Operations Center (NOC) as “an organization whose goal is to oversee and maintain the daily operations of a network.”, and a Network Information Center (NIC) as “an organization whose goal is to provide informational, administrative, and procedural support, primarily to users of its network and, secondarily, to users of the greater Internet and to other service agencies.” It is often the case that the same organization carries out the duties of both an NIC and  NOC.

This section highlights the tasks and roles of each SaudiNOC and SaudiNIC.

SaudiNOC 

The SaudiNet’s Network Operation Center (SaudiNOC) has two main tasks: the day-to-day network operation and support, and connecting new sites to SaudiNet.  �Network operation and support include installing and configuring equipment, setting up network services, managing the network, solving problems, monitoring the network security, collecting and reporting network statistical usage, and coordinating with other  sites connected to the network for overcoming problems.

SaudiNOC will assist new sites in getting connected to SaudiNet. This includes some of the tasks required to connect a site, such as, strategic planning, acquiring a link to a mainhubs, purchasing equipment, configuring the local area network (LAN) with legal IP addresses and getting the required man power. 

SaudiNIC

The SaudiNet’s Network Information Center (SaudiNIC) has two main tasks: Registering new sites and providing technical and administrative support to the users of SaudiNet and connected sites. Registration includes adding domain names of new sites to the Saudi Domain Name Space (COM.SA, EDU.SA, GOV.SA, NET.SA, ORG.SA) for name resolution and electronic mail delivery.

SaudiNIC will also provide information (e.g., guides, How-To documents, and tutorials) that makes the use of SaudiNet as easy as possible. It will publish and distribute information about SaudiNet and its services, and provide help desk services to users. It will conduct public seminars and arrange a variety of training courses.

Implementation Requirements

Implementing SaudiNet requires not only hardware, software and communication lines but also manpower and cooperation. They are very critical in developing and maintaining a reliable and usable network. In this section basic requirements in establishing SaudiNet are discussed.

Manpower

There is an acute shortage of qualified and skilled manpower in computer networking technologies in general and in TCP/IP in particular. Training needs are quite apparent at various levels. Preparation and implementation of training programs, with the objective of enhancing the skill levels of manpower are necessary. Universities and government training institutes are advised to provide courses related to TCP/IP and UNIX systems as part of their curriculums.

Trained and skilled people are needed to plan, implement, operate, and support SaudiNet. For each site connected to SaudiNet, at least three people are needed:

System administrator, to administer UNIX systems and manage TCP/IP servers for e-mail, DNS, firewall, etc.

Network administrator, to manage IP addresses, communication links, LANs and TCP/IP clients. 

Network technician, for day to day user and operation support, trouble-shooting LANs, as well as installation and configuration of TCP/IP clients.

More people may be needed for some sites to provide extra services. For example,  web publishing, database access, remote access, and so on. 

At the SaudiNIC/NOC there should be at least ten people to provide 24-hour services:

Two system administrators, to administer UNIX systems and manage TCP/IP servers for mail, DNS, firewall, etc.

Network administrator, to manage IP addresses, communication links, public networks and TCP/IP clients. 

Registration and connection coordinator, for new sites connecting to SaudiNet.

Manager, for overseeing and coordination between SaudiNOC and SaudiNIC and implementing the goals of SaudiNet. 

Network and telecommunication technician, for day to day operations of the network. 

At least three people working as a user support group.

Operator, for day to day backups and coordinating with remote operators during network or power outages.

Software and Hardware

Depending on the size, each site needs a number of machines, preferably UNIX boxes, to provide network services such as WWW, FTP, mail, library and DNS services. These machines are connected by a LAN (referred to as the public network) which is connected using routers to SaudiNet on one side and their own private network on the other. This scenario is commonly used by the Internet community. It keeps into account the important issues of flexibility, compatibility, performance and security.  For a typical site configuration see � REF _Ref385752246 \* MERGEFORMAT �
Figure 
3
�. Basic hardware and software required for each site would be [9]:

A router which will connect the site’s LAN to the SaudiNet backbone. It also acts as a packet filtering firewall and  keeps track of packet traveling in and out. The router should contain at least one serial port (compatible with the telecommunication link equipment) on one side and a network port that connects the site’s LAN on the other side.

It is recommend that each site divides its network into two parts: A public network that is seen by the world and a private network that is hidden from the world. This means that two routers will be required; a public router and a private (isolation) router as shown in � REF _Ref385752246 \* MERGEFORMAT �
Figure 
3
�. The public router connects the site’s public LAN to one of the mainhubs of the SaudiNet backbone, while  the isolation router connects the site’s private LAN to the public LAN.

Internet servers, each is a computer that provides a variety of services for both internal and external users. It will house the Domain Name Server (DNS), Mail relay, WWW services, FTP services, Proxy servers, etc. External users will access this computer to know more about (or use) the site. Anything that a site wants the world to know about will be placed on these servers. Here is a short description of most provided services:

DNS server will maintain and provide (resolve) information about site’s public hosts as well as provide MX records (i.e. where mail sent to this site will be forwarded to). 

Mail relay server will receive any mail sent to the site’s domain and  pass it on to the site’s central mailhub. 

WWW server will provide  information about the site to external and internal users.  WWW proxy provides an important feature called caching which stores and serves  the frequently accessed pages locally, thus reducing the network traffic. 

���
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�: Typical Site Configuration





  �FTP server will allow downloading (and uploading) public domain software and data to users.  

Proxy services will allow internal users to access external information/resources in a controlled manner without jeopardizing the security of the site.

A central mailhub is a computer where all incoming mail will arrive. All incoming mail will be checked here with the alias database and depending on users preference, the mail will  either be left locally or forwarded to another machine (a mainframe, departmental server, another site, etc.) or read from a PC via a POP client. This computer may also contain the private DNS, i.e., it will resolve all the hosts in the private network. This computer will run mailserver, POP server and the private DNS software.

Telecommunication Infrastructure

The bandwidth of a network backbone determines the capacity of the information super highway. The wider the more data can pass through. This is an analogous to the number of lanes in a highway, increasing the number of lanes of the highway increases the number of cars that can pass through the highway.

Currently there is an acute shortage of high speed data communication links. At present local PTT lacks a digital network that is capable of high speed data transmission. This in turn limits the ability to transfer data or even remotely access this data in an efficient and cost effective manner.

The dedicated communication lines currently provided by PTT are analog conditioned leased lines with guaranteed speed of up to 9600 bps. With good modems, a leased line may operate at higher speeds of 19.2 to 28.8 Kbps. PTT also provides data packet switched services called Al-Waseet based on X.25 with a speed of 2400 bps. It is obvious that these data transmission speeds are extremely low especially for TCP/IP-based applications provided to multi-user sites.  

A 64 Kbps line can typically support up to 20 simultaneous users, while a T1 (1.455 Mbps) link can support hundreds of simultaneous users. When the number of users is in the range of thousands more than one T1 link are needed.  Table 1 [10] depicts the maximum number  of simultaneous users supported by different link speeds at moderate usage.

Currently, PTT is enhancing its network as part of  the five-year TEP-6 [11] project which will provide digital services. Its focus is on voice services and data services are not a major issue�.

Initially, the bandwidth of SaudiNet backbone should be at least T1/E1 which links mainhubs of SaudiNet (i.e., KACST, KFUPM, and KAAU). It is expected that the bandwidth will be upgraded to a higher speed, such as T3 (45 Mbps), within two to three years of�

Table � SEQ Table \* ARABIC �
1
�: Number of simultaneous users VS Line speeds��Max  users�Link type�Comments��4�28.8 Modem�Using compression and new (56 Kbps) modems will increase the number of users.��16�ISDN, 1B 

(64 Kbps)�Not yet available in Saudi Arabia. It is expected that ISDN services will be available soon !��35�ISDN, 2B 

(128 Kbps)�       ��100’s�T1 

(1.455 Mbps)�Not available yet in Saudi Arabia.���operation. Depending on the requirements, secondary sites linking to the backbone can use T1 or B-ISDN (with multiple 64Kbps) lines. VSAT links, whenever they are available�, can be used by sites that can not obtain territorial high speed lines. Usually, VSAT lines can be leased at multiple speed of 56 or 64 Kbps.

Note that the above mentioned bandwidth might not be available immediately. However, to achieve the design goal of implementing SaudiNet, the utilization of  existing data services should be maximized by using advanced equipment (e.g., fast modems with data compression) and limiting the number of simultaneous user access. At the same time,  an action plan for requesting high-speed lines from PTT should be produced collectively by SaudiNet members and implemented. Below are various options that are available now:

A leased line with fast modems. This requires a pair of fast modems and a leased telephone line between KACST router and the site router. Depending on the quality of the link and the capabilities of the modems, throughput can be as low as 14.4 Kbps and as high as 64 or more Kbps.

A wireless connection. Various wireless technologies are available in the market. The most common one is a microwave link. Microwave connectivity requires a pair of microwave transceivers, microwave modems, CSU/DSU equipment, and a line of sight between the two side of the line. Speeds of over 1.5 Mbps can be achieved.

A PPP dial-up connection. It is peer to peer as opposed to LAN-to-LAN communication. This is the simplest and cheapest solution. It requires a computer, a modem and a dial-up account. It is practical for a site with a small number of users. Depending on the quality of the link, speeds of 28.8 Kbps or more can be achieved.

Information Infrastructure.

Implementing SaudiNet will have a huge impact on the educational and research developments in Saudi Arabia. Thus, it is required to establish and develop information systems at various levels to formulate the national academic and research information infrastructure. Information is considered as the blood of a network. If there is no information there is no life in the network.

With respect to information, each member of SaudiNet is encouraged to be active by providing and publishing information in different  forms instead of passively navigating the network and retrieving information. 

In a TCP/IP environment, information can be provided in different forms including HTML documents (Web pages), files via FTP, gopher menus, telnet access to databases and library catalogs, and gateway applications to legacy information systems. These type of will facilitate the following:

better cooperation between universities in exchanging  course schedules and other information,

remote access to library catalogs and databases,

inter-library loans,

dissemination of research results on the network,

setting up archives of freely available documents, programs, and utilities,

electronic conferencing and communications,

information dissemination in general,

special interest discussion groups,

resource sharing,

distance learning, and many other services.

Cooperation and Coordination.

Computer networks are built over cooperation and coordination. Thus, to build a network at the national level it is important that all members of SaudiNet cooperate at the different levels such as strategic planning, policy formulation, connectivity, network operations, documentation, training, user awareness, and so on. The SaudiNIC/NOC should facilitate this cooperation. 

Different committees and task force groups need to be created to look after the operation and development of SaudiNet. These committees can utilize the network to exchange ideas and discuss issues using electronic mail services. Currently, there are two committees looking after GULFNET, namely, the GULFNET Steering Committee (GSC) and the GULFNET Technical Committee (GTC). IT managers at GULFNET nodes are the members of GSC, while node administrators are the members of GTC. For SaudiNet, we propose three committees, namely:

SaudiNet Chancellors Committee (SCC): A committee of presidents of concerned institutes. Their main tasks would involve approving recommendations and budget proposed by SSC.

SaudiNet Steering Committee (SSC): A committee of IT directors of concerned institutes. Their emphasis would be on strategic and policy issues (similar to GSC), it would complement the STC.

SaudiNet Technical Committee (STC): A committee of technical administrators of concerned institutes. They will primarily concentrate on operational and technical issues.

User Awareness

SaudiNIC is the centralized help desk for individual and sites. It will provide services including training courses, online tutorials,  reference materials, network documents,  and help instructions. 

Additionally, each site should provide similar services to its users to improve their awareness level about SaudiNet and its services.

Funding and Support

The authors believe that the nation-wide backbone linking major sites should be funded by the government (e.g., PTT should provide communication links free-of-charge for research and academic use). The administration and maintenance of the mainhubs at the major sites, would be their own responsibility.

Since the development of SaudiNet will have a tremendous  impact on educational and research development in Saudi Arabia, adequate resources in terms of qualified staff and money are necessary specifically at the initial stages. A strong commitment to support the development of SaudiNet will be required from the decision makers in various academic and research institutes.

Initial Implementation phases

The authors strongly recommend implementing SaudiNet on the existing (9600 bps) communication lines rather than waiting for PTT to provide higher speed lines. Fast modems and compression techniques can be used to maximize the utilization of existing lines. This step will assist in building local experiences and make connected sites ready whenever the Internet become available in Saudi Arabia. 

Until better data services provided by PTT, here are the  initial steps in implementing SaudiNet:

Converting the existing SNA-based links to TCP/IP. This  involves setting up Internet-based (SMTP) mail system and DNS servers. It has been started with some GULFNET nodes (e.g., KFUPM, IPA, and KSU) and a technical report has been written illustrating this step [12]. 

Creating a task force  from the members of  GULFNET technical and steering committees to set up an action plan to request high-speed communication lines from PTT to build the backbone and connect GULFNET members to it.

At each site, setting up a public LAN through which information services can be provided. This public LAN may connect to the site’s private LAN using an isolation router.

Conclusions

In this information technology age, information super highways have become a necessity rather than a privilege. Current setup of the academic and research network in Saudi Arabia (i.e., GULFNET) can not play the role of Saudi information super highway. This is simply, because of its limitations associated with its networking protocol technology. However, fully implementing SaudiNet based on TCP/IP as well as using high speed lines would provide the nation-wide information super highway.

The importance of establishing SaudiNet is derived from the needs to enhance GULFNET services and to build a nation-wide information super highway. Additionally, there is a strong desire resulting from activities among universities, research centers, and libraries, of having high-speed computer networks facilitating close cooperation and connecting their services and resources.

Building the backbone of SaudiNet requires very high speed lines that should be provided by PTT hopefully as an outcome from the current project TEP-6. Therefore, members of SaudiNet, collectively, should form an action plan to submit a request to PTT for high speed lines. Besides high speed lines, developing and maintaining SaudiNet require the establishment of SaudiNOC/NIC, cooperation and coordination among the members of SaudiNet, support from decision makers, and skilled manpower.

GULFNET should enhance its services by adapting TCP/IP protocol standards. Its members are advised to migrate immediately towards TCP/IP technology and not wait until Internet services become available in Saudi Arabia. Even if there is no connection for the time being to the Internet, SaudiNet can provide nation-wide information services based on TCP/IP applications (WWW, FTP, USENET, and Telnet).

The development of SaudiNet should start right away by migrating SNA-based lines used by GULFNET nodes to TCP/IP-based lines. New hardware (i.e., fast modems) can be used to maximize the line utilization. This step will support e-mail connectivity to the whole world as well as some limited access to full-range of TCP/IP applications (WWW, FTP, etc). 

Research and academic organizations as well as business sectors are advised to strongly pass their needs to PTT for high speed data services beyond the (2400 bps) Al-Waseet or (9600 bps) leased lines. A nation-wide conference should be held to discuss the current and future needs of data services by users in Saudi Arabia. 
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APPENDIX A: NOMENCLATURE


bps
	bits per second


BITNET	A computer network connecting academic and research institutes in USA based on NJE protocols

B-ISDN	Broadband integrated services digital network. 

CSU/DCU	Customer service unit/data service unit

FTP	File transfer protocol.

DNS	Domain name services

E1	European telecommunication standard with speed of 2 Mbps

GUI	Graphical user interface

GULFNET	A computer network connecting academic and research institutes in the Gulf area based on NJE protocols

GST	GULFNET steering committee

GTC	GULFNET technical committee

HTML	Hypertext markup language

ISDN	Integrated services digital network

IT	Information technology

KAAU	King Abdulaziz university

KACST	King Abdulaziz city for science and technology

Kbps	Kilo bits per seconds

KFSHRC	King Faisal specialist hospital and research center

KFUPM	King Fahad university for petroleum and minerals

KSU	King Saud university

LAN	Local area network

Mbps	Mega bits per seconds

MX	Mail exchange

NIC	Network information center

NOC	Network operation center

PC 	Personal computer

POP	Post office protocol

PTT	Post, telegraph and telephone

SaudiNet	A computer network connecting academic and research institutes in Saudi Arabia based on TCP/IP protocols

SaudiNIC	SaudiNet network information center

SaudiNOC	SaudiNet network operation center

SCC	SaudiNet chancellors committee

SMTP	Simple mail transfer protocol

SNA	System network architecture

SSC	SaudiNet steering committee

STC	SaudiNet technical committee

T1	North American telecommunication standard with speed of 1.455 Mbps

T3	North American telecommunication standard with speed of 45 Mbps

TCP/IP	Transport control protocol / Internet protocol

UNIX	A time-sharing and multi-user operating system.

VSAT	Very small aperture terminal

WWW	World wide web



� Appendix A includes nomenclature.

� Originally, the focus of the TEP-6 project was only on voice services, as it has been stated unofficially by a number of PTT and AT&T representatives in different presentations and seminars.

� A Council of Ministers’ decree number 110 issued on 26/7/1416h permitting and regulating the VSAT services. PTT expected VSAT services will be available by the end of 1996 !!
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