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Preamble

There is no doubt that the information technology revolution will have a greater impact on the world than the industrial revolution. In order to be able to keep in pace with that revolution it is necessary to create a proper communication and management infrastructure and to be able to measure a society's progress on that road. Proper priorities should be set in terms of capital investments and policy support to establish effective information society
It is clear that developing countries have an insufficient number of ISPs and Internet hosts per capita to enable them to maximize their information society potential. Creation of proper Internet management infrastructure means first of all creation of the national domain and the network information center.

Management of the AM TLD

The Armenian Internet Users Group (AmIUG) perform management of the AM TLD. AmIUG is a public organization, uniting major Armenian Internet users. Management rights were received from InterNIC and RIPE. 

According to a national NIC naming convention 'xxNIC.NET', where xx is the ISO 3166 country code for the country (AM for Armenia) the national NIC was created named AMNIC.NET. 

Common contact point at the national NIC was created according to the convention, namely 'hostmaster@xxnic.net' for general information. A file archive for Armenia was established.
 Armenian Internet Registry and associated databases were established.
AMNIC provides Information and Registration Services, including domain name allocation. 

The allocation rules were established. AMNIC cooperates with InterNIC and other registries to keep the AMNIC databases consistent and up to date. AMNIC also serves as a National Internet Registry for domain name registrations under the AM TLD.

AMNIC keeps primary nameserver for the AM TLD, ns.amnic.net. Its primary goal is to enhance integration of Armenia into the international information infrastructure by fostering the open interchange of information between Armenia and other parts of the world. Secondary nameservers for AM TLD are Internet root nameservers: rip.psg.com, munnari.oz.au, auth03.ns.uu.net, ns.ripe.net, tekla.apnic.net as well as ns.sovam.com, ns.aic.net, nic.aic.net, amsun.yerphi.am, unisun.radio-msu.am, ns3.mci.net. 

AMNIC, being a part of AmIUG, is responsible for servicing new domains, maintaining the AM TLD zone file and consulting new users. Www.amnic.net is the official WWW server of the AMNIC and AmIUG.
AmIUG looks for funding to acquire some of the national infrastructure equipment. Due to a grant of Eurasia foundation two powerful computers, radiobridge were purchased. One of them is serving as AM TLD DNS. The other serves for Internet training of Eurasia foundation grant receivers.


Present state of Internet in Armenia

There are 4 ISPs in Armenia, approximately 400 Internet hosts, and 15 web servers. Tables 1 and 2 demonstrate the comparative position of Armenia among other counties.



Table 1

	Country
	People per host

	Finland 
	18

	Norway
	35

	USA
	50

	Australia
	60

	Singapore
	125

	Hong Kong
	310

	Japan
	470

	Taiwan
	850

	South Korea
	1,550

	Armenia
	7,500

	Thailand
	15,000

	Indonesia
	87,000

	China
	561,000

	India
	12,000,000






Table 2

	Country
	Number of web servers
	People per web server

	USA
	37,000
	7,000

	Russia
	1,000
	150,000

	Armenia
	15
	200,000


Internet cafés are not the only way of increasing the number of Internet users. Any project aiming the creation of public access computer and Internet centers must be supported. 

The Eurasia foundation is helping greatly in establishing such centers in rural areas. 

One of the main obstacles to the Internet development in Armenia is the absence of the national backbone. At the moment, the backbone of the Internet is largely in the US and most computers connect to the Net via America. This means that if you are sending an e-mail from Infocom to Yerphi, the message will transit through the United States. It is the matter of primary importance that must be solved by Armenian ISPs. The process had started already and we hope that in the nearest future we'll have the national backbone.

Armenian ISPs are:

Yerevan Physics Institute running YERPHI.AM second level domain. YERPHI possess an earth station and a satellite antenna with a 4.8-m dish. The link now has the capacity of 128 KBPS.

The external routing is performed to DESY (Hamburg, Germany) and Moscow State University. 

It can be said that YERPHI is a national scientific data carrier. At present it is not serving commercial data. YERPHI has strong ties with European physics, namely Moscow Kurchatov's institute, CERN and DESY (Germany) and benefits from their scientific and financial aids. YerPhI's equipment and satellite antenna permits to upgrade to 4Mbps channel. It will permit in future the connection to European Backbone. Recently YerPhI had installed a new scientific network backbone based on ARLAN-640 wireless bridges. Several universities and institutions are connected to the Internet through that backbone.

National Academy of Science running SCI.AM second level. NAS is running a scientific network connecting 42 research institutes of the NAS. The traffic is routed by CYLINK wireless modems to Internet through YerPhI's antenna. Burakan astrophysical observatory within the SCI domain, which is 30 km away from Yerevan, is linked to the NAS LAN by CYLINK wireless modems and operates very reliable.

Armenian Information Company ARMINCO is a commercial service provider. It is using 128 Kbps satellite channel to MCI (USA). ARMINCO is connected to the Net by "Orbita" earth station situated in the outskirts of Yerevan. 

INFOCOM running AMILINK.NET is another commercial service provider. INFOCOM is chosen by the Ministry of Communications as the national commercial data carrier and is given exclusive rights for that. Infocom can grant sublicenses to other commercial ISP on proposed conditions.
INFOCOM rents a 64 Kbps channel from Teleglobe (Canada).  INFOCOM is connected to the Net by "Orbita" earth station by CYLINK wireless modems.

Probably the number of service providers is sufficient. But there are some constraints on free competition. Currently the Armenian PTT (Armentel) gave Infocom permission to be the monopoly in providing commercial international Internet connection for Armenia. The reason for the single national carrier is the necessity to raise money in order to cover expenses made by Transworld Corp. (USA Company, Armentel shareholder) for modernization of local telephone lines by transferring them to fiber and setting digital switching centers. It is understandable but it may be an obstacle to the proliferation of Internet in Armenia. For example, in Singapore and Malaysia the Internet licenses were granted to three local ISPs, there more than 40 ISPs in Hong Kong. Many countries have no licensing requirements for ISPs.  Of course every country must have its own way in developing its communication and Internet infrastructure. But when defining its own way to the information society Armenia must not overlook the experience of other countries, for example Chile. Chile had followed an aggressive free market and trade policy, urged by Milton Friedman, resulting in a market-oriented economy and culture as well as economic prosperity with the economy having grown about 6% per year. The market-oriented policy has led to telephone privatization, deregulation, and competition. Chile has seven long-distance carriers. The Internet is clearly in commercial hands but the university and research community has not suffered.

Armenia is now leapfrogging from copper-wired fixed lines to wired fiber and wireless connections. 
A lot of wireless modems and radiobridges are installed already. All ISPs are planning to set the wireless networks within Yerevan and regions of Armenia.
Armentel had already installed fiber cables in Yerevan connecting all switching centers which are changed to digital. Changing the equipment to SS-7 digital stations will permit to bring ISDN to Armenia. The Internet community of the Armenia expects that Armentel will provide fiber-optic ring for Yerevan Metropolitan Area Network. It will possibly satisfy the constantly raising demands for bandwidth in Armenian Intranet.

Role of International organizations and NATO in Networking in Armenia

International organizations like UN, Open Society (Soros fund), Eurasia foundation and NATO can contribute greatly to the Internet development in Armenia. The UN recently proposed a project of YIX (Yerevan Internet Exchange) which is the Yerevan backbone. 
The project was supported by all Armenian ISPs but is not realized yet because of financing problems. Eurasia foundation is helping to set computer centers in rural areas, computer and Internet training centers, develop web pages on business, legal and other issues. The NATO also plays a significant role in the area by giving aid to former Warsaw Pact countries in the Computer Networking Area. The goal was set to provide scientists in CP countries with networking infrastructure to give them free access to information and to enable them to continue work in their fields without leaving their countries. The project funds two main types of activities: training grants and networking infrastructure grants. NATO's role can not be overestimated.

In Armenia, NATO grants helped the Yerevan Physics Institute to build a research and education network. The project allowed the creation of a dedicated network based on radio-modem communications. This structure as was stated by Armen Gulkhasian can be considered a model for sites with poor connection lines. 

This NATO activity has high impact in the region. It permits to create something real giving immediate outcome. The NATO efforts are multiplied by training people to train others.

Some forecasts 

The Internet development in Armenia will be facing some common problems mentioned by J. Tsui, in his article "Internet Megatrends in the Asia-Pacific Region", (OnTheInternet, March/April 1997):

1.With increased competition, ISPs and access providers will continue to face pricing pressure. Other revenue sources will be required to counterbalance the declining access revenue, which will include advertising, on-line magazines, Web design and service. It is not-too-distant future that the Internet access with unlimited time on the Net will be free.

2. Greater dependence on telecommunication carriers may hinder private ISP's ability to provide proper service as well as clear and inexpensive connectivity. And growing dependence on telco services in the areas of maintenance and expansion of the networks will affect the ISP's business and financial condition.

3. The proliferation of Internet will create demand for information technology training, education and consultants. Given the relatively short supply of Web developers and system integrators, this constraint will inevitably slow the pace at which the information technology industry will grow.

4. Reflecting the shift from analog transmission systems to digital, the transmission of video, text, data and voice will become less reliant on wired cable and copper lines and more dependent on wireless microwave and satellite systems that use compression technologies.

Plans for future

In my opinion our plans for future should include:

1. Establishment of the CEENet membership. 
CEENet was created in 1994 due in part to efforts begun at the first NATO Advanced Networking Workshop. Its mission is to help coordinate the international aspects of network integration in Central and Eastern Europe. 
Recognizing that networking is of a strategic importance in each country, the primary objectives have been to train people who are associated with the development and growth of national networking projects, to expand general knowledge about networking, and, through propagation f the acquired know-how, to raise Internet awareness among future policy makers in their home countries.
It is very difficult for Armenia to provide a participation in World conferences on Internet problems. The ISOC provides a participation of one Armenia representative in the INET Workshop and Conference. The value of workshops are that during workshops they provide hands-on training which is very important for developing countries representatives. But it is not enough. The impact of the Internet requires a lot of administrators with a good experience. One probable solution is the participation in the regional institutions like CEENet. CEENet workshops were designed to support the development of networks in Central and East European counties. Wide-area development of the research, academic, and educational network in Central and East European counties is hampered by the lack of highly qualified network managers, researchers, and trainers as well as a deficiency in the basic Internet know-how in many sciences.
 CEENet aimed to speed progress in the wider implementation of the Internet by providing network managers, researchers, and trainers with top-quality training. It will be easier for Armenia to find sponsorship for the participation in the CEENet workshops and increase the number of participants who will become trainers for national Internet workshops. So the scheme is simple: to provide participation in the ISOC and CEENet workshops of the trainers who will train local Internet specialists.

2. Establishment of the ISOC chapter in Armenia with the following goals and purposes:
- Participating in the development of an Internet that ensures open and equal access for users and providers, as well as regulations that safeguard personal rights.
- Creating a forum for cooperation between users,
- Supporting users' interests with respect to NET operators and service providers.
- Supporting and participating in training for Network use, establishing information services and general Internet use.
- Supporting and participating in the development and implementation of rules of ethics and responsibility in use of the Net.
- Encouraging and participating in the development of standards for a common data Network for Armenian institutions and organizations, which should appear simpler and more utilitarian for users.
- Maintain Armenian interests and participation in a common global Internet.
- Monthly activities will include lectures and workshops on various Internet-related issues.
- Setting up contacts with other chapters in the region.

3. Setting the national Internet workshop and conference.

4. Finding support for saturating Armenia potential Internet users with computers and linking them to Internet and possibly provide them free-of-charge public access.

Summary

	ISPs in Armenia
	Internet connectivity

	YERPHI
	128 Kbps satellite link to DESY (Germany)

	NAS
	uses YERPHI’s connection

	ARMINCO
	128 Kbps satellite link to MCI (USA)

	
	19.2 Kbps satellite link to Sovam (Russia)

	INFOCOM
	64 Kbps satellite link to Teleglobe (Canada)

	
	20 Kbps channel to GlasNet (Russia)


	AM Internet domains
	Owner

	aic.am
	Arminco Ltd

	aquarius.am
	Armenian Microsoft NetbuildersAssociation & Armenian NT users group

	armenpress.am
	Armenpress

	arminco.am
	Arminco Ltd

	aua.am
	American University of Armenia

	concourt.am
	Constitutional Court of RA

	i.am
	Private

	internet.am
	Private

	laser.am
	Lazerain Tekhnika 

	matenadaran.am
	Matenadaran 

	medlib.am
	National Medical and State University Libraries.

	mfa.am
	Ministry of Foreign Affairs

	mil.am
	Ministry of Defence

	nk.am
	Nagorno-Karabakh Network Information Center

	noyan-tapan.am
	Noyan-Tapan news agency

	parliament.am
	National Assembly of the Republic of Armenia

	sci.am
	National Academy of Science

	seua.am
	State Engineering University of Armenia 

	shirak.am
	Shirak region of Armenia (“Gitak” information analytical center, Gumri)

	siuny.am
	Arminco

	un.am
	UNDP Armenia

	undp.un.am
	UNDP Armenia

	usaid.am
	USAID Armenia

	worldbank.org.am
	Worldbank Armenia

	yercsi.am
	Yerevan Sci. Res. Institute of Aut. Control Systems

	yerphi.am
	Yerevan Physics Institute

	yix.am
	Yerevan Internet Exchange, AMIUG/UNDP

	
	

	
	Foreign Owners

	astra.am
	ASTRA AB (Sweden)

	bowsig.am
	Boston Wireless Networking SIG (USA)

	connectedpc.am
	

	credit.am
	United Credit Services, Inc. (USA) 

	dell.am
	Dell Computer Corporation (USA)

	esab.am
	Esab Group (Sweden)

	intel-inside.am
	Intel

	intel.am
	Intel

	intercast.am
	Intel

	ipg.am
	International Programmers Guild 

	kr.am
	Komputer Reality (Australia)

	losec.am
	ASTRA AB (Sweden)

	mmx.am
	Intel

	nederman.am
	Nederman & Co. AB (Sweden)

	netnames.am
	NetNames USA (USA)

	netnamesusa.am
	NetNames USA (USA)

	netscape.am
	Netscape Communications Corporation (USA)

	nokia.am
	Nokia of Finland

	pc.am
	Intel

	pentium.am
	Intel

	perinet.am
	Perinet, Germany

	proshare.am
	Intel

	radio.am
	World Wide Web Publishing and Broadcasting Corp.

	rapidsite.am
	Rapidsite Inc. (USA)

	sp.am
	Commercial Spamity (USA)

	superman.am
	The Amalgamatron (USA)

	turbuhaler.am
	ASTRA AB (Sweden)

	
	

	Other Internet domains
	

	amnic.net
	Armenia Network Information Center of  Armenian Internet Users Group

	arminco.com


	Arminco Ltd

	aic.net



	Arminco Ltd

	amilink.net


	Infocom Ltd


	AM domain WWW servers
	Owner

	www.yerphi.am
	Yerevan Physics Institute

	www-atlas.yerphi.am
	Yerevan Physics Institute

	www.sci.am
	National Academy of Science

	www.aua.am
	American University of Armenia

	www.nic.nk.am
	Nagorno-Karabakh Network Information Center

	www.armenpress.am
	Armenpress

	www.noyan-tapan.am
	Noyan-Tapan news agency

	www.siuny.am
	USAID

	www.shirak.am
	Gitak

	www.parliament.am
	National Assembly of the Republic of Armenia

	
	

	
	

	Other WWW servers
	

	www.amnic.net
	Armenia Network Information Center of  the Armenian Internet Users Group

	www.arminco.com
	Arminco

	www.aic.net
	Arminco

	www.amilink.net
	Infocom

	www.ashb.amilink.net
	Yerevan Artshinbank

	www.cedit.amilink.net
	CEDIT

	www.edipa.amilink.net
	EDIPA

	
	

	Armenian Users Groups
	Mailing list of the group

	Internet Users Group
	Amnic-ops@amnic.net

	Unix Users Group
	Amuug-l@amnic.net

	Eurasia Foundation Grant Receivers Group
	Eurasia-l@amnic.net

	Microsoft NT Ugers group
	


AmIUG members:

National Academy of Science

Yerevan  Physics Institute

State University of Armenia

State Engineering University of Armenia

American University of Armenia

Medical University

Institute of Radiophysics and Electronics

ARMINCO 

INFOCOM 

HYLINK 

UNDP Armenian Office

NOYAN TAPAN Press Agency

National Service of Seismic Protection

Matenadaran

Ministry of Defence

International Programmer's Guild

Nagorno-Karabakh 

Arm.Assembley of America NGO Center

GITAK information analytical center, Gyumri

Common Internet prices in Armenia

Commercial ISP are usually providing their services under following conditions:

Email - 5-10 cents per 1 Kbytes of data. On-line Internet - $90-100 per month. 

Usual prices in Armenia for renting an IP port on an ISP terminal servers are:

$300-400 for 9.6Kbps channel

$400-600 for 19.2Kbps channel

$600-1000 for 64Kbps channel

User should also pay 20% of added value. 19.2Kbps rate is achieved on copper leased lines. Greater rates are achieved by CYLINK wireless modems or ARLAN radiobridges.

The situation is not so bad as expected. At any rate we have a good starting point. But, of course, it is necessary to work hard to achieve better position and to enter the 21st century as a country with a good information infrastructure. For Armenia with the lack of national resources it is probably the only way to succeed. 


In my opinion it is possible to introduce one more parameter that might be very useful. It is the number of people having access to Internet through public access Internet hosts. Let us define it by letter A. If N is the number of Internet hosts, and U - the usability of the Internet host, which is the number of people using the host per day, then A=N*U. Our estimation of U is between 10 and 20. So it can be seen that the increase of the number of public access Internet hosts will have a great impact on the state of the Internet in Armenia. The idea can be is realized through already wide-known Internet cafes.





For the better results and by finding a proper  financial support they can be made free of charge. That will have an immediate impact on Internet education of population.








