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• Introduction to Research and Education Network

• Introduction to UniNet Network (Thailand Research and 
Education Network)

• International Research and Education Network 

• Research and Education Activities

• Future Internet 



National Research and Education Network

NREN is a specialized Internet Service Provider dedicated to supporting the needs 
of the Research and Education communities within a country.

It is usually distinguished by support for a high-speed backbone network, often 
offering dedicated channels for individual research projects.

NRENs are usually the places where new Internet protocols are introduced before 
deployment within the Internet. Such as Ipv6, Multicast.



Research and Education Networks

• Some Terminology

– Research and Education = R&E

– Research and Education Networks = REN

– National REN = NREN

• Globally, the REN connectivity is very complex and 
very difficult to understand



REN : Characteristics

• High bandwidth networks

– 50G backbones and 100G coming

– Research typically needs uncongested networks
• Which means many RENs are lightly used with lots of unused capacity 

(we call it headroom)

• * 50 Gbps:10Gx5 Lamda for UniNet/NEdNet

• Low latency

– Terrestrial fiber

• Open Networks with no filtering

– Firewalls can make it hard for ad-hoc activities



Far East Asia and Oceania

• APAN
• SINET (JAPAN)
• CERNET (China) 
• KOREN (Korea)
• SingAREN (Singapore) 
• TANET2 (Taiwan) 
• ThaiREN (Thailand)
• AARnet (Australia)
• HARNET (HK)
• ASTI (PH)
• LEARNET (Sri Lanka)
• ERNET (India)
• LERNET (Loas)



About UniNet

• UniNet is the largest internet provider for Thai educational 
institute.

– Established  in 1996 as a part of Ministry of University Affairs

– Now is under Ministry of Education

• UniNet provides  hi-speed internet links to universities, 
educational institutes

– For advanced research

– Education and learning



Vision and Mission

To develop a Infrastructure and high-
speed network for REN 

To employ information technology for 
learning resource development

To created and support a research 
and education working group 

To develop the human resources

UniNet

Basic Education 

Vocational 

Higher Education 

NEdNet



Member of UniNet/NEdNet 
(2009-2014)

Members Number of Member

Universities/Institutes 194

Vocational Education 415

Educational Service Area 185

Basic Education (schools) 9,749

Municipality Public Library 151

Research and other Education 51

Total 10,745



From UniNet to NEdNet
(National Education Network)

The Previous Education Networks

• MOE Net (Primary, Secondary Schools)

• VEC Net (Vocational Network) 

• UniNet (University Network)

“Thailand Government approved Stimulus Package 
total Budget 6,000 M Baht or  170 M US$ to Integrate 
all Education Network to National Education Network 
(NEdNet)”



UniNet
Layers of UniNet



UniNet
Backbone Network System

Backbone Node

5x10 Gbps (5Lamda)

Distribution Node

1x10 Gbps (5Lamda)

Backbone 
NodeDistribution 

Node



UniNet/NEdNet  
Network Topology

Router
- Cisco CRS 1/8 = 24 Units
- Cisco CRS 1/4 = 64 Units

Fiber Optical
50 Gbps

10 Gbps



UniNet 
Backbone  

Network Services : 
- IPv4/IPv6 Unicast/Multicast
- IPv4/IPv6 Operation Ready
- MPLS /L2/L3 VPN 
- Traffic Engineering  Support (TE)
- Quality Of Services : QoS

- Backbone Network Support  with 
Bandwidth  50 Gbps 

- Distribution Network 
Support with bandwidth  10-20 Gbps

- Nx1000 Mbps for Higher Education/
Research Institute 

- 100-1000 Mbps for Vocational Education
- 10-100 Mbps for Schools  
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IPv6 Network MAP



Research & Education Collaborations

UniNet

•Seminar

•Research

•Conference

THAILAND

TEIN4

Thaisarn

JGN
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APAN
www.apan.net

http://www.apan.net


Internet2
www.internet2.edu

http://www.internet2.edu




www.teincc.org/tein4/ 
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Research and Education 

Working Groups and Activities 



Community of Education and Research Network in Thailand

• The Research Community Network project as it foresees the 
essence of networking development. In this case, the Office has 
managed annual technical seminars called WUNCA. The 
seminar is held twice a year with the purpose to brainstorm and 

receive queries and advices as well as demonstrate technology 
and provide information to members. The seminar has 
combined group-meeting to learn information technology as 
the follows:

Research Working Group
IPv6 
Education Cloud
Security Network
Open Source
Eduroam 

E-Learning and Multimedia

GIS 
Distance Learning
Telemedicine
E-Culture

CanalAVIST



UniNet is the infrastructure for National Research 
Projects

• National e-Science Project

• Learning  Cloud Service

• Chulalongkorn university and Kwangju Institute of 
Science and Technology Korea

• Tele-medicine projects

• Data Transportation for THEOS satellite  of GISTDA



National e-Science Project





Examples of Network Services, Applications, and Project 
Collaborations• IPv4/IPv6 

• Eduroam

• Teleconferencing

• E-learning/Tele-education

• Tele-medicine

• Live video stream transmission

• Earth observation data transfer  

• E-Science

• Cloud

• Future Internet technology 



19 University implemented 

@Thailand



Tele-Education
• Students can attend virtual classes that look as if they are 

attending in the same classroom.

NREN NREN

International 
Backbone Network

Real-time communication

• Contents server

• Access control system

• Contents searching system 

Real-time inter-university 
communication

On-demand access On-demand access



Tele-Education



Tele-Education



CanalAVIST: DVTS Media Steam on e-Learning 



e-Thesis e-Journal e-Learning

e-Book
Union Catalog 
Search Engine

Video on 
Demand 

Teacher TV

Research 
Paper

E-Learning resources and services

Video 
Steaming 
Content







Tele-Meeting
Meeting between community colleges of nationwide.



Tele-Consult
Interhospital Pediatric Oncology 
Conference in collaboration with

- Phramongkuthlao Hospital
- Chiang Mai University
- Khon Kaen University
- Ubon Ratchathani University



Tele-medicine
• Advanced medical treatment and diagnostic skills from 

specialist doctors are feasible with tele-mentoring system

National network National network

International Backbone 
Network

Network attached medical 
equipment



Raw THEOS images are transmitted to the Swedish Space Corporation’s Ground 
Receiving Station in Kiruna, Sweden and returned to Thailand for processing.
The data is routed over inter-connected national and regional research and education 
networks

THEOS’s Earth Observation Data Transfer





UniNet/NEdNet

Open VM Cloud Open Storage 
Cloud

Open Streaming 
Cloud

E-Learning ServiceVirtual Server 
Service

Virtual  Storage 
Service

Educational 
Workgroup 

Internet Layer

Infrastructure
Layer

Platform Layer

Saas Layer
School 

Management
Mobile 

Learning 

Education Cloud

Security 
and 

manage
ment



Future Internet

• Expanding Internet for Research and Education
– Reach ability

– Performance, Speed, Reliability

• Expanding Content and Service using Cloud Computing

• Building Stronger Community of 
– Education

– University Researchers

• Stimulate research and education
– Rich content  and services environment

– Real experimental test bed using UniNet



DCN – Dynamic Circuit Network

44

Install 

Local IDC



Content-Centric Network concept
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Software Define Network
Open Flow



Future Internet Testbed 
with OpenFlow/SDN Technology



OpenFlow/SDN Node in FI Testbed 

NetFPGA 10G (4x1G)



Collaboration with Neighboring 
Country





UniNet @ Nongkhai
AS 4621

NOUL Gateway
AS 45906

CAT@Nongkhai Switch@Skytel Switch@LANIC 

Physical Link 
BGP Peering 

BGP Route Advertise Information : 
UniNet and REN
4621+AS24475+………..
AS4621+ (AS for University in Thailand) …..

BGP Point-to Point Peering 

LANIC  Gateway
AS 45906

ThaiREN-POP

การเช่ือมต่อระบบเครือข่ายสารสนเทศเพื่อการศกึษาและวิจยัระหว่าง สปป.ลาว และ ประเทศไทย เพ่ือเช่ือมโยงกบัเครือข่ายด้านการ
ศกึษาวิจยัของสหภาพยโุรป(TEIN)



TEIN@SG-POP

Myanmar
|

UniNet/
ThaiREN 

|
TEIN4 

PoP @SG

10G

310M

TAK-POP

ThaiREN-
Gateway



TAK-POP 
@RMUTL-TAK

Point of 
Connection with 
Myanmar-REN 



Experience Sharing for NREN Development

• The development of a NREN normally takes time 
and efforts

• All types of supports from government are 
necessary

• Good coordination between organizations/institutes 
can overcome problems

• International collaboration (and support) can be a 
good opportunity for improvement
– Network development for research and education activities 
– Technology and knowledge transfer through training 

programs and research collaborations
– Human relationships and networking with partners through 

project collaborations




