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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 RENSs 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

UniNet



Vision and Mission

NEdNet

To develop a Infrastructure and high-

Basic Education speed network for REN

To employ information technology for
learning resource development

Vocational

To created and support a research
and education working group

Higher Education

To develop the human resources




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

10,745




From UniNet to NEdNet
(National Education Network)

The Previous Education Networks

* MOE Net (Primary, Secondary Schools)
 VEC Net (Vocational Network)

e UniNet (University Network)

“Thailand Government approved Stimulus Package
total Budget 6,000 M Baht or 170 M USS to Integrate

all Education Network to National Education Network
(NEdNet)”



UniNet
Layers of UniNet

Organizational
Management
User
Application Classifications
Requirements

Fiber Opti ﬁ




UniNet

Backbone Network System
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SKA Ba Ckbo ne s 510 Gbps (5Lamda)
Distribution Node ﬂ Distribution Node

1x10 Gbps (5Lamda)
N Od e Q




UniNet/NEdNet . ,

Network Topology e ot L g
G
——E
PR /. _; -

Router

- Cisco CRS 1/8 = 24 Units s

- Cisco CRS 1/4 = 64 Units

;I
=4 --.;: Riy

‘ | iber Optical
== 50 Gbps

—10 Gbps

H
Ly )
704 _

/
|

) -

4 '

'.

AL
2o

S
=
nE- .

NEdNet Backbone (UniNet2)



NEdNet Backbone (UniNet2)

UniNet
Backbone

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

Network Services :

- IPv4/IPv6 Unicast/Multicast

- IPv4/IPv6 Operation Ready

- MPLS /L2/L3 VPN

- Traffic Engineering Support (TE)
- Quality Of Services : QoS
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IPv6 Network MAP
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Research & Education Collaborations
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International R&E Network Collaborations
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APAN

www.apan.net

Asia-Pacific Backbone Topology
by funding source

As of Jan. Sth 2011



http://www.apan.net
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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 ®E-Learning and Multimedia

®Education Cloud OGIS
®Security Network ®Distance Learning

®Open Source ®Telemedicine
®Eduroam ®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

Application areas

Particle Physics Consortium

Particle Accelerator, CMS, Standard &
Beyond Standard models, etc.

Climate Change Consortium

RAMS, WRF, Sea Surface Temperature
Anomalies, etc.

Water Resource, Energy and Environment
Management Consortium

Flooding, Wind, Logistics, Strom Surge, etc.

Computational Science and Engineering
Consortium

Solar Cell, CFD, Finite Element, Nano
science, etc.

Computer Science and Engineering
Consortium

HPC, Cloud Computing, 3D Visualization,
Parallel Optimization etc.
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Current Members

® National Electronics and Computer Technology Center
® National Nanotechnology Center

® Hydro and Agro Informatics Institute

® Chulalongkorn University

® Suranaree University of Technology

®* King Mongkut’'s University of Technology Thonburi

-I f}{‘ g. _t-d-':;r -
NecTec! ~anoTec! 5
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Examples of Network Services, Applications, and Project
IPv4/IPv6 Collaborations
Eduroam
Teleconferencing
E-learning/Tele-education
Tele-medicine
Live video stream transmission
Earth observation data transfer
E-Science
Cloud
Future Internet technology
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etiuroam @Thailand

19 University implemented




Tele-Education

e Students can attend virtual classes that look as if they are
attending in the same classroom.

Real-time inter-university
communication

Real-time communication

and access

o Access control system
» Contents searching system




Tele- Educatlon
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Tele-Education




CanalAVIST: DVTS Media Steam on e-Learning
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Home
Mews
Events
RSS Feeds

Membership &
Benefits

About Us
Contact Us
People
Sign Up
Links
Calendar

In ASEAM countries, there is a wide diversity of availahility of talks fraom experts and luminary speakers.
From every other day in maore developed countries, to once a blue moaon in some remote universities in
developing countries, the disparity amongst haves and have-nots is great enough to warrant an e-
solution.

CanaldlAraT is a part of the ASEARN Yirtual Institute of Science and Technology (AWIST) and the ASEARM
Science and Technaology Research and Education Mebawork Alliance (ASTREMA) under ASEAN
Committee far Science and Technalogy to provide channels for seamless education, teaching, training,
caonferencing, lectures, talks through ASEARM countries for ASEAM researchers and students.

The ASEARM YWirtual Institute of Science and Techinology (S 1ST) was set up by ministerial approval in
2004, following development by ASEAN Committee on Science and Technology (COS5T) ) as part of the
strategy for continuing professional education, hosted in Asian Institute of Technology (AT, Banakol:
Thailand. Since then, AYIST has conducted various online e-learning codrses to a large number of
paricipants throughout ASEAM. The ASEAN Science and Technology Research and Education Metwarl;
Alliance (ASTREMNA) was mooted in 1998 and implemented in 2006. Since then, two ASTREMNA,
meetings hawve bheen carried out, ASTREMNA-1 in Brunei, March 2006 and ASTREMNA-2 in Manila, January




E-Learning resources and services

-

e-Thesis

~

-~ )

e-Journal

-

e-Learning

AN

N _J/
- )

\_
-

J
N

Y4

e-Book

Union Catalog
Search Engine

Video on
Demand

Teacher TV
Y,

Y4

Video
Steaming
Content

AN

\__

-

Research
Paper

AN
~N




4 Thailand Cyber University P... %

T @ lasinmsumingndelmvesing
e U IUAMENSSNNISNISRANANE

.
/

Fuden 28 g 657, 756w

LAUAILIEY

b amilszanaunus giaya TCU

syan | | ® dstidaudhun TCU
sudru | | & yuruims
i B @asa TCU

o - ; & 1 A
» ddasaudnlua gaunnlam

lmm... WWMMWM B dninutag

¢ AusWARIU
2. B awAanssy TCU
On . B aiasiunnms TCU
W4 B Facebook | TCU S1UNSENINUR

® 57998370 UNESCO

Ltk uRaY lau swinitilaliudns
) e Jinduuanudamndy viangasds:naiiaias wangasiaanas wangasisuanin
? \

AuunihamdugiauiaGou

=b.“

“muuvmmmmm : * wdnges didmmadiasulls dasadauauai ns. 02-610-5238 -+ dayaviudy
(Experimental Zone) oo

,f, Jataaiiadmiunisidon
& vy TCU-LMS

» WMa9Gou nangas e-Leaming Professional

+ TasantsfinausumaTuladatsaumd ...adnansneandoaningy
* %dngns "TAsaIuarsIIMIINUYSEUE" - MatumiEou
Ansaaauulan aaisilun uuuﬂs"ﬁu Wia 1l 32 AMIUTALR fiuvnsm ns. 02-579-2111 w5a 08-1826-4165

!ﬂ (l 1) EN - & | %3 ||, () 1:56

28/10/2551



P~0

@I W http:/ /wurw thaicyberu.go.th/

FhaInsal AN
UM INENATWSAS
yavivendadingbn
AL AT
Fuminendamansenng

: » National Institute of Multimedia Education
(NIME), Japan

v issnngs
puinmaasida

R ARk RPN L
yuvinemdame uladnvaadan
rminndmnaulainmransfuaan
rawinmdamaTuladnuuaanseuas

rininndamaTulainuyeadyyd

raninndnma luladauysnatnuinduns

IV ET TYIRRETIN

IV LAY

b The Institute of APEC Collabolative education,

The Republic of Korea
puTinendaoa Tualanns

p 138N siulva e (uwns)

®
¢
V

i
=

necrec

K]
&

* ) ndinenansin blafimsas

FiivenduineasanEad
yumivendudatng
Fuinedouiag

»MIT OCW, USA

» UNESCO BANGKOK
aounATu IR wssEamnE R M ANTET

FumInn @ uR RTINS
FnTInESuyTn
PV dn A uRiuns i sal
FumTiveduwA W adn UL AanGIIN
Finandama T TaEnmLIRag sl

FimivendumauTainuunansidy

» Gwangiu-Jeonnam University e-Leaming Research & Support
Center, The Republic of Korea

i inandnma T lainsEaamnanguys
FiananEn S astna ng

+Hanyang Cyber University, The Republic of Korea

v AuinaTuladidnvsafinduasaauflpaiiiond

b Tokal University

b ATUWER mEJﬁausmu, ATNTRLTRT

m.ﬂlaicyhuur.ﬂl—‘fdm_‘ 1 Thailand Cyber University P... % ‘ ‘

I L
A

fundninfiamado

- InEau

- a1d
Loy
dNMANGRS
fnmamEuiimsamadnuiagizm
ety

wnIvendn ey isniasns

User
. nB
ﬂ;ﬁ Online
Page 16 733,043
Views

dpuaeAriimatongmslduia 824

m 35 mugrladl

B——

([Husilobiuiamedus g 1230 2543)

189,188 pu
188648  mu
40 mu

811 umidau
17 wanges
395,334 wniEHu
5610897 e
45wy

Jl‘fnﬂﬂﬁeunfauﬁiﬁn 24 ganeu 2097

Teu

TRRRL (R HA parvEa Ty

Website Statistics




Tele-Meeting

Meeting between community colleges of nationwide.
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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

Network attached medical
equipment .

\ 4
M 7

National network




THEQOS's Earth Observation Data Transfer

t

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
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Saas Layer

Platform Layer

Infrastructure
Layer

Internet Layer

Education Cloud

Educational
Workgroup

School
Management

Mobile
Learning

Virtual Server
Service

Open VM Cloud

Virtual Storage
Service

Open Storage
Cloud

UniNet/NEdNet

E-Learning Service

Open Streaming
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 — Dvnamic Circuit Network

- XML Req./Resp.
- Authentication IpDc ~XMLReq/Resp. pe - Topology IDC

- Topol Exchange Exchange
- Request bandwidth B4 o PO s ) <---- g >
- Request VLAN o~ /i & R

= Pl o "; ““
Request reservation™ b1 Creation Path Creation
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Content-Centric Network concept

b
User-A f1
‘ - R2 t f1

n Interest
) Message-2

User-B

R1

f2 < response |

/medical
--/hospt1
----- /div1

response

Interest

response

-------- /patient-1
----------- /xray-12012011.dcm

R2  /medical/hosptl/divl/patient-1/xray-12012011.dcm
R3  /medical/hosptl/divl/patient-1/xray-12012011.dcm f1
R1  /medical/hosptl/divl/patient-1/xray-12012011.dcm f1,f2
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Software Define Network
Open Flow



Future Internet Testbed
with OpenFlow/SDN Technology

SDN Triangle Tollway Each Node equipped
with high performance server

- Phayathai and NetFPGA
- Bangkhen
- Salaya |0 Gbps Direct links

SLA BKN

PYT 1

Demonstrate on demand high bandwidth SDN over
|0Gbps links



OpenFlow/SDN Node in Fl Testbed

Dell PowerEdge R710
Processor: 2

Core: 8

RAM : 192GB

UniNet Network

NetFPGA 10G (4x1G)



Collaboration with Neighboring
Country
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UniNet @ Nongkhai
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AS 4621
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§rreririnn BGP Point-to Point Peering

Switch@LANIC LANIC Gateway
AS 45906

CAT@Nongkhai Switch@Skytel

Physical Link BGP Peering

BGP Route Advertise Information :

UniNet and REN

4621+AS24475+...........

AS4621+ (AS for University in Thailand) .....
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Experience Sharing for NREN Development

* The development of a NREN normally takes time
and efforts

e All types of supports from government are
necessary

* Good coordination between organizations/institutes
can overcome problems

* |nternational 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
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