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4 TWAREN Architecture
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7 Optical Backbone
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#Interconnecting with L1/L2/L3 devices
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ﬂ A NLight — Stretch TWAREN to GLIF

community

= Pacific Crossing to USA’s west coast upgraded to 5 Gb/s
= Connections between LA, Palo Alto, Chicago, and New York are 2.5 Gb/s
» Connects to the rest of the world via the U.S.’s Abilene Network

=Connection expanded to Europe in 2006 (IEEAF donated 622 Mbps of
bandwidth/fiber optic cable)] = ™ == s
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DWDM/ROADM All-
Optical Design for

Next-Generation
TWAREN
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¥ Design Concept

k Migrate four core nodes to ROADM In
the first stage

¢ scheduled in the mid 2010

B Circuits and ROADM devices In a
single bid
+ Divided into two parts for two
carriers

* Challenges for ROADM
Interconnection
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Alarm Correlation In
Hybrid I1P/Optical
Network
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" Lab Network Topology
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TXP_10E SDH <-> STM64
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’ Hybrid IP/Opitcal Networks

E Hybrid networks contain Layer3 IP /
Layer2 Switching networks with
underlying optical infrastructure as Its
backbone.

E Optical infrastructure may consist of
DWDM/ROADM wavelength-division
technology and SONET/SDH time-
division technology.

Syrc



AN\arm Management in Hybrid

etworks

E |f any disruption occurs in lower layer, it
will cause upper layer alarms.

B Tens of alarms will show up in burst,

which confuse network operators and
engineers.

+ Fault location identification Is
possible with proper alarm
analysis/correlation

Syrc



# Correlation Diagram
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Alarm Correlation Algorithm

Categorize Alarms by Layer

Staring from process next layer
top-most layer

bottom-most
layer reached?

correlation
exists?

alarm y
exists following the
correlation path of

process alarm y
by set x=y

mark alarm x

as correlated
I




7 Alarm Correlation Diagram
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’ Results

E /5%, 87%, and 91% alarms are
correlated in average when network
disruption in IP Layer, SDH Layer, and
DWDM layer respectively.
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File Interfaces Circvitt BWCTL Looking Glass Flow3d Link Statns  Links Playground Comelation Help

| Intectaces | Circuits | BWCTL | Looking Glsss | Flow§ia | Link Status | Links|| Flaygrownd | Corelation |

| hitp:/¥211.72.95.8:8080/M11-mp/services' TL 1 Service

| | Tttp:/211.73.95 88080 5nmplite- mp/srvicesSHMP LiteService

perfS®NAR

e ONSdevice IP Port Tsername Password Prompt Use Name 1P port iflndex VETSION cOmmUnite
Query options [/ |42 211.79.63.108 3083 training ] B ¥ 760942 211.79.63.110 1613 2 public
/] |4 211.79.62.109 3083 training i > [v] 700942 211.79.63.110 161j4 2 public
Service addresss *] [B 2117963113 3083 training (i = [v] TE0942 2117963110 1615 2 public
Options = 211.7963.117 3083 training [sraexaes = ¥ 76098 211.7963.114 1613 2 public
] 76098 211.79.63.114 161j4 2 public
[v] 7603C 211.7963.118 1612 2 public
Execute query [v] TE05C 2117963118 161j4 2 public
hitp:¥211.72 95 8:8080/comelation-mplmrvicesCormelationService
Alarms
Date Node Card Poxt Severity TaveLe

0241508
021508 42 AThAd 12 1-1 MIT
OEi5mE A2 CEML 14 i M
08/1508 A2 STMA4 1] 1-1 MN
084508 [T CEML 13 1 M
Reaults
Date Port Severty Mesmge Wavele...

0942

Completed.

B3

1ERATRTE




Domestic/International
Medical Collaborations
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¥ Medical Video Trainings in Taiwan

B Cross hospital medical case discussions and video
trainings are periodically held by using video
conference platforms.

¥ Colife (developed by NCHC)
®JoinNet ="

A 66-year-old man with fever
and epigastralgiafor 1 day
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¥ Medical Video Trainings

B The video trainings and case discussions effectively
helped the doctors in Taiwan to:

® Share their expertise on difficult medical cases,

® Quickly adopt the knowledge of analysis and
therapy to emergent diseases like HIN1, and

®_earn new methods of surgery and treatments
visually and interactively.

F Usually over 50 hospitals and hundreds of doctors and
nurses participated and benefited.
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4 TWAREN-CESNET connection

B A direct lightpath that connects TW and CZ is provisioned
through Pacific and Atlantic oceans in 2008/2.
® Joint work among TWAREN, CA*net, MANLAN, NetherLight and
CESNET
P IPv6 and Multicast are enabled and several video streams
are exchanged between TWAREN and CESNET.

B Further collaborations on live medical streaming and
HPC computing are going on.
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TWAREN-CESNET Optical Topology
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¥  Live Medical Streaming Demo

«2008/9: Demo of gastrointestinal endoscopy in CESNETO08 conference (8 S|tes In
Japan, Taiwan, Italy, Spain and Czech). ; e
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7" 3D Interactive Medical Imaging

F Collaborated with CESNET and Brno University of
Technology, we have been facilitating the 3D medical
Imaging of Computerized Tomography (CT)
collaboration between National Taiwan University
Hospital and doctors in Brno.

B A fully interactive way for remotely separated doctors
to analyze and discuss the same subject.

B Enables the possibility of medical collaboration all
over the world.
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4 3D Interactlve Medical Imaging
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3D Interactive Medical Imaglng
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