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Status

- Asian sites are fast increasing their capacity

- Experiments programmes — current data taking +
upgrade plans — foresee doubling up to 30x time more
data

The two above combined together:

- Much higher use of network now and in the future

- Local (Aisan) connectivity is not yet optimal




The breakthrough of the st Asian Tier Centre forum
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B SUT «» PAKGRID (3564 Km)

SUT «» KISTI_GSDC (3438 Km)
IN to SUT

() INto SUT 275.5ms, 19 hops (8.012 / speed of light in
F" | 187.6ms, 11 hops (5.263 / speed of light in FO)
i FO) 83.89 Mbps

OUT to KISTI_GSDC
272.6 ms, 13 hops (7.926 / speed of light in
FO)

8.389 Mbps
OUT to PAKGRID
169.1 ms, 11 hops (4.744 / speed of light in

- 102 O M
FOJ . SUT «-» Kolkata-CREAM (1670 Km) 423 Miws
6.78 Mbps IN to SUT
288.2ms, 16 hops (17.25/  SUT «-» Hiroshima (3760 Km)
FO) IN to SUT
58.72 Mbps 148.6 ms, 16 hops (3.951 / speed of light in
OUT to Kolkata-CREAM FO)
300.3ms, 13 hops (17.97 /|  33.56 Mbps
FO) OUT to Hiroshima
92.28 Mbps 140.8 ms, 32 hops (3.743 / speed of light in
FO)
67.11

Mbps
(_ | aLx- -y

SUT «-» Cibinong (2436 Km)
IN to SUT

240.7 ms, 13 hops (9.881 / speed of light in
FO)
67.11 Mbps

OUT to Cibinong

240.5ms, 12 hops (9.873 / speed of light in
FO)
8.389 Mbps

Cibinong®




ta S U S ) | Hiroshima «» PAKGRID (5396 Km)

IN to Hiroshima s . . .
218.3 ms, 32 hops (4.045 / speed of light in | Hiroshima «» KISTI_GSDC (534.5 Km)

° ° A Fo) by - ] OUT to KISTI_GSDC
g 33.56 Mbps ; 2 212.6 ms, 16 hops (39.78 / speed of light in
r J OUT to PAKGRID I ‘ FO)
| | I B 223 ms, 16 hops (4.132 / speed of light in FO) 5 | 8389 Mbps

Hiroshima ¢» Kolkata-CREAM (4497 Km) ) .. 4@ Tsukuba
IN to Hiroshima Hiroshima «» SUT (3760 Km) X
170.3 ms, 32 hops (3.786 /| 1o Hiroshima
FO) 140.8 ms, 32 hops (3.743 / speed of light in
OUT to Kolkata-CREAM FO)
163.8ms, 16 hops (3.642/ 6711 Mbps
o) 0UT to SUT
8.389 Mbps 148.6 ms, 16 hops (3.951 / speed of light in
FO)
'
- 33.56 Mbps
€ K n—

Hiroshima «» Cibinong (5298 Km)
OUT to Cibinong

127.3 ms, 26 hops (2.402 / speed of light in
FO)

8.389 Mbps




KISTI_GSDC «» PAKGRID (4864 Km)

Status ‘

4 3833 ms, 14 hops (7.88 / speed of light in - . i X
'l FO) S s

8.389 Mbps 3 ) (& KISTI_GSDC «» Hiroshima (534.5 Km)
% OUT to PAKGRID ‘ Sule | INto KISTI_GSDC

384.4 ms, 19 hops (7.903 / speed of light in ) AR 21)2-6 ms, 16 hops (39.78 / speed of light in
FO) : FO

8.389 Mbps KISTI_GSDC «» Kolkata-CREAM (4029 Km) X 8.389 Mbps
: _ INtoKISTI_GSDC
_~‘)',"_’~4 UGS  476.2 ms, 15 hops (11.82 / speed of light in )sukuba
o - .a"‘: PAKGRID Fo) pe
AT B 320 Mbps Hiroshima

OUT to Kolkata-CREAM
450 ms, 15 hops (11.17 / speed of light in FO)
FETENEN KISTI_GSDC «-» Cibinong (5193 Km)
IN to KISTI_GSDC
302 ms, 17 hops (5.814 / speed of light in FO)
8.389 Mbps
O e =l OUT to Cibinong
270.9 ms, 20 hops (5.215 / speed of light in




. w o {i e AN ? N Kolkata-CREAM «-» Hiroshima (4497 Km)
i : o SR Eh b . ; 1IN to Kolkata-CREAM
t a [ u S . Kolkata-CREAM «-» PAKGRID (1925 Km) X E L ‘ 8 163.8 ms, 16 hops (3.642 / speed of light in
VY IN to Kolkata-CREAM SRR o B FO)

264.3 ms, 18 hops (13.73 / speed nf linht in i3 . s 8.389 Mbps
FO) Kolkata-CREAM «» KISTI_GSDC (4029 Km) X | OUT to Hiroshima
! OUT to PAKGRID IN to Kolkata-CREAM 170.3 ms, 32 hops (3.786 / speed of light in
" 230.7 ms, 16 hops (11.98/ speec 450 ms, 15 hops (11.17 / speed of light in FO) FO)
( af? 67.11 Mbps

st R OUT to KISTI_GSDC (B0

: e ; M 476.2ms, 15 hops (11.82 / speed of light in Hireshima

% FO)
. )

8.389 Mbps
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Kolkata-CREAM «-» Cibinong (3802 Km)
IN to Kolkata-CREAM

289.9 ms, 14 hops (7.625 / speed of light in
FO)

16.78 Mbps
OUT to Cibinong

310.7 ms, 13 hops (8.172 / speed of light in
FO)

16.78 Mbps

Cibinong®




What about
the others

Hiroshima «-» ORNL (11302 Km)
IN to Hiroshima

189.7 ms, 19 hops (1.678 / speed of light in
Hiroshima «-» NIKHEF (9120 Km) X FO)

IN to Hiroshima

187.5ms, 30 hops (2.055 / speed of light in
FO)

33.56 Mbps

285.2 Mbps
OUT to ORNL
190 ms, 19 hops (1.681 / speed of light in FO)

Hiroshima «-» DCSC_KU (8507 Km) 6.78 Mbps

IN to Hiroshima
214.7 ms, 31 hops (2.524 / speed of light in
_____ FO)

- 92.28 Mbps Hiroshima «-» LBL (8870 Km)
Hiroshima «-» CNAF (9434 Km) < IN to Hiroshima

OUT to CNAF 125.5ms, 33 hops (1.414 / speed of light in
208 ms, 21 hops (2.205 / speed of light in FO) FO)

16.78 Mbps 385.9 Mbps
7 OUT to LBL
125.4 ms, 17 hops (1.414 / speed of light in
FO)



What about
the others

KISTI_GSDC «-» ORNL (11366 Km)
IN to KISTI_GSDC
181.1 ms, 14 hops (1.594 / speed of light in
FO)
520.1 Mbps
OUT to ORNL
181.2 ms, 13 hops (1.594 / speed of light in
KISTI_GSDC «» FZK (8789 Km) x : £0)
IN to KISTI_GSDC 562.1 Mbps
289.5 ms, 6 hops (3.294 / speed of light in ;
Fa) KISTI_GSDC «-» UNAM_T1 (12154 Km)
KISTI_GSDC «» NIKHEF (8702 Km) x| 75-3Mbps IN to KISTI_GSDC
IN to KISTI_GSDC OUTi10 FZK 261.5ms, 14 hops (2.152 / speed of light in

245 ms, 9 hops (2.815 / speed of light in FO) 300 ms, 15 hops (3.413 / speed of light in FO) F0)
142.6 Mbps 75.5 Mbps

8.389 Mbps

KISTI_GSDC «-» CNAF (8971 Km)
OUT to CNAF

308.9 ms, 17 hops (3.442 / speed of light in
FO)

92.28 Mbps

OUT to UNAM_T1
261.3 ms, 15 hops (2.15 / speed of light in
FO)

109.1 Mbps




The long way around

Traffic between Asian countries must be
routed within Asia (avoid transit to another
continent or around the world)

Source: LHCONE update,
Edorado Martelli, CERN

@Innn‘nmmm Technology Department
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What is there

- Extensive know-how

- Sophisticated tools

- Experts ready to do the job and to consult

- Experiences and recipes from highly integrated, high-throughput
networks (Europe, USA)

- Generally well-developed Asian national networks with multi Gb
internal bandwidth

- Progress is being made through hard work of LHCONE experts and
regional networks
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Possible solutions

Low delay:

- Asian countries mesh networks together

- Asian countries get interconnected by common regional
backbone

Full reachability:

- full mesh

- small VRFs get full transit from major operators
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What is needed (The Edoardo* solution)

ThaiREN

AS524475

--
-
---------

- -
----------

Source: LHCONE update,

Edorado Martelli, CERN GEANT

AS20965

CERNIight

A520641

International

National
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Next step

- Asia-centric network meeting — extension of the ASIA-
TIER workshop — NREN experts + sites

- Critical mass of representatives from both Is essential
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Thank you
- Chinorat Kobdaj for the perfect local
organisation and hospitality!

*and to the local support team
- Saung-Un Ahn for the programme
preparation
- All presenters for the involving
presentations
- [t will be difficult to leave. ..
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