Nordic Infrastructure for Research & Education

Some thoughts on
100G North Atlantic:
Onwards, to ANA-200G

Erik-Jan Bos

CTO Forum — October 30, 2014




NORDUnet

Nordic infrastructure for Research & Education

ASGCNet 10Gb/2.5Gb

ACE 10Gb

IceLink 10Gb f NORDUnet n*10Gb  Heisinki

4% OleO\S(thOIm ——

4’__—-—"

IceLink 2.5Gb \ /
SURFnet-IEEAF- {oaounet 50Gb

SURFnet-GLORIAD 10Gb

Internet2-ION 10Gb

US LHCNet 2*10Gb

NORDUnet 10Gb

CANARIE 10Gb

SURFnet-GLORIAD 10Gb

National LambdaRail 10Gb

US LHCNet 2*10Gb

US LHCNet 2*10Gb

GLORIAD 90Gb_/Z\\ Cepenhagen
S - ’ Hamburg
\

Braunschweig # Poznan
cnsterAJANet Gb
‘ln ® CzechLight
. {yGh Prague CESNET10Gb
Paris

CANARIE/\\ LUS LHCNet

¥ X 2*10Gb
77 CERNLight
" Geneva

/'SURFnet \ '\
120Gb CERN/TIFR1Gb

o
Barcelona

St Petersburg

e-Arena-Informica-
NNNet-GLORIAD 10Gb

é
Moscow
MoscowLight




NORDUnet

Nordic infrastructure for Research & Education

) ) Color coding owner/ordering
ANA-100G TNC2013 implementation responsibility:
Ciena = Magenta3
Version 0.93 — dated May 21, 2013 Tata = Blue4
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ANA-200G: 100G Production Ring across North Atlantic for R&E
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ANA-200G: 100G Production Ring across North Atlantic for R&E
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ANA-200G: 100G Production Ring across North Atlantic for R&E
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10G vs. 100G comparison
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10G vs. 100G comparison
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Acceptance Testing ANA-200G
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sw.net.manlan.internet2.edu--ethernet13/1 -- ANA100G Hibernia circuit [PENDING]
Wed 29 Oct 2014 09:22:08 CET to Thu 30 Oct 2014 09:22:18 CET
Wed 29 Oct 2014 09:22:35 CET

W S W U O W N R B Y PR | Y R GO TR W R SR R ST ST | R U SRR S | R N | N ) DR R S U G SR WU SRR Ry SRR 0 PRIV U W 0T R | PR N SRR R IOETY ST S S SN SRR T A | S N

13:00 17:00 21:00

: 5:00
Inbound Packets per Second Inbound Bits per Second Interface Status Outbound Bits per Second
Average: 1.38M Average: 44.74G Average: | Average: 44.74G

[ Maximum: 1.41 M [ Maximum: 45.62 G [ Maximum: | W Maximum: 45.62 G
Last: 59232k Last: 19.19G Last: 0.43 Last: 19.19G
Crosshair: 1.38 M Crosshair: 44.78 G Crosshair: 1 Crosshair: 44.78 G

Hii"‘iz;a
—ﬁ 10101
9 110!




NORDUnet

Nordic infrastructure for Research & Education

Northwestern
NU Passages

Hudson Bay

MB

SK NL

ND
MN

sD
VY
NE 1A
United States
MO
OK AR ™ NC
NM

Msi o sc
T GA
\/ LA
\ FL
a Gulf of

Mexico Mexico
Cuba

, Puerto Rico
= 5 <

Guatemala

"CAL A Canbbean Sea
Nicaragua
-

] i (Venezuela 3

Greenland

North
Atlantic
Ocean

Iceland

Norwegian Sea Jﬁ/

Sweden

:

k Finland
Norway,

b

N‘etherLight
g Poland

3 Greece Turk
Portugal
TLma )
Morocco\ \-, ;) { n‘
i { ( 'S
SN Algeria 4 Libya Egypt
Western
Sah[au b

—

|
Mauritania | Mali ‘T




NORDUnet

Nordic infrastructure for Research & Education

Norway Finland
Helsinki St Petersburg
Oslo o C:aH-;"ﬂ(S;-Tep{rypr
2 |
Stocl;’ho o aTallinns

A )
Baltic sSes  Estonia
Gotheonburg

North Sea Latvia o
Mockea
United Denmark Lithuania o
— e AR Kingdom - o Minsk
Hamburg \ Vilnius Mk
lfe'and Birmig’g , erﬁ%\:rhghl Berlin Belarus

S S g T 3 Germany 11 Ry —}Kharkw
‘ m\a‘“(‘}soulh O /\Prague Krakow ng

Lape
’T‘G EANT Open Paris th Rep 2 \( : O M,
Ukraine %

Munlch Bratnslava Slovakia
N

Vaduz /-*Austna ,Af H_:nn ¥ Moldoya %Qei‘z.rﬁgf;}ggffbf
: Milan AT R o GHEEY e
o€ Bay of Biscay 5 O C—A{i—l"\’ﬁ% omania Opneca
B ’\ Z T\l;rin o
[ Bucharest-
L ST oMarseille  Italy Black Sea
Rome
ey Barc‘glona o) Bulggna-
Portugal Magnd : ] U Ista%bul Ankara
_ . Tyirhenian Sea o)
Lisbon Spain Greece |, . Turkey
E Algiers Tunis o o
Oranl 2l it Athens Antalya Aleppo
) ‘a,» < 3 Adhva o j":__,,\‘
2 —e Syri
Casablanca Meditemg ey
el \ [ Tunisia Map data ® 2014 Basarsoft, Google ORION-ME



NORDUnet

Nordic infrastructure for Research & Education

Manitoba
Newfoundland
and Labrador
Ontario G
Quebec .1;‘\\\.{“\\
Winnipeg s
g Gulf of St oL

4J\\/\\A Lawrence

s
Minnesota 5 /barunswmk dward <Hon
. Ottawa OMomfea| Island s R
' ' - No i RN
1 Wisconsin Maine B¢
‘a ha Toronto g
- "\
Chicago
lowa Q
aska e 1] -
Illinois oOhio viassachusetts
tes Indiana ' Rhode Island
ansas Missouri Vm;?\tl . Connecticut
Kentucky Virginia New Jersey
Tennessee North Delaware North
Oklahoma /sy ansas Carolina Atlantic
.. Atlanta
Dallas Mississippi Carolina  District of DCCan
Alabama ' Columbia
xas Georgia
Antonio, Louisiana
Houston
i Florida
rey.
7= Gulf of
Mexico

Havana Map data ® 2014 Google, INEGI



NORDUnet

Nordic Infrastructure for Research & Education

Thank Youl!
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