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Mt. Mauna kea, Hawaii

Subaru Telescope

HSC: Hyper-Suprime-Cam
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ISHIGAKIJIMA( ), OKINAWA

IRIKI( ), KAGOSHIMA

MIZUSAWA( ), IWATE

OGASAWARA( ), TOKYO

VERA is a VLBI array to explore the 3-D structure of the Milky 
Way Galaxy

MITAKA( ), TOKYO

Correlation center

Earth
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ATOMIC CLOCK
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Connect to the correlator 

Correlator

Image
High speed Network
(2Gbps~ per Station)

Correlation 
in real-time
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PC
+NIC

ASIC
40Gbps FPGA

20Gbps
NIC + FPGA 

Many 
Core

FPGA

(~2011)
FPGA

PC

(HFT)

NIC(Network Interface Card)
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Realtime
Accelerati
on Engine

Forwarding Engine

IP Forwarding 

40GbE NIC 10GbE NIC

•
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Linux Kernel 2.6 / CentOS 6.x

TCP/UDP

SSD



PC / 

Linux OS

PCI-E 2.0 2x 10GbE-SFP+ x 10 ( 12port)

Interop2013 (ORC)

Intel SandyBridge-E overclock 

PCI-E 3.0 2x 40GbE-QSFP+ x 5

Full 40GbE / PCI-E 3.0 

Intel SandyBridge-E overclock 



����� 18usec

[����]

Incoming/Outgoing 100Gbps 
200Gbps NIC

200Gbps
15% CPU
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FGPA

2011 PC
20Gbps ?msec

2013 
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2012 ULTRA40 45Gbps / 12msec
ULTRA40 4GByte/sec SSD Storage

2013 +
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2012
4GB/sec 
100Gbps 
45Gbps IP
18x 10Gbase-R  or 2x 40Gbase-R I/F 

2013 6
200Gbps IP
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2013 10 +
220Gbps IP
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FGPA

PC

2011 PC
20Gbps ?msec

2013 
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2012 ULTRA40 45Gbps / 12msec
ULTRA40 4GByte/sec SSD Storage

2013 +
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2011 ??  Intel Core + PCI-E2.0 1x10GbE NIC     

� 10Gbps

2012 1 Intel Nehalem + PCI-
E2.0 2x10GbE NIC + Offload

� 100Gbps

2013 2 Intel SandyBridge-E + PCI-E2.0 
2x10GbE NIC + Offload

� 200Gbps

2014 3 Intel Haswell + PCI-E3.0 NIC Full 40GbE NIC 
+ Offload / ULLtraDIMM

� 400Gbps

• 100Gbps
200Gbps

or



NTT 65Mbps 
NICT JGN-X 10GbE 

NTT 1GbE
SINET4 10GbE 

10E/100E/1GbE + PoE & 10GbE 

10GbE/40GbE
40GbE/2x40GbE
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30m (TMT)
http://tmt.mtk.nao.ac.jp/

TM
T 

(c) 2010 Thirty M
eter Telescope


