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1TByte

PC

UDP

OpenSSH

 

1  

� �

SINET3

PC SINET3 10Gbps

1Gbps 1Gbps

PC GbE Giga Bit Ether 1Gbps

sftp scp 100Mbps

Mbps GbE

2008 8

RWIN

RWIN ACK

OS

500Mbps

TCP UDP

2 TCP

Firewall UDP

Aspera ascp UDP

Gbp 933.67Mbps RTT 800Mbps

sftp scp TCP UDP

Firewall UDP stateful

UDP

UDP



RTT 40msec

RTT 40msec

ascp

UDP Tsunami Sector UDT

[4] UDT

UDT UDT SSL OpenSSH [5] UDT

UDP hscp Hybrid scp  

[1] [2] [3]  

2 hscp  

1. ssh  

OpenSSH scp scp

UDP

UDP

UDT  

� ssh SSL

ssh 1

ssh rsh

TCP  

 

UDP

RTT Round Trip 

Time UDP

hscp

put get 2  

� UDT 12 UDP

hscp hscp.conf

MaxWinsize MaxBufSize

RecvBufSize

 

hscp scp

 

-I”  

 

2.� hscp  



3.

 

 

1. hscp –I  

RcvR(Mb/s) Receiving Rate  

RTT(ms) Round Trip Time  

CWnd Congestion window size  

PktSendPd Packet Sending Period  

SACK ACK Sent Acknowledgement  

SNAK NAK Sent Negative Acknowledgement  

AvRcvBfSz Available Receiving Buffer Size  

Recv(%) Receive  

Etime Elapsed time  

 

3.� hscp -I  

2.1  

 

AIX5.3 AIX-AIX  

SunOS5.10  



Linux IA32 2GB  

Linux IA64 SGI Altix4700 Fujitsu PRIMEQUEST  

Linux x86_64 AMD  

MacOS X 500Mbps  

Windows  PuTTY [6]  

 

hscp.conf UDPRecvBufSize .768000  

WEB http://ccportal.ims.ac.jp/software/hscp SourceForge http://sourceforge.net/project

s/hscp/ hscp WE

B  

WEB

 

� 2.�  

2009   6   7   8   9  10  11  12  

 10 23 40 16 15 24 64 

3  

hscp scp sftp  

 

3.� 2009 6 8 11:00 13:00  

� ccfep1(AIX) –Tohoku(Linux) RTT23.502msec 

 (m:s) (MB/s)  

hscp 0:23 46.7 - 

scp 5:41 3.0 14.8  

sftp 8:37 2.0 22.4  

 

� ccfep1(AIX) –Nagoya(Linux) 3.334msec 

 (m:s) (MB/s)  

hscp 0:18 59.7 - 

scp 1:02 16.5 3.4  

sftp 12:43 1.3 42.3  

�  

� ccfep1(AIX) –Kyoto(SunOS) 9.838msec 

 (m:s) (MB/s)  

hscp 0:28 38.3 - 

scp 5:09 3.4 11.0  

sftp 5:08 3.4 11.0  

 

 



� ccfep1(AIX) –Kyushu(Linux) 19.200msec 

 (m:s) (MB/s)  

hscp 0:13 82.6 - 

scp 1:31 11.3 7.0  

sftp 1:37 10.6 7.4  

 

4.�  

   

 

  

RTT  

4. 16GB

963Mbps  

4  

hscp

NIST Net [7]
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4.�  

4. PC PC

100msec PC1 PC2

RTT 100msec

sftp scp hscp RTT  

5.  

1.� SSL CPU  

2.� TCP RTT27msec RTT RTT

1Gbps  

3.� UDT RTT TCP  

5.� RTT  27msec  

 

TCP  

4.� 10GbE

1Gbps RTT

10Gbps

10Gbps  

 

� 6.

hscp

0.002%

scp  

� 7.

SNAK

 

6.  

PC１

PC２

遅延シミュレータ

�����

������

�������

����� ������ �������

�����

	

����
� �

�����

����

���

����



 

 

7.� SNAK  

SNAK  SNAK  

Mbps : SNAK  

 

5  

hscp

scp

sftp sftp UDP hsftp
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� scp UDT Hironori Kogawa Hitachi ,Ltd.  

hscp OpenSSH PuTTY UDT  

 

 

Tohoku Univ.� A.Morita, T.Ishiyama, 

Tohoku Univ.� IMR, K.Ichinoseki, S.Miura, 

Tukuba Univ.� CCS, T.boku, O.Tatebe, 

Sophia Univ.� S.Nanbu(kyusyu Univ), 

Nagoya Univ.� S.Okazaki, K.Kawaguchi 

Nagoya Univ.� T.ishihara, 

Nagoya Univ.� ITC, K.Ishi, 

Kyoto Univ.� ACCMS, 

Kyusyu Univ.� RI2T, M.Aoyagi, T.Takami 

 

 

[1]  �  “ WAN ” 20

21 3  

[2]  � ” -1TByte ”

21 6 P59-P62 

[3]  � 60 21 9

P59 

[4]  UDT UDP-based data transfer , UDP

, http://udt.sourceforge.net/index.html� Poweredby UDT  

[5]  OpenSSH, http://www.openssh.com/index.html 

[6]  PuTTY, http://www.chiark.greenend.org.uk/~sgtatham/putty/ 

[7]  NIST Net,http://snad.ncsl.nist.gov/nistnet/ 

 


