The Implementation of High Performance Data Transfer over
TWAREN International Connectivity
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Abstract

The blooming of big data science and deep
learning Al technology provides a tremendous driving
force to scientific researches. To address the resulting
needs for huge network bandwidth, the academic
backbone and the available bandwidth of its GigaPOP
universities have been upgraded to 100G in 2016.
However the traditional way of network transmission
can only utilize a small fraction of such bandwidth. In
order to overcome this bottleneck, this study has
implemented the data transfer nodes on TWAREN
backbone to fully take the advantage of the 100G
backbone. This paper introduces this technology, the
implementation of it in TWAREN international circuit
and the analysis of the performance gain it has
achieved.

Keywords: DTN, TWAREN, Bulk Data Transfer,
network performance.
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- Chassis: Dell R730

- CPU: Intel Xeon E5-2643 v4 3.4GHz
- RAM: 64GB DDR4

- HDD:SAS 1.2TB 10K RPM x 7

- NIC: Intel X520 10Gb + 1Gb

- 0OS: Centos 6.10

] o DTN 4 5342
- Chassis: Dell R730
- CPU: Intel Xeon E5-2620 v3 2.40GHz
-  RAM: 32GB DDR4
- SSD: OCZPCleSSD x 1
- NIC: Intel X710 10Gb + 1GB
- 0S: Centos 6.10



i

L\jb ~ i . ~ -H-j] _
= (JTWAREN Backbone L\] =z I]%[
\ L J
o 16E — 16— DTN

ASR 9912 ASR 9006

W) 4 83 DTN 3R{32 % .0

O REEE LA g2 TCP s A pEat it

& ST 02 e windows size + -] > o Centos ¥ %

30 E 4103 sz/ete/sysctl.conf 2 3K AR T E

AR R TAEACRS o AP E PR A R 2 BiE

7|k 75 10000 » & #-+ B A6 LE2 IRQ

CPU Affinity = # % & — & CPU $5 b » 1 gF
4. NUMA F® 42[13] -

P
T L]

# allow testing with buffers up to 128MB
net.core.rmem_max = 134217728
net.core.wmem_max = 134217728

# increase Linux autotuning TCP buffer limit
to 64MB

net.ipv4.tcp_rmem = 4096 87380 67108864
net.ipv4.tcp_wmem = 4096 65536 67108864
net.core.netdev_max_backlog = 30000
net.ipv4.tcp_no_metrics_save = 1
net.ipv4.tcp_congestion_control =

htep
WS5TCPia i B 24k

AR § TR

e

® Ky 4B AI* scp 1B Bi¥100GB A% 1 o
A sr,ﬂ!«\/dev/null(Dlsk to Memory) -

® 4B A% GridFTP 1 £ i#:#100GB # %
I o4 &gz [/dev/null(Disk to Memory) °

® B l* FDT 1 E ©:#100GB#% 1 &
# A & 8k2_[/dev/null(Disk to Memory) °

o B fQﬁig?Jl B upES X oo

ﬂ#ﬁ%'

® EiELHELR 2 MTU E_F > 482 4% jumbo

frame:
d 5 MTU jumbo frame $3 4 »c it 82 549 §

<0 Bl A FEE ping dp 4 T ORI B RER
2 F 2 ,.a*kjumbo frame - B6 % -+ 148972 bytes 2.

ICMP #t# » 7 10 g 498 5] w fis -

Pl S % 9 L # $)900MB/s 2 "M;‘]%ii B @yf- B
100GB z # % O d s 2 B - 21— K
LFEFHENS40GB ki § > Bub- ¥ EL1 g
TAL A P G 5 504 o

[sunl@tp-serverl ~]$ globus-url-copy -vb -p 10 -sync \
sshftp://sunl@chi-serverl/home/100GB file:///dev/null
Source: sshftp://sunl@chi-serverl/home/

Dest: file:///dev/

100GB -> null
104857600000 bytes ~ 880.28 MB/secavg  963.19
MB/sec inst
’ W 7@ * gridftp ® Rl
o ¢ * scpp|3#100GB #; % @ﬁi%]*ié‘i'
AoB8Hr T o F S A B A BB E sep 4p 4
BEFTHI SA P2 /devinull 22 - PlEREE A

% #;10.5MB/s 2 @ﬁisa]si)i > BiE- 1»100GB 2z #%

XHFTS BL o pEPFR o

[sunl@ tp-serverl ~]$ scp sunl@chi-serverl:/home/100GB
100GB
1% 1665MB 10.5MB/s 2:35:58 ETA

B8 &7 scp @GRl

® it * FDT ipl:#100GB # % fé;ﬁi;—l*iié'

o9 AT o ST B A B FDT 2
java dp 4 @i LD LA A 42 [devinull AT o RITE
B4 5 5 F £)7.2Gb/s(¥ 918MB/s)2. @ iy B > @

- BLO0GB zZ # % 9 ichm A4z PR o

[sunl@tp-serverl ~]$ java -jar fdt.jar -c chi-serverl -pull
/home/100GB -d /dev/null
FDT [ 0.24.0-201512041353 ] STARTED ...

Net In: 6.166 Gb/s  Avg: 7.626 Gb/s 100.00% ( 00s )

B 9i# * FDT @ﬁé‘.]i?']%é?

R

d kT pEL I LG TWAREN 2
BRI BT > T R a?’ﬁ O - S
£ o W10 S RlFEARY 2 MRTG i VN

Rk g2iE88CGh/se £1 5 = ﬁﬁxéﬁ%ll 22

[sunl@tp-serverl ~]$ ping -s 8972 -M do chi-serverl
PING chi-serverl 8972(9000) bytes of data.

8980 bytes from chi-serverl : icmp_seq=1 ttI=61 time=186
ms

8980 bytes from chi-serverl: icmp_seq=2 ttI=61 time=186
ms

8980 bytes from chi-serverl : icmp_seq=3 ttl=61 time=186
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