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ABSTRACT

It is very hard to find the system which processes single 10Gbps stream, and the related application is also rare. But in the field of science such as
physics and astronomy, these high speed systems have been widely used and now more upgraded performance is expected. For this reason, high speed
network based storage which captures and records 10Gbps level of packets was developed for the support of small astronomical company in KASI. But for
the use of the system in research, system performance should be not only evaluated but also optimized. In this paper, we first implement system
environment for the performance evaluation and discuss the experiment procedure and solution to acquire numerical results.
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if (glob.stream.format == VDIF)

{

glob.stream.t_vdif = pvdh->seconds;
printf("pvdh->seconds: %d, pvdh->frame: %d¥n",
pvdh->seconds, pvdh->frame);

/I ZY Y HE F7t

faum++;
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X718
if (p_time != pvdh->seconds)
{
if (p_time == 0)
{
printf("Let's Start Performance Test#n");
}
else
{
printf("Time: %d, Total:
%d/125000%n" (pvdh->seconds - 1), faum - 1);
faum = 1
}
p_time = pvdh->seconds;
}

}
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Fig. 6 Real time monitoring during high speed packet capture & recording on our system and summary of the results
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Fig. 7 The result of packet loss measurement in
case of ring buffer's write/read function enabled

3T 5 [} = B RIS
Az o BUBES S #elo] rhssith WA
ES H= 5 5 % i
a4 69 stdiE B Ay 48 F Ad 9
5 = o~
dlojee] #et duE & 4 Atk 2E¥] &334 ¢
= o~ -
olf &% F X7} 617,193263456 HlO|EE A
p =] =
o, ol2HEH HEe] A wuygd 2EY b
2= hyi el
EI7} & Inpo]ES] E4glo] s of#loldl] 3t
= S 3lojsk 2= o
ARG AL BT 5 9
VDIF Time: 10031237 Total Frame: 73091844 Stream
Capacity: 601107325056 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 601098369120
VDIF Time: 10031241 Total Frame: 73592158 Stream
Capacity: 605221907392 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 605205146880
VDIF Time: 10031245 Total Frame: 74092468 Stream
Capacity: 609336456832 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 609321916800
VDIF Time: 10031249 Total Frame: 74592776 Stream
Capacity: 613450989824 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 613438686720
VDIF Time: 10031253 Total Frame: 75047819 Stream
Capacity: 617193263456 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 617193263456
VDIF Time: 10031253 Total Frame: 75047819 Stream
Capacity: 617193263456 File Name:
wrtest_filal0g_2017y298d02h17m30s.vdif File Capacity: 617193263456

T8 8 22lo|dEo AMAZE M3 = HlolH

Az M5

Fig. 8 Data processing information provided to

client in real time

Mmooy
o ot
z I

1o
X’E mz
o
r E

r ={

ja 2
N v
w9
o
¥
3
T
oo

ol ‘oﬁ,
X -

o

TAA] AES e 2EZA A3E dolH
£ markbaccessEhe 71X E o] &3] FFTAHE 3}
o12]. ofell g 1o digk AREA FUs HE
S Z-e= Y E8ol(200MHz T3t o)zl &
J213)7 AEHoE ASHNFES HoFa rh
13 A §4 Ady 2 Zdx A

oA o) 1%
o s 2EA7E AA BgelA AgE 5 gl
€]

10000

channel 1 ——
channel 2 ——
chanpel 3
chanpel 4

1000 |- —

100 | 1

Amplitude

10 1

0.1 L L L L
0 500 1000 1500 2000

Frequency

J% 9. 512MHz Y 4xZ2 2 A=l 8,192Mbps
7|2 diolE{oll tist FFT 24 ZaH512MHz i =
X 4 z4)

Fig. 9 Result of FFT processing for the 8,192Mbps
recorded data(512MHz bandwidth X 4 channel)



JKIECS, vol. 12, no. 05, 817-828, 2017

ok 2o SAQlo] AR HFS A
2 stE 22 (Source)’t dQska
S T F A s AR
of gt ofol] we} & él?ioﬂfﬂi o3 8
Al71& VDIF "lolHE o]&3t9 i FILAIOGE 7
o2 HXAEWEES —_-5;—6]—0}13]—

Hol2E 7]F o7 §192MbpsE FHHE FHH <
|EAZ B o] Aol o] glvk 7t
S vl 2% 1250007071 == ofof 3ttt )
o] Wxe HHE o]F tlx= ool A%
e oA Aol glohd & WE A
tole e} AE oy A= 132’5‘] A3 oF

e 12 BT A9 1A 0

01-)
i)
4
pass

P

o
ﬂ\u

s
Eé

|

fel OXL

d

[
mlo 30
Noof 2 N e

A

(N

=

N
o M o
P oh‘,

%
3

3

~EE

ﬁ
oé.i
]
1o
1o
ﬁ,

M & o

A=
9/] —/ENE Hk Al '] oLo}__v_ 2].9_] 15

&
%0,
50
o

o
ofN
o
off
:(l)l:'
i)
N
= v
2
o,
o
R
X 2
2
e x
offl
) u
RS —
— =
=3 o
o,

2o
rir m
o M
1%
o
o

3
(e}
o B

o
o
=
(o3

o) T iE

=
2
2

T e

L

Y, £
o 2V
o S
r% )
2 o

I
Ot
o
S
=
W L & o
=)
)

32
N
=)
=~
!
)
:
é_\.L
)
i)
o =
o o e
o £ A
Ookf O
“‘é%r
=S v
>ﬂ§£
P
1o
iy
[o
Y

4
o>
o
=
o
i
~

°
fui
B~
ofN
)

dfu
tlo

oy H1
» ot L

ol
w5

o

i

4

o

e
Bl
&
'
(@)
g
i o & N
2

lo fu
©

ox il ¢
N
i
—
=
2 > 2 it g

[

fetl
NI

off
'
o
Rl
2
]

gt =
= =
o o
ot %
2 i
J_Q 2 o
S

References

[1] J. Jang, D. Kim, and C. Choi, “Study on
Hybrid Type Cloud System,” ]. of the Korea
Institute of Electronic Communication Sciences,
vol. 11, no. 6, 2016, pp. 611-618.

[2] H. Hinteregger, A. Rogers, and R. Cappallo,
“A high data rate recorder for astronomy,”

826

IEEE Trans. Magnetics, vol. 27, no. 3, 1991,

pp. 3450-3460.

[3] A. Whitney, M. Kettenis, C. Phillips, and M.
Sekido, “VLBI Data Interchange
Format(VDIF),” In Proc. IVS The 8th Int.

e-VLBI Workshop, Madrid, Spain, June 2009,
pp- 1-7.

[4] A. Krizhanovsky, Lock-Free — Multi-Producer
Multi-Consumer Queue on Ring Buffer. Los
Angeles: LINUX Journal, 2013.

[5] H Kim and S. Ahn, “BPLRU: A Buffer
Management Scheme for Improving Random
Writes in Flash Storage,” In Proc. USENIX
Conf. on File and Storage Technologies, San Jose,
2008, pp. 239-252.

[6] M-G. Song, Y.-W. Kang and H.-R. Kim, “The
Study on the Design and Optimization of
Storage for the Recording of High Speed
Astronomical Data,” J. of The Korea Institute of
Electronic Communication Sciences, vol. 12, no.
1, 2017, pp. 75-84.

[7] M. Chen, S. Mao, Y. Zhang, and V. C

Leung, Big Data Related Technologies,

Challenges and Future Prospects. Heidelberg:

Springer, 2014.

S. Kershaw, R. Spencer, R. H. Jones, R.

Burgess, S. Casey, A. Rushton and P. Boven,

Protocols  Performance Report - Final Report on

I8

—_

Protocols and Network Infrastructure.
Manchester: EXPReS, 2009.
[9] R. Deri, PF_RING API Revision:7479API

documentation for PF_RING: high-speed packet
capture, filtering and analysis framework. Pisa:
ntop, 2016.

[10] W. R. Stevens, TCP/IP Illustrated, Volume 1:
The Protocols. Boston: Addison-Wesley, 2001.

[11] A. A. Mamun, G. Guo and C. Bi, Hard Disk
Drive Mechatronics and Control. Boca Raton:
CRC Press, 2007.

[12] W. Brisken, Walter Brisken’s library for reading
Mark5 and similar VLBI-format data. Socorro:
NRAO, 2014.

[13] J. Wagner, INFORMATION ON  WIDEBAND
VLBI OPERATION Summaries for operating the
Marké and FILA10G, DiFX correlation, and
extracting Phase Cal. Daejeon: KASI, 2015.



Hlolel ~E2A] 5 7t

& 0917 (Gyu-Min Song)

20019 Addstn A7) Esk
ZA(FEAD

2003 gt gl Ak
387 EH9(FHAD

20024 ~AA| FEARATA AT
PRkt Ulga HlolE A, 2k WY
ERE L RES

Z222(Yong-Woo Kang)

1988 At st 71747 sk
24133

19904 st ekl AT
383} Z41(o] S AD

20004 *tAkthst dhshel A aekat 4)(o) st
upap)

20004 ~ 2001 S ATHSF AT TR
2002 ~ 20064 A ATSF ATA
20069 ~@A) FEALATA AT

3 PO} AT A 28, g A,
#

I
P
M

9_,('

Z &2 (Hyo-Ryoung Kim)

19009 A gt AR F
gl (o] 8t 4})

1906 Akt djstel AR
s} %1134 4D

827








