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ABSTRACT

Our research deals with design of FCAST system!"! which is non-real time data multicast standard of IETF.
Especially, our system improves two problems in packet loss control by retransmission and FCAST header
generation. First, packet loss control by retransmission needs a lot of cycles in high PLR(Packet Loss Rate)

environment, because packet loss is independent in each packets. In our research, we applied FEC in FCAST

system to improve this problem by correlating packet loss with received packet num. Next, there is a few
bytes data increase in FCAST header if file with unsupported extention is transmitted repeatedly with other
file. We improve this problem by adding case of unsupported file extention. We show stable performance of

our system by testing in international cloud networking.
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Table 2. Cycle test in international cloud networking (1
million packets are transmitted in each case)
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Fig. 13. CDF of ideal and burstloss probability in same
average PLR (10 million packets are transmitted).
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Table 3. Loss continuous time test in international cloud
networking (1 million packets are transmitted in each case)

. Avg. Over 32ms loss [Over 96ms loss
Region Avg PLR Avg cycle Avg cycle Region cycle in continuous time | continuous time
£ & non-FEC in FEC FEC
N.California 0.014 2.47 1.40 N.California| 1.40 1.88E-05 5.22E-07

N.Canada 0.011 221 1.70 N.Canada 1.70 3.14E-05 0
London 0.011 2.23 1.90 London 1.90 4.50E-05 0
Tokyo 0.010 2.19 1.60 Tokyo 1.60 3.01E-05 0
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500MByte data casting test in international clouding network
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Fig. 15. Transmitted data and cycle test result in
international clouding network (500Mbyte data casting)

www.dbpia.co.kr



I IETRS] o143 s}l

3 FCAST 78 : ale] At Aled 57 542 7Ad

& 27 2 7R 45, L 277
15 2F 35.3 MB A X2 ®ulel 2Fx]|ofA]
Z Tt §lE AeE Halrt o
wEbA QlEEH s AAgke

[e]
A% A% Bl
24 e Bge] BAE AT F e Aelh
v.2d 2

B =ollA= IETFS] FCAST EStollA] &t gt
A 43 FECE A-43 Al2dls sk 1
] 713 EF2] FCAST dv]9] 2713} 24k #A1E
Ao R, BE FAAlel| thsle] dlofe] A<fol
7Fesles sk v R XF FEC A2
in] <A Hgol|A ask vkE A 3140 A
= 53 F5 SAE ok A3E A
oh. e AR, wA FERegelAE 3 A
FEAL Ao R sl 1 B Fhade &
ARde] vrebgrl el Al Eells] gelgk vle
Zo], olegt A el Wle 7t 7S
3l o] 75 Ao Halrh

Tt B =] AlaElE A7l EAEe] U -
g FA0 VES T oM E 23] 57 5
olgh= 7k ARE ®ullof sh= A, QlEj=]H v
NA B vl R s slofo} = HollA I
AL AL olg BAES sEsk] s Al
FA A4S 83 $5A7o) s

:EF
>

h=4
E5 AEsE dart otk olE 50, 7 EAE
o] =2 gelebd B~ 7o) vlE SHIA 7

A, vlee] - HX3ebr] flste], Al F

A 24 B9 shRe] HEe] Ar) 2 Ao 57
71 sk Blska Sl e BelE
AR Weke TeslE 4 oick AR AFE
A 7 A A9, 22 Bl el B
A gaje] vue] e FHash sRAE HEEA
AolE & 4 gbe Zlelek Wil AEEA A7) 7}
Be 45 A wslel Qe Bae el v
S A AoE & 5 9l Aeleh ¥ o
T2 B B Awe] g Ee] nekElel, vEs]

2 9ol w2} 2 e FECS) JIEfel whaje]
fEAOR 48" 5 71 sk leld,

References

[1] V. Roca and B. Adamson, “FCAST: Object
Delivery for the Asynchronous Layered
Coding (ALC) and NACK-Oriented Reliable
Multicast (NORM) Protocols,” RFC 6968,
Oct. 2013.

[2] M. Luby, M. Watson, and L. Vicisano,
“Asynchronous  Layered Coding (ALC)
Protocol Instantiation,” RFC 5775, Apr. 2010.

[3] B. Adamson, C. Bormann, M. Handley, and J.
Macker, “NACK-Oriented Reliable Multicast
(NORM) Transport Protocol,” RFC 5740,

Nov. 2009.
[4] M. Luby, A. Shokrollahi, M. Watson, and T.
Stockhammer,  “Rapror  Forward  Error

Correction Scheme for Object Delivery,” RFC
5053, Oct. 2007.

[51 J. Gemmell, J. Gray, and E. Schooler, “Fcast
multicast file distribution,” in /EEE Network,
vol. 14, no. 1, pp. 58-68, Jan.-Feb. 2000.

[6] B. Jo, D. Lee, and D. Y. Suh, “Adaptive QoS
study for video streaming service in MMT
protocol,” J. Broadcast Eng., vol. 20, no. 1,
pp. 40-47, Korea, Jan. 2015.

[77 A. Botta and A. Pescapé, “IP packet
interleaving for UDP bursty losses,” J. Syst.
and Softw., vol. 109, pp. 177-191, Mar. 2015.

[81 H. H. F. Yin, K. H. Ng, A. Z. Zhong, R. W.
Yeung, and S. Yang, “Intrablock interleaving
for batched network coding with blockwise
adaptive recoding,” in Proc. ISIT 21, Jul.
2021.

[9] K. Matsuzono, J. Detchart, M. Cunche, V.
Roca, and H. Asaeda, “Performance analysis
of a high-performance real-time application
with several AL-FEC schemes,” IEEE Local
Comput. Netw. Conf., 2010, pp. 1-7, Denver,
CO, USA, Oct. 2010.

[10] S. Kim Chin and R. Braun, “A survey of UDP
packet loss characteristics,” Conf Record of
Thirty-Fifth Asilomar Conf Sign., Syst. and

2359

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-12 Vol.46 No.12

Comput., vol. 1, pp. 200-204, CA, USA, Nov.
2001.

[11] M. Arai, A. Chiba, and K. Iwasaki,
“Measurement and modeling of burst packet
losses in Internet end-to-end communications,”
in Proc. 1999 Pacific Rim Int. Symp.
Dependable Comput., pp. 260-267, HongKong,
China, Dec. 1999.

[12] V. Roca, M. Cunche, C. Thienot, J. Detchart,
and J. Lacan, “RS +LDPC-Staircase Codes for
the Erasure Channel: Standards, Usage and
Performance,” 9th IEEE Int. Conf WiMob
2013, Lyon, France, Oct. 2013.

[13] M. McKeay, The Building Wave of Internet
Traffic(2020), Akamai Technologies Inc.,
Retrieved Mar. 3, 2021, from https://blogs.
akamai.com/kr/2020/07/the-building-wave-of-in
ternet-traffic.html

Al 8 & (Bong Jun Sah)

2015 39~3A): A3 gskn
HAAg-sk shatatAd

<34 Hok> data casting, cloud

N = N

computing, multicast,

networked media
‘ . [ORCID:0000-0002-8268-5423]

M & ¥ (Doug Young Suh)

19904 : vl Aot #17] 2
s whaL

1992 3~&A) : 735Nt 21z}
AEs; w

<¥AlFok> networked media,
computer game

[ORCID:0000-0003-3120-0737]

2360

2l [ 8 (Dac Han Weon)
20166 39-3A) - As|h et
etz sl

e Tl AAE, oA,
LTE, NR

i\/] [ORCID:0000-0002-0245-7798]

A & 8 (Cheol Hyeon Jeong)
20179 39~&A: st
Azt shabaA]
o <IA)Hol> Al data science,

media processing

S’ [ORCID:0000-0001-9687-0788]
al ke

A 2 A (BEun Young Cha)

20201 24 : A E| st ARk
w3} o) 24

20209 3Y~3AY: A3
AR} Fata) 1A

<3 Hok> media processing,

E networked media, Al

[ORCID:0000-0002-7734-6697]

www.dbpia.co.kr



	IETF의 대용량 파일 전송 표준 FCAST 구현: 헤더 안정성과 패킷손실 복구 능력의 개선
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 배경
	Ⅲ. 헤더 생성 안정성 향상과 FEC를 적용한 FCAST 시스템의 설계 및 구현
	Ⅳ. 시스템의 성능 실험
	Ⅴ. 결론
	References


