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ABSTRACT

In this paper, we propose a new transfer method for exabyte scale science big data. Legacy transfer method
provides end-to-end transfer based on TCP, and uses parallel connections additionally on it to enhance the
performance. The proposed method deploys data transfer node(DTN) along the transferring path. The proposed
method transfers the data to DTN and stores it, and then forwards it again. The proposed method resolves the
problem that packet losses, caused from traffic congestion or the shortage of available bandwidth at edge network
area, produce much overall performance degradation. We show the architecture of DTN deploying and the result

of performance enhancement based on DTN.

LM = Astw gck olelah AL Teluix| B AT, g
olda) A7, AR Q7 Q714 Q7 o) o)

speby e ARl olgeke AH de]  tbee] wah Ropelld vjehda gitk ma weia
B ke Auke sk dlole] Betow wb dlolE] S Blale] 1A vES2E ses

¥ B AT 20179% §EE SR RATUKISTD) 841 FR(AXEEE A A7t 2 274354578 74l R&D &
gshz S A

H E ATE 20179 ARERPIEAHEEAM ] YR AHREA|ERETAE ] 2|0 wo} 5305 o7H(No.R7117-16-0218,
o]& U}y Zelbr 7kl x1E3lE SaaS B3 A4 7% AHsivcl

¢ First Author : Korea Institute of Science and Technology Information, wjseok@kisti.re.kr, %%]<1

Corresponding Author : Korea Institute of Science and Technology Information, jhmoon@kisti.re.kr, %J3]<1

Korea Institute of Science and Technology Information, {wthong, jskwak}@Xkisti.re.kr

=3 D KICS2017-07-204, Received July 24, 2017; Revised September 19, 2017; Accepted October 23, 2017

1991

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *17-10 Vol.42 No.10

o)o] A1
T 992 St oo ¥4 ATAE AL 9]
¢ w05 B9 Prk

ol2gt T3} WldlolE] 242 $lsle] 7ute] H&=
e ZREZ 2 FIP 7} ARSEH, o] vEY =
oA dlole] & dels Afshe TR eFo|t) 4]
dlele] A4S ¢J8F HTTP, AApd dlo|e] & 2%
3= SMTP, AR8AFz7ke] A A dlole A5-E 33h=
P2P 59| Q8 vES = TZeFI} 3to] TCP A%
XREZS 7o R 13 glck TCP A% TS
2 FxA 22 HoleE £Algle] AEsl] $lste]
ZEA] 2 ExAle] So] A, Fke] s
3, Azl 5] Aol oA Aggo] AAH
ok Agstazl sk oA dlelele] =77} ARlel
w2}, TCP 7]4ke] FTP A$A%-S 3Ash] $lslhed
W A7h ] ghok WE A5 bbep,
bbFTP, gridFTP, Iftp 5}, #4ksl dlofe]e] U4
S o7 & ol Aduwirom AeiTE
A 32} 3= rsync 5ol Stk o]2dt AFHtA] 9o
71&2] A4z 2 el FTPE 2|2 o]g3lHA]
ees Fol Aes MAdstast she A4S
(store-and-forward) ¢l Phoebus7} &1t} £3] Phoebus
FeEelA] HoleE AAs] $lste] S E=)
7F247](intercept) 3hed 7 ol AAFgE
YES =] & %S dgsle] ud 23]
Aojrk o]z are] Wik v ELFel| nsl|A] A}
Ao g A Ao Ael7t Wolvks dAlz~ vE
A=zete] Aeatel s FH3| flste] T E &

r

2 7
e o

fr
%

B =Fol|x+, Phoebus W3} fARsIA]RE A4

P resolution
m Weather & Climate Data

Dissemination
of Climate Data

N e < @& W
Prevention of Prophylaxis for ~ Water Resource  Agricultural
Harmful Insects Urban Flooding Management Ecology Crop Modeling

J8 1. S87PRAE A% 7P IE el A
Fig. 1. Big Data Transfer for Applied Climate Analysis

1992

s THe AT DINE AH3he WA
Akstazl gk Aljtshz WA, 2Ae] HeA
< 913k SSDFAIR] AW st=glelE A A
2A1} A1l HHgE Al2~'l A W w]el TCP w3
el S #2318 DTN 78 she 54315 v
Alolt}. o], oA MES A =W ¥~ U ES =
5 el 77k vIES = EeQ))e] Extelar ot
3 EY=T AHsle] A AEASol vAE o
FH 43 AM AA AFA TS A 7|A) §
Qtolck. Phoebus W49 74, AEdh
2] UIES =] 2heElelr Edfus
V2] WA o g EXE S %
Sz el vlslA, £ Algksli= WA
73F3kaAl 3= DTN =5 WASle, F
Alef|A] AfA = AA A ke
F3taat sl dlo|elE DTNe| A A (store) 3kar
& == Ag(forward) TOEH, oA VESZ =
wglo| A o] 2 A e (S Aol o3k A5A
5 A8l Syel 2 2F Aol viHe FFE Fo)
A} Fh, 3 DINS A A2 $3tol d83he
220 A% wleAe] AES v S w=A 3 ¢
otk B =FolAe DINS 2Hgshs A2 A%
HIQES AljFelr, DIN#] <A 729 A% 4%
A AAkaat gl

ofy off flo

oot

FIF

>
o
&

E

ol

o, ®
Ll Fj tlo o% flo

st
L
An)

fe
=
)
it

2y

o
T
ps
o

L
—~
o]
&)
of)

oF
1
o
=

_‘V_(, R o.'m_,

ol

1. GIOJE] Z|dt ntetn} CO[E ME

J

2.1 Blolef Jlgt Tetzote] HIESIT AR Hef

ldlo|e]E 87k FehiolZs, elluR &7
o, g, Aesh JAE, 7N el
o] glon ofejah Hetekse, vl=sl= ALgalH
2 24 e3lB AHEAEE neld,

# of users

\%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\\mm

%& \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“W e

ADSL GigE LAN
BW

a2 2. eIB AREE: 2o EeAERN2)
Fig. 2. TypeB Use Case: High Bandwidth Users

www.dbpia.co.kr



=/ gAprtel B sk dlele] A4S 918 DINZJUF vlole] FA45 vl

ERIB AREAR=E dnbE ]l ASRfe] AdubH ]l AL
Ql A WE TS Q3= §-30] o, T
& Ak EEAS oulshe HEiRldlely S
o] of7]e]| sk olefdt 32 dole] AE-E 4
slo] o] AREAPE Ao ] v B9 Fel| HgAE-
+ 878k el

8 A7l vess e Held A4S
213 TR E2SHHEP) o] AL&EE ATz
loTe] ALAATIER)oIAYW, a-53F AgZolA
o= At dlofe], A g3k g R A
olg] Agol AU, Hitdlele] HE 2 w17 Al
35 Fl AN Agdads 5% 29
W 7S 913 Addlols ol A, 7]
R A QoA = ZddlelE & s 1%
Aol AU shilale] opulial A HlolE] 2 <]
sho] glafolm]A] dHlolE|E2] Al 791 wlo]g
S flste] adlod o] Al S A8-ElE Ss)
Al Elck o]zigt elB HelE 913}, A8 A8
EruAoR 7 AAlE U EaE sk
uom o]F rukoeg kel AEHES 9Igh
ScienceDMZ 2= 703 e] A AE At glo)Pl

ScienceDMZ& Hlole] 358 Fshitole] vlg|o]
HE A, 3 A 23 B3l vEY = A,
Al FHAE Y AE re o, AT E ] A3}
71eEE sk el ol ERIB 3] vl
E9 I A Slste] Aeaale] S Al
o} digeF W= dlofe] A Algl 44 Ale] 2 dlo]
B AZElE 23k ade A8 ol FeAlelAde] &
Tol| ZA 1A% VEYZ e AR} 53,
tl-g2F stdlole] o] 1EdES 915kl DTNolzh=
AT 7k A$3dS sk 9lek A
Al dleole] AFe] A3k $5le] DINS W
sh{ulel] 9x|3le] dlole] M-S T3t} k=
wellojr}), wpspH oz I3k dlole] A% AeHAEE

slel7] #1gtelct.

in)

22 & Z2EZ

ScienceDMZ A-8-3h= T3] dlo|g] A4S ¢
gk WL TCP ZREF-S 7|4Hle & 3= FIPZR
EZ Z4) 07 wbdsle] gt} FTP= HTTP, SMTP,
P2P Z2EZF 53} o] QIEfulelA dHolg I
ol s sl 8 Weke] shEHn e I8 ¢
gslar olrh. vl ZREFEIE tEA, FE Z
Z719] dolg] & g Hdshe ZREZo|ch
FTP+= A2 A58 =ol7] $lste] 2 714 ke

WA slelgkord, o) QAL fAlsks WY
S, shte] AAS 2oleld] ek Ads

W 2ol A9, she] EufF ARl of=] 7ie]
AAE& W] AESE Feol=  HPH(bLFTP,
gridFTP)"“'5} w]ejo]elg oja] Am= Ajistsie] o}
o] Awzl Wy om zdshe W] itk
(BDSS: Big Data Smart Socket”). o]2]gh ®zx1%
uhAe FTP Agatellxle] of2{le] TCP A4S A}
S3toax Buly AzAke] vESa 28-S S8}
staal sh= W o 2a, s Holx] duk FTPXAc}
MAE A5s Bola gled, AA7EA] s} vldlel]
o] Aol ol AREEAL )

2d 2ol A9, Asol 8 T kuE &
She S ARl Fled, sl Sk sellA
% EdFE 7k A7 |(intercept) 3k A7g8F Fof] 52
tjode] vEY I HA4sl= 94 (Phoebus™) o]
ek 3l 74 vES 3] £t AS AAes ¥
AA)717] Ysted, MM AEQE(AP) 3-8 o] nE|
o] A(BS)ellA A% dlolel s A3t Foll X whd
PR 8] A el AR AEEs WAl (Indirect
TCP®) 2] AJ57IA Wik glrt. olafe] W) 2
HA] ofo]] HAkEl dlolele] AXAdE gk Wl &
43} Rsync, ParaSync 5%¢] 9137, o]¢]e]] FDT 5-<]
AR o] 71k ol glek

il

=L oo

Il. DTN7|gF MESHA H|2

3.1 2HIFe

st wldlole] AES I3k A6, dlolE
= AFHke JRp) fHshes S| 2L W ES
= 3L, MR Y ES I vlsl] EAE) 1,
HeZs Ao Yo} Exwr) 3 7y
Zx AR Jolr AH R =& 7l &4
(e}

2] AAET o]F9 TCP ZREZoA ] Hug &
TS Doz A o2 <l A% =

_

(
N
-
3

oA UIEHZ ZwQlefx]e] 53t agler
g AA AHPAE Azt WIS wklkes,
Pheobus, I-TCP 5] #|A]%l v}7} 9t} Phoebus+
spaplelolele] A Aol Hste] o] =91z

o)

1993

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *17-10 Vol.42 No.10

Throughput vs. Increasing Latency with .0046% Packet Loss

Local With loss, high performance
() beyond metro distances is
essermally impossible

==

nmmm(mmm
Theoretical (TCP Reno) Measured (o loss)
—

Measured (TCP Reno) Measured (HTCP)

a8 3. 3l A 9 TCP A5 ¥l [5]
Fig. 3. TCP Performance Comparison on Packet Loss

wrjqle] o] wp =gzl wjsiA e
el e e a3 glat

A} sldek I-TCP += 5 -4

2H7do] A A TCP 4 —E—oﬂ FA 2 S AR,
o] APl TCP EfHS AAstadelt A=k
A 3xEr Addshke WkE Fsklch s
Phoebus B2} I-TCP HWHAS] A9, F2kesolA] A
2lafof k= RS B54 the] TCP Aol g
] el Aol Auke kel ojsh Fukslel by
she eRuMIAe] TCP AART AV} dalo
we AHe k)

Tl B =RelAls, TCP A bt gl
Ao AES wed 0 AuAleb) gt
FTP Z2EZF AlZol|x] As7iAl vleks Algkalict
o MESZ mrclelqe] A% Ast 221 A
- sAstellA wiAlsk7] ffste] A-84dE==2] DTN
< o7 HENZ Zvdel] miAsla o]E FAoE
st wdloel g AA38lar o] Ak WA Al
olgleh o] WhAlE Fk HiellA] WAk AE A5
8218 AA e i ukedEz] PEE Bl
Hekolt}, i =tell4l= DTN 7ke] 755 A3kt
3L ole]] 7|9k F AFHEE Alkskazat kel DTN
olAe] HEHIAL FTP HIAIL- A143)9ic), o]= =

olfy

download

s B

Legacy End-to-End Performance

Proposed End-to-End Performance

32 4. DINS 243t dlole] A5 ek Ak
Fig. 4. Proposing Data Transfer Method using DTN

1994

o Aol Feldlole] AES HHoR sz o]
dloJe] A oo ~Eaw A4S 913 UDP A4
DTNel|A] 4=3)=]7] ¢di=ch

g

3.2 Tkt RS Wt

3.2.1 DTN = A7 et

Algkshs TR WMET) olx|9] A A5e] Ao
F o]g3to] ellAef|x 2] Aol Xd%ﬂ "5‘%011 =
5 IF7] Slte] AE EdE el 9|3 A
s HA3E AHel] dlolelE Helar o]Fell=
W] $]x|8F DTNeA] dloe]E Al 30|
t}. DINS FA102 dole7} A= 1 a2 o] %
ol thA] A3kl DTNZR] o] %<4 v E9]=
Ao w Qsle] AA AEAdsS SHhslslaal s
Hlelole}. DTNeA2] 252 TCP AlZoll4e] 2%
olth 2FoE] Z& ~9x|o|A9] IP A= A4 7S
2 FaEE Fdzke] TCP xﬂ;tﬂE A st
Al Flek o]& 913}, DTN A5452] Sdisk=
A3ted arcfede] e H?Iﬁhﬂ =3 A5458
913 TCP ZEEZol| gt HAspr} =] glrk

DTN®] sl=ge] 742 137 63 2ok A3
= A7) SI8E o] vlEY = QlE o], A
Folole] A7 I8t Fwl4] wlme] 7ake] A
2], 2] oleigh aAd5e] AHES] 8-S Sk B
L 9] glE]Ho]~E A]dslE HU(PCI Express
Gen 3) 508 %Wﬂv}. 27F A= 412 dlole] =
Alo] v = Zujl4] 7|uke] XW A= 2 A3}
932w, PCI Express Gen 3 168323 FA1s}ed, #3F
A=A A5 B o] WAEA] edberh vlES A <l
Eldjo]x Fh=olx dZlEAR Qlg TCP AlaE

EAlo] WA EE 37| $lel4l=, DTN A28

of

i

i

Store-Forward Store-Forward

i
I
I/
,{I' ———————
I
1
I
I
1

323 5. DTN WEUE ] 93]
Fig. B. Locating DTN on Backbone Network

www.dbpia.co.kr



High
Performance
Network
Interface [

High
performance | |

Storage
(Controller)

8 6. IATAHEEED], 5ATAA 52 HW
TAAA AgAlel: 1282} SSD, 10717} NIC)

Fig. 6. High  Performance  Storage/Controller,  High
Performance Network HW(Use Case: 12T SSD, 10G NIC)

AL FAslslglel. oleldk HWE 7[Hke=
A% s 4 A3 #d 9.5 Gbps HEA5
& HoFgief,

DTN HWel| 7[ikele] AEAd5-S Hdskslr] ¢
sto] Alzawl 7ol AAE TCPE 2A43sisic) £
oA Aljkshs EAAEe] WAl A Hefs)
= WA, TCP Aol 7ukghel. 1eix] TCP A
52 #HA3}sl] ¢lsle] DTN HWell TCP7} %43}
E =5 HW Aol 7]akeE #A 37} o] folz]ch

g HA3HE S18ke], TCP ZREZ|A 253
o} 3= %1$H}e] Ei= BDP(bandwidth delay product)
Zhell 5317 Elck o]2ig BDP 3k &) UES
= o] 77HeR F71tel wet wilg- Z gho R
FAH I glck TCP EAMAI = AMg== darel&
<, htcp(hamitonian TCP)7} ARS-%lc) 53] 47 W
7] Alo]z== wAREe] A4S 32k BDP 3k a7
apelct arelsl 47l ws 2 3el| 7|uksto] A|=H)
W] A= Axksielch

22

1. HAWHES 918 FA3}

Table 1. Optimization for High Performance Transfer
R BDP (Bandwidth Delay Product):
J_ﬂq]i] 10G * 0.2 Sec * 1/8 byte = 256 Mbyte
st | () T T 10717k ==

Y€ 1 @) aelvid 4199417k 200ms RTT

RECEE

Hejx, | B A HoiA)9] 2u)

512Mbyte

#4tAle] | htep(hamiltonian TCP): Z %] BDP ol

Faelz | T A wy

EE T path MTU discovery |7 F-A] A=l A
v | Sl FA22 Sl s Sell ot A
=

1 = 0} o
= 3 W

A% Aso] HA31E DINS Fol A A5S 3
A7tk DTN Al~El YEST IR EFe| 3t
A7} 5o glvk. 53] ZR2EFH-E-S TCP -+
4ol AES A5l f1g =g 2 vig] FA
s} AxkEle] dA=]e] lck

shie] FZleAded tigh, AsAds Ashs 271
foloew AuEs olrk (1) 9 AR AR <
ato] A Fe] 27, (2) T AREAR Qo]
Three Duplicate ACK7} A5 Eo] 19 Alo]
=5 ZA o] F thA] HE= IS AAA Hek

53] TRl =g Al =E AETI 9o
F| o] wshaldlele] 2] 75, UAE e
317d0]7] wjiol| 2 Zke] BDP/} 3jA4E 2 =2 A%
- Abo]z=rt Thssleg, ofell tigk el da
gk Aau= A7 BEs AsA st wlg- F Aol
w3k shte] AEE STHA7= Bagk ATt
RTDE vi§- & 3telolr] A= 2 AAsAst HA
g Zloz oSEch 24, 1077} W= =)
200msE S-78h= wAIZEe] 8 dlole] AFellA,
BDP 7|uke] U ES|T= AR oo 1w 3hed
AZte] A=), Axpza, dlol HEge £Ag
dsixd (A Dol AF RTT/P,,, el whlH s
g} o] Al gk 45 S3F AlxS o
=5 glAMe] ] F2to] 2$A| A7k RTT 3k
W% 317] wfstelch

£

MSS
Throughput < ——F——

il

o|lg AT 5 A3 WA= A o
M, 23 79} o] FF<ale] o] WS oA
vEH A mrgle Refste] AEshAl homm, A
A e A7) 2R Fole). “Damage”+= A4
3h5 oJwlshs Zlo®, RTT7F 395 52 7
o] F5% A5As} Alsp Hek shariedEe 4
tHoz abm, EdY F4wr) 2 HMEda =

P

1995

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *17-10 Vol.42 No.10

™, Damage = longRTT= /P,

Lagacy FTP

Damage = short RTT /Py,

Store-Forward FTP | ]

DTN_A

Tzl 7. 71& dlole] AEukAly) Algksl= vkl
Fig. 7. Legacy data transfer method and proposed method

wRlelale] AAlslrh ZEg, ol Fusl] $Is)e]
AGASAE oAENZ Eololoz wlx]sfe]
R5AEE St Fol At sk

3.3 M=y} gl 7:!31[5'_/\{
Tk AR EY T F2- A v E T4
G2 gdE 5 ﬂﬂ?‘ £A, aela #HAs) =5 o
g3 oz Qg A% é% AskE Fol7] S1st
o], 7]% FTP HWZJE* ? 7re] Azd7ate] o, &
che] el WYz 38 AAASolA E2]A7
kel dafjA s 73% Faz) ok
AsH7tlAs A 1717 Ve = 92
°ﬂ ella AAE HPee] & X MIES A

Zu|]l 7k AEEAe] A2 gl W ENAE
FeAFeER E5E o gl Aeks SRR
Zb gk k4] 3.2 (A)elA] AAE 107]7FF DTN
I55A4T AL FF ATE Y A
o]t} o]= DINE 7|5Fo& 319 B A sl
£Alo] HhAsE s UES A we] dFe] )
wofof, 1] 8ollA] AABh= ARl 2 13} AlvE] &
298] v|aEAe] 7153 wiiel, | Aol = vl
.r./\—lo] 7153t e A9E &5 95l 17)7)

F AlmdeZ A% HaENE Adolae AL

13 AlvE] e 25 vlaL A3

3] gollAle} o] 4ti9] dellR710 HH{E F44]
AR Akl o, SR A S-S 915t
ZF714 4l FreeBSD AWM & 14d3}o] /‘é@% =] 9]

rlo
["_A.,

Scenario 1 Sending Data Receiving Data

Scenario 2 Sending Data > Store-and-Forwarding— Receiving Data

campus or local network
(assuming congested)

S¢enario 1) backbone network
(assuming long fat network w/o congestion)
10Mbps, 10ms, 0.1% los;

1000Mbps, 100ms, 0.01%loss

additional node for loss and delay
(running FreeBSD on DellR710)

J2 8. A7 AY TAECIMEL 13 AldelL 2)
Fig. 8. Experiment  Configuration  for  Performance
Test(Scenario 1 and Scenario 2)

1996

Legacy

0 1000000 2000000 3000000 4000000 5000000

m Elapsed Time(sec)*1000 = Throughput{bps)

a3 9. AYeE] 1(Legacy)¥} 2(Store-and-Forward)ol| ot
At s

Fig. 9. Result Performance by Scenario 1(Legacy) and
2(Store-and-Forward)

1o RS T 1 H A= E)
A2 MY} R oAM= EeIRlE A}

shela, Eol A2l gl arjede] M MENaE
BRI A} A4S %) kel WA=
A2z ~9H]6A] 13 E o] HAE 2 sl
ol Fafol Aol 13k 231 o] Aag

Z7I- B A A Ave|es sk
/‘lﬂrali 13} 200 w7t Ayf= 18] 99} 3ok

23} 95} Rre] Aukele. 13} 26 Tt A} A
|6 A]7H(Elapsed Time)3} <4=&(Throughtput)ol] H
sl wlsmsielek. Avkaelqs) o), A%
Alo] AE8o] 28% 4= FE L ol= EARE o
AU ES 2 =r|ele] At Al vl= %
o] Adsle] AHS EFI uf HAEhs =R
o} o I AL 9ngh)

2% BRALL o|x] B Eu|Qla) wi )

EQT ASxfo)r }EL-]‘L;}P HE3 7ol 4 ek o)
o] AF3}h 212 Alo]= frrt Z dlofE] AellA]
a5 99} 32 AgAsel N E9E B 5 sls A
olck. efvfsld, % o] FAIZke] RTTZF 2 A
FEAL A5, EARRE oA MEA T mrele] %
o] = #+8317] ulelth

Iv.

/]

=2
—

& B debll= sl uelels 2
Feht SRhzelolde] AFHAeIA s A%
A5ASE A awu}. w3 v =9)217} 1007]
Pl AR ol el Ao ol
WSl wolele] st as10] 1A A o)
o PlAE Ae A stk Alkeks A

www.dbpia.co.kr



3= ] ool

[t

i3
Lo
1z
=
o
)
rN
p

$& $13 DIN7]4E dlolE S3A% Hbg

—

DTNe|2h= HEATAME 2] UIEHZ9} Wi v
ES = Aol w8l dHole] A4S Felsie] A
$31= WhAlolth DTN wj=2e] 7[4ke] 24 HwWe}
TAZE e Age] = BDPol| 2| A3} o]
WA= 25 slgdv) wit #2] 2E wile s A
T Ao R o7 vEa AeA e 81E AA A
ollA F e wiAlEh WAS Aljbeldek o= A
He 31 28% A5FE 7= AE st
it} Algkske= vi2lel DTN 7]4bsla =3k DTN
FAe] el Bate] deld frrt A
7R e} vldlele] AE 88 N 5 U2 A
o2 7]hghe)

References

[1] J. Padhe, V. Firoiu, D. Towsley, and J.
Kurose, “Modeling TCP throughput: a simple
model and its empirical validation,” in Proc.
ACM SIGCOMM, Vancoudver, Canada, Aug.-
Sept. 1998.

[2] C. Laat, E. Radius, and S. Wallace, “The
ratiojale of the current optical networking
initiatives,” Int. J. Future Generation Comput.
Syst., vol. 19, no. 6, pp. 999-1008, 2003.

[3] W. I Seok, Y. J. Kwon, G. J. Lee, and J. S.
Kwak, “A study on end-to-end performance
enhancement for remote large data trasnfer,”
J. KICS, vol. 32, no. 6, pp. 367-374, 2007.

[4] R. L. Grossman, Y. Gu, D. Hanley, M.
Sabala, J. Mambretti, A. Szalay, A. Thakar, K.
Kumazoe, O. Yuji, M. S. Lee, Y. J. Kwon,
and W. J. Seok, “Data mining middleware for
wide-area high-performance networks,” Int. J.
Future Generation Comput. Syst., vol. 22, no.
8, pp. 940-948, 2006.

[51 E. Dart, L. Rotman, B. Tierry, M. Hester, and
J. Zurawsk, “The science DMZ: A network
design pattern for data-intensive science,”
SC’13 Proc. Int. Conf. High Performance
Comput., Netw., Storage and Anal., Denver,
USA, Nov. 2013.

[6] http://fasterdata.es.net/host-tuning/

[77 N. A. Watts and F. A. Feltus, “Big data smart
socket(BDSS): a system that abstracts data
transfer habits from end wusers,” Int. J.

Bioinformatics, vol. 33, no. 4, pp. 627-628,
2016.

[81 E. Kissel, M. Swany, and A. Brown,
“Phoebus: A system for high throughput data
movement,” Int. J. Parallel and Distrib.
Comput., vol. 71, no. 2, pp. 266-279, 2011.

[91 A. Bakre and B. R. Badrinath, “I-TCP:
Indirect TCP for mobile hosts,” in Proc. IEEE
ICDCS, pp. 136-143, Vancouver Canada,
May-Jun. 1995.

[10] J. H. Moon, “A study on the DTN
optimization for high performance data
transfer over science DMZ,” KNOM Conf.,
Gwangju Korea, Jun. 2017.

M 2 & (Woojin Seok)
; 19961 : 7Nkl ZI57E]

B e

20034 : Univ. North Carolina,
Computer Science A}

2008 : st AFE
EE

W 2003~ A e

B Al

<FlRol UELZ A, TCP Af, vES

2 "B g, ZEhe= 2 HeelY T,

Science Y|E$ =/757E

o4

£ & B (Wontaek Hong)

1998\ : Afjstn. AW
st shAf

2000 : g A7)A

1997

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-10 Vol.42 No.10

ot T & (Jai-seung Kwak)

19894 : Htelighal  Aked-g-st
¥} gpa}

19934 Aadistal - Akdgst
¥} AA}

1999 : Adeieta  Aksdgst
7} A}

20003~ A A : =3} | E4A
27 Al

<Fliol VESZ e A3 vES= "~
E ¥ME ICT 7|% AH

1998

£ A & (Jeong-hoon Moon)

719974 Addisty AFET
stz &t
1999 : AEEw  HFEF

st} Al
200013~ A : gFH3Ely| A
HATd AgledTd

<IAlEel UIENA QoS, 7Md3}, SDN, Z=h+=
58, TCP 453, ScienceDMZ

www.dbpia.co.kr



	엑사바이트 과학빅데이터 전송을 위한 DTN기반 데이터 축적전송 방안
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 데이터 기반 과학과 데이터 전송 방식
	Ⅲ. DTN기반 전송방식 제안
	Ⅳ. 결론
	References


