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A Proposal of the High-speed File Transfer Method
Using Ad-hoc Wireless Communication between Multi-home Terminals
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Abstract: In recent years, the spread of mobile devices such as tablet PCs or smartphones is remarkable.
And with the performance improvement of mobile terminals, the file size that terminals deal with is enlarged.
Communication devices such as the wireless LAN are equipped current mobile terminals, and the demand for
the devices will increase in future. On the other hand, as for the bandwidth of the channel affecting transfer
speed of the communication, the theoretical upper limit is established by a standard, and only speed that
is less than standard value is provided in the case of the communication. For this problem, we can realize
transmission rate that is almost or more than the theoretical value by using communication paths or connec-
tions in parallel. In this paper, we propose a high-speed file transfer method by combining GridFTP with
Automatic Parallelism Tuning (GridFTP-APT) which gives the most suitable number of TCP connections
in the multi-connection and Concurrent Multipath Transfer (CMT) which guarantees multi-path connection
of end-to-end together. In addition, we improve GridFTP-APT algorithm and adopt the exception handling
algorithm that can flexibly deal with environmental change of communication for the proposed method. We
implement the proposed method and show the effectiveness of the method by evaluating throughput varia-
tions when environmental changes occurred during communication, and by comparing throughput with the
conventional transfer method.

Keywords: ad-hoc wireless communication, high-speed file transfer, multi-home terminal, multi-path, multi-
connection
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Fig. 1 Comparison of transmission technique.
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Fig. 2 Realization of CMT in application layer.
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Fig. 3 Relations between the number of TCP connections and

the throughput.
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Fig. 5 Flowchart of the proposed method.

FNATH . apt-send B & UV apt-recv [ TIIHEH D TCP 2
7T a VDL EIN TS, EEMO CMT Controller
&, AR Y N — 7 TN ZADEIET apt-send DA VA
7 v A %L, M RS apt-tecv DA YA Y Y A%
DO, apt-send & apt-recv HIIZIFHREH I A7 3 V0% k
KL, TS EFRBCF Y v Z7ERICHVAS. k Ofl
13 GridFTP-APT O 7 )V T X L ZHEVWEET 5. F7-
apt-send & apt-recv BIZIZEHH I A7 2 3 V251 KAF
5D, 27 74 VIEEZEOFIHE X v & — V%EZELC
DHER, F X ¥ 7 EZEITIFH N,

REFROT IV T) XLIEKE LG T, SnkBAGLEE,
HEEALER ) MR TR D 3 7 x — XA TiThh b, 72,
BEPIC A Yy T — 7 BREDZAL LA R ERE L, Bvt
WLFR LR 7« — R Z ik B ISR AA A TV S, -ES
Xo70—Fv— 2R 5 RS, 77 A V%R G
LY, FPERERBLEDSfTbINE, 22 TRF Y70
iR, a7 v a v O &2 Thbi s, dinkil
PECIX GridFTP-APT I & 2@ TCP 2427 ¥ a Y D
FHE AT VDD, EEOT 7 A VEERELTH . T2, dEk
FIZAhy b7 — 7 BRBEOZEADRE ANV —T v FHBMET L
7238, BIAMLEEASE T H i GridETP-APT D& Rz %
IR T a Y BOPREICHEY L2 D, AL AR ) )

© 2016 Information Processing Society of Japan

L, F% 27 OEEDSE T L72HBIC, k& TRz Th
N5, ZZTRERNELT YV 7 OREWRRLTF Y720
AW ST, TIRIZT 7 ANIEEE T E R 5.

3.3 EFRLIE

Bk BAALER (X CMT Controller 2579 . #EEH] CMT
Controller 13 F 3, HEXNRDOT 7 A NV EF X ¥ 71255
T4, KT ¥ 7 C0ERES ML, HEFIEICEGT S
ETHEDT 7ANIHELTESL LT 5. L, 5#E
HBOF ¥ v 7 OEARN 7 A4 XL GridFTP-APT TIXED
ENTBLY, Wl F v v 74 A2+ 50505
B, WERESCHHAT A2ER S Y T — 7 734 ZOFEHA
LT, AT ¥y 79 A4 RFEBR NN D 5.

KIZ, EZEMZFNZFILT apt-send & apt-recv DA
Ay A%KA RIE, 2F 04y bT =27 FTNA ZDH
PUERL, #NFNDA LAYV ATP+1ARKDI %
7 va YRENLE AT . a7 o3 VRESLERSE T £,
%/EM CMT Controller 13 apt-send DEHH I 47 ¥ =
YL F X Y7 OB EZEMIIRET S, ZEH CMT
Controller (&7 v » 7 DI & Z T - 7214, fEEA v L —
T apt-recv OFEBRAI A7 ¥ a U bRET A, %
fZ4] CMT Controller 2SR A v £ — V% ZJHY , finpk
MIRZRATT 5.

3.4 IR

F v v 7 OFIEFRNOER L &, BHEIZOVWTORE
19 72 & BT % E M CMT Controller 2347V, apt-send Tl
GridFTP-APT 7V I X 1 & @ L TEBORE 217
9. #EM CMT Controller I¥K%IEDF v v 7 & B
apt-send (2% L, apt-send 3JESN7=F v > 7 243 %
7va LT, ENENIEHIFERICHEES 2. CMT
Controller 2MiflHl D F ¥ >~ 7 % apt-send 2P T 21, apt-
send 7% GridFTP-APT O 7 )V I XA L TRD 72 k DEIC
e . apt-send I X EMHDTF ¥ ¥ 7 ZREEHICANV—T 2 b
%KD, GridFTP-APT &7 VI X LIZHEWV k DfE %
FHE L, EM CMT Controller |25 3 %. £EMH CMT
Controller 1%, HFIE L7 k OMA%5 7217 apt-send 125 %
V7 ERGIEJET. ZOEEET R ZDFEEIETNIITY, Fv
YU RTRTENVKRZDLETHT A, &b, kF OMEMHEIZ
GridFTP-APT O 7 VI AL IZHE->T1 &L, ERIZ
P+1&7%5%. Fx 7 DEIL apt-recv 2TV, apt-send
PO XTI > 72F v >~ 7 &5 CMT Controller 1251 &
P9, ZEMH CMT Controller 137 ¥ ¥ 7 12f1H) & 727k
T v > 7 # WM T 5. BRIOZERIZT v 7 OK
Tl o 12356, WINHD apt-recy DEFEHH I A7 ¥ 3
YEDEEIEREEET S, HEIERIZEIRITTWEF ¥
VI DOFEGFTRTHRERMSND. FAERE ST - 7255
{318 CMT Controller I3, FFEZERICEEH SN TV LHEFTD

623



BEIEF =R EE Vol.57 No.2 620-628 (Feb. 2016)

F ¥ » 7 % apt-send |25 ZPET. %M CMT Controller
BIXRTOF x v 7 k55, WEf TRIICBITT 5.

3.5 Bmikf& TALIE

P%fEM CMT Controller 7% apt-send DEHF I A7 > 3
UHPOEREMT A v b=V ERRE LR T, AT
WIS 5. IERT A v =V TN 2% E
fill CMT Controller (&, F % ¥ 7 OB IR 125 2
LNEESEL W e, REDP LRV ERMERL, 7T
Ay b—VEFEETL. REVFD-2546, BEEREY
KEET D, TRTOF ¥ v W fio 722 L 2Rk, <
121l CMT Controller (&7 ¥ > 7 DA LT . %2
il CMT Controller 2552 T A v =V %22, T-XTCD
apt-send £ Y A% Y ATI AT ¥ a YRR ZI7\, %
fRET &% 5.

3.6 #EEPOHISNIE

7 Nk 7 BRI EE TR SRS ORBIC X
D, BEROL Y N7 — ZEENEELL TV [10]. 4 v
M= 7 REENEAEL, WEFICI AT Y a YRS
723541 CMT Controller 12X > T, EHHaAr 3 v
PORFNEF X vV OFHETERTEL. NAZDHOH
YU SN, TR SADSER SN72tk, REEDOF v
YU DRI AL, 7277, BHERKBTOMETH
bz, INZOYWIEZFNE EHETIEI RV 2, A —
Ty POERWIREEE 2 B0, ROSNA AR Y a YED
B, BTN EW, FLALV—T Y bOFLWK
THFERIENIEELHL. TOEE, VT I/NAD
FEEENL, FY v 70ELTERRICTLILIZE S
T, Ay NI VEERAERS T Y mENOREE D%
{THIENTEL. DB, ZOWEEZE B &5,
BIAMLELT apt-send & 2£F D CMT Controller 2547\,
GridFTP-APT 7V I A LIZBIT D k OfEDE W - ik
DIYA IV T TROWAEPET S, B 6 I apt-send D
Bl LEEE D 7 10 —F v — b 7~ 9. CMT Controller

[ Z—TyrEH ]

BIEIDRIL—TvrD
1/2 K#HTHD

YES

GridFTP-APT®
£BlEE) Lk
(k=112) [

{

CMT Controller ~ l
kEZR =T
BLUBISLED [ CMT Controller ~ ]

REERE k ERI—TIERE

aRyavHk
HiH

6 BISMLEL © apt-send DIRHEW
Fig. 6 Exception handling: The behavior of apt-send.
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Fig. 7 Throughput variation scenario.
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4.3.2 EERFER

MR AN =Ty MEEIDEETOHAT V2 -1~
T ORI EITD R CMT &, BIVMLE % i L7z
FRFX, BRI LARARDIEE A D 3 HIZOWTTY
AN=T v RO, EHABIOERER 3 1IRT. £
WERL D, EERERICAL— Ty NEBARZ o 2B, 1R
F)75UE OMT 12, 5 B W AV — 7 b & HEFE
LTw53,

RIS, BT NA ATREGICEB LT v v 7 o
RA4RT. AV—7y NOEEIFICHA Y V2 —1)
TafThbWw CMT Tld, FANLV—Ty MIEHELLF v~
I REN) BT TSI EDNGhAE,. AV—"Tv hDiLEH
AR T I A2y NI =2 2088 E2Z177-2 LA,
CMT OFHAN =T v PHFRELET SELERTH S
EEZLND.

JIZ, BIPVLBEEDAGRTEIC DO WTELET S, L%
MR LR L, AR LR E R OFH AL —
Ty NELET DL, HRC LA 20%FE ) E LT
Wh, ZOERNEHSPICT L7720, BIFMVLEEEE &
MEFZENENO AT v a Y BEOR S OB E L L
7277 7% 8 LE 9 IIRT. £ T 71Ty bER
2, FORAICESTF Yy 2 OB ERLTVA.
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Fig. 8 Variations of the number of connections (Exception pro-

cessing is disabled).
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Fig. 9 Variations of the number of connections (Exception pro-

cessing is enabled).
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Fig. 10 Throughput according to the chunk division ratio.

K5 Ty A XROAN—=T v b
Table 5 Throughput according to the chunk size.

F % > 7% A X 100 kbyte

Fx ¥ 744 X 1 Mbyte

100 Mbyte 8.36
1 Gbyte 8.23

20.84
20.93

TET HEEICB VT, IEERE & FIIMLIRSE AR, WH D
WEIZOWTIRE R T v v 7 A4 A% li§ 5. wWTho
WAEICBWTORER T v~ 74 XL o Mbyte & —H |2
BEDOONLEWIREM A EZET 5700, EHATIET v
Yy DOBEESIZINZ, P=F VDT 7 ANT A RHEE
LTw5,

4.4.1 EEBCBII2HZEFVr 74X

AKIETIE, v NT—ZRBIERL/NT v PO A% EH Vo
BVEILRVWEAICBIT bR T v v 74 XERD
%. 100 Mbyte & 1Gbyte ®7 7 4 )V %& Z 1211 1/1000~
1/40 ORIT 5 BB ICHE L CTF v > 7 2ER L, #m%sE
BRAAT) . Wk h o RBEASL AL — Ty %
ko, Fr oA XL BAN=T Y FOBALEFHN
A, B 10 SRR ZRY. EE1/400~1/40 DR T,
100 Mbyte, 1Gbyte & b IZRKE P ANV —T v b DEAL
1372375, 100 Mbyte D23 E1 1/1000 D5 D &, FE A
V=T PHFRELMETFTLTVE Z EX50 5. 1Gbyte
D53EIF 1/1000 TIEFY AL — 7 v b OEBLRIETIX
RTENBWD, TY Y 7 OEBRPETEL L[
HTERL, FYx 70 AR 2kbbneEZONE.
100 Mbyte D43 &% 1/1000 D¥d, FEBOF v v 7 O
4 X1t 100kbyte & %2 5. Z#Z T 1Gbyte #F ¥ > 74 A4
ZA5100kbyte & 72 % &9, 1/10000 12558 L Tk - 7235
GOFHAN =Ty bEfllE L7z, WEFREER 5 IR
9. Fx 7% A X 100kbyte T - 7234, 1Gbyte ®
Y& % 100 Mbyte & [FAELS, AL —T v b HEEIC
BKFLTWBIENghE, 5L LTRSS IZIEFY 7
4 X 1 Mbyte (100 Mbyte D #54r1347%1% 1/100, 1GB
DY E37EIE 1/1000) OEDFE AN —T v b &2
TWAAS, Fx 2734 X 100kbyte DA & R 2.5 1%
ZEDAN—=T FBIBTHEZ EDVGD5b.
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