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Abstract: In recent years, the digital convergence era has arrived. Computers are required to be conveniently
usable anywhere and anytime. The great demand for portable computers has produced the smartphone, which
replaces PDA or the cellular phone. The traditional TCP congestion control plays a critical role of flow con-
trol in the end-to-end connection. In the case of access from a wireless device such as smartphone, however,
the bottleneck of data flow almost always lies in the wireless connection, i.e. packet transmission between
mobile hosts and access point. This is because, for nowadays, a wired connection such as Gigabit Ethernet
has a considerably wide bandwidth compared to a wireless one. In this paper, we present middleware for
cooperative transmission control on smartphones. The middleware allows each mobile host connected to a
wireless LAN AP to exchange information of its own TCP connection status and performs a cooperative con-
trol to increase the communication throughput as well as to improve the fairness for bandwidth utilization.
We implemented the middleware on the Android platform and evaluated it with physical devices to show the
effectiveness of the cooperative adjustment for the congestion control in this paper.
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exclusively accesses to AP.
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Fig. 9 Transition of congestion window and throughput with

default congestion control when AP is shared by 5 hosts.
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Fig. 10 Transition of congestion window and throughput with

adjusted congestion control when AP is shared by 5

hosts.

WEEHANVN—T Y PETHoTWnALEIENHL. Th
&, BEIREIHEL N T T4 v 2N T WA 720D12,
MAC B 128175 CSMA/CA L NV CTOEENL S E
L, HEPIE)EINZEPERIZEEZLNS.
IS OWERE (K7, 8) LR (K9, 10) 205,
BHOR RS ET A EBEICB WX, BlEROEHRE T
AN, FRREZHRET A & CTHREEY 1~ K2
WiNsE2nwZ &5, AVv—"7">y O LIZRIENTH D 2
EDVSNTHDL. T2 T AAAL YTy 7 ADHEIC
DWW, IR IR 22 HE I IEH ) L ToHh
—EROUR P TIEZENT EDL DR e olzlz01,
A EI Y 2T T AIENTERLOIEEEZLND,

4. HIAEIEI KLy 7OERE

3.3 FilR S N7 HREEGIE O/ 2 2RI 9 121,
Jm R DG Bk L, TOBREICHEILT 2 LENH 5.
e oRIlE, 22— OBIIZL - T, M LAN I8 L
720, YLz § 20T, AHRBERICHAN TR
bHRT v, KETIE, AP 2T 4K L) LAAE W
WSS A ATV, R L 72 IS EED W T, IR &
RS A A2 R T,

KIFVT 27, 11 IZRT2ODFEY 22—V IZ
Lo THBENS, — L, BoOmEUELEMRL, AP
% H T B B A EE IRV BT A e S 5 1%
EZFFOGREEEY 2 -V TH 5.

4.1 FREHFE

KI PV 27 OREGEMEY 2 —Vid, 2 00 E %
FoTwa, 1 DHOKZEN, HEKD I — + IVNEEO M
MWL, REWHELDH - 72k 3EERCET
HIEHMAERGET A ETHA. 2L C, 2 O0HDOHEET
O NTAEMRZ BRI LRI BT 52 ETH S,

B — R NVATBOMMIL, #F Ny 77T FTHD S
NTWDH70, L—FEH»LZONEERT LI LT
TER\V, ZCTRIIZETIE, & — 2 IVHEOBEWLEE %
BN B 72012, 1 —FIVEZH % Android IZHLAIAA

© 2014 Information Processing Society of Japan

otification
cwnd, que lengtbh,
ca_state, ...

Other Hosts Application |

Notification
cwnd, que length,
ca_state, ...

Middleware

Transmission Broadcast Self
Adjustment Information

Notification

ca_state ...

—~

TCP/IP

X 11 5 I vy = 7 ofaX

Fig. 11 An overview of cooperative control middleware.

Processing ...

( . \ e
Android Phone TCP Source Code
Application /* Decrease cwnd. */
static void tcp_cwnd_down(){
if(ca_state == 4){
| Kernel Monitor Function |

ing tp->snd_cwnd = 1;

}| Kernel Monitor Function |

Ethernet }
. J

)

Trace of Prams
cwnd =4, ca_state=0, ...
cwnd =8, ca_state=0, ...
cwnd =16, ca_state=0, ...
cwnd =32, ca_state=0, ...
cwnd = 64, ca_state =4, ...
cwnd =1, ca_state=0, ...
cwnd =2, ca_state=0, ...

v,
12 I — RNV AT LY — )b
Fig. 12 System tool for kernel analysis.

72, h—=HINVEZ% LI, Linux ¥ AT LD N — R IVAED
DI Z fENT$ 2NH PC TS AT LY =V ThHbH. BE
W98 [33] 45, 9 TICH — % IVEZ ¥ O Android ~D#lA
A LTHBY, FMOFTETEANZIT > 72K & A0
FICBVWTHFHT 5.
H—=FNVEZFIE, M12IIRT LI, A= 70
Y ADEHBLUNT X =y 0u 7V ORENTRETH 5.
= ANVEZ Y IRk A GEBOEZBURTTREE T 5%, A
72Tl TCP DMLFRIZF = ¥ B & MR A, TREEY 1
YR, RIT, V7 v M3y 7 7% 2—F, CAIREZIES
WHeE L7z, CAREEIE, REBEORELZRT /NI —F
THY, EHDOYEIL Open, T7 =% L7EL, #
L1 Disorder, CWR, Loss & 75, ZiILHDINT X —
Z, A%, X0 REEIZRELDmR & hEH L 7z mAE il 2 g2
WI D)2 TMMEDOHALT—5 &% b, WE7 1 oD
KESIZED, TN HHEBLE)ELTWE Ty O
BEHLRETNTAILIETELD, 74 FyHAX
DRINDBZHEH =B Ry NI — 27 DiRABECEFHEE
THLZEEFEHELW S THA, WHEY 1V Fud/hsl T
b, Vv bRy T rda—EREVEEICE, 2%
FOWMRIIKRELRT =5 %%ES) L LTWARWAREEDE
W L, VI bRy T Fa—ENTaREL, E
By 4 v Fod/ha {, CAIREEA® Open T WIGAITI,
v NI =7 PRAES TV AR E Y, o724

347



BRI F=EwEE Vol.55 No.1 340-353 (Jan. 2014)

g
Phone  Jg oadcast Broadcast Phone A
X / Android
Android ’ Phone
N, Broadcagt /4

N

Phone ! 4 s
~ ] e Zetroad
~“~ WLAN 7 & o Broadcast
~a S, o' - -

vt - Other
Networks
(Cloud)

=

- -
- -
-------------

B 13 IBEEE S Fv Y = 7 ol FE
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middleware.
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default TCP.
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Fig. 23 Total throughput at each fraction of numbers of hosts

with and without middleware.
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hosts with and without middleware.
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