OO0 LAN-APO O OO TCP ACKO O O
Ooooooooooon
000000000000000 00

1. OJOdd
O0oO0000oo TCpOOOODOODOOOOOOO

odobooooooobboooooooooboboooooon

oboobooooobooboooobooboaon
oboooobooobooooobooboooooaon
obooboooooboobooooboobooon
0000000000 TCcpOOOOOO TCP CUBIC
000000000 00000000000 Android O
00000000 LANODDOOOOOOO (AP)ODoOo
0O ACKOOOQOOoOoOoQoQoQoQoQopoopooooooo
ooo

00000000 ApOO0O0OO0O0OOOOOCOODO
0000000000000 000oog (RTT) OO
gobooooobooboobooooboooooooooboon
(CWND)OOOOUOOUooOooUAPOO ACKOOO
oooooooooooooobooooooboboooboo

gbooobogboboobobobooboboboon

2. 0OO0O0OO
2.1 Android OS
O00000Android000000O0D0O0O0O0OOO
0000000000 Androidd Google 0O OO OO
0d00d00o00o00oOooooooooooooaon
000000000o0oooooooooooooaoon
ooooooo
Android0 linux OO OO0O0OO00OO0OO0OO0OO0O0O0OTCP

cuBICOOOOOOOOOOOOOOOOOODOOO

TCP CUBICOOOOOOOOOOOOOOOOOOO
Oo000000O0O0O00000000 CWNDOOOO
gobooobooboobooboobooobooobooooon
gobooooooobooboobooboooaon
gobooooboobooboooooboooobooooaon
OO0 APO ACKOOOOOOOOOOOOOOCOOO
oooobooooboobooooobooboooogn

22 0OO0O0OO0OO0OO0OOOOO
0000 1j0o00o0ooooooooooooo

OApO0OO0O0O0OOODOODOOOOODODOOOOODOO

O0D0O0000000000ooooDooCcwWNDOOO
ooboooboooooboobooooooboooooo
oboooboooboobooboooboobooooon
0000000000000 000O000000 CWND
oboobooooobobooboobooobooooaon
goboooboobooooboobooobooobooooon
oooobooog
gobooboooooobooboobooooooon
ooboooooooooboobooboooobooboaoon
ooboooooooobooboooooboooooon
ob0oo0oooO0O RTTOOODOODOODOODOODOOO

obooobogon
oo
(0000000 00)

gbobooboobooboooooboobooooo
gbooooooboooo

23 0O00OO0OO0OOOODOOODOd

gbooooooobooobooobooobooooobooo
00 21 00Android 0000000000 CWNDO
RITOOODODODOOOODOODOOOODOOOO
gboboobooooobooobooooooooooo
gbobooooboobooobooboobooboooooo
gbooooboooo

3. Uonon

ooboboooooooooooobi1bbooobo2200
goooboobooooooboooooboboooooo
gooooooooooooooooo ubpPbOOOO
gooobooooooboobooooooooooooo
gbboooooooobooboooboooooobooao
goooooooooooobobobbobooooboooo
gboboobooobooboobooobooooboooooo
gbboooooooooooooobooboooaoo
o0000o000oOo0OO0o0OooOoOoO0dOoOdOoCcCwND
gooo0oo0oooo0oooDoOoOoooOoOoDnD CWND
00000000 1000000000 [3joooooo
gbooobooobooobooboooboooooooon
oboboooooooooo 2000000000000
oboooooooOBWmaxOOOOOOOOOOODOO
00000o0oof(oo)oo0oo0oooooooo
00000000o0O0o0ooOooooooooooo 3
gbooo3oooon

Android Phone
Application

Other hosts

Broadcast
UDP Packets

Middleware

Receive

UDP Packets [JJI¢

A =
Tune CWND

TCP/IP

Analyze

Retrieve
parameters

Kernel monitoring
tool

010000000

Bandwidth[Mbps] x RTT[sec]
Segmentsize(1.5Kbyte) x 00O

(1)

Ideal _cwnd =

Bandwidth = BWmaz x f(000) (2)
fooo)=000 7% (3)

gobooooooooboobooOooooOoDOoRTT
000000 (minrtt) 00000 Omin-rtt 00000
ooooo0o RTTOOOOOOOOODOOODDOO
goobooooobooboob 40000000DO

(ratioxrtt) DO O OO
RTT

man_rtt

(4)

ratio_rtt =



OO0 ratiorttd 6.00000000000000O000O0
OoooooooocecwNDOOOOOODoDODOOCOO
oobooobool1ooboobooobooobooooon
OORITOOOOOOODOOOOODOOAO ratiortt
O50000000CWNDO 1000O0O0OO0OODO
oooobooogoo

4. 0OO4Qd4d
4.1 0O0O0O0O

o200 1000000000O00O000000
0000000000 0b00b000 BWmaxddO1.9x
1030 000APOOOO0DOOODOOOODOOODOO
Dummynet 0000000000000 OCO0O0ODOOO
goooooooboooooooon 2s6ms0dn
OO00O00DOOo00OO0O0O0Operf000O0ODOODOO
oooobooog

Android 1 o

p: AP Dummynet

Round Trip Time(RTT)
Artificial Delay (256ms)

Server

Wired ——
Wireless ——---——

Android 10 g

02000000

O 1: Specifications of devices
Nexus S

Firmware version 4.11

19023XXKD1
3.0.31-ai

JROO03L

Android || Model number

Baseband version

Kernel version

Build number

server 0s Ubuntu 12.04 (64bit) / Linux 3.0.1
CPU Intel(R) Core 2Quad CPU Q8400
Main Memory 7.8GiB

AP Model MZK-MF300N(Planet)

Sommunication system | IEEE 802.11g

4.2 0000

gbooboooooboobos3oobooooog
oobooobooooboboobooboobooooon
oobobOooobOooooboooooboooooooooon
RITOOOOODOOOOOOOOO40000D0D0O
oooooOooooboooooobooooobowoooo
oooobobooobooboooogon 33sbo0o0oan

O00OFairmessindex 00 0000000000000
000000 (O 4)UFarness Index0OO0OOOO0O0O
ooboooobsbOb0ob0oobOo100b00o0on
oooooo

(i wi)?
ka:ixiQ
JO0oooooooooooooooooooooo
O00d00o0o0ooooouooooouooooooooo
0000000000 ooooouooooooooo
O01ooo00o0oogoooooo0 1ioooggoooooo
gO0O0O00O0O0Ooooobooooooooo

FairnessIndex : fi = 1<i<k) (5)

(Mbes) Total Throughput

18

M Baseline

m Proposed

Number of nodes

03000000

Fairness Index
11 M Baseline

W Proposed

0.9 -

0.8 -

0.7 -

0.6 -
4 5 6 7 8 9 10
The number of nodes

0 4. 000000

5. DUOO0obOOoobOoO0

0ooooooooogo TepoooOoOOOOOOO
ApO0O0O0OODO ACKOOOOOOOOOOOOoOoOO
gboboobooobooboobooobooooboooooo
gboobooobooboooboobooooboooooo
gbooboobOolooboboboobobobon 3.35
obob0o0Oo lieoboooooOOoboonog

oboooooobooooooboobooooboobooo
gboobooboooooobooobooooooon
obooo

goon

[1] Hiromi Hirai, Saneyasu Yamaguchi, and Masato
Oguchi: ”A Proposal on Cooperative Transmission
Control Middleware on a Smartphone in a WLAN
Environment,” In Proc. the 9th IEEE International
Conference on Wireless and Mobile Computing,
Networking and Communications (WiMob2013),
pp.710-717, October 2013.

2] Kaori Miki, Saneyasu Yamaguchi, and Masato
Oguchi: ”Kernel Monitor of Transport Layer Devel-
oped for Android Working on Mobile Phone Termi-
nals,” Proceedings of The Tenth International Con-
ference on Networks (ICN), pp. 297-302. 2011.

(3] DOOOUO0OO Onur AltintasD000 O0O0OO0O O0OO
oobooobooooboooooooboboooobooboon
oooooobooooooboooo1v-e020110 3
oo



