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Abstract: TCP communications on wireless multi-hop networks is bi-directional communications using
DATA packets and ACK packets. These properties increase the hidden node problem and the flow within
the interference. PiggyCode, which is an existing study focused on bi-directivitiy of DATA packets and
ACK packets, reduces the number of transmissions by applying Network Coding to the DATA packets and
ACK packets when relaying these packets. We had verifed the proposed method to improve coding rate by
inserting wait time, and had proved on a simulator. In this paper, we prove the validity of the proposed
method by the result of evaluations in real environment. Furthermore, we propose a performance improving
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A Study of Implementation of PiggyCode and an Improvement Method

method according to the findings obtained from real machine experiments.
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S RTT I DWW T, PiggyCode I FENFER AT R
K 13%DHEK, Delayed-PiggyCode 1& 5 RTT 1%, A
6% DHIJk & 72 o 7. FRIC, EHERIERFICIS VLT, Delayed-
PiggyCode WA E < RIT ZBIIL TWA D, BRFiEE
T OB ZIT TRV, ThuE, 7w Ry b EIEERIC



BIREF SARIRE
IPSJ SIG Technical Report

6.6

6.4

6.2

Goodput (Mbps)
w w w
IS o © )

u
[N}

5

S S R S R R S e S o
< 9 & & & & & & & & & & & & & &
$ S FFFTFTE SIS TS ES
ISR S A P M U D U O S OO G
E DA A R AR R AR SIS

10 7w R7v bk 3FKvY)

46,000

44,000

42,000

40,000

{. 38,000

1847 B (pkts)

=

3 36,000
34,000
32,000
30,000
S @ @ @ @
9

11 FBEE STy M B Ry D)

Haikd

270

260

220

210

S A A A A A A A aa
o o o o o
SR NS T, S SR S MR S
9 A NP R GO T S
P I I I S O S O O N
< < ISR SRS AR S Q@‘?

@
& 2

o o A

O o & 5!

& o5 & o o

& R K 3
AR

12 P RTT B3 FKvY)

TR ZHIR L7z 2 Ll &k 5.

FEE Ty MIICDWTIE, Standard TCP & LE#R L
TIRETERZRK 21%, Delayed-PiggyCode &k 20%H
U7z, 38y TOHEEICBNTE, BWEE/T Yy MO
HIPEEEIE 10ms THHTH & 75 D DIFRIEEH L - 2.
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24k w Y, 3Ky eI, EFIHEE, Delayed-
PiggyCode X © & $RIEE/ 87 v MUEHRK L7z, g,
RRTIEEDEREE ACK 7 g v &EB L, #YIC DATA
IRy FEGEEIESHTHS. TUTKD, DATA N
v k& ACK 237w SO IAGEE 2 FicitvwoD,
SIRINICTT S b RIT 2 T, $RM5 8y MOHIIC X ©
WEAERE NIASR, Ty Ry ramEL TN, E
7z, FERTTICODWVWTEHIRLTWS. T, kG
I8 BELOHITR & T E R DATA 734w b O R 7
Hik L7z itk 22 DTH 5.

3R wTE, 2Ky T XD ETUERRFHEIF O EN K
XLENTVS. 3Ry FIcBVTIE, kiR z 25
RTS8, AR 2 B AT 5. F7z, DATA
Ty hEACK Ty FDIRODFEETZ T LIckD,
Delayed-PiggyCode (& & HICFFESEFENE T 5. L
L, EFETE, MEAGHEIFMZHRL DD, fFEk
ICAEE TR DATA 787y SRS 8 5728, IVFRy T
ERBIIC B 2 AR 2 5 T L fPS bR %%
CENHRETH B.

PRRTHEOREE/T v FUZ, 10ms OBFEISHIBED
B Lz >TW5a. ZT T, Wait Queue AT BMF
ZNEFEAERRA LT T b, EREFIEICK > T Wait Queue
Mo E O HENBMZFER L, EEXIC Wait Queue TfF
L Y1 155 57l OU A 5 i R [ I NR ORANVAY o7 e YR € S
Tz U256, 100ms 7T 2581080 TH, 1
FERERT 0~1ms THO HE N2 B 50%TH D,
FEREIERT 0~10ms [ THLO HE N B8 v MO BFEHS,
BRIy DS B 9% TH o7z, LEH->T, ##
EFEZEHAT 258, S bozoIicifiAd 2k
10ms T ThHsEEZLNS.

ETOTr—AIBWT, PiggyCode DMEREMME 9 3R
KE, AHEHARDA V2T 2 —AF 2 =137y bR E
HiznwZ kichsd. chuckd, FREhe frbhkn
728, NC Ny HZDMNHIC K%/ y MEHENOFZENE
NtV eEZ6NS. &, 28y THHE, TSR
MY 10 2877y MREE, 3 0K TR S bR
60 237 MEEEE o T

SRIFEE U Fikld, BAE ACK A7y 3 i X b Hilik
ENB ACK 37y R E HEE > Tvb. HTTP
HWEDX S BT =Y A ZXHVINE T/ B I %Z
B9 55813, HRENS ACK /37w MUEERE->TK
%. 12120, B ACK A7 3 VIc K DHlkE N5 ACK
Ry MR, 5% %7 — 28 A X RSN RED 28,
REFEOF 2 —HilfEl5R0/8T A — 27z @Y s iic £
THIETHILTES.
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6. BHYIC

AFETIE, PiggyCode DR A FIEIC BT %8
ry MBI D 7258 U T 5 2 — il s =Nicon
TihRTz. —fi7s TCP @51, BIE ACK 47> 3 »H
G im>TWB728, DATA 37 k& ACK 737 v b
DR DD %. ZDIw, FFE LI HAE R
WWHICEHL, WIS Z /AT 5 T & IZREET
HB. FTT, DATA 37y M S 85T 2 —
%, DATA )7y bl T2 59 5B F o2 — R 2
T8, ACK /87 v M ZEREDRHEH O/ v R IEERFIC
Fa—EEMDEES. ChUcXb, BIEACK A>3
NS KO FRET B%2E 8y MDY ICHIGT BT &
T, ¥z DATA /3% s OFH RN 5.

R % Linux 12 F3E URBRBEICHE W CHHE LU 7248
B, A E Ty MR IRK 21 %ML, chuc kD Ty
K7y hERK 6% ETE3 T 2R,

BEXH
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