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Abstract

In this paper, we focus on end-to-end transfer delay improvement by using network coding and propose a scheme
where a message is divided into several packets which are network coded generating additional redundancy with the
results that the number of transmitted packets increases. In networks with high coefficient of variation of transfer time,
increased number of packets could reduce the transfer time of the message to a destination. For the proposed scheme, we
investigate the optimum number of divided packets and redundancy considering transfer delay reduction and additional
transmission cost caused by using network coding under the restriction of maximum transmission packet size. From the
results of the investigation, we see that the proposed scheme is effective in networks having high variahility of transfer
time and would be very useful and practical especially for the case that expedited deliveries of messages are needed.

Keywords: T2 A|d &5 WEHZ 349, Hdl A5 dF Alo]=, AFu&

) y O

499, st

AFE o

(Dept. of Computer Eng. Kangwon National
University)
YA, mdgga A3y
(Dept. of ECE, Cornell University)
¥ o] =ELS 20129 % A (2systre
2 AT AEY V) 2ATAIY X YE Lo} 78
FH A A (No. 2012-0004625)

Fedzk 20129298, <R Y 2012910429

ER R

(651)

I.M &
AF7HA EHAZ 2] 3k Ates F2 UESY
3 99 aeAY &7 U 5o FHS FE UF
o] gkth. ey Fuk AS A7F Ay B

12 9] B AL el A4
ol L} AEy U]—;QEJ ot E %

R84



10

37F 2 EYSIME EYa I 3
A HAIA A AZE el Al A
of =g UEIL AA MEAIAH
Bisto] Fo] Z WESIGA = UESA
Rl o B R R A
et YEYD 39& 48T
o] gl ok A dash

o 1o
B
=
R

7ke

gl

>

=
=

=
(e, op
st

N
A oy

=
>
,

o
>
N

)
o

2 oqn o jo K 2 §2 oo &Y
[ oo of rIf
o
>,
i
i)
rlr

2
oy &

&
>
&
©

A

192}

ko]

7

¢

_
=M
do i =
Im
O
W

o

s

o

i

A
[ o rl
o
-3

r2
Ol
[>
oy
o

¢

x
2
i,
oy
o

Ey
[>
H
[
N
)
o
>
=
1o
e
tot,
N

dfg ot
2
[t
ftl

D)
o
NS
W= g

=
st
[ o

w}o}
WAAZ gAel HRes Wra qEY
CE Y EEEISISAEE P

MESZo] A B A 89
A EYA IYgoz g
Aot AF M8 F7hs EYol=
dr}l, dutd oz YEYAE ASstE
71 AgE
oA 9o Ed

2o ddA

to

el & (kU
=
1o
Y

i)

=1

FYAE 24X U EHA AelE&s FEAT

ArSo] grreltfh 8 (Cleju

HEAZEe] Hatot 2 HEJINM HERA 2

(= =1
o=

(652)

o|72t 2

o] JEYAA UYE
7Hske, A A%
o] ZH FAHEE 3}

A el YES=

W

o
Mo
0%

ok

rir

H

r

et

pE M kY
o
=y
=
[
opy
N

o o de ©
do 2 o

12

2,
>
ol
-
32
o
a
=

K
Iy
e
=

= 4o Tm
~

o, o

)
2 %
o

il ook
o
>
N
N
o
S
N oo
o
L b
= 9
[m X
do 2
AV u =)
K

o @Al thate] Ateksinh o] =
dagES 7NAdske]
2AEE Aofste] &
A-ataiet

(1]l M=

2
o offl
ro
&
N
o
o
)
i)

ok

2]
0,
[o
o,

Ho
o on
N,
to r2
oX,

o
xﬁl%

oL

)
il

re
=5
ol
o
i

o,
>,

[>

juist)
Mo
>

]

ku

1o,

y
N
i o
e
o
oo
ol
ol
9
N
o II0 2 =y
ox
olf
o

(

g YEYZ Y (random
O3y Ad ey A&

Bsg gl 4l e o
LE o]EAL 2= YEYIAGA YELA 39

%3} A edAtole] Evo]= o sa] tiake] T3

Swapna

O
>
27
>
o
¥
LS

)
i
Q‘L
e
M

1%

9

ot
EONE

32 1o o2 g

o

Wu 53 Prasad 58 A4
Aol UESA I o|HE&
OI[10]1 = v EH= A e

EQadA vEYZ 39S
Fato] thetel EAarATH,

m &4 2
A AIA

w9

HES

%A1 =E(sender)”} 41 = (recipient)l Al



11

November 2012

=

20124 1€ {ASets ==X o 49 2 H 11

Journal of The Institute of Electronics Engineers of Korea Vol. 49, NO. 11,

FH R N M mT ® K = oo F OF T
W W e s of oo Hw op = o o T
TR T o~ Toa AT KWy T F E
X RN o N o B | ne = S
N o Noo) il A= X wJ e o i h:)I_ = ™ E’E W
Mo AN R AxET R4S oo
of _TE B gHp BowSo?T g X o s 40 w X o~ ¥
w T oot Wl = % 20 Luc © mﬂ = R %l m._ CHC S
W ” Ty FTLIXHE w2 = = = = Nls
° — S — 3 - 1 o Iy
B m A N o o T w_m - 7 W= = T 0d RO o o7 O
H ok o = X : v Ir = N T X
T - 4o o B F U _om o w3 ko G
R TR N o mﬂmLa ! _ Ir=xN no®
o Bl WW = ) < N Uwu £ MMM__ — < _. [ _%_ Wo I ﬂw Ma o o
o A o D iy i%z%x o ~ ©l 0 m_xﬂjlﬁﬂru
o = RO R W WY or o dr o MO R s =) = Z,_ 3
do ~ = W oor N = up Bow 10 o 5 & o7
3 5l o N 20 ® X Mo § B e w Hex S %
Mo T mCAe s X ® | -y
oy B RN o T F T o Wy T g Q, m B TV o L
o XMW ol ou] oo W T o= BN ok KR ~< oF oF & & o
SE g mp T ARTE B R YT AT T o | Eﬂ_wwom T %@
TR T T A o s ™o R = T S T
o o) —~ = — M o] | X
o) W a
= T 2 — = = o5 ) T oF R RK D RPN T D
2 Wog 5 ﬂﬂdnﬁﬁdr.??%%%@%%ﬂﬂ
nm WO € - W 3 X T ) AET - ™ M o = :LLy . o= W o
W . X Re MR T e g TEE T g
~ O I = A o B o oxom OXK KN g
n 3 | & i o %) o X W < = X
< g : hs ook W om o M %ﬂuﬂﬁuﬂ_pﬂmwx H
£ 1 = : © ™ N il ™ = M = o = < o
40 3 -y © ~a X XK 9 X —_ A o)
bl = 12 K5 K = 7 X = Ho o= = 5 o Nz B on
- ki O i "3 N M e = X T | g~
S Q 5 = | ojn B o <= Q0 - X ™
£ mc.m qw._ .m ] m a0 % .m. \UI wlﬁ \UI or 1 < il LE b _— 11 oF 1;1_ &)
EEEsS o 5 2 mgE T TEUEDY  TEw T ally g
EER R o5 s S AR PBERNT HEET e T oo B
$E5E% w8 3 Ms = & 43 w ﬁoﬂu‘ﬂ_%ﬁﬂﬁ ,1%%_&0
ZE% w_ E2 £ we Foy ,ﬂ%o]@momﬂmoﬂiﬂ%ﬁy%mﬂ?
= :u_ ol = o m = w ,u| \Ul W dAl ﬂ “MHW ﬂ_/ﬂ XL H;l X —~ ny T 1._/| R OE
:L_E.Wmm = iﬂ,_qoﬂﬂ\mﬁrogiﬂwﬁme%uu%%ﬂﬁ
%@wm 2 oﬂ_w quLuEﬂMﬂﬂAﬂlﬂA%&oheﬁi ﬂm‘_m,dﬂaf
| ok © = < < = (- N H o = = T B KXo ~ W = AT =~y
Tmg e 2 oF 2 o L w T TR xS D Fom R
T e A S TR RN 3
5 - = ® o T = oTﬂAlman_/_uuoWanﬁo N~
S 2 =5 Fc d_ﬂ T o o .«W i _Wo _W A or ﬂu o A_l
a w5 Eowm g oF T S W - ol U] oF oo
m T Mic op =K iy LY - R R il B R oK T

E

5

1=

Hju, o]

o

g B ARG

1

gt 71 A

n=

w oA} Bl

(653)

gt

o] AttaL 7H4

3Z

g7l e] Akl 1]

39
O HEHZ 7Y olgatd] Bt NF vAAe

w24 olg8 F4Hold,



12

Message (Length L)

|

Packet / (Length L/g)

N

Packet g (Length L/g)

Packet 2 (Length L/g) | * * * *
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Fig. 3. Fragmentation and network coding of a
message with length L.
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