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ABSTRACT

An wired ship area network has functionality of remote control and autonomous management of various
sensors and instruments embedded or boarded in a ship. For such environment, the DiffServ (Differentiated
Services) realizes that the high-speed real-time flow with the higher priority has the guaranteed minimum data
rate and is delivered faster. As a result of this DiffServ effect, the intelligent Ship Area Networks can be
implemented. In this paper, an packet drop technique is proposed to outperform the previous RIO (RED In and
Out) drop mechanism for DiffServ in ship area networks. the proposed packet drop technique does not manage
the individual flows and divides them into several flow groups according to a criterion. And it guarantees the
fairness between individual flows in the same QoS class through the group-based control. In simulation results of
the proposed packet drop technique, the link utilization decreases than RIO. But it guarantees more data rates to
DiffServ flows passing multiple bottleneck links.
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Assume that there are N groups.
Initially,

no_in=0, no_out=0 for all group
coeff = (P_balance-1) , (1 -N).?

When packet arrive.
if  packet belongs to group n,

then  check its dscp (DiffServ Code Point) {

if IN  then group_n . no_int++;

else if OUT then group_n. no_out++;

group_n. share_index = group_n. no_out , group n.
no_in;

group_n. share_ratio = group_n. share_index , (group_l.
share_index + group_2. share_index + «:eeeer .. + group_N.
share_index)

group_n. drop_index = group_n. share_ratio * N;

if ( drop_index = 1.0) then P_drop_max = P_balance
* group_n. dmp_index2

else if ( drop_index > 1.0) then P_drop_max =  coeff
* (group_n. drop_index - N)*+1.0

}
if at LEAF TERMINAL

check its dscp {

if IN  then interface n . P_drop_in = 0.0

else if OUT  then interface n . P_drop_out = 0.1 *
P_drop_max

IN packet is not dropped at leaf router

}
if at GATEWAY

check its dscp {

if IN then interface n . P_max_drop_in = 0.01 *
P_drop_max

interface n . P_drop_in = P_max_drop_in * {

(q_length_ayg in-thmin in), (thmax_in—thmin in)}

else if OUT

P_drop_max

then interface n . P_max_drop_out

interface n . P_drop_out = P_max_drop_out *
{ (q_length_avuurthmfnm) , (thmxxinm_thmininul)}
}

According to P_drop_in, P_drop_out, Determine whether
this  packet is dropped or not.

Finally if the packet is dropped,
then  check its dscp{
if IN then no_in -= 0.5;
else if OUT then no_out = 0.5;

}

T2l 3. P_drop_maxS Akl daelE
Fig. 3. Computing Pseudo-codes for P_drop_max
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Table 1. Source-destination pairs in Fig. 5

source host destination host hops | source host destination host hops | source host destination host hops

000 120 1 020 121 1 110 224 1

001 300 3 021 220 2 111 330 2

002 301 3 022 221 2 112 331 2

003 302 3 023 311 3 113 332 2

004 222 2 024 312 3 114 333 2

010 122 1 100 223 1 200 340 1

011 123 1 101 320 2 201 341 1

012 303 3 102 321 2 202 342 1

013 304 3 103 322 2 203 343 1

014 310 3 104 323 2 204 344 1

a7 sellA] AEelold A4 W gk
le 2. Parameter values in Fig. 5

¥ 2.
Tab

RIO based Network
maximum window size 10000 packets

th_min_in 90 packets
th_max_in 200 packets
th_min_out 40 packets
th_max_out 90 packets

P_drop_max_in 0.02

P_drop_max_out 0.1
token depth 200 packets
token rate 125 packet
target rate 1 Mbps

simulation time 100 seconds

Network employing Intelligent Drop algorithm
maximum window size 10000 packets
th_min_in 90 packets
th_max_in 200 packets
th_min_out 40 packets
th_max_out 90 packets
P_drop_max_in variable
P_drop_max_out variable
token depth 200 packets
token rate 125 packet
target rate 1 Mbps
simulation time 100 seconds

1182

www.dbpia.co.kr



2 Aol A ARESE ARl A e A7 A7 A7) Vs

—=— 1 hop
3000000 —e—2hop
2800000 | 3 hop
2600000
2400000 -
2200000 —
2000000
1800000 ~--
1600000 -
1400000 —
1200000
1000000 —
800000
600000
400000
200000
0

1 hop averay.
""" ~ .

72 hop average

"3 hop average

Throughput(bps)

T T T T T T T T T T T
host1 host2 host3 host4d host5 host6 host7 host8 host9 host10 host11

12! 6. Intelligent Drop AlgorithmS- A48 A3j(++160% 2
over-provisioning o] = v|E lioﬂfﬂ-/] T8 =343
Fig. 6. Throughputs with Intelligent Drop Algorithm at
160% BW over-provisioning networks

3400000

/
3200000 i
3000000 -
2800000 -
- _e
2600000 — o«
% 2400000 — /
=1 u
g 2200000 . / Jpra—
£ 2000000 _— o«
o 1800000 / . v
o o
g 1600000 e
g 1400000 /0/
1200000 - = 1hop
1000000 .// —e— 2 hop
800000 3 hop
600000 — T T T T T
0% 40% 80% 120% 160% 200%

Bandwidth Margin

= RIO based Networkollx] teZ offiol wlZ
10] s

Fig. 7. Throughputs with  RIO based Network at each
Bandwidth Margin

3400000 4

3200000 -]
3000000 -]
2800000 -] P |
2600000 -] e
5 —
3 2400000 s o«
£ -
S 2200000 -] gy
3 e
9 2000000 e /
£ 1800000 = .
% 1600000 —
§ 1400000 -] — o
E -
1200000 . 1 hop
1000000 @ —e—2hop
800000 -] 3 hop
600000 -]
T T T T T
0% 40% 80% 120% 160% 200%

Bandwidth Margin

12l 8. Intelligent Drop . Algorlthm—"A 24 A d9dE o4
ol WE 2§ HF SE
Fig. 8. Throughputs w1th Intelligent Drop Algorithm at
each Bandwidth Margin

|\
B =To|A] ;q_‘:z Ql Aut EAImke L3E))

0;111_ o
A

FollA] 2Rg3pAn|E A1)

She 7158 Absisek A AR 71714
W F29Ee RIS Sk FEC 71 nie) 2 o)
o 2§ TFOE PR, F 5ol v} U 24
sl BRS 7 5 FHAE SRR Al
A AR o 8 T Ahehs B95e] o
Be A 1A e Jehisich m3 oJela

DiffServ A1 7]&-2 Layer 39| W EH = A% ¥ o}
vk Layer 29] ®2 AZell= 488 5 9l 7%
ol AR} 7142 2F D919 CoSTE AlFshe=
DiffServellA] Z29% w9 QoS ASS A &
S 71Eolet & = glvk w3, Aol 2t
Zo), T4 8le] F=9-50] FdEle At W A
gellx] Eapd o H8d ¢ gl rsEA FF A
Al A-gste] FrpHel A7 e 5 slrk

References

[11 S. Park and S. R. Lee, “Marine disasters

prediction system model using marine
environment monitoring,” J. KICS, vol. 38C,
no. 3, pp. 263-270, Mar. 2013.

[2] S.-H. Lee, J.-H. Kim, K.-D. Moon, K. Lee,
and J. H. Park, “Performance analysis on
integrated ship area network,” J. KICS, vol.
38C, no. 3, pp. 247-253, Mar. 2013.

[31 K.-I. Kim, “Adjusting transmission power for
real-time communications in wireless sensor

J. Inf. Commun. Convergence
Eng., vol. 10, no. 1, pp. 21-26, Mar. 2012.

[4] O.-S. Park and J.-M. Ahn, “Implementation

algorithms

networks,”

and performance analysis of
maritime VHF data system based on filtered
multi-tone modulation,” J. KICS, vol. 38C, no.

3, pp. 254-262, Mar. 2013.

[5] R. Barden, D. Clark, and S. Shenker,
“Integrated  services in  the internet
architecture: An overview,” Internet RFC

1633, Jun. 1994.

[6] S. Blake, D. Blake, M. Carlson, E. Davies, Z.
Wang, and W. Weiss, “An architecture for
differentiated services,” Internet RFC 2475,
Dec. 1998.

[71 J. Wroclawski, “The use of RSVP with IETF
integrated services,” Internet RFC 2210, Sept.
1997.

1183

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’14-11 Vol.39C No.11

[8] X. Xiao and L. M. Ni, “Internet QoS: The big
picture,” IEEE Network Mag., pp. 8-18,
Mar./Apr. 1999.

[9] D. Clark and W. Fang, “Explicit allocation of
best effort packet delivery service,” IEEE /
ACM Trans. Netw., vol. 6, no. 4, pp. 362-373,
Aug. 1998.

[10] W. Feng, et. al, “Understanding and
improving TCP performance over networks
with minimum rate guarantee,” IEEE/ACM
Trans. Netw., vol. 7, no. 2, pp. 173-187, Apr.
1999.

[11] UCB/LBNL/VINT, “Network simulator-ns2,”
http://www-mash.cs.berkeley.edu/ns, 1998.

0| M 2 (Seong Ro Lee)
_ 19879 29 : weidisla A}
&7 g3t gk
19901 24 : =)l A
7] 2 Arpgsta) g Al

7] 4 Azt Fehabal
199741 9¥~&AY] : HxdEw
st A RAxgsls) g
<PAlHol TRHFAIAZ2E, o]F 2 S1AEAIA

28, USN/=Re w288k, ut] =x]2s)

>

H & 2 (Jang-Woo Kwon)

1990 24 : 1l Az}
33 gt

199211 24 : qlslEta A=}
S} AL

19961 8 : qlsjfigta 21}
3t FEhapat

1996'3~19981 53134 AHv-3h

1998%3~2009\d el Etal A5rEgsa) ol

2006%3~20124 AR EAAIAIES] olafekAd vkt

20123~ A« Atk F5rEFEst wa

<AlEol> HCL AAEA ], A58 A2

]

1184

A 4l 0} Min-A Jeong)
1992 2 Adelstal o]k}
19941 2% Agdostw o]t

A}
2002 24 At o]g
uhA}

\

2002 49~2003 29 : 3%
s EEE L
Post-Doc

20031 49~20059 24 : Addista AxEA]
&34~ Post-Doc

2011d 99~2013d 24 : Cleveland Clinic Research

200543 39~ Bzt e gt ae

<ok dejellolydlolElmlolsd, ARl
28, FAEAS SRl dHlt) =2

P

fy

5 & (Kyeong Hur)

19989 24 : w2 thskw A=}
sk =4

20004 24 : Wk A=}
&} Al

20041 89 : mEuistw A}
F&3} gt

20041 84~2005'd 8 : AMA
Z37)4A(SAIT) AEATH

20051 9¥~FAY : Al wg et e wS3
Eniay

<FAlEol  FFABAIAIZEAEA,  AERIAVIE,

FrE a5

www.dbpia.co.kr



	선박 내 유선망에서 차등화 서비스 지원을 위한 패킷 폐기 기술
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 선박 내 유선망에서 차등화 서비스 지원을 위한 패킷 폐기 기술
	Ⅲ. 시뮬레이션결과 및 분석
	Ⅳ. 결론
	References


