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ABSTRACT

In this paper, service differentiation scheme using optical buffer that isreduced in size with dow-light technology in
optical burst switching networks is presented. In suggested scheme, each outport has buffer to store high-class burst
only in casethat all itswavelengths are occupied. When all wavelengths are being used, anew arriving high-class burst
goesinto the buffer and waits until aburst is serviced. As soon asaburst is serviced with awavelength, the high-class
burst at buffer is alocated to the free wavelength. In case that low-class burst is arriving under the same situation, it is
not stored at the buffer but discarded. An anaytica model is derived to anayze the performance of the suggested
scheme and compare its performance with the conventional scheme such as preemption and deflection as well as no
service differentiations.

FIYUE © Aul 2pgst vis, 4A7, 9842, G AE 2997
Key word : Service Differentiation, Buffer, Preemption, Deflection Routing, Optical Burst Switch

TRt 2013. 06. 25 AALRAZ AKX} : 2013. 09. 23 A|RH=PH UK} : 2013. 10. 10
* Corresponding Author Kyou-ho Lee(E-mail:kyou@inje.ac.kr, Tel:+82-55-320-3907)
Department of Information Communications Engineering, Inje University, Kimhae 621-749, Korea

http://dx.doi.org/10.6109/jkiice.2013.17.12.2835 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the origina work is properly cited.
Copyright © The Korea Ingtitute of Information and Communication Engineering.



SHEM B ELISHS|=EX|(J. Korea Inst, Inf, Commun, Eng,) Vol, 17, No, 12 : 2835~2842 Dec, 2013

I.M E

Aol 291, A& 5 UEYIZA] S| Hg3Hal
opticel) 7} 7Ha sl A A 22 291 Wh4]e] mejo]
E7H st = ieh A Y EQAofA= &4 =20
A BAA] e ET1R] 9] EEl A A 2A4dl| wd-E det
o] F 7 =(lightpath) & F+dst 22 7 = -4 Akl H]
3ff glofE HEAIto] i‘:'61 AR kA of
BEHORE AEE FARE 2
2 olgg EAE %‘ﬂa@}#&’l A
B AlofA] 3 XIW}XI i% g5 g
ok AEH< = el
o o5 ffsh E%‘% 740] %L HAE 29]%)(Opticd
Burst Switching) o] tH1-4].

B HAE AQH oAM= YT 2L =T T2lgh
2] gfZlo] el A A HAE(burst) 2 - ek A
oja 7l & HAE ¢hA AFE o] BAA|7A] 0] H=
ol Q= ZF 29|04 HAE 9] agto] o]Fo x| %=
5 2902 E g

B HAE 2QAof| A= ohaket A291%] G4 o]
AAE L Jck gFE:H QA Ao ZE= just-intimedIT),
just-enough-time(JET), burst segmentation(BS) <] 3\
omf o] F 7Pt de] 85I Q= BT Al 9 1
o] Al 5(§)of| A Aloj(control) sizlo] HEH
3 9 SA|(offset) A7 T[sec] ol BIAE S Adsict

S 1 2 D

A

=

control 5

burst

m—

I3 1. & HAE AQRI|AMC JET Z2EZ
Fig. 1 JET Protocol in OBS

a9 19014 § = Z =EoA AlojsiRS A sk
2,11‘4-1}47]—0; 249,]‘8]411 EZJX](D)kal 7:];)\]_94 i
(hop) =5 h 2 3P T = 6 h 2 AHE o] ZH leE

1

ot
4
30,

oA MAET} E2E]7] Mo AlojmAl S A7
== 3ich

TO% 2= WY 5 2= M el oY
Aot Mo &Y JAR P = G HAE
S UEFATH5-6]. Alo] mfzlo] A9z w2t
ANA FH7E FEF o] Alo]7](controller) ol A A~
o2 AEjHrh Alojrle g MAES] &8 g2
Aelstal o AR A9A HEg A% wjHe

ki
4

[I— ) — — 1

4 Mk b o}
FDL

Fw — — w—

ééoﬂ

o TN [ X o

SrE

MAZ, AW
1

MWxMW
Switching
Fabric

Input
Module

Output
Module

1 — — 11—

M MAD o Aw O Alz"Zw-zAM M

L lw — — W

a7 2. & HAE AQIX| 21&
Fig. 2 The Optical Burst Switch Structure

T HAE A9 Y E QA7 3 public network)
o2 gauy| HaiiE &4, A9, AEH 5 42
Aol tstol BT S e H5g 28T S ole
Aa) A zE sKservice differentiation) 7|50 A|l&= o
of gt}

B =Ro Al w5 S ALGIE £AE) AH| 2 2
Sh W9k AAISHL, 7120 Au]s ApE S} WA e

A b nE 93k 4814 nulS w3t}

Lol g e || Zof| 4] 7]Re] Au|A 2P} dhot
of thato] 71&3kaL, 1ol A= Aleksh= vw 7]5ke]
A2 2P 3} HRA)S AT gheh A A o] 425hA]
=4 mdli} o] 5 28t AdsEA o] IVAol 4] o]Fo

A ALV A AE:

7|1E2| Mu|A XHES A

B WA 2903 YEg Tl A 2] AH| s xpst
QLo TRoFak WhAlo] AN E g om @ IA Azke] 2

2836



A7), 41%)(preemption)[8-9], B Al Bl
E B310], 281 oA HAE #7|[11] WA S5
RS

(7oA We $x1%9le] v A u]a) 2o ¢4
29]0 HAE| 1] 2 0 T A|7HS Stofjgto 2 A =

2 990 HAE gk Ao e S =3
ot T 292 EFH o] 95%2] H & = (degree of
isolation) 2 o 3L (L : %o 929 HAE
o] it vAE Zo)e] £ 2N A7o] £7} 8T H

I%Mﬂﬁ%%éiEJEEAﬂﬂqwqﬂ&ﬁ

1
Qa2 ANE S (1 ]ﬂl*ﬂ”ﬂg?ﬂ

Nom e SHE9 WAES HHST BT
(pmentaon)F= W1 AL 910, (1)1

= HAE &4E

EE H|7]oh= Hléﬂ’ﬂ G LB I )
olek 3 7hger wbgo] glo] BAA FYTER A
HAo) Wi 49 2 USRS MARG U %
E=R 2-3|(deflection) A7)+ |
16]. [15] oA = %3] EHE= °éﬂﬂ@ﬂiiwwmw
RS ggate] SAE gt AR Al
ol

7129] "717)uke] AgH AL WG FEA o]
U AH| 2 2pEsk 5 ool 7)ol SHeeta T
AN 4 Y W) BEAOZ Q18] FHHE 2917
of &gt AL Ao ofzgo] Qlict. Fiber
Delay Ling(FDL) 2.2 3 B3 7|52 & SHAt ¥
Ato]z Zujol w2 FDL Zolo] Z7} BA= £9)%]of
A 83l= AL 80|35 A] ko) o= dlo] 1=
&5 A3HA|7]= dow-light 2217} 7Rt HA] 33 tﬂ
5 9] Afo] 27} 7t uk ohy gl A M E 1
of % ¥j312] A go] WA Yero @ AH Sich
2 = Bol| A o] 2jst Msjel 2B3ko] P HAE A9
Aol A B HE 283t &HE] AH|A ApESE gL
E'JE% Aljrskar 7155—‘%%1540 deiAe AlRgst]

O

E
)
.
i
=
32
&
=
n

A} gk,

E HAE A L EAT0IM HE 72| M| A X3} Hh4

. Hm7|gtel AMH|A X[ESt

3.1, BT ko] MulA A 2tmals

T 3 AR ujn7]vke] Auls xpst
& Upehdith. 242h9] R EEL (), Ay, o, A

2 EFEE 0] wpgat Aol 27k K 21w
o} apgo] 718 Aol Y AL BE 94
£919] HAES} L 9412:910] B A of5) ALS-
Hlo] A1 o] 9 =& ©4120] uAEo] gt M
o] 5toi x| 4] ghrth. utebd BE upgo] We A1)
M e oo ARl A9 EAE 4= 9Lk,

]_

on:
o 1x

?‘
[y

w.

N
~

o ﬂllﬂl
A

2

=
re
i

B IH (AFOI X : K)

——» ol

a8l 3. KMot E8 23 32X
Fig. 3 Suggested Structure of an Output Link

BE spgo] AHEI gl ARl L 94
2 9o o] olg B
o] glom WM AR T¥A row v He.
BE spgo] AL Gl AReA W 9419 2
B(y) HAETE QleiEl Aol Wujo] off B3k
o] GlElekE Mol AAEA| ki w71 Hk Bwo]
Ao} iz e 45910 HAEL o] 718
A 2] 3 92 F 8 Au 2,
olof o] BiM S e $Ag WA AT
O TR S A1%9) WA E] ]3] e 419 B
2E0] $AFo] Y Hlo] F HAE A91Hol MY 4
H]2 Apas}rt Al g,

ofd Ar
=]

2837



2
[-'0
=
5
\(JZ,
T+ 1o

b= o

= |m
Lo ST N N AT = U Lo A

V)
huy
z

>

>

o+

A

=2

Ev) -
r

o
£

o©

i

e o
L
)

£

£
i
fo @2
S
=
10

L2 o
Lo
flo
o
2l
S
do
I

i
o
£
o
Hir

b

i

1o
3
[>
[y
o
AT
flo
o
r>~
M
1o
[>
[m
N
i)

" il

[

1o o 1l
1A

18

o
4
fu
7]
N
<t
)

. class1y} classD
Hat & vy Yo B 2 Poisson Z 2 A
AE o= H g1/ p o A BE2E
ggteh. AbE v 7|9ke] Au] A 2pE s} v
o 4@oll srd=lo] ek 19 4@ A K/ W s BE
W 7§¢] o] dassd B AE] 9a HgE o] gli
K 7§9] w1 ke W classl H{AEo| o3 ALg
22 Aot

o] “Jefol| A classd H{AE= Wi o £ AJH|A
=31, ARAE Bl 7HEe A | oS vl 9=
cassl HWAEC] o5 ARGEARA = o] AH=
K/ W—1 & Hojgch wrebr K/ W—1 A= skt
9] classl HAEZF oS H{skal glal ym A
K—1 79| classl H{AE= W o] EA5k= 43|
ot 1 4@ A vy, o Q8 A/ W1 2EE K/ W
29| o= EAI5tA] ekt olf= K/ W—1 A
o Ali= mE mhifo] ARE- Fofl 9l ©hA] shite] B3t
oF H o] Frof ATt class0 = B #{of] AXHE 4= ¢l
7] wj ol

W1 & W—1 7§9] classl H|AESQ} 31 7€) clas)
HAEZE WO S R ARESEAL 9laL st
9] classl H{AE 7} vl o] A& o] gl Aeolth
o] AFejof| A classl 7} class0 &= 22 (W—1)p I} 1p
ol £E & MuAEERZ W—1/1 3 W/0 A& 7t
ZF ol =Tk W1 oA W/0 22] HolofA] wmd
%= o] Q)| st classl H{ A E = class0 o 23
g E o] 2 ub-S AREsHA "ok W0 AE] o A
W o] classl of 23] A% Il 9lal classO
Eal ol AxE = glonz W/l 29| Aol
£ E7tstth.

[~
e |m
)
[
k=

il
> O
fo K

4

T

]

AEL
—

/
> ¥
___y Preemption

oS
(b)
o

©

7 4. MEHEOIE (2) BT 7|8 YAl (b) ME] WA () A
HIA XpESH MG

Fig. 4 State Transition Diagrams (a) Buffer-based Scheme
(b) Preemption Scheme (c) Non Service Differentiation

2838



I Ab)= A7 Aol tieh el =S UEhd
o} A l:ﬂ—/;}oﬂk]}_—_ classl HAEZF 228 o nE
apo] ARE Foll AL a3t shuhe] ahgo] classho
OJ8j) ARE FolehH classl HAE7} class09] w7 A
Fat7 Hck. Classl WAEZL W—1/1 AeolA &
2= class off oJsff ARg- F21 she] whgo] classl
HAE| FrElo] Al /0 = ol

I8 Ao)= AH]L ZpESE ALS AESHA] o= A
-0 FE Mo =S vehdtt. o] H= W/0 oy
W—1/1 1} Zro] RE mp3po] ALE F<1 Hofqk &
E7Jo] T Ech

e e =7t onz 5574 AES
efoll Al i 7119 classl
A EE Aot A
Fefoll A o] WA AL &l Abe 2 9]
HHERE Y 9 Hol&Z Y

2 dojRick. olzA 17 489 4

| (D= Foixit.

74] A

==54
= A
2} j 7h9] class0 HAEY
dheliee] Aol 4
e} Mol o
oA st Ao
Efj 0/0 of| A o] {7 412 4]

(v +7)p,, =nlp, +p,) @

[) 0

Apeatol =l ezt n Al 2 )
2 0 A9 PHAL $UT 5 QA 0] 2
H H

¥ G0l ol n-1 el S

N K Lo (o
o
o
OPO >
;9 r

pi,; 7H =EEH ZF WA oA o] £57) g0l -4l
Ak, w3 WAl o] A classl 7} class) of ti3t 227 8
B2 Pipus, Popus = E7I8HH A 4 (32

2 o)

= pr»'+k-,—z:,z:
i=0

P1,Buf

W W
= ’;)P Wik—ii T /;P,:, W—i 3

Po, Buf

Z HAE AL HIELIT0IM BT 7|2he| M| X3} A

pl,Prf: ‘T"’]— pO,Pre % Al 2’{‘] ]. ]oﬂ EHE‘}— classl ‘T"’]—

dlass) ©] 227 2Hgo|n] FALE 4] (4)= Fol A
P1pre = Z}pwo
Po,pre = ZPL Wi 4
i=0
3 P BEY FES 4 (B2 FolAh

1

pl,Dcf oA p & 232 AAsI= £33 AR FEEA
=1 o 3|7} &3}

lE14[12] AN A= RC

$)3te] classl M AE] of

-luﬂ
xo K

St 9812 2 gk

D1, pey

w w
= Zpi,w—i (=P +pDopi s
i=( i=0

Ep, Wi ®)

Po,pef =

2] (6) o Au|x 2pHshE A85kA] O 9o &

27 952 Uehit,

Po,no =P1,n0 =

Eopi, Wi (6)

V. d

olr
HI
J

Al (3 Z-85to] & =ollA Aljtst wH 7wk
O] Afn|2 2pE 3} WA o) 4] classl 7} classD o] 557
HEp Tp S %L%PI‘ 1% 59} o] vehdth 19
50f| ARgE wiZHH= 7y, =05y, 7, =05y, W=2
K=10Jth 4, 2y, & 22 0.5y 2 A4 A2 XM]
Ed9 v & classl ¥ class0 EFfH 02 53 74
sto] AIQbel W4 o] A2 AP S} s gelst] 9
ol

2839



jtil_l
0
i
i
]
o
T
Ao
=
P
[9)
8
5
23
3
@)
o
3
3
c
3
m
>
«Q
<
o
3
=
[e)
S
N
fos]
w
(4]
N
©
S
N
o
(0]
[e]
N
<
w

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8 1ip)

a8 5. B YAlo] 22 B8
Fig. 5 Blocking Probability of Buffer-based Scheme

1% 62 B ol 4 AQHe vlm Z]ure] Au 3}
o A (buffering)at 7]£2] Aul2 XpEst Aol
K% ] (preemption), -2 %4 (deflection), o] %
A& HGSHA he AulZ AbEst vlEg A (non

service differentiation) 2] AsH|wE Hoj&Er)h 19

6(a) 2 H-E classl o] 57 SE2 93] F= W40
PSS G ok 98 AR A SR Y
st ohE F22 Adgshs PAolng 57 51
M= M AU AT 4= Aok AFH A
A9 F3h7F 05 o]kl ol Ms Muls ApdetE
2 -51A] o= whA] Hrhie classl o B27) shgo] =

AeE F57F 055 Hol7hd ARk vddEE & 4= 3
. 01315} Aibs Fob7h 2 Aeole 2e uhgol

HRERE B97) 710 W) geng 437 o
WA ghebrt 1 atrh ot ol wret -8 shgol
W AM-E BHEo] £obA AF B Folx|a o=
Q5] dassl o] E27 80| WopAl= Aoz BAH
o} 7% 6(Q) 2R E 53 AL TR whalof vja) A3
A& Balo] w2 Wslr} ghutsithis Aol o] A
B3t =l Aglo A Az o] o> &ulz o] A
Hl 2P el o 4 gl

Atk T WHAle Y R5]7} 08 o] sl A= A F
4] R’ dlassl o] B2 ghgol o Wil glgnalr)
082 o7kl A gA]o] uls| classl ©] B27 28
o] ol o 4 Sl ol el @ o1 AR S
Sobxlofl whet AFu4lo] F7t Axloll whe vhehut
& duz 249

2

1 6(b)= thoFsl Am|A xpEsl dole) ot
classD o] #57) S-S et 93] 42 WA 4
—r classD Oﬂ q-]b‘Hk]t _,—QE— X—LQ.—O‘ ] %}'—_EE /\1]:]]

2 ApEakE ARSHA gk WAl FAsH Hick 1
Y 605 5 FAT A P AuAE AR
3}4] eF WhA] Mtk dass) o] 287 80| £8-S o
4 Sick oI vial 43} A ol dass o)
A9 HolF oA ek
Aokt WmEAl e Balr} 0.6S
Aol vjal A S7HE MU 2 4 Slck omo
class) o= 113 Abgo] B2tE|A] o] o] RE 3
Ao] fE ARIA Qs BE dasd HAE
L o718 0= treht @Ayoltt.

rl

== Mo Preemption, No Buffering, Mo Deflection, pliw=2)

0z —+—Presmption, pliw=2)

—d— Buffering, p1{v

== Deflection, pl{w=2,

01 0.2 0.3 04 05 0.6 a7 08 08 1fp)

=—#=No Preemption, Mo Buffering, Mo Deflection, pOjw=2)

—@=Preemption, pO(

== Euffering, pdiv 1)

== Deflection, pO{w=2, p=1.0)

01 0.2 03 04 05 06 a7 08 08 lip)

(b)
a3 6. 227 889 45 Hlm(a) &2 PMRY HAE
(classl)9| 22 FE (b) W2 2Ma9 _E(claSSO)Ql

E2 g8

Fig. 6 Performance Comparison on Blocking Probabilities
(a) Blocking probabilities of High Priority Burst(Class 1)
(b) Blocking probabilities of Low Priority Burst(Class 0)

2840



<
A
I

rlr i

Mo
A
N
)
1o
X
i)
[>
>4
e
1]
of
2
filo
2,
0
ot
pats
i)

ok

>
1o
Rl
=

>
.0
e
Lo
oX,
ol

L 2 )y
d

-
ol
o
v
2
Rl
ol
>,
L o
L)
=
i)
X
R
[>
_>|JJ
i

& oor 102 yo o
2
)
o
>
ol
2
Eid
X,
o
. 4
>

b o
ol el
>
filo
i
i
ol
ol
8
ul
ox
ol
s
>
(3 mlo
ol
o
o
o5
o 1>

il
Jh

£ g0
tl}(:ﬂﬁm
el N g et

G

4 =
A
32
o)
2
ol

o
2

[» > to f> 30 2 @ © &

Im rlo

)
d
-
Hox o

30,
Hr v R r
Y
dooge =
oL I |»
> oY
T
v
rr
i
rlo

fo of
4
)
i)

REFERENCES

[1] Christoph Gauger, Klaus Dolzer, Jan Spath, Stefan
Bodamer, “Service Differentiation in Optica Burst
Switching Networks," I TG-Fachtagung Photonic Networks,
March 12-13, 2001, Dresden, Germany.

[2] C. Qiao and M. Yoo, "Optical Burst Switching(OBS) - A
New Paradigm for an Optical Internet,” Journal of High
Foeed Networks, Vol. 8, No. 1, pp. 69-84, 1999.

[3] C. Qiao, "Labeled Optica Burst Switching for IP-over-
WDM Integration," |EEE Commun. Mag., pp. 104-114,
Sept., 2000.

[4] A. Detti, V. Eramo, and M. Listanti, "Performance
Evauation of a New Technique for IP Support in a WDM
Optical Network: Optical Composite Burst Switching
(ODBS)," J. Lightwave Technol., Vol. 20, pp. 154-165,
Feb., 2002.

[5] Sanghwa Han, Homin Yoo, Jaemyoun Lee, and Kyungtae
Kang, “Design of an Optical Packet Switch for Real-Time

B HAE AIE U|=IT0/M HEH 7]k0] Mu|A Rhst s

Applications,” Journal of KIISE, Vol. 40, No. 5, pp.
217-228, Oct., 2013.

[6] CR. Yang, J.Y. Choi, M.H. Kang, H.Y. Hwang, S.C. Jo,
Y.W. Choi, H.H. Hong, and H.G. Kim “Design of an
Optical Packet Header Controller for the Optical Burst
Switching,” Electronics and Telecommunications Trends,
Vol. 16, No. 4, pp. 1-pp. 13, Aug., 2001.

[7] M. Yoo, C. Qiao, and S. Dixit, "QoS Performance of
Optical Burst Switching in IP-Over-WDM networks," |EEE
J. Sdect Areas Commun., Vol. 18, pp. 2062-2071, Oct.,
2000.

[8] Yang L., Jang Y., Jang S, "A Probabilistic Preemptive
Scheme for Providing Service Differentiation in OBS
Networks," |EEE GLOBECOM 2003, pp.2689-2693, Dec.,
2003.

[9] H. C. Cankaya, S. Charcranoon and T. S. El-Bawab, "A
Preemptive Scheduling Technique for OBS Networks with
Service Differentiation,” |IEEE GLOBECOM 2003, Dec.,
2003.

[10] Chee-wei Tan, Mohan Gurusamy, and John Chi-Shing Lui,
"Achieving Proportional Loss Differentiation Using
Probabilistic Preemptive Burst Segmentation in Optica
Burst Switching WDM Networks," GLOBECOM'04, Dec.,
2004.

[11] Y. Chen, M. Hamdi. D. H. K., and Tsang, "Proportional
QoS over OBS networks," Proc. IEEE GLOBECOM 2001,
Voal. 3, pp. 1510-1514, Nov. 2001.

[12] C. Hsy, T. Liu, and N. Huang, "Performance Analysis of
Deflection Routing in Optical Burst-Switched Networks,"
Proceedings of INFOCOMM, 2002, val. 1, pp.66-73, 2002.

[13] C.-F.Hsu, T.-L.Liu, and N.-F. Huang, "On the Deflection
Routing in QoS Supported Optical Burst-Switched
Networks," Proc. of INFOCOM, New Y ork, pp. 2786-2790,
June, 2002.

[14] M. Baresi, S. Bregni, A. Pattavina, and G. Vegetti,
"Deflection Routing Effectiveness in  Full-Optica IP
Switching Networks," Proc. IEEE ICC 2003, pp.1360-
1364, 2003.

[15] Y. Chen, H. Wu, D. Hu, and C. Qiao, "Performance
Andysis of Optical Burst Switched Node with Deflection
Routing," Proc., |IEEE ICC 2003.

[16] Kavitha, V. and V. Paanisamy, "Simultaneous Multi-Path
Transmission for Burst Loss Recovery in Optica Burst
Switching (OBS) Networks," Eur. J. <ci. Res., 87: pp.
412-426, 2012.

2841



H&(Jung-hoon Paik)

HESNTe FpuAl

stelZol: HIESA 8 Afet W VIS dks)

0|t Z(Kyu-ho Lee)

MRS Mot Zepat

sBhlEor: LIET I §HICIS AAR] 14 SlEH 3 T3 X2

2842




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


