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An Experiment of Trans-Pacific Grid Computing and
Network Resource Co-allocation in Corporation with Middlewares
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AKIRA HIRANO,'* YASUNORI SAMESHIMA,,*t3 HIDEMOTO NAKADA, !

ATSUSHI TANIGUCHIL,+t3 and TOMOHIRO KUDOH 1

While Grid technology for computing resource management is becoming mature, network
resource management is still in an early phase of experiments. Especially, automated band-
width provisioning between end points in different network domains is difficult. On the other
hand, even though multiple Grid co-allocation systems have been developed and reported, no
attempt have been made to allocate computing and network resources over multiple domains
by inter-working of different management systems of the domains. We have been promoting
the G-lambda project, in which we are defining an interface for bandwidth reservation. To
realize provisioning of bandwidth between multiple domains, we defined a new version of the
interface, GNS-WSI2. In the G-lambda architecture, inter-domain resource co-allocation is
realized by inter-working between a Grid resource scheduler and resource managers of each
network and computing domains. In this report, we introduce an experiment of co-allocation
of bandwidth between Japan and the US and computing resources in Japan and the US. In
cooperation with the US Enlightened Computing project, we successfully conducted the ex-
periment using resources belong to multiple domains, and applications are executed on the
dynamically co-allocated Grid environment.
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t2 0000 KDDIOOO KDDI R&D Laboratories Inc. t4 00000000 National Institute of Information and
30000000000 NTT Network Innovation Communications Technology (NICT)
Laboratories t5 00000000 SURIGIKEN Co., Ltd.



1. OoO00Oa0

gbooobooboooboobooboobooboo
goboboooobooboboboooobonro
gbooooobooboboobooooboboo
goooooooboobobboboboboooboo
gooobooboooobooboooboobooboo
gobooooobooboobooobooobooobo
gboooboobooobooobobooobooobooboo
gboobooobooboboobobobobooo
gpoooooooo
gboooboooobooobooboobooboo
gooooobooobooooboobooboooo
gboooboobooobooboobooboboboo
gboooboobooobobobooboooobooboo
gbooooobooboobooboobooboooo
gbooobooooooobooboobooobooobo
goooooboooboooobobooboooobooo
gboooboobooobooobooboboooboo
gboooboooboooboboboobooboobooo
gboobooobooboboobobobobooo
gobboooobooobooboobooboobobogoo
gooooooobooobooo
gboobooboobooboboooboooobo
gboooboobooobooboooboboooooboo
gboooboooooboboboboboooobooobobooo
gooooooobooboboboooooooboo
gooooobooboobOoboboobooooooo
gooooobooboooooooooboobobobo
0000000000O0G-lambda? 00OOOO0DOO
00 GNS-WSI ver. 2(GNS-WSI2) 0000 0OKDDI
DDNTTDDDDDDDDDDD”DDDDEnlight—
ened Computing 00000 0% (00 O Enlightened)
gboobooobobooobooobooboboo
gbooooobooboobooobobooooboo
gboooboobooboboobooboooboo
gooooooo
G-lambdaOOOOOOOOOQCODOOOOODOODO
0000000ooooooooooooO GNS-wsI
0ooooooYY00000000 GNS-WSI2 0
0000000000000 WSRF® 000000
gboooooooboboooboooboooboooo
gooo2000000000D0O0O0O0bOO
O000O0000G-lambda O Enlightened DO OO
gboobooobooboboobobooobooo
goboboobooboobooboooboobooobo
gboooobooobooboobooooobooooboooo
gooooooooboboooboobooobooboo
gobooooooobooooboboobooboo
gboooboobooobobobooobooobooboo

gobooooooooooocooooobooooboooon
obooooooobooooobooooooobooooon
goboboooooooooooooobooooon
gobooooooood

2. GNS-WSI2 (GNS-WSI ver. 2)

G-lambda 0D O0DODOY OOOOOKDDI OO
NTTOOOO NICTOODODOOOODO?2004 0 12
goobobooobbobobboooobobbooo
O0oOo(NNRM)UOOOOOOOOOODOOOOO
gooboooooooooooboboobooooogo
0000000000000O0000 GNS-WSI(Grid
Network Service - Web Services Interface) 0 0 00O
ooooooooooo®®o

GNS-WSI ver. 1(GNS-WSI1) 000000000
goooboooobobobooobobooooobooo
goooooooobooboboobooboboobo
gobooooooobooobooooobooooboo
gobooooooooooobooooo IboooOoOo
goboooobooOooooobooOoOobOONRMOO
goobooooooobooboon

0000000 GNS-wsSROOOOOOOooooa
GNS-WSI1OOOOoOooooooooooooooo
0000O00o0oO0o0oooOo0ooO WSRE (Web
Service Resource Framework)ﬁ) O000OO0OWSRF
ooooUooOoooooOooooo (EPR)OOOO
gbooooooobooboobooobooboobo
OOOGNS-WSI2OOOEPRODOOCOOOOODODO
gooooooooo

OOO0OGNS-wWS200 2000000000000
gobooobooooboobooboobooobo
goooboooooboobobooooobobooo
goodoooboobooboooobobooobooo
gooodb20000000000000000DO0
oooooooooo?™o

GNS-WSI20000 Client 0 NRMOOOOOO
00000O0OO0O0000O0O0Clent0ODODODOOO
gooooobooNRMOOOOOODOOOOODO
goooo

(1) Clent0O00000O0O0OOOOOOODOODO
oo0ooboobooOOoOO0 NRMOOOOONRMOD
obooooooooboboobooog EpPROO
00000O0DO0O0O0O000D Client DOOOO
oboboooooooobobobo

(2) 010000000 EPROOOOOCent 00O
ooooooboooooNRMOOOOOOODODO
gobooobooobbooooobobooog EPR
O Client 0000

(3) 020000000 EPROOOOOOOOOO
OO0000O0ODOOONRMOO Prepared D0 0OD0O0O



Requirement

Grid Application

Grid Portal

PRSREN|

duration 5 min
deadline xxx

Compute Resource - >
Manager (CRM) [ =<

N 55
< \/k; e
SiteA ~” siteC

01 0000000000O00000000O0

00000000000000O000
(4) 0DO00OOO0OOOOOClent 00200 EPR
00000000 000o0oon
(5) D100 EPROOOO Client 0 NRM 000
OD0D000O0O0OReserved (0000)00000
oooooo
0100 WSRFODOODO300400 20000000
0O0oO0000oO0oOoooon
GNS-WSI20000000KDDIOONTTOOOO
00000000000GNS-WSI2000000000
0000 GridARS-WSRF? 000000 GridARS-
WSRFOOOOOOOODOOOODODOODODOO
00000 WSRFODOOOOODODODODOOGNS-
WS 00000 200000000000000
0000000000000 0GridARS-WSRF O
Globus Toolkit 4% O Java WS Core 000 0D DO
000000000000000GSIO0DO000no
oooooooo

3. 0oooooaoo

000000G-lambda O Enlightened 000000
000000000000000000000000
00D00000000000000

3.1 GLOOODOODOD

010000000G-lambda000O0D0O0ODOO
000000 (GRS)OODODOODOODOOOOOOD
(NEM)OOOOODOODOO0(CRM)00O00O00OD
000000000 00ooOooOoooooooog®®o

GRSODOOOOOOOODODOOOOOODOOD
000000000000000000000000
000D00D000000000 CRMOOO NRMO
00D000000000000000000

GRS-NRM O 00 GNS-WSI20 GRS-CRM O 0 O
JSDL? 00O0O0O00o0oooooooooooo-
GRSOODDODODODODOODOODOOOOOOO

0O WSRFOOODO 200000000000000
GRSOOO NRMOCRMOOOOODOOODOOO
00000000000000 2000000000
O0DOOGRSO 1000000000000000
00000000000000000000

NRM O GNS-WSI20000 GRSOODOOOOO
0000000000000 00000000000
OODOOONRMO GRSOODOOOOOOODOOD
000000000000000000000000
O0O0D0OO0DO0OOONRMOOOOODOOOOOOOO
000000000000000000000000
00000000D0000000000000000
CRMOOOOGRSOOOODOOOODOOOOO
O00000000000000000CRMOOO
000000000000000000000000
0000000000000000000000000
00000000D0000000000000000
O0ODODOGRS 0O0OOOODOOO Gri-
dARS(Grid Advance Reservation-based System
framework) " ONRM 00O KDDIO O NTT OO0
00 NRMOCRM O GridARS-WSRFOO OO OO
000 PluS'0SGEY 0OODO0OO0OPWSOOO
000000000000000000000000
000000000000000

3.2 ELOOOOOODOD

Enlightened Computing DO O0O00O00O0O 2005 00O
0000 0MCNC, LSU, NCSU, RENCI, Cisco,
AT&T, Calient 000 0000000000000
000000000000000000000000
000000000000000000000000
0000000000 NSFOOOODOOOOOOOO0
Enlightened 0 0000000000000 O000O0O
000000000000000000000000
000000000000000000000000
000000000000

Enlightened O O 0 HARC (Highly-Available Ro-
bust Co-scheduler)!? 0000000000000
000000000000000000000000
O0000000000HARC OO OAcceptor 000
000000000000000000 Paxos OO0
000000 O0000000Paxes 0000000
000000000000 Acceptor 00000 Ac-
ceptor 0000000000000 DO0OO0OOOOO
00 HARCOOOOOOOODOOOOOOOODO
0ODOOHARC O NRM 00 Enlightened 00000
000000000000000000000HARC
O CRMOO MAUIO TORQUEODOODOOOO
GLOOOOOOO HARCOOOOODOOOO
ooooooo

(1) G-lambdad WSRF(SOAP)UHARCO REST
(XML over HTTP) D OO DOODOOD



(2) HARCUO Acceptor 00O 0OOODOODOOODO
oobooooooobooooooooboon

(3) HARCUOOOODOOODOOODOODOODO
0000000000000000 G-lambdaO 0O
oooooooowsbLooooooooooo
ooboooooooboooooooboon

4. 00O00OO0DOOO0OO0OOOO0bOOoOOOgon

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

41 000000D000O0OO0O0O000O00
00000000D00000D0000000000
00000000 NRMOOOOOOOODOOOOO
000000000000000000000000
000000000
(1) 00D000000D000D0000
(2) 00D000DOODOO0OODOOOOO0
(3) 0D0DO0O0D0O0O0 (0D0O0)000O0
0100000000000000D00000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000D0000000000000000200

0100000000000000000000000
00000000000000NRMOOOOOOO
000000000000000000030000
00000000000D0000000000000

gbooooooobooooooboooooogn

00o0o0oO0oooooOoooooooooao
O0000Os30000000000000000
ooooooOoOoOOOOOOOCOOOGRSOOO
00ooO0oO0oO0o0o00o00oooooooon
O0o0ooooNRMOOOOOOOOOOOOOO
O0oo0oO0ooOoO0oOooOoOooOooooon
4.2 00000O00O0O0O0OOO0OOCOO0O0O0
32000000000G-lambda O Enlightened O
00o0000O0o0oo0o00o0oooo0ooon
O00oo0o00o0O0ooO0ooO0oooo0oooo 2000
O0o00o0oO00o00oo0oo0o0oooooooon
O0oooooooO0ooooooooooooooon
O0oooooo0oooOooOoooooooooon
O00ooO0ooO0o0oo0ooOoooooooooon
ooooooo

GL—EL GNS-wsSIO OO (NRM) GNS-wsSI200
00 HARCO Acceptor 000 Enlightened 000
O00000000000000000 Enlightened
oooooo

GL—=ELCRM OO0 GridARS O CRM 00O

. Launcher

Grid Resource
Coordinator

Grid Resource
Scheduler

Cluster Cer Cer

Cluster Cluster

02 000000000O0O0O0O000000O0O000

00000000 HARC Acceptor OO0 Enlight-
enedJ000000ODODOO

EL-GLOODO (CRM/NRM) HARCOOOOD
000000000000 G-lambdad GRSOOO
0 G-lambdaO0O0DOODODOO0OOOODOODOD
GL—EL GNS-wSIDOOO0OD00O GL—EL CRM OO
O0D0O0GridARSOODODO0OO0O0ODODOOOOOO
00 GridARS-WSRFODOOOOOOOOOOODOO
O0000EL—-GLOOO (CRM/NRM) OO O Gri-
dARSOO0O0D0O0DODODODDDOOONOD? 000
0O GRSOODOOODOOODO

4.3 000O0ODOOOOODO
O0D00000D00O0O00ELGLOOODOOD
00D0000000000000000000000
00000MO0000000000000onoon
000000000000000000000000
00D0000000000000000000000
00D0000000000000000000000
00D0000000000000000000000
000000000000 000000000000
000000000000000000000000
0000000000000 000000000000
0000000000 0000000

iGrid2005 0 00000Y® 0000000000
O0D00DO0D0O0O0OGMPLSOOOODOODODOOO
000000000 000000000000000
0000000000000 000000000000
000000000000000000000000
0000000000000 000000000000
O00000O0D0O0DOONRMOCRMOOOOOOO
oooooDooon
00000000000D000000000000
O0O0DO00OELGLOOOODOOOOOOOOOOO
000 (00000000000000000000)
000000000000 000000000000
00000000000 000000D0000000
000D00D0000000000000 XMLOOD



TKB (16.0)

AKB (16.0)
| FUK (2.0)
KAN (2.0
| OSA (3.0)
KHN (5.0)
LA (8.0)
RAI (6.0)

BT2 (16.0) KHN-X2S (1’
‘ B Rat-ar2 00 3

04 000000O0O0O0OOCOOOOO

000 ELGLOOOODOOOODODOOODDOO

00000000000 D0O00DOO00DO000O0On

oooooon

000000 0000000 (EL/GL)OCRM O
OOODONRMOOOOODOOOODOOOO RMO
0oDO0000O0D0o0oO ID

NRM 000000000O0O0O0DOOOOODOOO

CRM 000O0O0O0OOCPUOOOOOO
000000000000 JavaldOODODODOOO
000000000 JawaOOOO HITPODOOO
OO0 OOWeb! 0O DOODOOODDOODDOO
000D HTTPOOODOD

5. J0O0oooooboo

G-lambda O Enlightened DOO0000O0O0O0OO
goboooboooooboobooooobooobo
gboobooooboobooboboo

5.1 ODO0OO0O0O0O

0300000000OOOoOO NIcCTODOOO
O0JGNIIOOOODOOOODOODOODOO KDDI O
(Japan North) 0 NTT(Japan South) 000000
000000000000 Enlightened DO OO0

(Us)bUoOoooUUoOooUoOooUDUOOoOoOO
goboobooooooooooooocooooooon
gobooooooooobbooboooooooood
ooooooooNRMOOOOOOOOODOOO
goooboooooooboooooooooobooaon
ooooONRMOOOOOOODOOCRMOOOOO
oooooooo

ooboooooooooooon

(1) G-llambdaOOOOOOODOOOOOOOODO
oobooooooooooobooooooon
(2) Enlightened 00 000000000000
oobOoooooooon

(3) ODOOOOOOoUOOUOOOOOOOOOoOO
gobooboodooobooooooooooooon
ocoooOooooooobobooooobo ceuOoOoOono
oooo

(4) DOOOODODOOUOODOOOOOOOUODOOO
0000000000000 O00OEnlightened 00O
0000000000000 0000000G-lambda
0000000000000 ™o
obooOobooobobo400000000D0
0o0o0oooooooooooooooboobocpuOO
gooooooooooooooocoooooboooo
DN(Distinguished Name) 000000000000
00 cepUOUODOOOOUODOOOOODOOOO (OO
O0ooo0oo)ooooooooo
Oo0O0O000O0O0NRMOODOD GRSOOOO
oooooboooooooooboooooobooooo
OO0OO0OGNS-wWSROOOO0O0OO0OO00o0oooooo
goooboooooobboooobooooooooon
gobobooooooooooocooooobooooon
gobobooOoooooooooooocoooooon
oboboooooooooobooooon

5.2 O a
oooooobooooooooobooooooon
obd42000000000000000000O
goooooooooooooooobobooooooo
goooobooooooooooooooooooon
gobobooboooooooooooooooooon
gobooooooooooooooobooooooon
ooboONxNOOOOOOOOooooooooo
goooooooooboooooooooooooon
goboooobooooooobooooooooooooo
oooooooooooooooooooboooon
gobobooboodoooooooooooooooon
goboboooooooooooooobooooooon
gobooboooooooooooooooboooooon
gobobooooooooooobooooooboooon
gboooobooooooooooobooooood
gobooooooooooooobocoooooooon
ooooooooobooooooooboOooooO MPI



odoooooooooooooooOObOOoOoOooaad
goobooooooooooooocoooooboooo
goboooooboooooooooobooooooon
gobobooooooooooogo

oooobobooooooooboooobooooon
ooboocooooobooc2001IP0O0OOO0OO0O00
goooobooooooooobocoooooooon
jdodoooooooooooooooooooaa
gooooboobooooobooooooooobooog
goobooooooooooooooooooooa
goboobooooooooooooooooooooo
oobobooOooooooooocoooooooooon
IpO0O000O0OOOOOOOOCOCOOOOOOODOOO
o0 sMp(OOOOOOOOOOO)oO0oooO 100
goboboobooooooobooooooooooaong
gooooooooooooooocoooooboooo
goboooOoooooooocoooocoooooon
ooooooooo

6. 0 O0O0O

00000000000000000000000
00000000000000O0VIOLAY™Y 0OoDoO
000000000000 000D0O0O00O0DOO
00000000000000000000000
000000000 O00VIOLA OO0 OGF(Open
Grid Forum) 0000000000000 WS-
AgreementNegotiation 0000000000000
00 UNICORE'® ODDOODOODODODOODO
J000000000O00O00O0O0O0OoOoOoOoooon
000000000000000000000000
00000000000 0000000000000
0000000000000 D00000O00D0DoO
gooooOoOoooooog

7. O0oOoOooDoOooo

00000000000000000000000
O00000000000G-lambda00000O00O0O
000 GNS-WSI2OOOOOKDDIOONTTOOO
O00000O000O00GNS-WSI20 WSRFOOO
Oo0oo0oo0O0oo0O0ooO0oo0oO0ooooooon
00000000020 00000000000000
oooooooooooo

000 G-lambda O Enlightened 00000000
o0ooooooooOooOooOoooooooooon
00o0o0o0o0oO0ooOo0ooOoooooooooaon
000o00000000o00oo0o0oooooon
00o0ooooO0o00ooOooOooOooooooon
O0ooooO0ooooooOoooooooooooo
ooooooOoOoO0OO0OO0OO0O0 NRMOOO CRM O
00o000oo0O0oO0ooO0oo0o0ooooooaon

gboooobooooboooboooboobooboo
gooooooooooobobobobobooo
U0 0ObOobooboooobobooboobo
ooboooooooboooboooOoobOoOoooo En-
lightened Computing D0 OOOOOO0O G-lambda
goooooooboobooboboooboooboo

g o o0 o

1) G-lambdal http://www.g-lambda.net/.

2) Takefusa, A., Hayashi, M., Hirano, et al.:
GNS-WSI2: Grid Network Service - Web Ser-
vices Interface, version 2, OGF19 GHPN Re-
search group (2007).

3) Enlightened Computingll
http://enlightenedcomputing.org/.

4) Takefusa, A., Hayashi, M., Nagatsu, et al.:
G-lambda: Coordination of a Grid Scheduler
and Lambda Path Service over GMPLS, Fu-
ture Generation Computing Systems, Vol. 22,
pp-868-875 (2006).

5) 000000000000 0000O0G-lambda:
oo0oo0oo0ooooooooooooooo
O00oo0oooOooooooooOoooooo
2006-HPC-1050 pp.121-126 (2006).

6) OASIS Web Services Resource Framework
(WSRF) TC: Web Services Resource 1.2 (WS-
Resource) Committee Specification (2006).

7) 0000000000O00oOoooooooo
o00o0ooo0ooooooooooooooo
0000000000000 00o0O0OHPCS2007
00 0O pp.135-142 (2007).

8) Foster, I.. Globus Toolkit Version 4: Soft-
ware for Service-Oriented Systems, IFIP Inter-
national Conference on Network and Parallel
Computing, Springer-Verlag LNCS 3779, pp.2—
13 (2005).

9) Anjomshoaa, A., Brisard, F., Drescher, M.,
et al.: Job Submission Description Language
(JSDL) Specification, Version 1.0 (2006).

10) 0000000000 0O0OOoOOooOOooOooO
O00oo0ooOoooooooOooooooOo
00 O0HPCS2007 0000 pp.127-134 (2007).

11) Grid Engine: http://gridengine.sunsource.net/.

12) HARC:
http://www.cct.lsu.edu/"maclaren/HARC/.

13) Gray, J. and Lamport, L.: Consensus on
Transaction Commit, Msr-tr-2003-96, Mi-
crosoft Research (2004).

14) OOWeb: http://ooweb.sourceforge.net/.
15) Barz, H.: Dynamic allocation of network re-
sources in VIOLA, VIOLA workshop (2005).

16) UNICORE:
http://www.kfa-juelich.de/unicore/.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


