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TEXHOJIOTUHA TPOTPAMMMUPOBAHUSA AJITOPUTMOB
HA APXUTEKTYPAX OJHOPOJIHBIX BBIYNCJIUTEJBHBIX CPE/]

PaccmarpuBarorcs mpo6i1eMsl IPOrpaMMHPOBAHIS CHCTEM C MACCHPOBAHHBIM MapajlIeTM3MOM BEIUHCICHHI U TTOIXOIbI
K X pemnreHuio. [IpuBeieHs! NpuMeps! peaau3aiy HeTpaJiIHOHHBIX ITOJXO00B K IOCTPOSHHIO IUIAT(GOPM IPOrpaMMH-
POBaHU MAaCCUBHO-IIAPAJICIIBHBIX CUCTEM.

KiroueBblie cj10Ba: 0OJHOPOJHBIC BEIYUCIUTENIBHBIC CPEIbl; UIMIICPATUBHBIC U ICKIaPaTUBHBIC S3BIKU IPOrPaMMUPOBaA-
HUS NapaJUIeTIbHBIX BRIYUCICHUN; CHCTEMBI TOTOKOBOH 00pPaOOTKH.

OnHopoaHbiMH BeIUMCIUTENbHBIME cpefamu (OBC) mpuHATO Ha3bIBaTh CHEHAIHN3MPOBAHHBIC BBIYHC-
JUTENbHBIE CUCTEMBI, KOTOPbIE 00pa30BaHbl U3 OAWHAKOBO COCAMHEHHBIX OPYT C IPYTOM YHHUBEPCAIBHBIX BBI-
YHCIUTEIBHBIX 3JIEMEHTOB, KaXIbIi U3 KOTOPBIX IMPOTrPaMMHO HACTpaWBAaeTCs Ha BBHINOJIHEHUE apudMernde-
CKOW WJIN JIOTHYECKOH (pyHKIMH, a Takke PYHKIUH COCAMHEHHS C COCEAHMMH sneMenTamu [1, 2]. Ilpu stom
0] YHUBEpCAIBHBIM MporieccOpHbIM 37eMenToM (I13), kak mpaBuio, moapazyMeBaeTcsi OMHOOUTHBIN MpoLec-
COp, BBIMOIHSIOMINI TOCIIEA0BATENbHYIO 00pab0TKy JaHHBIX, KOTOPbIE MTOCTYMAIOT HA €r0 BXOJBI OT COCEAHUX
IIPOLIECCOPOB.

OCHOBHBIM JOCTOMHCTBOM OAHOPOIHBIX BBIUYHCIUTENBHBIX Cpel ABISETCS M3HAYAIBHO MPHUCYIINH UM
MaccOBBIN Mapasienu3M BeruucieHuii. Kpome toro, perynspraocts OBC mo3Bosnsier HapaluMBaTh €€ BEIYUCITH-
TEJIbHbIE BO3MOKHOCTH IyTEM MPOCTOr0 YBEIWYEHHS pa3MepOB MaTpUIIbl, TIO3BOJISIS IPU 3TOM OpraHU30BaTh
JIOCTaTOYHO MPOCThIE METOABI KOHTpoJA U nuarHoctukn OBC B mporiecce npon3BoaCTBa U KCIUTyaTauuu. 13-
OBITOYHOCTD, M3HAYAIBHO TPUCYILAsl OJHOPOTHON Cpelie, MO3BOJISIET, Oaroaapsi HATMYUIO PE3EPBHBIX dJIEMEH-
TOB B cXeMe, 00ecIeurTh IPH HEOOXOUMOCTH BBICOKYIO )KHBYUECTh BBIYMCIUTEIEHON CHCTEMBI.

Vxazannele Bbime aocronHcTBa OBC mo3BonsioT 3(QeKkTHBHO HCMONB30BaTh WX IMPH MOCTPOCHUU
(yHKIMOHATBHO-OPHEHTHPOBAHHBIX mpotieccopoB (POII) anst cucrem peanbHoro Bpemenu. [Ipu 3Tom HOMEH-
KJIaTypa pealu3yeMbIX aIrOPUTMOB MOXET ObITH BeChbMa BEIIMKA!

— 1 QpoBast 00paboTKa CUTHAJIOB U H300paKCHHIA,

— pacno3HaBaHue o0Opa3oB;

— pelleHre CHCTEM ypaBHEHUH (anredpandeckux u TudQepeHInanbHbIX);

— JIOTUKO-KOMOWHATOPHBIE AJITOPUTMBI, IPEX/IE BCEr0, COPTUPOBKA U TIOMCK.

[Iporpammuposanne OBC npencrasiisier co00il TeXHOIOrHYECKUH mpolece HacTpoliku MaccuBa [1D Ha
BBITIOJIHEHHE Ollepaliii 00pabOTKH U Mepenavyn JaHHbIX, KOTOPBIA 3aBepIuaercs «yKIaaKoi» rpada aaropurma
B BBIYMCIUTENBHYIO pemieTky. Hacrosmas pabora mocBsiieHa pacCMOTPEHHIO HEKOTOPHIX KOMITOHEHTOB TOTO
TEXHOJIOTMYECKOro MpoIiecca, a Takke MpodiieMaM, ¢ KOTOPBIMU CTaJIKMBAIOTCSl CO3[AaTENd MONOOHBIX IJIaT-
bopm.

B nepBoMm paznene paccMaTpuBalOTCsl BOMPOCH! IPUMEHUMOCTH YHHBEPCAIBHBIX SI3BIKOB JUIS MTPOrpaM-
MUPOBAHUS MMapaJUICIbHBIX BHIYUCIUTENBHBIX CUCTEM H CPAaBHUBAIOTCS OCHOBHBIC NTOJXO/IBI, KOTOPBIE MTPHMe-
HSIOTCS MPH CO3aHUU COOTBETCTBYIOUIMX MPOTPAMMHBIX IIIAT(GOpPM.

Bropoii paznen mocBsiieH aHaJIW3y ONbITa IPUMEHEHHs TPaJULIHOHHOIO MOAX0Aa K CO3JaHHIO CHEeHUaTbHBIX
SI3BIKOB MTPOrPaMMHUPOBAHHUS TTAPAIUICIIEHBIX BBIYUCIUTENbHBIX CHCTEM.

Crennduyeckne 0cOOEHHOCTH MPOrPaMMUPOBAHUS BEIYHMCIUTEIBHBIX CUCTEM, YIIPABIISIEMBIX TOTOKAMH

JaHHBIX, PACCMATPUBAIOTCS B TPETHEM pasfede.

61



B derBepTOM pazgene paccMOTpPEH OMBIT pea3allii KOMIUIEKCHOTO TEXHOIOTHYECKOT0 Mpoliecca Mmpo-
IrpaMMHUPOBAHUS MOTOKOBBIX BBIYMCIIUTENBHBIX CUCTEM.

B 3aknrodyeHnn naH KpaTKMi aHAIM3 NEPCHEKTUB MPUMEHEHH COBPEMEHHBIX NMapallIebHbIX IPOrpaMM-
HBIX CpeACTB JuId porpaMmupoBanus OBC.

1. HpnMeHeHne TPAAUIIUOHHBIX MMOAX0A0B /ISl MPOrpaMMHUpPOBaHUA
OJAHOPOAHBIX BBIYMCIUTEIBbHBIX CUCTEM

1.1. Aoanmayusn mpaouyuoOHHBIX A3bIKOE NPOZPAMMUPOBAHU

JIOCTOMHCTBOM JAHHOTO MOAXOAA SIBISETCS BO3MOXKHOCTH IJIABHOM MUTPAIlUU BCEro KOMILIEKCAa COBpE-
MEHHBIX IMPOrPAMMHBIX MPOAYKTOB Ha HOBBIC BBICOKOIIPOW3BOJUTEIBHBIC MAapaJUICIbHBIC BBIYUCIUATEIHHEIC
cuctembl. OHAKO HA CETOMHAIIHUN JA€Hb MHOTOUUCICHHBIC IPOEKTHI MO CO3JaHUI0 YHUBEPCAIBHBIX BEKTOPHU-
3YIOIIMX KOMITWISTOPOB IMOKA3bIBAIOT OOHAJACKHUBAIOIINE PE3YIbTaThl TOJBKO MPH PEIICHUU BEChbMa OrpaHu-
YEHHOT0 Ki1acca 3a/1a4 [3], HM OMH M3 HUX HE YBEHYAJICS CKOJIBKO-HHOY/Ih 3aMETHBIMU YCIIEXaMH B pacrapai-
JIENUBAHUU TIOCTIEAOBATEILHOM MPOrpaMMBI IPOU3BOIBHOTO BUAA [4—0].

«[lapannenpHass HEBBIPA3UTEILHOCTHY TPAJAUIMOHHBIX SI3BIKOB TPOTPAMMHUPOBAHHUS MOXET OBITh
yCTpaHEHa TyTeM BBOJA CIEIHAIBHBIX JIGKCHYCCKHX KOHCTPYKIUH, KOTOPBIC IO3BOJSIOT HPOTPAMMUCTY
OIMCHIBATh M OPTaHU30BLIBATH MAPAUICIBHBIC BBIYUCIUTEIBHBIC TPOIECCHl. Kak IMoKa3biBaeT OMBIT, HpU
MPaKTUYCCKOM pealiu3alil AAHHOTO IOXOa MOTI'YT BO3HUKAaTh OUEHb CEPhE3HBIC TPYAHOCTHU, KOTOPHIE
MpUMEHHUTENBHO K mapaiuiensHoMmy si3biky HPF (High Perfomance Fortran) onmucansl B otuernoi pabore [7]
TPYIIIION OCHOBHBIX pa3paboTyukoB. [IpuMedarenbHO, 9YTO TPOrPaMMHUCTHI B KQUECTBE OCHOBHBIX HEOCTATKOB
YKa3bIBaJI OTCYTCTBHE BO3MOKHOCTH OLIEHKH (IIPOrHO3MPOBAaHUS) BpEMEHHU BhINTONHEeHHs porpammbl HPF Ha
KOHKPETHOU BBIUYUCIIUTEIIEHON apXUTEKTYPE.

Ceroanst HauOosbIllee PACIPOCTPAHCHUE MMONTYYHIIO TPUMEHEHUE NMapaJIeTbHBIX PACIIMPEHUN (TUaIeK-
TOB) CYIIECTBYIONIMX MOCIEOBATEIBHBIX S3BIKOB JUIS TPOrPaMMHUPOBAHUS BEIYUCIUTEIBHBIX CTPYKTYP, KOTO-
pble UMEIOT 3apaHee OMPENEICHHYIO apXUTEKTYPy, KaK MPaBUIIO, ATO KIACTephl YHUBEPCAIBHBIX MPOLIECCOPOB
WM TUOPUIHBIC BBIYMCIIUTENN, COCTOSIINE M3 YHUBEPCATBHBIX BBIYMCIUTEICH U BEKTOPHBIX COMPOIIECCOPOB
(GPU/CPU). [TockonbKy B 3TOM CITy4ae BEIYUCIUTEIBHBIE KOMIUIEKCHI COJIEPKAT KOMIIOHEHTHI C KIIACCUYECKON
APXUTEKTYPOH, JOMOTHUTEIBHBIC TPEUMYIIECTBA TIPH UX TTPOrPAMMHUPOBAHHH TTOyYalOT UMEHHO T€ TuiaTdop-
MBI, KOTOPbIE MaKCHUMAaJIbHO WCIIOJIb3YIOT BO3MOXKHOCTU ITOCIICAOBATELHBIX S3BIKOB IPOTPaMMHUPOBAHHUS
(Open CL, Open MP, UPC u 1.71.).

1.2. A3v1ku napannenvrhozo npozpammuposanus

PaboTe!I 0 co3maHNI0 YHUBEPCATBHBIX MapajuIeIbHBIX SA3BIKOB IpoBoamwInch kommanusmu Cray, SUN u
IBM B niepuog ¢ 2002 o 2010 r. mo 3aka3y areHTcTBa nepcnekTuBHbIX MpoekToB (Defense Advanced Research
Projects Agency — DARPA) MunuctepctBa o6opons! CLIA B paMkax mporpamMMbl CO3AaHUST BBICOKOIIPOU3BO-
TUTENbHBIX BhrancutenbHbIX cucteM (High Productivity Computing Systems — HPCS) u 3aBepmmnuce npea-
CTaBJICHUEM s13bIKOB TIporpammupoBanus Chapel (2009 r.), Fortress (2008 r.) u X10 (2004 t.) [8]. OTH sA3bIKHK
OCHOBaHBI Ha MOJENH pa3zzaenseMoro aapecHoro npocrtpancta Partitioned Global Address Space (PGAS),
npuyeM X 10 B 6onbiueii crenenn, yem Chapel u Fortress, onupaercss Ha TpaAUIUOHHBIN CHHTaKCcUC U 0a30BbIE
MOHATHS TTOCTIEIOBATENBHBIX SI3BIKOB. TOT (DaKT, UYTO Aa)ke caMblil OJMHM3KUM K TPaIULMOHHBIM W3 YKa3aHHBIX
s1361K0B (X 10) He MOIyYnII 3aMETHOT'O PaclpoCTpaHeHusl, pa3paboTUHKH OOBSCHIIOT HETOTOBHOCTBIO CO0OIIIe-
CTBa MPOTPaMMHUCTOB KEPTBOBATh yA0OCTBOM IpoIecca MPOrpaMMHUPOBAaHUS paay MOBBIIEHUS ero 3 (HEeKTHB-
HoctH [9]. B TO *e Bpems npuBeneHHbie B [10, 11] BEIBOABI 0 OOMbIIEH BBIPA3UTEIBHOCTA U YHHBEPCAITLHOCTH
Chapel no cpaBHenuto ¢ X10 yka3pIBaroT Ha OrpaHUYEHHbIC BO3MOXHOCTH IPUMEHEHUS TPaAULIOHHBIX METO-
JIOB /17151 IPOrPaMMHUPOBAHHS CHCTEM C MaCCOBBIM MapaJIJICTM3MOM BBIYHCIICHHUH.

B ycrnoBusx oTcyTcTBUSI YHHBEPCAJIbHBIX HHCTPYMEHTOB MapajuiebHbIe TPOOIeMHO-OpPHEHTHPOBAHHBIC
s3b1kH ([1OS) (Domain Specific Language — DSL) no3Bomnstor goctuub Tpedyemoit 3pPeKTUBHOCTH U BBIpa3y-
TENTBHOCTH MPOrPaMMHUPOBAHMS 32 CYET CYIIECTBEHHOI'O COKpAILIeHUs O0JacTh MpPUMEHEHHs S3bIKOB [12].
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[Mpumenenue 1051, xak mpaBuiIo, MpeaNIoiIaracT MOJTHYIO OCBEIOMICHHOCTh MPOrpaMMHUCTa 00 OCOOCHHOCTSIX
OpPTaHM3AIMY BBIYHMCIUTEIBHOIO MPOI[ecca B MPOrPaMMUPYEMOM YCTPOMCTBE, YTO MO3BOJISIET HAaUOOIee MOTHO
WCIIONBh30BaTh CHEIU(PUICCKUE BO3MOXKHOCTH JaHHOro Beruuciutens [14]. [Toatomy 1O B mepByro ouepens
OKa3bIBAIOTCS MOJE3HBIMU B KaU4eCTBE BPEMEHHOI'O PEIICHUS Ha ATare MaKETUPOBAHUS BBIUMCIUTEIBHBIX CH-
crem [13].

1.3. Ilepcnekmuevt npumeHnenus mpaouyuoOHHBIX RPOZPAMMHBIX CPedCcme 01 npozpammuposanus OBC

[IpakT4eckn Bce pacCMOTPEHHBIE BBIIIE SI3bIKH, KaK U TOAABIISIONMIEe OOJIBIIMHCTBO COBPEMEHHBIX S3bI-
KOB MPOrpaMMHPOBAHUS, SBIIIIOTCS MMIIEPaTUBHBIMHU U OCHOBAHBI Ha MPHHIUIIE 00paOOTKH JaHHBIX TOTOKAMHU
koman/ (Control Flow). IToBcemMecTHOE pacrpocTpaHeHHE UMIIEPATUBHBIX S3BIKOB MPOrPaMMHUPOBAHHUS OMpe-
JeTIsIeTCsl UX TOYHBIM COOTBETCTBHEM TPEOOBAaHUAM M OCOOCHHOCTSIM OpraHM3alld BEIYMCIUTENFHOIO IpoLec-
ca Ha BBIYHCIIHMTENSX C KJIACCHYECKOl apXxuTekTypoii ot (on Helimana. OfHako B Tex ciydasix, KOraa apXuTeK-
Typa NPOrpaMMUPYEMOT0 BBIYMCIUTENS OTIMYAETCS OT KJIACCUYECKOM, 3TO NMPEMMYIIECTBO MMIIEPATHBHBIX
SI3BIKOB MTPOrPaMMHUPOBAHMS MpEBpalaeTcs B HEOOCTATOK, KOTOPBIH OyIoeT MposBISATHCS TEM CHIIbHEE, 4eM
CIJIbHEE Pa3IMyaloTCs apXUTEKTyphl BelUMciauTenedl. Hampumep, mpuMeHeHHEe MMIEPATHBHBIX S3BIKOB IS
mporpaMMUpoBanusl cucteM ¢ apxutektypoi Data Flow, koropyio obOpa3yer MaccHB HCIIOTHHUTEIBHBIX
YCTPONCTB U YCTPOMCTB COMOCTaBIEHHUS COECAMHEHHBIX C KOHTEKCTHO-aJIPECYEMBIM 3allOMUHAIONINM YCTpPOM-
CTBOM, BBI3BIBACT CEphE3HbIC MPOOJIEMBI, CBA3aHHBIE ¢ MOOOYHBIMU d((EeKTaMi U OrpaHUYEHHOH AOCTYITHO-
CTbIO AaHHBIX [15]. [IpumMeuaTensHO, YTO B MOCIEAHEE BPEMS CO3AAI0TCS CEPbE3HBIE IPOEKTHI, OCHOBAaHHBIE Ha
monenu BeuuciaeHnit Data Flow. Tak, B 4YacTHOCTH, pa3paOOTUYMKM KPYIMHOTO EBPOIEHCKOrO MPOEKTa
TERAFLUX 1o co3naHuio BEICOKONIPOU3BOIUTENBHBIX BBIYUCIUTEIBHBIX CTPYKTYpP OTMEUAIOT, YTO MpUMEHE-
HUE MOJIENTM OpraHU3alMy BRYMCIUTENbHOTO mpolecca Data Flow mo3Bomnsier MakCMManbHO BBISABISITD U HMC-
M0JIb30BaTh NapaUIEIN3M BBIUMCIEHUN U MPEOAOJIET Pl CYIIECTBEHHBIX OrpaHUYEHUH, TPUCYIIUX TPaIUIH-
onHo#t mozenu Control Flow [16]. OTu pe3ynbraThl, 0€3yClOBHO, CIeqyeT MPUHUMATh BO BHUMAHHE PH BbI-
6ope cucremsl nporpammupoBanusi OBC, mockonbKy MoJelb OpraHr3aliy BEIYHCIUTENBHOro mpomecca Data
Flow ropasno nyume, yem Control Flow, monxoaut anst onucanus Beruucienuit B OBC, a ¢popma rpada noto-
KOB JJaHHBIX, UCIOJIb3yeMasi Ul yKa3aHUs WHPOPMAIMOHHBIX CB3ed MEXKIy OlepaHAaMH BBIPAaKEHHS, BbI-
gyucisiemoro B cucreme DataFlow, mo cytu, npencrasinsier coboit apxutektypy OBC, xotopast oGecrieunBaer
BBIYHCIIEHHUE TaHHOTO BBIPAYKEHUSL.

2. [IpuMeHeHUE ATbTEPHATUBHBIX MOAX00B /sl IPOTPAMMHPOBAHHUS
OJHOPOMHBIX BEIYHCINTEIBHBIX CHCTEM

2.1. Ilpozpammuposanue eviuucnenuil, ynpasnsemvlx nomokamu oannwvix (Data Flow)

O600mmennsie B otaete [15] pe3yapTaTel MHOTOUHCICHHBIX HCCIIECIOBAHUN MOKA3BIBAIOT, YTO KIIOUEBBIM
(akTOpOM, KOTOpHIH criocoOeH obecreunTs TpedyeMyto ) ()eKTHBHOCTh MPOrpaMMHUPOBAHUS BEIYHCIUTEIICH,
yIpaBiIeMbIX TMOTOKOM NaHHBIX, SBIAIOTCS PaJUKaJbHbIE M3MEHEHHS IMOHSTHS MEPEMEHHOW M MpOLEeayphl
npucBauBanus. B o03ope [17] npuBeaeHbl pe3ynbTaThl HCIOIB30BAHUS alalTUPOBAHHOTO si3bika C AJIsl mpo-
TPaMMHPOBAHHSI AJITOPUTMOB 00pa0OTKH M300paKeHNH Ha PEKOH(PHUTYPHUPYEMOM BBIUYHCIUTENE, TTOCTPOSHHOM
Ha FPGA cemeiicta Virtex (Xilinx, CIIA). A3pix nporpammupoBanus SA-C mpeacrasiser coOOH ANWANEKT,
HanboJee XapakTepHbIMU OTIHYHSIMU OT 0a30BOro si3bika C SIBISIOTCS:

— MPUHLUI OIHOKPATHOTO MPUCBANBAHUs 3HAUCHUH TIEpeMEHHBIM (single assignment);

— MCKITIOUEHHE Ollepaluii ¢ KOMIIOHEHTAMH OOLIel MaMATH;

— OPHEHTHPOBAHHOCTH HA BBIpaXKEHUs (expression oriented — 1r006as 3bIKOBass KOHCTPYKIHS 00sI3aTeNb-
HO BO3BpallaeT KAK MUHUMYM OJIHO 3Ha4eHHeE).

B psne cnydaeB s obecriedeHus BHIPa3UTENbHOCTH U aJISKBATHOCTH ONMMCAHUS BBIYMCIUTEIFHOTO TIPO-
1ecca B OTOKOBBIX BBIYMCIHTENBHBIX CHCTEMAX C MACCHBHBIM MapajieIM3MOM IUIATGOPMBI IPOrpaMMHPOBa-
HUS, OCHOBaHHbIC HA MMIIEPATUBHBIX S3bIKAX, BBHIHY)KACHBI MEPEHUMATh 0a30BbIe TPUHIMIIBI JIeKIapaTUBHON
KoHIlenuuu mnporpammupoBanud [18, 19]. K mpenmymiecTBaM HCIIONB30BaHUA JEKJIAPAaTUBHBIX S3BIKOB JUIS
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MPOTrPaMMHUPOBAHUS OTHOPOJHBIX BEIYMCIUTENBHBIX CUCTEM CIEAYET OTHECTH OTCYTCTBHUE KOHCTPYKIUN U TO-
HATUH, KOTOPBIC HE UMEIOT ajJickBaTHOrO oToOpaxenus B OBC, — Takue kak o0Iasi mamsTh, IepeMeHHbIC, yKa-
3aTeNH, WHICKCHI, IUKIBL [ TaBHBIMH (paKkTOpamH, KOTOPHIC CHEPKUBAIOT MPUMEHEHHUE M PacpOCTpaHCHUE
JICKJIapaTUBHON TapaJurMbl MIPOrPaMMHUPOBAHUS, JTOJATOE BPEMsS OCTaBaMICh OTCYTCTBHE 3pEIbIX ILIaT()opM
MPOrpaMMHUPOBAHUS M TICHXOJOTHYECKas HErOTOBHOCTh COOOIIECTBA MPOrPAMMHUCTOB K PaAMKAILHOMY H3Me-
HeHUIo cBoero uHcrpyMeHTapus [20, 21]. OmHako 3a MOcIeNHUEe HECKOIBKO JIET OTHOIICHUE Pa3padOTIYNKOB
MPOrPaMMHOTO 00ECIIEUCHUS K JISKIAPATUBHBIM SI3bIKAM CTaJI0 MEHSTHCSI, YTO MPUBEIIO K MOSIBICHUIO THOPU/I-
HBIX S3BIKOB M HOBBIX JICKJIAPATUBHBIX IIAT()OPM YIS IPOrPaMMHUPOBAHHS APAJUICTHHBIX BRIYACITUTEICH.

2.2. He-umnepamuenuvle A3bI1KU RPOZPAMMUDPOCAHUS

Ananms nuaaMukd (o nanaeiM Wikipedia) co3nanus HOBBIX SI3bIKOB MTPOTPaMMHUPOBAHUS 32 MOCICAHNE
15 ner moka3bIBaeT yCTOMYMBOE YMEHBIIEHHE CPEIN HOBBIX S3BIKOB MPOTrPaMMHUPOBAHUS IO YHACTBIX MMIIE-
PaTHBHBIX SI3BIKOB (—24%) M TaKOH e YCTOMUUBBIA POCT AONU THOPUAHBIX S3BIKOB, KOTOPHIC MTOAACPKUBAIOT
JeKIIapaTUBHBIA CTHIIb porpaMMupoBanus (+34%). OOBSICHUTD 3TO MOKHO ABYMSI TPUYMHAMMU:

1) oTCyTCTBHEM 3aMETHOrO Mporpecca B NPUMEHEHUH WUMIEPATUBHBIX MPOrPaMMHBIX CUCTEM AJIS TPO-
IPaMMHPOBAHUSI BEIYUCIUTENEH C MACCHBHBIM NapaJUIeNN3MOM BBIUYMCIICHHUN;

2) nosiBJICHWEM M Bce 0oJiee INPOKUM BHEAPEHUEM PaCHpEeleIeHHBIX 00JauHbIX ¥ TYMaHHBIX BBIYHCIIC-
Huii (cloud, fog computing); ocHOBHOI TeHACHIIMEN B OPTaHU3ALMH BBIYMCIUTEIBHBIX MPOLECCOB CTAHOBHUTCS
yXo[ OT Kiaccuueckol cxembl ¢on Heiimana, uro ymeHbimaer obiacts 3QGEeKTUBHOIO MPUMEHEHHS YUCTHIX
HUMIIEPATUBHBIX SI36IKOB MPOrPaMMHUPOBAHHUS.

I'uOpuaHbIe A3BIKH, 110 3aMBICTY Pa3paOdOTYMKOB, JOKHBI COUYETaTh B cebe OCHOBHBIE JOCTOMHCTBA yKa-
3aHHBIX BBIILE MAPAUTM IIPOrPaMMHUPOBAHUS:

— HarJSITHOCTD (MIPOCTOTA BOCHIPHATHS) IPOrPaMMHOTO KOJa, HaJIM4nue MOIIHBIX HHCTPYMEHTOB JUIS €r0
CO3JaHHA ¥ OTPaOOTKH, KOTOPBIE CBOWCTBEHHBI COBPEMEHHBIM UMIIEPATUBHBIM S3bIKAM MIPOrPaMMHUPOBAHHS;

— aBTOMAaTHYECKOE BBISBICHHE BETBEH MapaielbHBIX BBIYMCICHUH, OTCYTCTBHE MOOOYHBIX 3((deKToB
MIPH UX BBIOJTHEHUH, KOTOPBIE CBOMCTBEHHBI YNCTHIM ACKIAPATHBHBIM SI3bIKaM MPOrpaMMHUPOBAHUS.

B kauyecTBe mpuMepoB peanu3alMy MOJOOHBIX pPELICHUI B MOcienHeM paszaene OyAyT pacCMOTPEHBI
wiatpopma nporpammupoBanus FPGA-conpoueccopoB, ocHOBaHHass Ha TuOpugHOM s3bike Mitrion-C, u
wiatpopMa MPOrpaMMUPOBAHHS MapajielbHBIX BBIUYMCICHUN, OCHOBAaHHAs Ha JEKIapaTHBHOM SI3BIKE
SquenceL. [Tockoneky naHHbIe MIATGOPMBI CIOCOOHBI 00ECIIEUYNTh MACCOBBIN MapajuIein3M BEIYUCIUTEIEHOTO
mporecca, OCHOBHBIE IPUHIIMITBI MX MIOCTPOCHUS M OMBIT Peajn3aldd MOTYT OBITh HCIOJIB30BAHBI IIPU CO3/a-
HUU CUCTEM MPOrpPaMMHPOBAHMS OMHOPOIHBIX BEIYUCIUTEIBHBIX CPEl.

3. ILlnargopMsbl NPOrpaMMHUPOBAHNSI CHCTEM C MACCOBBIM MAPAaJJIeJIN3MOM BbIYUCIEeHU
3.1. ITnamgpopma, ocnosannan na 2udOpPUOHOM A3bIKE RPOZPAMMUDPOCAHUS

[Tnardopma kommanuu Mitrion BKIIfodaeT B ce0sl Bce KOMIIOHEHTHI, KOTOpbIe HEOOXOANMBI JJIsl peain3a-
WY TTOJTHOTO LIMKJIa TPOTPaMMHUPOBAHUS COMPOLIECCOPOB, TOCcTpoeHHBIX Ha FPGA:

— Tpancisitop Mition-C, KOTOpbIA mpeqHa3HavyeH IS JIWHTBUCTUYECKOH BepU(HKALMd MCXOAHOTO KOJa,
HaMMCaHHOTO Ha SI3bIKE MPOrPAMMHPOBAHHSI BBICOKOTO YPOBHS, ¥ (POPMUPOBAHMUS OOBEKTHOTO KOAA IPOrPaMMEL;

— BHPTYaJIbHBIHM Tporieccop Mitrion, KOTOPBIN o0ecreuynBaeT OTiaaaKy 00bEKTHOTO KoJa MpOorpaMMbl Ha
HHTepIpeTaTope ¢ ucnonb3zopanneM FPGA — HezaBrucHMOro sMynsaTopa;

— Onoxu koH¢urypuposanusi (Processor Configuration Unit, SPR Tool), koTopbie BHIIOTHSIOT pa3Me-
IIICHUE BBIYUCIIUTENBLHBIX KOMIIOHEHTOB Ha FPGA, co3manue coenunenuit mexny Humu (Place & Route) u
obecrieunBatoT (opmupoBanue 3arpyzodnoro koga (FPGA bitstream — ko ykiIaakd mMporpammbl) ¢ y4eToM
cienuuKy BEIOpaHHOU anmapatHoi miatdopmer FPGA.

ITo 3ambicTy pa3paborunkoB miatdopmbl Mitrion, 361K IPOrpaMMHPOBAHUS TOJKEH 00eceunBaTh MH-
TEJUICKTYaJIbHYIO MOACPKKY MPOrpaMMHUCTa B 00ECIICUYCHUH MapajuIebHOTO BBHIMOIHEHUS! MPOrpaMM U B TO
e BpeMsl OBITh TOCTATOYHO MPOCTHIM ISl H3yUYEeHUS M UCTIONB30BaHus [22].
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[ockonbky Nekcuka si3bika Mition-C He onupaercst SBHO Ha MPUHATHIC B IEKIAPAaTUBHBIX SI3BIKAX MeXa-
HU3MBI ONHMCaHUS Ma0MIOHOB (YHKLUWH, OHA, HA MEPBBIA B3IJISA, TOpa3no ONMKEe K JIGKCHKE UMIIEPaTHBHBIX
S3BIKOB TIpOrpaMMupoBanus. [leknapaTuBHbIi Xapaktep Mition-C momuepKuBaeTcsl TakKe NPUHSATHIME B J1aH-
HOM S3bIKE IPOTPaMMHUPOBAHUS CIIOCO0aMH ONpeeNieH s 1 UCIOIb30BaHUS TIepeMEHHBIX; IPHCBOCHUE 3HAYe-
HUS IEPEMEHHON B s3bIKe porpaMMupoBannsa Mition-C npencrapisieT co00il He BBIpayKeHHE, KaK 3TO IPUHSTO
B MMIIEPATHBHBIX SI3bIKAX MPOrPaMMHPOBAHMUS, a yTBepxkaeHne. OTIuUre 3aKI04aeTcs B TOM, YTO SAUHOXKIBI
ompezereHHoe TPY MOMOLIH MPOIeAyphl TPUCBaNBaHUs 3HaUeHUE TepeMeHHoi Mition-C MoXkeT 3aTeM MHOTO-
KpaTHO HMCIONb30BaThCs (HAIIpUMeEp, AJs ONpEAeNeHUs 3HaUeHHH PYriX MepeMeHHbIX), HO, B TO e BpeMs, He
MOXET U3MEHATHCS (TepeonpeaeisTbes) [22].

OcoOb1if HHTEpec MpU ATOM, 0€3yCIOBHO, MPEICTABISIOT OLCHKH BBIPA3UTEIBHOCTH HETPaTUIIMOHHBIX
JUHTBUCTUYECKUX KOHCTpYKUMU sizbika Mition-C. JleiicTBUTENbHO, MHOTHE HCIBITATEIH OTMEUAlOT, YTO UM
TpeOOoBaJIOCh ONPEAETICHHOE BPeMs I TOTO, YTOOBI MPUBBIKHYTD K CIIEHU(PUUECKUM O0COOCHHOCTAM MPOrpam-
mupoBanus Ha Mition-C [23, 24]. BonbIIMHCTBO U3 HUX, OAHAKO, MPU STOM YKa3bIBAIOT, YTO MOCIE 3aBepIIe-
HUS aJalTalyuy IpoLecc MporpaMMHUPOBaHUs YK€ HE Y HUX BBI3BIBAI 3HAUUTENBHBIX 3aTpynHeHui. [Ipu stom
MPOrPaMMUCTHI 110 JOCTOMHCTBY OLICHWIM OPUTHHAJIBHBIE PELIeHUs] pa3pabOTUHKOB sI3bIKa, KOTOpBIe obecre-
YUBAIOT BO3MOXKHOCTBb YHPABJICHUS TOUYHOCTBIO MPENCTaBICHHUA NaHHBIX [23] W (QYyHKUMOHAIBHYIO MOJIHOTY
1aThOpMBI, KOTOpasi 00eCIeunBaeT BHITIOTHEHHE MPEIBAPUTENBFHON OTIaIKH MPOrPaMMHBIX PEIICHUH Ha MH-
Teprperarope [25].

[IpenBapuTensHble CpaBHUTENBHBIE OLEHKM cpencTB mporpammupoBanus FPGA-componeccopos [24,
26-28] moka3eiBatoT, yTo miaatdopma Mitrion (361K Mitrion—C) uMeeT mpenMyIecTBO B 3PGEKTUBHOCTH T10
OTHOLICHHUIO K TPaAWLMOHHBIM NporpaMMHbIM cpenctBaM (Impulse-C u Dime-C), HO ycTynaer Kak cpeacTBaM
anmapatroro (VHDL u Verilog), Tak u rpaguueckoro (DLPlogic) mporpammupoBanus. PaccmatpuBas 3tu pe-
3yJBTaThl, HE CTOUT 3a0BIBATH O TOM, YTO TOJBKO MPOTPaMMHBIE TIIATPOPMBI CIIOCOOHBI 00€CTIEYUTh MOOHIIB-
HOCTH TIPOrPaMMHOTO KOJIa ¥ BOCTPEOOBAaHHYIO CErO/IHS BO3MOXKHOCTh €r0 HE3aBHCUMOM OTiaaku [25, 29].

He BBI3BIBaET COMHEHUS, YTO MEPCHEKTUBEI IPUMEHEHUs Ui nporpammupoBanust OBC matdopm, oc-
HOBaHHBIX Ha THOPUAHBIX S3bIKaX, BO MHOTOM OyIyT ONPEAETATHCS COBOKYIMHOCTBIO B3aMMHO MCKITIOYAIOLIIX
TpeOoBaHUI yA0OCTBa MPOrpaMMHPOBAHUS M CTEIEHH a0CTParMpoOBaHUS OT apXUTEKTYPhl BBIYMCIHTEIHLHOIO
ycrpoiictBa. OCHOBBIBasICh Ha M3JI0KEHHOM BBIIIE (371ech YMECTHO OyleT BCHOMHHUTD onaceHus [5] pa3pabot-
ynkoB Chapel), MOXKHO NPENNONOKHUTH, YTO YeM OOJbIIE WMIEPATUBHBIX BO3MOXHOCTEH pPa3pabOTUHMK TH-
OpHIHOTO SI3bIKa OCTABUT MIPOTPAMMUCTY, TEM MEHee MPUCIOCOOICHHBIN IS apayieIbHOrO BBIMOTHEHHUS KO/
nodayduT TpaHchsaTop. [loaToMy 3HaUnTENBHO O0JEe MEPCHEKTHBHBIM MPEACTaBIICTCS MPUMEHEHHE Al TIPO-
rpammupoBanust OBC perenuii, KOTOpble OCHOBaHBI Ha YUCTHIX JCKIAPaTUBHBIX A3bIKAX MPOrPaMMHUPOBAHHUS.
Kak Oyzer mokazaHo majee, TaKOHWYHOCTh IPOrPAMMHBIX KOHCTPYKIHMH B COBOKYIMHOCTH C Pa3BUTBIMHU IIPO-
LeIypamMH BBISBICHHS IMapajuieii3Ma MO3BOJISIET YCHEIIHO pelaTh MHOTHE MPOOJIEMbI, ¢ KOTOPBIMH MOTYT
CTONKHYTHCS pa3pabOTINKU CHCTEM MPOrPaMMHUPOBAHUS OAHOPOIHBIX BEIUMCIUTENBHBIX CPE.

3.2. ITnamgpopma, ocnosannas na 0eKnapamueHoM A3blKe NPOZPAMMUPOBAHU

OueBHnIHO, 4TO MakcUMabHO 3 dekTHBHOH (10 ompenenenno) OyneT nmporpaMma, Kotopas Haubomee
TOYHO aJaNTHPOBaHA K apXWUTEKType BBIYMCIMTENBHON CHCTEMbl. BasKHO mpu 3TOM ONpenenuTh, Ha Kakon
WMEHHO CTaJMU CO3JaHHsI MPOrpaMMbl M KaKUM 00pa3oM JOJDKHA MPOUCXOIUTH 3Ta afanTtanus. Haubonee He-
yIAQ4YHBIM MIPEICTABISIETCS] BApUaHT, KOTrJa MporpaMMa H3Ha4ajbHO CTPOUTCS Ha OCHOBE TUIIOBOTO allTOpPUTMA,
KOTOPBIM HE YUYUTHIBAET HH CTPYKTYPY 00padaThIiBaeMbIX JaHHBIX, HU apXUTEKTYPY BEIYHUCIUTENbHONW CHCTEMBI,
a TIOTOM IO/l HUX aJalTUPYETCs IPOrpaMMHICTOM MM KoMIUIsITOopoM. [IpoOnema 3akirouaercss B TOM, 4TO aj-
TOPUTM caM 0 cebe yKe SBIIETCS aJanTalueld BHIIOIHAEMOH 3a1a4r, KaK MPaByIo, AJs KIIACCHYECKON apXu-
TekTypsl (oH Helimana, mosToMmy ero aBroMaTHUYEcKasi aanTalns KOMIIMISTOPOM CBOIUTCS K PELICHUIO OMH-
CaHHOW paHee MPOOJIEeMBbI IOCTPOEHHS «YHUBEPCAIILHOTO BEKTOPHU3YIOIIEro KoMuiaTopa» [3], a mpomecc pyd-
HOUW ajanTalyy paHo WU MO3JHO BO3BpAIaeT MPOrpaMMIECTa K YCIOBUSM MTOCTaBICHHON 3aaun. 3HAYUTEIb-
HO Oonee MPOIYKTUBHBIM TO3TOMY HPEACTABISETCS MPOLECC MOCTPOEHHS MPOrpaMMbl HEMOCPEACTBEHHO H3
YCIOBUH pelaeMol 3afaddl ¢ OJHOBPEMEHHBIM YYETOM CTPYKTYp oOpaOaThIBaeMbIX AaHHBIX U JOCTYITHBIX

GyHKUIUH.
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Bo mMHOroM momoOHBIH MpoLecC pealr3oBaH B CHCTEME MPOrpaMMHPOBAHHWsS, OCHOBAaHHOH Ha S3bIKE
Sequencel, mpeacrasisronieM co00il YUCTHINA ACKIapaTHBHBIA S3bIK BHICOKOTO YPOBHS, KOTOPBIN MpenHa3Ha-
YeH IS IPOrpaMMHPOBAHUSI paclpeNeNeHHbIX U MOTOKOBBIX BBIYHUCIEHHH [29]. OTAMYUTENBHBIMA 0COOEHHO-
CTSIMH 3TOTO S3bIKA MPOrPaMMUPOBAHUS ABIISETCA OUEHb JJAKOHUYHBIM CUHTAKCHC U Pa3BUThIE MEXAHU3MBI He-
SIBHOTO paclapajiyieINBaHus BHIYHCIEHUN.

o 3ambIciTy co3marteneli, 3TH 0COOEHHOCTH s3bIKa Sequencel Mo3BOMSIOT M30aBUTH MPOrPaMMHUCTa OT
AITOPUTMHYECKOTO TUIAHUPOBAHUS BRIYMCIUTENBLHOIO MPOIEcca, YTO 0OCOOEHHO Ba)KHO UIS MPOrpaMMHUpPOBa-
HUSI peKOH(PUTYPHPYEMBIX CUCTEM C MacCHPOBaHHBIM MapasIeII3MOM BBIYHCIEHUH, KOT/Ia CTPYKTypa (apXu-
TEKTypa) BEIYUCIUTEIBHOTO YCTPOICTBA HE ONpezeieHa HA MOMEHT CO3JIaHus IporpaMMel. B To ke Bpems na-
KOHMYHasi ceMaHTHKa Sequencel moompsier mporpaMMucTa (GOpMyJInpoBaTh pelaeMble 3a1adi B Gopme, Ko-
TOpasi CoCOOCTBYET BBISABICHUIO U HCIOIB30BAHUIO CKPBITOTO Mapajulein3Ma BeIYnuciIeHui [28].

Kak cnenyer u3 Ha3BaHHA A3bIKa, 0A30BBIM 3JIEMEHTOM JAaHHBIX B Sequencel sBISIOTCS mMOcie0BaTeNb-
HOCTH, 3JIEMEHTaMH KOTOPBIX TaKKe MOT'yT OBbITh MocienoBarensHocTi. Cransp npencrasisiercs B Sequencel
B Buze 0-MepHOI MOCIen0BaTENFHOCTH, KOTOPAsi COCTOUT U3 OAHOTO JIEMEHTA, BEKTOP MPEACTABIAETCS OHO-
MEpHOH TOCIENI0BaTENbHOCTBIO, MaTpULla — ABYMEPHOH (IIOCIIeIOBATENbHOCTE BEKTOPOB) U T.1. PasmMepHoCTh
(Type — THI) apryMeHTOB yKa3bIBaeTcs B OonpenesieHusIX GyHKUUH U onepaTopoB Sequencel u urpaer xiode-
BYIO POJIb JUIsl pacnapajuienuBanusa ux Beraucienuit [30]. B cmyuae, ecnu Tum aprymeHTa mpu oOpamieHuu K
HEKOTOpPOH (PYHKIMH IpPEBBILIAET 3HAYCHUE THIIA, KOTOPOE OBUIO 3aJaHO MPH €€ ONpedeNIeHHH, I 3TOTO ap-
TyMeHTa (UKCHPYETCSl COCTOSIHHE «IIPEBBIICHHE THIIa» (Overtyping), KOTOpoe BieUeT 3a cO0OH BBITOTHEHUE
UL Hero W sl JaHHOW (YHKIMHM KoMIulekca coryacyromux omnepanuii — NTD (Normalize-Transpose-
Distribute). Haznauenne onepanuii NTD nosicHseTcss nprBOIMMBIM HHXKE IPUMEPOM YMHOXKEHHS (CKaJsipHas
orepalusi) Ha BEKTOpP, KOTOpBIH B3AT u3 [30]:

10 *[1,2,3]

(normalize) — [[10,10,10],[1,2,3]]

(transpose) — [[10, 1],[10,2],[10,3]]

(distribute) — [[10*1],[10*2],[10*3]]

— [10,20,30]

[Ipumenenune xommnekca NTD B sa3vpike Sequencel. mo3Bomnsier Ha cTaAuM TPAHCIALMM BBIPAyKEHUM aB-
TOMATHYECKH BBISBIISITH CKPBITHII Mapajuleiu3M UX BBIUYUCICHUS W OJHOBPEMEHHO H30aBIsieT MpOrpaMMHCTa
OT HEOOXOAMMOCTH HCIIOIb30BAHMUS JAOTIOTHUTEIBHBIX POrPAMMHBIX KOHCTPYKLUH A7 yIIpaBiIeHHs! BHIYNCIIHU-
TeabHBIM mporeccoM [30].

WHTepecHO OTMETHTB, YTO XOTS ONMCAHHBIE BBIIIE OCHOBHBIE NMPUHIMUIBI MOCTPOEHMS fA3bIKa IPO-
rpammupoBanus Sequencel. ObuM mpencTaBieHB! pa3paboTUMKaMH elle B MPOLUIOM Beke [28], 3ameTHOoe
pacnpoCTpaHEHHE ATOT SA3bIK Hayaj MOoIydaTh TOJIBKO B MOCIEAHNE HECKOIBbKO JeT. B anpene 2012 r. ocHo-
BaHHas pa3paboTunkamu si3bika kommanus Texas Multicore Technologies (TMT) npezacrasuiia 6era-Bepcuio
KOMMEpUYECKOro KoMmuisATopa Sequencel., KOTOPHIH HCIOMB30BAJICA B KauecTBE Mpe-Ipoleccopa K A3bIKY
C++ nm1s aBTOMaTHYECKOTO pacnapauieauBanus Beraucienuii. B nekadpe 2014 r. TMT, yxe Oyayun ogHuM
u3 maptaepoB AMD B oGnactu pa3paboTKu MporpaMMHOr0 oOecnedeHus, MpecTaBuia HOBYIO BEPCHIO CBO-
el miatdopMel, KOTOpast obecreurBaia COBMECTHOE HMCIONb30BaHHe Sequencel ¢ Takumm A3bIKamMu Tpo-
rpammupoBanus, kak Java, C#, Python u Fortran, uro obecnieunino ycneurHoe npuMeHeHUe sl IPOrpaMMHu-
pOBaHUs pacnpereNeHHBIX BbluncieHni. Kak mokas3pIBaloT HCHBITAaHUS, CErOAHS TaTdopMa mporpaMMupo-
Banuss TMT, xoropas BKIO4aeT B ceOs MHTEPIPETATOp, OTIaAYMK, KoMIHIsATOp Sequencel u cucremHbie
OuONMMoTEeKH A1 MOAACP)KUBAEMBIX SI3BIKOB POTPaMMHPOBAHHUS, TO3BOJISIET aBTOMAaTHUYECKH CO3JaBaTh Mpo-
rpaMMBbI, KOTOpBIE MPEBOCXOAST HAlMCAHHBIE BPYYHYIO MO 3QPEKTUBHOCTH HCIIONB30BAHUS BBIYHCIUTEIb-
HBIX pecypcos [31].

OmnbIT pa3paboTku U BHeApeHus miaTtdopmbl nporpamMmmupoBanus TMT noaTBepxaaeT NpeACTaBICHHOE
BBIIIIE MPEATIONOKEHNE O PacTyIleEM MHTEpPECE K CHCTeMaM, KOTOpbIe OCHOBAaHBI Ha HEe-UMIIEPATHBHBIX SA3bIKAX
MPOrpaMMHUPOBAHHUS B CBA3H C HAOIIOIAEMbIMHA CUCTEMHBIMU U3MEHEHHUSIMU B OpTaHHU3alIH BBIYACIATEILHOTO
nporecca (TeHACHIUS yX0/1a OT Kilaccuyeckoi cxemsbl (o HelimaHa).
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3.3. Obuue mpebvosanun Kk nnamgpopme npozpammuposanus OBC

[IpencraBieHHBIN BbIIIE aHATN3 TEKYIIETO COCTOSHUS U TEHIICHIHUN Pa3BUTHS TEXHOJIOTHH MPOrpaMMHU-
POBaHUS CHCTEM C MacCOBBIM IapajUIeNN3MOM BBIUYMCIICHHH MO3BOJISIECT ONPENEIUTh OCHOBHBIE TPEOOBAaHHUS K
cocTaBy M ()YHKLUHSAM KOMIIOHEHTOB IIaT(OPMBI MPOTPaMMHUPOBAHUS OXHOPOIHBIX BBIYHCIHTEIBHBIX CPE.
OCHOBHBIMH KOMIIOHEHTaMH TakoW MIaT(opMbl JOKHBI OBITH COOCTBEHHO CHCTEMa MPOrpaMMHUPOBAHUS H
cHCTeMa MTOCTPOCHUS 3arPy304HOro KoAa (KOMIOHOBKH ).

Cucrema nporpaMMHUpPOBaHUs, [0 HALlleMy MHEHUIO, JOJKHA OBITh IIOCTPOCHA Ha JCKIapaTHBHOM S3bIKE
u o0ecreuynBaTh CHHTAKCHYECKYIO M CEMAHTUYECKYIO OTJIAAKY YIMpPaBICHUS TOYHOCTHIO U Pa3psSAHOCTBIO BBI-
YHCIICHUM.

Cuctema TpaHCISIIWY TIpenHa3HaueHa sl GOpPMUPOBaHUsS OOBEKTHOIO KoJa pa3paOOTaHHOW Mporpam-
MBI C Y4E€TOM OCOOCHHOCTH OpraHM3aluH BEIYACIUTENBHOTO Mponecca B OBC u cnennuky mX KOMIOHOBKY, &
pH HEOOXOAUMOCTH — aBTOMAaTHYECKOT'0 SKBHBAJICHTHOT'O IIPe0Opa3oBaHusi OOBEKTHOT O KOAA.

Cucrema KOMIIOHOBKU JOJDKHA OBITH MOCTPOEHa MO OJI0YHO-MOIYIBHOMY MPHHLUIY C TEM, YTOOBI
obecrieunTh HTEpaTHBHYIO GopMy afanTanyu OOBEKTHOTO KOAA IJISi ONTHMHU3ALMH Mpolecca MOCTPOCHUS 3a-
TPY304HOT0 KOJIa M BO3MOXKHOCTh JAajIbHEHIEro Pa3BUTHS CHCTEMBI.

Hanuuune, kpome ecTecTBEHHON BpeMEHHON METpUKH 0OpaOOTKU JaHHBIX (MIOTAKTHBIC BHIYMCIEHUS MO-
TOKOB JIaHHBIX Ha MaccuBax [12D), elle M SBHO BHIPRKEHHOHW MPOCTPAHCTBEHHOW METPHKH (TPSMOYrONbHAs
MaTpHIla JIOKAJIbHO CBs3aHHBIX [1D) 00yclIOBIMBaET «reOMETpUUECKU» XapakTep (YHKIHOHUPOBAHHS KOM-
nunaropa. OH JOMKEH YYUTBIBATH BO3MOXKHBIE TPAEKTOPHH PACIPOCTPaHEHHS ITOTOKOB TaHHBIX B ABYMEPHOM
npoctpancTBe 11D W ONTUMU3MPOBATH AJMHBI 3TUX TPACKTOPHH. DTO MPUHIUIHAIGHO OTINYAET MPHUHLUIIBI
nocTpoeHus U QpyHKuHoHHpoBaHHUs KoMImATopoB OBC 0T KOMIUISATOPOB COBPEMEHHBIX CUCTEM Napasieib-
HOI 00pabOTKM JaHHBIX.

OTMeueHHBIE 0COOEHHOCTH JIOXKATCsl B OCHOBY CO3/aHHUsl TEXHOJOrHM mporpammupoBanus OBC, npu
9TOM TIEPBBIM STAloOM CTAHOBHUTCS CO3AaHUE A3bIKA M NPUHIMIIOB MocTpoeHus: OBC-kommuisiTopa.

3akjaoueHue

OBC mpenctaBisioT coboif Knacc apxUTEKTyp ¢ MAaCCOBBIM MapaUIeNU3MOM, peajn3yeMbIM Ha AByMep-
HBIX MACCHBAaX JIOKAJIbHO CBS3aHHBIX MPOLIECCOPHBIX JeMeHTOB. [lo mpuHIMIY 00paboTKH MHPOPMALIH 3TO
PEKOHPUTYypHpyEeMble MAIIMHBI IIOTOKOB JaHHBIX C OMHOPOIHON CTPYKTypoH. [103TOMy OCHOBHBIMH uYepTaMu
TexHoJoruu mnporpammupoBanuss OBC sBiAroTCS AeKIapaTHBHBIA NPHHLUI S3bIKa MPOrpaMMUPOBaHHA,
CTPYKTYPHO-(pYHKIIMOHAIBHBIA MPUHLUUI pabOThl KOMIMWIATOPA, YUUThIBaromuid Tonoioruto OBC u Bo3Moxk-
HOCTb IMPOTrpaMMHOI0 ymnpasieHus apxutekrypoir OBC (pekoH}urypauuu) mpu BOSHUKHOBEHHH COOTBET-
CTBYIOILIMX yCJIOBHUI B IpoOIeM.
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DOLI: 10.17223/19988605/40/7
Homogeneous computing environment (HCE) it's special-purpose computer systems, which are represents as the mesh-connected
identical processing elements (PE), each of which is configured to perform arithmetic or logic functions and certain kind connections

with the "neighboring" PE. HCE programming is a PE array set-up process for the implementation of data processing and transmission
algorithm. The main result of programming is "laying" algorithm graphs on lattice of PE.
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To date, numerous projects dedicated to applying of general-purpose vectorizing compilers for adaptation the common programming
languages to systems with massively parallel data processing have not been any success with respect to the parallel programs of any
kind. At the same time, some of new languages for parallel programming are not getting noticeable proliferation, indicating that the
limited capacity of traditional methods for systems programming of massively parallel computing.

The results of numerous researches show that the one of key factor for the efficiency of parallel programming is a radical change of
the concept of variable and assignment procedures. That is why the platform of software for parallel data processing based on imperative
programming languages, are forced to adopt the basic principles of declarative programming concepts.

As examples of such language implementation the FPGA-coprocessor software based on a hybrid language Mitrion-C programming
and parallel computing platform based on a declarative language SquenceL are described in article.

Analysis of the current status and trends of software techniques for massively parallel computing allows define the basic require-
ments for the structure and functions of the components of the software platform of HCE. The main components of such a platform are
programming system and the subsystem of code layout.

The programming system should be based on the declarative language and provide debugging on syntactic and semantic levels and
accuracy control. The layout system should be based on the modular principle in order to ensure the iterative adaptation of the object
code for optimizes the building boot code and the possibility of further development of the system.

In case of HCE both time (data streams computation on PE arrays) and space (rectangular matrix locally connected PE) metric of
computations are taking place. It is causes the "geometric" nature of the operation of the compiler. It must take into account the possible
propagation path data streams in two-dimensional space of PE and optimize the lengths of these "trajectories". This fact fundamentally
distinguishes the principles of construction and functioning of compilers for HCE and usual parallel computer systems.

REFERENCES

1. Dmitrienko, N.N., Kalyaev, L. A., Levin, LI. & Semernikov, E.A. (2009) Multiprocessor computer systems with dynamically recon-
figurable architecture. Vestnik komp 'yuternykh i informatsionnykh tekhnologiy — Herald of Computer and Information Technologies.
no. 6,7. (In Russian).

2. Lukin, N.A. (2004) Rekonfiguriruemye protsessornye massivy dlya sistem real'nogo vremeni: arkhitektury, effektivnost', oblasti
primeneniya [Reconfigurable Processor Arrays for Real-Time Systems: Architectures, Efficiency, Application]. Izvestiya TRTU. 9.
pp. 36-45. (In Russian).

3. Maleki, S., Yaoqing Gao, Garzaran, M.J., Wong, T. & Padua, D.A. (2011) An Evaluation of Vectorizing Compilers Parallel Architec-
tures and Compilation Techniques (PACT). PACT '11 Proceedings of the 2011 International Conference on Parallel Architectures
and Compilation Techniques. pp. 372-382. DOI: 10.1109/PACT.2011.68

4. Asanovi¢, K., Bodik, R., Catanzaro, B.C., Gebis, J.J., Husbands, P., Keutzer, K., Patterson, D.A., Plishker, W.L., Shalf, J., Williams,
S.W. & Yelick, K.A. (2006) The Landscape of Parallel Computing Research: A View from Berkeley. Technical Report No.
UCB/EECS-2006-183.

5. Chamberlain, B.L., Callahan, D. & Zima, H.P. (2007) Parallel Programmability and the Chapel Language. Journal of High Perfor-
mance Computing Applications. 21(3). pp. 291-312. DOI: 10.1177/1094342007078442

6. Bal, H.E. & Haines, M. (1998) Approaches for Integrating Task and Data Parallelism. Journal IEEE Concurrency. 6(3). pp. 74—84.
DOI: 10.1109/4434.708258

7. Kennedy, K., Koelbel, C. & Zima, H. (2011) The Rise and Fall of High Performance Fortran: An Historical Object Lesson. Commu-
nications of the ACM. 54(11). pp. 74-82. DOI: 10.1145/29873.29875

8. Dongarra, J., Graybill, R., Harrod, W., Lucas, R., Lusk, E., Luszczek, P., Mcmahon, J., Snavely, A., Vetter, J., Yelick, K., Alam, S.,
Campbell, R., Carrington, L., Tzu-Yi Chen, Khalili, O., Meredith, J. & Tikir, M. (2008) DARPA's HPCS Program: History, Models,
Tools. Languages Advances in Computers. 72. pp. 1-100. DOI: 10.1016/S0065-2458(08)00001-6

9. Richards, J. & Brezin, J. (2014) A decade of progress in parallel programming productivity. Communications of the ACM. 57(11).
pp. 60-66. DOIL: 10.1145/2669484

10. Weiland, M. (2007) Chapel, Fortress and X10: Novel languages for HPC. Technical Report from the HPCx Consortium.

11. Feldman, M. (2008) Closing the Parallelism Gap with the Chapel Language. HPCwire. November 19.

12. Voemel, C. (2008) How to talk new computers into working harder. Technical Reports Ne603. ETH Zurich. ICOSTI08.

13. Titov, V.G. & Lukin, N.A. (2008) The Macro's Language for Programming of HCE MiniTera II. Izvestiya Tomskogo politekhnich-
eskogo universiteta — Bulletin of Tomsk Polytechnic University. 313(5). pp. 93-96. (In Russian).

14. Vasiliev, S.S. & Novoseltsev, V.B. (2008) On the use of domain-specific languages for programming. Izvestiva Tomskogo
politekhnicheskogo universiteta — Bulletin of Tomsk Polytechnic University. 313(5). pp. 68-72. (In Russian).

15. Johnston, W.M., Hanna, J.R.P. & Millar, R.J. (2004) Advances in dataflow programming languages. ACM Comput. Surv. 369(1).
DOI: 10.1145/1013208.1013209

16. Solinas, M., Badia, R.M., Bodin, F. & Cohen, A. (2013) The TERAFLUX Project: Exploiting the DataFlow Paradigm in Next Gen-
eration Teradevices. 16th Euromicro Conference on Digital System Design. pp. 1-6. DOI: 10.1109/DSD.2013.39. 272

17. Najjar, W.A., Bohm, W., Draper, B.A., Hammes, J., Rinker, R., Beveridge, J.R., Chawathe, M. & Ross, C. (2003) High-Level Lan-
guage Abstraction for Reconfigurable Computing. /[EEE Computer. Aug. pp. 63—69. DOI: 10.1109/MC.2003.1220583

18. Bohm, W., Hammes, J., Draper, B., Chawathe, M., Ross, C., Rinker, R. & Najjar, W. (2002) Mapping a Single Assignment Pro-
gramming Language to Reconfigurable Systems. Supercomputing 21. pp. 117-130. DOI: 10.1023/A:1013623303037

19. Hammarlund, P. & Lisper, B. (1993) Data Parallel Programming: A Survey and a Proposal for a New Model. Royal Institute of
Technology, Department of Teleinformatics. Tech. Rep. TRITA-IT-9308. September.

69



20
21

22.
23.

24.

25.

26.

27.

28.

29.

31.

32.

70

. Wadler, P. (1998) Why no one uses functional languages. ACM SIGPLAN Notices. 339(8). pp. 23-27. DOI: 10.1145/286385.286387
. Budiu, M. & Goldstein, S.C. (2002) Compiling application-specific hardware. International Conference on Field Programmable

Logic and Applications (FPL). Montpellier (La Grande-Motte). France. September. pp. 853—863.

Mitrion Users’ Guide 2.0.3-001. (2009).

Kryjak, T. & Gorgon, M. (2010) Parallel implementation of local thresholding in Mitrion-C. AGH University of Science and Tech-
nology, Al. Mickiewicza. 20(3). pp. 571-580. DOIL: 10.2478/v10006-010-0042-2

El-Araby, E., Taher, M., Abouellail, M., ElGhazawi, T. & Newby, G.B. (2007) Comparative Analysis of High Level Programming
for Reconfigurable Computers: Methodology and Empirical Study. III Southern Conference on Programmable Logic (SPL 2007).
Argentina. Mar del Plata.

Koo, J., Fernandez, D., Haddad, A. & Gross, W.J. (2007) Evaluation of a High-Level-Language Methodology for High-Performance
Reconfigurable Computers. Application — specific Systems. Architectures and Processors ASAP — IEEE International Conf. DOL:
10.1109/ASAP.2007.4429954

Park, S.J., Shires, D., Henz, B. (2008) Reconfigurable Computing: Experiences and Methodologies. Army Research Laboratory
Aberdeen Proving Ground. MD 21005-5067 ARL-TR-4358. January.

Kindratenko, V.V., Brunner, R.J. & Myers, A.D. (2006) Mitrion-C Application Development on SGI Altix 350/RC100. [EEE Sym-
posium on Field-Programmable Custom Computing Machines (FCCM ‘07). April 23-25. pp. 1-6. DOI: 10.1109/FCCM.2007.17
Cooke, D., Gelfond, M. & Urban, J. (2001) Computer Language Advances. Handbook of Software Engineering and Knowledge
Representation. 1. pp. 121.

Cooke, D. & Rushton, N. (2005) Sequence L — An Overview of a Simple Language. Proceedings of The 2005 International Confer-
ence on Programming Languages and Compilers PLC. USA. Nevada. Las Vegas. June 27-30, 2005.

Daniel, E., Cooke, J., Rushton, N., Nemanich, B., Watson, R. & Andersen, P. (2008) Normalize, transpose, and distribute: An auto-
matic approach for handling nonscalars. ACM Trans. Program. Lang. Syst. 30(2). DOI: 10.1145/1330017.1330020

Rushton, N. & Norton, D. (2014) SequenceL for C++ programmers saves time and angst. Embedded Computing Design. August.



	001-002Титул и оборот_01
	003-003содержание_01
	1Домбровский_40_01
	2Мансимов_40_01
	3Смагин_40_01
	4Горцев_40_01
	5Медведев_40_11
	6Тырсин_40_01
	7Лукин_40_01
	8Сонькин_40_01
	9Павликов_40_01
	098-099Сведения_01


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




