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B F consume results ik, Bl Examsles BWEI—TRIEHF. Eit, FliEasHHEC
O U R R R EERHIEAT global reaulc BUEHEN SR,

pualie class ExapplaZ o
sratic fical iot H = 4
sEivate atztls doublcol] global_rosplt = new dounis[ED g

moblic etatic waid osin(Stoiegll srpey throes Thluwsropludfzcealive
< Adereats and stare W dhreads
[hresd[T + = naw Theeos [H]
for Lipi 4 = Q7 | 1= Ko i+=])
(E{1] = naw Thiwadicss Norkardiile e[il azareil: }

Afawil for all Lh-wda (o dermiata
Fer dant § = 07 . l=7; i.*—l{'._-a.].J'\.'d.n::l,'l'

srerind reaoiis
for Tlpr 1 = O Li=H; 144
“&yaren. cut . privbigiobal _rescivli] & 7 =k
Eysnor. ont. printing'dane’y
1

Slipnedrentiaed Acihod serdalrring conddNe] mishl RS asthod
afuchranizad scatiz wold comsune _receitsiiot ID, deodble local _zecualz)
{ global_vesalzl19] =, TS

slape dorisr ioplepsmss fannsola

Acunln jocal orasu’n;
int 1;
imt TL;

Aranslynt Tdch ia . TH = Th; |

prblic swid vunll
[ A Torn e sady comutotio
Zotal rasult = bl _coaputastomiIB, 1} Afcareg ol bde DE'S dord

Srinteie sethod fo updade resulis
Exmyplzd. consune cesalze (I, Zocal _Teenlitl;
¥

Fdelone orpadotzen
deale big_conputatleniint Th, Lo 014 . . .

Bl 600 R T IR 3 Taen 8LH

Jwa FRUEE A SR TR 3T IR, eSS i M
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SRR, R AR T PSR E A AR, A ER IR IR A R
IEHUHIREN . R — R AR T R, o B SRR A e R B

R, FERFODSaE T O RN, LR Tava A B RIRHER, o,
Bfds & [Lea), MNTRAFMNE, Java 2 158 tava utll concorrent, Locks B84
CILFps L SRR A Al LR O

MPl: BF, 4AFWE S 8, NEeaHE ErF o mE s,
i, T MP A T R A AN, AR A SRR B EE e
Opentl® BEFF. 3780 MPI o REHERL A sE, Blipa H fif 1 UF EEFERIN . RMm
A EREEE - g, HAR A SRR RR s . F
- 10 tf R T I Fi .

#unclode <ppi.h> AY SPT secluas fals

Aimclngs satddic. mF

ddmiins W 10K

sxlarn valld sonswsremil Lelint, degbhle, doithle = 3;
wxLibn doublae big_ coemmbAlionlaal, okl

lot Fataiint avgs, clay sazrgad |
Lot Tagl = 1) iot Tags = 2 7 wcssedd fags
let um_procs; A swsber of procedsdd iw geeip
let I0: #F wigue fdesiifier frow J Lo Maww peeca-ild
deable lpcal resualt, global rasalsz[H)]:
ot 1; 1D_GRIT;
EFI_Htatus stat) A7 MFD sfafls parossber

A7 Inteaslvae MED amg sef w0 bhe SPRD progras
BFI_Inzti{karge, dargvy’; "
P Zoon canx THPT COMM HCRLD, 10T
WP D _Torn_aice {(FPT_COMN_KDELE, &nur _jpree=];

£ Need ol Teawl fwo procexses for lhes vetlhod e oore
LiCous_proca < Z) HPT _ALescd HPT _ZOEM_WORLS, - 175

S8 Budicale the lusd process bo osmeading updade af famal resoid
ID_CRIT = uufi_preca-i;
if IO == ID_GRITY {
ioe ID_sonder; o warfodle 20 dold D of asddes
forii=0; 1<K, 1++2{
MP1_Eecriklocal zesult, 1, FPI_DOOHLE, MFI_ANY_SJIIRCE,
MET WM TR, MPL_COMM WURLD, Estat?;
T _megclar = giat, MET SOOECE;
cananrw_result=(Il =ender, lecal result, global resuit];

1

1
wlus |
00 ErosE™ =3
Torlim]l; ol vemiy_proca){ 9 cpodie destridation of Locg aterdfaioma
lucal r==ult = big cspposation(lD, L) A9 corry out BE'S work

S Zemd Lasel caaelt oasanmg oo osynchromoug Send - 5 pend tRhat doesa’d
A malurn asital 4 Anlahing vedeive hza dges: paaled.
Ml send (Elecal_resolt, 1, MPI_DODBLE, TR ORTT, IO,
MEI COMM_WOHELDY )
I
FPT_Flualiewds:

retmEn 9
|

B oe-10 SRR FOT SRS MPTEERES, — Il Es el
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B SPMD SR M b6 ok B UpenMp TIF, CEFIHL TSR big
computaticnt| BN EBE, B8RSR RER—+REESFES, wEE T
UE Y- #y SR am A

HEPR A e A UR SRR R, 8RT BEE R AT — MR ES, HERAT v kR
il {8 M et Rl off B BSED ARy soumcs fTMeL avy cac B E, A A big

I:'.l::llll[_l'_||:..":|-1l."_lll{:| ﬂ'ﬂ]Tiﬁﬂ.ﬂé.ﬂi‘:E{lﬂ%,BJﬂ{thﬁﬁfﬁﬁ .l'IE_#i-'.n'.f E}EEDI My, HILLRL HFT_

recy() B FSHLES B E e,

HAh i) UE S84 big computatiecO My M. FHR -+ URC&SH TR R R
B, FLLH AR S o 1, TR R SRR EL A A 54 R
FRisR e —4E, EU—AMRRFIaRRFeEt, — UE TR IR, R EE
SRR R AR

6.4 s

LE AT HIT LA AT CT R . TR et T ok, Hams
84 ch I g Al IR B R R TR TR ) R B UF ST I I T s
SEREETEEN. E4AATFRET, HAREimeRe, Welfsoieirign w2k
Wi TR T e R R T g fr = R

B4.1 iHBEE

AR AOR R, MU EHBER i, W, Brief—iER ) FE
— BRI AR, Y EAE A B A, A— AR e — UE 2@, MK
TETE B, B AR RS, TSl EE . BT e s
G- UL R R UL ), SRk SE | collective communication ), B SR RGN R
WATHELERY, #in. iR, RS RN —ERER, M TESE—T N E b
TG L ATHE A o AR B R SR MPLL OpentP R Jave PERERT SR,
MEHESHE, FEHEFT MPLF Open™MP PEIHEEE . SRR T EHRTEF
SHGE F0 B AT
MPI: HEfFiE. —4 UL FRSH BB EMESl M, HEh—UEEE. B
—f~ U Y, fEREE AANHE (S P, B AR R R R
B o1l BRI 612 PP MPIEED, —TUHARTEIB A —7 7R (fEhE
G21d ) FIRTTCEE, RN, TR E et ep it s — - UE (BB Ah e
Kt{E Bt i
E FIHPERE (MPT Saenid)), BATITE TRRH RIS AR T 10 [ S A G ) M 1
derg i, MR EFERRTRDS, (I TRIATHE, RERELERIESE, m Mg
B R REAL I A, A AT I A L TR, R S 8 T
el AP _per BYTINEEE, WEMGTE ISR SR T AR AR, B
1T 5 AR AE EE M S S SR TR ANREY, hTENESanas, e
s ot 2 a
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#inclugs <gtdig b

miocluds “gpa bt A0 MO fmcolude File

Acmline TS _QDD{xY D[22 5F deat Jor an odd dal

LA pratoryrer for functions e vnddaslize the croplam, emersct
A the bansdary repran fs share, and perfrrr e Frewd upasde
A The vondeta af thase Tunsiauns are ned provaded

Sdlaqn v ol fdnl, lek, doakls &, dapkls = Anybhla &)
cEorn void eaTract_boaundary Cint. int, inl, int, deshle =);
cetern vold apdate [fac, Zac, lot, int, deula &, deuhle =)

extern vold suTpot_rasults (i, doulle &)

tep wainiint arEe, Clor eenFpdl |
int Tagl = 1) A7 dedaage fug
inT corocs: - the dasbey of processes in Lha groun
inn LD A the process ank
k- Bsize: A0 Frodien size fonder Of fleld sotrdsd
it E=ize; AF Nucher of doubles wno phe boundery
ik Kxbups: A7 Sueher af ziexadzions
dapbls aliald, sbhiuedury, sintaring;

fmt L, 1aft, =iphiv;
FFI_Etecud zcal; 57 NPT slulsy pusaoeles
Ers
S5 Indtdaldaze MED and scr b Lhae SPED progras
s
KEI_InitiBargo,kargwl,
KRl Voo canxiMFI_LUEM_KLELL, &IC,
ERI _Jonn_sizsMFL_COMM_KOELD, kapeocs]
inst [Aeize, Hsize, fiald, boucdary, ioconlog) |

Ao contensed o0 seTt figure =

R D L e B = 1 e P TR B o i e B 1 W 4
DT e =, SR T SN 412 )

Soocomtinued Froo preadfoss fagurs ef

A0 madnne e oriay of procdadats und 8 coossuhioiidon palrevs
&F ahere boihiddvsed dee afidied To the rioht,

Aafr = [T0+1 5 i.'i'.a!"..:-(.-'u::'ﬁ-;;-1'::l lafr =-0;
ripkt = [TE=13; if0erpht<lright & npiaca-1;

forli = i 1 € Hateqe; el

extract_ boundarriHeizs, Baaze, I, mpraze, houndaryi;
b6 0 a1 T S R
WPl Sepe Ckoosdery, Berwe, FRT_LOCIRER, =oghe. Tapt,
SPT_COMP IR
HFT _Raew {idccaing, Balze, MPET_DOUELE, lafc, Tagl,
YFT_CORF_WIRID, Eatac):
‘" .
clag -«
¥PI_Recw (incoming. Heize, REL_DOUELE, lezt, Tagl,
MFL_CHME WIRLD, Betarn’;
HFL _Send {bouzdaxy, Beizs, FEI_DOUBLE, zighs, Tagl,
YPL_CORE CHIRLDY ;
¥
uprdnnacdrirs , Oeyxw, 00, nproee . {i&id. ncomingl;
SOCpt_reaulTaiMaise, T1834;
HET_Finalizell,
retura [;

B 6-[2 i MPL 2T —- PR, e ahi.

M TREA- RS T A, kel (ERER A1
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B e1t FP 612 P HERT Yl FEENER ST, TRESSETRE, Wb,
124 B o B s PR PSS R TR

B a1 FOP 612 BRI e AR AL, BRIE AT ML MPL IR, TELLE SPMD L5,
TR rh BER S 1D o B PR O RTERE.

fldEdk field A5, BT W Llece 1 zogae el { WRas BEES B §5 2 R+ Ao A8 5 ] 0,
R Ffsial. fedp, AWEERE, TRT AR S EYRARIED,
G [FE AR LE e B 2R LI BURHLE S .

FREEHE AR IAT LA, S—Eal P nREw, fEd A iEsmEn.
oA L L b L =

L, A R E N R AR, DREEEAEFENTERTRE R E
hEnHErE, R, BEANFEENTRAEAFES L, AR ERER2T, AHERER

P

iR

CpenMP ;. HEME. & Opentl . H R {456 —HWRHR, OpenhP F G T2
FI— B U B — 1 MPEEEEL, N, ST MPL & B R OpenhP (7R 2
M. B-fh R WA SLEEE, SR R AR S . Gl spMD
o A, BT O R SR AL R O e S B A PT R  B S T MR
o

FE 6-13 #1614 W IR R T HF OpenMP I 5@ F FhERFR, BEEF 115
B 11 PP 6-12 P MPIRRITARRE], SHTE—8, FFEPRET SR LENES,

#include <evdic. .o

#include <oop.h> A7 DpendP inciude fale

Acafine HAE 10 0 azcvian nuebsr af dhreais

s

A pralolyged fof fundldodia fo inélialiia the problds,

A dmbracT ke Bawtdary regfox Lo akare, and petfors Lk

A4 Fiald upgste. Note: tho iAdfdolize ronfine 4f different
A4 here a0 phat 40 SeTs wp a4 [zroe shered orrdy (thor s, fer
A4 tha Jull groblesz, Asd suad 2 Llezal Block.

£

detarn wold inlt 4int, dlot, dooble =, dodohle & | doubla sl
qivern vold extract_boundary (ioT, ins, double s, Joubla a);
axtern vold apdate (ime, iok, dobblz =, doubZe =)

axtern vold ouspot results {iot, double *5;

tnt wmimiint wrps, cher =esrpwl [
int Hatws; S5 Problam grze Jorder of field oatrszd
int RAiwa; 77 Wuaber of deables ix tha bounaary
dichle =fiald;
deunle shoundery AR L A0 armoy of peantars fo g bHffer to Aold
A7 houndary dats

£
A5 Oidale Tead of Thatvads
i

init CHskma, Balsa, Twald, nounoacy, :|'|:|r_|:|:|:|_|:|gfl:
Aoocontinved {8 wedl figure &

I 6-13 1% OpenVP BEEH T —HRHEW R EEET,
TR R T R 614
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Joocoelanaed (rda presoeas lgare e
Farapne orz parallel sharedibouzdary, floid, Bolwe, Koized

e
A Fedoup fhe ISP progman. Aotes by Srolorang 10 ang Sur farerds
A sneide dhe parmzifel mapran, e Tacr them privade ¢ 2ach fhrean
E

ok Il nprese, o, left;

ID = ceg_pet_Lhossd_nuai};
aprags = pep_pet_ san tRreadall;

il inprosd x> MRXD f
awdz =1

¥ |

A

A akstae 4 raing af procassura and o seewmascordsn paldemn
A4 ulhere dodsdor{ed ore ks fied o (e rghkd

o

A

lafh = {ID=1)p if{left<d} lorfs = Dprocs=1:

foril = 31 2 CHEtops] A44i
FETAZIA OIp DACIler
extract _boendarvileize, Esize, 1L, mprocs, soundary(I3]3
FETAZTR NIF DACTiET
vpdataiHuzes, l=ize, (I, morocs, fiald, pouzdazw[left]];

]

TR E TERE SCETTH R PR T I 170 B K

retern 0
]

[ A-14 B OpanMP & FEH T — 2R B #- 10—l e,
BB S LM AR (A 13

TE OpenMP o, S0 RO s PR R R A s I B 0 MPT b, R
F L R IE 25, {1 OpenMP 8RS R L F . $—1 bazrier PR MR
FlFl—Ts B SR TR A Y poundary L B0 bacr es BRI E RIS
. EigEEk A el T A=V IR koundary ISR

WMBEH—TE&HPESN T AN, DM E ST ) R R L fh A
B Cdr PR SR A BRI E r S SR ST A AT,
[ f L H RS B A B e TR o B ) B R R Rl
R, AR —RNEL

B 615 b BT OpeadP RS T OpenMP || ASHRI LGy #hE, Hik
FhHE 613 R aorg HAIFRIFE AT AL, A EELRT I — R done A0S, SRR
FEATHAR L (R bounclary #8738 ) R S D SRS TFTIHE, — 08X E LR,
B EAnl (fag ), METHPERTEE, WA T TRt a0l MR
B TAEESERRC, AET (RN R spm ook 13, A THT RS AR
SRR ok
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let dooe[FAX]: A4 ax arsap of flags ddmensdesed fev the
A4 vowadary data |
&
AF Drwale Tean of Threods
| o
intt {Wsizd, Bolze, fiold, boundary, Lloccodingd)

¥pragoe oop parallel shared(bouncary, ficid, Esize, Hdsizal

£
# Seb up fha BP0 progrom. Mota, by gaciering 2 and Bua_threods
S dmeide Lhe parvallsai regiom, os acka ther pringfes (o eooh thrsad
v

int IE| mxrocsy 4, Iefi;

10 = oap_get_thread_nuw()|
LpFocs = olp_@et_nin_thrandai);
it {nprocs > FAED] { exit {-1); }

£

A7 aasuxa a rwng of processers and 4 oorRAicoliot patlfoen
A where Gewmdarier are shifes Foo the gk

7 :

Talt = (T0=73; i4{lefrads laft = pproce-1;

deea[ID) = ©, /¢ 2al flog sézting ‘huffer regdy o bl
Fowdd « 5 L & Havapas; i+#+711

Fpragma oup barsicr A7 all wiable svaracbles flushed, g5 aw
A dan'd nasd La [luzh "done',
GXLEAST_boimdary (Halen, Brizs, Th, nun_proc=, boomdacy[1D7);

dome[IDT = 10 #F flag that the Miffes d2 esdy Lo vae
dprapr= nrp floeh Tdoond
wliila Tdanallafr] 1= 1)1

Fprapgaa con Tlash (dboned
L

updatelMaiea, Haiws, IO, pum pross, Pield, bouzdary[left]
duna flaft] =05 A asé Flog eboting "boffer =esdy to LDV

H

eutput_reasultalkaiza, Tisld);

B a-15 WER I e-13 FIEE 6-14, HHA s mi] g e

HE{LAEDSS, HEEASM T OmEm®RE. %, 6 (TR asaE i o2
Ty fpn- i . MPEE R EEER, Nt ehamen, i
TR P T MR AR AR . SRS AR EE . HEC B iR e — A
M-— VIR Aush 4945, A% Gush a0 IFHISER . (HEES 88 T done ), iEH A
- B 2R R IR AT R e R L AR RR N A m I AT SR ol Rl SR S R ik

Java : HEARE. Jova i 5 EETHEASENE L { ER TR TSR R iR
TH L LHEH Open™P RITLFEMTRMAIETE B A0, [O8, Java 008 A0 S04 A2k
| SR E o o e o T o i e o R e o - 5 e o T o 18 L
®TH,

Java @ (G FRED B HEE D SR & R A AR T AR, RIEm S PE R
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o | MEHTLL Tava REAYETIAIR S50, AERMRETZRH, R TFERH RN, LEES

244

i #aE

el —-- TOP £58 Fady, FlirtiBd i 2 i in. HENENT java net H
R eE U HFLCH (8E java, o Bordalleanle O 2 P S L] A B S R
RERE ) T AW A, BT RERIET R S PER TSR L SR P ), AT O B R R ER
HyEE, RMI (R AR ) & dava. emi, c RIS —RELEE, &Y VM ERIETR ]
R ol BT -5 A PETHEIE LA VM FRR RS R TR RMETH TR
WS, LR RIAS I A

B java.lo, Java.net fT java. rmi. « GHUE 5 {FH EE B0 HE S
ke TR BT, (HeT=ESrm i s, B RESre . SRR R
s . Bl Java BT TOPOP BT 2500600 B A o W SR A Pk
SR AN FR BN ANET. A—FRE TR E Jova Fiod A T80 fE, 3%
{dd Java ATREE RFRT ISR HEEE WA BT EMTH: 2R EREE D,
i, LS FARIR I RN E, AVl REER, TR AR ] ) —
TEiEE AL T R, MinEE R HE S, S TiEE e S T T EESE. L
- f A AL o ARk R — R (R R R,

AT o tERE e Ak BT - ARG LA, Java 2 LAWY Java.olio EWFLAT —
HJopo O L HE e MITEC S SR 3 P A0SR E O dolk iR, SRR L rLiH
{8 Java $04E A RS Javn AP SR i 00 3 FleHE 0 50 ek /L B 1k 58 T T RIS 4
Pugh # SaccolPS04] irdi s 955 BLdedl, -8 T SARIRE R IR, (T Tava LU0 SHTD
rrtEAE W) — TR, i

Java.nio i@ T M MO R IR, IR B EE N E LT EESE
FE4E, DEPALBMEMER MR ( chonnel ) MIETRER, CfEWTHTE . MM EFSE T
TFd i, socketChanncl fl-F TCP &k UDP 34 F BE(n, FIFEW AR E R4
SockotChannel TR AFREAS Byvtebeffer 1, EFHE Byt eBulfer TR ELD
SocketChannel ¥, HMMER Java 2 14 P3| AM S S—HiralS, E—2efdk, BT
FIR A AR ATER Y C R ] B - ELY A AR (BRI R ), R
put &l pet H/F 0, put IR — IO TR LR AU M AT S R, wet SRS S
FoE T d. HabR AT R R R A, AR b A VM BT AT
il (11 P el e (T g 7 PR o 22 A R e e e R o W 8
B A0 5 | AT L it i R SR AP P, GO T IVM P — 1RO, BHREE, BRI
R o b il [ put 3 ger 3 PRAEHEE A A 2REMTTE, EE. M ATHATE
BEALHEPR sufter, MREAER—T-TERSRTESR. Fin, 88, Eghx
A SRR R Rl R e P, e R R AL Rt T R M R I BT

PR TS (G AT B Jove P EIRAE SR BT SR T e R A TR B W i & . BT
FLA M L ER T #e i itk R Java WCEE T Aol 1 MPT BEREE . WP BOEH IND ( Juve 32
HiHE O ) S AP B MPL M. @31, JavaMPT [Min®7] #i mpidava [RCK1L9%). H4hFik

[ICS98] S50 A GHH, [BCOOT b BF I A0 4n A1 0 e 1 B 2 3 Fh2k 4 F MpL BIIES, T HE

2 Pogh £ Sacco [PS0A] el B, OTRE B0 (T fedsl R D T8 SE 2o 0 S 1 B B L 2 i F
on 1 pen BT QPR TTATR AN T
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EH R A R R (Man]., [AMISD2] RS T SRR R R
Bl java. iz, HAE L arn o HRIE AT — A Pugh i Sacco [PE04] ATIEHET L

L BWERsARE, AT PR, (RS, R T
MPTES T T8, BEAEH S SRS R TRt R ERT java.nio
Javo 48 PR T, oV, AR A BRI 2 M HTE java . nio
B, Af BT RE LR E

6.4.2 ManEE

29U LR 1R 8 RO, B A I il T AT 1 collective communication
operation ). {FE— - EPEE, MP0 S AER R e S 5.
o TR BRSPS UE,
o WEE. FITRMAEL L. EE UR e AREARA, B A AR 0 T, el
FITTET #5800 T B— e, {AFE MPI YR — PR 1 e 52 5 A
s 389, #ci PEEAS . Hh TR -1 UE k. B ER IS AT
FUEZ AP A8 (Mel Reduoe h, WEESENFHELESLGRI IG5 UL
£ IMPT_Rlleeduce L
AR TR R R A, BTSSR S, B & T W
S AP (SIS N S5 AP, 00 OpenhP Lo 48 B bl 19 ARS8 il
AR B Al ] TR Rl R b,
B, 23 A A T oo TS SR e e, AT - Ede
. BEWAR _miaWETESTMa T, a4, el o LM L E. 3
S 1 e = T ) R
Fo Firoee Faa L6=1)
B, o A—fh TOGA R e R MR AT B T e, R AR
EE AT, J&, WREEeEG0y, M U61) GRS erE, LRI
Fiy =, ¥ B—iRpsfs, SEMEBEIMeE—&. NH- i AnTar i, | ®F
i EEFEE.._H 11T 2 et S O SO O o8 T g A R s
IR Er R R b e e W 1l TR R 8 I ) = e e e Rt R e 2 e
#me.a'rrmmu. ARTFAR S HASE. M, RS RPEEES (M
ST R E R S L A L e T ST (R MR AR ), B
WA Sl A R R AR N RIS T T A R, e ATRCR AT 5
P TR, ISR N B s T
A EE TR AR IR SR
o MPI, ML A ER e Peduce FiteI Allreauce, MESFILFAHIfH
HEHRS (ME: MIN, MEI MAX TP MAK 304
* OpenMP, % reduction 7. FLH] AT EOE 4~ CfEadrsE, 8T
B, ARLLER AR a1 A e s T
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B 616 B T — 1 MPLERF, CRE—T B8l g . B 63 VEiT— A S &
Pk g | — AR, Rl S b UE (18, fEARFERET e, B AR
ks E] Ot R A B e-16 BORESH AL ME 1 Reduce B3 WIS RESENIL
WA, SRR PP MIN, ML Max #Mpl sOM EEL

— — =%

Finclede *mpl.n* 7 8P wneinge faie
kincledn <abtdrio ha

at painl lat prge, chapesspped |
b mee_praca; £ Lha awsher of ‘propesser $n ke gresp
ler I0: A o unsyue sdentifier mamging Froe O do (mas_proca-i)
double local _reaull;
double tioe_init, tlae_Cinal | Lips_slaseed;
dooblo min_tiee, %ae cims, aes_Siok]
s
£ instratoze MPY sud sel up thi SPMD prdsrer
P
FET, Inatipargs  kargrh ;
PR Comn_rank{PE_CLMM_NDELD, &T0,
FRI Copn_ mize (HRI_CEOMM_WUELD, Roun_prossi;

i
| A Enanre that =il processes ars sef wp dnd roody lo ge baferse Licing
| #f runieqs

X3

MET _Harviws VNIT _COWE WORED ;

cimo_ipit = MPI_Wtiaai):

CUEIt{y| A5 a Jfascidon Chot we wisk Lo faxe-cm pach Frocezs

Tipe flpal = MPI_WHlew();

Tipe olapsed = Sioe_flanl — cigs_lnil;

AP Smducs [Etiae slapercd, doin_cirve, L, MPT_DVIBLE, MRTLEN, 0,
MPT_COHF_WIRLD)

NPT _Rsducs [btimm slnpesd, bmax_time, 1, MPI_DOUELE, VPI_MAE, 5.
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HPI_Beey Ctuffar, Luffor_couer, MRFI_LOKG, ¢, Tagid,
FPI_OOMM_WORLL, katpt )
MPI_Gend. (ruffer, boffer couct, PPI_LOEC, 0, Tagd,
P21 OO _WUELLS
13

HMFI _Finalizeil:
1

B4 (D

EAFRRFUE LS TR S, £, HREMPIER -HMoldRirs
TP o W = W RS ST D s i 1 R | ARl L s T R g ok B L TR
(RIS L e EELTTII S O o 2 a8 8 o O OO o i s
W, RUTEHEEMRA D A4 M0 EL M oA AT,

bR Rt O R b Bl R S N e e WS 8 O £ o = S 2
dERH, YRR ERICHE . MEMNFLE (— iR aRRRIGER, A— iR
ek R AR E b TANE R A E AL E IR LR R R R R . R DR
g, BREE RS FECAR (DomD L) SWESRER SO AR

i SPMDEFF, BiERF TR CE S EA TR

ink calEa) S Ahe Ak g e Aesphlor pracgss
L3 (10 wm O pecgh = £ elin nelgh = 9

HPL 5and (rotpsing, baffer_couct, BPI LOGC, awagh, Tegl,
HFT UM ML ;

A EARDA: poasilly Sradiodfiad grigrie
HEZ Racy (ipcosing. baffer count, WRT_ LI, amigh, Tmzd,
HFL 3CHH WOALD. Esvarl)

ERUTE AR, B, HECHSREF (i, BERArERER ), E Sl
Tk SR GRS E AR AR, ERIE T SR A S H A R e
B, BhfafiisafE S RRERRATLLER, Bliasl i s ouine, e
WRSEBEFRE. Edh, STSHEe{TR, 5Eae R R B na i
BE. ST
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B4 SESIRE

T AR ARG, MPLBEEHRET AR R T LT R AR
iR, SRS T me SRR R, AR, HEMPM RS LER
TSR, TR Su A FRIEE .
ket T PR S PR (L0 B
® WP Barrior. EE T -TREAG, SEAERCSREER TP SA BRI,
AT MPE A, AATRTE S ERBE FEAER A ENEE R e iE 27
REEC, B TEMATH W 6 T

o Ml Boast, #okEg—TIFEMHE SRS P Pu AT A

® MEl Reduoe. HEMFEGIEEABRAEPH - MHEE, ZEHEETF inbuff il
EESEME R, HEEREL S T R, 3 O ER L, AR
HAFBHT S ATl W~ mEE AT MR AP R e Tk e
il P, DN ETELTERR H e i) B 4950 8 i T ar oy H24 08 | 6 F cutbusE i
| R MR- HERSR AR, REIWERR LT AR e
RLT raducal), IN#EIEEE 5 5L 6 7,

EERMANREE A B-5 FPIE L.

int MPL_barriers (CUFED:

int NP1 Brast {ogtbotf, cowsoh, PRl tzpe, sanros, COMKD;

int MPI_ Eeduce (ipbuff . wethoff, count, BRI type, OF, dest, CIOME:

inbutt. outbubt  WRESEEI byme MBS F R 5HEH

irt count bt FAETHEABRALE 4R

BFI typs FAXmci.n SR PEENEN

it anuEse B AARAFT

int dast B s Uil E RN ERSF D

KET CObM Comm MPT WAE, BEEHEA N HIT COHH RORLT

CE S REfhEER, MEEnpl kY, BETNTEMA HET

BELY. MPI_ M T HEI_SOM

f B-5 Ci#tm FMPLL TR R E RPN (M. Barcicr, mii_Beast BIMET_Redocs )

(€8 B-6 fIEH B-7 b . RS T BN =-Taadistderr. datamo, inaeil
T—HESRF SN R, BROITELRiNEFBEGRAS, HRELT T, &
MHEE T B B-2. 3 THEMHETRFER, ErEie s e faic frathd, e
7T 2 5 1) - T i P B T ) 5 B e e SR T P Fpm il B

L R C R T
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A Ring cosemoaccalion L2400

A4 Camzud-iine avgisents define tha sage of dhe messags
A and ihe masber of times 4% {x zhefled orcamd (50 rings
£

A7 n.ond vag. rrse pux shifis

i

Aizeluda “mgpa bt

Aloclude <gtdie, b

ficcluds <xonory o>

int mainfint argc, char s=argul {
G oo sbifse = G A7 suster of roses B shife fhe oessage
1o beaff_count = G A swroer af deebles an The xessage
ik pampracd = ;S mwsber 3f prosesses wn fhe TERG
it I 27 process dor nede! 1d
ink baff =ize bwhes: O cessage sesE own Syles
imk &

dable tly A anll gleck faze dn =econds

| cankls ripg_tirm; /7 ming comm Lima thix procacs

daable max_tisd; A7 ring come daze - aer dime for ghl procasses
dioeille &%) O ke axbpoing mexsage

daakle sincoming; A7 ha ifcamcdy swessuga

FRT_Brtacus SCot;

A5 Indidalame fhe BPT encdrvosvent
KL _Ipit (batee, kargw) ;
ML Coon_rank [FP1_UOMM_WDELD, &I0%;
¥ _Coon_pize{P=1 COMM_WKDELD, dour_procs);

A Brocags, test, ond Srogdtasd eAPLE Farove fers
1ECID ==
Af [argc Y= v
prizti("Usage: X2 <piz= of pegeage? <Mum of =hifte> o*, vargvl;
2fLlamh (=tdout ]l ;
HPL_Aboxt{BFL_SOFM_AOBLIN, 1);
3
Bal T _sount = ghai (aeturpel; nomoaby (s = atai{s=dargel ;
printf M ghift Wd daulles §d Ciese et bl _coeet, aex_shifts];
IfluskisTdoat: |
1

A4 Contwnned in the neot Figane

E B4 W cing A GRS AT RSN ERRIF (UM BT )L A MEFER
S (e MR LAY BERE, o Lg EREENSETS AT, IREE ST B ¢

A Confinued frov the previous Rgurs

A4 Broadosst dsta frox ronk O profess £2 okl oiner processes
KE._Beaps CEkbuff _coust, L, MFL_INT, O, MPL_CIMM_WORLDE;
EFI_Bcast (kmup_shitts, L. MPL_IHT, 3, H®PL_COME_Wlh_O0;

F Alloeale apase and fill fke soigowing (P2) amd ViwengEdmal wveciars,
buff_glme_brred = buff_coust ® sizacf {dedbla) )

= Cdoeyhle=imal loc (baf? eize_bwbep’
ingonming = (Eanukleslzallac (it _=ize hys==l;

B BT PR rd g AR LS T R L AR T E AR Y 5P B
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Forl{i=0; i<onff_coust;iéel{
2[1] = (doubie} i;
incomimg (1] = -1.0;

¥

S Do the ming commticalion Teals.
PRI _Rarrisar! HFT_CNFAM_WNRID) :

10 = MPT_KLaawi )

Jr ogade & ppad Apdaages oropnd o wiRg @

Flpg (3, ookl Bull_odat  haba proop,eom_gbhifts TO)
ripg_Tian = HFT_Wclewdi) — CO;

A dnolyee Tesulia
MFI_Barriay (MPI_C2JME_WIRLD) ;

HFL _Reduceléring tiwe, frax tipe, L. MFL_DOUBLE, MPL_AMRS, ©,
EEL COMM WORLDY
i2{I0 == O34
printf{"=n Rleg test ook ¥F Seccods”, maw_time)|

 WPI_Fimaliza()
ARy (B
MBI Wtime () BIFEL = E— G TIRIER G E (LSRN ), T ETERCETR
FHATEREATES T

ETEF-FnElcsil MR8, 21, 5GP, BEARTIRERY
W T A S AT S AR TR B s R0 S S A R e 8 [ e S i
A, FTELH MPL Boasz () EBREHAEE,

MENAHTRENLEE A R mMErASE. hTHA SHRAE, g itss
AL T U AR e ot i S A RN S5 E. 0T TR et A B A B e
Barrier () PREFLUFEIE. F -, S @R e, FEMLTYS,. 2058
YO el TR M 30 B R T PR T B S T AT IR A e

mt--;#i--;;“---mliadd ARdbSFI AR I F AN FRaE P FFEYF P F TR ey
BAME: rming
PURRISE: Thaia fascidien does fhe =g comdunicalion, wiih fhe
odd wuslered procesies ddndins [heh recsrbing shile fhe even
prescgaes recedve and dhen seud,
e sends are Slockdny Jends, bun fhYs versicn of ohEordng
faal sbdil *3 gdesdlock-Ffree simce esch sesd olsaps has g
postad maoEvwe,
FEF RN F IR IR IT R !'J'!'TI'I'!!"!'F!'J'T!I:-FJ'""?FFTII!J’I.!IIH’J’J’I.I'
wiefice LE OpDix) ((xIXED Ar fest for on odd dad e
&incledn “rpi bt
rlag'
dehile ax, S pegroge B zndft sresnnd tha rang e
doubla sincemlog, s fuffer o dold Tncocaing orssgge =
int ouff _count; M= siza of eesaond 2
1N oI, procH, Jr fotal swedds of Eropcades =

int nom, =kifse, A oousd of times ta shiff message &
kab ey TR A= process wd pasber 87

L

Pl o0 IR R o I EL . R T AP, 00 Sl i T o A S T
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lot naxt) s process &4 of Che neTt process =
iet prew; S proceas 4 af The DRy process wf

lat i;

MFL Statun stat;
S ar RS rRR RS PRSES R RS AR R
ae In Lhis vdng aelhod, odd procedses anddroo and eosn prucsases

o and.

PR PSP T TIOSEEFFTAGFF AL iJJ.l".l"lJ-JJI.l.lilj.l.l.iii-l.i.l.ii.l.ldiia..lm"ﬂl."
oext = [(oy_ LD +1 inmx_procs)
prew = [[my_ [D==037{oue_procs-13: (my_ID-11);
180 TR.000Cmy 30T 3

Forfial! stuun_whifte; {®d)[
BEl_Eecd (x, buff_coust, HPT_DOAELE, oext, 2,
HFI_CEOFM_WORLTE
PRI _Hecv [imcombeg, boff coumt, NPT DOUBLE, prev, 3,
HEZ_LUMM_RUALD, EsLat);
b
algad
sacly=l;z<oux_shifts; l==14
MPL_Mecy {locomlng, budf_voane, MPT_DOURLE, Fraw, 3,
AFL _CUFE_AURLD, Rstat):
NPT _Send {x, buff_count, MPI_CLLUELE, naxt, 3,
MPL_COMK IR

g

B B-g (2E)
FF—- MPLEREE G, SETTHLRR R e IR PR T el Y, FRA I B - i
SERTAERERT TR, EE, RBRME 2L reduce () BB, HHER Mr1 max mEEFET,

int MPI_Isend(cutbaff, count, MPT_type, dest, tag, MPI_COMM, reqoestl:
iot ¥PI_Irecy {inbaff, count, WPI_type, scurce, tag, MPI_COMM, rogueet)
ipt MPI_Walt(ragquast, statna)|

it MPI _Test(reguest, flag, stamusl;

zobutt. gatbace Hmh WET cype A RERDE SN

LAt canng (EE o B L il % o B R B

Hel type Fiffmpl h PR EET 2N

P Y TR e bl PRk By )

ips Sag A B

e 1”1 HEES AR HE i Emt 4

HPI_COMA Tomm =T AR AFE AR AT CONE Wi

UPT Meguesl regues H-F 5014w b iy ] -

int flag —tmd, RN TS RS T (RN

Pm-o IR e R A o e T

B.S BEMNAdaEEER
H R MPT R IT B (U R A w0 S i i, R, AR iR ST A
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R, MPLER{E FES AN S, TR R MR
T A

1 B A e T L el T | R s e e B T, TR (S ]
i E i Al # A —TT R e R i) R AT e AT R B R
T, R URE AR LT R A BT T B0 1SR

fERSTE M BRECE R, R ErmU I (0 LT # 0 s rs R (p Rl ine )
SRAT. B, 3Tk St A A e T R D, B BB e, Tl
AT, A T HEAREE

Fol_Sracwiink, W, WPI DOUELE, 1efs. i. HPL_COMR_WiRiD, drsq récy);

Picluda <gwdino h=

¥igclude <api.h>

A rdate o gleiribuced field sHth g logel K by N dieck ow goch pracess
A Thald tn the array ) The pawnt af Lhia exaegie &5 30 show

S prewnnidaliim cveclagged wilh covpularion, 34 oof2 for other

A5 famztions 85 nod daciaded,

8define H LoD A afee af an edge 1n the zguore [Haid.
yold axtarn iodilalizaiimt, deukles);

uoid extarn extract boundarwiict, dooblow, doubles];
wedid axtazn updata cptarier(ist, Sophlesl;

wold axtarn wodate sdpel izl dodhles, doublaw);

int eainfist argo, coar wearegv) {
Suinla «1, 4H, &inf;
it 1, o procd;, ID, lafu, sight, Wsteps = 10G;
Ml Stwtus sSasuld;
NPT _Resquuat seq_tecy, ren_ssod;

A7 Instdalise fhe MFT efvivansadnl
MPI_Inis (karge, darge);
HPT_Comz_rank (HPT_COMP_WOALOD, L7005
MPI_Coww_glgeiMFI_COMM_WELD, Eoom_procol]

A elloceln gpece for dhe field (M), and ke el fera
A Lo siad med recedue e edpes (0, dxB)
0 = {dooblosiralloc(Fs¥ » sizend{doublell;
B = {doublerirallcc(l = sizeaf {donklel’; |
inf = {doubhlesieallec(f = pizand {doukls)];

I A4 Inittaline dhe Jield gud sel vp 2 ring commaiceiion pedfars
initialaze {H, I},

right = IO+ 1; 1f [right » (oo prees-117 right = d;

Imft = ID - 1; if (laft £ 0 ] lafr = oo procs-1;

AF Tleralively wpdate the Féeid T
for(i=0; isKstepm; i++:{
HPI_ IrscviinE, ¥, WPI_DOOELE, laft, i, MPT_COMM_WORLD, Ereq racwl;
artract_boundary(®, U, Bl AA0mpy Lhe sdge af U ante B
MPI_Yeemdlh, W, MPI_DOUBLE, right, i, MPI_COMM_WORLD, kreq send):
wpdata_tetorior(f, Ul
FPI_Woitlkreg mecy, Eatates); MFL_Maltikreg_send, ketatue);
3 updata_gdge(Id, ia8, Ul
HFI_Fizalizall;
¥

Al R-10 NSRS (U ST BT, R DB B i

2ED
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-HES A A TR AL E RN, fRTD PE. T rey racv iR
L B = 8 o Dk T Y Bt O s R B A P R L o

HPT_lmmndiB, H, HPI_DJ¥ELE, rizat, i, KPI_COMHM_NOALD. @roq cead)|

Al R PR, BAES THAEAE SRR EAE EHT E R R
ER L NTHERS. BERETSFE, EANHERTE.

M-T_WAitibcag_sans, ESLOLAG]
I st kreg_recy, BRLardsl)

WAL, BEEEALSHTW, s T—3ist,

MPI 42 — R T R B AR R e . S — (O T R A
#, ASEBEaHAR, ErEERE T — RN R R A, ey
&R

KPI_ Al _s=lodeutbsf?, count, SF1 type, dess, sag. SFI_G30HY, Eragqeest);

MD]_Rwze_amivdiobidf, ciunn. HPL cype, evd, rag, HPI_CIPM, &resuserl;

KPPl _Brexslhzecuust];
HP2_Bwlt ikrageust Bratiol

M2l send init APl Reov znit BREHGFIE. RFE-EEESE A — TR
MAMERFLERERTS ETEEReEE L star HIERWEE, FTE—a
[ B-TfR SRR S AT R T T T | S8y, S, SR e EEay L AEmT kLY
b{E, HMRALIMMH P waic BBETEHE, SFTEE B8 P SR S LS A
i A E A L B,
B ORRE S R A, MPLE X T T BT R R B g e
gl
o FREREEN (urL send ) PREETMPI EIE . HEIEEE RN i b el LR
1 e S N e S e B 1
o [ERMEEN (MET Ssend ) EEEHE TNAEERDEEREL TR, DS
MATCLSFIR SRR e
o SRAEEETT (MPI_Daecd | W AR PMHTEHNG S SR S R 5
b U W R E b s B e
o MEERESN (MPZ Geend |, EEEEE P OAMERTE EE (5 IFEFY
i), Bk IFL A, &Gt FHEEERs S Eng8ER,
T P MPLETE R, s EEH AR NTR, H e
AT LITE MPL 0 [Mesb] (r#EE .,

| e O A
NARE: Fang_pwrasylane
FURPUEE! This Jaaciian vzes the pevsialet! canmmication mieg
xechanisn Lo demlerend fne riog coveiniociian ae K00,
hhpgplryEr ey H’"'----llli!!ﬂ*-!!rrrrll;ifri-..iu--.'m--'m-'"rr_;

Bicaluds “rp1ik”
Pleslude <atdic.kr

BRI {6 T i R R e A e
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| Cinp _pHERAS ALEAL]

dsidhila =¥, A4 dessoge B0 ShAfE arcund the wisg e
dogble =incoming, * buffer to hold dncoming ressege =
iot buff_count, S cise.of sassepe &7
ict nuo_procs, S* feipl namber of propessaz wF
int mum_shitta, S nwsb of tives Lo skaft oessoge @7
inl @y IO} & proceaa 3d nasber &0

)

iINT BAXT) SF process id-oof the mert process o

inT prav) S pracess 4d of the prev procezd ws

ot L:

MPI_Hequest sod_rag, Ao hanfie fo the gerststeut doxd &

MPI_Hequest row_ceg: o+ handle to the persdstent mecetwe »f

FPl EtaruE mzat: ]

.l""llf!.ﬁr"wrr'f\ﬂi"Fl"Ff!ll!-l.ff"‘ FPHAFFASFFFrddGardd Saradddddisdidadandddl
#w [n thie rimp matked, First post all the soads ond Chen sk ug
rr iR messoges aMth the receiwes
L L P T B L B L e e L P T RS T fl’i‘i‘iﬂdllii-d’di‘fl
pexk = {my_ID +1 ldnen procs;
prav = {{py Il==0)7(zim_proce-1):{oy_IO-1;1;

WFD_Send, initix, oot seuct, PEL1_DOUBLE, next, 3,
NPI_COMA WORLD |, de=nd_rTeql;
FPE_Recw_initlincaping, buff caomt, MPT_DOUELE, prer, 3,
NPT _COHE_WIRLD, krow_regl;
forii=0pi<nun_ghifts; 1++04

MPI_ Starsi&wnd ceql;
MPI, Stars(kroy regl:

FPI_Wain{hseed ey, kSLAL);
FET_Wait{fvey_ rasy, ESLAT)|

M E-11 (&

B.& MFIF1 FORTRAN

EAPMPLE LH CHFORTRAN A E S HE, S MPIAlaa W EEHHT T L
[RCO0, Min®T, BCKLOR, ATMISO2Y. k. FRMAEET CFE. (DAE—EFHRN
a1, 0O ST Forran i 5 SR #H 88,

o Fortran 1, L350 opi 7o fUdEECRE . RS 3E,

o MPIHEFEHNE SR ESERE—7FF. (HRA O P Ml s R E St

I, Forman WA A0,

o [T H A EAHCCAEG T T, Forran {0 T-Md, {H2 CiErH0H 8.

o C FEASNANEEN R Forran T B ETESOOSEESRIGEIETN B alrr, 5 —&d
FRAESY Forran TR NS, SR —THHEH . Lere, TIEIF MPIIY
LA

g, EATIEE MPL A1) R C O Fortran 3R B-12 otk
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Fo=, —tP&EfETAEETL

TRl WP RAduse (AADUss, cUEDOZ Sy CounE s MEL_ by G dey L DOMM

irbafE, cubbmi: - '1"!3.‘-!E'1_l s I 2 Pl

iat ecount b LR el A B o

KEI tupe g H b, B apd LFA

eh T FRERYHEY, Bdapl b i, Ak
ML AR ALK HAL_HAS RUREELSUK

Lot dost FEE AR AR

HEI COME Corn BEI W, i SR HED CCRE '
WORLT

24T Frartran SR =HE.

i
subrontins M2I_BEDOCE licbutff,; outbutt; zoans, M2I_
—wpe, P, dest, COME, L&rcc) :
|
LobwEE, antbafs BElorisnia |
ifpTeger oount ddidEsmiirEtadsigAnE
HZI_zwpe g2 PEamad, KA qapl kX
e H- aaEShsE, Dl kEa. #08
BRI MI%. MPI_ Mk 3T HED S0M
irnzgoer dess H+EEnEdsayithdns
MZI DOMM Conn HIZ N, WY phade P RUH HZT DoMH
HOELD
lrzercer Lery —EFREFAL RN npi.h =R A

A B-12  C B4H Fortran B4 WP 1D 8B E HTE

FEHAER M MPT_ oMM B MET Roouest ) EE Fortnm P RE—T CKTECER K
( RF AR TER, B4 Fortran P2 LosToAT
-~ Tl BLIE) MPT Fortean 2T 00 B-13 . 20T ET T Fortran 5 MPL A
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Lk L, o RrRiEES R TP e, HE S AL TR R A — R S S MPLL
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progran fisabprog

trelds “epif "

letepay ID, Mprocs, Lorr

call PRL_IRITL zorc

call PPL_COMM_ e O NPT CORE HORLD, TN, isrr]
call FR1_ UMM SLEE O NPT _COME_WORLD, Hgrocs, isrrc )
print =, "Proce=sa . TR, * edr af *, Karaes

call MPT-_FTMALITE.Y L&fr )

e

FER-13 8 S WP Forrran B, IERAFI THE 5 #3360 10 FHHR st R oo 6

B.T ihig

A OWN L. MPTEMETEITRE AP SRR TR DS, MPI
IR R g o PR Y MDY S B i WL, Ak MPT B PR I P R R T
ol RBTF. IS b ey, ol i i, SRR B AT LS T A i T
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SEH MPTRAEN AN, AR R, MP1 L1 YA 125 S AR Araas. MP
KM T TR, HESWRFARE CREBERE, WO MPT B
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MPI_Comm Rank. MPT_Send. MPT_Recw HIMPI Finalize. 9 f1] A7 L& W [Pacod].
[GLS99] #0 [GRIR] ' 8l £ 0 F MPE ICE R B, FRAEE & MPL M L ERITHAE
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Java Jf K S FET It

Java B RO RBSHESE . TIHAENARIFAHERGARE FEF X, Java
W TEEN IS AR RFAAL TR EERA -, Sz
i T R e e Sl R kb ATl et e e R S e B B
W EEEERENY P RT . Jave ERFE R &S FHRCE fave T W PRAES, fEEHTRL
A | HEPRR S TR Java I, MUK ava RS REFTRE R,

Fova (LA BT a4 208, iEndi s el S 85 D B EE (R R T LR LR Y
86 #Ry T miNsE, Bk, R P AErE Rt s, BEalR R tERE
(A 3 i3 A L — 2 R s o AL L (o iR AR T A O E i Re k. T, #ILA Jawa
L A TLRE Rt FH T 36 e A A g S s I - R AT PR . IR S a—
[ O e Y 0= R - T S T T

LT Java B 28 S0 SRR {E S FE B H A e BT AR A S T op Ul A Air i 8t — S B
HEY., #, Jave TLEFIEAORFERIT REREE, BRI A AT T 5T, el -
P EEFES . SFFEE AR, Java BEFIRAAERAETTEN - ERIT. Bb, SEER
) S A o Y S R Tk R I A= R

AP Juva 2 157 [Juva] |, SRBERAR, CeABRETREERDRENT &
FEZHE, TERTFE S PR e A U BRI ) Sha R TE | NS T
AR ms R T E N SRR, Wint M Integer ) MR, FEBT forifiH.
B C-1 MR T s B R, s i — i B

Foaclzan fslding Llaw sbiecis of arvbilsrary Loge procdditng Saup amnd
goceraar mplhody, The pendvic Lype vordalble nase 8 enciosed £x
angle brackeisss

cless PRLrOGERLYyERS
SAamdype 32 a fype wzraighle |
[ pricate Grotype 3.y
| vedd sespliiGantype Lagp = x; s=y; w=iaen;}
public Gantype palX (D {rutiirn 2o}
public Gantype pelY (3 {raturn o}
Paleifastyps ®, Centyoe wid{chiz . x = x; thda.y = y.b
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