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Conway's Game of Life

Urpa «XXu3Hb» (Game of Life, [1)x. KoHsen, 1970)

rpoBoe nosie — pasMevyeHHasn Ha KJIeTKWN MJIOCKOCTb

Ka)XK[das KJieTKa MOXXeT HaxoAUTbCA B ABYX COCTOAHUNAX: |

«KUBaAA» N «MEPTBAA», U UMEEeT BOCEMb COCeaeN

PacnpeneneHne XmnBblX KJ1IeTOK B Ha4ajle Urpbl Ha3blBaeTCH

nepBbIM MNOKOJIeHNEM. Kaxxgoe cieayloliee nokosieHne
PaCCHNTbIBAe€TCAd Ha OCHOBE MNnpeabigyLero.

* B MEPTBOW KJIETKE, PSALOM C KOTOPOW TPU XKNBbIE KNETKWN, 3apP0XKOAETCH XKU3Hb

*ecyiny XXNBOW KJIETKWN eCTb ABE NN TP XNMBble COCEOKWN, TO 3Ta KJIETKaA
NPOLO/IKAET XUTb; B NPOTUBHOM C/ly4ae (cocenen < 2 nnm > 3) KneTtka
yMupaeT

http://en.wikipedia.org/wiki/Conway's_ Game_of Life


http://en.wikipedia.org/wiki/Conway's_Game_of_Life

Moanunkaunsa npasui Urpbl

" Y Ka)xgounm knetku 4 cocena

= KneTKu 3a rpaHuuammn nonst MepTBbl

(nepmnoan4yeckne rpaHnYHble YCI0BUS OTCYTCTBYIOT)

= Ka)k[oe crnepywoulee rnokoseHmne pacCyYnTbiBaeTCs

Ha OCHOBE Mnpeabiaywero:

* B MEPTBOWN KNIeTKe, PAAOM C KOTOPOW 1 unum 2 xuneble
KJIETKW, 3aP0XKAAeTCA XU3Hb

*eciiny XKMBOW KJIETKN €CTb 1 nam 2 unBblie COCEOKN, TO 3Ta KJIETKA

NPOLO/IKAET XXNTb; B MPOTUBHOM Cayyae (cocegen < 1 nam > 2)
KNeTKa ymupaeT



[locnepnoBaTenbHasa BepCcus

Create initial generation (random) - grid[rows, cols]

for t = 1 to NTICKS do

for 1 =
for

end
end for

1 to rows do
j =1 to cols do

count = grid[IND(i - 1
grid[IND(1, j

newgrid[i, j] = (count ==
for

| =~
—_ .
N

] + grid[IND(1 + 1, )] +
] + grid[IND(i, j + 1)]
1T || count == 2) ?2 1 : 0;

swap_pointers(newgrid, grid)

end for

Save grid



[lapannenbHasa Bepcus

BxoOHble napameTpbl: rows, cols, ticks

Cxema gekomno3sunuymm urposoro nonsa (domain decomposition):

» 1D (no cTpokam, no ctonbuam)

v 2D (nogmaccuBsl)

PacnpeneneHune YacTen UrpoBoro noJis no npoLeccam

BbliuncneHmna Haa NOoKaslbHbIMU OAHHBIMU

= CoxpaHeHue NrpoBoro nons



OoHOMepHasa AekomMno3numsa rno cTtpokam (1D)

grid[rows, cols]
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0N BbIYNCIEHUSA COCTOSHUS

MOrPaHNYHbIX SHEEK HYXKHbI

3HaYeHMA A4eeK cocegHUX
npoL.eccos

local_grid[rows/p + 2, cols]

Recv +
Send

2 * Recv +
2 * Send

Recv +
Send

Kaxabl npouecc 0OMeHNBaAETCS MOrPaHNYHbIMY
A4enkamun (halo) co cmexxHbIMK nNpoLeccamm



[1ByMmepHada gekomno3nyns (2D)
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grid[rows, cols] local_grid[rows/py + 2, cols/px + 2]
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[lekomno3uyusa 1D vs 2D
Bpemsa Ha 0OMeHbl ¢ cocegHUMU npoueccamu (BHYTPeHHUe npouecchbl, O4UH War urpbl)

TSend(m) — TRecv(m) = + /Bm

1D decomposition 2D decomposition
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BbluncneHnsa Hag NOKaIbHOW YaCTblO UTPOBOIr0 MOJS

= [I[pUHMMaEM OT coCeaHUX NPOLLECCOB UX FPaHNYHbIe CTPOKU U/Man CToNOLUbl
(Isend/Irecv, MPI one-sided, MPI Neigh. collectives)

" OTI'IpaBJ'IFIeM cocegHMM rnpoueccaM CeBOW NMorpaHN4HbIE obsnacTu

= BblyncasieM COCTOSAHUS KIeTOK NOKasibHOW 0bnacTu



PacnpepeneHune yacTen UrpoBoro noJsis rno npoLeccam

KopHeBoW npouecc popmMmnpyeT B CBOEW NaMATN UIFPOBOE MNoJie N paccbinaeT
ero 4acTu npoueccaM (Tpebyetcsa nopsanka O(r * ¢) ayeek namaTtn!!!)

KopHeBOW npouecc popMupyeT AaHHbIE 414 Ka)XA0ro npoLuecca
n oTnpasBnaeT nx (Tpebyetca nopaaka O((r * ¢) / p) a4eek namaTu, BCe nose
B NAMATU HE XPaHUTCH)

KaXkabl1 NpoLLecc cam CO30A€T U MHULIMAZIN3NPYET CBOK YaCTb UTPOBOrO
nons

Ka)XabIK NpoLLecc 3arpy>aetT 4aCcTb Urposoro nonsa n3s gaunna (MPI 1/0)



CoxpaHeHne UrpoBoro nosas

KopHeBoW npoLecc nosy4aeT OT NPOoL,EeccoB pe3ysbTaThbl U POPMUPYET B
CBOEWN NaMATK UrpoBoe nose (Tpebyetca nopsaaka O(r * ¢) ayeek namaTn!!!)

KopHeBouM npouecc nosyvyaeT pe3ysibTaTbl OT KaXKAoro rnpowecca
N gonuceiBaeT nx B pann (Tpebyetca nopsaaka O((r * ¢) / p) a4eek namMaTn,
BCE NoJie B MaMATU He XpaHNTCA)

Ka)x bl NpoLLecc cam JonucbiBaeT CBOK 06J1aCTb B pe3yibTUPYIOLWMIA thalis

KaXXabll NpoLecc coxpaHAaeT pe3ynbTaT B pann cpeactsamm MPI 1/O



Examples
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