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Raspberry Pi 2 model B

https://www.raspberrypi.org/
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Raspberry Pi 2 model B

A 900MHz quad-core ARM Cortex-A7 CPU
1GB RAM

4 USB ports

40 GPIO pins

Full HDMI port

Ethernet port

Combined 3.5mm audio jack and composite video
Camera interface (CSI)

Display interface (DSI)

Micro SD card slot

VideoCore IV 3D graphics core
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Raspberry Pi - mogenu

Raspberry Pi (model A, model B)
Raspberry Pi 2 (model A, model B)
Raspberry Pi 3(model A, model B)
Raspberry Pi Zero
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Hpyrvne onHonnaTHbIE KOMMbIOTEPBI

Banana Pi, Orange Pi, NanoPi
Beaglebone, Odroid

Samsung Exinos, Samsung Arktik

Intel Edison, Intel Galileo
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Knactepbl u3 Raspberry Pi

o Iridis-Pi (ynueepcuter Caytremntona) - 64 y3na
@ Resin.io - 128 y3nos

@ nobutenbckme KJNacTepbl
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Bcrpausaembie knactepsl (embedded clusters)
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VyebHblil knacTtep
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KoMnoHeHTbI KnacTepa

@ Raspberry Pi 2 model B x 3

o Kopnyca

o WiFi-poyTep,

o USB-xa0,

o brok nutanus - 5B, 2A,

o Maty-kopgapl, MiniUSB(nuTanue)
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[MpocTeiiwee MO gnsi pacnp BblYUCHEHWIA

@ Xxargs - cTaHfapTHast ytunuta JInHykc, no3BonsieT 3anyckaTb MapasesibHO
HECKOJIbKO MpOoLLeccoB

@ GNU Parallel - aHanor, npoueccbl MOXXHO 3anyckaTb Ha HECKOJIbKUX y3aax
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GNU Parallel, cnoxenune sektopos

q=$(Seq 0 190 | tr "\mn" " ")
r=$(seq 310 500 | tr "\n" " ")
parallel --xapply "echo {1}+{2}|bc -1" ::: $q ::: $r

parallel --sshloginfile nodes.txt ...

nodes.txt:
2/ pi@192.168.100.1
2/ pi@192.168.100.2
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GNU Parallel, Bbluncnenune m

n_proc=2
num_per_proc=8
num_rnd=$ ((2*n_proc*num_per_proc))

od -N$num_rnd -An -d /dev/hwrnd | \
./parallel --jobs $n_proc ./dist.sh | \
tr "\\n" " " | xargs ./pi_script.sh
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Data Science at the Command Line (O'Reilly, September
2014)

Data

Science

at the
Command Line

FACING THE FUTURE WITH TIME-TE: QoLS

Jeroen Janssens
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Cpepna ctaT Bbluucnenunii R

https://www.r-project.org/
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Cpepna craT Bblyncnennii R

o CeobopHo pacnpocTpaHsiemblii
@ [lobaBneHme HOBbIX BO3SMOXHOCTEN C MOMOLLbIO MAKETOB

@ JnemeHTbl pyHKUMOHANLHOrO nporpammuposatus (apply, ..)
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Bosmoxtoctu R B obnactn pacnp Bbl4ncneHnii

MakeTsbl snow, parallel, foreach

OcHoBHas cxema

cl = makeCluster (comcor XoCTOB, MacTep)
parApply(cl, mabop maHHBX, ¥MS GYHKIWN)
stopCluster(cl)
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TectoBas 3agaya

OnpegeneHne [OBEpUTENbHBIX NHTEPBAJIOB MPOrHO30B PErPECCUN METOLOM
OyTcTpan

Bradley Efron Bootstrap Methods: Another Look at the Jackknife // Annals of
Statistics. — 1979. — Vol. 7, no. 1., pp 1—26.
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TecToBbIA HaboOp AaHHbIX

@ Habop paHHbix abalone n3 UCI Machine Learning Repository.
@ aaHHble O MontocKax ranuotuc (4177 sk3semnnsipos)

@ 9 napameTpoB: NoJ, pa3Mepbl NAHLMPS, Macca U T.4.
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Perpeccunontast mogens

log(N,) ~ s + log(Sm) + ws + wep,
roe

@ N, - 4ncno konew, Ha paKoOBUHE,

@ s - non,
1
e S, =(Ixd=x*h)3,
@ /, d, h - pa3amepbl pakOBuHbI,
@ Ws - BEC Te€Jla MOJUIIOCKA,
@ Wsp - BEC PAaKOBUHbI.
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Meton byTcTpan - ocHoBHast uaes

3apgava

@ [lycTb Hafo onpepennTL AOBEPUT UHTEPBA [J1 HEKOTOPOro nMapameTpa
pacnpegeneHuns.

@ VY Hac HeT reHepasibHOl COBOKYMHOCTUN, TOJIbKO OAHAa BblIOOpKa.
Pewenne

@ Mol umuTupyem BbIGOp M3 reHepasnbHOW COBOKYNHOCTM, Aenasi BbIOOpkM 13
umetowelicst BbIbopku (nosTopHbie BoIOOPKM,resamples).

o [poussogutcsa nboot NOBTOPHBLIX BLIGOPOK C BO3BPALLEHNEM.

o [lo Kax[oii NoJsly4aem OLIEHKY HY>XHOro napameTpa - Bcero nboot oueHok
napameTtpa.

@ [lo atomy Habopy OLEHOK CTPOMM [JOBEPUTENbHbIN WHTEPBA.
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MNapameTpobl nporpammbi:
@ smp_len - Konn4ecTBO HabntoaeHMi
@ nboot - kKoIMYECTBO NepeBbIbOPOK
@ alpha - ypoeenb gosepus

Kog;:

host_ar = c(’localhost?, 2192.168.1.101°, °192.168.1.102?)
cl=makeCluster (host_ar)

parLapply(cl, 1:nod_num,
function(i) return(Boot(nboot, alpha, smp_len))))

stopCluster(cl)
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Pe3yn bTaTbl BblHUCINTENbHBIX SKCNEPUMEHTOB

H i U.M., ®y

nboot | sample.len | napann3ysna | nocneg
1000 50 42.099 27.527
1000 80 41.708 27.926
1000 200 45.225 29.534
1500 200 43.884 67.292
2000 200 89.659 59.166
1500 200 67.605
1300 200 58.901
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KﬂaCTepbl N3 OAHOMNMIATHbBIX KOMMNbKOTEPOB

+ Hu3zkasa ueHa, HU3Koe 3HepronoTpebiieHne, KOMNAKTHOCTb
- HeBbicokasi npon3BoaMTENLHOCTD

Xopowu ans obpazoBaTenbHbIX Lieneii

Ho! Parallela Board (c¢pupma Adapteva, www.adapteva.com) 16 sipep - 32
I'bnonc, 64 agpa - 102 T'Dnonc
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PesynbTaThl

@ [loctpoen knactep u3 Raspberry Pi

o [lpepnoxeHbl BapMaHTbl HAYaNLHOrO ODYYEHUS pacnpeaesieHHbIM
BbIYNCIEHNSIM
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Cnacubo 3a BHUMaHne!
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Jlntepatypa

o |. V. McLoughlin, T. R. Bretschneider, Chen Zheming Virtualized
Development and Testing for Emb edded Cluster Computing International
Journal of Networking and Computing Volume 2, Number 2, pages 160-187,
July 20A

@ Simon J. Cox, James T. Cox, Richard P. Boardman, Steven J. Johnston,
Mark Scott, Neil S. O 'Brien Iridis-pi: a low-cost, compact demonstration
cluster Cluster Computing, June 2013, Volume 17, Issue 2, pp 349-358
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