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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 - ìîäåëè

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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Äðóãèå îäíîïëàòíûå êîìïüþòåðû

Banana Pi, Orange Pi, NanoPi

Beaglebone, Odroid

Samsung Exinos, Samsung Arktik

Intel Edison, Intel Galileo
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Êëàñòåðû èç Raspberry Pi

Iridis-Pi (óíèâåðñèòåò Ñàóòãåìïòîíà) - 64 óçëà

Resin.io - 128 óçëîâ

ëþáèòåëüñêèå êëàñòåðû
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Âñòðàèâàåìûå êëàñòåðû (embedded clusters)
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Ó÷åáíûé êëàñòåð
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Êîìïîíåíòû êëàñòåðà

Raspberry Pi 2 model B × 3

Êîðïóñà

WiFi-ðîóòåð,

USB-õàá,

Áëîê ïèòàíèÿ - 5Â, 2À,

Ïàò÷-êîðäû, MiniUSB(ïèòàíèå)
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Ïðîñòåéøåå ÏÎ äëÿ ðàñïð âû÷èñëåíèé

xargs - ñòàíäàðòíàÿ óòèëèòà Ëèíóêñ, ïîçâîëÿåò çàïóñêàòü ïàðàëëåëüíî
íåñêîëüêî ïðîöåññîâ

GNU Parallel - àíàëîã, ïðîöåññû ìîæíî çàïóñêàòü íà íåñêîëüêèõ óçëàõ
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GNU Parallel, ñëîæåíèå âåêòîðîâ

q=$(seq 0 190 | tr "\n" " ")

r=$(seq 310 500 | tr "\n" " ")

parallel --xapply "echo {1}+{2}|bc -l" ::: $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, âû÷èñëåíèå π

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)
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Ñðåäà ñòàò âû÷èñëåíèé R

https://www.r-project.org/
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Ñðåäà ñòàò âû÷èñëåíèé R

Ñâîáîäíî ðàñïðîñòðàíÿåìûé

Äîáàâëåíèå íîâûõ âîçìîæíîñòåé ñ ïîìîùüþ ïàêåòîâ

Ýëåìåíòû ôóíêöèîíàëüíîãî ïðîãðàììèðîâàíèÿ (apply, ..)
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Âîçìîæíîñòè R â îáëàñòè ðàñïð âû÷èñëåíèé

Ïàêåòû snow, parallel, foreach

Îñíîâíàÿ ñõåìà

cl = makeCluster(ñïèñîê õîñòîâ, ìàñòåð)

parApply(cl, íàáîð äàííûõ, èìÿ ôóíêöèè)

stopCluster(cl)
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Òåñòîâàÿ çàäà÷à

Îïðåäåëåíèå äîâåðèòåëüíûõ èíòåðâàëîâ ïðîãíîçîâ ðåãðåññèè ìåòîäîì
áóòñòðàï
Bradley Efron Bootstrap Methods: Another Look at the Jackknife // Annals of

Statistics. � 1979. � Vol. 7, no. 1., pp 1�26.
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Òåñòîâûé íàáîð äàííûõ

Íàáîð äàííûõ abalone èç UCI Machine Learning Repository.

äàííûå î ìîëëþñêàõ ãàëèîòèñ (4177 ýêçåìïëÿðîâ)

9 ïàðàìåòðîâ: ïîë, ðàçìåðû ïàíöèðÿ, ìàññà è ò.ä.
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Ðåãðåññèîííàÿ ìîäåëü

log(Nr ) ∼ s + log(Sm) + ws + wsh,

ãäå

Nr - ÷èñëî êîëåö íà ðàêîâèíå,

s - ïîë,

Sm = (l ∗ d ∗ h)
1

3 ,

l , d , h - ðàçìåðû ðàêîâèíû,

ws - âåñ òåëà ìîëëþñêà,

wsh - âåñ ðàêîâèíû.
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Ìåòîä áóòñòðàï - îñíîâíàÿ èäåÿ

Çàäà÷à

Ïóñòü íàäî îïðåäåëèòü äîâåðèò èíòåðâàë äëÿ íåêîòîðîãî ïàðàìåòðà
ðàñïðåäåëåíèÿ.

Ó íàñ íåò ãåíåðàëüíîé ñîâîêóïíîñòè, òîëüêî îäíà âûáîðêà.

Ðåøåíèå

Ìû èìèòèðóåì âûáîð èç ãåíåðàëüíîé ñîâîêóïíîñòè, äåëàÿ âûáîðêè èç
èìåþùåéñÿ âûáîðêè (ïîâòîðíûå âûáîðêè,resamples).

Ïðîèçâîäèòñÿ nboot ïîâòîðíûõ âûáîðîê ñ âîçâðàùåíèåì.

Ïî êàæäîé ïîëó÷àåì îöåíêó íóæíîãî ïàðàìåòðà - âñåãî nboot îöåíîê
ïàðàìåòðà.

Ïî ýòîìó íàáîðó îöåíîê ñòðîèì äîâåðèòåëüíûé èíòåðâàë.
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Ïàðàìåòðû ïðîãðàììû:

smp_len - êîëè÷åñòâî íàáëþäåíèé

nboot - êîëè÷åñòâî ïåðåâûáîðîê

alpha - óðîâåíü äîâåðèÿ

Êîä:

host_ar = c('localhost', '192.168.1.101', '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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Ðåçóëüòàòû âû÷èñëèòåëüíûõ ýêñïåðèìåíòîâ

nboot sample.len ïàðàëë3óçëà ïîñëåä
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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Êëàñòåðû èç îäíîïëàòíûõ êîìïüþòåðîâ

+ Íèçêàÿ öåíà, íèçêîå ýíåðãîïîòðåáëåíèå, êîìïàêòíîñòü

- Íåâûñîêàÿ ïðîèçâîäèòåëüíîñòü

Õîðîøè äëÿ îáðàçîâàòåëüíûõ öåëåé
Íî! Parallela Board (ôèðìà Adapteva, www.adapteva.com) 16 ÿäåð - 32
Ãôëîïñ, 64 ÿäðà - 102 ÃÔëîïñ
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Ðåçóëüòàòû

Ïîñòðîåí êëàñòåð èç Raspberry Pi

Ïðåäëîæåíû âàðèàíòû íà÷àëüíîãî îáó÷åíèÿ ðàñïðåäåëåííûì
âû÷èñëåíèÿì
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Ñïàñèáî çà âíèìàíèå!
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