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rmABA 1

OoOwue cBeaeHus

Raspberry Pi — 3T0 maneHbpkMii, pasMepoM ¢ KPEeIWTHYIO KapTy, KOMIbIOTEp CTOU-
MOCTbIO TOpsiiKa 25 noJiapoB 3a 6a30Byr0 Mojesib U 35 — 3a Oosiee MPOABUHYTYIO.
Raspberry Pi ocHoBan Ha mporieccope ¢ apxutektypoid ARMI11 u vacroroii B 700 MI11.
B nocnennux BepcHsX MPOLIMBKYA O(UUMAIBHO Pa3pelliyid pa3roHATh MPOLIECCOp [0
1000 MI'y, uro obecneunBaeT JOCTUKEHUE MPUEMIIEMON MPOU3BOAUTEIBHOCTH NTPU HU3-
KOM sHepronotpebiieHun. Raspberry Pi mo cytu mpeacrtaBiser coOoil MOTHOLEHHBIN
CHUCTEeMHBIM OJIOK, C TOMOIIBIO KOTOPOr0 MOXKHO 00yd4aTh paboTe ¢ KOMIBIOTEPOM, BOC-
NPOU3BOANTH BHUJIE0, MPOTPAMMHUPOBATH, MOJIb30BAaThCS MHTEpHETOM, CylIaTh MY3bIKY.
OpnHa 13 rNIaBHBIX W NIPUBJIEKaTeNbHBIX 0coOeHHOcTel Raspberry Pi — Hanuune Ha nnate
anmapatHbix noptoB BBoja/BeiBoga GPIO (General Purpose Input/Output, BXxO-
JbI/BBIXOIbI OOLIEro Ha3HAYeHWs), YTO OTKPbIBACT MEPCHEKTUBBI WCIOJIb30BAHUS €ro
B POOOTOTEXHUYECKHUX MPOEKTaX.

1.1. AcTtopusa co3paHus

Ucrtopus nosieienus u pasputus Raspberry Pi 6epetr navano ¢ 2006 roma. OcHoBaTenu
MpoeKTa — COTPYAHWKK W TiperniogaBarenn KommbroTepHoii 1aboparopun KemOpumxk-
ckoro yHuBepcuteTa. OQHOW W3 3a7a4 WHUIMATUBBI SBUJIOCH BO3POXKIIEHHWE HHTEpeca
MOJIPACTAIOIIETO MOKOJICHUS! K MPOrpaMMHUPOBAHUIO HA TOCTATOYHO MPOJBUHYTOM ypPOB-
He. [Ipennonaranock, 4T0 OCHOBHBIMU MOTPEOUTEIIMUA KOMITAKTHOTO KOMIMbIOTEpA OyayT
HIKOJIBI ¥ IPyTHe yueOHbIC 3aBEICHUSI, B KOTOPBIX JIETH U3Y4alOT MPOrpaMMHUPOBAHUE.

[Tapa ner ynuia Ha co3aHuMe pas3iMYHBIX BAPUAHTOB YCTPOMCTBA, nMoka K 2008 roay He
YKpEenuioch MOHUMaHKUE, YTO MPOLECCOPbI JUIsl MOOUIIBHBIX YCTPOWUCTB CTAIA TOCTYITHBI-
MU U IOCTATOYHO MOIIHBIMU 15l pabOThl C METUAKOHTEHTOM M MMEHHO HX, & HE MUKPO-
KOHTPOJIIEPHI, CIICIYET UCIOIb30BaTh IS IPETBOPEHUS UieH B xKu3Hb. B 2009 roay Obl-
Ja co3aaHa OnarotBopuTesibHas opranusauus Raspberry Pi Foundation, B 3agaun koto-
poii BxoawiM pa3paboTka W npojBHkeHHe komnbroTepa Raspberry Pi. Ewme nsa rona
noTpeOoBaJIOCh Ha CO3/IaHME anmnapaTHOW W MPOrpaMMHOM YacTh OyayIlIero yCTpomcTaa,
3aKJIFOYEHHE IOTOBOPOB M cobmonenne npounx dpopmanbHocTeit. M Bot, B Mae 2011 rona
OpurtaHckuii mporpamMmucT u npennpuHumatens [[peua bpaden (David John Braben)
npeACcTaBUl KOHIIENT KomIibtoTepa Raspberry Pi, mocie dero Obuiv co3nanel anbda- u
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Oeta-Bepcuu ero miat. Ho Tonbko B Havanme 2012 roma mepsas naptust Raspberry Pi
oTIpaBmJiach Ha cOOPOYHBIM KOHBelWep, a 10 3aKa3uMKOB OHa JoOpasiach OJMKe K JeTy,
MOTOMY YTO KUTAWCKWN MOJPSAYUK YMYAPHIICS OIIHMOWTHCS MPU cOOpKE, UYTO BBI3BAJIO
JOTIOJTHATEJIbHBIE 3aTpaThl BpDEMEHH Ha UCTIPABJICHUE OIIUOKH.

[Ipo6nas maptust Raspberry Pi o6beMoM 10 Thic. 3K3eMIUISIPOB pa3oliach 3a HECKOIbKO
MUHYT, IMPUYEM MOHAYATY AEWCTBOBAJIO NMPABWIIO "OJHA IITYKa B OOHU pyku'". ['ox cmyc-
T4, BO Bpems crapta npojgax B CLIA, ncropus nosropunace. A 3a monartopa roga, uc-
TEKIIUX Mocje 3aycka, NpoAaHo 0oJiee MojsyTopa MUIJTMOHOB YCTPONCTB, U 3TO, MOXO-
Ke, He mpenen. JInueHsuei Ha Mpou3BOACTBO MmiaT odjaafgaroT komnanuu Premier Farnell,
RS Components u Egoman. [Ipyuuem nocinenHsst BbIMYCKaeT MJIaThl KPACHOTO 1IBETA, KO-
TOpble MOTYT Mpeajararbcsi TOJbKO Ha KUTailckux TeppuTopusx. K nepBoil rogoBuivHe
npoekta komnanued RS Components Obu1a BbinyllleHa 00WIeiiHas MapTUsl MJ1aT CUHEro
nsera oobeMom 1000 mTyk. Yka3zaHHbIe KOMIIAaHUM UMEIOT TIPaBo W TipoAaBaTh Raspberry
Pi, a B CLLIA ero pacnpoctpanenuem 3anumaercs kommnanusi Allied Electronics. Coor-
BETCTBEHHO, BCE OCTaJIbHbIE Mara3uHbl MOMPOCTY 3aKyMNatOT OOJIbLIKE MapTUU YCTPOUCTB
y OTOW YETBEpPKU U MepenpoAaroT KOHeUHbIM noTpedurensm. O6e monenu miar oT pas-
HBIX Mpou3BoauTeNei (cOopkoi 3aHuMMaroTcs 3aBoabl Sony, Qisda m Egoman) umeror
HEKOTOpbI€ HECYLIECTBEHHbIE pa3InyMs, HO, IO OOJILLIOMY CYETY, OHU UACHTHUYHBI.

1.2. TexHU4YeCKne XxapakTepucTuKu
U BO3MOXHOCTU

Raspberry Pi, kak yxe oTmeuasoch paHee, MpeacTaBiisieT cO00il OAHOIMIATHBIA KOMITbIO-
Tep pa3MepoM C KpeauTHyro KapTy. Ha camom pene cama mata 4yyTh KpYyIHee:
85,6x56x2]1 MM — M He MMeeT CKpPYIJIEHHBIX KpaeB, K TOMY K€ HEKOTOpPbIE€ MOPThI MO-
MPOCTY TOpYAT CHApY>KH, He TOBOPsl YK Mpo KapTy SD, koTopas Gojiee yeM Ha MOJIOBUHY
BBITIMpAET 3a Tpejielibl maaThl. Becut ycrpoiictBo Beero 54 rpamma. Raspberry Pi Boimmyc-
KaeTcd B JIBYX KoMiuiekTauusax: mojesb "A" u mogens "B" (puc. 1.1). CpaBHuTeNbHBIE
xapaktepuctuku mozeneit "A" u "B" npuenens! B Tabu. 1.1.

O6e Bepcun Raspberry Pi ocnamiensl npoueccopom Broadcom BCM2835 apxutekTypsl
ARMI11 ¢ takroBoit yactoroit 700 MI'u u moayJjieM onepaTMBHOM MaMsaTH Ha 256 (Wi
512) Mo0aiit, pa3MelieHHbIM TI0 TexHosoruu package-on-package' HenocpeIcTBEeHHO Ha
npoiieccope. Moaenb "A" ob6nagaet onuum noptom USB 2.0, Torna kak mogens "B" —
neyms. Y mozaenu "B" HamuuectByeT u mopt Ethernet. [Tomumo ocHoBHOTrO siapa, mpo-
neccop BCM2835 Brirouaet B cebs rpaduueckoe sapo ¢ nogaepxkkoit OpenGL ES 2.0,
anmapatHoro yckopenus u suzaeo Full HD, a Taxke sapo DSP (umdpororo curHambHoro
rpoueccopa).

[lutanue kommeroTepa ocyllecTBiseTcs yepe3 pazbeM micro-USB, npu sToM cuiia Toka
noskHa cocTaBassTh MUHUMYM 0,5—0,7 A. I1py MEHBLIMX 3HAYEHUSIX KOMIBIOTEP BCE €11Ie

! Package on Package (PoP) — MeToa MOHTaXa MHTErpPaIbHBIX CXEM, KOTJIA OIMH WM 60jee KOMIIOHEHTOB
MOHTHUPYIOTCSI IOBEPX JAPYT ApyTra (Tak Ha3bIBAEMbBIN 6epmuKaibHblil MOHMAC). DT TEXHOJIOTUS 3HAYUTEb-
HO TTOBBIIIAET TNIOTHOCTD YITAKOBKU AJIEKTPOHHBIX KOMIIOHEHTOB Ha TIjIaTe.
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MOJKET BKJIFOUMTBCS, HO OyAeT yXOIWTh B Mepe3arpy3Ky NpU 3amycke pecypcoeMKHX
3anay. CinegoBaresibHO, MOJKIIIOYATH MUIATY JIydllle He yepe3 Xad, a Hampsamyro Kk USB-
MOPTY KOMIMBIOTEPA WUJIU B PO3ETKY YEPE3 CHELMAIBHBINA MMEPEXOTHUK.

RASPBERRY PI MODEL B

RCAVIDEO  AUDIO

LEDS USB

SONBRAN
(PUSGPU  HOM

POWER

Puc. 1.1. Cxema Raspberry Pi, mogens "B"

$D CARD

Tabnuuya 1.1. CpasHumernbHble xapakmepucmuku modenel "A" u "B" Raspberry Pi

OpHonnatHbIn MuHK-TIK Raspberry Pi

XapakrtepucTuku Model A Model B
Llena, ponnapbl CLUA 25 35
System-on-a-Chip (SoC) Broadcom BCM2835 (CPU + GPU)
CPU 700 MI'y, ARM11 (sgpo ARM11 76JZF-S),

BO3MOXeH pasroH go 1 'y
GPU Broadcom VideoCore IV
CtaHpapTbl OpenGL ES 1.1/2.0, OpenVG 1.1, Open EGL, OpenMAX
AnnapaTtHble KoOeKku H.264(1080p30,high-profile);

MPEG-2 n VC-1 (nnueHsns npopaeTcs OTAENBHO)
MamaTtb (SDRAM, o6wasn) 256 M6ant 512 MbanT;
256 M6awT (go 15.10.2012)

MopTtbl USB 2.0 1 2
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Tabnuya 1.1 (okoHyaHue)

XapakTepucTuku Model A Model B
BupgeoBbixon 1 x HDMI 1.3a (CEC),
1 x RCA (576i/480i, PAL-BGHID/M/N, NTSC, NTSC-J)
AypaunoBbixon MHes3po 3,5 mm, HDMI
Kapapuaoep SD/MMC/SDIO
Cetb - Ethernet-nopTt RJ45,
10/100 M6wuT/c
UHTepdenchl 20 x GPIO (SPI, I°C, UART, TTL);
MIPI CSI-2, MIPI DSI
OHepronoTpebneHue 500 mA (2,5 BT) 700 MA (3,5 BT)
MutaHue 5 B uepes nopt micro-USB nnn GPIO
Pa3mepbl, MM 85,6x56x21
Macca, rr 54

Hukakux KHOIMOK BKJIFOYEHHMSI/BBIKJIFOUSHHUST Ha KOPITyce IUIaThl He TpeaycMoTpeHo. Eciu
HeoOXxoauMo 3amycTuTh Raspberry Pi— noakmouaere USB-nuranue, s BbIKIHOUE-
HUS — BBIFiepruBaeTe mHyp. B Oyaymmx peBu3usaX, BO3MOXKHO, JOOABAT MUTAHHUE TI0
Ethernet, mockoJibKy 3TO OIMH U3 CaMbIX YaCThIX 3aMPOCOB OT TMOJIb30BaTEEeH.

Psinom ¢ moprom nutanus HaxoauTcs ciot 1 SD-kapt. bes kaptel mamsatu Raspberry Pi
HE BKJIFOYAETCA, MOCKOJbKY MMEHHO Ha HEH 3alvcaHa OrNepalMoOHHAas CUCTEMa, — 3TO
BCE€ paBHO 4YTO MpoOOBaTh 3aMyCTUTh KOMITbIOTEp Oe3 jkecTkoro nucka. [lockonbky cob-
ctBeHHoi OC Bo BHyTpeHHel nmamsTh (kak B TenedoHax) y Raspberry Pi He umeercs, To
W3 3TOr0 CJIEAYEeT OJHUH MOJOKUTEJIbHBII MOMEHT — YCTPOWCTBO NMPAKTUYECKU HEBO3-
MOXKHO TipeBpatuth B "kuprnu'. [Tocie moboro HeygauyHOro 3KCrepuMeHTa JOCTaTOYHO
nepe3anucaTth TUCTPUOYTHB Ha KapTy maMstH, U Raspberry Pi cHoBa 3apaboTtaer kak HO-
BEHbKUH.

Boi6op nns xapt mamsatu ¢opmara SD, a He Micro SD, uMeeT kak CBOM TUTIOCHI, TaK U
MuHycbl. C OJTHOI CTOPOHBI, MJIATYy MOXKHO OBbLJIO clieiaTh elle KOMIIAKTHEH, OTAaB Mpe-
noureHue Micro SD, Tem Gosee uTo 3TH KapThl Oojiee pacnpoCcTpaHEHbI, YeM OOBIYHBIC
SD. C apyroii cTopoHbI, pemaroiuM (GakTopoM CTajio YA0OCTBO HUCIMONIB30BAHUS KOM-
nptoTepa. Jlemo B Tom, uTo BcTaBieHHas SD-kapTa HEMHOTO BBITJIABIBAET HAPYXKy, TaK
YTO €€ MOXKHO CXBaTUTh 3a Kpail W Jierko BbITAHYTh. Ecnu ske vcnonbs3zoBate Micro SD,
TO JIOCTYTI K CJIOTY MaMsTH OyaeT 3abJIOKMpOoBaH B ciryvasx, koraa Ha Raspberry Pi nager
KOpITyC.

JIns moaxsroueHust auciiiess umerotest cpasy nBa uHrepgeiica: RCA Video (kommno3ut-
Heiil) 1 HDMI. TlpumeHss nepexogHUKH, MOXHO BbIUTM M Ha OoJiee TpaauUMOHHbIE
VGA u DVI. HDMI noanepxvBaeT nepeaady Kak BUICO, TaK M 3BYyKa, a €CJIM MOTPeOy-
€TCsl OT/IeJIbHBIN ay/IMOKaHajl, TO M OH MPUCYTCTBYET Ha TUIaTe B BUJE CTAaHAAPTHOTO MHU-
HU-keka 3,5 M. [lonkmouenne MUKpodOHA TakKe BOSMOXKHO, HO sl TOTO MOHA0-
ouTtcs HaiiTu coBmecTtuMoe ¢ Raspberry Pi USB-yctpoiicTso.
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Tekymas monaenb Raspberry Pi ne numeet monyns Wi-Fi, u nnsa pabotel B UHTEepHeTE M0O-
Hajobutes 3axaeiictBoBaTh nopT Ethernet. Ilockonbky ¢usuueckrn oH CKOMMYTHpPOBaH
yepe3 USB 2.0, To oGecnieunBaeT He TMrabuTHyto, a 100-MerabGuTHYO CKOPOCTb.

Ha nnare npucyrctByror Bcero nsa USB-nopta — COOTBETCTBEHHO, IMOCHE MOAKIIOYE-
HUSl KJIABUATYpbl U MBILIK CBOOOJHBIX pazbeMoB i ¢uiewnek, USB-auckoB, Wi-Fi/3G-
JIOHIJIOB M JAPYTUX YCTPOMCTB He ocTaeTcs. TyT MOKHO MOCOBETOBaTh JIMOO Moa0OpaTh
knaBuatypy ¢ USB-xaboM, 11060 JOKYNUTE AOMOJHUTENBHBIN Xad caMOCTOSITENBHO.

Yunel npoueccopa u GPU He ocHallleHbl Jake MPOCTEHIIMMM paguaTopaMu, U Mociie
HECKOJIbKUX YacOB pabOThI KOMITBIOTEpA CTAHOBUTCSI OUYEBHJIHBIM, TIOUYEMY OCTAHOBUJIUCH
MMEHHO Ha STOM pellleHUU, — TIJlaTa HarpeBaeTcsl Mpu padoTe COBCEM HE3HAUYUTEsIbHO,
OHa CKopee Teruias, YeM ropsiyasi.

Yactota npoiieccopa coctapisier 700 MI'q (ARM 11), u B 3aBUCUMOCTH OT AUCTPUOBIO-
TOpa mpoleccop MoKHO pa3orHaTth A0 1000 MI'1y 6e3 norepu rapaHTUH (BO3MOXKEH BblI-
6op u Oosiee WAAAIIMX peKUMOB). Hun namsTd npousBojcTBa Samsung wik Hynix Ha-
nasiH npsiMO MOBEPX OCHOBHOI'O YMIICETa, TaK YTO yBeIuuuTh RAM camocTosiTennbHO He
nostyuutcs. [lpu nokymnke ctouT oOpaTuTh BHUMaHWe Ha MapkupoBky SoC (mpoueccopa
System-on-a-Chip, cuctembl Ha kpuctaiiie). Homep nmaptuu asis "crapbix" Bepcuid Mojie-
au "B" ¢ 256 Mbaiit RAM naunnaercs ¢ K4P2G, a y Boinmycka ¢ 512 MOalT namMsatu —
c K4P4G.

Buneoyckopurens Broadcom VideoCore IV mo3Bosnser gaxke mpu Takom cjiabom Tpo-
ueccope aexkoaupoBaTh Buiaeo 1080p h.264 ¢ Gurpeiitom Bruioth no 40 Mowurt/c. Jlns
BKJItOUeHUs anmnapatHoro yckopeHuss MPEG-2 u VC-1 nuueH3ur Ha NpuMEHEHHEe 3TUX
TEXHOJIOTU MPUAETCS JOKYNaTh OTAEbHO.

JI71s BU3yanbHOM MHAMKALMU MPOLIECCOB T1aTa OCHAUIeHa MAThIO cBeToAroAamMu. Tpu u3
HUX JIEMOHCTPUPYIOT aKTUBHOCTb M pexkuM paboTsl Ethernet, a emie n1Ba curHanu3upyroT
0 HaJIMYMM NUTaHus U padbore ¢ SD-kapToH.

Ha pbiHKe MOKHO HAlTH HECKOJIbKO KOPIYyCOB — Kak O(UUHMAIbHBIX, TAK U CTOPOHHUX
MPOU3BOUTESIEH — JIJIsl MOBBILIEHHUS 3alMIIEHHOCTH KOMIbIoTepa U 6ojiee ya00HOH ero
TPaHCIIOPTUPOBKH.

A Terepb — caMoe MHTepecHOe: Habop HU3KOYPOBHEBBIX MHTEPHEHCOB, KOTOPHIE MO3BO-
Js0T noAkaoyaTh K Raspberry Pi muiatel paciuvpeHusi, BHELIHHE KOHTPOJIEPbI, JATYUKH
Y npoure akceccyapbl. Bo-nepBbix, Ha mare umerorcst 15-nuHoBbie cinoTbl CSI-2 mms
nojakmoueHus: kamepsl U DSI st yeraHoBku aucruiesi. Bo-BTOpBIX, MPUCYTCTBYET KO-
nonka Ha 26 nuHMA BBoa/BeiBoJa oO1ero HazHaueHus GPIO, uz koTopeix mo dakrty ass
yOpaBJieHHs 1OCTYNHbI Tojbko 17. Ha Hux ke peanuzoBanbl unTepdeiicel UART, koH-
cosibHBIM TIOpT, mMHA SPI (Serial Peripheral Interface, mocnenoBarenbHbiil nepudepuii-
Helii uHTepdeiic) u I°C (Inter-Integrated Circuit, nmociienoBaTesibHast IIMHA AAHHBIX JJ15
CBSI3W MHTErpasibHbIX cXeM). Ha HOBBIX peBU3MsX IJIaT pa3BeAeHbl, HO HE pacnasiHbl, eule
yetblpe GPIO, nononuurensHo natomue [2°C u IS (Integrated Inter-chip Sound, mocne-
JoBaTelIbHasl LIMHA JaHHBIX, Cy’Kalas s coeUHEHUs] LU(POBBIX ayJHOYCTPOMCTR).
Hcnonb3zoBanne GPIO — 3710 kak pa3 caMOe€ MHTEPECHOE U TBOPYECKOE MPUMEHEHHE
Raspberry Pi.
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Bnpouem, HenoctatkoB y Raspberry Pi Toxke xBaraer. B Hem, k npumepy, HeT cOOCTBEH-
HbIX yacoB peasibHoro Bpemenu (Real Time Clock, RTC), mosToMy enUHCTBEHHBIH CrO-
cob moJsiyyeHus: BpeMeHu — d5To cuHxpoHusauus ¢ NTP-cepepamu. SoC Broadcom
BCM2835 conepxkur B cebe sapo mudpoBoro curHajibHoro npoueccopa (DSP), Ho noi-
Horo aoctyna k ero API no cux nop HeT. BeiBoasl GPIO Hukak He 3allyileHbl OT KOPOT-
KOTO 3aMBbIKaHUsI, TTO3TOMY OINTMOKA B MOHTaxke MOkeT cryouts Bech MUHU-IIK. Kpome
toro, Raspberry Pi cnocoOen oOpabaTbeiBaTh TOJbKO HU(POBbIE CUTHAJBI. BU1eoBbIX01bI
HE MOTYT OJJHOBPEMEHHO BbIBOJIUTH KAPTUHKY. AyJIHOBX0/1a BOOOILIE HET...

Raspberry Pi MmoxeT ctarth B BalllMX pyKax W MEIHMALIEHTPOM, M YIPaBJISIOLIMM LEHTPOM
"ymHoOro noma'", u cepauem podota. TyT yx Bce 3aBUCUT OT Ballel (paHTa3uU U JKeJTaHUS.
B Cetu ecTb HeMaJio MPUMEPOB, TOTOBBIX MPOEKTOB, COOOLIECTB MOJIb30BaTeNIeH U LebIX
Mara3vHoOB, nocBseHHbIX Raspberry Pi. EcTb naxke oduumanbHblii OU€Hb-OUYE€Hb CKPOM-
Hblii uHTepHeT-marasuH The Pi Store (http://store.raspberrypi.com/projects) c¢ He-
6onpium kosnuecTBoM [10, urp, pykoBoJICTB U COOCTBEHHBIM KYPHAJIOM.
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YctaHoBkKa OC Ha Raspberry Pi

2.1. QucTtpubyTtusBbl Raspberry Pi

Jliist Toro uToObI Mcnosb3oBaTh Raspberry Pi, He0OX0aMMO yCTaHOBUTH Ha HEro oriepa-
LMOHHYIO cucTtemy. JlocTynmHo Tpu opuLMambHbIX TMcTpuOyTHBa Linux:

O Pidora (ocHoBaHHbI# Ha Fedora);

O Archlinux (ycTaHOBKa 3TOro IUCTPpUOYTHUBA MPOUCXOUT MPAKTUUECKH BPYUHYIO);

O Raspbian (ocHoBaHHBII Ha Debian).

Kpome sTux Tpex omepalMoHHBIX cucTeM, Ha Raspberry Pi mopTupoBaHo oueHb MHOTO
apyrux. Ilockonbky ornepannoHHas cucTeMa ycTaHaBiuBaercs Ha SD-kapty, 4ToObl 3a-
MYCTHUTb JIPYTYIO CUCTEMY, JOCTAaTOYHO BCTaBUTh B YCTPOWCTBO KapTy C 9TOH CUCTEMOM.
B Tabn. 2.1 npencrasieHbl HEKOTOpble TUCTpUOYTHBHI 151 Raspberry Pi.

Ta6bnuuya 2.1. Criucok onepauyuoHHbix cucmem 0nsi Raspberry Pi

Ne | Cuctema

OnucaHune, BO3MOXHOCTHU

CauT npoekTa

1 | Raspbian

OdmumansHoO pekoMeHAyeEMbIN UCTPUOYTMB
Ans ucnonb3oBaHust Ha Raspberry Pi. OcHoBaH
Ha nakeTHon 6ase Debian Wheezy n cneunans-
HO onTuMuanpoBaH ansa Raspberry Pi (cbopka
ans ARMv6 c pacwmpenusamu "hard float")

http://www.raspberrypi.org/
downloads

2 | Raspbian
Server
Edition

O6nerdyeHHas Bepcusi Raspbian gns ncnonb3so-
BaHWs B KA4YeCTBe cepBepa

http://www.sirlagz.net/?p=662

3 | Raspbian
Minimal

O6pas Ha ocHoBe ypesaHHol Raspbian, koTopblii
paboTaeT ¢ sshd (4eMoHOM, NPeaoCTaBNAOLLNM
3aLUMLLEHHBIN AOCTYN K pecypcam no NpoToKony
OpenSSH) 1 MMHUManbsHbIM HaBopOM yCTaHOB-
NEHHbIX NaKeToB

http://www.pi-point.co.uk/
raspbian-minimal

4 | Pidora

OuctpnbyTtune ns naketoB Fedora onsa apxmrek-
Typbl ARMv6E. O6pa3 cneymansHO CKOMAUINPO-
BaH nog obopynosaHue muHu-NK Raspberry Pi
1 BKIHOYa@ET KOHUIypaLMOHHbIE MOAYNN NS
YNPOLLEHNS ero HaCTPOWKN NOA, TUMUYHbIE 3a4a4K.

http://pidora.ca/
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Tabnuya 2.1 (npodomxeHue)

Cucrtema

OnucaHune, BO3MOXHOCTHU

CanTt npoekTa

OnctpmbyTnB No ymonyaHuto BKoYaeT B cebs
A3blkn NporpammupoBanus C, Python u Perl, a
TaKKe COnyTCTBYOLLME NPOrpamMMHbIe UHCTPY-
MeHTbI. Kpome Toro, npucyTcTByOT Gubnunoteku
C NOAAEP>KKN BHELLHMX annapaTHbIX Moaynen,
noakntoYaeMbix Yepes nHtepdeiicsl GPIO, 1°C
n SPI, a Takxe codT Ana poboTEXHMKN

Arch Linux
ARM

OunctpnbyTtne ocHoBaH Ha Arch Linux, npegHa-
3Ha4YeH Ans OnbITHLIX NONb30BaTenel 1 NO3Bo-
NAeT NoNy4MTb NOMHbIA KOHTPONb Hag MK

http://www.archlinuxarm.org/

Raspbmc

BapuaHT cucTembl, ONTUMU3NPOBAHHLIA OIS
3anycka XBox Media Centre. CosgaH Ha ocHoBe
Raspbian

http://www.raspbmc.com/

XBian

HebonbLuon, ObICTPbIA U NErKOBECHbIN AUCTPU-
Oytne Media Center gna Raspberry Pi, ocHoBaH-
HbI Ha MUHUManbHOM oBpase Raspbian

c XBMC

http://www.xbian.org

OpenELEC

Ewle BapmaHT oNnTUMMU3MPOBAHHOW onepaumoH-
HOW CUCTEMBbI, NpefHa3Ha4YeHHbIn cneunansHo
ans 3anycka XBox Media Centre. B otnuune ot
Raspbmc, OpenElec He cogep>XUT HUYEro, Kpo-
Me HeODXO0AMMOro MMHUMYMa ANS BbINOMHEHUS
OCHOBHbIX ee PyHKUMIA. [ToaToMy JOCTaTOYHO
TPy4HO, Hanpumep, YCTaHOBUTb Apyrve nakeTb!
n, Kak cnegcTeune, Habop pPasnUYHbIX A4ONOSHe-
HWUI o4yeHb ckyaeH. Ho Bce aTo caenaHo ans
AOCTUXEHMS BbICOKOW MPOU3BOAMUTENBHOCTYU

http://www.openelec.
thestateofme.com/

DarkELEC

OT1oT oTtBeTBneHne ot OpenELEC, ycTpaHstoLee
MHOrMe HegoCTaTKM poguTens 1 CocpeaoTodeH-
Hoe Ha 100%-Hoi nogaepxke Raspberry Pi

http://www.darkimmortal.com/
category/raspberry-pi/

10

Plan 9

UNIX-nogo6bHas onepaunoHHas cuctema ot Bell
Labs ¢ OTKpbITbIM MCXOAHbLIM KOAOM, UMetoLLas
O4YeHb NPOCTOW NOMb30BaTENLCKNA NHTEPKENC 1
noaaepxuBaroLLas umeHa dannos B KOAUPOBKE
UTF-8

http://www.plan9.bell-
labs.com/plan9/

11

Risc OS

OnepaunoHHasa cuctema, paspaboTaHHasa Kom-
naHuen Acorn Computers ans cepmum cBomx
HACTOJbHbIX KOMMbIOTEPOB, UCMOMb3YHOLLMX
LeHTpanbHbIA npoueccop apxutekTypbl ARM

http://www.riscosopen.org/
content/

12

Raspberry Pi
Thin Client

ToHkuin knneHT — nogaepxka Microsoft RDC,
Citrix ICA, VMWare View, OpenNX n SPI CE
Ha nnatdopme Raspberry Pi

http://www.rpitc.blogspot.se/

13

Pi Point

BkntouaeT Raspberry Pi kak 6ecnpoBogHyto
TOYKYy gocTyna

http://www.rpitc.blogspot.se/

14

Coder

Google Beinyctun guctpubytme Coder, KOTOpbI
no3BonseT 3anycTute Ha Raspberry Pi npocTton
Beb-cepBep, NPefoCTaBnAoLWmMA JOCTYN K cne-
LManmnsnpoBaHHON cpeae paspaboTky, HaueneH-
HOW Ha oBy4eHne co3faHnio BEB-NPUNOXEHN,
HanncaHHblx Ha HTML, CSS u JavaScript

http://googlecreativelab.
github.io/coder/
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Tabnuuya 2.1 (okoH4YaHue)

Ne | Cuctema OnucaHune, BO3MOXHOCTHU CainT npoekra

15 | Android KomnaHus Broadcom paboTana Hag oduumanb- | http://androidpi.wikia.com/
How cBopkon Android 4. OgHako Ha gaHHbIn mo- | wiki/Android_Pi_Wiki

MEHT MOXHO cka4vaTb cOopky Android 2.3, koTo-
pasi, K COXXarneHuto, CNULLKOM MeAfeHHas!, 4TobbI
ObITb NONE3HoM

16 | piCore MuHumanuctuyHbin guetpndytues GNU/Linux, http://tinycorelinux.net/5.x/
Lenb KOTOporo — npegocrasneHne 6asoson armvé6/release/

cuctemsbl ¢ ncnonb3osaHnem BusyBox, FLTK n
ApYroro nerkoBecHoro nporpammHoro obecneyve-
Hus. Paamep guctpubyTtusa okono 10 merabawr,
yCTaHaBIMBAETCS B TEKCTOBOM pPeEXUME

KonuuectBo onepauuonHbix cucteM st Raspberry Pi nocrosHHo pacter. B HacTosiee
Bpems ux 6osiee 30, 1 coobiiecTBO Linux MOCTOSHHO CO3/1a€T YTO-TO HOBOE.

2.2. YcTtaHoBKa OC ¢ nomowbio NOOBS

Camblii mpocToii croco0 ycTaHoBUTH AMCTpUOYTHB Ha Raspberry Pi— uHcTpymeHT
NOOBS ot co3nareneii Raspberry Pi, koTopbiii Mo3BojsSieT NpH MEepBOM 3arpy3ke Bbl-
OpaTh 17151 YCTAaHOBKM OJJHY ONEPaLMOHHYIO CUCTEMY U3 CIIEIYHOLIMX:

O ArchLinux;
O OpenElec;

O Pidora;

O Raspbmc;

O Raspbian;

O Risc Os.

Jlns ycraHoBku auctpuOytvBa anisg Raspberry Pi ¢ momompto NOOBS mnorpebyercs
SD-kapra emkoctbio 4 ['Gaiit unu Gomee. SD-kapTy HeoOXoaumo OTHOpPMATHPOBATH,
B UeM HaM noMokeT nporpamma SD Formatter 4.0, apxuB KOTOpo# JOCTyNEH I 3aKauKH
no ccolike: https://www.sdcard.org/downloads/formatter 4/eula_windows/ (puc. 2.1).

Hrak, ckauMBaeM nporpamMmy, YyCTaHaB/IMBaeM €€ M 3alyckaeM. BpiOupaem Hainy
SD-kapry, HaxaB kHonky Options, 3anaem napametp FORMAT SIZE ADJUSTMENT
paBHbiM ON u dpopmaTtupyem (puc. 2.2).

Hanee ckaunBaeM nporpammHoe odecrnieueHue NOOBS (http://downloads.raspberrypi.
org/noobs) u pacnakossiBaeM ZIP-¢aiin Ha Haury SD-kapTy.

[To 3aBepienuu 3anucy BeiHMMaeM SD-kapTy W3 kapapuaepa KOMIbIOTepa U BCTaBIisieM
ee B Raspberry Pi. [logkmouaem monutop (mo HDMI nnu VGA), knaBuarypy, a Takke
ONUMOHaILHO MbIlIb U Kabenb Ethernet. 3atem nogaem nuranue yepes nopt micro-USB.
[Ipu neproii 3arpy3ke BUIUM MEHIO, Mpeajiararoiiee yCTaHOBUTh OJIHY U3 HECKOJIbKUX
OnepalOHHBIX CUCTEM B CBOOOAHOE MPOCTPAHCTBO HA KapTe namartu (puc. 2.3).
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8 httpsswew.sdeardorg/dowrloadsTormatter_4/eula_window

SIOALA Clte

s 3 SD Association e

AEULIR Associaion Homo = Downlosds » 30 Card Formatier 4.0 = 5D Formatier 4.0 for Windows Download
i End User License Agreement
Developars -
You {"Licontas™) ars granted a Bcencs for the Software dafinad in this End User Licence Agrasmeant ["Agreamsant”) an
Dawnlsads conditsan that you agrae 1o the 1ams and cenditicns of this A;ﬁ!-‘"!"ﬂ If Lizemeea doas mat Bgres to he terms and
condilsond of thes Agreemenl, promplly reluin the Software te SO Card Assocmbon (S0A)

Article 1 License

Sinplifed Specifications

S Cawrd Formatier 4.0
Licensee rs granled the pght to use the software, wncheding the snformalion piowded from s downigadng Sile, users
manuals, and afy dther méda provded 10 Lican: allactraly “Sotwan”), but all apphcable nghts to patants, cognmghts
trademarks and trade secrets in ihe Scltware an not transfemed to Licenses

50 Formafes 4.0 for Mac Downboad
Amicle 2 Use by a Third Pary
HNews & Events

D SDFormatter V4.0
= Format your drive. All of the data :
on the drive will be lost when you Sb
1 format it.
==
S0, SOHG and SDXG Logos ars trademarks of Do not remove the drive during formattine.
S0-3C, LLC. ~ Ower'irite ERASE OFF

- Flash ERASE OFF

Cirive !G: "I Refreszh - Format 80%

Size : 728 GB  Wolume Label : |NOOBS

wh1602

Farmat | Exit |

Puc. 2.2. OkHo nporpammbl SD Formatter 4.0

Pi Recovery - Built:May 24 2013

oY ) B . )

= Install 0OS /1 Edit config o Online help . Exit
Archlinux

R

OpenELEC

pidora

fedora Pidora

F @i

RaspBMC

Raspbian [RECOMMENDED]

RiscO5

t JOYo}

Language: iz English |v|

Puc. 2.3. MeHto NOOBS npu nepBoii 3arpy3ske
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Config editor

i config.txt ;| cmaline.txt |

# Raspberry Pi configuration file

#

# Composite video mode:  NTSC (North America)
# Composite aspect ratio: 4:3

# Overscan: Enabled, 15 pixels
# HDMI resolution: From EDID

# HDMI sound: Enabled

#

# Text fields for firstboot module follow:

#

#Title: HDMI default, NTSC (Morth American) fallback

HDMI is not connected at boot.

#Desc: Output to North American composite video (NTSC) if

#
sdtv_mode=0 E
| ok || cancel |
Language: | Si5 English v
Puc. 2.4. PegaktupoBaHue caiina config.txt
'cﬁ Raspberry Pi = Index page - Arora

File Edit View History Bookmarks Window Tools Help

@ o @ [' http:/fwww.raspberrypi.org/phpBB3/ | [Q- |
& Raspberry Pi « In... [ (]
UDIIIY LT NascpucIiiy ri =]
Forum Topics  Posts Last post When
Basic setup and usage 3623 24025 by Joe Schmoe Tue May 28, 2013 12:48
pm I
MNew Linux user help 1194 1302 by richddean Tue May 28, 2013 12:45
pm
Troubleshooting 4926 33719 by elagil Tue May 28, 2013 12:58
pm
Power users 648 5912 by lewzer Tue May 28, 2013 7:22
am
What software? 472 2805 by joan Tue May 28, 2013 12:27
pm
Education
Forum Topics Posts Last post When

Puc. 2.5. BctpoeHHbliii 6paysep Arora
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[Tocne ycTaHoBKHM onepaliioHHOM cructeMbl Raspberry Pi OyaeT 3arpykatbcs B 0OBIMHOM
pexume. Tem He MeHee NOOBS ocTtaeTcs Ha KapTe, MOITOMY, YAEp)KHUBAs KJIaBUILY
<Shift> Bo BpeMs 3arpy3ku ycTpoONCTBa, MOKHO BEPHYThCS K MEHIO BbIOOpa. DTO MO3BO-
JISIeT MepeKTIOYUTHCS Ha JIPYTYIO OMepallMOHHYIO CUCTEMY WIIM 3aHOBO Mepernucarh ycTa-
HOBKY TEKYIIEW, a Taikke MpeaoCTaBisieT YAOOHbIH WHCTPYMEHT IJis peJaKTUPOBaHUS
YCTaHOBJICHHOM OMNepalMoHHON cucTeMbl — (aill koHpurypauuu config.txt (puc. 2.4) u
naxe BeO-Opayzep (puc. 2.5), Tak uTO B ciiydae mpodJieM ¢ YCTAaHOBKOM MOXHO OyAeT
HaliTu uHpopmaimio B CeTr Ha TeMaTUYeCKuX Gopymax.

2.3. YctaHoBKa guctpubytuBa Raspbian
C MOMOLUbLIO 3arpy304HOM KapThbl

PaccmoTpum mponiece yctaHoBku auctpubytuBa Raspbian ¢ momompio (aiina o6pa3sa,
3anvcaHHoro Ha SD-kapty. CHavana ckauuBaem cam o6Opa3. JuctpubytuB Raspbian
wheezy, HeoOxoaumblii 17151 padoTel Raspberry Pi, Mo>kHO HalTH Ha oduLMATBLHOM caifTe
npoekta www.raspberrypi.org B paznese Downloads (puc. 2.6).

‘Ruspberrg Pi® Quick Start  Downloads BuyCodecs Forum FAQs  About

Raspbian

©

Image

Torrent 2013-07-26-wheezy-raspbian zip torrent

Description A Debian wheezy port. optimised for the Raspberry Pi
Release Date 2013-08-17

Version wheezy

Kermel 36

LURL Link

Release Motes release_notes txt

Puc. 2.6. CtpaHuua npoekta Raspberrypi.org gns ckadunsanus obpasa Raspbian

Jlns 3anucu obpasza Raspbian Ha SD-kapty Bocmosibdyemcs mnporpammoit Win32 Disk
Imager, ckauyaTb KOTOpylO MOXHO IO ccblike: http://sourceforge.net/projects/
win32diskimager/files/latest/download?source=navbar. Bribupaem HyxHbIli 00pa3 u
3anvcbiBaeM Ha KapTty (puc. 2.7).

3arem BcTaisieM kapty B Raspberry Pi, BkiitouaeM ero u nokugaemcsi nosiBJI€HUsE MEHIO
KoH(purypauuu raspi-config (puc. 2.8).

PaccMoTprM HEKOTOpBIE ITyHKTBI MEHIO:

O Expand Filesystem — pacimypeHue paszejia Ha Bce MpPOCTPaHCTBO (hiieln-HaKo-
nuTensl, onepauus OyaeT BBITIOJTHEHA Mociie Nepe3arpy3Ku;

O Change User Password — n3menenue naposis nons3oBatens Pi;
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Image File
’LOK_RASPBERR‘FPHngramsfm13—0?—2&—wheez‘y—raspbian.lmg E‘

Device —

e =]

Copy [T MD5 Hash;

’—ngvess
|II 6%

Version: 0.9 Cancel Read Write Exit |
0.76746MB/=s Y

Puc. 2.7. 3anuck o6pasa ¢ nomouysto nporpammel Win32 Disk Imager

Puc. 2.8. MeHto koHurypauum Raspbian

O Enable Boot to Desktop — 3amyck rpadguueckoro pexxuma npu 3arpysKe;

O Internationalisation Options — BbIOOD sI3bIKa U PErMOHATIBHBIX HACTPOEK:

Change locale — wu3MeHeHMe s3blka. YCTaHaBJIMBaeM JBa 3HAYCHMS:
en_GB.UTF-8 u ru_RU.UTF-§;

Change Timezone — HacTpoiika 4acOBOro Mosca;

Change Keyboard Layout — n3MeHeHHe packiagKku KJaBUaTyphl;

O Enable Camera — noaaep»xka MoayJisi kamepsl (puc. 2.9);

O Overclock — yBenuueHue 4acTtoThl npoueccopa (pa3roH). MoxkHO pa3orHaTth 10
1 IT;

O Advanced Options — 10MOJHUTENIbHBIE TTAPAMETPbI:

Overscan — HacTpolika pexkrMa overscan (BbUieTa pa3BepTku). Eciau mo kparo
n300pakeHUss MMeeTCsl IIMpPOKas 4YepHas TIoJioca, TO HEOOXOAUMO BBIKIHOUYHUTH
(Disable) sToT pexum;

Hostname — ums komnbioTepa B CETH, 10 YMOJIYaHUIO raspberrypi;

Memory split— koinuecTBO mnamsTH, BblaenasieMoe mnoja Buaeo. Ilo ymomnua-
Huro — 64 MoOaiiT;
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e SSH — BritoueHue ssh-ceppepa;
e Update — oGHOBIEHHE MporpaMMsblI raspi-config;
O About raspi-config — undopmaius o mporpamme.

3aBepiivB HacTpoiiky, BbiOMpaeM Finish. Cuctema 3ampocut pa3peleHue Ha rnepesa-
rpy3ky. Cornamaemcs. Eciau Bbl o3xe 3aXOTUTE MOMEHATh KaKWe-TO HACTPOMKH, HEe0O-
XOJIUMO OyJIeT B KOHCOJIM HAOpaTh KOMaH/Y:

sudo raspi-config

[Tocne nmpopomkUTeNbHON Tiepe3arpy3ku CUCTeMa BBIHAET Ha 3arpoc JIOTUHA W MapoJisl.
BBoaum JsioruH pi ¥ maposib, KOTOPbIM ObUT yKazaH npu HacTpoiike. Jljig 3amycka rpa-
¢dbuueckoro pexkrma Habupaem B KOHCOJIM KOMaHy:

startx
W mornajiaeM Ha padouwii crost Raspbian (cwm. puc. 2.9).

Ha sTom ycraHoBKa v mepBUYHAs HACTPOMKA CUCTEMBI 3aBEPLLECHBI!

1%

'

m @i ¢ @ ibip e

Puc. 2.9. Pabounin cton Raspbian
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[lononHuUTernbHOe OCHalleHue
MuUHU-INK Raspberry Pi

3.1. Kopnyc

Crtpemsich caenaThb YCTPOMCTBO Kak MOXKHO JelleBlie, pa3padOTUMKUA BBIKMHYJH BCE
"nmuHee". B 3ToT paspsaa nonan u kopmnyc. [lnara ¢ Topuaiinmuy Bo BCe€ CTOPOHBI pa3be-
MaMH BBITJISIIAT OYeHb 0€33alIMTHO, U ee XOueTcs BO YTo-HUOyab crpsTtatb. Kopmycos
non Raspberry Pi cymiecTByer kyda — pa3HbIX, Ha 1000 Bkyc. MOXXHO 3akazaTh U
CTaHJAPTHBIN MIACTUKOBBIN Kopiyc (puc. 3.1). Llensr — B paiione 10 nosnapos.

Puc. 3.1. CtaHgapTHbIii nnacTukosbIi kopnyc Ans Raspberry Pi

Kopnyc MoxHO Haneudarate Ha 3D-npuHTEpe (COOTBETCTBYIOLIME MOMAEIM JIETKO HAWTH
novickoM B MHTepHeTe), MOKHO BBIMWINTH €r0 U3 OpPrcTekia U Jake coOpaTh U3 KOHCT-
pykropa Lego. MHTepHET-Mara3suHbl TakKe MpeaiaratoT MHOKECTBO MOJENEH, U HEKOTO-
pble U3 HUX BecbMa CTUJIbHBIE (puc. 3.2 1 3.3). Tak 4TO HAWTU KOPMYC MO CBOEMY BKYCY
He npob6iema. Ho kopnyc xenateneH. C Hum Raspberry Pi BBIMISIUT Kak MOJTHOLIEHHBIN
KOMIIBIOTEP, U IJIaBHOE — KOPITYC BBIMOJHSAET 3alUTHbIe (PYHKLIMH.
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Puc. 3.2. COOpHbIii LBETHOI kKOpnyc Puc. 3.3. Ewe oaunH kopnyc
ana Raspberry Pi ansa Raspberry Pi

3.2. UICTOYHUK NUTAHUA

Jlnst Raspberry Pi TpeGyercst 610k nutaHus ¢ TokoM He MeHee 700 MA, 1 yeM Tok 00JIb-
e — tem ayuine. J{ns cBoero nepsoro Raspberry Pi, Ha KOTOpPBIH S yCTaHOBUJI IUCTPH-
OoytuB Raspbme, Obu10 Hcmonb30BaHO MoA3apsAHOE YCTPOMCTBO 1ist TenedoHa Samsung
(puc. 3.4). U Ha ognom u3 moux Raspberry Pi oHo Gecriepe6oitHo paGoTaeT 10 cux mop.

(= 3
Puc. 3.4. 3apagHoe ycTpoincTeo Samsung Puc. 3.5. 10-BaTTHbIn USB Power Adapter ot iPhone,
ansa Raspberry Pi Bblgatownii Tok 2,1 A HanpspkeHuem 5 B

K tomy, nepsomy Raspberry Pi, 3 BHeIIHUX yCTpOICTB ObLIH MOAKIIIOUEHBI TOJIBKO KJla-
BUATYypa W MbIllIb. ECIIN 5ke UCIOIb30BaTh JAOTMOJHUTENILHBIC YCTPOMCTBA, TIOKITIOYaeMble
no USB (nanpumep, agantep Wi-Fi unu USB-kamepy), norpedyercs 6osee MOITHBII
UCTOYHMK NUTaHus — Hanpumep, 10-BartHeiii USB Power Adapter ot iPhone, Bbigato-
il Tok 2,1 A Hanpsbkenvem S B (puc. 3.5).
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Ecnu ne xBaraer USB-BX0oA0B, U /Uisl pacuIMpeHHss UX KOJIMYECTBA Bbl UCIOJIb3YyETEe Ka-
koi-mu6o USB-koHneHTpatop (xab) — Hanpumep, 7-moptobiii Defender Hi-speed USB
Hub (puc. 3.6), To npu noakitoyeHun yepe3 Hero BHeuHero USB-aucka win HECKOJIb-
KHX YCTPONCTB HEOOXOAMMO JOMOIHUTENbHO 3anuThiBaTh 3TOT USB-xab uepe3 BHewHu
WUCTOYHUK IMUTAHMS.

Puc. 3.6. USB-xab ¢ BHELUHUM UCTOYHMKOM NUTaHUSA

3.3. KnaBuaTtypa 1 Mmbilb

JIst paGoThl HEOOXOAMMBI KJIaBHATypa W Mblllb. YCTpoWCTBa ¢ pazbeMoM PS/2 He mo-
nouayT. 3aaercTBoBath A1 HUX ABa USB-Bxona (Ha kjaBUaTypy U Ha MbIlb) Helese-
coo0Opa3Ho, MOATOMY Jiyulle npuodpectr 6ecnpoBOIHONH HAOOP U3 MBIIIM U KJIaBUATYpPHI.
[Tepen nokynkoi HeOOXOAUMO YOEAUThCS, YTO KJIaBUaTypa BXOJUT B CIIMCOK COBMECTH-
moro obopynosanusi (http://elinux.org/RPi_VerifiedPeripherals). 51 B kauectBe ycr-
poiicTBa BBO/Ia MCIOJIb30BAJl MUHU-KJIABUATYPY CO BCTPOEHHBIM TaunaaoMm (puc. 3.7).

FI0  Del
)

0’ eack "
P\

<l Enter

AltGr  Win

Puc. 3.7. becnpoBogHas MUHU-KNaBuaTypa co BCTPOEHHbIM Ta4ynagom
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3.4. MoHuTOp

EcTb Heckosibko BapuaHTOB nopktoueHus: Raspberry Pi k MOHUTOpPY WM TeaeBU30DY.
[Ipexxne Bcero, ato mopt HDMI, koTopeiii obecrieunBaeT BbIBOJ LIM(PPOBBIX BHIICO- U
ayAMOCUTHAJIOB C MOJJIEPKKOM 14 pa3nuyHbIX pazpeuieHud BUIEO.

Buneocurnan MoxeT ObITh niepenad Takke Ha BxoJa DVI (ctaHpapTHBIN 1y1s MHOTHX MO-
HUTOPOB), MPU 3TOM JJIsl TIOAKIIOUYCHHUSI K MOHUTOPY MoHanooutces nepexogqnuk HDMI-
DVI (puc. 3.8).

Puc. 3.8. NepexoaHuk
HDMI-DVI

Ele onuH BapuaHT BbIBOJIA BUJI€OCUTHaIa — cTaHAapTHhIM pazbeM RCA ("Trosnbnan"),
Ha KOTOPBINA BBIBOAWTCA KOMITO3UTHBIM BuaeocurHan B cranaapre NTSC wnm PAL. Tlo
cpaBHeHuto co craHaaptoM HDMI stoT Bbixon obecneurBaer ropasao 0Oosiee HU3KOE
paspeuieHre. B npopaxke MMEOTCS MalleHBKME MOHMTOPBI, MOJK/IIOYAaeMble MO BXOAY
RCA. Botr u s npuobpen cebe monutop 4,3" ¢ pazpemenuem 800x480 mnukcenon
(puc. 3.9) no uene Bcero 25 nomnapos (B Kutae Ha calite aliexpress.com).

Puc. 3.9. MoHnuTop 4,3" co Bxogom RCA ansa Raspberry Pi
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Puc. 3.10. NpeobpasosaTtenb Bugeo HDMI-VGA

Hns noaxmouenus k Raspberry Pi VGA-monuTopoB HeoOxonum mpeoOpa3oBatesib,
HDMI-VGA (puc. 3.10), Kynutb KOTOpBI Tak:ke MO>kHO B KuTae no tene 1o 10 nosiapos.

Ecnu npu noakiatoueHuyn MoHutopa uiu tenesusopa no HDMI Raspberry Pi aBromatu-
YeCcKH onpefesiseT pa3pelleHre dKpaHa, To Mpu noakioueHn VGA HeoOX0IMMO BpyY-
HYIO BHECTH B ¢aiin1 config.txt, HAXOIALIMIICS Ha KapTe MaMsTH, CJAeAyIOLMe U3MEHEHUS:

# uncomment if hdmi display is not detected and composite is being output
hdmi force hotplug=1

# uncomment to force a specific HDMI mode (this will force VGA)

hdmi group=2

hdmi mode=16

# uncomment to force a HDMI mode rather than DVI. This can make audio work in
# DMT (computer monitor) modes

hdmi drive=2

[lapameTp hdmi mode=16 ONpeAesseT pa3pelleHUe dKpaHa U 4YacTOTy Pa3BEPTKH, U €ro
TOYHOE 3HAUYEHHE MOXKHO MoaodpaTh skcnepuMeHTalbHO. [lepeuens Becex omnuuii gaiina
config.txt MokHO mocmoTtpers B MHTepHere no aapecy http://elinux.org/RPiconfig, a
CITMCOK Pa3pelleHuid )i apaMeTpa hdmi mode MPEACTABIIECH B JUCTUHIE 3.1.

JNTucTturr 3.1. Cnucok paspeweHnin ans napameTpa hdmi mode

hdmi mode=1 640x350 85Hz
hdmi mode=2 640x400 85Hz
hdmi mode=3 720x400 85Hz
hdmi mode=4 640x480 60Hz
hdmi mode=5 640x480 72Hz
hdmi mode=6 640x480 75Hz
hdmi mode=7 640x480 85Hz
hdmi mode=8 800x600 56Hz
hdmi mode=9 800x600 60Hz
hdmi mode=10 800x600 72Hz
hdmi mode=11 800x600 75Hz
hdmi mode=12 800x600 85Hz
hdmi mode=13 800x600 120Hz
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hdmi mode=14
hdmi mode=15
hdmi mode=16
hdmi mode=17
hdmi mode=18
hdmi mode=19
hdmi mode=20
hdmi mode=21
hdmi mode=22
hdmi mode=23
hdmi mode=24
hdmi mode=25
hdmi mode=26
hdmi mode=27
hdmi mode=28
hdmi mode=29
hdmi mode=30
hdmi mode=31
hdmi mode=32
hdmi mode=33
hdmi mode=34
hdmi mode=35
hdmi mode=36
hdmi mode=37
hdmi mode=38
hdmi mode=39
hdmi mode=40
hdmi mode=41
hdmi mode=42
hdmi mode=43
hdmi mode=44
hdmi mode=45
hdmi mode=46
hdmi mode=47
hdmi mode=48
hdmi mode=49
hdmi mode=50
hdmi mode=51
hdmi mode=52
hdmi mode=53
hdmi mode=54
hdmi mode=55
hdmi mode=56
hdmi mode=57
hdmi mode=58
hdmi mode=59
hdmi mode=60

848x480 ©
1024x768
1024x7768
1024x768
1024x768
1024x7768
1024x768
1152x864
1280x768
1280x768
1280x768
1280x768
1280x768
1280x800
1280x800
1280x800
1280x800
1280x800
1280x960
1280x960
1280x960
1280x1024
1280x1024
1280x1024
1280x1024
1360x768
1360x768
1400x1050
1400x1050
1400x1050
1400x1050
1400x1050
1440x900
1440x900
1440x900
1440x900
1440x900
1600x1200
1600x1200
1600x1200
1600x1200
1600x1200
1600x1200
1680x1050
1680x1050
1680x1050
1680x1050

OHz
43Hz DO NOT USE
60Hz
70Hz
75Hz
85Hz
120Hz
75Hz
reduced blanking
60Hz
75Hz
85Hz
120Hz reduced blanking
reduced blanking
©60Hz
75Hz
85Hz
120Hz reduced blanking
60Hz
85Hz
120Hz reduced blanking
60Hz
75Hz
85Hz
120Hz reduced blanking
60Hz
120Hz reduced blanking
reduced blanking
60Hz
75Hz
85Hz
120Hz reduced blanking
reduced blanking
60Hz
75Hz
85Hz
120Hz reduced blanking
60Hz
65Hz
70Hz
75Hz
85Hz
120Hz reduced blanking
reduced blanking
60Hz
75Hz
85Hz
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hdmi mode=61
hdmi mode=62
hdmi mode=63
hdmi mode=64
hdmi mode=65
hdmi mode=66
hdmi mode=67
hdmi mode=68
hdmi mode=69
hdmi mode=70
hdmi mode=71
hdmi mode=72
hdmi mode=73
hdmi mode=74
hdmi mode=75
hdmi mode=76
hdmi mode=77
hdmi mode=78
hdmi mode=79
hdmi mode=80
hdmi mode=81
hdmi mode=82
hdmi mode=83
hdmi mode=84
hdmi mode=85
hdmi mode=86

1680x1050
1792x1344
1792x1344
1792x1344
1856x1392
1856x1392
1856x1392
1920x1200
1920x1200
1920x1200
1920x1200
1920x1200
1920x1440
1920x1440
1920x1440
2560x1600
2560x1600
2560x1600
2560x1600
2560x1600

120Hz reduced blanking
60Hz
75Hz
120Hz reduced blanking
60Hz
75Hz
120Hz reduced blanking
reduced blanking
©60Hz
75Hz
85Hz
120Hz reduced blanking
60Hz
75Hz
120Hz reduced blanking
reduced blanking
60Hz
75Hz
85Hz
120Hz reduced blanking

1366x768 60HzZ
1080p 60Hz

1600x900

2048x1152
720p
1366x768

reduced blanking
reduced blanking

60Hz

reduced blanking

3.5. YBennyeHne TakToBOM 4YacTOTbl (Pa3roH)

Munu-komnerotep Raspberry Pi ¢ MOMeHTa Bbllycka MOJJAEPKUBAET OBEPKIOKHMHI U
OBEPBOJIBTUHI MpOLIECCOpa C MOBBILIEHUEM, COOTBETCTBEHHO, €r0 TAKTOBOM YacTOThI U
HarpsDKEHMsI, YTO MOXKHO OCYIISCTBUTH KOPPEKTHUPOBKOM onuuid (aitna config.txt. DTo0,
OJIHAaKO, IPUBOJUT K U3JIULITHEMY HArpeBy MOJYJIs, MO3TOMY M3HAa4YalIbHO OBIJIO CKa3aHo,
YTO pa3roH Mpoleccopa HapyulaeT ycjloBUsl rapaHTHH. Tem He MeHee, pa3pabOTUMKU
MPOBEJIA TLIATEJIbHBIE UCIBITAHUS U CO3JAJIM CXEMY OBEPKJIOKMHIA C IMOBBILIEHUEM Ha-
MPsKEHUS, TIPU KOTOPOK OHM IFOTOBBI COXPAHHUTh FapaHTHIO. DTO U eCTh "oduimanbHbIi
TypOOpexuM" Mo KOHTPOJIEM JpaiBepa cpufreq.

OduimansHeIii TYpOOpEKUM TIpeIycMaTpPUBAEeT Pa3roH Mpoieccopa B MOMEHTHI MaKCH-
MaJIbHOM Harpy3ku W CHWKE€HHE YacTOThbl MPH TMOBBILLIEHUWH ero teMnepaTtypsl 10 85 °C.
B sTtom cnydae kommnbroTepy Raspberry Pi Huuero He yrposkaeT Ha NMpOTSIKEHHHM BCETO
CpOKa ero dKCIUTyaTaluu.

B mento kondurypauuu auctpudytusa Raspbian raspi-config (puc. 3.11) npennaraercs
NATh 111a0JJOHOB OBEPKJIOKMHIa, MAKCUMAaJIbHBIN U3 KOTOPBIX pasroHsetr ARM-npoueccop
no 1 I'Tu. B aToM pexume mpolieccop MOKa3biBa€T MPOU3BOAUTEIBHOCTh LEI0UMUCIICH-
HbIX BbIUMCIIEHUH Ha 52 % BbIlle, yeM B cTaHgapTHOM pexkume 700 MI'n, onepauuu
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C MJiaBaroliei Toukoi B Tecte nbench BeimonHstoTes Ha 64 % ObicTpee, a TECThl MAMSATH
MOKa3bIBAIOT MPUOaBKy 55 %.

B cnyuae, ecnu n3-3a cAMIIKOM OOJTBIIMX YCTAHOBOK OBEPKIIOKMHIa KOMITBIOTEP OTKAa3bl-
BAaeTCs 3arpy>kaTbes, HAAO MPH ero 3arpy3ke yAepkuBath kiasuiry <Shift> — torna Ha-
CTpoOiikH cOpocsaTes 10 NeONTHBIX, U MOXKHO OyJIeT BbIOpaTh ypOBEHb MOMEHBbIIIE.

Puc. 3.11. LLUaBnoHbl 0BEPKNOKMHIa B MEHIO KOHUrypauum raspi-config

Puc. 3.12. YcTaHoBKa nacCuBHbIX pajnaTtopos
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Oco60 ropsiune mecta Ha miuare Raspberry Pi— sTo cam mpoueccop, Ethernet/USB-
KOHTPOJUIep M CTaOWUIM3aTOp HaMpsuKeHUs NuTaHus. JIJis yMeHbUIeHUs TeMrepaTypbl
MO>KHO YCTaHOBHUTb HA 3TH 3JIEMEHTHI NacCHMBHbIE paauaTopsl (puc. 3.12), "mocagus" nux
Ha TepMokiieil. Takoe oxyaxkIeHWe MO3BOJUT MOJJAEPKUBATh TeMIlepaTypy Mpoueccopa
npu paboTe B JACCKTOITHOM PE&KHME U C MCIOJIb30BaHHWEM mporpamm B paiioHe 50 °C.
[TocmotpeTs Temneparypy miatsl (B Muwliurpanycax lLlenbcusi) MOXKHO B TepMHUHalIe
KOMaH/I0M:

cat /sys/class/thermal/thermal zone0/temp

3.6. NopknoyeHne USB-HakonuTens

B kauectBe HocuTens uHpopmauuu B Raspberry Pi MoxkHO ucnosib3oBats USB-duewky
WM BHEUIHWH KECTKUM OUCK. {714 ’)KeCcTKOro nmcka cieayeT OpraHu3oBaTh OTHAEJIBHOE
nuTaHue, nockojbkKy USB-mopTel miaTel HA TaKue Harpy3KW HE pacCUMTaHbl, M, B JIy4-
IeM ciyuae, )KeCTKHI JTUCK TPocTo He ompenenurtcs. Utak, nonkmovaem USB-duemky
Y BBITTOJIHSIEM KOMAaHJY:

sudo fdisk -1

Komanna mnokakeT Bce HOCHTENHM, KOTOpble TOAKIIOUEHbl K Hamemy Raspberry Pi
(puc. 3.13). Uckomblii myThk K ycTpoicTBY: /dev/sdal.

pi@raspberrypil ~ § sudo fdisk -1

Disk /dev/mmcblke: 3980 MB, 3980394496 bytes

4 heads, 16 sectors/track, 121472 cylinders, total 7774208 sectors
Units = sectors of 1 * 512 = 512 bytes

sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes [ 512 bytes

Disk identifier: 0x80047c7a

Device Boot Start End Blocks Id System
/dev/mmcblkopil 8192 122879 57344 c W95 FAT32 (LBA)
Jdev/mmcblkep2 122880 7774207 3825664 83 Linux

Disk /dev/sda: 16.8 GB, 16013852672 bytes

78 heads, 14 sectors/track, 28641 cylinders, total 31277056 sectors
Units = sectors of 1 * 512 = 512 bytes

sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimumfoptimal): 512 bytes / 512 bytes

Disk identifier: ©xc3072e18

Device Boot Start End Blocks Id System
/dev/sdal 8064 312776055 15634496 c W95 FAT32 (LBA)
pi@raspberrypil ~ § I

Puc. 3.13. Cnncok noaKkntovYeHHbIX HOCUTENEN

Jlnst hopmaTupoBaHust HOCUTENs 3amyckaeM nporpammy fdisk (puc. 3.14):

sudo fdisk /dev/sdal

Bnauane komaH10#l d yganiseMm CyIIecTBYIOIINME pasliesibl (Hy»KHbIe pa3zielibl BhIOMpaeM
urdpamm), 3aTeM co3gaeM HOBbIN pazzest ¢ MOMOIIbIO KOMaH/Ibl n (Bce 3HAUEHUsI TTPUHU-
MaeM IO YMOJYaHHUIO) U COXpaHsIEM MPoJIeJIaHHYIO paboTy ¢ MOMOIIbIO KOMaH/bI w.

Coznaem Ha HocuTene GalIoByIO CUCTEMY ext2:

sudo mkfs -t ext?2 /dev/sdal
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‘@ pi@raspberrypil: ~ ;lglﬂ
=]

Puc. 3.14. 3anyck nporpammesl fdisk

MoHnTupyewm:

sudo mount -t ext2 /dev/sdal

YrtoObl 00eCreYynTh aBTOMATUYECKOE MOHTHUPOBAHWUE HOCHTENS TMPU KaXKIOW 3arpyske
Raspbian, coznaem nanky:

sudo mkdir /mnt/flash
sudo chmod -R 777 /mnt/flash

OTtkpbiBaeM ¢aiiin HacTpoek:

sudo nano /etc/fstab

n I[O6aBJ'I$I€M B HEIr'o CTPOKY:

/dev/sdal /mnt/flash ext2 defaults, auto,umask=000,users,rw 0 O

COXpaHHCM H Tiepe3arpykacm YCTpOﬁCTBO. Tenepb npu 3arpy3ke HOCHTCIIb HNOJDKCH
ABTOMAaTH4YCCKHU IIPUMOHTHPOBATLCA, YTO MOKHO IIPOBCPHUTH KOMAaH/10M:

daf

OHa BbIBEIET CITUCOK NMPUMOHTHPOBAHHBIX YCTPOHCTB ¢ YKa3aHMEM TOYEK UX MOHTHPO-
BaHus (puc. 3.15).
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pi@raspberrypil ~ 5 df
bainoeana cuctema 1K-bnokoB Wcnonb3oBaHo [JocTynHo Mcnoib3oBaHo% CMOHTMPOBAaHO B
rootfs 3763920 1737852 1854796 49% [
/dev/root 3763920 1737852 1854796 49% [
53720 0 53720 0% /fdev
12396 392 12004 4% /frun

5120 8 5120 8% frun/lock
24780 0] 24780 0% /run/shm
57288 18888 38400 33% /fboot
/dev /sdal 15630400 1516800 14113600 10% /mnt/flash
pi@raspberrypil ~

Puc. 3.15. Cnucok npMMOHTUPOBAHHbIX YCTPONCTB

3.7. MoaknoyeHue XecTKoro gucka

Ecnu Bam Hy)keH 3Ha4yMTEIbHBIA OOBEM AMCKOBOTrO MPOCTpPAHCTBA — HAMpUMeEp, A
xpaHeHus: ¢hpuabMoB, oobema ¢uenn-Hakonutens USB He xBatur. Heob6xoamumMo moikiro-
YyaTh BHEIUHUH >KeCTKUM auck. Jljis 3TOro Mbl BOCIOJIb3yeMCs, KaK YXke OTMeqalloch
panee, USB-xabom ¢ BHemnHuMm wuctouHukom nuranus Defender Hi-speed USB Hub
(cM. puc. 3.6) ¥ MOJKIIIOYMM Yepe3 Hero mnepeHocHou xectkuit quck WD 320 ['Gaitr
(puc. 3.16) ¢ daiinosoii cuctemoit NTFS.

Puc. 3.16. BHewHui xecTtkuin guck WD 320 M6ant

B nuctpubyture Raspbian on MoHTHpyeTcs kak read-only (TOMBKO AJis YTEHHs ), YTO HAC
He yctpauBaet. [[ns nonnepskku 3anucu Ha NTFS w3 Linux yctaHOBUM HY’KHBIE Apaii-
BEpBI:

sudo apt-get install ntfs-3g
Jlanee y3HaeM uMs paszesia J1jii MOHTUPOBAHMUS:

sudo fdisk -1

U3 pesynbrara BeiBoma (puc. 3.17) 3akmoudaem, uto BHemHud HDD B manHom ciydae
umeet ums sdal.
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Puc. 3.17. Cnucok pasgenos

Tenepb CO3JacM KaTtaJior jid MOHTUPOBAHUA:

sudo mkdir /mnt/Arhiv

U npenocrasisgem 0CTyN K HEMY BCEM IpyIIIIaAM:

sudo chmod 777 /mnt/Arhiv

‘| My documents ~ &8 7 = & 5} J 7’5'
Ci\Usersuser \Documents
MName éxt Siie Type Changed
& Parent directory  1511.2013 14:39:22
DipTrace

Manka c pain.. 11112013 2:28:45

la C pann..

et mw '_l‘

|

0E26-120711-071013
BOOK_ARDUINO
BOQK_ARDUINO_red
BOOK_ARDUINO_redl
BOOK_RASPBERRYPI
BOOKS

DENWER
DOWNLOADS

IDE

iRobot

Im

marina
MS_Office 2007 _rus
my_books
MYANDROID
MYBOOKS
MyClientVKontakte
quadrokopter

workspace

am

& - GE@aE |t
Size Changed Rights

02122013 16:11:53 PWEF-XT-X
0212.201315:04:16  rwacrwocrwee
02.12.2013 15:04:40 FWEFAGEIWE
02122012 15:04:46  rwarwsra
0212.201315:05:11  rwxrwaxrwx
02122013 15:09:22 rwarwscrwx
02.12,2013 15:09:22 FWEMWHTWE
02,12,201315:13:43 PWHTWIHTW
02.12.201315:20:12 PWXTWXIWX
0212.201315:20:17  rwacrwocrwee
02122013 15:20:18 PWETWXIWX
02.12.2013 15:20:32 PWEMWXTWX
0212.201315:20:39  rwacrwacrwa
02122012 15:22:09  rwaracirwx
02122013 15:26:16  rwarwadrwx
02122013 15:26:23  rwacrwoinw
02,12.201315:37:53  rwanwocrw
0212.201315:37:56  rwxrwxrws
02.12.2013 15:39:08 PWETAXIWX
0212.201315:41:43

I

TAIIACIW

3
Q
m

roo ¥

Puc. 3.18. PesynbTaT MOHTUPOBaHUA guUcCka
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Cnenaem Tak, 4ToObI Halll TMCK MOHTUPOBAJICS MpH 3arpy3ke. OTKpbiBaeM daiin /etc/fstab:

sudo nano /etc/fstab

1 100aBisieM B KoHel ¢aiiia cleAyrolLyto CTPOKY:

/dev/sdal /mnt/Arhiv ntfs-3g defaults,rw 0 1

[lepesarpyxaem cucteMy U BUAMM, YTO JUCK MPUMOHTUPOBaH (puc. 3.18).

3.8. MNopgknroyeHue Wi-Fi

[Ipumenenui Raspberry Pi MokHO mpuaymaTh BeJIMKO€ MHOXKECTBO, U HE BCerja Ipu
ATOM YJI0OHO BECTH K HEMY CeTeBOU kabenb. Pemmnm 3Ty mpoGiemMy ¢ oMol aaanTe-
pa Wi-Fi, noakmouaemoro uepe3 USB. V MeHs B Hanuuuu uMersics agantep, KyrjieHHbIH
B Kutae no uene 7 gosuiapoB (puc. 3.19). Ilo3umonupyercss oH B UHTEPHET-Mara3uHe
KaK yCTpoiicTBO cnieranbHo 11 Raspberry Pi.

5.1|:|.1-

Sratiry
ﬂu.‘l'lt'f

|

Puc. 3.19. USB-agantep Wi-Fi

Eme pa3 nanmomHro, uro npu noakmodyeHud ananrepa Wi-Fi, kak u moboro apyroro
BHEIIHEro YCTPOMCTBa, 3anuThiBaTh Raspberry Pi ciegyeTr ot moctarouno mouiHoro 6:1o-
Ka MUTaHMsL.

Hrak, noakmoyaem aganrep B USB-nopT v nposepsieM, onpeaeauT Jiu ero cuctema. Pe-
3yJbTaT BBIMOJHEHUS! KOMaH/bl iwconfig (puc. 3.20) mokasbIBaeT, YTO Halle YCTPOMCTBO
HaMUJEHO.
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pi@raspberrypi2: ~
@ain Mpaeka Bua Mouck TepmuHan CnpaBka
pi@raspberrypi2 ~ $ iwconfig
wlan® unassociated Nickname:"<WIFI@GREALTEK=>"
Mode:Managed Frequency=2.412 GHz Access Point: Mot-Associated
Sensitivity:0e/e
Retry:off RTS thr:off Fragment thr:off
Power Management:off
Link Quality:® Signal level:® Noise level:@
Rx invalid nwid:® Rx invalid crypt:® Rx invalid frag:e
Tx excessive retries:® Invalid misc:0 Missed beacon:®

lo no wireless extensions.
ethe no wireless extensions.

pi@raspberrypiz ~ % I

Puc. 3.20. PesynbTaT BbINONHEHUA KOMaHAbl iwconfig

Tenepb CKaHUPYEM MPOCTPAHCTBO HA MOUCK NJOCTYITHBIX 6€CHpOBOI[HBIX ceTeu KOMaHI[Of/lIZ

sudo iwlist wlanO scan

u Buaum (puc. 3.21), uyro HaiigeHa Touka aoctyna AndroidAP (B maHHOM ciydae 3TO
miaHmeT Samsung GalaxyTab 2, HacTpoeHHBIH kak Touka goctymna Wi-Fi).

3@ pi@raspberrypi2: ~

®ain MNpaska Bug Mowmck TepmuHan Cnpaska
pi@raspberrypi2z ~ $ sudo iwlist wlan® scan
wlan® Scan completed :
Cell 81 - Address: 9C:E6:E7:F9:56:79
ESSID:"AndroidAP"
Protocol:IEEE 862.11bgn
Mode:Master
Frequency:2.437 GHz (Channel 6)
Encryption key:on
Bit Rates:65 Mb/s
Extra:rsn_ie=30140100000fac040100000fac040100000fac020cO0
IE: IEEE 802.111/WPA2 Version 1
Group Cipher : CCMP
Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : PSK
Quality=100/1060 Signal level=94/100

pi@raspberrypiz ~ 5 JJ

Pwuc. 3.21. MNownck AocTynHbIX 6eCcnpoBOAHbIX CETEN

Tenepb COEJIMHUMCSL C TOYKOM A0CTyIa mno WPA—LHI/I(I)pOBaHI/Ho. CoenuHeHne ¢ TakuM
LHI/Id)pOBaHI/IeM NOJACP>KHMBACT YTHUIIMTA wpa supplicant.

C IMOMOIIBIO YTHUJIIUTBI wpa passphrase, KOTOpPasg BXOOAUT B COCTaB IIaKEeTa wpa

supplicant, FEHEPUPYEM MapoJib Ha OCHOBE KJIOYa JOCTyMa (11 MO TOUKHM J0CTyma
AndroidAP — lcwt9634):

wpa passphrase AndroidAP lcwt9634

YTunura BbljaeT creHepupoBaHHY0 cTpoky psk (puc. 3.22).
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pi@raspberrypi2: ~
Main Mpaeka Bug Mowck TepMmuHan CnpaBka

.

pi@raspberrypi2z ~ § wpa_passphrase AndroidAP lcwt9634
network={
ssid="AndroidApP"

#psk="1lcwt9634"

psk=cbcal48e9a54e30be4b478634809483ce4552289aff6e529bc6dsbf1b26fb63d
}
pi@raspberrypiz ~
pi@raspberrypiz ~

5 sudo nano -w fetc/wpa_supplicant/wpa_supplicant.conf

S

Puc. 3.22. l'eHepupoBaHue cTpoku psk

Jlanee 6510k, coaeprkaiiuii ssid ceTu u cTpoky psk, BcTapiisieM B KOHEl| KOHPUTYpallMOH-
Horo (paiina /etc/wpa_supplicant/wpa_supplicant.conf ( puc. 3.23).

835 pi@raspberrypi2: ~

®ann Mpaeka Bup Mowck TepmuHan Cnpaeka
GNU nano 2.2.6

Etrl_interface:nlﬁ:fvarfrunjwpa_Suppltcant GROUP=netdev
update_config=1

network={

ssid="AndroidAP"
psk=cbcal48e9a54e30be4b478634809483ce455228%aff6e529bc6dBbf1b26Fb63d
3

Puc. 3.23. [lo6aBneHune faHHbIX B KOHpUIypaLmMoHHbIA dann wpa_supplicant.conf

B 3aBepiuenue nepesarpyxaem Hai Raspberry Pi u HaOnrogaem nojkiiroueHUe K TOUKE
JNOCTyTa Ha miaHuere Samsung (puc. 3.24).

@ HacTpoiiku = Paspew. ycrp-sa | ¥¥ Hacrpoika | =,

Mopgem n To4ka gocTyna > [lepeHocHas Tou4ka gocTyn..

& wi-Fi [0 | ) AndroidAP S

paSDELLIMTb BCEM yCTpO!r;ICTBaM nogkn4aTbCcH

6 Bluetooth o R

e ubuntul

ﬁiﬁ Ncnonb3oBaHuWe faHHbIX 78:92:9¢:27'bb-f0 =
192.168.43.161

E JononHuTenbHble HACTPOWKK raspberrypi2
€8:4e:06:13:10:h9 +

192.168.43.139

& PexumoOnokupo. S

1. Bknwoyute Wi-Fi Ha ycTponcTee

2. Hangute B crincke ceten Wi-F
3Ey|< 3. MNogknoynTecsh K , yKasae naporsb

Puc. 3.24. lNogknioueHune k Touke goctyna Wi-Fi
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3.9. NoaknoyeHue 3G-mMmoaema

[TockonbKy coToBas CBA3b JOCTYITHA ITPAKTUYECKU HA BCEM HacelleHHOM Tepputopuu PO,
OeccriopHoe 10CTOMHCTBO 3(G-MOjJieMa COCTOUT B TOM, YTO B JItOOOM TOYKE 30HbI OXBaTa
MO>KHO COEUHUTHCS ¢ IHTepHETOM, IMyCTh M HA OTHOCUTEIBHO MAJIBIX CKOpocTax. Oco-
OEHHO 3TO OUIyIIAeTCs B MOE3/IKaxX, KOrjaa MpocTo HeT IPYruX JOCTYMHBIX COCOOOB BbI-
xona B Cetb. Ouenb yaoOHsl 3G-Moaembr USB, umeroinye manbiii pazmMep v JOCTYHbBIN
nopt coequHeHus USB (puc. 3.25).

@5 Puc. 3.25. 3G-mogem ZTE MF180

:§? ot BunaitH

[Ipuo6peras USB 3G-moaem s moakaoueHus k Rapberry Pi, cHavama skemarenbHO
NpPOBEpUTh HAJIMuYMe JaHHOW MOJAEIM B CIIMCKE COBMECTHUMOIo 00O0pYyJIOBaHUS
(http://elinux.org/RPi_VerifiedPeripherals). Moii MmoiemM B 5TOM cniMcKe OTCYTCTBOBaJI,
OJIHAaKO MOAKIIOYUTH €ro v noyuuth MHtepHer Ha ckopocTu 3G y MeHS MOJTyUrIIOCh.

Htak, nns noakmodenuss USB 3G-monema mnpexkae Bcero HeOOXOAUMO YCTaHOBUTH
MaKeThl ppp U sakis3g. JJ19 yCTAaHOBKM MaKeTa ppp BBIITOJIHUM KOMaHY:

sudo apt-get install ppp

3aTeM CKauMBaeM IMaKeT sakis3g:

sudo wget "http://www.sakis3g.org/versions/latest/armv4t/sakis3g.gz"

OTOT UCTOYHUK OYEHb YACTO ObIBAET HEJOCTYMEH, U MOMaB B TAKYI0 CUTyalUIO, MOXKHO
00paTUThCA K aJIbTEPHATUBHOMY:

sudo wget "http://raspberry-at-home.com/files/sakis3g.tar.gz"

Jlanee pacnakoBbIBaeM MaKeT B MPEIBAPUTEILHO CO3JJaHHYIO ManKy /usr/bin/modem3g:

sudo mkdir /usr/bin/modem3g

sudo chmod 777 /usr/bin/modem3g

sudo cp sakis3g.tar.gz /usr/bin/modem3g
cd /usr/bin/modem3g

sudo tar -zxvf sakis3g.tar.gz

sudo chmod +x sakis3g

Tenepb MOXHO 3aMyCTUTh CKPUIIT sakis3g, paboTatoluii B TepMHUHAIE:

sudo ./sakis3g —-interactive
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B oTkpbIBIIEMCS MTaBHOM MEHIO MporpaMmmbl (puc. 3.26) BbIOMpaeM MOJKIIOYEHUE K Ce-
TH 3G. CKpUNT sakis3g CUMUTHIBAET C MOJIeMa HACTPOMKMU W TpejaraeT BbIOOp TOUKH
JnocTyna Jjis nojakjiatouenus (puc. 3.27).
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Puc. 3.26. (maBHoOe meHI0 nporpammbl sakis3g
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You can automate this selection by setting APN wvariable on command line.

Select APN that best describes vour connection. Contact wour operator if
unsure. This information, along with APN username and password, is usually
eazily retrieved through a fast call to customer support

<Ok>k> <Cancel>

T B B B S e P

El-SB-EB-EB-EB-CB-EB-CE-SE-EB-EB-SE-SB-CB-EB-SE-EB-CE-CE-EB-ER-CE-EE-EB-El-Sl

Puc. 3.27. BeiGop Toukn goctyna

Jia moero Tapuda NPUXOAUTCS BBOJAMTH CBOM MapameTpbl TOYKM JOCTYMAa: home.
beeline.ru (puc. 3.28).

3aTeM BBOJUM JIOTUH (puc. 3.29) u naposib. CKpUNT MbITaeTCs MOAKIIOYUTHCS K CETH U
B cJlyuae ycrexa BblaaeT cooOlueHue o noakiatoueHuu (puc. 3.30) uiam o6 owmmrbke noja-
KJTFOUEHHUSI.

Jlanee mbl nonajaaemM B MeHto (puc. 3.31), oTKyaa MOXKHO MOCMOTPETh HACTPOMKHU COE/IU-
HeHus (puc. 3.32) unu pazopBaTh COEIMHEHUE.
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r You can automate this selection by setting CUSTOM APN wvariable.

r
r Enter correct APN, or leave empty to abort. Contact your operator if unsure:

r
r
r <Ol <Cancel>
r

El-EE-EB-CE-CE-CE-CB-CE-CE-CE-CE-CE-CB-CE-CB-CE-CE-CB-CE-CE-CB-CE-CE-CE-Cl

Puc. 3.28. Beog napameTpoB TOUKN fOCTyna

EE pi@raspberrypil: fusr/bin/modem3g == ﬂ
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r You can automate this selection by setting APN USER wvariable.

r

r Enter username regquired by APN, or leave empty to abort. Contact your

r cperator if unsure. This information, along with AFPN password, is usually

r easily retrieved through a fast call to customer sSupport:
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R pi@raspberrypil: fusr/bin/modem3g
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Bl Choose action for S5akis3G script to follow.
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=M 3. Create shortcut
- 4. More opclons. ..
=P 5. About Sakis3iG
- 6. Exit
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You can automate this selection by setting MENU wvariable on command line.
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Puc. 3.31. MeHio nporpammel sakis3g

EE pi@raspberrypil: fusr/bin/modem3g

Connection Information
Interface: P-t-P (ppp0d)

Commected since: 2013-10-18 15:34
Kilobytes received: 2
Kilobytes =ent: 2

Network ID: 25089
Operator name: Beeline
APN: home.beeline.ru

Modem: MFI1EQ

Modem type: USB
Kernel driver: opticn
Device: /fdev/ttyUSE2

<0k>
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Puc. 3.32. MpocMOoTp AaHHbLIX COELUHEHUSA

3.10. NoaknroyeHne Beb-kamepbl USB

[Tpu nmoakmouennn Bed-kamepbl USB Raspberry Pi ee o6Hapy»kuBaeT cpasy ke. YBHUIETh

9TO MOKHO B CIIMCKE MOAKIIIOYEHHBIX YCTPOWUCTB:
lsusb
Nnu B crivcke ycTpOWCTB BUAEO:

1ls /dev/video*
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vd4lZz-ctl

Info (not using libv4l2):
Driver name uvcvideo
Card type OSBEZ2.0 PC CAMERRD
Bus info usb-bcm2 708
Driver wversion: 3.10.25
Capabilities

Video Capture

Streaming

Device Capabilities

e Caps
Video Capture
Streaming

Driver

input : 0 (Camera 1:
Video Capture:
Width/Height
Pixel Format

Video
Format

ok)
640,480
'YOYV"
HNone
1280
614400
Unknown
Crop Capability Video Capture:
Bounds Left 0O,
Default Left O,
Pixel Aspect: 1/1
Streaming Parameters Video
Capabilities
Frames per second: 30.
Read buffers : 0
brightness

Width
Width

contrast

Saturatlion

power 1i ency

sharpness

nux Foundation 2.0

. Webcam
miconductor

]

640,
640,

SR & ]

3

min=0 max=255 step=l default=-8193

min=0 max=255 step=l1 defaunlt=5734

min=0 max=255 step=1 default=57343

min=-127 max=127

min=1 max=8 step=1 default=57343

min=0 max=65535 step=1

1in=0 max=2 default=1 walue=1

min=0 max=255 step=1l default=57343

Puc. 3.34. [MpocMoTp napamMeTpoB Kamepsbl

va

step=1 default=-8189

valu

default=57343

va
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Ha puc. 3.33 nokazaHo, 4To cucTema omnpejaenuia ase kaMmepbl (moakmoueHsl Logitech
C270 u Defender Glory 32). Kamepsl BkatoueHsl B USB-xab ¢ BHEIIHMM HCTOYHHUKOM
nuraHus (cMm. puc. 3.6).

I[HSI HaCTpOﬁKH nmapamMeTpoB KaMEpPbl YCTAaHABJIMBACM IIPHUIIOKCHUEC v412-ctl!

sudo apt-get install v4l-utils

JIist mpocMOTpa chKcka mapamMeTpoB MOAKIOUEHHbIX Kamep (puc. 3.34) BbINOJHSAEM
KOMaH/Ibl:

v4l2-ctl —-all —-device=/dev/video0
v412-ctl —all —-device=/dev/videol

JUIsl UTHTEpAaKTUBHOW YCTAHOBKM IMAapaMETPOB KaMEpPbl MOKHO BOCIIOJIb30BATBCS MPHIIO-
JKEHUEM ¢ rpaduyeckuM UHTepdeircom luvcview:

sudo apt-get install luvcview

3aIycKaeM YCTaHOBJIEHHOE NPUJIOKEHHE:

luveview -s 040x480 —-i 30

MeHsisi pa3pelieHue 1 4acTOTy KaJpoB, MOYKHO MOJ00paTh ONTUMalIbHbIe 3HAYEHHUs, TPU
KOTOPBIX Kamepa OyieT AaBaTh Haubosiee ObICTPbI MOTOK.

3.11. NMoaknoyeHne Kamepbl
Raspberry Camera Board

Jlna Raspberry Pi cneumansHo pa3zpaborana kamepa Raspberry Camera Board (puc. 3.35).
Camoe rnaBHoe oTiiMuMe 3TOM Kamepbl OT npounx USB-kamep — BO3MOXKHOCTbH MOJ-
KJTIOYEHHsI €€ HaMpsMYIo K rpaduueckomy nporeccopy uepes pazbem CSi Ha miarte, 4To
MO3BOJISIET 3aMUChIBAaTh U KoJaWMpoBaTh B h.264 u3zoOpakeHue ¢ kamepbl 0e3 MCoJb30Ba-
HUS TIPOLIECCOPHOTO BPEMEHH.

TexHuueckure xapakTepucTuku kamepol Raspberry Camera Board:

O marpuua — Omnivision 5647 ¢ hUkcUpoBaHHBIM (POKYCOM, 5 MErarnmKCcesIoB;
nonnepkka pazpewmenuii 1080p30, 720p60, 640x480 p60/90 npu 3anvicu BUIEO;
BO3MOYKHOCTb JIeJIaTh CHUMKH ¢ pazpeuieHueM 2592x1944 nukcenos;

pa3zMepsl miaThl: 25x20x9 MM;

o aaa

n300pakeHre ¢ kaMepbl MOXkKeT ObITh NpoayOiaupoBaHo Ha HDMI-Beixon (Tak Ha3zbl-
BaeMbIil peXKUM preview).

B xommiekT kamepsl BkItodeH ZIF-meiid. Pazbvem mis noaxmovenus uuieida Ha niaTe
HaxoauTcst mexay nopramu Ethernet u HDMI (puc. 3.36).

Jlnsa BriroyeHus noaaepkKku kamepbl B Raspbian 3anmyckaem nporpammy raspi-config:

sudo raspi-config

u B nyHkte Enable Camera Boibupaem onuuio Enable (puc. 3.37). [lepesarpyskaemcs.
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Puc. 3.36. MoaknioveHune wnenda Raspberry Camera Board
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pi@raspberrypi: ~

File Edit Tabs Help

Enable support for Raspberry P1 camera?

<Disable>

Puc. 3.37. BknioueHne nogaepxkm kamepbl Raspberry Camera Board B meHto raspi-config

Jliist pabothl ¢ kamepoii Raspberry Camera Board vcnonb3yroTcsi KOHCOJIbHbIC TIPUITOAKE-
HUS: raspivid — 3aITUCH BUJICO U raspistill — JJIA MOJTYyUYSHHUS U300parkeHUH.

[TapameTpbl 3TUX MPUITOKEHUN:
O -o UM —output — ONPEAEIISIOT UMS BBIXOHOIO (paiina;
0 -t WM —timeout — 3aJaKOT JUIMTEJIBHOCTb 3aMMCH BUJEO (110 YMOJIYAHHUIO 5 CEKYHN);

O -d WK -demo — 3aMUCh B PEKMME JEMOHCTPAILMU BO3MOXKHOCTEH, OyAyT MCMONb30-
BaHbI BCE BO3MOKHBIE A((HEKTHI.

[Ipumepsr:

O raspistill -o image.jpg— 3axBaTr U3oOpaxeHus B popmare JPG;

O raspivid -o video.h264 — 3aXBaT S5-CeKyHAHOro BUIeO B (hopmate h.264;

O raspivid -o video.h264 -t 10000 — 3axBaT 10-cekyHaHoro Bujaeo B popmare h264.

[TocMOTpeTh Bce BO3MOKHbBIE MapaMeTpbl 151 MPUTOKEHUHN raspivid U raspistill MOX-
HO CJIeYIOLIUM 00pa3oM:

raspivid | less

raspistill | less

3.12. HeucnpaBHocTu Raspberry Pi
n 6bopbba ¢ HUMM

PaccMOTpUM OCHOBHBIE HEHMCIIPAaBHOCTH M TpOOJIEeMbl, BO3HUKAIOIWE Tpu paboTe ¢
Raspberry Pi, u HekoTOpbIe cmocoObl UX peleHusl.
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3.12.1. NpobnemMbl ¢ NUTAaHUEM UNTN B MOMEHT BKITHOUYEHUS

KadecTBEeHHBIM MCTOYHHK MUTAHUS — CaMbIi TJIAaBHBINA 3aJI0T OTCYTCTBUA HpO6HeM. Pac-
CMOTPHUM OCHOBHBIC HpO6HeMI>I.

KpacHbIM HOUKATOP He ropuUT, HET U300paXkeHUs Ha IKpaHe

OtcyTteTByeT nuTaHue ycrpoiictea. Heo6xoaumo npoBepyuTh MCTOUHUK MUTAHMSL.

KpacHbIi uHOUKaTop Muraet

Ecnu KpaCHBIﬁ CBCTOAMOA MUTACT IPU TTOAKIIFOUCHUHU K UCTOYHUKY IMUTAHUA, 3HAYUT, HA-
MPSAZKCHUEC TTUTaHHA MCHEEC 5 B. B atoi CUTyallMu HY?KHO 3aMCHUTb UCTOYHUK ITUTAHHAI.

KpacHbIM MHOAUKATOP ropuT, 3eNeHbIU He MUraer,
HeT u3o6paxkeHUA Ha IKpaHe

D10 MOXeT o3HauaTh, uTo Raspberry Pi He cymen oOHapyxuth oOpa3 omepauroOHHOM
cuctembl Ha SD-kapre. [IpoBepbTe, UTO KapTa yCTaHOBJIEHA MPAaBWJIbHO. YOeauTech, YTO
Ha KapTe MamsTH MpaBUIbHO 3amvcaH oOpa3 omepauroHHOW cuctembl. [loakmtounTe
SD-kapTy k KoMmnbtoTepy noj ynpasienuem Windows u yoeauTech B HAJIMUMK HA KapTe
¢aiinoB bootcode.bin, loader.bin, start.elf 1 mpounx. Takke mpoBepbTe, YTO KapTa MaMsITH
coBMecTuma. [IpoBepbpTe KOHTAKTHI pazbeMa SD-kapTbl — OHM AOJIKHBI XOPOLIO MPYXKH-
HUTb U BBICTYIIATh HE MEHEE YeM Ha 2 MM OT HWYKHETO Kpasi Aep>KaTeis.

[ToripoOyiiTe oTkmounTh OT Raspberry Pi Bce kabenu, 3a McktoueHHueM Kabesls MUTaHus.
BceraBere SD-kapTy M BKitouuTe Kommnbrotep. 3eneHslit uHaukarop OK nomken murars
B TeueHue mnpumepHo 20 cekyHa. Ecnm 310 momorsio, TO HEOOXOAMMO MOJKIIOYATh
ocTajbHble Kabelu Mo OJTHOMY, YTOObI ONPEeIUTh, KAaKOM U3 HUX MeLlaeT 3arpy3Ke.

Bo3MmoxkHO HampsbkeHue nutaHus HenoctaroyHo (meHee S B). IlompoOyiiTe 3aMeHUTH
HMCTOYHHUK MUTaHUs WIKM ero kabenb. Kak yxe ormevanoch, Raspberry Pi TpeGyet Gsiok
nuTaHus ¢ TokoMm He MeHee 700 MA u Gosee.

3eneHbIn UHOUKATOP MUraeT B onpenerieHHOM nopsake

Ha cBexnx BEpCUAX IMPOUINBOK 3€JICHBIN UHAUKATOPp MUTACT B OMPCACIICHHOM IOPAAKE,
B 3aBUCUMOCTHU OT HCHUCITPABHOCTH:

O 3 Benbiiku — haiin loader.bin He HalieH;

O 4 Bcobiluku — aiin loader.bin He 3arpyskaercs;
O 5 Benblek — haiin start.elf He HalifeH;

O 6 Bcribiliek — Qaiin start.elf He 3arpyskaeTtcs.

Ecnu daiin start.elf He MOXKET 3arpy3uThesi, TO, BO3MOYKHO, OH MOBPEKICH U MOXKET OBbITH
3aMeHeH (aitiom arm240_start.elf unu apyrum u3 daiiios Tuna armxxX_start.elf.

Ha JKpaHe nosBnsAaAeTcA TOJNIbKO pa3HOL|,BeTHbIﬁ KBagpart

B cBexux mpommBkax mociie 3arpy3ku camoi npoivBku ((aiin start.elf) oToGpaskaercs
pa3HOLBETHBIN KBaapar. Eciv BO3HMKaeT Takoll KBaJapaT W 3arpy3ka OCTaHaBJIMBAaETCH,
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3TO O3HAYaeT, YTO He MOJY4YWJIOCh 3arpy3uth Qaiin kernel.img. IlonpoOyiiTe 3aMeHUTH
9TOT (haii UCTIPaBHBIM.

Kpome Toro, cpa3y mocje nosiBjieHUs: Takoro kBaapara y Raspberry Pi Heckoibko BO3-
pacTaeT motpebjeHHWe Toka mNuTaHusA. [loaTomy, eciau yCTpOWCTBO mepe3arpyskaercs
B 3TOT MOMEHT, MOKHO 3aro03pUTh, YTO OJIOK MUTaHUs HE COcOOeH 0OecreunTh HeoO-
XOJIMMYIO MOIITHOCTb. M3-3a HemocTaTKka MOIITHOCTH CHHMDKAETCS HamlpsKeHHUe, UTo U TPH-
BOJIMT K Tepe3anycKy.

Owubka Kernel Panic npu 3arpy3ke

3arpy3ka HauMHAeTCs, HO 3aTeM OCTaHABJIMBACTCS W BBIJAETCS COOTBETCTBYIOIIEE COO0-
nieHue. Yarie Bcero, Takas omrOKa CBsi3aHa ¢ HECOBMECTUMbIMM ycTporicTtBamu USB —
KaK MpaBwuiio, ¢ kiaBuarypamu. [lonpoOyiiTe OTKIIOUMTH KJIaBHATYPYy W 3arpy3uTh yCT-
POWCTBO CHOBA.

Raspberry Pi BbikntouyaeTcs unu nepesarpyxaetcs
cpa3y nocre 3arpysKku

HpI/I‘-II/IHa TAKOr'o MOBEACHUA 3aKJIFOYACTCA B HEAOCTATOYHOM HAIIPAKCHUU IMUTAHUA.

Komnmeep MnHoraa 3arpyxaetcs, HO He KaXAabln pa3

[Ipu rapanTupoBaHHO McrpaBHOM OJioke MUTaHus W TpoBepeHHO SD-kapte Raspberry
Pi 3arpyxkaercs nuiib Bpems oT BpeMeHHM. B ocTaibHBIX ciydasX 3eJIeHbId WHIUKATOp
OK 3aropaercs, HO 3arpy3kud He MPOMCXOJMUT Jlake MPU OTKIIOUEHHBIX YCTPOMCTBAX
USB u OTKJIFOUEHHOM CETEBOM MOAKIIOYEHMH. BHUHOBATHI B 9TOM J1MOO OJIOK MUTAHMA,
n6o SD-kapra. HekoTtopele ycTpoiicTBa HOpMaibHO paboOTarOT JIMIIb 10 TeX MOp, MoKa
He HarpetoTcsi (07oku nuTtaHus U SD-kapThl Takke MojaABep>keHbl Harpery). [IpoBepbTe
0JIOK MUTaHKs, a TAK)KEe KOHTAKTHI Aeprkaresis SD-kapT.

3.12.2. KnaBuartypa, Mbllub U Apyrue yctponctsea BBoga

KomnbloTep He pearmpyeT Ha KnaBuaTypy, UM HaXkaTasi KnaBuLua
MHOFOKpaTHO NoBTOpsieTcA

Bce aTi mpoGiemMbl BOZHHMKAIOT M3-3a He0CTaTKa muTaHus. Heo0xo1MMo Mcnob30BaTh
MOIIHBIN OJIOK MUTaHUsS C KayecTBEeHHbIM kabeneM. HexkoTopeie GJ10KkM MUTaHUS C HEKa-
YeCTBEHHBIMH MPOBOJIAMHU JAIOT JIOCTATOUYHO DHEPrUM IS 3apsAKKA COTOBOTO TeneoHa,
HO HegocTaTouHO i mutanus Raspberry Pi. Pan ycrpoiicte USB TpeOyroT odeHb BbICO-
KOW MOIIHOCTH UCTOYHMKA MUTaHUs. Ha GOMBIIMHCTBO TaKMX YCTPOMCTB HaHECEeHa Map-
KMPOBKA C YKa3aHUEM TpeOyeMOoro HampsbKeHHs MATaHWsA U Toka. MUHUMaJIbHO OHHU TI0-
TpebsitoT 5 B 100 MA kaxkaoe, MosTOMy Hallle BCEro UX MPUXOAUTCS MOAKIIOYATh Yepes
otnaenbHbId USB-xab (KOHIIEHTpaTOp) C BHEIIHUM MUTAHUEM.

[ToripoOyiiTe oTkIIOUUTH Bee yeTpoiicTBa USB, 3a uckiitouenueM kinaBuatypbl. OOpaTute
BHUMaHHE Ha TO, YTO HEKOTOpbIe KJIaBUATYphl UMEIOT BcTpoeHHblt USB-konuenrpatop,
¥ Torja oHu notpedsstoT nopsaka 150 MA, B To Bpemsi kak cam Raspberry Pi mpenoc-
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tapiseT jaub 100 MA Ha kaxaeii mopt USB mnpu oTCYyTCTBMM JOMOJHUTEILHOIO MH-
TaHUS.

KnaBuaTtypa n Mbiwb
He paboTtatoT BMecTe ¢ USB-agantepom Wi-Fi

OpHoBpeMeHHOe MoJIK/IIoUeHue KiaBuatypbl Win Mol U1 USB-anantepa Wi-Fi moxer
BbI3BaTh B paboTe BCEX YCTPOMCTB COOM, BOSHUKAIOIIME U3-32 OOJIBIIOW Pa3HULIbI B CKO-
pocTH 0OMEHa BBICOKOCKOpOCTHOTO afantepa Wi-Fi 1 HU3KOCKOPOCTHBIX KJIaBHATyphl U
mbin. Tem He MeHee, MHOTHE MOAO0HBIE MPOOJIEMBbI pelatoTes moadopoM Oosee Kave-
CTBEHHOro Oji0ka muTaHus. Bo3aM0okHO, cTOMT monpoOoBaTh pa3Hbie BapUaHThI MOIKIIIO-
yeHus — Hanpumep, aaanrep Wi-Fi monkmouats HemocpeactBenHo k Raspberry Pi, a
KJIaBHaTypy € MbIlbio — K USB-koOHUEHTpaTopy ¢ BHEIIHUMM nuTtaHueMm. Mmeer cmbicn
nonpoOoBaTh M APYrue BapuaHThl, HO B JJIOOOM ciy4yae HYy>KHO MMOMHHTb, YTO KaueCTBEH-
HOE MUTaHWE YCTPOMCTBY HEOOXOIUMO B MEPBYIO OUYepelb.

NMpobnembl ¢ 6ecnpoBoAHON KNaBUaTypoOMU

HexoTopbie OecripoBonHble KiaaBUAaTyphl — Hampumep, Microsoft Wireless Keyboard
800 — He pabotaroT ¢ Raspberry Pi, HecmoTps nake Ha moctaTtouHoe nutanue. [lpuuu-
HOI 3TOTO SIBJISIETCS €6 HECOBMECTHUMOCTh C JIpaiiBepoM orepaioHHoi cucteMsl. [lepen
MOKYNKOM KJIaBUAaTypbl YOEIUTECh, UTO OHAa BXOJUT B CHHMCOK COBMECTHMOro 000pYyI0-
BaHUSI.

BBeageHHblIe CUMBOJIbI He COOTBETCTBYHOT KnaBuaTtype

Ecnu BBeneHHbIE CMMBOJIBI Ha 3KpPaHE HE COOTBETCTBYIOT YKA3aHHBIM Ha KJIaBUATYDE,
HY>KHO U3MEHUTh PaCKIIaJIKy KJIaBuaTypsl. J[Jis 3TOro BBeAUTE CAEIYIOUIYO KOMaHAY:

sudo dpkg-reconfigure keyboard-configuration

Jlanee cnenyiite ykazaHusMm Ha skpaHe. [locie BbIXoa W3 Mporpammbl repe3arpy3ure
KOMITBIOTED.

[lomeHaTp packiaAky KiaBUATypbl MOXKHO M depe3 KOH(UrypaliOHHOE MEHIO raspi-
config, BbI3pIBAEMOE KOMaH/I0M:

sudo raspi-config

Odonro 3arpyxarTcs HaCTPOWKMU KnaBuaTypbl

Eciu Bbl 3aMeHUIM pacKiaJKy KJIaBUATYpPhbI, MOCIE YEro BpeMs 3arpy3ku KOMIIbIOTEpa
YBEJIMUUIIOCH, MOMPOOYITE BBECTH CIISAYIOULYIO KOMaHTY:

sudo setupcon

3.12.3. O6HoBneHue npowunBku Raspberry Pi

Hcnonb3oBaHue cBexkeil BepCUM MPOLLKMBKM YCTPOMCTBA MOYKET PEeLIUTh pa3Hble MmpooJie-
MBI, B TOM YHCJIE U CBSI3aAHHBIE, HAIIPUMEP, C HECOBMECTUMOCTBIO SD-KapT WM MOHM-
TOPOB.
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I[J'[S[ OOHOBJIEHUS IMPOLIMBKHA BBIIIOJIHUTC KOMAH/Y:

sudo apt-get update

[IpoBeputsb Bepcuto sizipa Linux MOXKHO cieayroled KOMaH0M:

uname —a

[IpowmBka rpaguyeckoro comnpoieccopa GPU npoepsieTcs Tak:

/opt/vc/bin/vcgencmd version

[Tpommeky rpaduveckoro comporeccopa MOXXHO OOHOBUTH TPH TOMOIIM YTHIIUTHI
Hexxeh’s rpi-update tool.

CyiecTByeT HECKOJIBKO MOJENIEW paslesieHHs mamsaTth Mexay npoueccopom ARM u
rpaduueckum comnpoueccopom GPU:

O arm240_start.elf — 240M ARM, 16M GPU split (MakcuMyM nmamsTH rpoieccopa, no/i-
XOJIUT JJ1s 33/1a4, B KOTOPBIX HE UCTIOJB3YIOTCS BUeo U 3D);

O arm224_start.elf — 224M ARM, 32M GPU split (pe’kuM MUHUMaJIBHO JOCTaTOYHBIN
TS 3ammycKa rpaduyuecKoi Cpeibl ¥ MPOCTHIX MPOTPamMM);

O arm192_start.elf — 192M ARM, 64M GPU split (cpeanuii pexxum 1yisi IPOCTOrO BUACO
uin 3D, ucrnosnb3yercs Mo yMOJTYaHUIO);

O arm128_start.elf — 128M ARM, 128M GPU split (Mcronib3yiiTe 3TOT pexKuM JJ1sl Cepb-
e3HbIX 3a7ay 3D wiu npocMoTpa BuIeo BMecTe ¢ 3D, OH Takke HeoOXoauMm AJis
XBMC).

JI7is mepexsioueHrs BpyUHyI0 He0OXOAMMO 3aMeHUTh ¢ain start.elf oqHUM U3 311eCh Te-
PEUYMCIIEHHBIX U Mepe3arpy3uTh KomnetoTep. Hanpumep:

sudo cp /boot/arm240 start.elf /boot/start.elf && sudo reboot

3.12.4. SD-kapThbl

IIpu BO3HMKHOBEHMH MpoOJieM cHavajna yoeauTech, YTO YyCTAaHOBJIEHA MOCEAHsS Bepcus
npownBku. Hekoropeie SD-kapThl He coBMecThMbI ¢ Raspberry Pi, noatomy Heobxonu-
MO MPOBEPUTH UX HA COBMECTUMOCTb. B ciyuae moObix npobiem ¢ SD-kapToii Hayathb
cTouT ¢ (hopMaTHUpOBaHHUs KapThl, OCOOCHHO €CJIM Ha KapTe yxkKe ObUTM KaKhe-TO JaHHBIE.

[Tocne 3amucu oOpaza cuctembl Ha SD-kapTy HEOOXOAMMO, TOJKIIIOUMB KapTy MaMsTH
K KOMIIBIOTEpY, MPOBEPUTh, YTO HA HEW CYLHECTBYET 3arpy304HbIN pazzes boot. ITOT
pazzen JI0JKeH coiepKaTh HECKOJIbKO (paiyioB, B TOM YKciie — 00si3aTelbHO — start.elf u
kernel.img. Ecnu aTux (aityioB Ha kapTe maMsTH HET, TO, OYEBUJIHO, MPoOJIeMa BOZHUKACT
IIpH 3aIIUCH Ha KapTy.

Heobxoaumo ybenutbes, 4TO B MOMEHT 3alKicH U nocjie Hero SD-kapTta He 3allyiieHa ot
3anucyd. MHorue kapTbl UIMEIOT Ha KOpITyce MepektoyaTesib, KOTOPhI 3anperiaer npo-
M3BOJIMTH Ha Hee 3anuch. Kpome TOro, mu3-3a BO3MOXHBIX HEUMCHPABHOCTEH HEKOTOpbIE
KapApUAepbl HEBEPHO OMNPENEISAIOT MOJIOKEHUE ITOrO MEPEKI0YATENS U OLIUOOYHO CUU-
TalOT, YTO 3aMKCh HAa TaKWe KapThl MaMATH 3amnpeuieHa. B aTom ciyyae MoxkHO monpo6o-
BaTh 3aMEHMUTb Kapiapuaep WiM KapTy namstu. Kcratu, OosiblUMHCTBO npolsem ¢ kapra-
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MU NaMATH Yallle BCero CBsi3aHbl C HEUCIIPaBHbIMU Kapapuaepamu. U ecnu kapapuaep
HEBEPHO OMpPEEIsIeT COCTOSIHUE 3alIUThl OT 3allMCH, MHOrJa npodJjieMa CHUMAaeTcs ycTa-
HOBKOM MEpEKIIIoYaTess 3alUThl OT 3alUCH B MMPOMEKYTOUHOE MoJioxkeHue. Toraa kapa-
puep CUMUTHIBAET €r0 COCTOSIHUE BEPHO.

3.12.5. 3ByK

HeT 3Byka Ha MOHUTOpE, noakntyYeHHoM no HDMI

OTO MPOMCXOAUT MOTOMY, YTO HEKOTOPbIE KOMITbIOTEPHbIE MOHUTOPbBI MCIOIB3YIOT pe-
kuM DVI naxe npu nogkmouenHom kabene HDMI. B ciywae, korna apyrue ycTpoucT-
Ba, MOJIKJIFOYEHHbIE K AToMy MOoHUTOpY o HDMI, paboTtaioT HOpMaabHO, MOMKHO HCIpa-
BUTH npobsiemy ¢ Raspberry Pi, no6aBuB B koHpUTrypaliMoHHbIN (aiin config.txt cinemyro-
LIYIO CTPOKY:
hdmi drive=2

DTO 3aCTaBUT MOHUTOP NMEPEKIIOUNTECA B pexkuM HDMI.

Het 3BYKa coBCEéM U B OTAEJIbHbIX MPUJTIOXKEeHUAX

B Raspbian 3Byk OTKJIFOUEH MO YMOJIYaHUIO, T. K. 3ByKOBOM apaiiBep ALSA no cux mnop
HaXOJIUTCSl B COCTOSIHUU alibda-Bepcuu (T. €. HE MPOTECTUPOBAH U HEe oTjaxeH). [{ns To-
ro 4yToOBbl BKJIFOUMTH 3BYK, J0 3aIycka rpaduueckoi 000JI0UYKM KOMaHAOM startx HEOO-
XOJIMMO BBECTH CJEAYIOUIME KOMAH/IbI:

sudo apt-get install alsa-utils

sudo modprobe snd bcm2835

B cBexux Bepcusix Raspbian (Debian Wheezy) npaiiBep snd bm2835 BKJIIOYEH U3HAYAITb-
HO, MOATOMY YKa3aHHbIN 1Iar He Hy>keH. Mo)KHO monpoOoBaTh Tak:

sudo aplay /usr/share/sounds/alsa/Front Center.wav

ITo ymonuaHuio BbIX0[ 3ByKa ompezensiercss aBromatuyecku (1. e. HDMI, ecnu ycTpoii-

CTBO CIOCOOHO MPOUTPHIBATh 3BYKH, B OCTaJbHBIX CIy4asX — BBIXOJ HAayIIHUKOB). BbI-
X0/l 3ByKa MOYKHO 33/J1aTh BPYYHYIO:

sudo amixer cset numid=3 <n>

rae n = 0 — aBTOMAaTUYECKUU PEKUM, n = 1 — HAYLUHUKHU, n = 2 — HDML.

JU1st TpOBEPKU HAJIMUMSA 3BYKAa MOKHO MCIIOJIB30BATh MPOrpamMmy hello audio. B cBexkux
BbIMMycKax npomuBok Raspberry Pi mis komnunsumy mporpaMMbl BBEAUTE CIEIYIOLINE
KOMAaH/IbI:

cd /opt/vc/src/hello pi/
./rebuild.sh
cd hello audio

[Tocne 3TOoro MOXHO 3amyCcTUTh OpOrpamMMmy JiJisi TPOBEPKU aHAJIOrOBOTO BbIXOJa (HAyIl-
HUKOB):

./hello audio.bin
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viu 11 ipoepku HDMI:
./hello audio.bin 1

Takke MoxkeT MoHagoOUThCcs A0OaBUThH B IpyIiy audio MOJb30BaTENsl, MOJ YYETHBIMU
JAHHBIMU KOTOPOTO BbI 3aIyCKAeTe MPOrpamMMmy, Jis MOJYyYEHHUs TPaB Ha JOCTYIl K 3BY-
KOBOMY YCTPOMCTBY.

3.12.6. U3o06paxeHue

KomaHpa startx He BbINOJIHAETCSA

Ommbku npu 3amycke rpaduyeckoil cpesbl KOMaHJIOW startx MOTYT BO3HUKATh H3-3a
HegocTaTtka Mecta Ha SD-kapre. [To ymonmuanuto Ha kapte pazmepoMm 2 '6aiiT ocraercs
BCEro HECKOJbKO COTeH MerabaiT cBOOOJHOro mecrta. DTO MECTO ObICTPO 3aHUMAETCs
noJib30BaresibckuMu daiinamu. Heodxonumo yoenuTbes, 4To Ha KapTe MaMsTH €CTh CBO-
0601HOE MEeCTO, WM PACIIMPUTH pa3fesl 10 MaKCMMaJlbHOTO pa3Mepa, €clid y Bac KapTa
namsiti o0beMoM Oosiblie 2 ['6aiT.

Takyke NpU yCTaHOBKE HEKOTOpbIE MNPOrpaMMbl MOTYT MOBpPeIWTh (aiia HacTpoek
Xauthority, KOTOpPBI HAXOAUTCS B JOMalIHeM KaTajore. J[i1sl ycTpaHeHust npoOJemMbl Haa0
NeperMEeHOBaTh, MEPEMECTUTh B IPYrOi KaTalor WM yAajduTb 9TOT (aii.

HeBepHble uBeTa Ha 3KpaHe

Ecnu MoHuTOp moakioueH mo kabemto DVI— Hazmo mpoBepuTh, 4TO pa3beM HaAeKHO
3a)UKCUPOBaH BUHTAMM.

Bugeo He Bocnpou3BoaAuUTCA Ui Bocnpom3BoguTtcd o4yeHb MeainnieHHoO

[lonnepxka annmapaTHOro YCKOPEHMS BHIEO peali30BaHa JIMIIbL B NPOUrpbIBATENE
XBMC u B npourpsiBaresie 1y KOMaHAHON CTPOKU omxplayer. ANMapaTHOE YCKOPEHUE
NoJJIep>)KUBAETCsl TOJIBKO JJIsl MoKa3a Buaeodaiinos, 3akonupoBaHHbix h.264. Annapar-
HOE KOAMPOBAHWE BUJIEO HE MOJJIEPKHUBACTCS.

Bonblwue YepHble Mo BOKPYr Heb6onbloro n3obpaxeHus
Ha MOHUTOpPE BbICOKOU YeTKocTu (HD)

[Tpu nepBom 3amycke M300pakeHHe MOXKET HE 3aMOJHATh dKpaH MOJHOCTBIO. DTOT 3¢-
dekT Ha3piBaeTcs "cxkaras pa3BepTka' M Jierko ucrnpasisercs. HeoOxoaumo no6aBUTH
ClIelyIollI1e CTPOKM B KOHPUTypauMOHHBIN (aiin config.txt:

disable overscan=1

Jliig yBenuueHus pazMepa u300pakeHus:

overscan left=-20
overscan right=-20
overscan top=-20
overscan bottom=-20

Tounas perynupoBka pazMepa M300pa)KeHHs! MPOU3ZBOAMUTCS SKCIEPUMEHTAIbHBIM MO~
6opoM napameTpoB B ¢aiise config.txt.
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I/I306pa)|(e|-me BbIXOAMUT 3a NrPaHULUbI JKpaHa

[Tpu nmepBom 3amycke Raspberry Pi mokeT BbigaBaTh Ha TeneBuzope B pexkume 1080p
n300pakeHHe, BBIXOJSLIeE 3a FpaHMLbl 3KpaHa. DToT 3¢ ¢eKT HazbIBaeTcs overscan W
MOJKET OBbITh MCMpaBieH U3MEHEHUsIMU B KOH(UrypauroHHoM ¢aiine config.txt. Jlenaetcs
3TO MO aHAJOTMUHU C MPEbIIYIIMM MYHKTOM, TOJIBKO HUCIOJIb30BaTh CIAEAYET MOJIOKUTEIIb-
HbI€ YMCJla — HanpuMmep:

overscan left=20
overscan_right=20
overscan top=20
overscan bottom=20

NMomexu unu nckaxeHme usetoB Ha MoHutopax HDMI wnu DVI

Yarge BcCero 3To0 MOXKET OBbITh BBI3BAHO MOMEXAMU B HEKAYECTBEHHOM WJIM CIIMIIKOM
JUTMHHOM BHI€OKa0erTe.

3.12.7. NMpobnembl ¢ ceTbiO

CoeauHeHue TepsieTcA Npu noaknovyeHuu yctpoucrtesa USB

Yaiue Bcero 3To MpoUCXOJUT U3-3a HEIOCTATOYHON MOILIHOCTH UCTOYHMKA nuTaHus. Mc-
MOJIb3YHTE KAauyeCTBEHHbI MCTOYHMK MUTaHUS M KauyecTBeHHble npoBoaa. Hekoropble
yctpoiictea USB notpeGnstor Gonbioi Tok (6omee 100 MA), mo3TOMYy JOKHBI MO/I-
KJTIOYaThes ¢ MOMOIIBIO KOHIIEHTpaTopa (xaba) ¢ BHemHMM nutanueM. Kpome Toro, He-
koTopsie aemeBbie USB-koHueHTpaTopsl moTpebdistor Tok oT Raspberry Pi gaxke mpu
HAJIMYMM BHELIHEr0 UCTOYHMKA MUTAHMS.

breIBaroT Takke ciaydau, KOrjaa cereBoe COCAUHEHUE TEPSETCS IPU COBMECTHOM MOJKIIIO-
YEHWHU Yepe3 KOHUEHTPATOp C BHEIIHUM TUTAHUEM HU3KOCKOPOCTHBIX YCTPOMCTB
USB — Hanpumep, MbIIIK WM KJIaBUATypbl. B Takol cMTyallMM MOKHO MOCOBETOBATH
MOJKJIIOUYHUTh 3THU ycTpoicTBa Hampsamyto k USB-nopram Raspberry Pi (koneuHo, npu
YCJIOBUH, YTO TOK MOTPEOJICHUS KaXK0Tr0 U3 HUX He npeBbimaer 100 MA).

Mukpocxembl ceTeBOro aganrtepa u Koutponnepa USB
CUNbHO rperTcs

D10 HOpMalibHO. Ha OTKpbITOM BO3AayXe W MpU KOMHATHOW Temnepatype (24 rpamayca)
mukpocxema LAN9512 kontposnepa Ethernet/USB moxeTr B mpouecce paboThl Harpe-
BaTbcs 110 52 rpagycoB. [Ipu Takol TemnepaType yke He MOJydaeTcsl 10TparuBaThes 10
ee kopmyca 6osee 4eM Ha mapy CeKyH]I, HO 3TO aOCOJFOTHO HOPMAJIbHBIN PEKUM pabOThI
JUTSl TOM MUKPOCXEMBI.

CeTb nepecTtaeTt paboTatb
npu nepeHoce SD-kapTbl ¢ ogHoro Raspberry Pi Ha gpyrou

B HekoTopbix aucTpuOyTHBax B daiise /etc/udev/rules.d/70-persistent-net.rules 3arnomMuHaeT-
cs1, kakoit MAC-anpec npuBszad k untepdeiicy eth0, mortomy usmenenne MAC-anpeca
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MPUBOIUT K CO3aHUI0 HOBOro uHTepdeiica (ethl, eth2 u 1. 1.). Heo6xoaumo oTpenakTu-
poBathb (paiin /etc/udev/rules.d/70-persistent-net.rules, yopaB oTTyAa HEHY>KHbI€ NIPUBSI3KH, U
repe3arpy3uTb KOMIBIOTED.

NMpoucxoaaT c6om Npu BbICOKOW Harpy3ke Ha ceTb

Hpaiisepy USB Bbiaensiercs onepatvBHas nNamsTh U3 00JacTH s/ipa CUCTEMbI, MOITOMY
MpU O4YeHb OOJIBIION HArpy3ke Ha ceTh (Harmpumep, MpU UCIOb30BAHUH TOPPEHTOB) He-
XBaTKa MaMsTH BbI3bIBAET KpUTHUYECKHUE COOM UITW 3aBUCaHMs cucTeMbl. Halinute B daiine
letc/sysctl.conf CTpOKY:

vim.min free kbytes = 8192

[IpoOyiiTe yBeauuuTh MapameTp 10 16384 Wiu Oosbliero 3HaueHus. Eciau aTo He momo-
KeT, monpoOyuTe 1o6aBuTh B (haiist /boot/cmdline.txt CTPOKY:

smsc95xx. turbo mode=N

DTO CHU3UT CKOPOCTH CETEBOTO0 0OMEHa, HO TIO3BOJIUT M30exaTh cOOeB.

NponapaeT ceTeBoe coeAMHEHMUe
npu 3anycke rpacguyeckomn cpeabl

CereBoe coequMHEHHE MOXKET MpomnafaTh MpU 3amycke rpaduyeckoil cpenbl KOMaHIOM
startx. JTO BbI3BaHO owMOKkoi B aApaiiBepe USB, cBA3aHHON ¢ OTAENbHBIMH THUIAMM
USB-MbIiei.

3.12.8. Npobnemsbi ¢ GPIO

Bcerna Hano noMHUTB, 4TO JIornyeckne ypoBHu curnana muHel GPIO cocrasnsor 3,3 B,
U WCIIOJIb30BAHUE CUTHAIOB ¢ ypoBHeM 5 B Hemomyctumo. Eciaum B pesynbpraTe KpaTko-
BPEMEHHOT'0 3aMbIKaHUsl BYX KOHTAakToB pazbema GPIO mexay coOoit uiu 3amMbIKaHUs
KOHTaKTa MUTaHus Ha 3emJyto Bawl Raspberry Pi mepectan mogaBaTh npu3HaKu KU3HU —
He myraiTecb. OTO MOCJIEACTBUS cpadaTbiBaHMs 3aLUMTHBIX MpenoxpaHuteneil. OHu
ABTOMAaTHYECKM BOCCTAHABIIUBAIOTCS YEpPe3 HEKOTOPOE BPeMsl MOcCje YCTPAHEHUs PUYH-
HbI 3aMbIKaHMsl (TpeOyeTcs Bpemsi, YTOObI MPpe10XpaHUTe b OCThI U MOJUMED, COJepKa-
LIMICS B HEM, KpUcTallm3oBascs). Ha BoccTaHOBIeHME npeaoXpaHUTeslel MOKET NMOHa-
JOOUTBCSI HECKOJIBKO YacoB, MOITOMY JIydlle OTJIO)KMTh YCTPOWCTBO B CTOPOHY M MOAO-
JKJaTh.

KonTaktsl pazbema GPIO noakirouensl Hanpsimyro k npoueccopy ARM u Becbma 4yB-
CTBUTEJIbHBI K CTAaTHUKE, MO3TOMY MOCTapalTeCh HE KAacaTbCsl 3TUX KOHTAKTOB BO BpeMs
padotel. M BooOwIe, kacasch BbIBOAOB GPIO wunu obGopymoBaHus, MOAKIIOYEHHOTO
k GPIO, Bcerna ucnonp3yiiTe 3a3emMieHue.
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OucTtpndoyTtuB Raspbian —
HacTpouKa U ycTaHOBKa
OOMNOJIHUTENbHbIX NaKeToB

4.1. NMopnpepxkKa pycckoro A3bika

Jlis moaiep KKK PYCCKOro si3blka B KOHCOJIM HaOUpaeM B TepMHUHAJIe CJEAYIOLLYIO
KOMaHJy:

sudo apt-get install console-cyrillic

sudo dpkg-reconfigure -plow console-cyrillic

B okHe HacTpoek mocienoBaTesbHO BhIOMpaeM: KJIaBUILM MEPEKIIOYeHHs S3bIKOB, B Ka-
yectBe KoaupoBk — UNICODE, noaxoasimuii mpudT, ycTaHaBIMBaeM HACTPOWKY KH-
pwIMLBl NpU 3arpy3ke cuctembl. Coxpansiem. [loanep:kka pyccKoro si3blka B KOHCOJIU
YCTaHOBJIEHA.

4.2. DannoBbin MeHeaxep

B kauectBe daiiioBoro MmeHemxepa MoxkHO ucnofb3oBath Midnight Commander (puc. 4.1).
JInst ero ycTaHOBKM B TEpMHHAJIE BBIMIOJIHATE KOMaHIY:

sudo apt-get install mc

3arnycTuTe MeHeKep:

mc

4.3. Co3gaHue CKPUHLLOTOB

OuyeHp 4acTO HEOOXOJMMO TOJYYHTh CKPHUHIIOT 3KpaHa. J[Jis 3TOro MO>KHO HCIOJIb30-
BaTh MaKET imagemagick WM, JIy4lIC, CIIC 0oJiee IErKuM scrot.

YcraHoBka:

sudo apt-get install scrot
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= mc [pi@raspberrypil]:~ - O X

®aian Npaeka Bwknagkwn Cnpaeka

MES

Mma Pazmep | Bpema npasBkM . Pazmep Bpema npaBkM
LiEE -BBEPX- lon 26 15:47
15:10 | /. 4096 CeH 15:10
15:12 | /.confi 4096 CeH 15:12
19:20 /. ! 4096 Von 26 19:20
13:40 /.gstreamer-0.10 4096 CeH 13:40
19:20 /.gvfs 4096 lson 26 19:20
13:39 /.local 4096 Cen 5 13:39

:11 | /. thumbnails 4096 5 15:
116 | /Desktop 4096 15:18
/python_games 4096 M D 14: 20

. XE gkt &t e - i

/.cache 4096 Cen
/.config 4096 CeH
/ .dbus 4096 Won
J.gstreamer-0.10 4096 CeH
/.gqufs 4096
/. local 4096
/. thumbnails 4096

5
5
26
5
26
5
5
5

Puc. 4.1. dainosbin meHegxep Midnight Commander

J714 nony4yeHus: CKpuHIIOTa HabrpaeM B TEpMHUHAIE:

scrot

JI1st OJTy4eHUs! CKPUHILIOTA Yepe3 S5 CEeKyHA:

scrot -d 5

4.4. OocTtyn K Raspberry Pi no SSH
B KOHCOJIbHOM U rpachuyecKom pexmme

B GonpmnHcTBe npoekToB Raspberry Pi ucnonb3yercs He B kauecTBe MOJIHOIICHHOTO Ha-
cronpHoro [1K, a kak ceTeBoii MUHU-KOMIMBIOTEP WM YCTPOMCTBO IJI YIPABJICHUS pa3-
JIMYHOM 3JIeKTpOHUKOM. J1j1a moo6HoM paboTel Raspberry Pi He TpeOyroTcs HU MOHUTOP,
HU KjaBuatypa. ['opa3zno ynoOHee BOCIMONB30BAaTHCS B 9TOM Clydyae MOHMTOPOM M KJja-
BHUATYpPOM OCHOBHOT'O KOMITbIOTepa U padoTtathk ¢ Raspberry Pi mo nokanbHoi cetn. Takoe
B3aMMO/ICHCTBHE JABYX KOMITBIOTEPOB PEaM3yeTCsl C MOMOLIbIO CMEMaTbHOTO CETEBOTO
nporokosna SSH. Jlna Bkmouenus SSH Ha Raspberry Pi 3aitnem B koHdurypaumoHHoe
MeHIo raspi-config u BkmouuMm noanepkky SSH mpu 3arpyske B myHkre Advanced
Options | SSH (puc. 4.2).

Hanee y3naem IP-agpec Hamero Raspberry Pi u nogkitouyaemcsi kK Hemy ¢ Jt000ro KOM-
netotepa ceT ¢ nomoubio SSH-kmmenta. C Windows-KoMIbIOTEPOB 3TO MOKHO Cli€/1aTh
¢ nomoitnkto porpamMmmbl PuTTY (06 aTom 4yTh nanee), a ¢ kommnbloTepoB moa Linux Ha-
OupaeM B TepMHUHAJE:

ssh pi@192.168.0.10

u nostyyaem goctyn no SSH k koHconu Raspberry Pi (puc. 4.3).
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Would you like the SSH server enabled or disabled?

<Enable: <Disable=

Puc. 4.2. AktnBauunsa nogaepxkn SSH B Raspberry Pi

‘@ pil@raspberrypil: ~ ﬂﬁ

pi

Puc. 4.3. Joctyn k koHconu Raspberry Pi no SSH

Ecnu mb1 xotuMm Ha Linux-kimente 3amyckath mo SSH Ha Raspberry Pi rpaduueckue
NIPUJIOXKEHUS, TO BBITIOJIHAEM KOMaHy ssh ¢ KJIFOYOM X:

ssh -X pi@192.168.0.10

Kirou x 3acraBnser mepeHarpaBisTh JaHHbIe Tpaduyeckoro uHtepdeiica or Raspberry
Pi (192.168.0.10) na rnaBubiii 1K uyepe3 SSH-coenuHenue (Tak HasbiBaeMblid X-For-
warding). [Tociie ycTaHOBKM cOeIMHEHMS MBI MOJTydaeM JOCTYI K KoHcosin Raspberry Pi,
HO Temephb MpH 3amycke Jroboro rpaduyeckoro mnpuiokeHus Raspberry (Hanpumep,
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me [pi@raspberrypil]:~

Main MNpaeka Bug Mouck TepmuHan Cnpaska

7[*]; -
" Hmsa |Pazmep |Bpemsa npaeku |Pasmep |Bpema npaBsku
| -BBEPX- |Mion 26 15:47||/.. | -BBEPX- |Mion 26 15:47
| 4096|Cen 5 15:10(|/. |  4096|Cen 15:10
| 4@96|Cen 5 15:12 | 4096 | Cen 15:12
| 4096 |Mwn 26 19:20
gstreamer-0.10 | 4096 |Cen 5 13:40||/.gstreamer-0.10
gvfs | 4096 |Mion 19:20| | /.gvfs 4096 | Mion 19:20
local I 4096 |CeH 13:39| | /.local 4096 | Cen 13:39

|

|

|

|

|

cache
config
dbus

4096 | CeH 13:40

: |

: |

: |

.thumbnails 4096 |CeH 15:11| | /. thumbnails | 4096|cCen 15:11

Desktop 4096 |CeH 15:18| | /Desktop |  4096|Cen 15:18

python_games 4096 | Map 14:20| | /python_games | 4096 | Map 14:20
164|Cen 6 14:08|| .Xauthority | 164|Cen 6 14:08
484|Cen 6 14:08|| .bash_history | 484|Cen 6 14:08
220|Mn 26 15:47|| .bash_logout | 220|Mn 26 15:47

.Xauthority
.bash_history
.bash_legout

<
|r
H
|/
|/
/
|/
|/
H
|

|

| /python_games _Jlf,dbu5 _J
1917M/3676M (52%) b 1917M/3676M (52%) |
CoBeT: Bbl CMOXeTe BMAETb CKpbThie $ainsl .*, YCTAHOBMB ONUMK B MeHW KOHOWrypaums.
pi@raspberrypil ~ % I

il 2 3 4 5 6 7

Puc. 4.4. 3anyck rpadudeckmx nsobpaxeHuin no SSH

(daiiIoBOro MeHe/pKepa mc) ero OKHO OTKpPOeTCs MPsSMO Ha HalieM pabodeMm CTosie
(puc. 4.4).

IIpu 3anmycke B SSH-kmeHTe KOMaHabl startlxde OCYLIECTBISIETCS TpaHCALUS pado-
yero crtona Raspberry Pi B okHO Linux-knuenta. YnaaneHHelid pabGoumii CTOJ
Raspbian octaneTcsi mosHOCTBIO (PYHKLIMOHATBHBIM, HO ¢ HEKOTOPBHIMU OHIMOKaMH: pa-
Ooumii cTon M 3HauKK okaxyTcs oT Raspberry, a manens 3agau — ot raasHoro [1K. Tpu
STOM MEPEeKIIoYaThCsl MeXAy paboyMMH CTOJlaMU O0EMX MAIWH CTaHET HEBO3MOKHO.
Takoe noBeneHne 0OBACHAETCS KOHMDIMKTOM OKOHHBIX MEHEHKEPOB ABYX KOMITbIOTEPOB.
Yrob6s1 »TOoro mzbexkars, Ha rnaBHOM [IK HyXHO 3amycTUTh OTIENbHYIO HE3aBUCHUMYIO
ceccuto X-cepBepa 0e3 OKOHHOTO MEHeIKepa Ha JIpyroMm aucruiee (mog Homepom 1) u
WCIIOIb30BaTh 3aMylIeHHbIH X-cepBep s oToOpaxkeHus pabodyero crosia Raspberry Pi.
Jng sTtoro Ha rnaBHoMm [1K HaGupaem B TepmuHalie:

sudo xinit -- :1
3Ta KOMaHJa MNpUBCACT K 3allyCKy Ha OUCIIICC 1 OTACJIBHOI'O X-cepBepa, B pe3yJibTaTe
Yero MOsIBUTCS MyCTOM SKpaH ¢ OTKPbITOM KOHCOJBIO Xterm (puc. 4.5).

B o710i1 koHCONM HaOupaem komanay ansi SSH-coenunenus ¢ Raspberry Pi u xomanmy
3amnycka rpaguyeckoil 000J0UKu:

ssh -X pi@192.168.0.10
startlxde

Tenepb Ha sKpaHe MOSIBUTCS yAalleHHbIH pabounii cton Raspberry Pi, ¢ koTopbiM MOXXHO
MOJTHOLIEHHO paboTaTh Tak, kak OyATO Mbl paboTaeM HEMOCPEACTBEHHO C CAMUM MHHHU-
KoMMbloTepoM (puc. 4.6).
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rootBubuntul ;s “#

rootBubuntuls™#

rootEubuntuly™#

rootBubuntul:™# ping 192,168,0,10

connect: Metwork is unreachable

rootBubuntul:™# ping 192,168,010

connecty Metwork is unreachable

rootBubuntul:“#

rootBubuntul:™# ssh -¥ piR192,163,0,10

pi192,168,0,10"'s password;

Permizzion denied, please try again,

pil192,168,0,10"'s password:

Warning: Mo xauth datar uzing fake authentication data for ¥11 forwarding,
Linux raspberrypil 3,6,11+ #474 PREEMPT Thu Jun 13 17:14:42 BST 2013 armvbl

The programs included with the Debian GHUALinux system are free software:!
the exact distribution terms for each program are described in the
individual files in Afusr/sharedoc/*/copuright,

Debian GHUALinux comes with ABSOLUTELY WO WARRANTY. to the extent
permitted by applicable law,
Last loging Fri Sep B 153116330 2013 from 192,168,0,3

“ % zcrot
1

Puc. 4.5. 3anyck cepBepa X Ha gucnnee 1

pi@raspberrypil: ~ (ubuntul)

rootBubuntul:™# ping 192,168,0,10

connect: Network is unreachable

rootBubuntul:™# ping 192,168.0,10

connect: Metwork iz unreachable

rootBubuntul; 4

rootBubuntul:™# =sh - piR192,168,0,10

pil152,168,0,10's password:

Permizsion denied, please try again,

pi192,168,0,10's password:

Warning: Mo xauth data: using fake authentication data for ¥11 forwarding,
JLirux raspberrypil 3,6,11+ #474 PREEMPT Thu Jun 13 17:14:42 BST 2013 armvbl

i

o

The programs included with the Debian GNUALinux system are free software:
the exact distribution terms for each program are described in the
individual files in Ausr/zhare/doc/*/copyright.,

Debian GMUALinux comes with ABSOLUTELY MO WARRAWTY. to the extent
permitted by applicable law,

rLast loging Fri Sep 6 15:16:30 2013 from 192,168.0.3

e 17 % scrot

pilrasy W % startlxde
Openbox-tMessage: HesosMowHO HaldTH COOTEETCTEYWWWA daiin meHw "Ausr/shareslxde/ope
nboz/menu, xml "

=

IDLE IDLE 3

m:pi@raspberwpil: I-[pi@raspberrypil:...

Puc. 4.6. YganeHHblii pabounin cton Raspberry Pi
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Jliis mepexioveHns Mexay aucruiesmMu (padbounm crosiom riaBHoro 1K u ynaneHHbIM
pabounm ctonom Raspberry Pi) cmyxar coderanus wiaBuin <Ctrl>+<Alt>+<F8>,
<Ctrl>+<Alt>+<F9> (unu <Ctrl>+<Alt>+<F7>, <Ctr[>+<Alt>+<F8> B 3aBUCUMOCTH OT
muctpuOyTtrBa Linux). [l 3aBepieHus ceaHca yAaJIeHHOTO JOCTYIAa JOCTaTOYHO 3a-
KPBITh TEPMHUHAI.

Urobbl 3amyckaTh ynajieHHbId pabouuii ctonm Raspbian ¢ Windows-komnbioTepa, Bam
noHanoo6stcs ape nporpammel: PUTTY u Xming. PuUTTY — 3t0 cBoG0OAHO pacnpocTpa-
HsaeMblii SSH-kIMeHT (ckauaTh ero MoxkHo ¢ caiita http://www.putty.org/), a Xming —
nokanbHbli  X-cepep ans Windows (OecruiaTHO ckauyaThb €ro MOXKHO MO ajpecy
http://sourceforge.net/projects/xming/). Umenno Xming Oyner oroOpakaTh pabouwii
CTOJ Ha BameM kommbtoTepe. CkauaB yka3aHHbIE TUCTPUOYTHBBI, YCTAaHOBHTE HMX Ha
KOMIIbIOTEpE, OTKY/Ia Bbl XOTUTE MOJTYUYUTh 10CTyM Kk Raspberry Pi.

B nactpoiikax PuTTY BeiGeputre B menio myHkT SSH | X11 u yctaHoBuTe Quiaxok
Braounts nepeaapecanuio X11. A B nosie OrtoOpaxkenue aucmiies X BIUILINUTE
localhost:0. CoenuauTech ¢ Raspberry Pi.

[Ipu ycranoBke Xming corjiiacutech cO BCEMH BONIPOCaMU, KOTOpble OH BaM 3aaacT. [Ipu
nepBoM 3anycke Ha sTtane Select display settings BeioepuTe myHkT One window, omiiuio
Display number yctanosure B 0. B okHe Select how to start Xming Beibepute Start no
client. 3anyctute Xming. B obiactu yBegoMiieHUH maHeau 3aay JOJDKEH MOSBUTHCS
€ro 3Ha4oK, CBHJIETEIbCTBYIOLUIMI O TOM, 4TO X-cepep padoraeTr. COOTBETCTBEHHO MbI
MOKEM 3almyCcTuTh pabounii ctoi. Beoaum k Tepmunane PuTTY komaHay: startlxde —
¥ miepes1 Hamu padouwii ctos Raspbian.

4.5. YpaneHHbIn pabouun cton VNC

Virtual Network Computing (VNC) — cucTtema yaajaeHHOTo J10cTymna K pabo4yeMy CToJy
KOMIbloTepa, ucrnosb3yromas nmporokosl RFB (Remote FrameBuffer, ynanennsiit kagpo-
BbIii Oy(dep). YnpariieHHe oCyllecTBIIIeTCS MyTeM Iepeaadyd HaKaThii KJIaBHII Ha Kia-
BUAType W JABWKEHWI MBIIIN C OJHOTO KOMMbBIOTEPA HA APYroi W PETPAHCIISIIIUM CONEP-
JKUMOTO dKpaHa uepe3 KOMITbIOTEPHYIO CETh.

Cuctema VNC mnardopmonesaBucuma: VNC-kineHT, Ha3zbiBaeMblii VNC viewer, 3ary-
LIEHHBIM Ha OJHOM OMEpPalMOHHON chcTeMe, MOoxkeT noakmovaTeest kK VNC-cepsepy, pa-
6orarouieMy Ha Jiro6oit npyroi OC.

Cnauana ycrtaHoBuM Ha Raspberry Pi cepeep VNC. J[ist 3T0r0 He06X01MMO BBITIOJIHUTD
KOMaH/y:

sudo apt-get install tightvncserver

Bo Bpems ycTaHoBkM Bam OyneT 3ajaH BOIPOC 00 MHCTAUISIIMU MporpamMmbl 6e3 Mpo-
Bepku noasuHHocTH: Install these packages without verification [y/n]?. OtBeTbTe Ha
ATOT BOMPOC YTBEPAUTEIBHO: Y.

ITocne okoHuaHus YCTAHOBKH BBITTIOJTHUTE KOMaHy:

vncserver :1 —geometry 1280x800 -depth 16 -pixelformat rgb565
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Ota komaHaa 3anyctuT VNC-cepiep (puc. 4.7). B naHHOM cilyyae 3TO 03Ha4aer, 4To 3a-
nyllleHa BUpTyajdbHas X-ceccusi (BUpPTyalibHOE TMpeJcTaBieHue pabouero crojia
Raspberry Pi), aGcotoTHO aHaIOTHYHO TOMY, KaK MPOMCXOIUT MO KOMaHJE startx MPH
3arpy3ke Ipu TMOJKIIOYEHHOM MOHHUTOpe. Tenepb, korjaa Bbl 3amyctuTe KJIMeHT VNC
U TIOAKIIOYUTECh K HEMY, TO OKa)KeTeCh MOJKIIIOUYEHb UMEHHO K 3TOMY BUPTYyaJIbHOMY
pabouemy cTouy.

800 -depth 16

00 —-depth 1&

Puc. 4.7. 3anyck cepeepa VNC Ha Raspberry Pi

Hanbonee BakHas yacTh komaH bl 3amycka VNC-cepBepa — mnapametp :1. OH onpefe-
JsileT HOMep mnopTa, Ha KotopoM Oynaer 3amyiueH npouecc VNC. Homep mopra moxer
OBITH JIHOOBIM, HO €r0 HY»HO 3allOMHUTb, MOCKOJIbKY OH MOHAJ00UTCS MpU MOAKIIOUe-
Huu. Ele oguH BakHbIA MapaMeTp — paszpellieHue (B JaHHOM cilydyae — pa3Mep) BUPTY-
anbHOro pabouero crona. Ero MoxHO 3aaarh JitOObIM, OJJHAKO HE CTOMT YKa3bIBaTh
OoJbLIe, YeM peanbHOE pa3pelleHrne KOMIbIOTepa, ¢ KOTOPOro OCYLUECTBIISETCS YAaJIeH-
HbIW JOCTYII.

[Tpu nepBom 3anmycke VNC-cepBep NMONpocUT BBECTH Mapoib. ITOT MapoJib MOHAA00UTCS
NPy TOJIKJIIOYEHUH K yAaJIeHHOMY pabodemy ctoiy. BTopoii maposb, KOTOpbIi 3anpocuT
cepeep VNC, — 310 maposb "Tosibko ajis mpocmoTpa'. Eciim BBECTH 3TOT MapoJib MpH
MOAKIIOUEHHUH, TO BUAETh BUPTYaJIbHbIA paOouuii cTo Oy1eT MOXKHO, OJTHAKO KJIaBUATY-
pa ¥ MbIlIb OKaXyTCsl OTKJIFOUYEHBI.

Hrak, nonkmouaemcs k Raspberry Pi ¢ momomnisro nporpammbel UltraVNC'. 3amyckaem
UtlraVNC, BBoaum IP-anpec, Homep mopra (moMHUTE? — 1) M Ha)KMMaeM KHOIKY
Connect (puc. 4.8). BRogum naposib 1 nonajaaeMm Ha padounii cton Raspbian (puc. 4.9).

' UltraVNC — 510 cB0GOIHOE TIPOrpaMMHOE OOEcreueHne Mo ONepalroHHyIo cructeMy Microsoft Win-
dows, ucnoss3ytoiee npotokosn VNC aist yripaBieHusl yAaJleHHbIMU PA0OYUMH CTOJIAaMU Ha JIPYTUX KOMITh-
rorepax. Ckayarb ero MoHo 110 ccblike: http://www.uvne.com/downloads.html.
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@ 1

pi@raspherypil: - UltraVNC Viewer - Win3211.9.3

VMC Server:

Quick Options

* ALTO {Auto select best settings)

" ULTRA (=2Mbit/s) - Experimental

" LAN (= 1Mbit/s) - Max Colors

" MEDIUM (128 - 256Kbit/s) - 256 Colors
_________________ (" MODEM (19 - 128Kbit/s) - 64 Colors

" sLOow (= 19kKbit/s) - 8 Colors

" MANUAL {Use options button )

_______ I~ ViewOnly [ Auto Scaling

{ host:display or host::port )

[ Confirm Exit

Connect

Cancel

Options...

[~ Use DSMPlugin | No Plugin detected. ..,

E2

[ Proxy/Repeater |

|1. 1630 x 1050 @ 0,0 - 32-bit - 60 Hz

[~ Save connection settings as default

1

Delete saved settings |

-
Puc. 4.8. 3anyck knueHTa UltraVNC
1 pis X destacp raspberypil:1) =|of =
EEXSUva0nll A ]
@
2 @
FOH e soursy ICAE

—-

BE Mpmbuss b

3 Murapsisr

OEparowat

= CTepaptue

Mapae ey put .
Aunanmure

[ QT S P

Puc. 4.9. octyn k pabouemy ctony Raspberry Pi uepes VNC
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4.6. YcTaHOBKa nakeTta Samba

[Taker Samba npencrapnser coboii uHTepdeiic, KOTOpblli 0OECIeUnBaET CBSA3b MEKIY
UNIX- u Windows-cuctemamu B ceTu, pacuuupsisi ceteBble BoaMoxkHocTH OC UNIX.

bnaronaps Samba nonb3oBatens, paboras Ha UNIX-cucteme, MOxKeT NOJYyUUTh JOCTYI K
ceTeBbIM auckaM U npuHTepam Windows. J[j1s1 KIIMEHTOB 3TO BBITJIAAUT TaKUM 00pazom,
Oyaro nponomkaeTr pabotarb NT-cepBep. KimeHTsl MOTyT MpHUMeEHSTh CETEBOE OKpYIKe-
Hue Windows, moJaCOeIUHATh U OTCOEAMHATh CETEeBblE AMCKH, a TaKk)Ke HCIOIb30BaTh
JaHHBIE HAa CETEBOM cepBepe, He omymias, padoraer cepBep moa UNIX wnmu mon
Windows. Knuentsl moryT obpamarbes k UNIX-daitinam, u3MeHATh U YJIalIsITh UX (eciau
MO3BOJISAIOT TipaBa). Takum oOpazom, Samba dakTruecku ucronHset Gpynkiuu NT-cep-
Bepa.

Bo3moskHocTH maketa Samba:

O npenoctaBisath (aitnel 1 npunTepsl Linux/UNIX-cepBepa ajisi Mcmonb30BaHUs MO
Windows 9x/NT/2000/XP u 6osiee HOBBIX;

0 HenocpeACTBEHHO YNPAaBIATH NoJib30oBaTeasiMU N'T;

a

ONTUMaJIbHO KOMOMHUPOBATh OE30MAaCHOCTh JAHHBIX U CTAOUIIBLHYIO pabOTy, KOTOpbIE
npemyaraer UNIX-cepep, ¢ omnepauroHHbIMU cucTeMaMu Microsoft Ha pabounx
CTaHIUAX;

NOAAEP>KUBATH (HE MOJTHOCTHIO) JoMeHHYI0 CTpYKTYpYy NT DOMAIN;
MoJIepKMUBaTh GYHKIMH MepBUYHOTO KoHTpoJiiepa NT;
noaaepxkuBath GyHKmH yyactHuka NT DOMAIN;

obecneunBathb cepBuchbl WINS (knueHt u cepsep), TIME-server u T. 1.;

aaaan

npuaasatbe UNIX-cucreme coiictBa cet NT.
VYcranosuMm maket Samba:

sudo apt-get install samba samba-common-bin

Cozpanum nanky Obmen1:

sudo mkdir Obmenl

3agaayMM npasa Jjisl STOM Manku:

chmod -R 777 Obmenl

Jlns HacTpoiiku Samba oTkpbIBaeM daiis smb.conf:

sudo nano /etc/samba/smb.conf

B konen (aitna monuckiBaeM CTPOKH:

[Flashl]

path = /mnt/flash
writeable = yes
browseable = yes
guest ok = yes
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[Obmenl]

path = /home/pi/Obmenl
writeable = yes
browseable = yes

guest ok = yes

CoxpansieM (aiin u nepezanyckaem Samba:

sudo /etc/init.d/samba restart

Tenepp mpobyem ¢ Windows-KOMIbIOTEpa TO CETU OTKPBHITH HAIIM OOIIME TMarKu
(puc. 4.10).

QK )c 1% v Cers v raspberrypil ~ = @II e ——"
Y¥nopagouwmte ¥ LlenTp ynpasnenna cetamm v oBuwmm goctynom  [Mokasats yaanenHsle NpUHTEpE
’ Flashl n Obmenl
' 0Bwan nanka O6LUan nanka
- L, 2 LiaA

Puc. 4.10. Joctyn k o6wum nankam Ha Raspberry Pi no cetu

HNuorna, ouens ynoOHO Ha mamuHe ¢ Linux vUMeTh MOAKIIOYEHHYIO (IPUMOHTHPOBAH-
Hyto) Windows-nanky, HaxoAsuryrocs B o0iieM aocTyne. AHaJIOrMYHO TOMY, KaK B ca-
Mot Windows mporcXoIuT MOAKIIOUEHHE CeTEeBbIX MaroK WX JWCKOB, B MakeTe Samba
BepcuM 3.5 mMMmeeTcs MpuilokeHHe mount.cifs, KOTOpOE MOMOXET HaM MOAMOHTHPOBATH
CETEBOM pazJiell.

Hrak, coznaem Ha Raspbian manky, kyaa 6yaeM MoHTHpoBaTh ceTeByro Windows-manky:
sudo mkdir /mnt/kostyabook
U BrIicTaBNISIEM HA HEe TpaBa:

sudo chmod -R 777 /mnt/kostyabook

3aTeM BBITIOJTHIEM KOMaHy:

sudo mount -t cifs //192.168.0.8/BOOKS /mnt/kostyabook —o netdev
,username=kostya, password=forward, iocharset=utf8, file mode=0777,dir mode=0777

JI)1sl aBTOMaTHYECKOr0O MOHTUPOBAHUS AUCKA MPU 3arpy3ke oTKpbiBaeM (aiii /etc/fstab:

sudo nano /etc/fstab

U 3anucpiBaem B koHell (paiina clieayronryto CTPOKY:

//192.168.0.8/BOOKS /mnt/kostyabook cifs netdev

,usernamezkostya,passwordzforward,iocharsgtzutf8,file_mode=0777,dir_mode=0777
00
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mc [pi@raspberrypi1];/mnt/kostyabook

@ann NMpaska Bupg Mownck TepmwuHan Cnpaska

< WISy ——.[]>

Name | size |Modify time
|UP--DIR|Sep 25 13:00

| size |Modify

|UP--DIR|Jun 19

4096 |Sep 25

4096 |Sep 25

4096 |Sep 25

| 4096 |Sep 25

4096 |Sep 25

4096 |Sep 25

4096 |Sep 25

| 4096 |Mar 10
222|Sep 25 12

101|5ep 25

220 |Jun 19

|  3243|3Jun 19

/python_games
.Xauthority
.bash_history
.bash_logout
.bashrc

pi@raspberrypil /mnt/kostyabook &
1 2 3 4

Puc. 4.11. ABTomaTuyeckoe MoHTUpoBaHne cetesol nanku Windows

[Tocne mepesarpy3ku ceteBas manka Windows mMoHTHpyeTcst B KaTanor /mnt/kostyabook
(puc. 4.11).

4.7. NMopknoveHue AHpekc.[incka

[IpomomkuM TeMy paclIupeHHs TUCKOBOTO MPOCTPaHCTBA. B enase 3 Mbl yike paccMoT-
penu noakimodeHue Kk Raspbian daem-nakonurens USB v BHeIIHEro >kKecTKOro aucka
USB. Ecnu Mecta He XBaTaeT, MOKHO BOCITOJIb30BaThCSl BHEITHUMHU (paitIoXpaHUITHIIA-
mu. OdeHb yaoOHoe cpenctBo — Annexc./[uck. Annekc.Jluck — 3To Tak HazbIBaeMbIit
001auHblil CePBUC, KOTOPBIA MO3BOJSIET BaM OecrulaTHO XpaHWUTh (paiiiabl Ha cepBepax
SAnnexca. Bel Mmoxkete paborarh ¢ daiinamu sToro Jlucka Ha ar000M ycTpoHcTBe, MojI-
kmoueHHoM k MuTepHety. Snaexc./luck nognepxkuBaet v nmpotokoia WebDAV, uro no-
3BoJIIeT BaM pabotath ¢ JluckoMm uepes moboit WebDAV-knueHT n noakmouats Juck
kak ceteBoit nuck Windows. Kpome Toro, SHnekc./[uck MO>KHO MCTONB30BaTh AJis ObI-
cTporo ooMeHa ainamMu ¢ Ipyrumu nojib3oBaTeasiMu CeTH — J0CTaTOYHO OTIIPaBUTh
CCBUIKY Ha 3TOT (aiijl, U Jpyrue mojab30BaTeIu CMOTYT €ro CKavarTh.

['oTOBUTH COBMECTHBIE MEpONpUATHUS YJ0OHO, KOTJla ¥ BCEX YYAaCTHUKOB €CThb JIOCTYIM
K OJTHUM M TeM ke ¢aiinam. Coznasaiite obiue nanku Ha AHaekc./[ucke U npurnaimainre
Jpy3ei, COKYpCHUKOB M KOJIJIET JIJI1 COBMECTHOM palboThl HaJl MpoeKTaMu, oOMeHa yuel-
HbIMU MaTepuajlaMH, a TakXke Ul TJIaHUPOBAHUS MYTELIECTBUH WM MpPa3gHUKOB. Brl
penakTupyete ¢aiin y ceds Ha KOMIbIOTepe — U3MeHeHus depe3 SAnaexc./luck aBToma-
TUYECKU OTpaXKkaloTcsl y Bcex. XpaHute daiiibl Ha J{ucke, 1 Bbl cCMOXKeTe MpocMaTpyBaTh
U PeIaKTUPOBATh UX Ha JIIOOOM YCTPOWCTBE W B JIOOOM TOUke MuUpa, rae ecTh MHTepHeT:
noma, Ha padote, B kade u gaxe B myTd. HaunuTe nucath otyet B ouce, cCoOXpaHUTE Ha
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JIMCK, OTKpOMTE HAa JOMAIIHEM KOMITBIOTEPE — M MPOJIOJKUTE C TOTO K€ MecTa, e OC-
TaHOBUJIUCD.

Jli1ig Toro yToObl noakounThes K Annekc.lucky yepes WebDAV-kiueHT, ykaxkute npu
HACTPOMKE MPOrpaMMBbl CIEAYIOLINE NTapaMETPhI:

O anpec cepsepa: https://webdav.yandex.ru;
O noruH (MM NoJIb30BaTEss): Ball JIOTHH Ha SIHIeKce;
O mapoJib: Ball Naposib Ha SHaekce.

Jlst Toro uro6wl Raspbian ymen o6pamatees k Annekc.Jlucky nmo nporokony WebDAYV,
HY)KHO YCTaHOBHUTH MaKeT davfs2:

sudo apt-get install davfs2

3aTeM HY>KHO cO3/1aTh Manky, Kyaa Oyaet oto0paxkaTbes coaep:xkumoe Snnekc.Jucka:

sudo mkdir /mnt/yandex.disk
sudo chmod -R 777 /mnt/yandex.disk

MoHTtupyem:

sudo mount -t davfs https://webdav.yandex.ru /mnt/yandex.disk -o uid=pi,
gid=pi,rw, file mode=0777,dir mode=0777

TpeOyeTcst BBECTH JIOTHMH OT CBOEro akkayHTta B SIHaekc u naposb (puc. 4.12).

£ pi@raspberrypil: ~ =]

Puc. 4.12. MoHTnpoBaHue Axpekc.[ucka

Tenepp HacTpouM aBTOMaTH4YeCKOe MOHTHUpoOBaHUe fAnpaekc./lucka npu 3arpyske. Ilepe-
HaCTPOUM JJIsl 3TOrO MAKET davfs2:

sudo dpkg-reconfigure davfs2

B otkpeiBliemcs untepdeiice (puc. 4.13) BoiOupaem Yes. OTUM MbI TO3BOJIMM MOHTHPO-
BaTh CUCTEMY HENPUBUIIETMPOBAaHHbBIM Mosib3oBatessim OC.

Jlo6aBuUM Halero noJjib3oBaresisi B rpynimy davfs2:

sudo usermod -aG davfs2 pi

3}1er pi — UMM MOJIb30BaTEJIA. Ecau BbI MeHsIH CTaHOdapTHOC UM, TO BIIMIIUTEC BMECTO
pi UM BalIero rnmoJjb30BaTes.
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@raspberrypil: ~

File Edit Tabs Help

Package configuration

{ Configuring davfs2 |

The file /sbin/mount.davfs must have the SUID bit set if you want to
allow unprivileged (non-root) users to mount WebDAV resources.

If you do not choose this option, only root will be allowed to mount
WebDAV resources. This can later be changed by running 'dpkg-recenfigure
davfs2'.

Should unprivileged users be allowed to mount WebDAV resources?

-Yes> <No>

Puc. 4.13. lNepeHacTpoiika naketa davfs?2

Hactpoum nmapameTpbl aBTOpU3allUK:
sudo nano /etc/davfs2/secrets
OTtkpoetcs ¢aiis, B KOHE1Ll KOTOPOro HaAo A00aBUThH 3anuch popmara:

https://dav-pocket.appspot.com/docso [JIOIMH, BEOAHHEIT CAHMTOM]
[1apoJib, BBIIQHHEIL CAMTOM)]

[TPUMEYAHUE
JlorvH n napornb Hy>XHO BBOAUTL ©e3 KBagpaTHbIX CKOOOK.

To ecTb, 106aBsIEM CTPOKY:

https://webdav.yandex.ru login password

rac:

O login — JIOTMH aKKayHTa AHAekc;

O password — ImapoJib.

Coxpansiem daiin: <Ctrl>+<O> u 3akpbiBaeM ero: <Ctrl>+<X>.

HactpanBaem aBTOMaTHueckoe MOHTHpoBaHHe. JIJis 3TOro ciexyer OTpedaKkTHUpOBaTh
¢aiin fstab. OTkpoem ero:

sudo nano /etc/fstab
U JIONHUILEM CJIEIYIOILYIO CTPOKY:

https://webdav.yandex.ru /mnt/yandex.disk davfs uid=1000,user,rw, netdev 0 0
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Tenepsb ocTanock ToNbKO Nepe3arpy3uTh Raspbian asis npoBepky aBTOMaTH4ECKOTO MOH-
TUPOBAHMUSL:

sudo reboot

Ecnu Bce caenaHo npaBWIbHO, TO B Manke, KOTOPYIO Bbl CO3/1AJIU U BBIOPAJIM KaK TOYKY
MOHTHPOBAHHUS, TIOJDKHBI MOSABUTHCS (paiinbl, Haxoasmmecs Ha SAnaexc./[ucke (puc. 4.14).
OtH (aitpl He 3aHMMalOT MecTa Ha SD-kapTte, HO MPU 3TOM OCTAOTCS JOCTYIMHBIMM IS
peaaKkTUPOBAHMUSL.

mec [pi@raspberrypi1];/mnt/yandex.disk

Bung Mouck TepmuHan Cnpaeka

R  L

n Name | size |Modify size |Modify time
|

| /BOOKRASPBERRYPL
/BOOK_ARDUINO
/MyAvtoWatering
| /ROS

| /Llost+found
Jvp_ardrone2

UP--DIR|Jun 19 14:38|
4096 |Sep 25 12:29|
4096 |Sep 26 15:44‘
4096 |Sep 25 12:29
4096 |Sep 25 12:29|
4096 |Sep 25 08:56 |

|
|
olsep 6 |
I
|
|
0|Jul 18 18: Desktop | 4p96|Sep 25 1@8:27
|
|
|
|
|
|
|
|

o|Jul 12
0|Aug 30
0|Jun 8
o|sep 26

4096 |Sep 26 15:49
4096 |Mar 10
280 |Sep 27 12:
3391 |Sep 27 12:
220|Jun 19 14:38
3243|Jun 19 14:
675|Jun 19 14:
752 |Sep 26 16:1
y
|

0|Jun 8 15: python_games
©|Jun 8 15: .Xauthority
e |Jun : .bash_history
0|Jun 14 06: .bash_logout
1470 |Jul 29 23: .bashrc
1917|Jul 29 23: .profile
ase_PHP~.5.1 xdebug.exe|9316343|Jun 14 14:5; .Xsession-errors
@_php5.3.13.exe 2| Jun g

|
|
|
|
|
|
/watering10_end | o|sep 2 15: obmen1
|
|
|
|
|
|

34G/40G (85%
ki ir b irir B e e e e e B e e e e e e e e e e e e e e Be e e e e e e e e B o B B e B e e e e B e e e B e B

Puc. 4.14. MoHTnpoBaHue Axpekc.lncka

4.8. FTP-cepBep

FTP, Bropoii no nonynspHoctu B MutepHere nporokon nociae HTTP, obecneunBaer 00-
MeH (aitiamMu MexXITy KoMIbloTepaMu. Jla, OH mpeIHa3HavYeH TOJIbKO Jyisl Tiepenayun daii-
JIOB, 3aT0 Aenaet 3to xopouwo. CtaBum FTP-cepsep:

sudo apt-get install proftpd

Teneps naem B kaTanor /etc/proftpd 1 npaBum daiin proftpd.conf:
sudo nano /etc/proftpd/proftpd.conf

HN3meHsieM napameTp ServerType Ha standalone:

ServerType standalone

PackommeHTHpYEM CTPOKY:

# DefaultRoot ~

Ecnun HY’KHO, UI3MCHACM IIYTb Ha HeO6XOHHMbIﬁ HaM.
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[lepezanyckaem FTP-cepsep:
sudo /etc/init.d/proftpd restart

Bce — moxkHoO 3aiitu Ha Haw Raspberry Pi ¢ npyroro komnstotepa no FTP (puc. 4.15).

Darnel  Boigenenwe  Komanger Cete Bug  Kondwrypauws 3anyck Cnpaeka
e | E BB % e« DD |E5E s B S E
= = | [Cxnarme omeTa cepeepa... -
. FTP Pexam obmena IM (zip. doc u T"ﬂ'J—J S e |228 Transfer complete ZJ
]IZII] - | ftp//pi@192.168.0.10 A =d v |[wer_] 79 875 256 K6 ws 230 637 140 K6 ceobom \
|= 0=/home/pi/” " _ : # | v |vdl\energia 0101E0009Y" " " _lh
Wian | Tun | Pasmep |4 Oata Arpuby |+ Wean Tun | Pasmep | [lara Arpuby|
ﬁ [.]] <lManka> ﬁ [.]1 <Manka> 05.12.2012 22:47 — :
[T [.cache] <lManka> 25.09.2013 12:29-700 | 7 [drivers] <Manka> 05.12.2012 22:42 —
[ [.config] <lManka> 26.09.2013 15:44 -700 [T [examples] <Manka> 05.12.2012 22:42 —
[ [.dbus] «lMamka> 25.09.2013 12:29-700 [T hardware] <lamxa> 05.12.2012 22:42 —
[ [gvis] <lMamca> 25092013 12-29-700 [T liaval <lNanka> 0512 2012 22-47 —
[ [local] <lamca> 25.09.2013 08:56 -700 [ pib] <lNanka> 05.12. 2012 22-46 —
|__J [Desktop] <llamca> 25.09. 2013 10:27-755 [ [reference] <lMamnka> 05.12.2012 22:42 —
[ [Obmen1] <llama> 26.09.2013 15:49-777 [ oels] <lNamnka> 0512 2012 22:42 —
[T [pythen_games] <lMamca> 10.03.2013 14:20-775 % cygiconv-2 dil 969 728 05.12.2012 22:42 a—
[ Xauthority 280 27.09.2013 12:33 600 %] cygwinl dil 1872821 05.12.2012 22:42 a—
[ bash_history 3 391 27.09.2013 12:33 600 @ energia 846 848 05.12.2012 22:46 a—
|| xsession-ermors 752 26.09.2013 16:15-600 | %/ ibiconv-2 dil 124718389 05.12.2012 22:42 a—
@ 2013-09-26-154554_ __png 102 785 26.09.2013 15:45 -644 | %/ ibusb0 dil 43 520 05.12.2012 22:42 a—
Iﬂ_]rpymnepeﬂoam doc 42 496 03.07.2013 10:56 -744 | |revisions ixt 29 167 05.12.2012 22:42 a—
[ bash_logout 220 19.06.2013 14:38 -644 | % ndxSerial dil 777599 05.12.2012 22:42 a—
[ bashrc 3243 19.06.2013 14:38 -644
[ profile 675 19.06.2013 14:38 -644
@ocrj png 5781 03.02.2013 09:07 -644
0 Kb ns 155 KB. paiinos: 0 us 9. nanox: O us 8 D K& »= 4 962 Kb, daiinos: D ws 7, nanok: Dus 7
d-\energia-0101E0009> | |
F3 lNpocmop F4 lNpaeka F5 Konmpoeanme | F6 MNepememesme | F7 Karanor F8 ¥ panexwe Alt+F4 Bomon

Puc. 4.15. [loctyn k Raspbian no FTP

4.9. Beb-cepBep

Paccmotpum npouecc ycranosku Ha Raspberry Pi Be6-cepsepa ¢ PHP u MySQL.

Cnauana 0OHOBUM CITUCOK PEMO3UTOPUEB M MOUCK MHIEKCOB OOHOBJIEHHBIX BEPCUH MPO-
rpamm, 1paiBepoB, 4/ipa U BCEro Npoyvero:

sudo apt-get update

Hns noctyna mo HTTP Bocnonszyemcst HTTP-cepBepom nginx, 6omnee 6bIcTpoaelicTBEH-
HbIM U MeHee "TsbkesbiM", yem Apache. J[71s1 ycTaHOBKM nginX BBITIOJHUM KOMaH/IY:

sudo apt-get -V install nginx
YcTaHOBHB NginX, 3aMycTUM €ro:
sudo /etc/init.d/nginx start

Tenepbr Habepem B Opay3zepe [P-anpec Hawero Raspberry Pi u, ecnu Bce cnenaHo npa-
BUJILHO, YBUIMM CTapTOBYIO CTpaHUILy BeO-cepBepa nginx (puc. 4.16).
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= @ & | [ 192.168.0.10

& WmnoptupoBa... | | Okypopte | | MSN ' Ny6bnukauwna Ba... | | unetbootin KynnuTe gewes... E’ |Z| minim OSD - ¥T]

Welcome to nginx!

Puc. 4.16. CtapToBas cTpaHuua Beb-cepsepa nginx

YcranaBnuBaem PHP:
sudo apt-get install php5-fpm

Ha Raspberry Pi uaem B karasor /usr/share/nginx/www 1 co3naeM Tam (aits phpinfo.php
CJIEIYIOLIErO COAep KaHuUs:
<?php
phpinfo () ;
2>

B ¢aiine /etc/inginx/sites-available/default mporuceiBaeM MHIEKCHBIN (aitl — 3a 3TO OTBe-
YaeT AUpeKTHBa index:

index index.php;

N packommeHTHpyeM cTpoKH, Kacatomuecs phpS-cgi, 4ToObl OHM MpUOOpenu ciemyro-
LN BU:

location ~ \.php$ ({

fastcgi split path info ~(.+\.php) (/.+)$;

# NOTE: You should have "cgi.fix pathinfo = 0;" in php.ini
# With php5-cgi alone:

# fastcgil pass 127.0.0.1:9000;

# With php5-fpm:

fastcgi pass unix:/var/run/php5-fpm.sock;

fastcgi index index.php;

include fastcgi params;

}
[Tocne sToro nepesanyckaem cepBUC Nginx KOMaHAOM:

sudo service nginx restart

[Tepesarpyxaem nginx u 3axoaum 1o aapecy http://<ip_raspberry_ pi>/test.php. Eciu
BUJIMM CTpPaHMULLy, U300paxeHHyto Ha puc. 4.17, 3nauut PHP ycraHoBseH.

Jlnst yeranoBkr MySQL BbINOSHSAEM KOMaHAY:
sudo apt-get install mysgl-server phpb5-mysgl

UYepe3 HekoTopoe BpeMs MOSIBUTCSA 3kpaH (puc. 4.18) ¢ mpocb0ol yCTaHOBUTH MapoJjib
root a1 mosib3oBaTenss MySQL.
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B - a0 i

& @ € [ 192.168.0.10 Sl =
PHP Version 5.4.4-14+deb7u4 p h
System Linux raspberrypil 3.6.11+ #474 PREEMPT Thu Jun 13 17:14:42 BST 2013

armvél
Build Date Aug 27 2013 02:09:53
Server API FPM/FastCGl
Virtual Directory Support |disabled
Configuration File letc/php5/ipm
(php.ini) Path
Loaded Configuration File | (none)
Scan this dir for letc/php5/fpmiconfd
additional .ini files
Additional .ini files letc/php5fipmiconf.d/10-pdo.ini
parsed
PHP API 20100412
PHP Extension 20100525 o
Zend Extension 220100525 A3
Zend Extension Build API220100525,NTS
PHP Extension Build API20100525NTS
Debug Build no
Thread Safety disabled
irn i limn di o b

@ phpinfo() - Google Chrome

Puc. 4.17. CtpaHuua c Beisogom phpinfo()

@ain Mpaeka Bknagkw Cnpaeka

Hdac Tpolika naketa

HacTpaweaeTcA nakeT mysql-server-5.5 |
XOTA M HeoBA3aTENEHO, HO HAcTOATENEHO PEKOMEHOYETCA YCTAHOEWTL Naponks
ONA SAMWUHUCTPATUMEHOro Nonb30Batend MySQL «roots.

Ecnu OCTAEMTe NOME NycTeM, TO Naponb W3MEHEH He GypeT.

Hoewld napone gnA MySOL none2oBaTend «rootw:

Puc. 4.18. YcTaHoBka napons ans root nons3osatens MySQL
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[Tocne ycranoBku MySQL BbITIOIHAEM KOMaHAY:
mysql
Y TIOMalaéM B KOHCOJIbHYIO YTHIIUTY JIJis yripaBiieHus 0a30i TaHHbIX.

VYrpasnsaTe cepBepom 0a3 JaHHBIX W3 KOMaHIHOW CTPOKH HEYJAOOHO — MPEeANOUTHTEb-
HO paboTtaTh uepe3 BeO-uHtepdeiic. Bocnonbzyemcs SQL Buddy — Beb-unrepdeticom
s ynpasienus MySQL (http://sourceforge.net/projects/sqlbuddy/). CkauuBaem, pas-
apXUBUPYEM U KOMUpPYeM B Manky, rae y Bac Haxonsatcs WW W-daiinel. 3aTem B Opayse-
pe MPOCTO yKa3bIBaeM MMsl 3TOM Manku U BBOAUM KMMsl M ntaposib kK MySQL ( puc. 4.19).

& C € |[) 192.168.0.10/sqlbuddy

SQL Buddy Oomoit  MMonb3oeatenw  3anpoc  MmnopT  3Kcnopt 33BEpIUNTEL CEAHT

> [lomon
> [onL30BaTent

Lobpo nowanoeats B SQL Buddy!

S Sannae Bbl nogcoeguHedsl K MySQL 5.5.31 nonssosartenem root@localhost

> Mmnopt Asblic | Pyccrua v
> JxcnopT Tema: [Classic  v|

BA3ZGLI JAHHbBIX

. J C yero Hayats?
p information_schema
» mysql = Cripaeka
» performance_schema = lepeeogsl
» phpmyadmin * Nodvakres
¥ test

testl (2)

Co3faTk HoBYI0 Baly flaHHBIX

Wna I
Kopupoeka: |latind v

OTnpasuT

3HaeTe M Bbl...

Ha CTpaHuLUe Bx0Aa CNONbL3YETCA NONL30BATE b N0 YMONYaHWio root@localhost. Bel
MOXETE OTPEedaKTMPOBATE config.php W CMEHWTE NONL30BATENA N0 YMONYAHIND 1
XOCT.

Cisewng un w

Puc. 4.19. SQL Buddy — Beb6-uHTepdeiic gnsa ynpasneHua MySQL

4.10. TOPpPEHT-KNNEHT

B kauecTBe TOppEeHT-KIMEHTAa BOCMOJb3yeMcs MpocThiM W cBoOoaHbIM BitTorrent-
kiueHToM Transmission. Transmission, B oTiauuue oT MHorux Japyrux BitTorrent-
KJIMEHTOB, OTOMpaeT HeOOJbIIOe KOJUYEeCTBO CHUCTEMHBIX pecypcoB. B momonHeHue
K OKOHHBIM HMHTepdericam Transmission HMeeT BO3MOXKHOCTH YIIPaBJICHHS Yepes
KOMaHJIHYIO CTPOKY U BeO-Opay3ep.

Jlst yeraHoBKkM Transmission BbIMOJHUM KOMaH/Y:

sudo apt-get install transmission-daemon

Co3naauM Kartasoru Juisi TOppeHTOB, 3aKaueK, HCOKOHYEHHBIX 3aKaueK B Marike torrents Ha
NPUMOHTHpPOBaHHOM BHelHeM USB-nucke (cM. pazo. 3.7) U 1aaum npasa Ha 3aruch:

cd /mnt/Arhiv/torrents

sudo mkdir /mnt/flash/torrent
sudo mkdir /mnt/flash/download
sudo mkdir /mnt/flash/incomplete
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sudo chmod 777 /mnt/flash/torrent
sudo chmod 777 /mnt/flash/ download
sudo chmod 777 /mnt/flash/incomplete

Teneps HacTpoum Transmission. /{15 u3aMeHeHUs: HACTPOEK €ro HY>KHO OCTAaHOBUTH:
sudo /etc/init.d/transmission-daemon stop

3aTeM OTKpPBITH (haiia HaCTPOeK:

sudo nano /etc/transmission-daemon/settings.json

OcHoBHble mapameTpsl (paiina HacTpoek Transmission:

O download-dir — KaTajor 3akauku: /mnt/Arhiv/torrents/download;

incomplete-dir — KaTaJOI HEOKOHYEHHKBIX 3aKayek: /mnt/Arhiv/torrents/incomplete;

download-1imit — JIUIMHUT CKOPOCTH 3aKauku B KOut/c;

aaa

rpc-enabled — YAAJICHHOC YIIPABJICHUEC: true, €CJIM XOTHUM YIIPABJIATH YCPE3 6payzep.
CootaeT CTBEHHO, YCTaHaBJIMBA€M 3HAUCHHUEC: true;

Q

rpc-authentication-required — ayTeHTU(UKALMS U1 yIaJ€HHOTO YIPaBICHHUS;

a

rpc—username — JIOTUH U1 YAAJICHHOI'O YHPABJICHUS: pi,

Q

rpc-password — MapoJib AJI yJAJ€HHOro yrpasjieHHs (IpU 3alycke TOppeHTa Ma-
poJib mudpyercs);

O rpc-whitelist-enabled — BKJIIOUWTh CIIMCOK pa3pelleHHbIX [P-anpecoB: false;
O rpc-port — MOPT ISl JOCTYyNA K YAAIEHHOMY YIIPAaBJIEHHUIO: 9091;

O peer-limit-global — MAaKCHUMAaJIbHOE KOJIMYECTBO MOAKJIIOYEHHBIX NMUPOB Ha BCE
TOPPEHTBHI;

O peer-limit-per-torrent — KOJHUYECTBO MMUPOB HAa OJUH TOPPEHT,
O download-queue-size — KOJIMYCCTBO OJHOBPCMECHHBIX 3aKAUCK.

Yro6wl ynpasmisats Transmission uepe3 BeG-uHTepdeiic (puc. 4.20), Habepute B agpecHO
CTpOKE:

http://192.168.0.101:9091

- ¢ | [§ 192.168.0.101:9091 ftransmission/web/#confirm

1@ & Uil | e i

Shove | Al (=] Al [ (Fitter 2 Transfers
Pepel WEB-DLRip_ (720p)
Downloading from 14 of 19 peers - Bdarr; 440 kB/s Buarr; 0 kBE/fs
§24.7 ME of 6.00 GBE (13.7%) - 3 hours, 16 minutes remaining

Stalingrad.2013.BDRip.2.05.NNM-CLUB.avi
Downloading from 25 of 60 peers - Bdarr; 191 kBfs Buarr; 10 kBfs

2.05 GB of 2,20 GB (33.0%) - 13 minutes remaining

Puc. 4.20. YnpaeneHue Transmission yepes Beb-uHTepdeinc
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Jlns ynaneHHoro ymnpasieHus aeMoHoM Transmission 1o npotokony RPC (Bei3oB yna-
JIGHHBIX TPOLEYP) PEKOMEH]IYI0 BOCMOJIb30BaThes mporpammoit Transmission Remote

GUI (puc. 4.21). CkauaTe nporpamMmy MO>KHO 1o ccblike: https://code.google.com/p/
transmisson-remote-gui/downloads/list.

B Tronsmission Remote GUL & o Py =R
Toppey Beg MncTpymensi - Criaasa

-2 000 @0 = (%

L] Bce teppenma (2} £ Hassarive Pasaiep  [eross Cocreasive  Chgei Miipsi Jarpyssa Crrasia Oerances L85 T
) Jerpycaerca (1) #  Pepel WED-D4Rip_ [720p) 55075 [ IS 0m  SILEESc

3 Sseepusese 1) 3 Stslingrad 2013 B0Rp 205 NN-CLL 20575 [ALLUIE S Paagserce [T 4 45 KB/e 0063
B Asrimmpee (2)

D Hesmimaeneie 0]

T Ocramcaneno [

B3 Qe 1]

i dewnlnad )

A trackersfileme ()

-

O onume | Tpenepm | L Dinpas| (1 @uioms | @ Cosmcoma)

a0 T T T 50 AT O A

AR T A T RN R AL IR %
Nepegaqa
Crot ez Anfpy=arics Chsiafien: Dierancicie L
Jarpymenc 19Tk Duaarms 3MB Jarpyweno Jp A Mb (L sumbor o)
Lropocts sarpysein 31 Kbl (cpearms 1194 Kble) Cropocrs ergrms 00 F¥e'e Fasdaigient: 0
Ty 280 py s 3 Manant oiaaan
Cingen % s 0 oo Mispes Dmsl Hibamt Anpos: -]
Tperep: gk ifileme Qrcenerme ipesepa; 03123003 14:2045 Mucnegann artisencTe 03.13.2013 140238
ToppenT
Hanaar Smnt/Arkeyiamentsd denenload/F epel WER-DLRip_ [Fp) Coaxgar 1130201 2 1120007 by uTament 2040
D passie= 559 Tk 1,75 15 revaen i e vt 1431 14 MB = mamsms LER)
Haug eddbi ! 338 I i 20308 s TEkAD T s bl a Foumerrapmic ot e, rrise
Aebapmes: 0302808 114030 Sasepusers
Transmasion 4,52 [13304) na 1921 66.0.101.5091 Jarg: 50,1 Kbfe Pasg 49 Kb/ Cocls 4305610

Puc. 4.21. Mporpamma Transmission Remote GUI

4.11. BupgeoTtpaHcnsauma ¢ NoMoLlbIo0 Beb6-kamepbl

PaccmoTpum, kak MokHO uWcmnofib3oBaTh Raspberry Pi mist Tpancnsimm m3zoOpakeHus
¢ BeO-kamepnl USB B cets. [Ipexne Bcero moakmounm k Raspberry Pi Be6-kamepy USB.
VYV MeHs B Hanuuuu umenuch Ase BeO-kamepsl: Defender Glory 327 u Logitech C270 —
noakounM cHavana Defender Glory 327 (puc. 4.22).

[Ipexxne Bcero B TepMUHAlE yCTAHABIMBAEM MAKET 1ibv41-0:

sudo apt-get install 1libv41-0

I[anee HCO6XOI[I/IMO YCTAaHOBUTD MAKET mjpg-streamer—-rpi:

wget http://www.bobtech.ro/get?download=36:mjpg-streamer-rpi
mv get\?download\=36\:mjpg-streamer-rpi mjpg-streamer-rpi.tar.gz
tar -zxvf mjpg-streamer-rpi.tar.gz

[TapameTpbl MOTOKA MOXKHO HACTPOUTH B (paitsie mjpg-streamer.sh:

cd mjpg-streamer

sudo nano mjpg-streamer.sh
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Puc. 4.22. USB Beb6-kamepa
Defender Glory 327

[To yMon4yaHuIO 3TY napamMeTpbl UMEIOT CIIEAYIOLIUE 3HAUYECHUS:

O VIDEO DEV="/dev/video0" — HWAEHTU(HHUKATOP YCTPONCTBA;
O FRAME RATE="30" — yacTtoTa kaapos (FPS);
[J RESOLUTION="640x480" — pa3pelieHue;

O porT="8080" — HTTP-nopr;
O yuv="false" — dmnar YUV-kogupoBanus.

Hzmensiem HeoOxonumele mis kamepol Defender Glory 327 Hactpoiiku:

O FRAME RATE="1"— yacTtoTa kaapoB (FPS);
[0 RESOLUTION="320x240" — pa3pelieHue;
O vuv="true" — uar YUV-koaupoBaHus.

Jl5g 3amycka TpaHCSIUK 3amyckaeM bash-ckpunt mjpg-streamer.sh:
sudo ./mjpg-streamer.sh start

OcTaHOBKa TPaHCIIIOUH OCYLICCTBIIACTCS KOMaHI[OI;'II

sudo ./mjpg-streamer.sh stop

Buneonorok craner noctynen no aapecy (URL) cnenyroiero Buaa:
http://raspberrypi:8080?action=stream

[TpumMep noTokoBoro n3odOpaxkeHus ¢ kaMephl Moka3aH Ha puc. 4.23.

Hano ormeTuTthb, 4TO 3aIepiKKH MOKa3a W300payKeHHUs MO CeTU JIOCTUTalii y MeHs 2—3 ce-
KyHJ. ArinapaTHoe yCKOpeHUe KoaupoBaHusi Buieo Ha Raspberry Pi oTcytcTByer, a 6e3
HEero, MPoOrpaMMHO, CXKaTHe UAET co ckopocThio 2—5 fps u Ha Bce 100 % 3arpyxkaer ma-

LIVHY.



Hucmpubymue Raspbian — Hacmpolika u ycmaHoeka 00rofHUMerbHbIX Makemos 73

= Q D 192

—
E # -y

168.0.101:8080/ ?action=strean

@ 192.168.0.101 (640=480) -...

Puc. 4.23. lNMpocmoTp notoka ¢ Beb-kamepbl Yepes bpaysep

[Tpuntock noiitu apyrum mytem U npuMeHUTh GStreamer — MOIIHBINA GperiMBOpK' 1St
MOCTPOEHUSI MYJIbTUMEIUMHBIX MPUIIOKEHUN, KOTOPbIA MO3BOJISIET CO3/1aBaTh MPUJIOXKE-
HUSl PA3JIMYHBIX YPOBHEW CJIOKHOCTH, HauuHas OT IPOCTOr0 KOHCOJIBHOIO Iuieepa U
3aKaH4MBas MOJIHOLUEHHbIMU ayJuo/BUEOIIeEpaMH, MYJIbTUMEAUMHBIMU peJaKTopaMu
U T. . MynbTUMeauiiHbIN nporpaMMHbIi kKoMiieke GStreamer obnagaetr nunTepdericom
B BU/I€ KOMAHHOM CTPOKH.

I[HH YCTaHOBKH GStreamer B TCPMHUHAJIC BBITIOJTHUM KOMAaHIY:

sudo apt-get install gstreamer0.10-plugins-base gstreamer0.l0-plugins—-good
gstreamer0.10-plugins—-ugly gstreamer0.10-tools

J1514 3amycka MOTOKa Ha KOHKPETHBIM KOMITbIOTEp HaOMpaeM B TepMHUHAJIE:

sudo gst-launch-0.10 v412src device=/dev/videol ! 'video/x-raw-
yuv,width=640, height=480, framerate=20/1"'! ffmpegcolorspace ! rtpvrawpay !
udpsink host=192.168.0.3 port=5100 sync=false

3nech:
O device=/dev/videol — KaMepa-UCTOYHUK KaPTUHKH;
O video/x-raw-yuv,width=640, height=480, framerate=20/1 — (bOpMaT KapTUHKU,

[ host=192.168.0.50 port=5100 — IP-aagpec kommnbroTEpa, Kyaa MochblIaeTCsa NOTOK.

! ®peiimBopk — nporpaMmHoe obecrieuenue, obneryaiomniee pazpadoTKy 1 00beMHEHNE PA3HBIX KOMIIOHEH-
TOB 0OJIBLIOrO MPOrPAMMHOIO IIPOEKTA.
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Buneo nmepenaercs mo mpotokony RTP. Dtor mporokon paboTaeT Ha TpaHCIOPTHOM
YPOBHE W HUCIIOJIB3YETCA IIPpU IIEpeaavc TpadeKa pe€ajlbHOIo0 BPEMCHHU. Ha CTOPOHE KOM-
NbOTEPA-TIOIIYUATEIId ITOTOKA B TCPMHUHAJIC BBOJAUM!

gst-launch udpsrc caps="application/x-rtp, media=(string)video,

clock-rate=(int) 90000, encoding-name=(string)RAW, sampling=(string)YCbCr-4:2:0,
depth=(string) 8, width=(string) 640, height=(string)480, ssrc=(uint)1825678493,
payload=(int) 96, clock-base=(uint)4068866987, segnum-base=(uint)24582"
port=5100 ! queue ! rtpvrawdepay ! queue ! ffmpegcolorspace ! autovideosink

Y Ha KOMMbIOTEpE-NMPUEMHHUKE JOJKHBI YBUACTh NOTOK. OAHAKO nepeaaTh MOTOK ¢ BeO-
kamepbl Defender Glory 327 y MeHs He nosyumiioch, 3ato kamepa Logitech C270
(puc. 4.24) ¢ 3anaueid npekpacHO crpaBWiach. 3aJEPKKHA CUTHAa MpU 3TOM MpaKTHYe-
CKH Ha ObIJIO 3aMETHO.

Puc. 4.24. USB Be6-kamepa Logitech C270

4.11.1. CepBep BuOeoHabnwogeHus

Motion — BechbMa MoIlI[Has Tporpamma Jyisi padboTel ¢ Buaeokamepoid. Kpome Bcero mpo-
Yero, OHa IMO3BOJISIET OMpEAesisiTh JIBUXKEHUE B KaJpe U 3amycKaTb MO 3TOMY COOBITHUIO
ompeseneHHble JeicTBUsA. Motion Takke yCTaHaBIMBaeT CBOW BeO-CepBep, MO3BOJISIO-
UM y/1aleHHO KOHTPOJIMPOBATh HACTPOMKHU MPOrpaMMbl U CMOTPETh BUAEO.

Jlns yctaHoBkM Motion BBIMOJHUM KOMaHAY:

sudo apt-get install motion

[lepen xoHdpurypupoBanueM BeO-cepBepa HY>KHO MpexkIe BCEro OnpeAesiuThb MOpT, Ha
KOTOpPOM 3TOT cepBep 3apadotaeT. [[yis aToro otkpoem (aiin koHbUrypauuu U oTpeaak-
TUPYEM €ro:

sudo nano /etc/motion/motion.conf
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Haznauum noptel, Ha KOTOpbIE OYET BHIBOAUTHCS MOTOK:

webcontrol port 8088
webcam port 8089

YcTaHOBUM pa3pelieHUe Ha yAaJIeHHOE aIMUHUCTPUPOBAHUE U YAAJIEHHbBIA TOCTYIL:

webcam localhost off
control localhost off

W 3amagum NOruH-naposib Juist 10CTymna:

control authentication login:password

BonabmmMHCTBO cOBpeMeHHBIX BeO-KaMep MOAAEPKUBAIOT Mepeaady cxaToro Buaeo. Jlis
TOTO YTOOBI BKJIFOUUTB 3TOT PEXKUM, HEOOXOMMO HalTH B (paiine kKoHpUTrypaluuu cTpoy-
Ky V412 palette 8 M 3aMEHMTbh 8 Ha 2. Eciu kamepa He MOAIEPKUBAET ITOT PEKHUM,
Motion npu 3amycke mpeaynpeauT Bac O HECOOTBETCTBUM (POPMATOB U MEPEKITIOUUTCS
B Moj/iep>KUBaeMblIii hopmar.

[Tmrocom Motion siByisieTcsl BCTPOGHHBIN JaT4uK ABMKEHHUS. To ecTh HaM He 00s13aTebHO
BECTH 3alUCh C KaMepbl MOCTOSHHO — TOKa JABWXKEHUsI B 30He HAOJIO/IEHUs] HET, 3aluCh
HE BeJIeTCsl, HO KaK TOJIbKO TaM MOSIBUTCS IBUKeHHe, Motion HauHEeT 3aruch:

output all off
MosxHo 3amycTuTh Motion Kak cepBHC, AJIsi ’TOr0 YCTAHOBUM MapameTp:
daemon on

Jlnst 3armycka Motion HaGupaem B TepMUHAJIE:

sudo motion

CoxpaHeHre CHUMKOB TMPOM3BOAMTCA B Katajor /tmp/motion (puc. 4.25). YuuTbiBas He-
OonbIoit 06beM nuckoBoro mpoctpaHcTBa Raspberry Pi, normuno nepeonpenenuts ka-
Tajior COXpaHEeHHUs:

target dir /tmp/motion
Buneonorok Motion (puc. 4.26) nocTyrmeH 1o aapecy:

http://Raspberry IP: stream port

VYnpaenenne Motion (puc. 4.27) 1OCTYITHO 10 aapecy:

http://Raspberry IP: webcontrol port

OpHol M3 MHTEPECHBIX 0COOEHHOCTEe Motion SBIsSETCS BOBMOXKHOCTh YCTAHOBUTH 00pa-
00TUMKHU COOBITHI: OOHApPY>KEHO NBWKEHHE — on event start, U KapTHUHKa COXpaHe-
HAa — on picture save. [Ipy oOHapy>keHHWH ABWXKEHHsI TaKK€ MOXKHO OTIPABJISTh YBe-
nomiieHue Ha e-mail.

UtoObl peann3zoBaTh 3TY BO3MOXHOCTbh, YCTAHOBUM YTUJIUTY ssmtp, KOTOpasl MO3BOJISET
ciaTh mouTy 4epes relay-ceppep wiau udepe3 oObIuHbIE SMTP-akkayHT Ha CTOPOHHEM
cepsepe:

sudo apt-get install ssmtp
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Puc. 4.26. lNpocmoTp BugeonoTtoka Motion
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o & € |[4 192.168.0.101:8088
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Thread 0
config
action
detection
rack

Puc. 4.27. Ctpanuua ynpasneHus Motion

Jlns penakTHpoBaHuWs apaMeTPOB YTUIIMTBI OTKPOEM €€ KOHPUTypallMOHHbIHN (aii:

sudo nano /etc/ssmtp/ssmtp.conf

Y YCTAHOBUM CJIeIyIOIlIMe apaMmeTpbl (TUCTUHT 4.1):

Nuctunr 4.1. NapameTpbl KOHPUrypaumMoHHOro cpanna yTurnuTbl ssmtp

# YkaspBaeM MM MOJIL30OBATEJIS Ha Smtp-cepBepe
root=victor.petinlgmail.com

# YkaswpBaeM smtp-cepBep, UYepes KOTOPBN OyImeM OTIPAaBJIATL IMCbMa
mailhub=smtp.gmail.com:465

# BricTaBiIgeM NPUHYIUTEJILHOE MepeNyMChHBaHMEe IOMeHa B Iojie From:
# B OpPOTMBHOM Cllydyae Halle OMUCbMO He OyIeT OTIIPABJIEHO CTOPOHHUM
# smtp-cepBepoM

rewriteDomain=gmail.com

# sanpemaem ckxpunrTam "pemaTs", C KAKOT'O SIMKA OHM OTIPABJISIOT IMCBHMO.
# Tlojte From: OyIeT BHICTaBJIATHCS caMmuMm smtp.
FromLineOverride=NO

UseTLS=YES

# JIOTMH — HapoJb
AuthUser=victor.petin@gmail.com
AuthPass=***x %% *x k%

Cozpnanum ckpunt send_motion.sh:
sudo touch /usr/bin/send motion.sh
" 3aIlIUIIIEM B HET'O CHGIIYIOH_[Hﬁ KO:

#!/bin/sh
echo "motion —-$(date)!!!" | ssmtp online-spravka@bk.ru

Cnenaem ¢aiin UCTIOJIHSIEMBIM:

chmod +x /usr/bin/send motion.sh
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3aTeM HY>KHO BIMcaTh B (aiti HacTpoek Motion ClIeAyIOIIYIO CTPOKY:

on event start /usr/bin/send motion.sh

Tenepb mpu ABMKEHUU B 30HE HAOJIOJACHUS KaMepbl K BaM Ha MOYTY MPUIET YBEIOM-
JIEHHE.

4.11.2. Nepenaya NnOoTOKOBOro BUAEO
c kamepbl Raspberry Pi Camera Board

PaccMmoTpuM, Kak mepenaBaTh MOTOKOBOE BUjaeo ¢ kaMmepbl Raspberry Pi Camera Board
(cM. pazo. 3.11). IlockonbKy 3Ta Kamepa MOJKII0OYeHa HaNpIMYIO K rpadudeckomy mpo-
neccopy uepe3 CSi-pazbeM Ha Tuiate, 3alvCh W KOJAWPOBAHHWE BHUIEO MPOUCXOIAT Oe3
MCTIOJIb30BaHUS MPOLIECCOPHOTO BPEMEHHU.

Ycranosum nmaket MJPG-streamer:

su pi

https://svn.code.sf.net/p/mjpg-streamer/code/mjpg-streamer/ mjpg-streamer
cd mjpg-streamer/mjpg-streamer

make USE LIBV4LZ2=true clean all

sudo su

make DESTDIR=/usr install

cp -R www /var/

Hanumewm sh-ckpunt s 3anmycka kamepsl. [[inst aToro coznanum ¢aiin camera.sh:

sudo nano /usr/local/bin/webcamera.sh
sudo chmod +x /usr/local/bin/webcamera.sh

Conepkumoe CKpUnTa MpeacTaBieHO B JUCTUHTE 4.2.

Nuctunr 4.2. CkpunT ANSA 3anycka Kamepbl

#!/bin/bash
if [ -d /tmp/stream ];then
echo "/tmp/stream already created"
else
mkdir /tmp/stream
fi

if [ -f /tmp/stream/pic.jpg ];then
echo "raspistill already running"
else

raspistill -w 640 -h 480 -g 5 -o /tmp/stream/pic.jpg -tl 100 -t
9999999«

fi

mjpg streamer -i "input file.so -f /tmp/stream" -o "output http.so -w /var/www"
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3anyck CKpUMTa OCyUIeCTBISIETCS KOMaHIOM:

/usr/local/bin/camera.sh

Jl5is mpocMoTpa n300paXkeHUs1 ¢ KaMepbl MOYKHO TIOJIKITFOUUTHCS K BeO-CTpaHUIlE, KOTO-
pyto cozgaer MJPG-streamer (puc. 4.28).

= € € | [ 192.168.0.101:8080/stream.html

(S ][A][ =]

MJIPG-Sireamer Demo
Pages

aressource friendly streaming
application

Home
Static
Stream

Version info:
0.1 (Okt 22, 2007)

© The MIPG-streamer team | Design by Andreas Vikiund

Puc. 4.28. CtpaHuua npocMoTpa NOTOKOBOro Bugeo ¢ kamepbl Raspberry Pi Camera Board

4.12. CuHTte3 peun Ha Raspberry Pi

CuHTe3WpoBaHHWE ToOJiOCa TMPOU3BOAMTCS C TMOMOULIbIO CHELUANIbHBIX MPOrpaMm-
CHHTE3aTOpPOB, caMble M3BecTHBIe M3 KoTophix Festival u Espeak. HanbGonee kavectren-
HBIM M3 cuHTe3aTopoB cuurtaetcsi Festival, pa3zpaOaTbiBaemblii COTpyIHUKaMHU MHOTHX
YHUBEPCUTETOB M0 BCEMY MHUPY M OCHAILIEHHBIA MOJACPIKKON pyccKoro si3bika (Mpasja,
He "u3 kopoOku"). YV cunte3aTopa Espeak Gonee HU3KkOe KauecTBO MPOUZHOIIEHUS, HO OH
komnakTHee, yeM Festival, u paGoraeT ObicTpee, 4TO HEMATOBAKHO [IJIsl HAILIErO MUHU-
KOMIIBIOTEPA.

4.12.1. TlonocoBon cuHtesatop Espeak

Ycranosum nporpammy Espeak:
apt-get install espeak
I[J'ISI 3aITyCKa BOCITPOU3BCACHUA pEYU BbITIOJTHUM KOMAaHAY:

espeak -ven —-al00 -s200 "Hello"



80 nasa 4

OcHOBHbIE MapaMeTpbl KOMaH/Ibl espeak:

O -a — ammuutyaa BocnpousBeneHus (0-200);

O -s — ckopocThb BocnpousBeaeHus (80—450);

(J -v — S3bIK NPOU3HOLIEHHUS (ru — PYCCKUM);

O -f — TekcTOBbIH (hai 11 mpeoOpa3oBaHuUs B peyb;

O -w— ums 3BykoBoro daitna (WAV) mis BocnipousBeaeHUs.
Komanpaa npousHeceHus ¢gppas3bl Ha pyCCKOM SI3bIKE:

espeak —-vru —-a200 -s200 "IIpmBeT BCEM"

Komanpaa npeoOGpa3zoBaHus TekcTa U3 (haiia text.txt B peub:

espeak -vru —-a200 -s200 -f textl.txt

[Ipu 3TOM TeKCT BOCIIPOM3BOAMTCS, HO BblAaeTcst ouioOka (puc. 4.29).

Puc. 4.29. Owunbka npn BocnponsseaeHumn nporpammoit Espeak

Omunbka youpaeTcs rpu nepeHarnpaBieHUU BbIBOJA: 2>/dev/null:

espeak -vru —a200 -s200 -f textl.txt 2>/dev/null

4.12.2. TlonocoBoe onoBelleHune
O NpuxoAaswWmx NMCbMax Ha nouTty gmail.com

Coznagum HeOOMbIIONW MPOEKT IOJOCOBOr0 OMOBELEHUsI TPU MPUXOJE HOBBIX MHUCEM Ha
nouty gmail.com. /[ns npoepky noutel (0AuH pa3 B 10 MUHYT) U roJIOCOBOIO OIMOBELLIE-



Hucmpubymue Raspbian — Hacmpolika u ycmaHoeka 00rofHUMerbHbIX Makemos 81

HUSI O HOBBIX MHUCbMax, MOCTYMMBILWX J11 YYETHOHM 3anucH Ha gmail.com, HanuiieM Ha
s3bike Python ckpunt, wcnone3yromuii natepdeiic Gmail APIs' u yuntbiBarommi, 4ro
uH(popMalLMs O HEMPOUMTAHHBIX coOOUIeHUsX BbigaeTcs B (opmatre XML npu oOpatie-
Huu k ctpanuie: https:/LOGIN: @PASSWORD@mail.google.com/mail/feed/atom
(puc. 4.30).

Lo € | B https:;//mail.google.com/mail/feed/ator w2 =

[¥ Al A3bIK 3TO# CTPAHHULBI | GHITIMACKUIA * | XoTuTe nepesecTy ee? | Mepesecty | | HeT | | HacTpoikn~ | 3
] | | | | | | |

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<feed xmlns="http://purl.org/atom/ns#" version="0.3">

<title=Gmail - Inbox for wvictor.petin@gmail.com</title=>

<tagline=New messages in your Gmail Inbox</tagline=

<fullcount=7</fullcount>

<link rel="alternate” href="http://mail.google.com/mail” type="text/html"/=

<modified>2013-12-05T87:01:49Z</modified>

v<entry=

<title=MpobneMa c oTnpaBkoi LiPo-akkyMynaTopoB peweHa</title>

v<summary=

Npobnemsl ¢ nMpocMoTpoM 3ToOW paccenku? MonpobydTe 3pece. home acc arrivals support contact about

=/summary=
<link rel="alternate" href="http://mail.google.com/mail?
account_id=victor.petin@gmail.com&message id=142cBec7@9bea36l&view=conviextsrc=atom” type="text/html"/>
<modified>2013-12-05T84:03:18Z</modified>
=issued>20813-12-05T04:83:187Z</1issued>
=id=tag:gmail.google.com,2004:1453553027758596961</1d>

v<author=
<name>HobbyKing</name=> k
<email>news@mail.hobbyking. com=</email>
</author=
</entry=
v<entry>
<title=>KoMmuccua 0% — TonNbKo ONA Bac W Tonbko Ha 7 OHeW</title=
v<summary>
Beb-pepcus nuceMa B MHTepHeTe Shopotam cepeuc nmokynok 3a pybewom 3gpascTeyidTe, BukTop! Bel maBHo He
</summary> |
SN Ay TR e e e WSS RS PR R R e il

Puc. 4.30. lHdopmauus 0 HENPOUYUTAHHbBIX COOOLLEHMSAX

Jlns Hanuvcanus ckpunta Ha Python mbl Bocnonb3yemcs Moaynem feedparser. CaMblil
MPOCTOM croco0 ycTaHaBnvBaTh MoAy/u Python — ¢ momomipio MeHemkepa MakeToB
python-pip. JlJisl €ro YCTAaHOBKH BBITTOJIHUM KOMaHJY:

sudo apt-get install python-pip python2.7-dev
Uto0bI python-pip MpaBUIBHO 3apaboTa, HYy>KHO OOHOBHMTH IMAKET distribute Mporpam-
MOM easy install:

sudo easy install -U distribute

Tenepb C MOMOLIBIO MEHEKEPA MAKETOB python-pip YCTAHOBUM MOAYJIb feedparser:

sudo pip install feedparser

Ckpunt nonydaer XML-daitn u npoBepsieT, NOSBUIUCH JIM HOBbIE MUchbMa. Eciiyi noseu-
JMCh, TO (POPMHUPYET CTPOKY [JIsl TOJIOCOBOTO COOOIIEHHs U MPOU3HOCUT €€ C MOMOLIbIO
cunrezaTopa Espeak (cMm. paszo. 4.12.1). Kpome Toro, ckpunt ¢popmupyer HTML-daiin
CO CITMCKOM HOBBIX MUCEM U ccblIkaMu 15 iepexoja Ha Hux. [Totom ator HTML-daiin
oTkpbiBaeTcs B Opaysepe (puc.4.31). Comepxumoe ckpunrta (daiin gmail_espeak.py)
MPEACTABIIEHO B JIMCTUHTE 4.3.

' TlonpoGHyto uudopmarmio o Gmail APIs MoxHO HaiiTy 10 axpecy:
https://developers.google.com/gmail/gmail_inbox_feed.
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1. Receipt for your pavment to liuxiang8866(@hotmail.com
2. Confirmation of vour order of U-disk audio plaver SD card voice module MP3 Sound module WTV020-SD-16P Arduino...

3. You have won eBay Iiem 310629013078 U-disk audio plaver SD card voice module MP3 Sound module WTV020-SD-16P Arduino !
4. [Ipobnema ¢ oTnpaBkoil LiPo-akKyMVISTOPOB DELIEHA
5. Komucons 0% — Toabko aa8 Bac 1 ToAbKO Ha 7 gHe#
6. Adding subscription 1Ds to ROSBridge-published messages
7. Now In Stock: The NEW Spektrum DX4R PRO
BH Group Co. Ltd.: undopManug 0o Harpyske lermontov-kmv.ru Ha cepgey
9. Now In Stock: Brushless ECX Trucks

Puc. 4.31. CtpaHuua co ccbifikaMu Ha HOBbIE NMCbMA

Nuctunr 4.3. Ckpunt gmail_espeak.py

#!/usr/bin/env python

#-*-coding:utf-8 —*-

# CKpUOT NPOBEPKU HOBEIX [IMUCEM

# Ha nouTe gmail ¥ onOBemeHMe IT'OJIOCOM (espeak)
import subprocess

import shlex

import feedparser

import webbrowser

USERNAME="victor.petin@gmail.com"
PASSWORD="password"
DIR="/home/pi/python prg/gmail espeak/"

ff=feedparser.parse ("https://" + USERNAME + ":" + PASSWORD +
"@mail.google.com/gmail/feed/atom") ;

count letters = int (ff["feed"]["fullcount"])
if count letters > O:
print ("EcTe HOBEE mmcbMa')
commandl="espeak -vru -alb0 -s80 "MuHoroyBaxaewmell x03auH, Y Bac '
if count letters>9 and count letters<20:
commandl+=str (count letters)
commandl+=" HoBbBIX 1MCEeM"'
elif count letters%10==1:
if (count letters>10):
commandl+=str (int (count letters/10)*10)
commandl+=" omuo"
commandl+="' HoBoe nmceMO"'
elif count letters%10>4 or count letters%10==0:
if (count letters>10):
command1+:str(int(count_letters/lO)*10)
commandl+=str (count letters%10)
commandl+=' HOBEIX mcem"'
else:
if (count letters>10):
commandl+=str (int (count letters/10)*10)
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commandl+=str (count letters%10)
commandl+="' HoBbIX IMCbMA"'
fhtml=open (DIR+"1links.html", "w")
for i in range (0, len(ff["entries"])):
str2=str (i+1)+". ";
str2+="<a href=""+ff["entries"] [i].link+"'>";
str2+=ff["entries"] [1].title+"</a><br>";
print str2
fhtml.write (str2.encode ('windows-1251"))

fhtml.close ()
commandl+=" 2>/dev/null’
webbrowser.open (DIR+"1links.html")

subprocess. Popen (commandl, shell=True) .communicate ()

Tenepr ocTamoch TOAbKO AO00ABUTH B TUIAHMPOBLIMK Cron 3aaady JAjisl 3amycka Hallero
ckpunta kaxasie 10 muHyT. OTKpbIBaeM I pelakThupoBaHus (daiin KoHUrypauuu
cron:

sudo crontab -e
U noGarnsiem B koHeln (haiiyia CTPOKY:

* % % x * python /home/pi/python prg/gmail espeak/gmail espeak.py

Tenepb kaxkapie 10 MUHYT MoYTa MPOBEPSETCS U, B Cydae HAJIMYUS HOBBIX COOOIIECHMIHA,
BbI/Ia€TCs FOJIOCOBOE OIMOBELIEHUE U B Opay3ep BbIBOAUTCS CTPAHMILIA CO CChUIKaAMH Mepe-
X0/1a Ha HOBbIE MUCHMA.

TTPUMEYAHUNE

Koa ckpunta gmail_espeak.py Bbl HangeTe B nanke glava_04\gmail_espeak CONPOBOXAAlOLLEro
KHUTY 9NTIEKTPOHHOrO apxuea (CM. rpurioxXeHue).

4.13. Raspberry Pi n ronocoBoe ynpaBrneHue

Cozaaum nporpaMmy rojIoCOBOTO ynpapiieHUs: HamuM Raspberry Pi (Ha aquctpuOyTuse
Raspbian). Raspberry Pi He mMeeT cnenmanbHOTO BXOAa AJiE MHUKPOQOHA, HO MOXKHO
noakmounth kK Hemy USB-mukpodon uin Be6-kamepy USB co BCTpoeHHBIM MUKPOdO-
HOM, — HarpuMmep, umeroliyrocst y MeHsi Be0-kamepy Logitech C270 (cMm. puc. 4.24).

YcranasnuBaem HGO6XOI[I/IMBIG IMaKECThI:
sudo apt-get install v4l-utils sox alsa-tools alsa-oss flac
BeiBoium criucok USB-ycTpoiicTs:

1susb

Pesynbrar BeiBOJa mpuBedeH Ha puc. 4.32. Hama BeG-kamepa ompezaeneHa B HEM Tak:
Bus 001 Device 009: ID 046d:0825 Logitech, Inc. Webcam C270.
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Ef pi@raspberrypi2: ~ E=nEEE X

Puc. 4.32. Cnncok USB-ycTpoiicts

CMoTpuM Tenepb CUMCOK ayIMOYCTPOUCTB:

cat /proc/asound/cards

4.13.1. [IBMKOK pacno3HaBaHusa peuu Julius

Jlna npeoOpa3oBaHusi peyd B TEKCT MOXHO Hcnosib3oBaTh cepBuc Google Speech. Ho
3/1eCh €CTh CBOW MUHYCBI:

O Tpebyertcs noakiatoueHrue k MUHTepHeTy;

O mpoleHT pacno3HaBaHUsl HE OYEHb BBICOK (XOTs INpH ucrnonab3oBaHuu Google Speech
API ¢ nnaHweTa pacrno3HaBaHue MPOU3BOAUTCS rOpas3ao Jyyllie);

O 3agep:kka ¢ MOJIy4eHUEM OTBeTa 3—5 CeKyHA.

Tak 4ro Jyuyuie Mbl BOCIOJIb3YyEeMCs JBMKKOM PAcliO3HABaHMs Pedd SIMOHCKOTO MPOMC-
xokaenus Julius. Jlns pa6otel ¢ Julius TpeOyroTcs npeasapuTeabHO 00yUYeHHbIE IpaMMa-
TUYecKas M aKycThyeckas MoJeiu. AKyCTUYecKass MOJeNb CTPOUTCS MyTeM oO0padoTKu
3BYKOBBIX (haiIoB (C HAYUTAaHHBIMU YEJIOBEKOM (pparMeHTaMU TEKCTOB) CreLUaIbHBIMU
nporpammamu. Haubosiee npaBUabHO caMOMY HaroBOPUTb 3TH (PparMeHThl U, TAKUM 00-
pa3oM, HayuuThb JBHXKOK pacro3HaBaTb UMEHHO CBOM roJjioc (B TOM YHMCJIe€ UHTOHALUIO U
OLIMOKM MPOU3HOLIEHHS) U CIIOBOCOYETAaHHUs, KOTOpble HY>KHbl UMEHHO Bam. Toraa mpo-
LEHT MPaBUIILHOIO pacno3HaBaHusi OyAeT cTpeMuTbes K 3HaueHuto 100. OgHako Bce 3TO
CJIOKHO, TpeOyeT OmpeaesieHHOW MOJATOTOBKM M BPEMEHH, MO3TOMY 37eChb Mbl OrpaHu-
YUMCS aKyCTHUYECKOM MOJENbIO, pacnpocTpaHsieMon ¢ caira http://www.voxforge.org.
[Ipuemnemas akyctuueckass MOJAeNIb UMEETCSl TaM TOJIBKO JJIsi aHIJIMICKOTO s3biKa, AJis
pycckoro Mozenu noka Het. Ho st Haieid 3amauu 1OCTaTOYHO pacro3HaBaHWs aHTJIUN-
CKOM peum.

Hrak, npuctynum k yctaHoBke Julius.
CHauasia 10ycTaHOBUM HEOOXOUMBbIE MaKEThl:

sudo apt-get install alsa-tools alsa-oss flex zliblg-dev libc-bin libc-dev-bin
python-pexpect libasound? libasound2-dev cvs
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Cnenaem TecTOBYIO MPOBEPKY 3aMMCH HA MUKPO(OH U BOCTIPOU3BEICHHUS

arecord -d 10 -D plughw:1,0 test.wav
aplay test.wav

VYceradosuM naket Julius u3 SNV

cvs -z3 —d:pserver:anonymous@cvs.sourceforge.jp:/cvsroot/julius co juliusid

OHpeI[CJ'IHM MEPEMECHHbBIC OKPYIKCHUA:

export CFLAGS="-02 -mcpu=armll76jzf-s -mfpu=vfp -mfloat-abi=hard -pipe -fomit-
frame-pointer"

Janee koHdurypupoBaHue, KOMIOWIALMS U MMOCTPOEHUE NaKeTa:

cd julius4

./configure —--with-mictype=alsa
make

sudo make install

3nech Ha/l0 OTMETHUTh, YTO KOH(UTYpHUPOBAHHUE C MAPAMETPOM --with-mictype=alsa HE
MPOXOJIUJI0, U ObLIO caeaHo 6e3 Hero:

./configure
make
sudo make install

DTOT npouecc A0CTaTOYHO JTOITHHM. ..
Tenepb ckauaeMm yNOMSIHYTYIO paHee aHITMHCKYIO aKyCTHYECKYIO MOJIeIb:

http://www.repository.voxforgel.org/downloads/Main/Tags/Releases/0_1 1-
build726/Julius_AcousticModels 8kHz-16bit MFCC_O D (0 _1 1-build726) (1).zip

U pacrnakKyeM €€ B Marky julius_model2.

3areM MO>KHO MPUCTYIUTh K HACTpPOMKe, KOTopas (PaKTUUECKH BKJIKOYAET B ce0sl TOJIbKO
MPOLIECC CO3/IaHUA CJIOBAps: CIMCKA CJIOB, KOTOPBIMA JOJDKEH YMETh Paclo3HaBaTh [IBU-
JKOK, M1 0OBSCHEHHE TOro, KaK 3TH CJIOBa MOTYT Mexay coboil conocraBisaTbes. HyxHo
9TO Uil ABYX LEJIE: BO-NEPBbIX, ABWKOK JOJKEH 3HATh NMPOM3HOLIEHHUE CIIOB M TOHU-
MaTh X, a, BO-BTOPbIX, COKPaTUB CJIOBapb BCErO A0 HECKOJIbKUX (hpa3, Mbl 3HAYMTEILHO
MOBBICUM Ka4eCTBO PaclO3HABAHUS.

Ham HeoOxonuMo MOMEHSTh COIepyKUMOe CAeAYIONUX (GaiioB:

[J sample.voca — COAEPIKUT COBCEM HEOOJBIION CIHUCOK CJIOB, a TaKkKe MX (OHETHYe-
CKOE€ MpeAcTaBjieHue (YTO-TO BPOi€ TPAHCKPUIILIMK);

[ sample.grammar — COJEPKHUT MpaBuia, B KAKUX KOMOMHALMAX 3TU CJIOBA MOTYT ObITh
WCIIOJIb30BAHBI.

Bo3moxkHocTssMu Julius MOXKHO BOCIOJIb30BAThCs, HAIIpUMED, Uil YIpaBJieHUs: poOOTOM
C IOMOUIBIO rOJI0COBBIX KOMaHI. COOTBETCTBEHHO, COCTABUM U CJIOBAPb.

CHayvana onpeneaumcsi CO CIIMCKOM CJIOB JJIs1 TOJIOCOBBIX KOMaH/ YIpaBieHUs! poOOTOM:
O BBIOOpP 00BEKTA, K KOTOpOMY oOpalieHbl komaHabl: "Robert" — cam poOoT;

O komanasl npuBerctBus: "Hi", "Buy", "Thanks", "Sleep";
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O xomanabl BeiOopa neiicteus: "On", "Off", "Forward", "Back", "Left", "Right", "Turn"
(moBopoT), "Dance" (Habop npenomnpeneiaeHHbIX ABMKeHUI), "Base" (Ha 6azy);

(O koMmaHIbl — YMCIIEHHbIE NapaMmeTpbl BbiOopa aedcTBus: "One"—"Nine" (1-9) — cko-
pOCTh ABHMKEHUS (MJIM HOMEP TaHLA);

O koMaHAbl — OTHOCHTENIbHbIE NTapaMeTprl BbiOOpa nerictBus: "Slow", "Fast" — ObICT-
pee, MeaJieHHee (AJ1s1 CKOPOCTH).

Coneprxumoe daiisia sample.voca NMpeaCcTaBiIeHO B TUCTUHTE 4.4,

NncTtuur 4.4. ®ann sample.voca

% NS B

<s> sil

5 NS E

</s> sil

% NAME

ROBERT r ow b er t
% HELLO

HI hh ay

BUY b ay

THANKS th ae ng k s
SLEEP s 1 iy p

% DO

ON ao n

OFF ao f£

BASE b ey s
FORWARD f aor waar d
BACK b eh k

LEFT 1l eh £t
RIGHT r ay t

TURN t er n

DANCE d aan s

% DIGIT

ONE w ah n

TWO t uw

THREE th r iy

FOUR f ao r
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FIVE fayv

SIX s ih k s
SEVEN s eh v ax n
EIGHT ey t

NINE nay n

% SPEED

FAST f aa s t
SLOW s 1 ow

doHeTHYECKOEe MPEJICTABIICHUE CJIOB COAEPIKUTCS B (haiisie beep-1.0, KOTOPbIM HAXOAUTCS
B namnke Glava_04\julius COMpPOBOXIAIOLIEr0 KHUTY 3JIEKTPOHHOTO apXuBa (CM. npuio-
Jlcerue).

Coneprxumoe daiina sample.grammar ¢ MpaBuiaMu, ONPeessSOIIUMU B KaKUX KOMOWHA-
LHMSX CJIOBA KOMaH]l MOTYT OBbITh UCITIOJIb30BaHbl, IPEACTABICHO B JIMCTUHTE 4.5.

Nuctunr 4.5. ®ann sample.grammar

S : NS_B FRAZA NS E

FRAZA: NAME HELLO
FRAZA: NAME DO
FRAZA: NAME DO DIGIT
FRAZA: NAME DO SPEED
FRAZA: HELLO

FRAZA: DO

FRAZA: DIGIT

FRAZA: SPEED

BrinonHsem komaHy niis reHepainu daisioB sample.dfa, sample.term u sample.dict:

mkdfa sample

Terepp MOXHO TIpUCTYHaTh K TpoBepke paboThl s3bIKOBOH Mopenu. Hactpoum
ALSEDEV nns 3anucu rosioca ¢ MUkpogoHa:

julius -input mic -C julius.jconf
3areM NMpoOU3HOCUM (pa3bl U CMOTPUM pe3yJIbTaT pacnio3HaBaHus (puc. 4.33).

Kak MokHO BUI€TH, pacrio3HaBaHWE OCYIIECTBIIIETCS Xy)Ke, YeM Ha HETOYKe ¢ CUCTeMOM
Ubuntu 11.10, 1 coBceM He pacno3HaroTcst Gppassbl... Bipodem, nmoynpakHSIBIINUCH ¢ MPO-
V3HOLLIEHUEM, MOKHO MPUNTH K PUEMIIEMOMY PE3YJIbTaTy.

Hanumem ckpunt Ha Python, Beiaenstomumii pacno3HaBaemMoe CJIOBO U3 CKPHUIITa pacro-
3HaBaHMs. Hac nHTEpecyeT clloBO B CTpOKE, HAUMHAIOUIEHCS CO clioBa sentencel Mexay
TeraMHU <s> M <s>.
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@ pi@raspberrypi: ~/julius_model2 |ﬂlﬁ

Puc. 4.33. Pacno3HoBaHue ¢ nomoLubto Julius

[lepBriii ckpunt — julius_init.py — 3amyckaeT CKpUNT pacrno3HoBaHus Julius u nepenaer
pe3yJsIbTaT CKpUNTY julius_to_text.py U1l BBIAEJIEHMs pacrio3HaBaemoro ciioBa. Coaepiku-
MO€ 3TUX CKPHUIITOB MPEACTABIEHO B JIMCTUHTAaX 4.6 1 4.7 COOTBETCTBEHHO.

NucTtunr 4.6. CkpunT julius_init.py

#!/usr/bin/env python

# —-*— coding: utf-8 —-*-
import os

import subprocess
import time

import sys

while True:
try:
a = os.system('julius —-quiet —-input mic -C
/home/pi/julius model2/julian.jconf 2>/dev/null | ./julius to text.py')
time.sleep (1)
except KeyboardInterrupt:
sys.exit (1)

Nuctunr 4.7. Ckpunt julius_to_text.py

#!/usr/bin/env python
# —-*- coding: utf-8 —*-

import os
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import subprocess
import sys

varl=0
while varl==0:
startstring = 'sentencel: <s> '
endstring = ' </s>'
line = sys.stdin.readline ()
if not line:
pass
else:
end = len(line)-6
if 1ine[0:9] == 'sentencel':
word = line[15:end]
print word

lMMPUMEYAHUE

Koabl BCex NUCTUHIOB 3TOro pasgena Bbl HAanAeTe B nanke glava_04\julius cConpoBoOXaatoLLe-
roO KHUry 35IEKTPOHHOrO apxuBa (CM. MpusioXeHue).

4.13.2. TlonocoBoe ynpaBrieHue

c ucnonb3oBaHuemM Google Speech API

Cepsuc Google Speech coznaBasics kopnopanueit Google nis ronocooro novcka. Hyx-
HO 4TO-HUOYIb HaiiTu B MHTepHeTe — roBopum dpasy, a Google uier. Yao0Ho s
BCAKOTO poAa MOOWIBHBIX TampkeToB. Ho mouck Hac He mHTepecyeT. Hac mHTepecyer
TtexHonorusa. K cuactelo, moutu s kKaxaoro cBoero cepuca Google mpenocrapiser

API, koTopoe naet BO3MOXXHOCTb MCMOJIb30BATh CEPBUC B CBOUX MPHUIIOKEHUSIX. A 3TO
Kak pa3 TO, UTO HaM HYKHO.

[Tpexxne Bcero, HEOOXOAMMO YCTAHOBUTD MAKETHI sox U flac:

sudo apt-get install v4l-utils sox alsa-tools alsa-oss
sudo flac

CHauasna aenaem 3anuch rosioca (mpousHocuM, Harpumep: "hello Google speech™) ¢ mo-

MOILBIO TIPOrpamMMbl arecord (HMCIMOB30BaICSI MUKPO(OH, BCTPOCHHBIM B BeO-kamepy
Logitech C270):

arecord -B —--buffer-time=1000000 -f dat -r 16000 -d 4 -D plughw:1,0 send.wav
rac:

O -B —-buffer-time=1000000 — cHelMaIbHbIA Oydep (OH OnHcaH B --help, U €CIH €ro
He 3aJIelCTBOBATh, TO Oy/eT BblaHa omnoka, 1 Google He pacno3HaeT peyb);

O -f dat — 0e3 ATOro mapaMeTpa cucTema JiejaeT 3anuch § OUToB, a ¢ aTol — 16;
O -r 16000 — 3anuch ¢ yacToToi 16 kI 11;

O -d 4 — JUIMTENBHOCTD 3aMNUCH 4 CEKYHIbI;
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O -D plughw:1,0— HaIl MUKPO(OH;
O send.wav — ¢aiia aJis 3anucHu.

Jlanee koneptupyeM 1ot WAV-daiin B dopmatr FLAC (dbopmat mis Google Speech
API, koTOpBIit NO3BOMISIET CHKUMATD ayAuo 0e3 MoTephb):

flac -f -s send.wav -o send.flac

3arem oTrpasiisieM POST-3arpoc k cepBucy Google Speech API:

wget —-g -U "Mozilla/5.0" --post-file send.flac --header "Content-Type: audio/
x-flac; rate=16000" -O - "http://www.google.com/
speech—-api/vl/recognize?lang=en-us&client=chromium"

W nonyuaem oteeT (puc. 4.34) — cepsuc Bbigan ¢gpazy hello Google speech u ouenb
BBICOKYIO BEPOSITHOCTb pacno3HaBaHus: 0,855.

E# pi@raspberrypi: ~/python_prg/google_speech |.ﬂl-£—hj

Puc. 4.34. PesynbTaT pacnosHaBaHua 3Byko3anucu cepsucom Google Speech API

Hanumem tenepb bash-ckpunt, oxxkuparoiuii 3anuch ¢ MUKpodOHa, OTHPaBIISIOLIUHI
3amMcaHHbIA (aiin Ha pacrio3HaBaHue cepBucy Google Speech u 3amuceiBaronuii pe-
3yabTaT B (paitn stt.txt.

CoznaeM (paiin ckpunra stt.sh:
sudo touch stt.sh
Jlaem emy npaBa Ha BBIITOJITHEHHUE:

sudo chmod +x stt.sh

3anuchiBa€M B HErO KOJ, MPEJCTaBICHHbIN B JIUCTUHTE 4.8.
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NucTtuhr 4.8. Ckpunrt stt.sh

export AUDIODEV="hw:0"

echo "speaking
arecord -B —--buffer-time=1000000 -f dat -r 16000 -d 4 -D plughw:1,0 send.wav

echo "wav - flac"
flac —-f -s send.wav -o send.flac

echo "Converting Speech to Text..."

wget —-g -U "Mozilla/5.0" --post-file send.flac --header "Content-Type: audio/x-
flac; rate=16000" -O - "http://www.google.com/speech—-api/vl/recognize?lang=en-
us&client=chromium" | cut -d\" -fl12 > stt.txt

echo "You Said:"
value="cat stt.txt"
echo "Svalue"

3amycKaeM Haill CKpUMNT:

./stt.sh

U nonyuaem pesynbTat (puc. 4.35).

Puc. 4.35. PesynbTaT BbINONHEHMA ckpunTa stt.sh

lMPUMEYAHUE

Koabl BCeX NMUCTUHIOB 3TOr0 pasgernia, a Takke annbl send.wav U send.flac Bbl Hangete
B nanke glava_04\google_speech CONPOBOXAAIOLLEro KHUIy 3M1EKTPOHHOro apxusa (CM. rpu-
JIOXKeHue).

4.14. Raspberry Pi u ROS

ROS (Robot Operating System, onepaiuoHHasi cuctema jisi poOOTOB) — 3TO MPOrpaMM-
HBII KOMIUTeKC ((ppeldMBOpPK) JIJIsi MPOTPpaMMHUPOBAHUSI POOOTOB, TIPEAOCTABISAIOMINN 00-
wnpHbId GyHkuroHan. ROS Obiia nepBoHavanabHO paspadoTtana B 2007 roay noj Ha3Ba-
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HueM switchyard B JlaGoparopuu uckyccrBeHHOro uHTesiekta CTaHdopacKoro yHUBEp-
CUTETa, M €€ Pa3BUTHE MPOJOJDKAETCS YCHIIMSIMHA MHOTHX OpraHU3allNi.

OObIYHO MpHU co3AaHUM poOOTa MPUXOIUTCS PEaIU30BbIBATH CBOKO APXUTEKTYpY, CBOM
MPOTOKOJI 0OMeHa cOOOLLEHUIMH, ApaiBep MyJibTa yIPaBIeHHUs, TOTMKY HABUTaLlMU U Mp.
N naxe ecnu Bbl CMOXKETE UCMOJb30BaTh pa3iMuHble TOTOBbIE OMOIMOTEKH AJIsl STUX 3a-
Ja4, TO BCE PaBHO Mepej] BAMH BCTaHET cepbe3Has MmpobieMa — O0ObeIUHUTh UX B €lIU-
HyI0 cucteMy pobota. Pazpaborunkyu ROS Mo3MLMOHUPYIOT CBOKO CUCTEMY KakK MHCTpY-
MEHT CO3/laHHs NPOrpaMM B3auMMOJIeUCTBUS W yrpaBieHus poootoM. ROS aeiicTBuTeb-
HO WrpaeT poJib "omepalMOHHOW cucTeMbl', MPeAoCTaBisis MporpaMmam YIrpaBieHUs
cBOM MHTep(derickl, OMOMMOTeKH U roToBbIE MpuiokeHus. ROS paboraer noxa yxe roro-
Boii OC (Ubuntu Linux), B KOTOpoil peajiu3yeT CBON JOMOJHUTEbHBIN CJIOH abCcTpakiuu
uist ynpasienuss podotamu. ROS oGecrieunBaeT cTaHaapTHbie CIy»KObl onepallOHHOM
CUCTEMbl, TaKWe Kak: amnmapaTHas abcTpakLusi, HU3KOYPOBHEBBIM KOHTPOJIb YCTPOMCTB,
peaiMzalus 4acTo MCMoyib3yeMbIX (YHKLMH, repenada cooOLIeHUH MexX1y mpoleccaMu
Y yIpaBJieHUE MaKeTaMH.

Jna ROS yxe peanuzoBaHbl JpaiiBepbl, MO3BOJISIOLINE €AUHBIM 00pa3oM paboTaTh cO
MHOTMMHM ycTpoucTBamu: Jukoictukamu, GPS, kamepamu, jlazepHbIMU JanbHOMEpaMu
 1p.

ROS umeer nBe OCHOBHBIE UITOCTACU: UMEHHO ONEPALIMOHHON CUCTEMBI, KaK TOJILKO YTO
onucaHo, U ros-pkg — Habopa MoAAep)KUBAEMbIX TOJB30BATEISIMU MAKETOB (KOTOPHIE
Ha3bIBAIOTCS CHeKamMu), pealu3yIolmnX pa3anuHble GyHKUUU poOoToTexHUKH. ROS yxke
COJICP’KUT BCIIOMOTATEJIbHbIe OUOTMOTEKHU U TIPUIIOKEHUS [T poOOTOB: peoOpa3oBaHUe
CHUCTEM KOOPJIMHAT, YTHJIWTBHI JJIS BU3yaju3allid JaHHBIX, pacro3HaBaHUS OOBEKTOB,
CTEK HaBUTallUK U MHOTO€ JIPYroe.

ROS ocHoBaH Ha apxuTekType rpadoB, rjie oopadoTka JaHHBIX MPOUCXOAUT B y3jax,
KOTOpbIE MOTYT TIOJTy4aTh W TiepelaBaTh COOOIICHUS (CTPYKTYPUPOBAHHbBIE TaHHbBIE) Me-
Ky coboi. KomOuHupyst roroBsie y3ibl ROS 1, mo HeoOXoauMOoCTH, JOMUChIBas COOCT-
BEHHBIE, MOYKHO CYIIECTBEHHO COKPATHUTh BPEeMs pa3paOOTKH M MO3BOJUTH cebe CKOH-
LEHTPUPOBATHCS TOJIBKO Ha TeX 3a/a4ax, KOTOPbIe ACHCTBUTENIBHO HY>KHO PEIIUTh.

Ha nanHbiii MOMEHT yke MHOTO poboToB pabotaeTr noa ynpasienneM ROS. Bot Henoun-
Heiii criucok: PR2, TurtleBot, PR1, HERB, STAIR I u II, Nao, Husky A200, iRobot
Create, Lego Mindstorms NXT.

ROS pacnpocTpaHseTcss B COOTBETCTBUU ¢ yCiIoBUSAMUA BSD-nHiieH3MH M ¢ OTKPBITHIM
ucxoaHbIM KogoM. ROS GecriiaTtHa 1y1st MICMIOJB30BaHUS KaK B MCCIIEIOBATEIbCKUX, TaK U
B KOMMepuecKkux uessx. [lakeTsl U3 ros-pkg pacnpocTpaHstoTest Ha YCJIOBUSIX pa3IMUHbIX
OTKPBITHIX JTULEH3U.

4.14.1. YctaHoBKa ROS-guctpubyrtusa Hydro
Ha Raspberry Pi
PaccmotpuMm yctaHoBky mnociiegHero auctpuOytuBa ROS — Hydro — Ha kommbroTep

Raspberry Pi (cuctema Raspbian). Ilponecc ycTaHOBKM MpPOJJIUTCA HECKOJBKHUX YacoB,
HMEUTE 3TO B BUIY.
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CHauasia NoAKJIIOUUM PErO3UTOPHUH:

sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu raring main" >
/etc/apt/sources.list.d/ros-latest.list’

wget http://packages.ros.org/ros.key -O - | sudo apt-key add -
sudo apt-get update
sudo apt-get upgrade

3arem YCTaHOBUM 3aBUCUMOCTH:

sudo apt-get install python-pip
sudo pip install rosdistro
sudo pip install wstool

YcTaHOBUM MAaKET setuptools:

mkdir Downloads
cd ~/Downloads

wget https://pypi.python.org/packages/source/s/setuptools/setuptools-
l1.1.6.tar.gz

tar xvf setuptools-1.1.6.tar.gz
cd setuptools-1.1.6
sudo python setup.py install

YcTaHOBUM MaKeT stdeb:

sudo apt-get install python-stdeb

YcTaHOBUM 3aBUCUMOCTH:

sudo pip install rosdep

sudo pip install rosinstall-generator

sudo pip install wstool

pypi-install rospkg

sudo apt-get install python-rosdep python-rosinstall-generator build-essential

Tenepp nepexogum cobcTBeHHO K ycTaHoBke Hydro ¢ ee umcxonHol ctpanuubl. Bor
MMEHHO 3T OMNepaldy HECKOJIbKO YacoB U 3alMYT.

mkdir ~/ros catkin ws
cd ~/ros_catkin ws

rosinstall generator ros comm --rosdistro hydro --deps --wet-only > hydro-
ros_comm-wet.rosinstall

wstool init -j8 src hydro-ros comm-wet.rosinstall
sudo rosdep init
rosdep update

rosdep install --from-paths src --ignore-src --rosdistro hydro -y —--
os=debian:wheezy

3Iler BbICKaKMBaeT olnoka... OHa cBsi3aHa ¢ OTCYTCTBHEM ITaKE€Ta SBCL, UCIIOJIb3YyEMOI'O
MaKETOM roslisp. I[J'lﬂ BbIXOJ1a U3 3TOM CUTyallMu yJaJIMM NAKET roslisp:

cd src
wstool rm roslisp
rm -rf roslisp
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cd

rosdep install --from-paths src -—-ignore-src —--rosdistro hydro -y --
os=debian:wheezy

Tenepb Bce HOpMAJILHO.
[TocTpoum pabouee NpOCTPaHCTBO catkin:

./src/catkin/bin/catkin make isolated -install

Cnenaem, ytoObl pabouee npoctpaHcTBO ROS MHMLMaNM3MpoBalioCh MPU BXOAE MOJIb30-
BaTesisg B TEPMUHAT:

echo "source ~/ros catkin ws/install isolated/setup.bash" >> .bashrc
source .bashrc

JI1st npoBepKM 3amyckaeM KOMaHay roscore (puc. 4.36).

roscore http;j aspberrypr 1131,

started roslaunch server http://raspberrypi:33100/

ros comm version 1.9.50

o 4
Clid = 3

To—
process [master]: started with pid [14948]
ROS MASTER URI=http://raspberrypi:-11311/

setting frun_:i_d to 31f8cdlZ-6cTc—-11e3—-93Tc-biE2Teb83a32c

Puc. 4.36. 3anyck kOMaHAbl roscore

Yto 3k, Bce paboTaeT. Tenepb MOKHO MPUCTYNATh K CO3JaHUIO CBOMX MpoekToB B ROS.

TTPUMEYAHUNE
HokymeHTaumio no ROS MoxHO HanWTM Ha ee oduuymansHom cawnte: http://www.rps.org.

OueHb xopolume pycckme pykooactea no ROS Haxoaatcs 3geck: http:/irobocraft.ru/page/
robotics/#ROS.
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4.14.2. Co3pgaHue TeCTOBOro nNpoekKkTa

Coznanum Ha s3bike Python mpoekT mpocteix y3noB: publisher (y3en, myOnukyromui
cooOleHus B kakyro-HuOy b Temy B ROS) u subscriber (y3en-ciyiaresb cooOuieHui us3
onpeaenaeHHon Tembl ROS).

JIns Hauvana co3laJuM MPOEKT B catkin (HOBas cUCTEMa MOCTpoeHUs nmakeToB B ROS,
MpU3BaHHAasl 3aMEHUTb CUCTEMY MOCTPOEHUS AKETOB rosdep).

JIns co3maHusi B catkin HOBOrO MakeTa beginner tutorials BBIMOJHIEM CIEAYIOLINE
KOMaH/Ibl:

cd ~/ros _catkin ws/src
catkin create pkg beginner tutorials std msgs rospy roscpp

[Ipu cozmaHum nakera cpasy ykasbiBaem 3aBUCUMOCTH. CucTeMa cooOlaeT o co3IaHuu
HOBOI'O MaKeTa, U B KaTaJjore src Co3/IaeTcs Iamnka beginner_tutorials ¢ HEOOXOAUMBIM Ha-
6opom ¢aiinos (puc. 4.37).

beginner_tutorials v =5 Z =T &l G ﬁ- ﬂ EEE
fhome fpijros_catkin_ws/src/beginner_tutorials
Mame Ext Size Changed Rights Chwner

3 - 25122013 8:50:31 PWHT-XT-X pi

include 25122013 8:50:31 PWET-XT-X pi

| SIC 25122013 8:50:32 PWHT-XT-X pi

| CMakelists.bt 52788 25122013 8:50:31 rW-r==-r=- pi

= packagexml 22278 25122013 8:50:31 PA-F--T-- pi

Puc. 4.37. Cogepxumoe kaTtanora co3gaHHoro naketa beginner_tutorials

Buecem HebGonbinue wu3MeHeHMss B daiin packagexml. B Term <name>, <version>,
<description>, <maintainer>, <license>, <url>, <author> BHOCHTCHI HHdXﬂMMaHHﬂ,O Ha-
3BaHUU, BEPCUU, aBTOpe, JIULIEH3UU NakeTa. B Tere <depends> yka3aHbl 3aBUCUMOCTH Ta-
keta. Bece aTH 3aBUcHMMOCTH OyIyT 1OCTYMHBI B COOpKE U BO BpeMsl BBITIOJIHEHHS, MOITO-
MY MbI 100aBUM Ter <run depend> JJIs K&KIOW U3 HUX:

<run depend>roscpp</run depend>
<run depend>rospy</run depend>
<run depend>std msgs</run depend>

)Ia.nee Nnepexoanm B Halll MaKET:

source devel/setup.bash
roscd beginner tutorials

3arem nuwem koa. Cozaem Kartasor scripts U B Hel ¢aiin taker.py. 3aHOCUM B HEro KoJ
(muctuHr 4.9) u n1aem eMy IpaBa Ha BbINOJHEHUE:

mkdir scripts
cd scripts
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touch talker.py
sudo nano talker.py
sudo chmod +x talker.py

NncTtuur 4.9. ®ann taker.py

#!/usr/bin/env python
import rospy
from std msgs.msg import String

def talker():
pub = rospy.Publisher ('chatter', String)
rospy.init node ('talker')
while not rospy.is shutdown/() :
str = "hello world %s" % rospy.get time()
rospy.loginfo (str)
pub.publish (String (str))

rospy.sleep(1.0)

if name == ' main ':
try:
talker ()
except rospy.ROSInterruptException:
pass

Ckpunrt talker.py KaXIyr0 CeKyHAY OTHpaBisieT COOOIIEHUe TUMA String B TEMY chatter.
Coneprxumoe coobuienus: "hello world" — ¢ no6aBneHruemM CHCTEMHOTO BpeMEHHU.

Coznaem ckpunt subscriber (ciywaresns) — listener.py:

cd scripts

touch listener.py

sudo nano listener.py
sudo chmod +x listener.py

Conepxxumoe ajisa Qaiina listener.py npuBeieHo B auctunre 4.10.

Nuctunr 4.10. dann listener.py

#!/usr/bin/env python
import rospy
from std msgs.msg import String

def callback(data):
rospy.loginfo(rospy.get name() + ": I heard %s" % data.data)

def listener():

rospy.init node ('listener', anonymous=True)
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rospy.Subscriber ("chatter", String, callback)
rospy.spin()

if name == "' main ':
listener ()

OOparure BHUMaHue — Mbl npuMmeHseM CMake' B kadecTBe Hallell CUCTEMbI COOPKH.
Jla, BBl TOJKHBI MCTIONIB30BATh ee Jaxe A y3i10B Python. Dto nenaercs nyis yBepeHHO-
CTH, YTO CO3JaeTCsl aBTOMAaTHYeCKH creHepupoBaHHbI Python-kox ans cooOenuii u
CEPBHCOB.

cd ~/ros catkin ws
catkin make

Tenepb IIPOBEPUM pa60Ty HAIEro MnakeTa beginner tutorials.
3anyckaeMm B NEPBOM TEpPMHUHAJIE:

roscore

Bo BTOpOM TepMHHase 3amyckaeM Ha BBINOJHEHUE CKpUNT talker.py M3 MaKeTa beginner

tutorials:

rosrun beginner tutorials talker.py

N HabnronaeM execeKyHJHYIO BblJlayy COOOLIEHHI CKpUITOM talker.py B T€My chatter
(puc. 4.38).

[ @ piraspberrypi: ~/ros_catkin_ws

e roscore http://raspberrypi:11311/

roslam . : //raspberrypi : 57128/

started with pid [6&
ROS MASTER URI=http://raspberrypi:11

29
11

123]
311/

Puc. 4.38. lNy6bnukauus coobieHuin ckpuntom talker.py B Temy chatter

B TpeTpem TepmuHalie 3ammycKaeM Ha BBITIOJIHEHHE CITYLLIATENIb — CKPUIT listener.py:

rosrun beginner tutorials listener.py

' CMake (ot anrn. cross platform make) — xpoccrnaTopMeHHasi CHCTEMa aBTOMATH3ALMKU COOPKU IIpo-
IpPaMMHOT0 00€CTICYEHHS U3 UCXOIHOTO KOJIa.
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W BuauMm nonydeHwe cooOIeHU CKpUITOM listener.py COOOIIEHUI M3 TEMbI chatter
(puc. 4.39).

KomaHmamu rostopic 1list M rosnode 1list CMOTPUM CIIMCOK T€M M y370B (puc. 4.40).

@ piTraspberrypi: ~/ros_catkin_ws

Puc. 4.39. NMony4yeHne coobLieHunin ckpuntom listener.py n3 temol chatter

‘@'_}3' pil@raspberrypi: ~ (= [ = [

Puc. 4.40. [MpocmoTp cnucka y3noe n Tem

4.15. Raspberry Pi n OpenCV

OpenCV (Open Computer Vision, OuOarMoTeka "KOMIBIOTEPHOTO 3peHHS" C OTKPBITHIM
MCXOJIHBIM KOJIOM) — MpPEeIOCTaB/IsieT HaM HaOOop TUIOB JAHHBIX U YMCJIEHHBIX aJIrOpUT-
MOB il 00paboTKH u300paxkeHUil anroputMaMu "KoMmrbioTepHoro 3penus". OpenCV
HarMcaHa Ha si3blke BBICOKOTO ypoBHs (C/C++) M COAEPIKUT alrOpuTMBbI NIl KHTEpIIpe-
TalMW U300paKeHU, KaTMOPOBKM Kamepbl MO ATAIOHY, YCTPAHEHHsI ONTUYECKUX HCKa-
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YKEHUH, Ompe/ielieH!s] CXO/ICTBA, aHaliu3a MepeMelleHus 00beKTa, onpeneiaeHus: Gpopmbl
o0beKTa U cliexkeHUsl 3a 00beKTOM, 3D-peKOHCTPYKIIMM, CerMeHTaluu 00beKTa, pacro-
3HaBaHMUsI )KECTOB U Tp.

Ota OUONMOTEeKa OYeHb MOIYJISIPHA U3-32 CBOEH OTKPBITOCTH M BO3MOYKHOCTH O€CIUIaTHO
MCIIOJIb30BaTh €€ KaK B yUeOHBIX, TaK U KOMMEPUECKHUX LeIsX.

JIJis yCTaHOBKM TaKeTa opencv Ha ycTpoicTBO Raspberry Pi moa ynpaeiieHneM qucTpu-
OytuBa Raspbian BBIMOTHUM CIEAYIONIYIO KOMaHY:

sudo apt-get install libopencv-dev python-opencv
ITo sToit komanne OyaeTr ycraHoBieHa Bepcus 2.3.1 makera opencv. A MakeT python-

opencv IPUTOAHUTCA HAM IJIA HAITMCAHUA TIpOorpaMM Ha A3bIKE PythOH C HUCIIOJIb30BAHHUEM

opencv.
Hrak, nanuinem niepByro nporpammy Ha Python ¢ ucnonb3oBanuem OMOIMOTEKH opency.
Coznmaaum AJis HAlTUX MPOTrpaMM KaTasor prg-opencv\helloworld 1 B HeM atin hello.py:

cd ~

mkdir prg-opencv
cd prg-opencv
mkdir helloworld
touch hello.py

U 3anecem B daiin hello.py conepxxumoe auctunra 4.11.

Nunctuur 4.11. ®aun hello.py

#!/usr/bin/python

import cv2
import sys

PATH="/home/pi/prg-opencv/helloworld/"

if len(sys.argv) != 2:
sys.exit ("Expecting a single image file argument")
filename = sys.argv[l]

image = cv2.imread((PATH+filename),0)

print image.shape

image small = cvZ.resize(image, (600, 400))

textColor = (0, 0, 255) # red

cv2.putText (image small, "Hello World!!!"™, (200, 200),
cv2. FONT HERSHEY PLAIN, 3.0, textColor,
thickness=4, linetype=cv2.CV_AA)

cv2.imshow ('Hello World GUI', image small)

cv2.waitKey ()

cv2.destroyAllWindows ()
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3amyckaeM cKpunT hello.py Ha BBITIOJHEHHE:

python /home/pi/prg-opencv/helloworld/hello.py imgl.png

PesynbTat BeINOTHEHU NpeacTaBiieH Ha puc. 4.4 1.

Hello World GuUI

RASPBERRY PI MODEL B

Hello World!!!

orldshello.py risl.png

Puc. 4.41. "Hello World" gna python-opencwv

4.15.1. Nony4yeHune B OpenCV
n3o00paxkeHus ¢ Kamepbl

PacnozHaBaHue oOpa3oB — 3TO OJIHA U3 CaMbIX MHTEPECHBIX 00JiacTell KOMMIbIOTEPHOU
rpacduku. B To e BpeMs 3TO M OfHa U3 caMbIX CJIOXKHBIX ee obsacteild. K cuacTbio, Ham
He MpuaeTcsl pa3oupaThCsl B CIIOKHOCTIAX MaTeMaTH4eckoi Teopuu. PacrnoznaBaHue juiy
OCYILECTBJISIETCS MO TaK Ha3bIBAEMBIM npuznakam Xaapa. "DTanoH" JvLA yKe HaBHO
CO3/laH M XOpOLIO M3Y4YeH, HaXoJauTcs OH B (paiine haarcascade_frontalface_alt.xml. ®aiin
COAEPIKUT TaK Ha3bIBAEMYIO MOO€/b uyd, a UMEHHO "HhiaeayibHOe" JIMIO B BUAE MPHUMMU-
TUBOB Xaapa (puc. 4.42).

"UneanpHoe" NHMIO TpeAcTaBiseT coOOM OMHApM3WPOBAHHYIO JHUarpamMmy SPKOCTEH.
VY nroboro nMia nocepeauHe CBeTJ0 (HOC), MO KpasM OHO YXOJWUT B TEMHOE, a MOTOM
CHOBa Ha cBeTJioe (1ekH). Takux MpU3HAKOB y JIML[Aa MHOTO, OHU W MIPUBEJIEHBI B (aiie
haarcascade_frontalface_alt.xml.

Copepxumoe ckpurra facedetect.pi npeactaBiaeHo B aucTuHre 4.12.
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Puc. 4.42. "igeansHoe" nuuo B BUAE NPMMUTUBOB Xaapa

Nunctuur 4.12. Ckpunt facedetect.pi

#!/usr/bin/python

import sys

import cv2.cv as cv

from optparse import OptionParser

images the settings are:

H o o

min size = (20, 20)
image scale = 2
haar scale = 1.2
min neighbors = 2
haar flags = 0

def detect_and_draw(img, cascade) :

# allocate temporary images

gray = cv.CreateImage ( (img.width, img.height),
small img = cv.CreateImage ((cv.Round (img.width / image scale),
cv.Round (img.height / image scale)), 8, 1)

# convert color input image to grayscale
cv.CvtColor (img, gray, cv.CV_BGR2GRAY)

# scale input image for faster processing
cv.Resize(gray, small img, cv.CV_INTER LINEAR)

default parameters (scale factor=2, min neighbors=3, flags=0)

scale factor=1.2, min neighbors=2, flags=CV_HAAR DO CANNY PRUNING,
min size=<minimum possible face size
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cv.EqualizeHist (small img, small img)

if (cascade) :
t = cv.GetTickCount ()
faces = cv.HaarDetectObjects (small img, cascade,
cv.CreateMemStorage (0) ,haar scale, min neighbors, haar flags, min size)
t = cv.GetTickCount () - t

Q

print "detection time = %gms"

o©

(t/ (cv.GetTickFrequency () *1000.))
if faces:
for ((x, y, w, h), n) in faces:
ptl = (int(x * image scale), int(y * image scale))
pt2 = (int((x + w) * image scale), int((y + h) * image scale))
cv.Rectangle (img, ptl, pt2, cv.RGB(255, 0, 0), 3, 8, 0)
cv.ShowImage ("result", img)

if name == ' main ':
parser = OptionParser (usage = "usage: %$prog [options]
[filename|camera index]")

parser.add option("-c", "--cascade", action="store", dest="cascade",
type="str", help="Haar cascade file, default 2%default", default =
"../data/haarcascades/haarcascade_frontalface_alt.xml")

(options, args) = parser.parse_args ()
cascade = cv.Load (options.cascade)

if len(args) != 1:
parser.print help()
sys.exit (1)

input name = args|[0]
if input name.isdigit():

capture = cv.CreateCameraCapture (int (input name))
else:

capture = None

cv.NamedWindow ("result", 1)

width = 320 #leave None for auto-detection
height = 240 #leave None for auto-detection

if width is None:

width = int (cv.GetCaptureProperty (capture, cv.CV_CAP PROP FRAME WIDTH) )
else:

cv.SetCaptureProperty (capture,cv.CV_CAP PROP FRAME WIDTH,width)

if height is None:

height = int (cv.GetCaptureProperty (capture, cv.CV CAP PROP FRAME HEIGHT))
else:

cv.SetCaptureProperty (capture,cv.CV_CAP PROP FRAME HEIGHT,height)
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if capture:
frame copy = None
while True:
frame = cv.QueryFrame (capture)
if not frame:
cv.WaitKey (0)
break
if not frame copy:
frame copy = cv.CreateImage ( (frame.width, frame.height),
cv.IPL DEPTH 8U, frame.nChannels)
if frame.origin == cv.IPL ORIGIN TL:
cv.Copy (frame, frame copy)
else:

cv.Flip(frame, frame copy, O0)
detect and draw(frame copy, cascade)

if cv.WaitKey(10) >= 0:
break
else:
image = cv.LoadImage (input name, 1)
detect and draw(image, cascade)
cv.WaitKey (0)

cv.DestroyWindow ("result")

- pi@raspberrypi: ~/python_prg/face_detect_rpi s B

File Edit Tabs Help

1 time
time
t1me

result

Puc. 4.43. [letekTnpoBaHne nuua Ha BUAEONOTOKE C BeO-kamepbl
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JIist 3armycKa 3TOro CKpunTa BbIIIOJIHUTE KOMaHAY:

python facedetect.py —--cascade=face.xml O

rac.:

O face.xml — 1A0JOH MOJEIIH JINLIA;

[ 0— HOMep KaMephbl, C KOTOPOi OepeM n3o0paxkeHue.

Pe3ynbTaT BBIMOJHEHUS] CKPUIITAa — KPACHBIA MPSMOYTOJIbHUK BOKPYT OIMO3HAHHOTO
nuua (puc. 4.43).

TTPUMEYAHUNE

Koa ckpunta facedetectpi, a Takxe pann face.xml Bbl HangetTe B nanke glava_04\face_
detect_rpi COMPOBOXAAKOLLEro KHUMY 3NEKTPOHHOro apxmBa (CM. rpusioxeHue).

4.16. NMopgknoyeHue nnartbl Arduino

Arduino — amnmapaTHasi BRIYUCUTENbHAS M1aTGopMa, OCHOBHBIMM KOMITOHEHTaMHU KO-
TOpOW SIBASIOTCS MpOCTasl [UlaTa BBOJA/BbIBOAA M cpefa pa3pabOTKHM Ha SI3bIKE
Processing/Wiring. Arduino Mo>keT MCMOJb30BaTLCS KaK JiJIsl CO3aHUsl aBTOHOMHBIX WH-
TEPAKTUBHBIX OOBEKTOB, TaK U MOAKIIOYATHCS K MPOrpaMMHOMY OOECTICUeHHUIO, BBITIOJ-
HieMoMYy Ha komribtoTepe. Kopoue ropops, 31o "30510T0€ THO" 1711 HOBUYKOB, MOCKOJIBKY
Ha ocHoBe Arduino MO>kKHO pa3pabaThiBaTh KOHCTPYKIIMH MPOCTOTO U CPEAHETO YPOBHS
3a BeCbMa KOPOTKHE CpOKU. Arduino sBiisieTcsl U BEJMKOJIEIMHON MUKPOKOHTPOJIJIEPHOU
miaTopMoit IS OTIAAKH W MPOTOTHITUPOBAHHUS C OTPOMHBIM KOJMYECTBOM TOTOBBIX
MPOEKTOB C OTKPBITBIM HMCXOJHBIM KOJIOM, Y4eOHbIX MaTepuasioB, GOpPyMOB U TIp., YTO
OYEHb BaKHO JIJI BCEX MPU U3YYCHUH BCTPAUBACMbBIX CUCTEM.

Hcnonbe3ys mpocTyro MHTErpHpOBaHHYIO cpeay pa3padoTku U koa Ha C++-mompoOGHOM
a3bike, USB-ka0Oenb M HECKOJIBKO MAaCCUBHBIX KOMIIOHEHTOB, MOJKHO B CUMTaHHBIE Ce-
KyH/bl 3aCTaBUTh MHWTaTh CBETOAMOJl WM 3a HECKOJIbKO MHHYT OpraHW30BaTb OOMEH
nanHbeiMM ¢ T1K, He umest cepbe3HOTo OombITa B AyiekTpoHuke. Het HamoOHOCTH 1 B co3/a-
HUUW 3aKOHYCHHBIX TJIaT U MOJYJIel — pa3paboTUMK MOKET UCTOJb30BaTh TOTOBBIC TIa-
ThI pacCIIMPEHUS (KOTOPBIX OYEHb MHOTO) HJIM TPOCTO HAMPSAMYIO MOAKIIOUNUTh K Arduino
HeoOxoauMble deMeHTbl. Co3aaHo st Arduino 1 MHOXeCTBO OMOJHMOTEK, CoIepKalIUX
KOJI, pabOTaIOIIMK ¢ pa3IMUHBIMA YCTPOUCTBAMHU.

Ceszka Raspberry Pi ¢ Arduino siBisieTcss oueHb NMEpCreKTUBHOM, T. K. MO3BOIsIET q00a-
BUTh K KOHTpoJIepy Arduino BeIUHCIUTEIbHBIE BO3MOXKHOCTH Raspberry Pi.

Hagaiite cpasy ycranosuM Arduino IDE na Raspberry Pi (cuctema Raspbian):

sudo apt-get update
sudo apt-get install arduino

Ha momeHT HanuvcaHus 3ToM KHUTM ycTaHaBiauBaeTcst Bepcus 1.0.1. Habupaem B Tepmu-
HaJIe:

arduino

W nepesl Hamu cpena nporpammupoBanus Arduino IDE (puc. 4.44).
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Blink | Arduino 1.0.1

File Edit Sketch Tools Help

Blink

* -
Blink

Turns on an LED on for one second, then off for one second, repea

This example code is in the public domain.
B

F¢4 Pin 13 has an LED connected on most Arduino boards.
A4 give 1t a name:
int led = 13;

£# the setup routine runs once when you press reset:
void setup() {
£f initialize the digital pin as an output.
pinMode (led, OUTPUT);
h

A/# the loop routine runs over and over again forever:

void Loop({) {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the woltag
delay (1000} ; /f walt for a second
digitalWrite(led, LOW); /4 turn the LED off by making the wolt: |
delay (1000 ; £ walt for a second =

4 4

Puc. 4.44. Cpepa nporpammupoaHusa Arduino IDE

Cpena pazpabotku Arduino IDE ocHoBaHa Ha si3bIke mporpamMmupoBaHus Processing u
CIIPOEKTUPOBAHA /JI MPUMEHEHUs HOBUYKAMH, OJM3KO HE 3HAKOMBIMHU C pa3paboTKou
MporpaMMHOro obecriedyeHurs. SI3bIK MPOrpaMMHPOBAHUS aHAJIOTHYEH HCIIOJIb3yeMOMY
B nipoekte Wiring. Ctporo roops, 31o C++, 10MOoIHEHHbBIH HEKOTOPBIMU OMOJIMOTEKAMMU.
[TporpamMmbl 00pabaThIBAIOTCS MPEMPOLIECCOPOM, a 3aTeM KOMITMIUPYIOTCS C TTOMOIIIBIO
AVR-GCC.

Tenepr Heobxonumo moakmounTh miaaty Arduino k USB-nmopty Raspberry Pi, BbicTa-
BUTh HACTpOUkH (puc. 4.45 1 4.46) 1 MOX)KHO MPUCTYNATh K MPOrpPaMMUPOBAHHUIO.

4.16.1. OTnpaBKa gaHHbIX HA CaUT
HapooHoro moHutopuHra cesizakon Raspberry Pi + Arduino

Haponuerit monutopunr (http://www.narodmon.ru) — mpoekT 1o cOopy U oToOpake-
HUIO Ha KapTe MUpa MoKa3aHWil (Temreparypa, JaBjieHHe, BJaXKHOCTb U T. I1.) MPaKTH4e-
CKH B peajlbHOM BpPEMEHH MO (PaKTUYECKOMY COCTOSHHUIO (2 HE Ha OCHOBE MPOTrHO30B) OT
pa3IMYHBIX JAATYMKOB Cpefbl, YCTAHOBJIEHHBIX KaK Ha yJuuUe AJs MyOJauYHOro J0CTyra,
TaK 1 B MOMELIEHUH J1J1s1 TPUBATHOTO.
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OCcH - i
o : sketch_jan23a | Arduino 1.0.1
riesolirces
File Edit Sketch
Auto Format Ctri+T
{L Archive Sketch
Miclor| sketch_jan23a | Fix I.Encodir?g & Reload .
Serial Monitor Ctri+shift+Mm -
pi@raspber . . o
I O Arduino Uno
P ial Port b | O Arduine Duemilanove wf ATmega328
Programmer » | O Arduino Diecimila or Duemilanowve wj ATmegal6s

Fython

Garnes

Shiutcoywin

Burn Bootloader

ay

Dzbiz

Fefzrence

o

Arduino b

= Arduine MNano wf ATmega328
| O Arduino Mano wf ATmegalss

O Arduino Mega 2560 or Mega ADK

O Arduino Mega (ATmegal2g0)

2 Arduine Leonardo

O Arduine Mini wf ATmega328

O Arduine Mini wf ATmegalss

) Arduine Ethernet

2 Arduine Fio

O Arduine BT wf ATmega328

O Arduine BT wf ATmegal6s

O LilyPad Arduino wf ATmega328
| O LilyPad Arduine w/ ATmegal6s
¥ O Arduino Pro or Pro Mini (SV, 16 MHz) w/ ATmega328
O Arduine Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
) Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
) Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal6s
O Arduine NG or older wj ATmegal6g
O Arduino NG or older wf ATmegag

2! sketch_jan23a | Arduino 1.0.1
File Edit Sketch [Tools| Help

Auto Format

Archive Sketch

Fix Encoding & Reload

sketch_jan23a

Serial Monitor

Eoard

Programmer
Burn Bootloader

Ctri+T

Ctrl+Shift+M

Serial Port 3

[

= jdewittylUSBEO

[

Puc. 4.46. Hactpoiika nopTa noagkntoueHus

OrpanuyeHus: 6eCruIaTHOrO UCIOJIb30BaHUs CepBUCca:

O s nepenaydv nokasaHWi: OAHO ycTporcTBo Ha IP-anpec, uHTepBail rpuema ot 5 Mu-

HYT, XpaHeHHe nokazaHuil 30 qHei;

O nnsa kamep: pa3mep kKapTuHkU 40 640 nukcesnoB, UHTEpBal CKauMBaHUS OT 10 MUHYT,

XpaHeHue 24 yaca.

Jlns cbopa nmaHHbIX Oblla coOpaHa MeteocTaHiusi Ha Arduino (cobupaer moka3zaHUs
¢ maruukoB DS18B20, DHT11, BMP085). Raspberry Pi mo komaHmam rjiaHMpOBIIHKA
cron mojiydaeT AaHHbIe U3 Arduino v oTnparisieT Ha caldT HapoaHoro MOHUTOpHHTA.
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B nuctunre 4.13 npeacrapieH ckeTd 1 cOOpa JaHHBIX CO CASAYIOIIMX TaTYUKOB:
O ds18b20 — uudposoii gaTUMK TEMIIEpaTyPhI;

O dhtl 1 — Moxynb A U3MepeHUst OTHOCUTENbHOM BIaYKHOCTH BO3AyXa;

O bmp085 — G0k A u3MepeHus aTMOcEepPHOro JaBJICHUS BO3AyXa.

OOpaTtuTe BHUMaHWE Ha pa3Mep Kojia cKeTya — pe3yJibTaT WCIOJIb30BaHUs pacripocTpa-
HEeHHbIX Oubnnorek s Arduino.

JInctnHr 4.13

#include "SPI.h"
#include "OneWire.h"
#include "Wire.h"
#include "DHT.h"
#include "BMP085.h"

BMP085 dps = BMP0O85() ;

long Pressure085 = 0;

#define DHTTYPE DHT11 // DHT 11

DHT dht (8, DHTTYPE) ;

OneWire ds(7); // on pin 7

byte my addr[8]={0x28,0xB0,0x16,0xB8,3,0,0,0x90};

void setup() {
Serial.begin (9600) ;
Wire.begin();
dps.init () ;

void loop ()
{
if (Serial.available ()>0)
{
if (Serial.read()=="1")
{
int Temp=get temp();
Serial.print ("#28B016B803000090#") ;
Temp/16) ;
nony
Serial.print (abs ((Temp%16)*100)/16);
Serial.print ("&");
float h = dht.readHumidity () ;
Serial.print ("#29B016B803000090#") ;
Serial.print (h);
Serial.print ("&");
Serial.print ("#30B016B803000090#") ;

Serial.print
Serial.print

(
(
(
(
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Serial.print (dps.getPressure (&Pressure085)) ;
Serial.println();

}

}
// ToJyueHyme TeMIepaTyps OaTuMKa
int get temp()
{
byte i;
byte present = 0;
byte datall2];
byte addr[8];
int Temp;

ds.reset();
ds.select (my addr);
ds.write(0x44,1);
delay (1000) ;
present = ds.reset();
ds.select (my addr);
ds.write (0xBE) ; // Read Scratchpad
for (1 =0; 1 < 9; i++) {
datal[i] = ds.read();

}

Temp= (data[1]<<8)+datal[0];
Temp=Temp;

return Temp;

Ha puc. 4.47 npencrapieHa cxema MoAKIFOUEHUS TaTYMKOB K Arduino.

Co6opka Arduino mpociiyiMBaeT nocijieIoBaTe/IbHbIi MOPT, M0 KOTOPOMY OHa TMOAKJIHOUe-
Ha K komnbioTepy Raspberry Pi. Ilpu nonydennn u3 mocienoBateabHOro mopra CUMBO-
7a'l' NpOUCXOIUT CheM MOKa3aHWM ¢ JIaTYMKOB M OTIpaBKa COOOIIEHHs B MOcCeqoBa-
TeJIbHbIM MOPT B BUAE:

#2881C4BA0200003BH#TEMP&#2981C4BA0200003B#HUMIDITY &#3081C4BA0200003B#PRESSURE

rac:
0 #2881C4BA0200003B, #2881C4BA0200003B, #2881C4BA0200003B — HHGHTTHbHKaTOpBI
JAaTYUKOB B CUCTEMC Hapoz[Horo MOHHWTOPHHTIA;

0 TEMP, HUMIDITY, PRESSURE — INIOKa3aHHWs JAaTYHUKOB.

Nnentudukaropsl gaTuukoB 11 HapogHoro MmoHuTopunra 6epyTcst mpou3BoJibHbIC. Tak,
JUISL JaT4YMKa TeMrepaTypbl s Opan yHUKalbHbIH uaeHTHdukatop 1-Wire martumka
ds18b20, ns 1aTUMKOB BIAXKHOCTH W JIaBJICHUS U3MEHSUT NiepBbie 2 1Udpbl HaACHTUDHKA-
TOpa JaTYMKa TeMIIEpaTyphl.
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OsS18B20

1 Arduino
— Rx
?gh — T Al —
' — D2 Al —
— D3 A2 —
— D4 A3 —
— D5 Ad
— D& A5
o7 AR L —
[w]:] AT —
— D9
1 433V
— D12
+5Y ———
— P2 ewp
_é § d 3' g % B GND & weo =
2
BMPO&ES OHT11

Puc. 4.47. Cxema nogkntodeHuns aatyunkos Kk Arduino

Tenepp numem ckpunt Ha PHP nns otnpaBku nanHeix Ha cailt HapogHoro MOHUTOpUH-
ra. CKpunT coequHseTcs ¢ MocjaeqoBaTeIbHbIM MTOPTOM, OTIIPABIIAET B MOPT CUMBOJI '1' U
MOJIy4aeT U3 MOCJEeA0BATEIBHOIO MOPTa CTPOKY C AaHHBIMU JaTuukoB. M 3arem nocie
HeOOoNbLIOro MpeobpazoBaHus CTPOKH OTIpaBIIAET ee Ha cepBep narodmon.ru. 3agepx-
Ka B 5 CEKyHJ Nepe OTIPABKOU NAHHBIX B MOPT CBA3aHA C TEM, YTO MPU OTKPBITUU MOPTA
Arduino nnara nepesarpy:xaercsa. CoaepKumMoe CKpUIiTa cron_narodmon.php npezicTaBJie-
HO B JiucTuHre 4.14.

NucTtnhr 4.14. Ckpunt cron_narodmon.php

<?php

define ('SERIAL DEVICE', '/dev/ttyACMO');
$fp = fopen (SERIAL DEVICE, "w+");

if( ISfp) A

die("can\'t open " . SERIAL DEVICE) ;
}

else

print "open port - ok\n";
sleep(5);

if( fwrite($fp, "1" )) |
print "OK\n\n";
}
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else {
print "FAILED!!!\n\n";
}
scc="";
Sx=true;
while ($x==true) {
Sc=fread ($fp, 1);
if ($Sc=="\n")
Sx=false;
Scc=$cc.Sc;

}

$sdata="#B8:27:EB:83:A3:2C\n".str replace("&","\n", Scc) ."##";
print $sdata;
fclose ($Sfp) ;

Sfs = @fsockopen ("tcp://narodmon.ru", 8283, Serrno, Serrstr);
if(!$fs) exit ("ERROR(".$errno."): ".Serrstr);

fwrite (Sfs, $sdata);

fclose ($fs);

>

YroObl 3aperucTpupoBaTh JaTYUKU B cucTeMe HapoaHOro MOHHUTOpUHra, HeOOXOIUMO
MPEABAPUTEIBLHO OTIPABUTH TAHHBIE HA CAMT.

3anyckaeM CKpUIT cron_narodmon.php:

php-cgi /home/pi/cron narodmon.php

3axoauM B cBOM npoduiib Ha caiite narodmon.ru v 1o0aBiisgeM JaTuuku (puc. 4.48).

MoH yCTRORCTES MOHHTORMHTA W NOGKIKNEHHEIE K HHM SATSHEN
BuiBop yerpoicraa: Butop Netisy Burop.

YCTPOACTBO | el MOKATAHIA NAPAMETPY YBEQOMIEHHA
Mogreepasme teAcTake Ha narodmonu > L R TR
GEBOJ000090|  Lop ope . [ meEee swaw
Frinae cepninsil noepMAC) moper yut T LI B Tolnen e i
AR AR kTR Wl = 5830 075 <= X <= 20 75 | | MPHBATHWA ¥ | A I} Bemee uen
[EamEBanAzTe OAELER N 0
oK Cmagsn
——re— A h SOEH noMazamMe!
misve vy | o OREE | amocn v g [ 1 vemes e
«== Y
# Nposepra raxgue 60 win) S Me=Ne=30 | [MPUSATHWA o6 | L) Basse ves
|| MOCTORAMMER P 77 3820 142 DEATE HOCHE o
MpoCcHOTROR YK [2445308) 00
[ 1 |
DoSasnts yerp-ao 3 Aarn | OOnosnTa | Katanof | MpoTonon fosasams | Jargeits

Puc. 4.48. [lo6aBneHue gatynkoB Ha caiite narodmon.ru
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CkpunT cron_narodmon.php Mbl OyJieM 3amycKkaTh M0 KOMaHAaM Cron Kaxk/ble 5 MHUHYT.
OTtkpbiBaeM ¢aiiia KOHPUrypauuu cron:

crontab -e
M 3anuceiBaeM B HETO CTPOKY:
*/5 * *x * % /Jusr/bin/php -q /home/pi/cron narodmon.php > /dev/null 2>&l

Tenepb HalKM JaTYUKKA pacrotiokeHbl Ha kapte HapomHoro MonutopuHra (puc. 4.49),
U KaX7ble 5 MUHYT OTMPABIISAIOT JaHHbIE HA CAMT.

Ed S

A
MuHepansHbele Bogdb

ES - = .. KparHksi Mavank I

\ (+4° 95% 730mmHg
online-spravka & s= &=z T W nesmcrui
BukTop MeTuH [0/0] \ /

#Heneadoeogck, Ctaspononsckwi Kpail, PoccuA \ 4
1 !

Brikoropka

Il +21° &5 13:08 x & [F :
28B0*0090 -

@ 38% 1308 % @ [F) |

29B0*0090 |
MpUGNN3NTL, OTAaNNTL, OOHOBHTL ' -*'5
MepemecTTb, ¥Kka3aTb agpec. Hosotepcinii — gyeiikall! T ok

enesHoBoack o

Puc. 4.49. Hawm gatyukn Ha kapTe narodmon.ru

TTPUMEYAHUNE

dawnn ckpunTa cron_narodmon.php a Takxe Apyrme BcnomoraTesibHble pannbl 3Toro npumepa

HaxogAaTcsl B nanke glava_04\narodmon COMPOBOXAAKLWEINO KHUIY 3M1EKTPOHHOrMO apxusa
(cMm. npurnoxeHue).

4.17. PazamelweHue nsodpaxeHus ¢ Kamepbl
Raspberry Pi Ha canTte HapogHOro MOHMTOpPUHra

Jlns pa3MenieHus U300paykeHUs ¢ KaMephbl Ha caiite HapogHOro MOHUTOpPUHIa HaCTPOUM
TpaHCISALUIO ¢ BeO-Kamephl B ceTh ¢ nmomouibio nakera MJPG-streamer (cm. pazo. 4.11).
HN3mennm nopt asig otaaum noTokoBoro Buaeo Ha 8088:

cd mjpg-streamer
sudo nano mjpg-streamer.sh

N ycranosum:
PORT="8080"
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Jlnst 3anmycka TpaHcasuu 3amyckaeM bash-ckpunt mjpg-streamer.sh:
sudo ./mjpg-streamer.sh start

Bupneonorok craner noctynen no URL cnenyromero Buaa:
http://raspberrypi:80882action=stream

Ckpunuor noctynen no URL cnenyroniero Buaa:
http://raspberrypi:80882action=snapshot

[TockonbKy gocTyn K kKamepe HeOOXOAUM W3 BHEUIHEH CeTH, CelyeT OTKPBITh Ha pOyTe-
pe nopt 8088 (puc. 4.50).

D-Link
Buildiog Matworia for Peopls

Ciscrena -| e -
A Kosdwrypaues yorpoficTes Gutna igrenea Ml

Hadang

;
_ MexceTeson 3kpaH /| BupTyanbHbie cepeepbl
.

-

Jaech Boi noxeTe LoSAONSTE, PELAKTHPOSATD H YAANATS SHOTYANDHLE CEDOEDA

popoe_8_35.0 " 8088:3088 " B08HB088 21680.01 |

Puc. 4.50. OtkpbiTie nopta 8088 Ha poytepe DSL-2500U

HacTpoika napamMeTpoB Kamepkl

HasBaHue NS Kamepsl:
{NaTuropck Mupa

MpocMoTP KaMEPEI: | TonbKo MHE ¥ |

K¥[A HanpasneHa (KoopAWHATEI MNK agpec):
|44“2'28"N, 43°3'4"E

CHumok URL:
|htlp:ff??.39_ + 1= T:B088J?action=snapshot

CHa4ynBaTh Kamable IS'D MWH, O - HE BEINONHATL.

MpOBEPKA: KA ablE EU MH, O - HE BBINONHATL.

CTpaHuua Kamepsl URL:
|htlp:ﬂ??.39. + oo 8088/?action=stream

MpunennTs | | OTmexa

Puc. 4.51. [lo6aBneHune kamepsbl Ha canTe narodmon.ru
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Teneppr 3axomum B cBoi mpodwib Ha caiite Hapomnoro wmonwmtopunra (http:/
www.narodmon.ru) u BeiOUpaeM MyHKT MeHIO YcTpoiicTBa | Mon kamepsl | [lo6aBuUTD
kamepy. BBogum Heobxoaumbie naHHble (puc. 4.51). Ecau Bce HacTpoeHO mpaBUIIBHO,
Kamepa OyneT nobaBieHa Ha KapTy.

[TockoybKy B HacTpOMKax KamMepbl YCTAHOBJIEH TOJbKO MPHBATHBIM MPOCMOTp, Kamepa
MOKa BHMJIHA JIMIITL U3 Moero npoduis. Jins HacTpoiiky myOJnyHOTO A0CTyIa HeoOXo u-
Mo B MeHiO IIpocMoTp kamepbl BEIOpATh TYHKT BCEM.



rMABA 5

MeguanpourpbiBaTenb
Xbox Media Center (XBMC)

bnarogaps cBoeil nemieBU3HE, HU3KOMY DHEPronoTpedieHuI0 U HeOONbIIOMY pa3Mepy
Raspberry Pi mMoxeT ctaTh OCHOBOW JUisl MOIIHOTO MEIWAlEHTpa, MOCTPOEHHOTO Ha
ocHoBe XBMC ( Xbox Media Center).

XBMC — 3T0 OTKpBITBIA MPOEKT MO CO3aHUI0 MEIMALEHTPA, W3HAYAJIbHO MpeIHa3Ha-
YeHHOro Jjisi UrpoBoil mpuctaBku Xbox. OgHako B HacTosilee BpeMs MPOEKTOM MOj-
neprkuBaeTcss MHoxkecTBO Miatdopm, B ToMm uuciae Android, Windows u Linux. Ilo-
ckojibky XBMC npencrapiser co0oii MPOEKT ¢ OTKPBITHIM MCXOIHBIM KOJIOM, COOOIIIe-
ctBo mokyioHHMKOB MUHU-IIK Raspberry Pi mpenmaraer ans Hero rotoBbie cOOpKH
naketoB XBMC.

C nomouipto XBMC Media Center moxkHO paboTaTh ¢ My3bIKaJIbHBIMHU U BUIeO(aiiiamu,
npocmarpuBate HD-Buneo, RSS, ¢ororpadun u punsmsel. XBMC Media Center nonu-
maet (aiinel popmatoB MPEG-1/2/4, XviD, DivX, MP3, JPG, AAC, GIF u mHorue npy-
rue. Kpome toro, B pyHkunonansHeie Bo3mokHocTh XBMC Media Center BXOoauT BOC-
npousBeneHrue CD u DVD, koTopbie OH MOKeT unTaTh Kak ¢aiisibl, 3aXBaU€HHBIE C HKECT-
KOI'O JIUCKaA.

5.1. YctaHoBKa guctpubytusa Raspbmc

Menauauentp, ocHoBaHHbI Ha XBMC, BK/IIOYaeT cpasy HECKOJIbKO AUCTPUOYTHUBOB OIlle-
pauMoHHbIX chcTeM Ha 6a3e Linux. CaMbIMM NOMYJISPHBIMU U3 HUX sBJIAIOTCS Raspbme u
OpenELEC, pa3paborannbie cniermanbHo s Raspberry Pi.

OpenELEC mnpexacraBiaser coboli ype3aHHYO W ONTUMHU3HPOBAHHYIO OINEPAIIMOHHYIO
cUCTeMY, MpeAHa3HaYeHHYI0 crielalibHo 1uid 3anycka Xbox Media Center. OpenELEC
HE COAEPKUT HUYEro, KpoMe HeoOXOJMMOr0 MUHUMYMa J1JIsl BBITMOJIHEHUS! OCHOBHBIX €€
¢yHkumid. [ToaTOMy A0CTaTOYHO TPYIHO, HAIPUMEP, YCTAHOBUTH HA HEE JIPYrye MaKeThl.
JluctpubytuB Raspbmc umeer ropasno 6oJibiiie BO3MOKHOCTEH J1si pabOThI ¢ onepaly-
OHHOM CUCTEMOM, €ro MbI 31€Ch U PACCMOTPHUM.

HuctpubytuB Raspbme ykommiekroBan menuaueHtpom XBMC 12.0 u npennaraet "u3
KOpOOKHM" TOJHBINA CIEKTP CPENCTB ISl CO3AaHMS JOMAIIHEero KMHOTeaTpa, MOAdep:Ku-
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Baroniero pabory ¢ Bugeo HD-kauectsa (1080p). Ilpu BocriponsBeieHUr BUIEO 3a1eHCT-
BYIOTCSl Cpe/ICTBa anmnapaTtHoro AexkoaupoBaHus h.264, a Takke — Ha OCHOBE OTAEJIbHO
npuobperaembix JmneH3nii — MPEG-2 u VC-1, npegocrapnsiembie rpaguiecKuM yCcKo-
putesiem Broadcom VideoCore.

JIucTpuOyTUB MMeEeT BCTPOCHHYIO TMOMJICPKKY pa3UUYHbIX THUIMOB CHUCTEM YJajieH-
HOTO YNpaBJIeHUs, B TOM 4Yuciie U MHPpPAKpaCHOro MPUEMHUKA, MOJIKIIOUYAEMOro uepe3
nopt GPIO muum-IIK Raspberry Pi. JlonmomHuTenbHO MOAACpKUBAETCS OpraHU3aLMs
yrpasieHus XBMC no cetu ¢ MoOuibHOrO TesedoHa Mpy MOMOIIM CrenraTIn3upoBaH-
HBIX npuiiockeHui st mardgopm i0S u Android. [[ns obecnieyeHus: TpaHCIISIIUKA MY3bIKH
U BUIEO ¢ ycTpoiicTB Apple auctpubyTtuBoM mnopjaep:kuparotrcs TexHonorud AirPlay u
AirTunes.

CeTreBoe coeMHEHHE MOXKET ObITh OPraHU30BaHO KaK MO MPOBOJHOM, Tak U MO Oecrpo-
BOJIHOM ceTH. B coctaB qucTpuOyTHBa MHTETPUPOBAHBI CEPBHCHI JIJII OpraHU3alUU J0C-
Tyna K JIOKaJbHbIM KOJUICKLIMSIM KOHTeHTa 1o mporokojam Samba, NFS, TVHeadend,
FTP, HTTP u SSH. Ilo ymonuanuto npaBujia MEXCETEBOIO IKpaHa HACTPOEHBI Ha BO3-
MOKHOCTB JIOCTYyTMa TOJIbKO U3 JIOKaJbHOU ceTu. [lomnep:kannio cucTeMbl B aKTyaJIbHOM
COCTOSIHUM CITOCOOCTBYET CHCTeMa aBTOMAaTUYECKON YCTAaHOBKM OOHOBJICHUH.

Kak mbl noMHuM u3 2nagwr 2, uHcTpyMeHT NOOBS B unciie mpourx npeaocTasisieT BO3-
MO>KHOCTh YCTAaHOBKM M IUCTpuOyTHBa Raspbme. Tak 4uTo B MeHIO BhIOOpaA OrepaliioH-
Hoit cucteMbl BoiOMpaeM RaspBMC u sxieM OKOHYaHHUS YCTAaHOBKH.

B rnaBHOM OKHEe YyCTaHOBJIEHHOM W 3arpyxeHHoi cuctembl Raspbmc (puc. 5.1) umeercs
nath Bkiagok: Iloroga, @oto, Buaeo, Mysbika, Ilporpammsl u Cucrema.

Puc. 5.1. NnaBHoe okHO Raspbmc
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5.2. YcTaHOBKA HavarnbHbIX NapameTpoB

JUIsl yCTAaHOBKM A3bIKa WM PETrMOHAJIBHBIX MapamMeTpoB BBINNOJIHUM KoMmaHay Cuerema |
Hacrpoiiku | Buemnnii Buja | SI3pikoBble HacTpoiikn. Bribepem: S3bik — Russian,
Pernon — Russia, KogupoBka — Cyrillic (ISO), Ctpana B yacoBoMm nosice — Russia
v cBoii YacoBoii mosic (puc. 5.2).

BHewHun BUO - HacTpou

(.?()ﬂf(gh..:ﬂc{.

flabiKoBbLIe
HacTPOWKH

Puc. 5.2. BbiGop S3bIKOBbIX 11 PErMOHaNbHbIX HAaCTPOeK

B mpoiiecce paGoTbl HaJ KHUIOW MHE MPUXOJMIIOCH JejaThb MHOIO CKPUHILIOTOB. Jlist
CHATUSL ckpuHIIOTa B Raspbmc Hamo Haxath knaBumy <PrintScreen>. Ilockosbky
CKPUHILOTHI YA00HO XpaHUTh Bce BMecTe, BbIMOIHUM KoMaHy Cuctema | HacTpoiikn |
OTnaaka v co3laauM s CKPUHILIOTOB OTAEbHYIO narnky: /home/pi/screenshots —
nocJje yero 3aiem B Hee U HaxMeM kHonky OK (puc. 5.3).

YKamuTe nanky
/home/pifscreenshots

0K

OTmeHa

Hoeas nanka

Puc. 5.3. HazHaueHune nanku gna coxpaHeHUsi CKPMHLLOTOB
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JI71g ucrnonib30BaHUsl BCEX BO3ZMOXKHOCTe Menuaruieepa Raspbme tpebyercs nonakimoue-
Hue k UurepHery. Ecnu HeoOxoaumo, HacTpaMBaeM MapaMeTphbl MPOKCHU-CEpBepa s
coenuHeHus ¢ MurepHetom uvepe3 meHto: Cucrema | Hacrpoiiku | loctyn B UHTepHeT
(puc. 5.4).

HacTpoiku S

Cucrtema -

Gﬂn(ﬂhﬁﬂﬂﬂ

HocTtyn
8 UHTepHeT

Puc. 5.4. Hactpoiika npokcu-cepsepa
HenocpenctBeHHO camu ceTeBble HACTPOMKM MOXKHO 3aaaTh Ha BkJaake Network
Configuration nporpammel Raspbme settings, 3anyckaemoii u3 meHto Cucrema | Ha-
crpoiiku | IIporpammsi (puc. 5.5).

HacTpoliku - Raspbmec Settings

Networkﬁonflgurai Nightly Bulld Co... System Configur... IR Remote

Puc. 5.5. HacTpoiika napameTpoB ceTu
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3nech ke, Ha Bkiaake System Configuration, BeiOMpaeM ONIMM AJIS MCIIOJIB30BAHUS
cuctembl Raspbmce B kauectBe FTP-cepepa, SSH-cepepa u cepsepa Samba (puc. 5.6).
Ilockonbky k SSH MbI Oyzem oOpauiatbes 11 HacTpoilku Raspbme ynaneHHo, HeoOxo-
JMMO 3aJaTh JIJ1d IocTyna k cepepy SSH j0ruH v naposs:

O login — pi;

a password — raspberry.

HacTpo#ku - Raspbmc Settings

Network Configu... Nightly Build Co... System Configurat IR Remote

OTMeHa Mo ymonyaHwio

Puc. 5.6. Hactpoiika System Configuration

5.3. HoBocTHasa neHTa

B HumkHeili yactu okHa Raspbmc pacnosnoskena 6eryuias ctpoka RSS-nentsi. Croga Mox-
HO A00aBUTHb CBOM JIIOOMMbIE CalThbl AJiS MOJIYYEHHs] ¢ HUX CBeXed HHQpopmauuu.
B rinaBHoM okHe cuctembl 3axouM B MeHio Ilporpammel | Eme, 13 criucka BeiOupaem
RSS Editor (puc. 5.7) u B OTKpbIBIIEMCS MEHIO — MYHKT Y CTAHOBHTH (puc. 5.8).

VYcranosuB RSS Editor, unem B MeHro Cucrema | Hacrpoiikn | Buemnunii Bua | O06-
JIO3)KKA) U BbIOMpaeM myHKThl Briaounth RSS HoBocTH u M3menutn. M momamaem
B OKHO CITMCKa HOBOCTHBIX JIEHT (puc. 5.9).

B orob6pa3uBiiemMcsi cnvcke ycTaHOBJIEHHbIX RSS-neHT Haxkumaem kHomnky Jlo6aBHTH
v BBoAUM JaHHble RSS-kanana (puc. 5.10).

3aTem BbIOMpaeM MHTEpBa OOHOBJICHHS HOBOCTeH (puc. 5.11).

M nonyuyaem jeHTy HOBOCTEH Ha IJlaBHOM cTpaHule (puc. 5.12).
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RSS Editor

rwparris2

2.0.3

A Script for editing XBMC's built in RSS Ticker

RSS Editor

Puc. 5.7. Cnncok nporpamm

*- AononHedusa lMporpaMMHble AONONHEHWA

CeefeHMA O AOoNOoNHEHHWM

RSS Editor

CrpunT
rwparris2
2.0.3

A Script for editing XBMC's built in RSS Ticker
A Script for editing XBMC's built in RSS Ticker

YcTaHoBU T

CNUCoOK naMeHeHWRA

Puc. 5.8. YctaHoBka RSS Editor
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RSS Editor

http://www.raspberrypi.su/feed Change Set

[No6aBuThb

Ypanute

OTmeHa

Puc. 5.9. Cnucok yctaHoBneHHbix RSS-neHT

http://

fotoeo

Shift

Caps Lock

Cums.

IP-apnpec

Puc. 5.10. Jo6aeneHne RSS-kanana
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Update Interval

http://feeds.feedburr

Hoewd awcTpubyTie Linux ons Raspberry Pi - Tae kynuTe Raspberry Pl 8 Mockee?  Yro MomHo caenats ¢ Gertboard

Puc. 5.12. Oto6paxeHne RSS-HoBOCTen Ha rnaBHO cTpaHuue Raspbmc

5.4. NMoropa

Cucrema Raspbme no3BosisieT mojydaTs NpOTHO3 TOTOJIBI TSl TPEX FOPOIOB M3 KaXKIIOTO
UCTOYHHMKA JaHHBIX O moroe. J[is HacTpoWKM 0TOOpaKeHHs TaKOTo MPOrHo3a nepeiieM
no meHo Cucrema | Hacrpoiiku | Iloroga (puc. 5.13). Ilo ymonuanuto 3nech yxke
3apaHee Ha3HaueH HcTouyHUK Weather Underground (mporHo3 mnorogsl ¢ caita
wunderground.com).

Hactpoikn MMoropa _

Moropa - HacTtpolkn S
('?nnﬂugnc{g A P

Obwue

Puc. 5.13. Hacrpoiika noroabl
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Aonondedns NMoroga

Yahoo! Weather

Yahoo! Weather

Weather forecast provided by Yahoo! Weather
(http://weather.yahoo.com/)

Puc. 5.14. Cnucok NCTOMHUKOB NPOrHo3a norogbl

Boi6paB B 3ToM okHe myHKT Cury:k6a mMpOrHo3a moroabl, MO>KHO MepeiTH Ha BBHIOOP
JOPYTUX BO3MOXHBIX AJ1 100aBJIeHUs UCTOYHUKOB MOrojibl (puc. 5.14).

3aTeM, BBIOpaB B MEHIO HACTpOHKHM morofabl (cM. puc. 5.13) nyHkt HacTpoiiku, MbI Tie-
perizieM B OKHO BbIOOpa rOpOJIOB, TSl KOTOPBIX OyJeT MoKa3bIBaThCs MPOrHo3 (puc. 5.15).
3nech ISl KaXKI0ro BHIOPAHHOTO MCTOYHHMKA MPOTHO3a MOT0/Abl MOYKHO HAa3HAYUTh HE-
CKOJIBKO TOPOJIOB.

HacTpouku - Weather Underground

TononoxeHuUA | Hac PawwnpeHHbE on...

MecTononoxeHuwe 1 Lermontov, Russia

OTMeHa Mo ymon4yaHuo

Puc. 5.15. Buibop roposoB Aisi nokasa NporHo3a norogbl
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Tenepsb, mpu BeIOOpE B ITaBHOM OKHE cUcTeMbl MyHkTa MeHio Iloroga, Mbl MOXkeM yBH-
JeTh MPOTHO3 MOrOAbl JIJIs MEPBOTO M3 MPEeAyCMOTPEeHHbIX ropoaos (puc. 15.16). Ilpo-
IHO3 COCTOMT U3 JIBYX BKJIAJOK: HA OJJHOW — TeKyllas Mmoroja, Ha Apyroid — MporHo3 Ha

10 muei.
Texy LBRTEMMEpaTY pa '

WeTovnne ganamx @ Weather

Pyatigorsk, Russia

TyMau

18 m/s B-10B

ObnavyHo

Puc. 5.16. OkHO 0TOBpaxkeHns norogbl

Ha Brie3xaroleii U3 jJeBoi IrpaHMIlbl OKHA BKJIaJKE MOXKHO BBIOpaTh CJICIYIOIIMA FOpo
Y YTOYHHUTbH HAaCTPOMKHM JJid MporHo3sa (puc. 5.17).

Confluence RO o= '

HaX * Weathe Indergr " 1_I
tigorsk, Russia .

PacnonomxexHne ¥ a
MporHos va 10 aHern
Mpordo3 Ha 36 Yacoe
MporHo3 Ha BeIX0O4HBE
ExeyacHbid nporHos
KapTa w npeaynpemxge...

ObnauyHo

ObHOBWTE

HacTporKkmn

CKpbiTh thaHapT

Puc. 5.17. Bknagka gns HacTpOMKN NapameTpoB OTOOPaXXeHUS NOrogbl
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5.5. NogkntoyeHune peno3nTopus
PYCCKOA3bIYHbLIX OOMOSIHEHUM

PaccmarpuBaemas Hamu oOosiouka XBMC umeet y1o0HYI0 cUcTeMy JTONOJHEHUH U crie-
UMaIbHBIA MEHeIKep AJ1s HUX, YTO MO3BOJISIET JIEFKO HaXOAUTh M YCTaHABIIUBATh J0MOJI-
HeHusl npsaMo u3 uHtepdeiica nmporpammbl. [lo yMonmuaHuio noaKIOYeH OpUUHATbHBIN
uctouHuk noj, HazBaHueM XBMC.org Add-ons, HO MOKHO BOCIIOJIb30BaThCS U JIFOOBIM
CTOPOHHUM XPaHWJMLIEM, CIMCOK KOTOPBIX pacroyiokeH Ha crpaHuue: http://
wiki.xbmc.org/index.php?title=Unofficial Add-on_Repositories.

CoBeryto oOpaTuTh BHUMaHHWE Ha PEMO3UTOPHUM MOj Ha3zBaHUeM seppius-xbme-repo,
KOTOpPBIM [100aBjsieT B MPOrpaMmy MOJAEPIKKY MOMYJSIPHBIX PYCCKOS3BIYHBIX Meua-
pecypcoB. Jlns TmoAKIIOYEHHS ~ PEMO3WUTOpUs HEOOXOAMMO ckadaTh ero  (aiin
repository.seppius.zip. Utak, noakmouaemcs k Haumemy muHU-IIK Raspberry Pi na OC
Raspbmc mo SSH (HanmomuHaro: JIOruH — pi, Mapojb — raspberry) U ckauuBaem ZIP-
daiin  penosutopus mno cceuike:  http:/seppius-xbme-repo.googlecode.com/files/
repository.seppius.zip (puc. 5.18).

pi@raspbme: ~
®ain Mpaeska Bwa Mowuck TepmuHan Cnpaska

petin@ubuntul:~% ssh -X pi@192.168.08.32
pi@192.168.0.32's password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*fcopyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

permitted by applicable law.

sh: 1: fusr/bin/xauth: not found

pi@raspbmc:~$ wget http://seppius-xbmc-repo.googlecode.com/files/repository.seppius.zip

--2013-11-12 13:30:24-- http://seppius-xbmc-repo.googlecode.com/files/repository.seppius.zip

Resolving seppius-xbmc-repo.googlecode.com (seppius-xbmc-repo.googlecode.com)... 74.125.143.82, 2af0:1450:4010:c0
2252

Connecting to seppius-xbmc-repo.googlecode.com (seppius-xbmc-repo.googlecode.com)|74.125.143.82|:80... connected.
HTTP request sent, awaiting response... 200 OK

Length: 239075 (233K) [application/x-zip]

Saving to: ‘repository.seppius.zip’

233K/[s in 1.0s

k
2013-11-12 13:30:26 (233 KB/s) - "repository.seppius.zip' saved [239075/239075]

pi@raspbmc:-~5S I

Puc. 5.18. CkaumaHue ZIP-taiina penosntopusi seppius-xbmc-repo

Teneps B okHe Raspbmc nepexoaum no meHio Cucrema | JlonosineHusi | YcTaHOBHTD
n3 (aiisia ZIP u ykaspiBaeM ckadyaHHbIN (aiin (puc. 5.19).

[Tocne nogkatoueHUs: peno3uTopus seppius-xbme-repo B crucke JT0MOJIHEHUHN MTOSBUTCS
MHOT'O PYCCKOSA3bIYHBIX MEAUAPECYPCOB.
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*- OononHeHWs 13:32

YcTaHoBWUTL w3 aina ZIP
home/pifrepository.seppius.zip

A

install

% screenshots

& repository.seppius.zip

'h OK

OTMeHa

{3) B CnNWCKe - ETpaHMLA (

Puc. 5.19. lNMogkntoueHne penosntopusa seppius-xbme-repo

5.6. ®oTo

Mento @oTo rinaBHoro okHa Raspbme no3Bosisier mpocMaTpuBaTh U300paxeHus: popma-
toB RAW, BMP, JPEG, GIF, PNG, TIFF, MNG, ICO, PCX u Targa/TGA. [Ins no6aene-
HUSl UICTOYHMKA MpocMoTpa doTorpaduii HaAo0 BBHIMOJIHUTE KoMaHAy MeHio DoTo | {oba-
BHUTh HcToUHHUK (puc. 5.20). BeiOupaeM nmyTh K UCTOUHMKY TMOKa3a doTorpaduii u naem
eMy Ha3BaHue (puc. 5.21).

[1o6aBUTb UCTOYHMK...

Puc. 5.20. [lo6aBneHne ncTo4dHuKa npocmoTpa coTorpadcuii

CozniaHHbIi HAMU UCTOYHMK MOsIBIIsieTCs B crucke (puc. 5.22). Hactpoiiku nokasa ¢oto-
rpacduii ocymectsiasitores B MeHio Cucrtema | Hactpoiiku | @oto (puc. 5.23).

IIpu BBIOOpE McTOUHMKA oTorpaduii 3arpykaercsi ClUCOK coaepKalmxcs B HeM (oTo-
rpaduii ¢ TOKa30M MUHHUATIOPHI (TTPEBBIO) BIOpaHHOM (pHc. 5.24).



HNobaBneHne UCTOYHUKEA - PoTO

smb://SERVER/IbBase/new/123/

mama_egypt

OTMeHa

Puc. 5.21. lyTb k nctouHuky cotorpacpui

[o6aBUTb UCTOYHUK...

Puc. 5.22. NctouHunk dpoTorpacuin sobasneH

HacTponkn @oTO0 !
@oT10 - HacTponkun

GO’YI@L«CY\CC

Bpemsa nokasa ka)kgoro cnanga

Cnucku cdainos

Cnaig-woy

Puc. 5.23. HacTtpoikn nokasa ¢oTo

0630p

[No6asuTek

nasa 5
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E @oTo mama_egypt -

IMG_0467 JPG

Puc. 5.24. Boibop uctouHnka cotorpacuii 4na npocmoTpa

3anyctuth NpocMoTp (doTorpaduii MoKHO U B pexkume ciaia-moy. Hactpoiiku mpo-
CMOTpa AJi1 BHIOPAaHHOTO MCTOYHMKA BBICTABJISIOTCS B BBIE3XKAIOLEM W3 JIEBOW MPaHMLIbI
OKHa MeHto (puc. 5.25).

Con rf l.ence
')

Bua: Cnucox
CopT. no; Hazsanwne
Mo Bo3pacTaHuio

DUNLTD

Crnain-woy

Cny4valiHo

Puc. 5.25. Beibop ncrouHmka cdotorpachuii 418 NPOCMOTPa B PEXMME Crnainj-Lioy

Cpenun uHTEpecHBIX JAOMOJHEHUN paznesna ®oTo — riaruH google, Mo3BOJISIOIUN HC-
KaTh, IPOCMaTPUBaTh U COXPAHATh 300paxkeHus cpeactBamu Google Image Search. J{ns
YCTAHOBKH ATOTO JIOMOJIHEHUS MPpoXoauM no MeHio Poto | ®orogononnenus | Eme u
BbIOMpaeM ruiaruH google (puc. 5.26).
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*- HononHenws @PoToL0NDAHEHWHA -

google

Rick Phillips (ruuk)
0.9.2

Search, view, and save Google Images. Includes advanced
search and search history. Note: only 32 images per search - a
Google limit

Puc. 5.26. [lo6aBneHune nnaruHa google

HacTpownku - google
Advanced Search Settings

Save Path special://sc enst {)[_:\,-"-._!O-i)(vl|-: Images/

Max History

Puc. 5.27. Hactpoiiku nnarnHa google

E] doTa google

Save Image

Puc. 5.28. CoxpaHeHune doTorpacum n3 nnarnHa google
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3arpy3uB MmjiarvH, Bbioupaem myHKT MeHio HacTpoiiku 1 ykasbiBaeM myTh 11 COXpaHe-
Hus poTorpaduii (puc. 5.27).

Teneppr Mo BbIOpaHHOMY IMYyTH MOKHO COXpPaHSITh HalJEHHbIE C MOMOLIBIO TIarMHa
google nzo0paxeHnus (puc. 5.28).

HNmerores B pazaene PoTo v Ipyrvue UHTEPECHbIE TOMOIHEHHUs, B TOM YMUCIe MOAAepKKa
onyaitHoBbIX cepBucoB Flickr u Picasa. MHe Takke nmoHnpaBuiiock paciuperue The Big
Picture, xoTopoe mpenocrasiser goctyn K (ortopenopraxkam ¢ caiitoB Boston.com,
NewYorkTimes.com u ap. (puc. 5.29)

Boston.com: The Big Picture T Album {5/10)

around the planet captured the changing colors and dramatic light that signify the movement of animals and the start of
tures for many parts of the world. -Leanne Burden Seidel (30 photos total)

Puc. 5.29. NnarnH The Big Picture

5.7. My3blka

XBMC noanepxuBaet BocnpousBeaeHue ayauo cienyromux ¢gopmaros: MIDI, AIFF,
WAV/WAVE, MP2, MP3, AAC, AACplus, AC3, DTS, ALAC, AMR, FLAC, Monkey’s
aynvo (APE), RealAudio, SHN, WavPack, MPC/Musepack/MPEG +, Speex, Vorbis u
WMA.

[Nonkmouats Raspberry Pi k TeneBuzopy nyuuie Bcero ¢ nomoinsto HDMI-kabens, mo-
TOMY 4TO B 3TOM clly4ae 3BYK M BUA€O OyAyT mepenaBaThcsi MO oJHOMY kabemnto. Bripo-
YeM, MOXHO MOJKJIIOUYUTH 3BYK OTAEIBHO 4Yepe3 BbIXOJ JJisi HaylIHUKOB. [TapameTpsi
3ByKa onpeaenstores B MeHio Cucrema | Hacrpoiikn | BoiBoa 3Byka (puc. 5.30). 3aech
MOKHO ONPEHEINTh, KAKOW BBIXOJ UCIOb30BaTh s 3Byka — HDMI unu ananorossii,
a Takxke BblOpaTh popmat nepenayuu 3syka — AC3 unu DTS.

B kayecTBe MCTOYHMKA MY3bIKM C MOMOLIbIO MeHIO My3bika | [lo0aBUTH HMCTOYHHK
MOXKHO J100aBUTH coOpaHus (aiIoB MY3bIKH, PACMOJIOKEHHBIX HA CETEBbIX KOMITbIOTE-
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pax. JloGaBneHue MCTOYHMKOB MY3bIKM OCYIIECTBIISIETCS aHAJIOTMYHO JOOABJIEHUIO pPe-
cypca mpocMoTpa (poTo, OMMCaHHOMY B MpeAbIAYyLIEM pa3zeie.

Cy1uecTByeT U 371€ch 0O0JIbIIOE KOJIMYECTBO JOMOJIHEHUH, YCTaHABIMBAEMBIX UEPE3 MEHIO
Mysbika | @aiiibl | Ayanononoianenus (puc. 5.31).

Cuctema - HacTponku
C?o»n‘(ﬂucnca

HDMI [ TT&]

BrIBA -
biIBOO BUOEO L
DbiBOO B AE( > 0 A

BobiBoa 3ByKa M CMellnBaHnn

1 BCe OMNHaM

YcTpoucTBa BBOAA

- BoiBoaANTL 3BYK B (hopmaTte DTS

Puc. 5.30. Hactpoiika napameTpoB 3BYyKa

Puc. 5.31. [lo6aBneHune aynnopononHeHnii

JlroOurensaM OHMAMHOBOTO paj o MPeOCTaBIsIeTCS OOJbIION BEIOOP HCTOUYHUKOB, CPEIU
KOTOpPbIX MOXHO BbieauTh IiaruHel cepBucoB 101.RU, Moskva.FM, Online.fm
(puc. 5.32), npeanararoliyUx K MpOCayLIMBAHUIO MY3bIKaJIbHbIE PaJMOCTAHLIMK Ha JIFOOOM
BKYC.

Jlns moburtenedt ayAHMOKHUT nipejyiaratorcs TuiardHel audio.stepashka.com u Ayamo-
kHuru (asbook.ru) (puc. 5.33).
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CeegeHd O AonoJsHeHuun

online.fm

HD-Lab Team

1.0.8

. FM pagno: Xut®M, Kiss fm, Radio Rocks, NRJ pz

cTpaHuua (1/1

Online.FM - cnywai pagwo oHnawH. Pycckwin pok, YKpawHCKWA NMomn 1 pok,
Trance, Party, Disco, RnB, Latino, Classic rock, House, Relax, Jazz, LWWaHcoH,
My3blka hecTnBana Sziget n ewe 40 pagwo kaHanoB. Cnywai FM pagwo:
XuT®OM, Kiss fm, Radio Rocks, NR] pagwo

Yoanute

OTKNIOYUTE

CnuncokK nameHeHun

Puc. 5.32. lNnaruH online.fm

CBegeHnAa o pononHeHun

AyaunokHuru (asbook.ru)

MCTOYHWKKW OaHHbIX
= Silen

ASBOOK .
1.0.5

Cayuarte ayauoKkHury oHnaly
my-hit.ru

cTpaHuua (1/1

ASBOOK.RU - cnywaiTe ayAMOKHWI W OHNalnH coBepllieHHo becninaTHo.

Yoanute

OTKNOYUTE

CnNcoK naMeHeHUn

Puc. 5.33. lNnarnH AyanokHuru (asbook.ru)
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5.8. Bupeo

XBMC nonpnepxuBaeT BocHmpou3BeAeHHe BHaeo cieayrommx ¢opmaros: AVI, MPEG,
WMV, ASF, FLV, MKV, MOV, MP4, M4A, AAC, OGG, OGM, RealMedia
RAM/RM/RV/RA/RMVB, 3gp, VIVO, PVA, NUV, NSV, NSA, FLI, FLC, DVR-MS,
MPEG-1, MPEG-2, h.263, MPEG-4 SP u ASP, MPEG-4 AVC (h.264), HuffYUV, Indeo,
MIJPEG, RealVideo, RMVB, QuickTime, Sorenson, WMV, Cinepak, a Takxe Bocripoms-
BoauT aucku CD/DVD/Blu-Ray.

Yr1oObl cMoTpeTh Ha Raspberry Pi konun DVD-nuckoB wnu ¢aiisibl, 3anMcaHHble ¢ MO-
moieto Windows Media Center, nonanodurcsa nexkoaep MPEG2, koTopblii MOXHO TMpH-
obpectn y Raspberry Pi Foundation 3a 2,4 ¢dyHTa crepaunros. Raspberry Pi Foundation
TaK)Ke MPeJOCTaBIIAET KIHOY i paclindpoBku ¢ainos, koaupoBaHHbiX VCI1. Bel mo-
JKeTe MpUoOpPecTH U ero, eciii OH BaM HeoOxoauM. Kittou npuBsizaH k cepuitHoMy HoMepy
Raspberry Pi, moatomy, eciivi Bbl UMeeT HECKOJIbKO TaKUX KOMIMBbIOTEPOB, MPUIETCS MPH-
o0pecTH OTAENbHBIN KITIOU 7151 KaX/10TO.

Jlnst ycraHoBkM kiatoda B Raspbme HeoOxomumo oTkpbeITh pazaen Cucrema | Hacrpoii-
ku | IIporpammel, 3arpy3uts nporpammy Raspbme settings, 3atem Ha Bkiaake System
configuration otkpbiTh onuuio Advanced settings, menkHyTs Ha ctpoke VCI1 codec
key 1 BBECTH KJTItOY, MOJYYEHHbIH MO 3JIEKTPOHHOM nouTte (puc. 5.34).

HacTtpolhku - Raspbmc Settings

Network Configu... Nightly Build Co... uration | System Cu IR Remote

VC1 codec key

Puc. 5.34. YcTtaHoBka kntoya ans pacumdpoBku dannos, kognpoBaHHbix VC1

Tenepb, UMes Hy>KHbIE KOAEKH, MOKHO MpocMaTpuBaTh (ailyibl, koaupoBaHHbie h.264 u
MPEG2, 10 ecth cMOTpeTh Tenenepeaauu, 3amnvdcaHHbie ¢ nomoinpto Windows Media
Center (K coxKaJIeHHIO, TOJBKO T€, YTO 0€3 3allMThl OT KONUpOoBaHUs). Takxke MOXKHO 3a-
nucath Buaeodaitnel Ha USB-ycTpolicTBo ((pyiemiky Wiau BHELIHUNA JUCK), MOAKIIOUYUTh
ero HemnocpeiacTBeHHO K Raspberry Pi u cMoTpeTh 3anucaHHble Tesenepeaayd uepes
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CBefeHWd O AOMNOSIHEHWUMN
YouTube

NCTOYHUKKM OaHHbIX
Yuu Tuh TheCollective

4.4.6nu3

HononHeHne Buaeo YouTube

cTpaHuua (1/1

Hactpouts

[laHHoe AOMOoNHEeHWe NO3BONAeT HaXxoAWTbh W CMOTPETh BMOED Ha BCEMM
nwbumMmom canTe.

Yoanute

OTKNIOYUTBL

YBenoMmneHune

HekoTopble 31eMeHThLl 3TOro JAOMOAHEHNA MOTYT ABAATLCA HE3aKOHHLIMKU B
CnNUcoK naMmeHeHUi Ballew cTpaHe MpoXWBaHWA. MNepe]] YCTAHOBKON 03HAKOMbTECh C MECTHbLIM

Puc. 5.35. INnaruH YouTube

<KATANOI =

<[NTOVNCK=

AMepUKaHCKas UcTopus yKacos (2013) 3 ce3o0H cepun 1 - 6
OnoHaxObl B cka3ke (2013) 3 ce3oH cepun 1 -7
CBepxbecTecTBeHHoe (2012) 9 ce3oH cepua 1 -6
MNMneHHuubl (2013)

PoboT u ®psnk (2012)

P32 2 (2013)

Cmypdhuku 2 (2013)

MayeTe ybusaet (2013)

MapadoH (2012)
Fr'mnHoTuzep (2012)

BeiTe ®nuHHOM (2011)

Puc. 5.36. Nnarud New-Kino.net
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Raspberry Pi. Hamomuto tonbko, uto nmoakiatouat USB-auck k Raspberry Pi crnenyer
yepe3 USB-KOHLEHTpaTOp ¢ BHELITHUM MUTaHUEM.

KonnuecTBO MOMOMHEHUI K CHUCTEME MPOCMOTpa BUIAEO OrPOMHO M Ha JItoOOH BKYC.
VYcTaHOBKa JOMOJIHEHU OCyLIECTBIIAETCS Yepe3 MeHIo Buaeo | [lomomnenns. KoneuHo
ke, ctouT yctaHoBUTH YouTube (puc. 5.35).

KpomMe Toro, Bac HaBepHsSKa 3aMHTEPECYIOT PYCCKOS3bIUHbBIC TJIArMHBI U3 PEMO3UTOPHS
seppius: New-Kino.net (puc.5.36), rae MNOCTOSIHHO NpPEACTaBI€Hbl KWHOHOBHHKH,
pecypc Zoomby — oauH W3 KPYMHEHMIIMX pa3BieKaTeIbHbIX MOPTAJTIOB POCCHUHCKOIrO
HNHurepHeTa, rie MOXKHO OHJIAMH, JierajJbHO U OECIUIAaTHO CMOTPETh (UIIbMBI, CEPHUAIBI,
HOBOCTH, MY3bIKaJIbHbIE KJIMIIbI, IOy W JPYryde TEJCBU3WOHHBIC Mepeayu, a TakkKe pe-
cypc Onaiin TB+Apxussl (telepoisk.com) 11t mpocMoTpa oHnaitH 6OJIBIIOro KOJMYe-
CTBa POCCUNCKHUX KaHasoB (puc. 5.37).

PEH TB

Poccusa 24

Puc. 5.37. lNnarnH Oxunand TB+Apxussl (telepoisk.com)

5.9. NMporpammbl

Paznen IIporpammel cuctembl Raspbme coep kKUt 10MoHEHUs, BBIMIOJHSIONIUE T€ WU
WHbIe MporpammHublie GyHKUMH. MoXHO BbIOpaTh, Hanpumep, qonojaHeHue Gmail, koTo-
poe MO3BOJIIET MPOCMOTPETh MOUTY B silMke Ha gmail.com (puc. 5.38) unu Arora Web
Browser s cepdunra no cetu Murepuer. B o01iem, cMoTpuTe, ycTaHaBIMBaKTe, MPO-
Oyiire.
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MporpamMmmel - [lonoaHeHus

O

w d | Gmail - Inbox for victor.petin@gmail.com (20) New e-mails

AKUUKM 1N BOHYCHI EG.RU n WebMoney obbaensaioT o | WebMoney akuun u 6oHychl YBaXkaeMe
ShopoTam.ru HoBas nporpaMmma cTpaxoBaHWA nocbioK. Mpurnawaem Ha sebuHap 5 ...
DealeXtreme CozpanTe cBon cTuib 2014 n NycTb OH cMAET Kak conHue c Hi-Tech ocs...
"NluTPec" «Bonk c Yonn-ctput». YutanTe KHUry - cMoTpuTe hunbM ¢ JleoHappo [...
LiBeTHble MNoHeaebHUKK CeKpeTbl XyJOXHUKOB

AliExpress Shop best-sellers on AliExpress

HoBocTn WebMoney HoBocTu ansa yyacTHMKOB cucTembl oT 02.02.2014

AliexpressAlert CHuxeHa ueHa 1 Tosapa(oB) B Baluen Kop3nHe U cnucke xenaHuin! He ...
ShopoTam.ru Mopapku K 23 chbeepana: BpeMs Nokynatb!

eBay Victor, Still looking for APC USB Fingerprint Authentec AES3500 Develop ...

Received on 2014-02-04 At 05:58:03 (UTC)

Puc. 5.38. lNnarnH Gmail Checker ons npocmoTpa 3MEKTPOHHON NOYThI

5.10. Pa3roH cucrtembl

Jlns pasrona cuctembl Raspbmc nHa Raspberry Pi 3amyckaem nporpammy Raspbmec
Settings, B meHio System Configuration Beioupaem nyHkt CPU overclock (puc. 5.39)

Hactpoiiku - Raspbmc Settings

Network Configu... Nightly Build Co... on | System Config IR Remote

JNsdIE uveElsLdl

Advanced overclocking

CPU overclock

Core overclock

Image Sensor Pipe overclock
GPU overclock

RAM overclock

Over Voltage

OTmMeHa Mo ymon4yaHuio

Puc. 5.39. YcraHoBka napameTtpa CPU overclock
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v BbicTaBisieM yactoty 1000 MI'u. Coxpaunsiem. [Ipu coxpaHeHuu cucrema mnepesarpy-
KaeTcsl.

Ha uvactore 1000 Mriy Raspbmc He 3amyctunachk... [[ins BeiIXoga U3 CTOJIb HEMPUSITHOM
cUTyaluu TpeOyeTcsi nmpaBuTh ee daiin config.txt, a 4ToObI q0OpaThest 10 Hero (CM. ena-
8y 2), MpH 3aIycke HakuMaeMm kiapuiny <Shift>, nonmamaem B MeHi0 BbIOOpa ornepalyoH-
Heix cuctem NOOBS, BriOupaem Raspbmce u 3atem nynkr Edit config. BricTtaBnsem
napameTp arm freg=900. [lepe3arpyxaemcs. Teneps Bce HOpMasbHO.

5.11. YnpaBneHue Raspberry Pi Ha OC Raspbmc
c nomMmoubo nnaHweTta Android

Pazpaborunku XBMC mpennarator B MHTepHET-Mara3pHax nporpaMmMHOro obecrneyeHus
Google Play Store u Apple App Store GecrnaTHble MPUIOKEHUS I TUCTAHIIMOHHOTO
ynpaieHust yctpoictBoM Raspberry Pi ¢ mmanmeroB u cmaprtdonoB. Ilporpamma
Official XBMC Remote Oyner ocoOeHHO HMHTEpecHa TeM, KTO JOMOJHWJI CBOM apXHB
¢unbmoB U TB-cepuanoB kapTUHKaMu ¢ OOJIOKEK M KaJpaMu — OHa TMOKa3bIBaeT HE
TOJIbKO CMIMCKHM C Ha3BaHUSIMU KUHOJIEHT, HO U JIaHHble W300pakeHus, a nouck TB-cepuii
OCYUIECTBIISIET MO UX OaHHEpaM.

Munu-I1K Raspberry Pi na OC Raspbmc M0>XHO MOAKITIOYUTE K MOOUJILHOMY YCTPOWMCT-
BY TOJIBKO B TOM cjlyyae, eciii 00a yCTpoicTBa HAXOATCS B OJTHOM M TOM ke JIOKaJIbHOU
cetu, a Ha Raspbmc 3anmyuien cneuumanbHbiii ceTeBoi cepBep. UToObI €ro HaCTPOWTb,
3aiinem B MeHI0 Cucrema | Hacrpoiikn | Ciyk0b1 | Bed-cepBep, BKIIIOUMM TaM OILIKIO
Pazpemiuts ynpaBaenne XBMC no HTTP u 3aganguM vMsi mosib30BaTessl U MapoJib.
B nosie IlopT BBOAMM 3HaueHue 8080 (puc. 5.40). Kpome Toro, Haxoaum IP-aapec Haiue-
ro Raspberry Pi (Cucrema | CBenennsi o cucreme | Cerb) — OH MOHAA00UTCS HAM TIPH
MOCJIEAYIOLINX HACTPOUKAX.

E)G?fl‘iijr'w‘nefﬁi.'.-".'ib'r‘ﬁ'c‘f‘ter‘r‘npfxbmc,Iog _
|[EM: 76432/124096 KB - FPS: 27.5 fps — —v—
PU: CBUQ: 35:4% (CPU-XBMC 44-172%)0bl - HACTPOVKM

Confluence

Be6-cepBep

Puc. 5.40. Hactpoiikn Raspbmc ans yganeHHoro ynpasneHus: onuua Mopt

B nynkre UPnP pa3pewinm ynpaBiaenue XBMC no UPnP ( puc. 5.41).

B nyHkre YnajiemHoe ympaBieHHe pa3pelldM NporpaMmMaM Ha JPYrux cHCTeMax
ynpapiasatb XBMC (puc. 5.42).

CkaunBaeM Ha mnaHiet/cmaptdon npunoxenune Official XBMC Remote (puc. 5.43).
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MEM: 72932/124096 KB - FPS: 27.7 fps
CPU: CRUO: 63.0% (CPU-XBMC 50.90%):0bl -
Con }%Acncﬁ

LOG: /homelp\f \<bmc!temp/xbmcflogy){(f}};ﬂ
MEM: 65840/124096rKBCFPS 22.9 fps
CPU: CPUO: 100.0% (CPU-XBMC 7893“d

Obwue

UPnP

cepeep

YaaneHHoe
ynpasieHue

T ——
HacTpouku

HacTponku

. onuus YaaneHHoe ynpaBreHue

Q F _al50% i 15:44

TE

LR B 6

Z +1[+17:99 Thic. uen
Baw oT3biB

PazpaboTyuk

On THMH3HPOBAHO ANA TENSPOHOB

2013.

behavior due to API changes

Official XBMC Remote

AM-XBMC

Music

VS

Y10 HoBOIO

This is a release update for XBMC v12.0 codename Frodo, which w

Please note that running this wi

YOATNIWTb

ith previous versions of XBMC may result in weird

OTKPbITh

vas released January

Puc. 5.43. lNMpunoxenne Official XBMC Remote B Google Play Store
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N T Lal56% @ 14:06

XBMC1

Name of this instance:
XBMC1

Hostor IP address:
192.168.0.32

HTTP API port:
8080

Username:

xbme

EventServer port:

9777

+" | WiFi only
Access Point:
dlink
Mac Addr
b8:27:eb:27:¢9:67
Socket read timeout in milliseconds
5000
Wait after WOL in seconds
40

WOL Port

OTmena

Puc. 5.44. [1o6aBneHune HacTtpoek XBMC

B npunoxenun Official XBMC Remote 3axonum B HacTpoiiku (Settings | Manage |
XBMC Hosts) u no6aBinisem naHHbie Haiiero Raspberry Pi (puc. 5.44).

[Tonkirouaemest ¢ MOOMIIBHOTO YCTPOWCTBA K CETH, Ie pacnosoxeH Haul Raspberry Pi, u
MoJIy4aeM BO3MOKHOCTh YINpPaBJIsiTh ¢ Hero mieepoM Ha Raspberry Pi. M3 rmaBHOro meHro
rieepa Ha ruiaHiiere/cmaptdone (puc. 5.44) MmoxxHo MO0 BhIOpaTh yJajJeHHOE yIpaBJie-
Hue (myHkT Remote Control) ¢ momonpio KHOMOK WIM Moao0us Taunaga (puc. 5.46),
aM00 OTKpPBIBaTh KAPTUHKH, MY3bIKY W BHJI€O U3 crUcKoB (myHKThI Music, Movies, TV
Shows, Pictures). MaTepdetic nmpunoxeHus odeHb y100eH, a U3 HEIOCTATKOB — OTCYT-
CTBHME CTpUMHUHTa (BocmpousBeaeHus Meauadaiinor XBMC Ha skpaHe MOOWIBHOTO YCT-
pOWCTBA).
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o + 3 N T Lals5%m 14:05
ﬁ Music @ Movies

TV Shows a Pictures

@ Now Playing 48> Remote Control

XBMC 12.2 stable
Git: 20131101-0536b03

Puc. 5.45. [1o6aBneHune HacTtpoek XBMC

Puc. 5.46. HCTpyMeHThI
yA,aneHHoro ynpaBneHus
Raspberry Pi Ha nnaHwerTe
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Q 7 _al50% g 15:44

Yatse, the XBMC Remote

TOLRIO

YOANNTb OTKPLITh

% % % K *

=

g #1/ +1: 5,5 Tuic. uen Y710 HoBOIO

Baiu oT3bIB 299
* Add size / date information to filemode

* Casting support for movie / shows / now playing

Ewé ot aBTopa Tolriq

* Update the manage thumbnail cache utility

# A mlinaea [Taiars 2\ Thanke

Puc. 5.47. NpunoxeHne Yatse B Google Play Store

I'opazno 6onee moiHol nporpammoii ynpasienus XBMC gnst Android-ycTpoiicTB nipu-
3HaHa Yatse (puc. 5.47).

Ee ocHOBHbIE (DYHKLIMH:

a

aaaa

a a

a
a

r0JI0COBbI€ KOMaH/IbI;

odnaliH-CHHXpOHU3A1Ms OUOTHOTEK;
COBpEMEHHbII 1 MOHATHBIN uHTepdeiic Holo;
noAAep>KKa MHOTOUUCIIEHHBIX ycTaHOBOK XMBC;

MHOT'OUYHCJICHHbIE BUIKETHI JJI1 OBICTPHIX JUCTAHIMOHHBIX JACHCTBHIA, JeTallel BOC-
MPOM3BOIMMOIO B IAHHBIM MOMEHT MeJIMa WA CITMCKa MocyeTHUX (aiiios;

Pa3HbIC HACTPpAUBACMbIC BUbI,

coxXpaHeHue B o0Jlake XOCTOB M HACTPOEK Jis MCIOJIb30BAHUSl HA Pa3HBIX YCTPOWi-
CTBAax;

NOTOKOBAs Mepeaaya BallMx Buaeo Ha ycrpoiictBax Android unm UPnP/AirPlay;

ornpaBka meauadaitioB Android Ha ycrpoiictBa Xbme unu UPnP/AirPlay.

U ocobeHHOCTH:

a

 a g

pacuupenue DashClock;
noazaepxka scex meaua XBMC;
MOJIZIEP’KKa CIIMCKOB BOCTIPOM3BEICHUS U (DaiiioB;

MoJJIep>KKa BCeX JAMCTAHLIMOHHBIX komaHa XBMC ¢ moMouipo onTUMHU3MPOBAHHBIX
BKPaHOB WJIM BUJIKETOB;
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a

aaaaga

aagaguoguagaagaoaoaoaoaaaa

nojiepkka yBenpomiaeHuii Android j1s TeKyIero BOCpon3BeACHUS;

noJi/Iep KKa yrpaBJieHHUs/BUKETOB Ha SKpaHe 010kMpoBku Android;

ObIcTpoe 0OOHapy>KeHHEe Me/Iha ¢ MOMOIIIbIO IMOMCKa;

COPTHUPOBKA MeHa MO MPENOYTCHUSIM;

MHOTOYHCJICHHbIE TPUBJIEKATENIbHbIE PEKUMBI TIPOCMOTpPA CIHCKOB BalIMX Meua-
daiinos;

NEePeKII0YeHUE cTaTyca MPOCMOTPEHHBIX ME/T1a;

JeTaJIn3alus TeKYIIero BOCIIPOU3BEEHHUS C BLIOOPOM CyOTUTPOB M ayAMONIOTOKOB;
nonaepkka npoodyxaeHus Wake on Lan (WOL) ;

W3MEHEHHE TeKYIMX 000eB Ha (DaH-apT WU 3CKU3 TEKYIIEro BOCIIPOU3BEICHMS;
paznuunble Tuiarudel 111 CMC-BbI30BOB 1 yBeaoMiieHuH Android;

ornparka meara Ha XBMC u3 YouTube wiu Gpayzepa;

kHorka IMDB ayst 1onosiHUTeNbHBIX AeTalie Meaua, €ClId 10CTYIHO;

NoJiIep’KKa MOCTePOB U GAHHEPOB TeJIElIOY;

noJijiep>kka BO30OHOBJICHUS Me/IHa;

ONTUMM3AIMS CKOPOCTH JaKe Ha CTapbIxX TeliehoHax;

ONTUMM3ALUS JJIT HU3KOTO S3HEPronoTpeOIeHus;

NoJiIep’KKa TeM MpH MOKYMKe KItoua pa3dI0KUPOBKH;

uHTepdeiic s ynpasieHnus Xbme/Yatse uz npyrux npunoxkenuit Android.

@OyHKLUMA CTPUMHHIA JIOCTYIIHA TOJIBKO B IJIATHOM BEpCHUU — JJIsl 3TOr0 HEOOXOAMMO
ckayaTh nporpammy Yatse Remote, ctoumocts kotopoit 120 py6reit. Kpome Toro, mo-
TpeOyercs Ha Raspbmc B meHio Cuctema | Hacrpoiiku | Ciryx6s1 | Zeroconf BKITIOUUTD
onuuio O0BABJIATH 3TH cepBHCHI APYruM cucremam no Zeroconf (puc. 5.48), a Taxxke
ycTaHOBUTH Yatse Stream Plugin u3 Google.

14/124096 KB - FPS: 28.9 fps P
D: 67.4%, (CPU:XBMC 49.02%) Cy»6bl - HaCTpoiKY

(
Con ﬂucnm

Zeroconf

AirPlay

Puc. 5.48. Hactpoikn XBMC gns ctpumunHra
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5.12. YnpaBneHue Raspbmc ¢ nomouwbsio nynbTa

VY Raspberry Pi ecTb 0COOEHHOCTH, KOTOPO MOXKET MO3aBUA0BATH JHOOOW HETTOM U TIO-
Japisitoliee  OOJBUIMHCTBO — MeaMarjeepoB, — d3To noaaepxkka TtexHosornu CEC
(Consumer Electronics Control). I[Iporokon CEC no3BosisieT oTnpapisiTh KOMaH/Ibl MMyJib-
Ta JMCTAaHIIMOHHOIO YMpaBjieHHUs OT OJIHOTO YCTPOMCTBa APYromy — T. €. JaeT BO3MOXK-
HOCTb IepelaBaTb KOMaH/bl OT TEJIEBU3UOHHOTO MyJsibTa meauaneHTpy XBMC. A takxke
UCIIOJIb30BaTh 3KcnepuMeHTaibHble pyHkuuu XBMC tuna "naysa s¢gupa" u ocyiecTs-
JATh 3anuch 3(QUPHBIX Mporpamm, TpaHcaupyrowuxcs cepBepamu Tuna TVHeadend,
DVBLink, MediaPortal 1 MythTV. BoiblIMHCTBO TeNeBHU30pOB, BBIMYIICHHBIX 3a I0-
CJIeIHHUE Tapy JIeT, MOAAEeP>KUBAIOT ITY TEXHOJOTHIO.

Ecnu y Bac HeT Takoro TeneBU30pa WK Bbl OOXOJUTECH MOHUTOPOM, MOKHO BOCITOJIB30-
BaThbCs JJia yripaBieHus Raspbmc no0biM TeneBU3HMOHHBIM MysabToM. Ham noTtpebyercs
avbe noakmounThk K BhiBogam GPIO Raspberry Pi kakoit-nu6o UK-pecuBep. I1oT BO-
MPOC MBI PACCMOTPUM B pazo. 6.1.5 Hallel KHUTH.

5.13. HanncaHue nnarnHa pna Raspbmc

Paccmorpum npouecc co3nanusi cobctBeHHoro miuaruHa ains XBMC. Kak uzBecTHO,
BukeThl 11 XBMC numytest Ha sizbike Python. Python B8 XBMC nonHodyHKIIMOHAb-
HBIW, TIPUCYTCTBYET MOYTH BCs cTaHAapTHas Oubnuoteka. [{na B3aumoneiicteus ¢ XBMC
noOaeiieHbl 5 moayinei: xbme, xbmegui, xbmceplugin, xbmcaddon u xbmcevfs, kotopsie
BMecte coctabisitoT XBMC Python API. Kpatkyto cnipaBky no moaynsm sizbika Python
MOYKHO HalTH Ha caiite http://mirrors.xbmc.org/docs/python-docs/.

HznavansHo paspaborunku XBMC npumensiim tepmuH "agmon" (addon) mis moObix
JOMOJHEHUH, KOTOpbIE, B CBOIO OYepeb, NOAPA3AEIIIOTCS Ha MIaruHbl (MICTOYHUKHA KOH-
TEHTa), CKPUITHI (TPOrpaMMbl), CKpernepsbl (3arpy34yMkyd HHPOpMalUd K MEIHaKOHTEHTY )
u nipoure. OgHaKo co BpeMeHeM MOoHATUS "aaoH" v "miaruH" nepenyTaiuch, U ceryac
MX YacTO MUCMONB3YIOT it 0003HaYeHHsI JTFOO0T0 AOMOTHEHUSI.

5.13.1. HemHoro teopum,
Heob6XxoaUMOM ANA HanNnUcaHUA NPOCTOro nrarvHa

PaccmoTpum HekoTopbie 0azoBble pyHkumu O6ubdamorek XBMC s3bika Python, HeoGxo-
JTMMBIX HaM JJI CO3/1aHusl COOCTBEHHOTO IIaruHa (cM. pazo. 5.13.3).

CHayaJjia noaKJIroyaeM HeoOX0IMMble HaM OMOJITMOTEKH.
import xbmc, xbmcgui
[Tocne aToro cozgaaum npocTou Kiacc:

class MyClass (xbmcgui.Window) :
print 'hello world'

[locne ununmanu3zauuu o0BbeKTa Kiacca METOO DoModal MPEAOCTABIACT BO3MOXKHOCTH
BUICTDH Fpa(i)I/I‘IeCKOG OKHO, ITOKa MbI €I'0 HC 3aKpOCM:
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mydisplay = MyClass ()
mydisplay .doModal ()
del mydisplay

Ecnu 3amycTuTh 3TOT CKPUNT, TO Mbl YBUAUM MYCTOE OKHO (OMepaTop print BMECTO KOH-
cosm nuiet B jor XBMC), u3 KoToporo MOKHO BBIMTH TOJIBKO Tepe3arpy3koit XBMC.
[TosTomMy Hazio peAycMOTpeTh BbIXOA U3 KJlacca (JIMCTUHT 6.1).

NucTtunr 6.1. Ckpunt MyClass

import xbmc, xbmcgui
# actioncodes nomyunTs m3 keymap.xml
ACTION PREVIOUS MENU = 10

class MyClass (xbmcgui.Window) :
def onAction (self, action):
if action == ACTION PREVIOUS MENU:
self.close()
mydisplay = MyClass ()
mydisplay .doModal ()
del mydisplay

Kaxnapiii pa3 korna mMbl Haxxumaem Ha kHonky BACK (vnu knaBuiny <Esc>), To BbIXO-
UM M3 Kjacca.

Tenepr Bpems Toka3aTh B CO3JIaHHOM HaMHM OKHe TeKCT. J[00aBMM TEKCTOBYIO METKY
Label U BOCMOJIb3yeMcs (PyHKIHMENH Controllabel. Ta (PYHKIUHUS COAEPKUT B cebe mapa-
METPBI: MO3ULIKS, [IBET, TPO3PAYHOCTH U pa3mep mpudra.

self.strAction = xbmcgui.ControllLabel (300, 520, 200, 200, " ', 'fontl4d',
'"OxXFFFFFFO0")

self.addControl (self.strAction)
self.strAction.setlLabel ('BACK to quit')

Tenepb ynaquM TEKCTOBYIO METKY C MOMOUIbIO (YHKUMH removeControl, MOJb3YSCh,
yTOOBI YIAJIUTh HAZIMUCh, Ki1aBullel <Backspace> Ha kinaBuatrype (JIMCTUHT 6.2).

NucTtuhr 6.2. Ckpunt MyClass ¢ onuuen yaaneHus MeTKu

import xbmc, xbmcgui

#get actioncodes from keymap.xml
ACTION PREVIOUS MENU = 10

ACTION SELECT ITEM = 7

ACTION PARENT DIR = 9

class MyClass (xbmcgui.Window) :
def onAction(self, action):
if action == ACTION PREVIOUS MENU:
self.close()



144 aea 5

if action == ACTION SELECT ITEM:

self.strAction = xbmcgui.ControlLabel (300, 200, 200, 200, '', 'fontl4d',
'OxXFFOOFFOQ")

self.addControl (self.strAction)

self.strAction.setlabel ('Hello world")
if action == ACTION PARENT DIR:

self.removeControl (self.strAction)

mydisplay = MyClass ()
mydisplay .doModal ()
del mydisplay

J171d co3aHust KHOTIKM BOCIOJIb3yeMcsl yHKIMel ControlButton:

self.button0 = xbmcgui.ControlButton (350, 500, 80, 30, "HELLO")
self.addControl (self.button0O)
self.setFocus (self.button0)

OHpCI[eJ'II/IM I[GP'ICTBHC IMpHU HA’)KAaTHUHW HA KHOIIKY:

def onControl (self, control):
if control == self.buttonO:
print 'button pushed'

MoskHO 100aBHUTH BO3MOXKHOCTh BBOJIa TE€KCTa C MOMOILLIBIO BUPTYaJIbHOM KJIaBUATYPbI
(nmuctuHr 6.3).

NucTunr 6.3. Ckpunt MyClass ¢ no6aBrneHHOW KHOMKOM

import xbmc, xbmcgui
ACTION PREVIOUS MENU = 10

class MyClass (xbmcgui.Window) :
def init (self):
self.strActionInfo = xbmcgui.ControlLabel (100, 120, 200, 200, '', 'fontl3',
'OXFEFFFOOFE")
self.addControl (self.strActionInfo)
self.strActionInfo.setlLabel ('Push BACK to quit')
self.strActionInfo = xbmcgui.ControlLabel (100, 300, 200, 200, '', 'fontl3',
'OXFFFFFFEE")
self.addControl (self.strActionInfo)
keyboard = xbmc.Keyboard ('mytext')
keyboard.doModal ()
if (keyboard.isConfirmed()):
self.strActionInfo.setLabel (keyboard.getText ())
else:

self.strActionInfo.setlabel ('user canceled')
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def onAction (self, action):
if action == ACTION_PREVIOUS_MENU:
self.close ()

mydisplay = MyClass/()
mydisplay .doModal ()
del mydisplay

OueHb 4yacTo HCO6XOHHMD HCIIO0JIb30BaTh CrMcKM. Koa co3pmaHus crimcka npeacraBJicH

B JIUCTHUHTE 6.4.

JlnctuHr 6.4. Kopg cospgaHusa cnucka

import xbmc, xbmcgui
ACTION PREVIOUS MENU = 10

class MyClass (xbmcgui.Window) :
def init (self):

self.strActionInfo = xbmcgui.ControllLabel (250, 80, 200, 200,

'OxFFBBBBEE")
self.addControl (self.strActionInfo)
self.strActionInfo.setlLabel ('Push BACK to quit')
self.list = xbmcgui.ControlList (200, 150, 300, 400)
self.addControl (self.list)
self.list.addItem('Item 1")
self.list.addItem('Item 2")
self.list.addItem("'Item 3")
self.setFocus (self.list)

def onAction (self, action):
if action == ACTION_PREVIOUS_MENU:
self.close ()

def onControl (self, control):
if control == self.list:
item = self.list.getSelectedItem()
self.message ('You selected : ' + item.getLabel())

def message(self, message):
dialog = xbmcgui.Dialog/()
dialog.ok (" My message title", message)

mydisplay = MyClass ()
mydisplay.doModal ()
del mydisplay

14

'fontl4',
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Ecnu He xBaTaeT MecTa B INIAaBHOM OKHE, MOXKHO CO3/1aTh JouepHee okHo. [Ipu aTom s
HEero co3jaeTrcs eile OAuH Kjiaacc (JIMCTUHT 6.5).

NnctuHr 6.5. Knacc gnsa poyepHero okHa

import xbmc, xbmcgui

ACTION PREVIOUS MENU = 10
ACTION SELECT ITEM = 7

class MainClass (xbmcgui.Window) :
def init (self):

self.strActionInfo = xbmcgui.ControlLabel (180, 60, 200, 200, '', 'fontld',
'OxFFBBBBFE"')

self.addControl (self.strActionInfo)
self.strActionInfo.setLabel ('Push BACK to quit - A to open another window')

self.strActionInfo = xbmcgui.ControllLabel (240, 250, 200, 200, '', 'fontl3',
'OXFFFFFFFE")

self.addControl (self.strActionInfo)
self.strActionInfo.setlabel ('This is the first window')

def onAction(self, action):
if action == ACTION PREVIOUS MENU:
self.close ()
if action == ACTION SELECT ITEM:
popup = ChildClass ()
popup .doModal ()
del popup

class ChildClass (xbmcgui.Window) :
def init (self):
self.addControl (xbmcgui.ControlImage (0,0,800,600, 'background.png'))

self.strActionInfo = xbmcgui.ControllLabel (200, 60, 200, 200, '', 'fontl4d',
'OXFFBBFFBB')

self.addControl (self.strActionInfo)
self.strActionInfo.setlLabel ('Push BACK to return to the first window')

self.strActionInfo = xbmcgui.ControlLabel (240, 200, 200, 200, '', 'fontl3',
'"OxFFFFFEO9")

self.addControl (self.strActionInfo)
self.strActionInfo.setlabel ('This is the child window"')

def onAction(self, action):
if action == ACTION PREVIOUS MENU:
self.close()

mydisplay = MainClass ()
mydisplay .doModal ()
del mydisplay
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5.13.2. CTpyKTypa NpoCTOro nnarvHa

PekomeHnaumu no pazpabopTke MIariHOB MOKHO HaWTH Ha caiite http://wiki.xbme.org/
index.php?title=Add-on_development.

JIns nimarvHa co3gaercs Karajior ¢ Ha3BaHueM <addonType>[.<mediaType>].<yourPluginName>.
CrtpykTypa 3TOro Karajaora JoJkHa ObITh CeAyIONIeH:

addon.py
addon.xml
changelog.txt
fanart.jpg
icon.png
LICENSE .txt
/resources
/settings.xml
/language/
Nib/
/media/

['ne:

O addon.py — OCHOBHOI1 KOJI TlarnHa (Ha3BaHHWe yka3biBaeTcs B ¢aiie addon.xml);
O addon.xml — ¢aiin HacTpoek maruHa. OH coobmmaer XBMC:

® TUM IUIarvHa (BUI€0, ayIM0, U300pakeHHs, CKPUNT U T. 11.);

® Kakoi (paiiy HaJO BBHITIOJIHUTH MPHU OO palleHuu (TOT CaMblid *.py);

e iatgopMy U 3aBUCMMOCTH, BEPCHIO, aBTOpPA U OTNKCAHUE IJIarkHa.
changelog.txt, LICENSE.txt — uHdopmanrs 06 UBMEHEHUAX U JIMLIEH3UH;
fanart.jpg — (poHOBOE M300pakeHue TJIaruHa;

icon.png — 3HAYOK IJ1aruHa (256x256 nuKcesnoR);

Iresources/settings.xml — haiis1 HACTPOEK MEePEMEHHBIX, UCTIOJIb3yEeMbIX B IJIarMHE;
Iresources/language/ — SI3bIKOBbIE (pailibl;

Iresources/lib/ — JTydiiiee MeCTO Jiisi XpaHSHHUs JOTMOJHUTEIbHBIX OubanoTek Python;

aaaaoaaan

Iresources/media/ — MeCTO XpaHeHUs MenuadaiioB (M300pakeHHUs, 3BYKH, BHJIECO
U T. IL.).

5.13.3. NpoeKkT co3paHua nnarnHa
And nosiyyeHua noroabl ¢ canta HapoagHoOro MOHUTOpPUHra

Tenepp HanuieM cOOCTBEHHBIN TMJIArMH, KOTOPBINM OyaeT moiay4dars ¢ caiita HapoaHoro
MonutopuHra (http://www.narodmon.ru) Crnmcok yCTPOKMCTB, pacmloJIO)KEHHBbIX B pa-
auyce 50 KM OT ornpeAeseHHOM TOUKHU, U JI€EMOHCTPUPOBATh MOKa3aHUs MOTOAHBIX JaT4Uu-
KOB Ha 3TUX ycTpoiicTBax. Bocrionbzyemcs s atoro API caiita narodmon.ru.



148 aea 5

Hawm notpeOytotcs nBa metona API:
O sensorNear — 3alpoc CIUCKA JATYUKOB MOOIU30CTH;
O sensorDev — 3anpoc crnucka AaTYMKOB 110 ID ycTpoiicTBa MOHUTOpUHTA.

Onucanve wmetonoB APl narodmon.ru wmoxxHO HaWTHU Ha cTpaHuue http:/
narodmon.ru/#apidoc.

Jlns cozpanust npuiioxkeHrus He0OXO0MMO MOJYyUUTh Kitoun AP — 3axoaum B cBOi mpo-
¢unb Ha caiite narodmon.ru (Mou gannbie | Mon kiawun API | 3anpocuTs HOBBII),
3arnoJiHsIeM JaHHble U Mojy4daeM kitou (puc. 5.49).

BelgaHHele kno4Kn API

BoidaHo 1 kno4(a), 3ampocums Hossil Uiy ydanums ?

Knroy MpunoxeHue Knuextoe BelgaH

Bba.nm. T _dw | weatherkKMV_XBMC 76 13.02.2014 B 086:11

3aKpeITE

Puc. 5.49. lNonyyeHue kntodya API Ha caiiTe narodmon.ru

[Tpu 3anmycke nuaruHa Haw ckpunt obpaiaetcs Kk API caiita narodmon.ru ans nomyue-
HUS CIMCKA YCTPOWCTB, HaxoAsmMxcs B paauyce 50 KM OT BbIOpaHHOW TOUYKM LIEHTpa
pernona Kaskazckue Munepanbubie Bonbl ¢ koopaunaramu (lat = 44.05, Ing = 42.80).
[losmyueHHbIe pe3yJibTaThl BEIBOJASTCS B OKHO B BUJe crnivcka. [Ipu BeiGope anemeHTa cnu-
CKa CKpUNT oOpallaeTcsl K CaTy AJs MOJyYeHHs CIMCKa JaTYUKOB BbIOPAHHOTO YCTpPOIi-
CTBa U BBIBOJIUT CIIMCOK JaTYMKOB U MOCJIeAHUE MoKazaHus (puc. 5.50).

Coneprkanue (aiinor default.py 1 addon.xml mpecTaBieHbl B TUcTUHrax 6.6 u 6.7 cooT-
BETCTBEHHO.

NucTtnhr 6.6. ®ann default.py

# —-*- coding: utf-8 -*-
# Licence: GPL v.3 http://www.gnu.org/licenses/gpl.html

# VMIopTUpyeM MOIYJIN
import xbmcgui
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import urllib,urllib2, json, re
import hashlib

import uuid

import time

from datetime import datetime

# Komel KJIaBMATYPHBIX OEVCTBUM
ACTION PREVIOUS MENU = 10 # Ilo ymomuyaHmio - ESC
ACTION NAV BACK = 92 # Ilo ymomuaHmo — Backspace

# API
api key = '68S.r1MeTgQdw'

#
app_1id = str(uuid.getnode () )
md5 app id = hashlib.md5 (app id).hexdigest ()

# CIMCOK YyCTPOMCTE [IOOIM30CTU
# IaHHEIE IAaTUMKOB YCTPOMCTBA

# TUlaBHEDI KJIACC—KOHTENHEP
class MyAddon (xbmcgui.Window) :

def init (self):
# CHOMCOK YyCTPOMCTE MNOOIMB0CTU
self.getDevices ()
#

self.label0 = xbmcgui.ControlLabel (100, 50, 800, 50, u'llpumep HanmMCaHWUS
wiarMHa mis KHUT\n B.IlleTuH MMKpPOKOMIBIOTEPE Raspberry Pi. IpakTrueckoe
PYKOBOIOCTBO ')

self.addControl (self.label)

self.labell = xbmcgui.ControlLabel (80, 110, 400, 50, u'Cnmucok Ommxanumx
IaTurMKoOB: ")

self.addControl (self.labell)

self.label?2 = xbmcgui.ControlLabel (600, 110, 300, 50, u'lloxazanus:')
self.addControl (self.label?2)

self.label3 = xbmcgui.ControllLabel (600, 150, 300, 50, u'DaTumk:')
self.addControl (self.label3)

def getDevices (self):
self.id devices=[]
datal = {'cmd': 'sensorNear',6 'uuid': md5 app id, 'api key':
api key, 'radius': 50, 'lat': 44.05, 'Ing': 42.80,'lang': 'ru'}
request = urllib2.Request ('http://narodmon.ru/client.php’,
json.dumps (datal))

response = urllib2.urlopen (request)
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result = json.loads (response.read())
i=0
self.list = xbmcgui.ControlList (100, 150, 400, 500)
self.addControl (self.list)
for dev in result['devices']:
el address=dev|['location'].split (", ")

coords="( "tstr(dev['lat'])+" , "+str(dev['lng'])+" )"
title=el address[0]+" - "+dev['name']+coords
i=i+1

listitem=xbmcgui.ListItem(title,str(i))
self.list.addItem(listitem)
#self.list.addItem(title)
self.id devices.append(dev['id'])
#addDevice (title, dev['id'], 10)
self.setFocus (self.list)
self.labeld = xbmcgui.ControlLabel (600, 200, 500, 500, u'lanuwe:"')
self.addControl (self.labeld)

def getSensors (self,id dev):
data2 = {'cmd': 'sensorDev', 'uuid': md5 app id, 'api key': api key, 'id':
1591, 'lang': 'ru'}
dataz['id']=self.id devices[id dev-1]

request = urllib2.Request ('http://narodmon.ru/client.php’,
json.dumps (data?2) )

response = urllib2.urlopen (request)
# JSON
valuel=""
result = json.loads (response.read())
#self.list2 = xbmcgui.ControlList (600, 200, 400, 500)
#self.addControl (self.list2)
for sens in result['sensors']:
if sens['type']l==1:
valuel=valuel+"\nTemneparypa "+str(sens['value'])+" C"
elif sens|['type']==2:
valuel=valuel+"\nBmaxHocTs "+str(sens['value'])+" %"
elif sens|['type']==3:
valuel=valuel+"\nllaBieune "+str(sens['value'])+" mMm.pT.cT"
else:

#self.list2.addItem(valuel)
self.labeld.setlabel (valuel)

def onAction(self, action):
# Ecim Haxam ESC mm Backspace. ..
if action == ACTION NAV BACK or action == ACTION PREVIOUS MENU:
# ...3aKkpulBaeM IJIaTuH.

self.close ()
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def onControl (self, control):
if control == self.list:
item = self.list.getSelectedItem()
self.label3.setlabel (item.getLabel ())
self.getSensors (int (item.getLabel2 ()))
#self.message ('You selected : ' + item.getLabel2())
def message (self, message):
dialog = xbmcgui.Dialog ()
dialog.ok (" My message title", message)

if name == "' main ':
# CosmaeM 5K3eMIIIAP KJlaCcCa—-KOHTEeMHepa.
addon = MyAddon ()
# BRIBOIVM KOHTEMHEpP Ha SKpaH.
addon.doModal ()
# Tlo BaBepiueHUM yIajgeM SK3eMIUIAP.
del addon

MpuMep HaNUCaHWMA NAarMHa ONa KHAMM
B.MeTvH MukpokomneioTepkl Raspberry Pi. MpakTHYecKoe pYKOBOACTEO

Cnucok Bnukailumnx aTYMKOB: MokazaHus:

MuHepansHble Bogel - meteovody MuHepancHbie Bogel - meteovo...

Marturopek - Andrey( 44.0445 , 43.0...2

KenesHoeock - caHaTtopui Pyes( ... 3
A I ycol Temnepatypa +4 C

14863 ,42.881574 ) | Eccentyku - Metd BnakHocTs 55 %
* HaeneHue 731 MM.PT.CT

Puc. 5.50. BeiBog, cnicka yCTpONCTB

JincTuHr 6.7. ®amn addon.xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<addon id="script.narodmonnakKMVv"
name="Narodmon"
version="0.0.1"
provider-name="Petin V">
<requires>
<import addon="xbmc.python" version="2.0"/>

</requires>
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<extension point="xbmc.python.script" library="default.py">
<provides>executable</provides>

</extension>

<extension point="xbmc.addon.metadata">
<platform>all</platform>
<summary lang="en">Narodmon</summary>
<description lang="en">Narodmon</description>

</extension>

</addon>

lMMPUMEYAHUE

dannbl default.py n addon.xml (CM. nUCTUHIK 6.6 N 6.7), a Takke hann icon.png Bbl HangeTe
B nanke glava_05\script.narodmonnaKMV COMPOBOXAAKOLWEro KHUTY 3MNEKTPOHHOro apxuea
(cMm. npunoxeHue).

JIJ19 ycTaHOBKM IU1arvHa 3axouM B MeHto cuctembl Raspbme Cuctema | lonosinenns |
Ycranosuth u3 ¢gaina ZIP v ykaspiBacM IMyTh K apXMBY ¢ HAaIIUM cKkpuInToM. Bee, mua-
I'MH yCTaHoBJIeH (puc. 5.51).

*— JHononHeHus npDrpaMMHblE LOOMONHEHWA

CBefieHNA 0 [OMNOSTHEHUN

Narodmon

Cxpunt
Petin_V
0.0.1

Narodmon

cTpaHuua (1/1
HacTpouTe Narodman

Ypanute

OTKNHOYHTE

Cnucok M3sMeHeHHn

Puc. 5.51. Haw nnarund B8 XBMC

MoxHo n00aBUTh HalleMy TIUIArMHY YHUBEPCAJTbHOCTH, co37aB ¢aiia HacTpoeK
settings.xml, MO3BOJIAIOUIMH 33a/1aBaTh KOOPAUHATHI HY>KHOT'O MECTa U PaJilyC HAXOXKICHHUSI
Oomkaiumnx aaruukoB. Torna B meHto HacTpoliku MOXKHO OyleT U3MEHSITh 3TU Tepe-
MeHHbIe (puc. 5.52).

Coneprxumoe daiina settings.xml peACTaBIEHO B JUCTUHTE 6.8.
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Hactponku - Narodmon

O6uwme

>

Mo ymonyaumnio

Puc. 5.52. YcTaHoBKa HacTpoek

NucTtunr 6.8. ®ann settings.xml

<?xml version="1.0" encoding="utf-8" standalone="yes"?>
<settings>
<setting type="lsep" label="Settings" />
<setting id="lat" type="text" label="llmpora" default="44.05"/>
<setting id="1lng" type="text" label="Ionrora" default="42.80"/>
<setting id="radius" type="text" label="Pamuyc, xM" default="50"/>
</settings>

TTPUMEYAHUE

dann settings.xml (NMCTUHT 6.8) Bbl HANAETe B nanke glava_05\script.narodmonnaKM\V\resources
COMpPOBOXAAKLWLEro KHUTY 3NEKTPOHHOIO apxmBa (CM. rpusioxXeHue).

Jlymaro, UBMEHUTH TUJIarvH 711 BHECEHUsT HOBOU (DYHKIIMOHAJIILHOCTH HE COCTaBUT JJIs
Bac TpyJa.
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Pabota c untepdenncom GPIO

Raspberry Pi necet Ha 6opty unrtepdeiic, HazpiBaembiii GP1O (puc. 6.1), — Habop nop-
TOB BBOAA/BbIBoa oOuero HazHaueHusi (General Purpose Input/Output). M3 26 nuuuii
aToro uHtepderica A ynpapieHus AOCTYMHbI ToJbko 17. Ha HUX peanu3oBaHbl UHTEp-
¢eiicelt UART, konconbhbiii mopt, SPI (Serial Peripheral Interface, mocnenoBatenbHblit
nepudepuiinbiii uHtepdeiic) u [*C (Inter-Integrated Circuit, nmociienoBaresibHas IKMHA
JaHHBIX JUTS CBSI3U MHTETPAJIbHBIX cXeM). PaccTosHue mMexay BbiBojamu 2,54 mm. BeiBo-
nel UART, SPI n I’C B ciyyae He0OXOAMMOCTH MOTYT OBITh HACTPOEHBI KaK OOBIYHBIC
MOPThI BBO/1a/BBIBOJA.

Haznauenue BbiBos10B GPIO (Tak Ha3piBaemas pacnunoska) NMpeAcTaBlieHO Ha puc. 6.2 u
6.3. B neproii peBusuu miathl BeiBOAbI 4, 9, 14, 17, 20, 25 o6o3Hauensl kak DNC (Do
Not Connect), ¥ MoACOEAUHATL K HUM YTO-JIMOO HE ClielyeT — IiaTta MOKeT cropeTh. Ha
HOBBIX PEBU3MSX IUIATHI pa3BeAEHbl, HO He pacnasHsbl, eule yetelpe GPIO, naromme no-
nosiHutenbHble BeIBOAbI [?C u I°S (Inter-Integrated Circuit, mocienoBaTesibHas [IKMHA
JNAHHBIX [ CBSI3U UHTerpaibHbIX cxeM). McnonbzoBanne GPIO — s1o kak pa3 camoe

HMHTEpEeCHOE U TBOpUeckoe nmpumeHeHue Raspberry Pi.

""I'l'l-'l'l.-‘n'n'..','._'._"\

Raspberry P1
(C)2o11

SLo

E234156

.
I'-

Puc. 6.1. MNopTtel GPIO Ha nnaTe Raspberry Pi
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C nomorpto BeiBogoB GPIO Raspberry Pi MoxeT ynpaBisTh BHEIIHUMH YCTPOMCTBAMHM.
VYerpoiictBa MOryT ObITh aOCOMIOTHO JHOOBIMM, oOjacTe mpuMeHeHus Raspberry Pi
B OTOM IJlaHE OrpaHWYeHa JvMlb Bawel (aHTazvei u 3HaHusMU. Creayroliue pasaesbl
rJ1aBbl MOCBSLLIEHbI NpuMepaM ucnolib3oBaHuss GPIO, HaunHas ¢ caMbIX MPOCTHIX U 3a-
KaH4MBasi BApPUAHTAMU C MPUMEHEHHEM IIaT PaCUIUPEHHUS.

33v 1R 3.3V

1
120 SDA| 3| 4/DNC 12C1SDA| 3
PISReilE 6/GROUND | 2c1sCL| 5
GPIO4 7| 8|UART TXD GPIO4| 7| 8/UART TXD
DNC| 9]10 UART RXD B 10 uART RXD
GPIO 17| 11]12|GPIO 18 GPIO 17|11|12|GPIO 18
GPIO 21/ 13/ 14 DNC GPIO 27|13
GPIO 22|15/ 16|GPIO 23 GPIO 22| 15| 16|GPIO 23
DNC| 17| 18 GPIO 24 3.3v|17]18|GPIO 24
SP10 MOSI| 19]20 DNC sp10 Mos!| 19 IR
SP10 MISO| 21|22|GPIO 25 SP10 MISO| 21| 22|GPIO 25
SP10 SCLK| 23| 24/SP10 CEO N SP10 SCLK| 23| 24|SP10 CEO N
DNC| 25| 26/SP10 CE1 N 26|SP10 CE1 N
Puc. 6.2. PacnuHoska noptoB GPIO Revision 1 Puc. 6.3. PacnuHoeka noptos GPIO Revision 2

6.1. OcobeHHOCTN padboTbl ¢ GPIO

[Ipu padote ¢ nmopramu GPIO crienyeT NOMHUTb O HEKOTOPBIX UX OCOOEHHOCTSIX M CO-
OroaTh ompenesieHHbIe Mephbl MPEI0CTOPOKHOCTH, YTOOBI He ToBpeauTh Raspberry Pi.
BoT ocHOBHBIE U3 HUX:

[ MaKcCHMaJIbHBI CyMMapHBIi TOK 000MX BBIBOAOB 3,3 B paBeH 50 MA, W 3TH BBIBOJIbI
MOTYT MCIOJb30BaThCS [1J11 MMTAHUSI BHELLIHUX YCTPOMCTB TOJBKO B TOM Clly4ae, €cliv
uX notpedisieMbiii TOK MeHbIe 50 MA;

[ MakcHUMaJlbHbI CyMMapHbIii TOKk 06oux BbIBOAOB 5 B paBen 300 MA, U 5TU BBIBOJIbI
TaKKe MOTYT WCIOJIb30BaThCs U1l MUTAHUSI BHELIHUX YCTPOUCTB TOJILKO B TOM CJy-
yae, ecJiv UX notpedisembiii Tok MeHblie 300 MA;

O ua GPIO Henb3s nopaBath HanpsbkeHue Oosbiie 3,3 B! [udpossie BoiBOasl GPIO
MMEIOT YpoBHHU HanpsbkeHus: 0—3,3 B 1 He COBMeCTUMBI ¢ TPaJIULIMOHHBIMU YPOBHIMU
Hanpsbkenus 0—5 B. Ecau nmomate Ha BeiBoag GPIO noruveckyto eguHuily, mpeacTaB-
astoryto coboit 5 B (a He 3,3 B), — 3TOT BBIBOJ MOKET BBIUTH U3 CTPOS;

O BeBoabl GPIO14 u GPIO15 nmo yMoI4aHUIO BBITIOIHSIOT aJbTePHATUBHYIO (DYHKIIMIO
u sisitorcest BbiBojamMu UART (RXD u TXD), noatoMy mnocie BKIOUYEHUsS Ha HHUX
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NpUCYTCTBYET BBICOKMH ypoBeHb 3,3 B, oaHako mMporpaMMHO MX MOYKHO MEpPEKOH-
¢urypupoBatb B 00bIuHbIE BbIBOJBI. Bee octanbHbie BeiBoAbl GPIO mocne Bkitoue-
Hust Raspberry Pi BbINOMHSIOT OCHOBHYIO (DYHKUMIO U pabOTarOT Kak OObIUHbIE LH]-
pOBbIE;

O Bce HactpauBaeMble BbiBOJIbI GPIO — kpome GPIO0O (SDA) u GPIO1 (SCL) — no
YMOJIYAHUIO SIBJISIFOTCSl BXOAAMHU, U MO3TOMY MMEIOT BbICOKOE BXOJHOE COMpPOTHBIIE-
HUE, TIPU 3TOM MOATSKKA JIOTUYECKOTO YPOBHS Y HUX HE BKJIIOUYEHA, TaK YTO MOCJIE
BKJItoueHus Raspberry Pi HanpsbkeHue Ha HUX MOXKeT "TjiaBath';

O seiBoasl GPIOO0 (SDA) u GPIO1 (SCL) no ymMonuaHnuio "mOATAHYTHI" K MUTAHUIO,
nostromy mnocie BkiatoueHus: Raspberry Pi Ha HUX npUCyTCTByeT HanpsiKeHUe Joruye-
ckoit enuuuiib (3,3 B);

O curHan Ha Jr0060M M3 LM(POBBIX BBIBOJOB MOXKET CIIY>KUTh MCTOUHHWKOM BHELHEro
pepbIBaHUS.

HyxHo nomuute, uto GPIO — 3TO BBIBOABI, HEMOCPEACTBEHHO MOJKIIOYEHHBIE K MPO-
ueccopy Raspberry Pi, oHu siBAsitoTCS MHCTpYMEHTOM JUIsl B3auMoencTBus ¢ HUM. [lo-
3TOMy HeocTtopoxHoe obpaieHre ¢ GPIO MoxkeT npuBecTH K HEOOPAaTUMBIM TMOCIEACT-
BUSIM U1 IIPOLIECCOPA.

Pa6otats ¢ GPIO MoxxHO ABYMS ciocobamu:
O wucnonb3ys obonouky bash u ¢aiinosyio cucremy Raspbian;

O wmcnone3ys A3bIKA MPOrPaMMHUPOBAHUS.

6.1.1. YnpaBneHue GPIO u3s o6onouku bash

OC Raspbian npeacrasnser coboit oauH U3 aucTpuOyTHBOB Linux, a koHuenuus Linux
npeanoJaraet, uyro Jrodok o0bekT apnsercs daisioMm. IMeHHO 3TO MO3BOJISIET BHIBOJIMUTH
u cuutbiBath curHanbl ¢ GPIO oOpryHbIMM KOMaHmamu oOosouku bash mpsmo B Tep-
MuHaie. BeiBOA noruvecko eauHMIBI TP 3TOM BBINISAWMT Kak KomaHjaa 3anucu 1"
B (paityi, COOTBETCTBYIOIIMI HY’>KHOMY BBIBOJY:

sudo su -

echo "25" > /sys/class/gpio/export

echo "25" > /sys/class/gpio/export

echo "out" > /sys/class/gpio/gpio25/direction
echo "1" > /sys/class/gpio/gpio25/value

echo "0" > /sys/class/gpio/gpio25/value

J171s uTeHus: BXOJIOB HA/I0 UCTIOJIB30BaTh KOMAHIY cat M MyTh K (haiimy:

echo "24" > /sys/class/gpio/export
echo "in" > /sys/class/gpio/gpio0/direction
cat /sys/class/gpio/gpio24/value

Bce orepan JOJDKHbBI BBIITOJIHATHCA OT UMCHHU ITOJIL30BATCJIA root.
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6.1.2. YnpaBneHue GPIO u3 a3bika Python

Jlnst pabotel ¢ GPIO Ha s3bike Python tpeGyercs cnenmanbHas 6ubnuoreka RPi.GPIO.
B HoBom guctpuOytuBe Raspbian oHa yxe ycTaHoBieHa, a €CliM y Bac IUCTPUOYTHB CTa-
phiit, To 11t yeraHoBku 6ubsmorekd RP1.GPIO BeinosHuTe KOMaHy:

sudo apt-get install python-rpi.gpio
Yr1oObl UCTOIb30BaTh 3Ty OMOIMOTEKY, He0OX0AUMO B mporpammy Ha Python no6GaBuTh
cTpoky ummnopra 6ubauoreku RPi.GPIO:

Import RPi.GPIO as GPIO

[Ipu moaroToBKe MporpaMmMbl MOKHO BBIOpATh OJIMH U3 ABYX CIIOCOOOB HyMepaluu mop-
toB GPIO. IlepBbiii — GPIO.BOARD — wucnone3yer cucremy Hymepauuu NOPTOB Ha
mate Raspberry Pi. [IpenMyiiiecTBo 3TOM CMCTEMBI HyMepallid B TOM, YTO Balle o0opy-
noBaHue Oyner paboTaTh Bcerja, HE3aBUCHMMO OT HOMeEpa pPEBU3MM ITUIaThl, — BaM HE
npueTcs MEPEeMOHTUPOBATh CBOW Pa3beM WM U3MEHSATh uMmeroiuiics ko, Bropas cuc-
tema Hymepaiuu — GPIO.BCM (Homepa BCM). DTo Gosee HU3KMM ypoBeHb pabOThl —
c npsMbIM oOpallleHheM K HoMmepaM KaHajioB Ha miporeccope (SoC) Broadcom. Bribop
crocoba HyMepaluu onpeesisieTcsi COOTBETCTBYIOIMIMMHU KOMaHIaMMU:

GPIO. setmode (GPIO.BOARD)
GPIO. setmode (GPIO.BCM)

CJ'IGIIYIOH_II/IG KOMaHbl YCTaAHABJIMBAIOT PEIKUM pa60TBI KOHTaKTa Ha BXOJ HUJIN BbIXO:

GPIO.setup (channel, GPIO.IN)
GPIO.setup(channel, GPIO.OUT)

Ecnu BXOAHOW KaHajl HU K YeMy He MOJKJIIOYEH, ero 3HaueHue mMoxeT "mibiTh". Crie-

JyIOLMe KOMaH[Ibl YCTaHaBJIMBAIOT HauyajbHYKO "MOATSXKKY" BbIBOAA K MUTAHUIO WJIU
n 1A]

K "3emie":

GPIO.setup (channel, GPIO.IN, GPIO.PUD UP)
GPIO.setup(channel, GPIO.IN, GPIO.PUD DOWN)

JInst BBIXOAOB OUT MOKHO YCTAaHOBUTH HauajibHOe 3HaueHue O win 1:

GPIO.setup(channel, GPIO.OUT, GPIO.LOW)
GPIO.setup(channel, GPIO.OUT, GPIO.HIGH)

JInst urenus 3HayeHust kontakta GPIO, HacTpoeHHOro Kak BXOH IN, CIYXKHUT clieyrouias
KOMaH/a:

GPIO. input (channel)

3HAYEHWE KOHTAKTa, HACTPOCHHOTO KaK BBIXOJ OUT, YCTAHABJIMBAETCS CJEAYIOLIEH
KOMaH10M1:

GPIO.output (channel, state)

B nuctunre 6.1 npuBeneH npumep Ucnosib3oBaHust komana padotsl ¢ GPIO.
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NuncTunar 6.1. NMpumep ncnonb3oBaHnUs KoMmaHa ans pa6otel ¢ GPIO

import RPi.GPIO as GPIO #nonkimouaeM OMOIMOTEKY
GPIO.setmode (GPIO.BCM) #ycTaHaBIMBaeM PEeXVM HyMepPalumn
GPIO.setup (7, GPIO.OUT) #roubnrypupyeM GPIO 7 Kak BHIXOX
GPIO.setup(8, GPIO.IN) frxoudbnrypupyeM GPIO 8 kak BXOT
GPIO.output (7, True) #BeBOomM Ha GPIO 7 jormueckyo "1" (3.3 V)
GPIO.output (7, False) #BuBOmMM Ha GPIO 7 jormueckmir "0
signal = GPIO.input (8) fcunTeBaeM ¢ GPIO 8 B mepemMeHHy® signal
GPIO.cleanup () #3aBepmaeMm pabdoTy c GPIO

bubnuoreka RP1.GPIO no3sonsger ucnons3oBath KOHTakThl GPIO B KauecTBe BBIXOI0B
[ITMM (curHasioB WIMPOTHO-UMITYJIbCHON MOAYJISILIAHN).

Jnsa cozmanus skzemrmuisipa LHIMM ciykut komaHaa:
p = GPIO.PWM(channel, frequency)

rjae frequency — 4acTtoTa, I 1.

JHns crapra IIIUM Ha koHTakTe:

p.start (dc)

rae dc — pabounii uuki LM (0,0-100,0).

JI71s1 ’BMEHEeHHs 4acTOThl CUTHaJA:
p.ChangeFrequency (freq)

rae freq— 4acTtora curHaia, ['u.

Jlns u3menenus padodero nukia [HIWMM:
p.ChangeDutyCycle (dc) # where 0.0 <= dc <= 100.0
Octanos Bbrmauu curtaia [IIMM na koHTaKkTe:
p.stop ()

B nuctunre 6.2 mpencraBieH mpuMep TUIABHOTO BKJIFOUYEHUS/BBIKITIOUEHHUS CBETOIMO/A,
MOAK/IFOYEHHOTO K KOHTAKTY.

NncTuHr 6.2. NMpumep nnaBHOro BKNOYEHUS/BLIKINIOYEHUsS1 cBeToamnoaa

import time

import RPi.GPIO as GPIO
GPIO. setmode (GPIO.BOARD)
GPIO.setup (12, GPIO.OUT)

p = GPIO.PWM (12, 50) # xoHTakT 12 yactora 50 T
p.start (0)
try:

while 1:
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for dc in range (0, 101, 5):
p.ChangeDutyCycle (dc)
time.sleep(0.1)

for dc in range (100, -1, -5):
p.ChangeDutyCycle (dc)
time.sleep(0.1)

except KeyboardInterrupt:
pass

p.stop()
GPIO.cleanup()

OYHKLMS 0KUIAHUS COOBITUSI — M3MEHEHHs COCTOSHUSI Ha BXOJie TN — BBITVIAIUT CJlie-
TYIOIIMM 00pa3oM:

GPIO.wait for edge(channel, GPIO.RISING)
GPIO.wait_for_edge(channel, GPIO.FALLING)
GPIO.wait for edge (channel, GPIO.BOTH)

Ota QyHKIMS TpephiBaeT BBHIMOJIHEHUE MPOrPaMMBbI 10 U3MEHEHHsI COCTOSTHUSI Ha BXO/Ie
GPIO. B otnuune ot Hee QyHKIUS add event detected() BBITIOJHSETCS B IUKJIE TMPO-
IpaMMBbl, U JIsl TOrO, YTOOBI Y3HATh 00 U3MEHEHUU cocTosiHMs Ha koHTakTe GPIO, Heob-
XOJIMMO B LIMKJIE MPOBEPSTh HACTYIJIEHUE COOBITUS event detected ():

GPIO.add event detect (channel, GPIO.RISING

if GPIO.event detected(channel):
print ('Button pressed')

Kaxnapiii koHTakT GPIO MoxkeT ObITh HacTpoeH Ha pabOTy B pexuMme IMpepblBaHus,
B OTOM CJly4yae NMpH HACTYIUIEHUM COObITHS Ha KOHTaKTe yrpapliieHue nepenaercs QyHk-
uuu o6paboTku npepbiBanvs. OyHKIMs 00pabOTKU MpepbiBaHUs paboTaeT B OTAEIbHOM
NOTOKE, He MpepbIBasi BbINOJHEHUs] OCHOBHOM MPOrpaMMbl:

def my callback(channel) :
print ('obpaborka npepeBaHusg! ")
GPIO.add event detect (channel, GPIO.RISING, callback=my callback)

B koHue 000l mporpaMMbl peKOMEHIyeTCs OUYHUCTUTbh BCE PECypChl, KOTOpbIE MOTJHU
UCIIONIB30BaThCs. JlJI1 TAKOM OYMCTKHU B KOHILIE CKPUIITa HAJO0 NMPEyCMOTPETh KOMaHY:

GPIO.cleanup ()

Jlist cOpoca 0THOrO KOHTaKTa CIY>KUT KOMaH/Ia:

GPIO.cleanup (channel)

6.1.3. YnpaBsneHue GPIO u3 asbika C

Jlnst pabotel ¢ GPIO Ha s3pike C TpeOyeTcs crienmaibHas 6ubiroreka bcm2835, ckauaTh
KOTOPYIO MOKHO ¢ caiita http://www.open.com.au/mikem/bcm2835/index.html. B no-
MOIIb T€M, KTO MPHUBBIK NHUcaTh nporpammbl s Arduino, 'opaon Xenaepcon (Gordon
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Henderson, https://projects.drogon.net/) Hancan Arduino-nogo0Hyr0 OUONMMOTEKY Ha
C (WiringPi), KoTOpy1O MBI U YCTAaHOBHUM:

cd /tmp

wget http://project-downloads.drogon.net/files/wiringPi-1.tgz
tar xfz wiringPi-1.tgz

cd wiringPi/wiringPi

make

sudo make install

Jlia mpumepa HamuileM ¢ UCIOJb30BaHUEM OUOIMOTEKH wiringPi MPOrpaMMy MHUTIaHUs
CBETOJMOAOM, MOAKIIOYeHHBIM K BbiBoay GPIO4, ¢ nepuoanuHocThio 2 cekyHabl. Cae-
toauona mnoAkaouaeM K kKoHTakty GPIO4(7) u uvepe3 pesuctop 220 Om Ha "zemto".
TekcT aTol nporpammsl (daiin blink.c) mpeacTaBieH B JUCTUHTE 6.3.

JlncTuHr 6.3. ®ann blink.c

#include <wiringPi.h>
#include <stdio.h>

int main (void)
{
int pin = 7;
printf ("Raspberry Pi wiringPi blink test\n");
if (wiringPiSetup() == -1)
exit (1);

pinMode (pin, OUTPUT) ;

for (i:){
printf ("LED On\n");
digitalWrite (pin, 1);
delay (1000) ;
printf ("LED Off\n");
digitalWrite (pin, 0);
delay (1000) ;

}

return 0O;

Komnunupyem kon;:

gcc -o blink blink.c -L/usr/local/lib -lwiringPi

N 3anyckaewm:

sudo ./blink

CBeToauod TOJKEH MUTaTh.
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6.1.4. NMNopgknioyeHue K Raspberry Pi
XUNOKOKpUctTaninyeckoro gucnnes
Paccmotpum B kauecTBe mpumepa noakimoueHue k Raspberry Pi ywepes BeiBogsl GPIO
sxunkokpuctadeckoro (JKK) aucruies wh1602 Ha 6a3e konTposiepa HD44780. Otot

MOHOXPOMHBIN JucIiel (puc. 6.4) UMeeT ONMUMOHAIBHYIO MOJICBETKY U MOXET oToOpa-
J)KaTh 2 cTpoku 1o 16 cumBoJioB. Pa3zpeuienmne cumMBoiIoB — 5x8 Touek.

Cxema noaximouenus XKK-nucrnnes k BeiBogam GPIO npencrasnena Ha puc. 6.5.

Puc. 6.4. MoHoxpomHbIi XKK-gucnnein wh1602

Raspberry Pi GPIO

1 +3.3B +5B 2

Wh1 602 3 GPIO0 +5B 4
5 GPIO1 GND 6
D7
D6 7 GPIO4 GPIO14 8 —
D5
9 GND GPIO15 10
D4
LCD 11 GPIO17 | GPIO18 12
RS
E 13 GPI021 | GND 14

RIW __I 15 GPI022 | GPI023 16

— 17 _+3.3B GPIO24 18

Vss Vdd Vo 19 GPIO10 | GND 20
21 GPIOY GPI025 22

23 GPIO11 | GPIO8 24
| 25 GND GPIO7 26
®
R1
1k

Puc. 6.5. Cxema nogkntovenus gucnnes K seisogam GPIO
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KK-nucrnineit wh1602 nmeer pexMM camMOTECTUPOBAHUS, KOTOPbIM MOYKHO BKIIIOUUTb,
MOJICO€AUHUB BBIBOJIbI:

O 1— Vss;
O 2 — Vdd;
3 3— Vo.

Bepxnuii psg cMMBOJNIOB AMCIUIes MO/DKEH UEIUKOM 3arOJIHUThCS TEMHBIMH TPSIMO-
yrojisHUKaMH (puc. 6.6).

Puc. 6.6. TecTt ancnnes

Jucnineii wh1602, kak 1 npoure Ha koHTposuiepe HD44780, noanep:krBaeT 1Ba BapuaH-
Ta napasuiesabHoro uHTepgeiica:

O 8-6utHbii, BeIBoAbI DB0—DB7, 3a oquH TakT nepenaercs 1 6aiit (8 6utoB);
O 4-6utHsli, BeIBoabI DB4—-DB7, 3a oquH TakT niepenaeTcs mojioBuHa Oaiita (4 6ura).

Knacc Python s ynpaBieHus: KUIKOKPUCTAITMYECKAM JUCTIEEM JOCTYNEH Ha caiTe
Github (https://github.com/adafruit/Adafruit-Raspberry-Pi-Python-Code):

git clone git://github.com/adafruit/Adafruit-Raspberry-Pi-Python-Code.git
cd Adafruit-Raspberry-Pi-Python-Code
cd Adafruit CharLCD

B nuctunre 6.4 npuBenmeHo coaepkumoe ckpunra (¢aiin LCD_example.py) ajis BbIBOJA
Ha AucIuiei uHQopMalMy O 3arpy3ke u Temreparype mpoieccopa. CKpUNT OCHOBaH Ha
kiacce s3bika Python Adafruit CharLCD Ajisl yrpaBlieHHUs AUCIIICEM.
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Nuctunr 6.4. ®ann LCD_example.py.py

#!/usr/bin/python

from Adafruit CharLCD import Adafruit CharLCD
from subprocess import *

from time import sleep, strftime

from datetime import datetime

lcd

Adafruit CharLCD()

cmdl = "cat /proc/loadavg"
cmd2 = "/opt/vc/bin/vcgencmd measure temp"

lcd.begin(16,2)

def run cmd(cmd) :
p = Popen(cmd, shell=True, stdout=PIPE)
output = p.communicate () [0]

return output

lcd.clear ()
lcd.message (" Adafruit 16x2\n Standard LCD")
sleep(3)

while 1:
lcd.clear ()
load = run cmd (cmdl)
temp = run cmd(cmd2)
#lcd.message (datetime.now () .strftime ('3b %d %H:%M:%S\n'))
#lcd.message ('IP %s' & ( ipaddr ) )
loads=load.split (' ")
loadavg=int (float (loads[0]) *100)
lcd.message ("loadavg="+str (loadavg)+"s\n" )
lcd.message (temp )
sleep(2)

GPIO.cleanup()

Ha puc. 6.8 nmokazan BeIBOJ pe3yIbTaTOB pabOTHI CKPUMTA HA dKPaH JUCTUICS.

lMMPUMEYAHUE

Kog atoro ckpunTa (cpann LCD_example.py) U KOA Knacca Ans ynpasrneHus gucnneem (dpann
Adafruit_CharLCD.py) Bbl HangeTe B nanke glava_06\lcd1602 CONPOBOXAAKOLLEro KHUry arek-
TPOHHOTO apxmBa (CM. MPUIIOXeHUe).
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Puc. 6.7. PesynbtaT paboTbl ckpunTta

6.1.5. Cxema nogkn4yeHUA TerieBU3MOHHOTIO NyrbTa
K Raspberry Pi Ha guctpnoyruse Raspbmc
PaccmoTpuM mipoliece noAkItOYeHUs TeJleBU3MOHHOro mysibTa K MUHU-IIK Raspberry Pi

Ha nuctpubytuBe Raspbme. B atom npumepe vcnosb3oBan uHdpakpacHsiii (MK) pecu-
Bep SM3374 (puc. 6.8). Cxema NoJKJIIOUEHHS] pECUBEPA NMPEACTaBlIeHa Ha puc. 6.9.

GND

Vg oUT

Puc. 6.8. IK-pecusep SM3374

JlexonupoBaTh WHGpaKpacHbIe CUTHAJIBI MHOTHX (HO HE BCEX) OOBIUHO HMCMOJIb3YyEeMbIX
MyJIbTOB TUCTaHIIMOHHOTO ynpapieHus no3BojseT nakeT LIRC (Linux Infrared Remote
Control, undpakpacueiii [1JIY nna Linux). LIRC 3anyckaercs kak JAeMOH, KOTOPBIi
nexoaupyet MK-curnansl, nonydeHHble OT ApaiiBEpOB YCTPOMCTB, M MPeNAOCTaBIsSET Ha
COKEeTe COOTBETCTBYIOLLYIO MHpopMaluio. HaMm Hy)XHO YCTaHOBUTH STOT MakeT U €ro
KJIMeHTCKUe Oubnuoreku. Bee nelicteus npousBoaum yepe3 SSH-coennHeHue:

sudo apt-get install lirc liblircclient-dev
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BHocum usmenenus B ¢ariin /etc/modules, 3amicaB TyJa CTPOKHU:
lirc dev
lirc rpi gpio in pin=18
DTO NpUBEET K 3aMMyCKy MOAYJIS MIPU 3arpy3Ke.
Raspberry Pi GPIO
1 +3.3B +5B 2
3 _GPIOO | +5B 4
5 GPIOT GND___ &
7_GPIO4 | GPIO14 8
9 GND GPIO15 10 SM3374
100 5
11_GPIO17 | GPIO18 12 j—T—D—T T Vee
+ + 3
13 _GPIO21 | GND 14 ouT

1 1 ‘1 1
15 GPIO22 | GPIO23 16 lOOn lOu i lOOn 1 GND

17 _+3.38B GPI024 18 =

19 GPIO10 GND 20

21 GPIO9 GPIO25 22

23 GPIO1 GPIO8 24

25 GND GPIO7 26

Puc. 6.9. Cxema noaknioveHus IK-pecusepa SM3374 k Raspberry Pi

Nzmensiem conepxkumoe (aiina /etc/lirc/hardware.conf (TucTuHr 6.5).

JluctuHr 6.5. ®ann /etc/lirc/hardware.conf

# /etc/lirc/hardware.conf

#

# Arguments which will be used when launching lircd
LIRCD ARGS="--uinput"

#Don't start lircmd even if there seems to be a good config file
#START LIRCMD=false

#Don't start irexec, even if a good config file seems to exist.
#START IREXEC=false

#Try to load appropriate kernel modules
LOAD MODULES=true

# Run "lircd --driver=help" for a list of supported drivers.
DRIVER="default"
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# usually /dev/lircO is the correct setting for systems using udev
DEVICE="/dev/lircQ"
MODULES="1irc rpi"

# Default configuration files for your hardware if any
LIRCD CONEF=""
LIRCMD CONE=""

Jlns BeimosiHeHUs1 ObICTpOro Tecta, 4ToObl yBUAEeThb, 4To LIRC pabotaer, HeoOxonumo
OCTaHOBHUTB J€MOH lirc M 3aIyCTUTh mode2:

sudo modprobe lirc rpi
sudo kill $ (pidof lircd)
mode?2 -d /dev/1lircO

HpI/I Ha’>XaTUHM KHOIIOK Ha ITYJIbTC TUCTAHIMOHHOI'O YIIPABJICHHUA mode2 BbBIBEACT B TCPMU-
HaJl JJIMHBI I/IH(i)paKpaCHbIX HUMITYJIBCOB!

pulse 168
space 4816
pulse 169
space 4784
pulse 1333
space 3638

Tenepb HamM HY>KHO Pa3Ao0bITh (aiin KoHpuUTryparuu lircd.conf ¢ kogamu kHomok. Ha caii-
te http://lirc.sourceforge.net/remotes MOXxHO HalTH y>ke TOTOBbIe (pailyibl KOHpUTYpa-
UMW JJI9 OYeHb MHOTMX MysbToB. EcTh Tam Takoi ¢aiin m asig Mcrnosib3yemMoro MHOMU
nyabTa LG 6710V00090D. Coaepxkumoe ero npeacTaBjieHO B JUCTUHTE 6.6.

NMucTtnhr 6.6. ®ann koHdurypauum lircd.conf

begin remote
name LG 6710vV00090D

bits 13

flags RC5

eps 30

aeps 100

one 805 876
zZero 805 876
plead 713

gap 121999
toggle bit 2

begin codes
power 0x100C
mute 0x100D
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1 0x1001
2 0x1002
3 0x1003
4 0x1004
5 0x1005
6 0x1006
7 0x1007
8 0x1008
9 0x1009
0 0x1000
eye 0x1037
i-ii 0x1036
pr-up 0x1020
pr—-down 0x1021
vol-down 0x1011
vol-up 0x1010
ok 0x1025
g-view 0x1032
list 0x1034
psm 0x100E
Ssm 0x1016
sleep 0x1026
picture 0x1013
sound 0x1024

end codes
end remote

3akavaHHbIid (aiin kKoHpUrypauud HeoOXoIMMO MepeuMeHoBaTh B lircd.conf U CKOMUPO-
BaTh B marnky etc/lirc. Ecnu ¢aiin koHurypaumu Bauiero myJjibTa HalTH He yaacTcs, is
€ro CO3JaHMs MOYKHO BOCIIOJIb30BAThCS MIPOrPaMMOM irrecord:

irrecord -d /dev/lircO ~/lircd.conf

3anycTUB NporpaMMy, Ha)KMMaeM KHONKM Ha IMyJbTe O TEX IOp, MOKAa HAa DKpAaHE He
nosisiTcst 80 ToUek, U BOMBaeM HAaMMEHOBAHUS KHOIOK. 3aTeM OMsTh HAXKMMAaeM KHOIKH.
[TomyumBmiics aiin lircd.conf 1 momecTuM B manky /etc/lirc.

Tenepp 3axonum Ha MuHU-IIK Raspberry Pi u uyepe3 mento Raspbmc IIporpammsi |
Raspbms Settings | IR Remote ycraHapjinBaeM MOJJIEPXKKY HaIEro IMyjbTa, yKas3aB
KOH(pUrypaurMoHHbIN (aiin lircd.conf (puc. 6.10).

BaHYCKaeNICGPBHC:
service lirc start
HaOupaewm:

irw

Tenepp npu HaxxaTun Ha kHonky MK-mynera LIRC nepenaer cucteme Ha3BaHUs KHOIIOK.
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HacTpoWku - Raspbmc Settings

Network Configu... Nightly Build Co... System Configur... IR Remote

Enable GPIO TSOP IR Receiver

Mo ymonvaHuio

Puc. 6.10. YcraHnoBka noggepxkm MK-nynsta B Raspbmc

B pazo. 5.12 mbl craBuaM 3agaded MCMOJb30BaTh MYJbT B MeEIWANpPOUrphIBATEE
Raspbmc. [[nst aToro Heooxogumo co3naTh (aitn ~/.xbmc/userdata/Lircmap.xml, BBeCTH B
HY’>KHbI€ TI0JIS Ha3BaHWe ycTpoicTBa, pyHkunn XBMC u coOTBETCTBYIOLIME UM Ha3Ba-
HUSl KHOTIOK mynbTa u3 (paiina lircd.conf. [Ipumep caiina Lircmap.xml npyBeieH B JIUCTHUH-
re 6.7. B HeM 3a1€HiCTBOBaHbI BCETO YEThIPE KHOMKH.

JiIncturr 6.7. ®aun Lircmap.xml

<lircmap>

<remote device=" LG 6710V00090D">
<left>vol-down</left>
<right>vol-up</right>

<up> pr-up </up>

<down> pr-down </down>
<enter>ok</enter>

</remote>

</lircmap>

6.2. octyn Kk nopTtam GPIO
Yyepe3 BeO-uHTEepdhenc

Jna noctyna k noptam GPIO uyepes BeG-uHTepderic Mbl BocnosibzyeMcs WeblOP1i—
(dpeiMBOPKOM, MO3BOJISIOIIMM KOHTPOJIIMPOBATH COCTOSTHUE M YITPABIIATH BCEMHU MOPTaMH
GPIO nokanbHO WM ynaneHHo, U3 Opay3epa WiIH JIF0O00ro MpUIoKeHUS.
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Bosmosknoctn WeblOPi:

REST API uepez HTTP u CoAP ¢ nognepxkoi MyJbpTHKACTa;

pabora ¢ GPIO, Serial, I°C, SPL, 1-Wire;

BCTpoeHHas nojiep:kka 6osee yem 30 yctporicts, Britouas LIATL, AL, natuukw;
coBMecTUMOCTh ¢ Python 2 u 3;

3aIMTa JIOTMHOM/TIapoJieM;

aaaaag

MHOKECTBO MPUMEPOB.

Jlns yeranoBku peiimBopka WeblOP1 na OC Raspbian HeoOxoaumo ckayaTb COOTBET-
CTBYIOUIWI apXuB, U3BJIeYb CoOJlep)Kaliuecs B HeM (pailyibl U 3amyCTUTh CLIEHApUil ycTa-
HOBKH, KOTOPbIi aBTOMATHYECKH 3arpy3uT U HHCTAJUTUPYET HEOOXOAUMbIE 3aBUCUMOCTH:

wget http://webiopi.googlecode.com/files/WebIOPi-0.6.0.tar.gz
tar xvzf WebIOPi-0.6.0.tar.gz

cd WebIOPi-0.6.0

sudo ./setup.sh

Ilocne poctarouHo npoaosmkuTeabHO yctaHoBkM WebIOPi roroB k 3amycky. Jlydine
3aMycKaTh €ro Kak CepBuUC:

sudo /etc/init.d/webiopi start

Ecnu HyxHO, yToO6b1 WebIOPi cTapToBanm aBTOMaTHYeCKH MPU 3arpy3Ke CUCTEMBI, Bbl-
MOJTHUTE CJIEIYIOUIYI0 KOMaH/Yy:

sudo update-rc.d webiopi defaults

€« 2 C [}192.168.0.101:3000

WeblOPi Main Menu

GPIO Header

Control and Debug the Raspberry Pi GPIO with a display which looks like the physical header.

GPIO List

Control and Debug the Raspberry Pi GPIO ordered in a single column.

Serial Monitor

Use the browser to play with Serial interfaces confisured in WebIOPi

Devices Monitor

Control and Debug devices and circuits wired to your Pi and confisured in WebIOPL

Puc. 6.11. CtaptoBas ctpaHuua WeblOPi
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Ternepp MOXKHO OTKpBITH BeO-Opay3ep Ha JIFOOOM KOMITbIOTEpE B JOMAIIHEH CeTH M Ha-
Opath agpec: http://iprasp:8000, rae iprasp — [P-anpec Raspberry Pi. Ums nosb3oBa-
TeNs: webiopi, MapoJib: raspberry. B pe3ynbTaTe B Opay3epe OTKpoeTcsl cTapToBas CTpa-
Huua WeblIOPi (puc. 6.11).

Ha crpanune GPIO-Header ynpasnenus BeiBogamu GPIO (puc. 6.12) moxHO 3anats
PEeXKUM paboOThI JIFOOOH HOKKHU U YCTAHOBUTh 3HAUEHHE Ha BBIXO/IE.

|1 192.168.0.101:80

ouT GPIO 3 D n GROUND
ouT GPIO 4 n UART TX

GPIO 17 m D GPIO 18 ouT
Sedl  crion Dm crionn  [eIh

ouT GPIO 11 m m GPIO 8

7]
o]
=
=]
o
p 2] ]
o}
=
=]
(=]
A

Puc. 6.12. CtpaHuua ynpasneHus sbisogamu GP1O

6.2.1. YcTaHOBKa nonb3oBaTtesnibckoro naponsa WeblOPi

Cepeep WeblOPi ucnonb3yet 3ammdpoBaHHbId (aii etc/webiopi/passwd, coaepkaliuii
JIOTHH M Mapojib (KaK y>Ke OTMeUaJioCh paHee, MO YMOIYaHHUIO JIOTHH: webiopi, MapoJb:
raspberry). UTOOBI U3MEHUTH TIAPOJIh, HEOOXOIUMO BBHITTOJIHUTh KOMAHITY:

webiopi-passwd

v Jasiee cieqoBaTh MHCTPYKLMAM (puc. 6.13).

&P pi@raspberrypi: ~/WeblOPi-0.6.0 e

Puc. 6.13. NameHeHne napons WeblOPi
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[Tocne u3meHeHus mapoJsi cepBep HEOOXOAMMO Mepe3arpy3uTh:

sudo /etc/init.d/webiopi restart

Jlns castust 3amuThl ipy Bxoze B WeblOPi HeoOxonuMo nubo BBECTH MyCTOM MapoJib,
1160 ynanuTh (daiin /etc/webiopi/passwd.

6.2.2. Hactpouka WebIOPi

HactpauBaetcs cepeep WeblOPi BHeceHueM u3MeHeHuid B (ailn ero koHdurypauuu
letc/iwebiopi/config. CuHTakcuc 3Toro (aiisia Takol xe, kak v 'y npouux INI-daiinos, — on
COAEPKUT HECKOJIBKO pa3fesioB, COAEPKALMX Mapbl "KJI04Y = 3Ha4YeHue" .

bnok [HTTP] mo3BossgeT BKIIOUNTh Win oTkrounTh HTTP, a Takoke M3MeHUTh 3HaUeHHE
nopta. B aTom Oj0Kke MOXKHO HM3MEHHTh MeECTONoJioKeHue aiiyia passwd, JTOMAIIHEH
Marku ¥ Ha3BaHWe UHJekcHoro (daiina HTML:

[HTTP]
enabled = true
port = 8000

passwd-file = /etc/webiopi/passwd
doc-root = /home/pi/webiopi/examples/scripts/macros
welcome-file = index.html

bnok [coap] mo3BONsSET BKIOUMTH WK OTKIIOUMTE cepBep COAP, a Takke W3MEHUTH
3HaYEHHUE Mopra:

[COAP]
enabled = true
port = 5683

multicast = true

briok [GPIO] MO3BOJSET YCTAHOBUTH TMOJIb30BATEILCKHUE HACTPOUKH M 3HAYCHHUSI JIJTS TTOP-
toB GPIO npu 3anycke WeblOPi. Hanpumep:

[GPIO]

21 = IN

23 = OUT O
24 = OUT O
25 = OUT 1

biiok [~GPIO] MO3BOJISET YCTAaHOBUTH TOJIB30BATEILCKUE HACTPOWKH W 3HAYCHHUS ISt
noptoB GPIO npu nepezarpyzke WeblOPi. Hanpumep:

[~GPIO]
21 = IN
23 = IN
24 = 1IN
25 = OUT O

biiok [SCRIPTS] ompenesnsieT CIMCOK CKPHUMTOB, BBIMOJIHSEMbIX NpH 3amycke WeblOPi.
Hanpumep:

[SCRIPTS]
myscript = /home/pi/webiopi/examples/scripts/macros/script.py
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bnok [REST] mo3Bonsier ¢ nmomoupio REST API (cM. pazo. 6.2.3) orpaHU4uUTh JOCTYI
GET/POST K HEKOTOPbBIM MOPTaM:

[REST]
gpio-export = 21, 23, 24, 25
gpio-post-value = false
gpio-post-function = false
device-mapping = false

brok [DEVICES] mMO3BOJsIET MOJKIIOYMTH yCTpoiicTBa, mnoaaep:kuBaembie WebIOPi,
K KoHKpeTHbIM noptam GPIO (crmcok yctpoiicTs, nogaepkuBaeMbix WeblOPi, Mbl pac-
CMOTPUM B paszo. 6.2.6):

usb0 = Serial device:ttyUSBO baudrate: 9600
adc = MCP3008
dac = MCP4922 chip:1

gpio0 = MCP23017
gpiol = MCP23017 slave:0x21
gpio2 = MCP23017 slave:0x22

pwmO = PCA9685
pwml = PCAS685 slave:0x41

biiok [ROUTES] ompenesnseT CnMCOK MapLIpyTOB Nepeagpecalyn. JTO MO3BOJSET MPU UC-
nosb3oBaHu REST API ckpbITh B agpecHOl CTpoKe 3HaY€HHE MOopTa A0CTyNa WK Jpy-
roe Ha3HaueHue, T. . MPHUIATh aJpecaM yI0OHbIN BUI:

/bedroom/light = /GPIO/25/value
/bedroom/temperature = /devices/temp2/sensor/temperature/c

6.2.3. Bubnuoreka Javascript

WeblOPi Bkntouaet B cebst HTTP-cepBep, obecneunBatoniuii kak HTML-pecypcebl, Tak 1
untepdeiic REST API nns ynpaenenus seiBogamu GPIO. I1pu 3amycke cepBepa 6paysep
cHauana 3arpykaet HTML-¢daiin ¢ BratoueHHol Javascript-Oubinorekoit webiopi.js,
BKJTIOUaronieit 6ubnnoreky jQuery amas acMHXpOoHHBIX Bbi30BOB kK REST API. DtoT Metoa
o4eHb 3 (PeKTUBEH, TOTOMY UTO He TpeOyeT 1Jig1 OOHOBJIECHHS TaHHBIX OOHOBJICHUS CTpa-
Hutel. Pacmputs Bo3mokHocT WebIOPi MokHO TiyTeM 3arpy3ku CO3JaHHOTO C HC-
nonp3oBaHueM Arduino-mooOHOro CHMHTAaKCcHca MOJIb30BaTeNbcKoro cieHapus Python,
conepykaniero gpyHkumu Hactpoiiku BbiBogoB GPIO (puc. 6.14).

Jlns moaxroueHus: 6ubanoTeku webiopijs Ha ctpanuiie HTML B 650ke [HEADER] mome-
LIAEM CJIEYFOLIMNA KOI:

<script type="text/javascript" src="/webiopi.js"></script>

dyHKUUN Gubnuotekn webiopi.js

[TOsICHEHUE
30ecb 1 panee webiopi ()— Bo3BpallaemMbli 06bekT WeblOPI.
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Browser
YourClient**

HTML

YourScript.js*

Raspberry Pi

webiopi.js

YourScript.py*
HTTP REST API

jQuery webiopi.py

Python

Puc. 6.14. Cxema WeblOPi

PyHkuuna WeblOPi.ready

OYHKIHSA WebIOPi.ready () PErHCTPUPYET (PYHKLHIO OOpaTHOro BBI30BA MPHU 3arpy3ke
OubIMoTeKHu webiopi.js.

CHHTAKCHUC: WebIOPi.ready (callback)

[TapameTp: callback — (pyHKIMSI OOpaTHOrO BHI30OBA.

dyHkuua WeblOPi.setFunction
DYHKIMSA WebIOPi.setFunction () yCTaHaBIMBaeT HazHaueHue BbiBoja GPIO.
CuHTakcuc:
O WebIOPi.setFunction (gpio, func)
(O WebIOPi.setFunction (gpio, func, callback)
[TapameTper:
O gpio— HomMmep BbiBoja GPIO;
(0 func — Ha3HA4Y€HUE BHIBOJIA:
® IN — BBIBOJI KOHPUTYPHUPOBaH KaK BXOI;
® OUT — BBIBOJI KOH(UTI'YPHPOBAH KaK BBIXO/I;
e PyM — BBIBOJ KOHUrypupopaH kak [IIMM-ebixos.

O callback — (pyHKUHMS 0OpaTHOTO BBI30OBA.

dyHkuua WeblOPi.digitalWrite

@DYHKUUS WebIOPi.digitalWrite () ycTaHaBiMBaeT uudpoBoe 3HaueHue BbiBoga GPIO,
CKOH(UTYpUPOBAHHOTO KaK BbIXOJ (OUT).

CuHTakcuc:
O WebIOPi.digitalWrite (gpio, value)
O WebIOPi.digitalWrite (gpio, value, callback)



174 lnaea 6

[TapameTpsr:
O gpio— HoMmep BbiBoja GPIO;
(O value — 3HaueHue AJis BbiBoaa (0 wnm 1);

O callback — (pyHKUHMS OOpaTHOTO BBI30OBA.

dyHkuua WeblOPi.digitalRead

DYHKIMS WebIOPi.digitalRead () MojiydaeT 3HaueHue ¢ BbiBoaa GPIO, ckondurypupo-
BaHHOI'O KakK BXOJ (IN).

CuHTaKCcuC:

O WebIOPi.digitalRead (gpio)

O WebIOPi.digitalRead (gpio, callback)
[TapameTpsr:

O gpio— HoMep BbiBoja GPIO;

O callback — GyHKIMS 0OpaTHOTO BbI3OBA.

BozBpamaemoe 3Hauenue: value (0 wnm 1).

PyHkuua WeblOPi.toggleValue

DyHKUMA WebIOPi.toggleValue () mepextoyaeT 3HayeHue Ha BbiBojge GPIO nHa mportu-
BOITOJIO’KHOE.

CHHTaAKCHUC: WebIOPi. toggleValue (gpio)

[TapameTp: gpio — HOMep BeiBOAa GPIO.

PyHkuua WeblOPi.callMacro

DYHKIMS WebIOPi.callMacro () BBIMOJHAET MakpodyHKIUO Ha ceppepe WeblOPi. Mak-
poc MOXKeT OOBSIBIATECS B ckpunTe Python, 3amyckaemom mipu crapte WebIOPi.

CuHTakcuc:

(J WebIOPi.callMacro (macro)

J WebIOPi.callMacro (macro, args)

(J WebIOPi.callMacro (macro, args, callback)

[Tapametper:

O macro — HaUMEHOBaHHE MAaKPO(PYHKIIHUH;

O args — MaccuB MepeaaBaeMbIX apryMEHTOB ISl MaKpO(PYHKLUU;

O callback — GyHKIMS 0OpaTHOTO BBI3OBA.

PyHkuma WeblOPi.outputSequence

(DyHKuI/Iﬂ WebIOPi.outputSequence () OTHPAaBJIACT MNOCACA0OBATEIILHOCTD OUTOB HA BbI-
xox GPIO.
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CuHTakcuc:

O WebIOPi.outputSequence (gpio, period, sequence)

J WebIOPi.outputSequence (gpio, period, sequence, callback)
[TapameTpsr:

O gpio — BeIBOJ GPIO;

O period — BpeMs OTIPABKH MCEK OJHOTO OWTa;

[ sequence — MOCJIEAOBATEILHOCTL OUTOB;

O callback — GyHKIMS 0OpaTHOTO BBI3OBA.

[Tpumep:

var sequence = "01010100110011001100101010";
// OTIpaBka IOCJIENOBATEJLHOCTM Ha gpio 7 ¢ nepuomom 100 mMcex
webiopi () .outputSequence (7, 100, sequence, sequenceCallback);

PyHkuua WeblOPi.pulse

DyHKIMS WebIOPi.pulse () OTHpaBigeT umnyJibe Ha Beixoa GPIO.
CuHrtakcuc:

O WebIOPi.pulse (gpio)

O WebIOPi.pulse (gpio, callback)

[TapameTpsr:

O gpio — BeIBOJ GPIO;

O callback — (QYHKUMS OOpaTHOrO BbI30OBA.

dyHkuua WeblOPi.pulseRatio

DYHKIMA WebIOPi.pulseRatio () ornpasiseT HIMM-curnanel Ha Beixog GPIO.

CHHTaKCHC:

O WebIOPi.pulseRatio (gpio, ratio)

(J WebIOPi.pulseRatio (gpio, ratio, callback)
[TapameTpsr:

O gpio — BeIBOJ GPIO;

(O ratio— 3Hauenue ajsa curdana [IAM (0,0-1,0);

O callback — (QYHKUMS OOpaTHOrO BbI30BA.

PyHkumna WeblOPi.pulseAngle

@OyHKUMA WebIOPi.pulseAngle() otnpasiser IMM-curnanet Ha Bbixog GPIO. Orta
dbyHKIMS ynoOHa TMpU ynpaBie€HUU CEPBONMPUBOJAMM I YCTAHOBKH yrjla MOBOPOTA

pabouero oprana ot —45 o +45 rpamycos.
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CuHTaKcuc:

(0 WebIOPi.pulseAngle (gpio, angle)

J WebIOPi.pulseAngle (gpio, angle, callback)
[TapameTpsr:

O gpio — BeIBOJ GPIO;

O angle — 3HaueHue curHana [LIAM (ot —45 no +45);

O callback — GyHKIMS 0OpaTHOTO BBI3OBA.

dyHkuua WeblOPi.createButton

DYHKIUS WebIOPi .createButton () BO3BpalIaeT OOBEKT — MPOCTYIO KHOTIKY.
CuHrakcuc:

(J WebIOPi.createButton(id, label)

0 WebIOPi.createButton(id, label, mousedown)

O WebIOPi.createButton (id, label, mousedown, mouseup)

[TapameTpsr:

O id — uaeHTUPUKATOP KHOIKH;

0 label — HAANUCH HA KHOIKE;

O mousedown — d)yHKHI/I}I, BbI3bIBacMasd 11pu COOBITHH mousedown (H&DKaTI/Ie 1o KHOHKG);
O mouseup — (YHKILMS, BbI3bIBA€MAasl IPU COOBITUU mouseup (OTIMYCKaHHUE KHOMKH).

lMMPUMEYAHUE

Co0ObITUSA mousedown U mouseup B OCHOBHOM MCNOJb3YOTCA, KOrga NAeT HaXaTtmne Ha KHOMKY,
nepemMeLlleHne ee, a NoToM Mblillb OTMNYCKaeTCA.

YTo06BI KHOMKA MOSBUJIACH Ha CTpaHHULE, €€ H€06XOI[I/IMO ):[O6aBI/ITB — HaIllpUMCEp, TaK:

button = webiopi () .createButton ("btl", "buttonl", fun down, fun up);
S("#divl") .append (button) ;

PyHkuua WeblOPi.createFunctionButton

DYHKIMS WebIOPi.createFunctionButton () CO31aeT OOBEKT — KHOIIKY, MPU HaXKaTUU HA
KOTOpYIO U3MeHsieTcsl HazHaueHue BbiBojia GPIO.

CHHTAKCHUC: WebIOPi.createFunctionButton (gpio)

[lapaMeTp: gpio — BBIBOJ, HaA3HAUYEHHE KOTOPOro U3MeHseTcs (IN, OUT), MPU 3TOM Ha
KHOMKe BbIBOAUTCS cooTBeTcTByoas Haanuch (IN, OUT).

PyHkuua WeblOPi.createGPIOButton

@DYHKUUS WebIOPi.createGPIOButton () CO3/1a€T OOBEKT — KHOIIKY, IPU HAXKaTUU Ha KO-
Topyto usMensiercd 3Hauenue (0 wim 1) BeiBoga GPIO.

CHHTAKCHUC: WebIOPi.createGPIOButton (label, gpio)
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[TapameTper:

(3 label — HAAMUCH HA KHOIKE;

O gpio— BBIBOJ, HA3HAYEHUE KOTOPOro u3MmeHseTcs (0, 1), MpyU 3TOM Ha KHOIKE BbIBO-
OWTCs cooTBeTCTBYIoMIAs Haanuch (0, 1).

dyHkuua WeblOPi.createMacroButton

DyHKLIMS WebIOPi.createMacroButton () CO3Aa€T 00BEKT — KHOIIKY, NMPH Ha)XaTUHW Ha
KOTOPYIO BBINOJIHSAETCS MaKpO(pyHKLMs Ha cepBepe (MakpOoPyHKLMH MPOMUCHIBAIOTCS
B Python-ckpunre, 3amyckaemom npu cTapTe webiopi).

CHHTAaKCHUC: WebIOPi.createMacroButton (id, label, macro, args)
[TapameTpsr:

O id — uaeHTUPUKATOP KHOIKH;

O label — HaAIIUChb Ha KHOIIKC,

O macro — Ha3BaHHE MaKpOYHKIIMHM Ha CEPBEPE;

O args — CIKCOK MapaMeTpPOB, NMepeIaBaeMbIX MaKpO(yHKILIMH.

dyHkuna WeblOPi.createSequenceButton

(I)yHKLII/ISI WebIOPi.createSequenceButton () CO31a€T 00BEKT — KHOIIKY, IIPpHU HA>KaTUH Ha
koTopyto Ha BbiBog GPIO otnpaensieTcs nociaenoBaTesibHOCTh OUTOB.

CHHTaAKCHUC: WebIOPi.createSequenceButton (id, label, gpio, period, sequence)
[TapameTpsr:

O id — uaeHTUPUKATOP KHOIKH;

O label — HaAIIUCh Ha KHOIIKEC,

O gpio— BBIBOJ AJI OTIPABKH MOCJIEIOBATEIbBHOCTH OUTOB;

O period — BpeMs OTIPABKU OJHOI0 OUTa (MCeK);

0 sequence — [NOCJIECA0OBATCIIBHOCTD OWUTOB B BHUAC CTPOKH.

O Ilpumep:

button = webiopi ().createSequenceButton ("butl", "labell", 25, 100,
"01010100110011001100101010™) ;

S ("#divl"™) .append (button) ;

dyHkuua WeblOPi.createRatioSlider

DYHKIUS WebTOPi.createRatioSlider () co3maeT 00beKT — mKaimy (puc. 6.15), momoxe-
HUEM yKazaTeJssi Ha KoTopoi peryaupyetcs 3HaueHue [IIMM-curnana va Beisoge GPIO.

CHHTaAKCHUC: WebIOPi.createRatioSlider (gpio, ratio)
[Tapametper:
0 gpio — BBIBOA AJIsA OTHpaBKH IMOCJIE€A0BATCIIBHOCTHU 6I/ITOB;

O ratio— HavanbHoe 3HavyeHue s [IIUM (0,0—1,0).
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[Tpumep:

button = webiopi ().createRatioSlider (24, 1.0);
S("#divl") .append (button) ;

dyHkuna WeblOPi.createAngleSlider

@DYHKUUS WebIOPi.createAngleSlider () CO3/1a€T OOBEKT — LIKAITY, MOJOXKEHUEM yKaza-
TeJisl KOTopoil perynupyerca 3HaueHue LIIMM-curnana, nomaBaemoro Ha BeiBog GPIO
MpU yMpaBJieHUH CEPBOINPUBOIOM JJIsl 3HAUSHUI NMOBOpPOTa yriia padoyero oprana ot —45
10 +45 rpamycos.

CHHTAKCHUC: WebIOPi.createAngleSlider (gpio, angle)
[TapameTper:
0 gpio — BBIBOM IJId OTITPpaBKH IMOCJICA0BATCIIBHOCTHU 6I/ITOB;

(O angle — HaudajibHOE 3HaueHUe yria aisa curdana UM (ot —45 ngo +45).

PyHkuua WeblOPi.setLabel

DYHKIHS WebIOPi.setLabel () U3MEHSET HAIMUCh HA KHOIIKE.
(:HHTaKCHCZWebIOPi.setLabel(id, label)

[TapameTpsr:

O id — uaeHTU(UKATOP KHOMKU;

(3 lable — HOBas HAAIMCH J1JIs1 KHOMKH.

B nuctunre 6.8 npencrapieH npuMep Kojaa CTpaHULbl A1 (GOPMUPOBAHUS HJIEMEHTOB
yIpaBJeHus webiopi, a Ha puc. 6.15 npencrasnen Bua 3toi HTML-cTpanuiipi.

NucTtunr 6.8. Npumep koga cTpaHUubI
Ansi oopMMpoBaH1A 3NEMEHTOB yNpaBrieHUsi webiopi

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">

<meta name="viewport" content = "height = device-height, width = 420,
user-scalable = no" />

<title>WebIOPi | Demo</title>

<script type="text/Jjavascript" src="/webiopi.js"></script>
<script type="text/javascript">

webiopi () .ready (function() {

var content, button;

content = $ ("#content");

button = webiopi () .createFunctionButton (25) ;
content.append (button) ;

button = webiopi () .createGPIOButton (7, "SWITCH");
content.append (button) ;
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button = webiopi () .createSequenceButton ("sos", "S.0.S 1", 25,
"01010100110011001100101010") ;

content.append (button) ;

button = webiopi () .createMacroButton ("macro", "Print Time",
"PrintTime") ;

content.append (button) ;

button = webiopi ().createAngleSlider (23, 30);
content.append (button) ;

button = webiopi ().createRatioSlider (24, 0.5);
content.append (button) ;

webiopi () .refreshGPIO (true) ;
1)

</head>
<body>
<div id="content" align="center"></div>
</body>
</html>

1

(@]

0,

&« C [} 192.168.0.101:8000/indexhtml

LED1

&

Puc. 6.15. Bug HTML-cTpaHuubl ¢ anemeHTaMu ynpaBneHma webiopi
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6.2.4. MNpoekT ynpaBneHusi Beb-kamepou

Ha cepBornpuBogax

Jlns co3gaHusi CBOero mpoekTa ¢ ucrnonb3oBaHueM (peiimBopka WeblOPi Heobxonumo
peann3oBaTh CleIyIole ero KOMITOHEHTHI:

O Beb-untepdeiic — HTML-ctpanuia ¢ ucnonbzoBanreM 6MOIMOTEKH webiopi.js;

O cepBepHbIi CKpUNT Ha si3bike Python, 3amyckaemblil npu ctapTe webiopi ISl peav3a-
uuu (pyHkHMoHana BeO-uHTepdeiica;

O daiin koHpUTrypalMK ¢ YCTAHOBKON HavajlbHbIX 3HAUEHUH MOPTOB.

[ToaroToBMM MPOEKT yrnpaBjieHus U3 BeO-uHTEepdeiica kaMepoit, YKperieHHOM Ha To/IBe-
ce, cHaOkeHHOM cepBonpuBogamMu. M3 BeOG-uHTepdetica MoKHO OyaeT NMOBOpayMBaTh
KaMmepy, a Tak)Ke JeJIaTh CHUMKH W OTIPABJISITh MX HA DJIEKTPOHHYIO MOYUTY.

: furnigy.com

Puc. 6.16. lNoasec ansa kamepbl Puc. 6.17. Cepsonpusog TG9
C cepBonpuBoAamMu
Jliist mpoekTa MoHaa00TCs ClIeyIoIInue eTalu:
O noasec 115 kamepsl (puc. 6.16);
O cepBonpuBoasl TGY (puc. 6.17) — 2 wr.;
O HOIOJIHUTENBHBIHN OJIOK nuTaHus 5 B;
O kamepa Raspberry Camera Board (cm. puc. 3.35).

Jlns ynpaBineHus cepBonpuBogaMu 3ajeictyeM JiBa BbiBojia GPIO (GPIO23 u GPIO24).
DJleKTpruyecKas cxema IMpoeKTa npeacTaBiieHa Ha puc. 6.18.

CHavana HacTpouMm B (aitie koH(purypauuu config, KOTOpbI HAaXOOUTCS B Marke
letc/webiopi/, HEOOXOAMMbIE MapaMeTphl: MyTh K JOMAalUHEN Manke U MyTh K CKPUIITY, BbI-
MOJIHAEMOMY IPH 3aMyCKE webiopi:
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doc-root = /home/pi/webiopi/examples/servo-camera
script = /home/pi/webiopi/examples/servo-camera/camera.py

B pazo. 4.11.2 mbl yxe paccmaTpyuBajiM Mepegayy IMOTOKOBOTO BHUAEO C KaMepbl
Raspberry Pi Camera Board. HemHoro wusmeHum ckpunr 3amycka kamepbl ((aiin
stream_start.sh) — KapTHUHKY, MOJy4aeMyI0 C KaMepbl, JIyUllle COXPaHATh B MarKe Halleu
JIOMAIIIHEW CTPAHULIBI. Coz[epch/IMoe U3MEHEHHOI'O d)al‘/’ma stream_start.sh mpeacraBieHO
B JIUICTHUHTE 6.9.

L7805
1IN ouT|3 Raspberry Pi GPIO

Lipo SND +5V

+
—|f—w 2 —|f—gp 1 _+33B +5B 2
-0

3 _GPIOO | +5B 4
— 5  GPIO1 GND 6

+0

7 GPIO4 GPIO14 8

T % on GPIO15 10 []m
11 GPIO17 | GPIO18 12
Servo -
13 GPIO21 | GND 14 D
GND— * 15 cpio22 | cpiozs 16 P
Vee 4 ~—
S = 17 +3.3B GPIO24 18
19 GPIO10 | GND 20
Servo
21__GPIO9 GPIO25 22
GNDl===
Vee = 23 GPIO11 | GPIO8 24
S — 25 GND GPIO7 26

Puc. 6.18. QnekTpnyeckas cxema npoekTa

Jlncturr 6.9. ®aun stream_start.sh

#!/bin/bash
if [ -d /tmp/stream ];then
echo "/tmp/stream already created"
else
mkdir /tmp/stream
fi

if [ -f /tmp/stream/pic.jpg ];then

echo "raspistill already running"
else

raspistill -w 320 -h 240 -g 5 -o /home/pi/webiopi/examples/servo-
camera/pic.jpg -tl 100 -t 9999999¢
fi
mjpg streamer -i "input file.so -f /home/pi/webiopi/examples/servo-camera
-o "output http.so -w /home/pi/webiopi/examples/servo-camera"
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Hanmmem Ha Python cepBepHbIli CKpUNT camera.py, KOTOpBIH OyaeT 3amycKarbes MpH
3amycke webiopi. B ckpunTe mpornuiieM Ha3HAYeHUE KOHTAKTOB, MAKPOChI U BBITOJIHUM
HavyaJbHbIN 3aMycK KaMepbl MOTOKOBOTO Buaeo. CoAep:KMMOe CKpUIITa camera.py Mpe/-
CTaBJIeHO B JUCTHHTE 6.10.

VYnpapnsitouige KOHTAKThl CEPBOMPUBOJIOB MOAKIOUYEHbI K BhiBogaM 16 (GPIO23) u 18
(GP1024) GPIO. Ilntoc eite ogHa AOMOJHUTEIbHAS OILMSI — MUraHWe CBETOJIMOA,
MOAKJIIOUEHHOT0 K BbiBoAy 22 (GPIO25).

Nuctunr 6.10. CepBepHbIN CKPUNT camera.py

import webiopi

import sys

import time

from subprocess import call

GPIO = webiopi.GPIO

SERVOl = 23
SERVO2 = 23
LEDI = 25

def camera start():

return code = call("/usr/share/webiopi/examples/servo-
camera/stream;start.sh", shell=True)

def setup():
webiopi.debug ("Blink script - Setup")
# YcranoBka BHBOHNOB GPIO
GPIO.setFunction (SERVO1l, GPIO.PWM)
GPIO.setFunction (SERVO1l, GPIO.PWM)
GPIO.setFunction (LED1, GPIO.OUT)
GPIO.pwmWriteAngle (SERVO1, O0) # set to 0 (neutral)
GPIO.pwmWriteAngle (SERVO2, O0) # set to 0 (neutral)
GPIO.digitalWrite (LED1, GPIO.HIGH)
camera start ()

# Imxs loop ()

def loop():
# Toggle LED each 5 seconds
value = not GPIO.digitalRead (LED1)
GPIO.digitalWrite (LED1, value)
webiopi.sleep(5)

# Bo3BpaT BHBOINOB B HaUaJIbHOE COCTOSHME
def destroy():
webiopi.debug ("Blink script - Destroy")
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# Reset GPIO functions
GPIO.setFunction (SWITCH, GPIO.IN)
GPIO.setFunction (SERVO, GPIO.IN)
GPIO.setFunction (LEDO, GPIO.IN)
GPIO.setFunction (LED1, GPIO.IN)

€ € |3 192.168.0.101:3000

down E| up
left 2 right

Puc. 6.19. HTML-cTpaHuua npoekTa ynpasneHusa noABeCOM ANA Kamepbl

BeG-unTepdeiic y Hac OyaeT 1ocTaTOYHO MPOCTOM: /1Ba cllaiiiepa yrpaBjieHHs M0IBECOM
KaMmepbl, KHOMKa JJis oThpaBku (oTro Ha email U kapTHHKA M300pakeHUs C KaMepbl
(puc. 6.19). [Ipu u3MeHeHUH MO3ULMH Cllaiiepa MoABeC MOBOPAYMBAETCS B HAMPaBJIECHUU
BBEpX-BHU3 U BJIEBO-BMNpaBo. M300pakeHre ¢ kaMepbl MOCTOSTHHO OOHOBJISIETCS 3aITyCKOM
GYHKIMM set Timeout (). HeoOxoaumo Takxke 3anmpeTuTh K3IIMpOBaHHUE cTpaHuibl. Koa
HTML-ctpaHulibl camera.html ipeAcTaBiieH B JuctuHre 6.11.

NucTtnnr 6.11. Kog HTML-cTpaHuubl camera.html

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd">

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<meta http-equiv = "cache-control" content = "max-age=0">
"cache-control" content = "no-cache">

<meta http-equiv

<meta http-equiv = "expires" content = "0">

<meta http-equiv = "expires" content = "Tue, 01 Jan 1970 1:00:00 GMT">

<meta http-equiv = "pragma" content = "no-cache'">

<meta name="viewport" content = "height = device-height, width = 420,
user-scalable = no" />
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<title>WebIOPi camera</title>

<script type="text/Jjavascript" src="/webiopi.js"></script>
<script type="text/javascript">

function init () {

var button;

button = webiopi ().createButton ("photo", "big photo", photo);
S ("#cam") .append (button) ;

button = webiopi ().createAngleSlider (23, 30);
$ ("#updown") . append (button) ;

button = webiopi ().createAngleSlider (24, 0);
S("#leftright") .append (button) ;
}

function photo() {
$("#ph") .html ('");
S ("#ph") .html ('<img src="pic.Jjpg">");
}

function get img ()

{

document .getElementById ("imgl") .src="http://192.168.0.101:8080/pic.jpg";
}

webiopi () .ready (init) ;

</script>
<style type="text/css">
button ({
margin: 5px 5px 5px 5px;
width: 150px;
height: 50px;
font-size: 12pt;
font-weight: bold;
color: black;
}
</style>
</head>
<body onload='setInterval ("get img();",1000);"'>
<div style="float:left">
<div id="content" align="center">
<div id="cam"></div>

<div id="vid"><img id="imgl" width="320" height="240"
src="http://192.168.0.101:8080/pic.jpg"></div>

<div>down<span id="updown'"></span>up</div>
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<div>left<span id="leftright"></span>right</div>
</div>
</div>
<div style="float:right" id="ph"></div>
</body>
</html>

lMMPUMEYAHUE

Koabl NUCTUHIOB 3TOro NpoeKkTa Bbl HaaeTe B narnke glava_06\servo-camera CONPOBOXAAl0-
LLIEero KHUry 3r1eKTPOHHOro apxmBa (CM. MPUIOXEHUE).

6.2.5. WeblOPi — noaknroyeHue ycTpoUCTB

®peitmopk WebIOPi no3sosisier ucrionb3oBath ycrpoiictea tunos Serial, I°C, SPI u
1-Wire mpsimo u3 REST API, 6e3 nanucanust makpocoB. CiMCcOK MOAIeP>KMBAEMbBIX J1aT-
YUKOB MMeeTcs Ha cTpaHulie: https://code.google.com/p/webiopi/wiki/DEVICES.

Raspberry Pi GPIO

DS18B20
1 +3.3B +5 B 2 *
SND BQ WRD 3 GPIOO | +5B 4
1 2 3
5 GPIO1 GND 6
b d ® 7 GPIO4 GPIO14 8

9 GND GPIO15 10

11__GPIO17 GPIO18 12

4 7k D 13 _GPIO21 | GND 14
15_GPIO22 | GPIO23 16

—s 17 +3.3B GPI024 18

19 GPIO10 GND 20

21 GPIO9 GPIO25 22

23 GPIO11 GPIO8 24

25 GND GPIO7 26

Puc. 6.20. Cxema nopgkntovenus gatymnka DS18B20

BitounTh MOAAEPIKKY YCTpoOicTBa MOXKHO B Oiloke [DEVICE] (aiina kKoHpuUrypauuu
/etc/webiopi/config, pACKOMMEHTHUPOBAB CTPOKY C BHIOPAHHBIM JATUYUKOM:

[DEVICES]

TMP102
TMP102 slave:0x49

#tempO
ftempl
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temp2 = DS18B20
#temp3 = DS18B20 slave:28-0000049bc218

JaTtuuk cienyet noakatounTh K Bbixoaam GPIO. Ilpumep cxembl noak/iroueHus s 1at-
yrka DS18B20 npeacraiieH Ha puc. 6.20.

BrinonnuB He0OX0aMMbIe MOHTaKHBIE MAaHUTTYJISLIMN, OTKPbIBAEM CTAPTOBYIO CTPAHMILY
WeblIOPi (cM. puc. 6.11), BeiOupaem nyHkT Device Monitor u nonagaeM Ha CTpaHUILY
MOJIKJTFOYEHHBIX YCTPOUCTB (puc. 6.21). B Hamem cioydae 31ech 0TOOpaXkeH TOJBKO 1aT-
yuk Temneparypel DS18B20. Ctpanuua neMOHCTpUpPYET AaHHBIE, MTOJyYaeMble C 1aT4u-
Ka, C OOHOBJIEHUEM MX KaK/ble 5 CEKyH]I.

« C' | [4 192.168.0.101:8000/app/devices-monitor

Devices Monitor

temp2: Temperature: 19.56°C

Puc. 6.21. MoOHUTOpP NOAKNIOYEHHbIX YCTPONCTB

6.3. Nnarta pacwupenHusa Gertbhoard

YerpoiictBo Gertboard mpeicrapnsieT co0oil miaTy paciiMpeHHUs] TOPTOB BBOJIA/BBIBOJIA
(I/O) nns mukpokommerotepa Raspberry Pi. Ilmara moaxmouaercs k mopty GPIO
(General Purpose Input/Output) ¢ moMouIbO JBOMHOTO psiia KOHTAKTOB, PacroI0KEeHHO-
ro B BepXHei jeBoli yactu Raspberry Pi, u pazbema Ha 3amHeit nanenu ruiatel Gertboard
(puc. 6.22).

[Ipy coenuHeHUH >TUX pa3zbeMOB HEOOXOIMMO COOMIOAATh OCTOPOMKHOCTb, T. K. OYEHb
JIETKO MPOMAXHYThCS U MOJKIIOUYUTD TOJIBKO OJAMH PsiJi IITHIPHKOB, YTO MOKET MPUBECTU
k oTkazy noptoB GPIO kak Ha mnate Gertboard, Tak u Ha Gopty Raspberry Pi. Ilnarta
Gertboard nomyvaer nuranue depe3 koHTakThl nmopta GPIO, Tak uro nns Raspberry Pi
norpedyeTcss UICTOYHUK MTUTAHMSI, pACCUYMTaHHBIM HA TOK He MeHee 1,5 A.

[Tnata Gertboard umeer Habop GpyHKUHMOHATBHBIX OJIOKOB (OCHOBHBIE BO3MOKHOCTH Tl1a-
ThI), KOTOPBIE MOTYT OBITh COEIUHEHBI MHOXKECTBOM CIIOCOOOB C pa3IMYHBIMU BHEIIHUMHU
YCTPOMCTBAMHU C MOMOIIBIO HITHIPbKOB-KOHTAKTOB.

OyHKIMOHAJIbHBIE OJIOKH:

O 12 6ydepusrpoBaHHBIX TOPTOB BBOAA/BBIBO/IA C MHAWKALIUCH;

O 3 KHOMKH YIpaBlICHUS;

(O 6-kaHanbHBIM ApaiiBep ¢ OTKPBITBIM KoJjuiekTopoM (50 V, 0.5 A);
(3 KoHTpoJUIep ABUraTess nmocTossHHoro Toka (18 V, 2 A);

[ 28-KOHTAKTHBIN IByHAITPaBJIEHHbIN MTOPT MUKPOKOHTpouiepa ATmega;
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O 2-xkaHanbHbii 8-, 10- unu 12-O6utHerii udpoananorosslii npeodbpaszosarens (D\A);
O 2-kaHanbHbIH 10-OuTHBIN aHanoro-udpoBoii npeodpazoaresb (A\D).

Pacnonoxenue 610k0oB Ha ruiate Gertboard peBusun 2 mokaszaHo Ha puc. 6.23.

o

ra e o -

F:
-

Puc. 6.22. Nnata Gertboard, noakntoueHHasi k Raspberry Pi

BydepnampoBaHHsie NOpThl KoHTtponnep
BBOA2/BbIBOAA, KHOMKW 1 CBETOANOAbI apurartens
OpanBsep
A\D n D\A C OTKPbITbIM
npeobpasoBarenu KOMNEKTOPOM

Yctpoincteo ATMega MopTtbl GPIO

Puc. 6.23. ®dyHkumnoHanbHble 6noku nnatel Gertboard
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Mexnay pyHKIMOHANBHBIMU Oj0KaMHM T1aThl Gertboard HET ANEKTPUUYSCKUX COSTMHEHUH
KpoMme Iierei MUTaHus W 3a3eMieHus. [lodTomy ayis co3maHusi HY)KHBIX COEIMHEHWMN
MEXAY pa3IuvYHbIMUA (PYHKIIMOHATBHBIMM OJIOKAMH Ha TijlaTe WCMOJB3YIOTCS JIOMOJIHU-
TeJIbHbIE MPOBOJHUKK C pazbeMaMu W nepemblukd (puc. 6.24), BXOoaslIMe B KOMILIEKT
MOCTaBKHU.

Puc. 6.24. [lononHuTenbHbIE NPOBOAHUKMA 1 NepeMblvkn Ana nnatel Gertboard

6.3.1. BknroyeHue nnartbl Gertboard

BoiBogpl nuTaHKs 0603HAaYEHBI HA MJIaTe COOTBETCTBEHHO 3HAYEHUSM UX HAMPSHKEHUH —
Hanpumep, SV wnm 3V3. [lutanne HanpsbkeHueM SV NPUXOAWT HA IUIATY YEPE3 pa3zbeM
GPIO ot Raspberry Pi, 1, eciim Hy»HO MOJYyYUTb 3TO HAMpPSKEHUE JTOMOJHUTENBHO, €ro
MOKHO CHSITh cO WIThIpbKa J24, pacnojaratoierocsi OJvKe K HWKHEMY MpPaBOMY Yriy
matel. [moc otMeueHn metkoi 5V. O6wmuMil mpoBoa UM MUHYC OTMEUYEH Ha IijlaTe MeT-
kot GND. Hanpsxkenue nutanus +3,3V — 3To HanpskeHue, NMojyyaeMoe U3 Tex ke SV,
KOTOpbIE€ MPUXOAAT Ha ruiaty vepe3 pazveM J1. /[ momaum 3TOro HampsyKeHHs] KOMIIO-
HeHTam miatel Gertboard HEOOXOIMMO YCTAaHOBUTH MEPEMBIUKY Ha J[Ba BEPXHHE IITHIPb-
ka nepekitouatessi J7. OH HaxouTcs OyiMKe K HUPKHEMY MpaBoMy Yty raThl (cM. ¢poTo
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¥ cXeMy Ha puc. 6.25). JlpaiiBep ¢ OTKPbITbIM KOJUIEKTOPOM W KOHTPOJIIEp ABUIraTess
MOTYyT paboTaTh Ha Oojiee BHICOKMX HaMpsKEHHsIX, YTO MOTpeOyeT MOAKIIOUEHUs] BHEIl-
HEro UCTOYHMKA MUTaHUsI COOTBETCTBYIOLIETO HAIPSKEHUSI.

. RLY5 @
® ®IR RLve @

2 8

Puc. 6.25. lNepemblyuka fNnsa nepeknoyeHns Ha nutaHue 3,3 B

6.3.2. KoHTaktbl noptoB GPIO

Llteipeku pazbema J2 (cnipaBa ot Haanucu Raspberry Pi Gertboard Ha ninare) oGecrie-
YUBAIOT JIOCTYN KO BCeM mopTaM BBOJa/BbiBoja B pazbeMe GPIO. Ha HwkHel naHenu
MJaThl UMeEeTCs ABYXPSAHBIA 26-KOHTAKTHBIM pazbeM J1 (cM. puc. 6.1), koTopbiii Hemno-
CPeICTBEHHO WM uepe3 26-npoBofHoM 1uieitd coenuuser miaty Gertboard u kommnbro-
Tep Raspberry Pi. Omnako Tonbko 17 KOHTakTOB B pa3zbeMe J2 3ajeficTBOBaHBI Ha
BBOJI/BBIBO/I: TPU KOHTakTa B pazwbeme J1 sBastorcs mutatomumu 3,3V, 5V u GND,
a wectb He 3aneiicTBoBaHbl — DNC (Do Not Connect, He nmoakitoyeHsl). M moatomy
MeTkd Ha 3Tux BbiBojax GPO, GP1, GP4, GP7 u 1. 1. MmoryT noHauainy nokas3artbcsi Ipo-
W3BOJILHBIMH, TTOCKOJIBKY HyMepallvs UX MPOW3BeIeHa He MO MOPSAKY, U UU(]pbl HE COB-
MaJlaloT ¢ HomepaMu WThIpbKOB pazbema J1 GPIO. Ho Tyt BaxHO, 4TO 3TM METKH COOT-
BETCTBYIOT CUTHAJIaM U MMEHaM, KOTopble Hcnosib3dyeT npoiueccop BCM2835, ycrtaHoB-
neHHeli Ha OopTty Raspberry Pi. Curnan mopra GPIOn B TexHHWYeCKOM OMHMCAHWUH
(Datasheet) npoueccopa BCM2835 coorBetcTByeT koHTakTy GPn B pazwveme J2. Ilo
KpaiiHeil Mepe, 9T0 ObL10 BepHO AJis nepBoi pesusun Raspberry Pi ("revl"). C ceHts10ps
2012 rona Havanuch npoaaxku Bropoi pesuszuu Raspberry Pi ("Rev2"). U na stux ycr-
poiicTBax HekoTopble 13 BbIBOAOB nopTa GPIO 6w m3menensl. [lopt /0O ¢ HoMepom
GPIO21 B nactosiuiee Bpemsi Hecer HoMep GPIO27, a mopThl, KOTOpbIe paHblile ObLIU
¢ Homepamu GPIO0 u GPIO1, B HacTosee Bpems nponymepoBaHbl kak GPIO2 u GPIO3.
OTU U3MeHeHus TipeacTaBieHbl B Tabu. 6.1. Hekotopeie u3 BeiBogoB GPIO ocyiectris-
10T aJIbTepPHATUBHBIC (DYHKIIMU, YTO TAK)KE OTpa)keHO B Tad. 6.1.
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Tabnuya 6.1. Coomeemcmeue ebigo0os rnam Gertboard u Raspberry Pi (RPi)

Gertboard RPi rev. 1 RPi rev. 2 gj;:(ia:aTMBHaﬂ Uenb
GPO GPIOO0 GPIO2 SDA I°C
GP 1 GPIO1 GPIO3 SCL I°C
GP 4 GPIO4 GPIO4

GP7 GPIO7 GPIO7 SPI_CE1_N SPI
GP 8 GPIO8 GPIO8 SPI_CEO_N SPI
GP9 GPIO9 GPIO9 SPI_MISO SPI
GP 10 GPIO10 GPIO10 SPI_MOSI SPI
GP 11 GPIO11 GPIO11 SPI_SCLK SPI
GP 14 GPIO14 GPIO14 TXD 0 UART
GP 15 GPIO15 GPIO15 RXD 0 UART
GP 17 GPIO17 GPIO17

GP 18 GPIO18 GPIO18 PWM 0 LM
GP 21 GPI021 GP1027

GP 22 GPl022 GPl022

GP 23 GPl023 GPI1023

GP 24 GP1024 GPl024

GP 25 GPl025 GPI025

6.3.3. TecTtoBble nporpammsbl ansa Gertboard

Jlna nnater Gertboard cyiiiecTByeT MHOXKECTBO TECTOBBIX MPOrpaMM, HAMMCAHHBIX Ha
s3bikax nporpammupoBanusi C u Python. f3bik C oGecrieunBaeT Hanbosiee MOJHBIN q0C-
Tyn K (YyHKUMOHAIbHBIM BO3MOKHOCTAM miaThl Gertboard, HO 3TOT S3bIK TpyJeH AJis
BOCHPHSTHSI HAUMHAIOLLMMH POrPaMMUCTAMM, TO3TOMY MHOT'ME MPOrpaMMbl HalMCaHbI
Ha Python — Takue, HanpumMep, kak makeTbl g goctyna k nopram GPIO na Raspberry
Pi, nnia BIIOYEHHUsT anbTepHATUBHBIX (PYHKLMKA 3THUX KOHTAKTOB, JJISl IOCTyMa K Moclie-
noBateabHOMY nepudepuitHomy unTepdericy (SPI) U mMpoTHO-UMMYJIBCHOMY MOTYJIs-
topy (ILIMM, PWM) u np. Tak uro, rucnonb3ys makeThl, HalMcaHHbIe Ha s3bike Python,
MO>KHO TOJYYWUTh AOCTYN K OOJIBIIMHCTBY (PYHKLUMOHAJIBbHBIX BO3MOXHOCTEH IiaThl
Gertboard. Ognako mukpokoHTposiep Atmel ATmega 3amporpammupoBath 6€3 3HaHUS
a3bika C Bbl HE CMOXKETE.

Jlanee Mbl paccCMOTpPUM MporpaMMHoe obecrieueHHe Ha sizbike Python 2.7, co3manHoe,
HapsIy C mMpuUMepaMd W JIOKyMEHTallMed 1o 3ToMy s3bIKy, Asiekcom Diimcom (Alex
Eames), Beqymum 6mora RasPi.”TV Ha kanane YouTube. DTo mporpammHoe obGecrieue-
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HHE COBMECTUMO CO BCEMHM TeKyUIMMHU peBu3usMu riatel Gertboard W kommbroTepa
Raspberry Pi.

Jlst 3arpy3ku mporpaMmmMHOro odecriedeHust Ha komrnbtoTep Raspberry Pi cHavana co3na-
JIUM JIJI1 HErO COOTBETCTBYIOIIMI KaTaJlor, TIepPeiieM B HEro U BBITIOJIHUM KOMaH/TY:

sudo mkdir gertboard python

sudo chmod 0777 gertboard python

cd gertboard python

wget http://raspi.tv/download/GB Python.zip
3aTeM pacriakyeM B 3TOT KaTaJior HOqueHHBIﬁ APXUB:
unzip GB Python.zip

cd GB Python

1s

Komanpaa 1s BeIBeeT Ha dKpaH CIMCOK BCEX pa3MELIEHHBIX B Kartanore ¢aiiios. bosb-
HIMHCTBO W3 HUX — ainbl nporpamm Ha si3bike Python. Jlns ynpaBnenus GPIO Ha
Python cymectByror nBa nmakera ob6mero HazHaueHus: RPi.GPIO u WiringPi. Ilporpam-
MBI, KOTOpBIE MTOCTABJISAIOTCS B IBYX BapuaHTax, — HalpuMep, leds-rg.py 1 leds-wp.py, 3a-
MyCKaIOTCs KaK/as ¢ MOMOIIbIO cBoero makera. JKenaTenbHO, YTOOBI B KOMITJIEKTE TIPH-
CYTCTBOBaJIM 00a MakeTa, MOTOMY YTO HHM OJIMH M3 HHUX BCE €lle HEe MMEET MOJHOCTbIO
3aKOHYEHHOT0 Habopa BO3MOXKHOCTEM, HO B OOJIBIIMHCTBE CTy4aeB BOZMOXKXHOCTH OJHOTO
MepeKpbIBAIOT HeJocTaTku apyroro. Tak, ciabocteio nakera RPi.GPIO saBnsercs orcyT-
CTBHME MOJACPKKHU armnapatHoro PWM (luMpoTHO-UMITYJIbCHOTO MOAYJISITOpa), UCIMOJb-
3yeMoro B Iporpamme ajis yrpasieHus apuratensmu. Crnabocteio nakera WiringPi sB-
JsieTCsl OTCYTCTBHME BO3MOXKHOCTU YMPAaBJICHHs MOATATUBAIOLUIMMH PE3UCTOpaMH, HEe00-
XOJIMMBIMM 1Sl TIPABUJIBHOTO UCIOJIb30BaHUSI KHOMOK. [IporpaMmbl, OpUEeHTUPOBAHHbIE
Ha nakeT RPi.GPIO, BbI3bIBatOTCS KOMAHIOM: filename-rg.py, a T€, KOTOPbIE UCIIONb3Y-
10T naket WiringPi, — KOMaHI0M: filename-wp.py.

BoOT cnucok BceX TECTOBBIX nporpamMm:

O buttons-rg.py — nporpamma kHomnok s RPi.GPIO;

O leds-rg.py — nporpamma cBetoanoioB 1jisi RPi.GPIO;

3 leds-wp.py — mporpamma cBetoauoaoB ajisa WiringPi;

O butled-rg.py — nporpamma KHOMok 1 ceeToano10B 1isg RPi1.GPIO;

O motor-rg.py — mnporpamMma MOTOpa C HCMOJb30BaHWEM mporpaMmHoro PWM wu
RPi.GPIO;

O motor-wp.py — Tporpamma MOTOpa ¢ Ucrosb3oBanueM anmapatHoro PWM u WiringPi;

O ocol-rg.py — nporpamma nepexmouenus peine 11 RPi.GPIO;

[ ocol-wp.py — mporpamma nepeksitodeHus pese aias WiringPi;

O atod.py — TecT aHanoro-iMdpoBoro npeodpazosarens (A/D) ¢ ucnonb3zoBanuem SPI

U MOLYJIA spidev,

Q

dtoa.py — TecT umdpoananoroBoro npeodbpazoparens (D/A) ¢ ucnonb3zoBanuem SPI
M MOIYJIsl spidev,
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O dad.py — Tect ayis oboux npeoOpazoparesnieit (D/A u A/D) ¢ ucnonb3zoBanrem SPI u
MOIYJIS spidev,

[ potmot.py — Tect ¢ A/D u nBuraresiem ¢ ucnojb3oBanveM WiringPi u moayns spidev.

BydepusnpoBaHHbie NOpThlI BBOAA/BbIBOAA

B kauectBe BXOJHBIX HWJIM BBIXOIHBLIX IOPTOB MOI'YT HCIIOJIB30BAaTbCA 12 IOTBIPBKOB-
KOHTAaKTOB, H Ka}KI[BIﬁ W3 HUX MOJKET OBbITh Ha3Ha4YeH BXOJHbIM MO0 BBIXOAHBIM C I10-
MOILIBIO NMEPEMBIYKU.

Paccmotpum kak TepmuHbl "BXxoA" M "Bbixon" mpumenstoTcs k mnatam Gertboard u
Raspberry Pi. B pexxume Bxona ¢ Raspberry Pi Ha mnaty Gertboard yepe3 noptel GP1O
OCYUIECTBIISIETCS BBIBOJ JIaHHBIX, a B pexxume Bbixoaa ¢ ruiarbl Gertboard Raspberry Pi
JOJHKeH OBbITh HACTPOEH Ha BBOJ JAaHHBIX. BakHO MOMHHUTH 00 3TOM M He MyTaTh ycTa-
HOBKY nepembluek miathl Gertboard — npu BkJIlOUeHHOM pexxume Bbixona u3 Gertboard
nopthl Ha Raspberry Pi BkjrouaroTcst Ha BXOI.

Ha puc. 6.26 nokazana cxema yctaHoBKkM nepembluek noptoB I/O mnatel Gertboard ¢ 4
no 12.

3V3

‘Raspi"O %
5

[input e OpPUL | 10K

0 |/C

GND

Puc. 6.26. Cxema yctaHoBku nepembivek noptos /0O c 4 no 12

TpeyronpHBIMH CHUMBOJIAMHM Ha cxeme 0003HaueHbl Oy(depbl, KOTOpbIe BBIIAIOT JIOTHYE-
CKHM€ 3Ha4YCeHMs HU3KOTO W BBICOKOT'O YpOBHEW B HallpaBJICHWH, YKa3bIBAEMOM TPEYTOJIb-
HUKOM. UTOOBI MOPTHl (PYHKIIMOHUPOBAIM B KaUeCTBE BXO/a, YCTAHOBUTE BXOJIHYIO Tie-
pembluky B Raspberry Pi, kak moka3aHo Ha cxeme ¢ moMeTkol input. [Tpu sTOM motok
JaHHBIX WAET OT TUIaThl K KOMMbIOTepy. YTOOBI MopThl (hYHKIIMOHUPOBAIU B KaueCTBE
BBIX0/1a, HEOOXOAMMO YCTAHOBUTH BBIXOIHYIO TIEPEMBIUKY output, U TOTOK JaHHBIX MOK-
net ot Raspberry Pi x mnate. Eciiu mo ommbke wiau WHOM nipudvHe OyayT yCTaHOBJIEHBI
cpazy o0e MepeMbIUKH, TO 3TO HE BBI30BET HEMCIIPABHOCTH, HO MOPT He OyeT MpaBUIIbHO
paboTaTh.

CBeToauoabl

Bo BXOJIHBIX M BBIXOJIHBIX PEKMMAX CBETOJIMOJI MOKA3BIBAET, UTO Ha LUTHIPbKE-BBIBOJIE
I/O npucytcTByeT norudeckuii ypoBeHb. CBeToauoa OyAeT CBETUThCS, €C/IM BbICOKUI
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YPOBEHb MPUCYTCTBYET Ha BbIBOJE, U HE Oy/eT CBETUTbCS MPHU HU3KOM ypoBHe. CyliecT-
BYET U TPETUH BApUAHT [JIs UCIOJIb30BAHUS 3TOr0 MOPTAa — KOrJa HU OJHA U3 BXOJHBIX
Y BBIXOJIHBIX MEpPEMbIUeK He yCTaHOBJeHa. B 3ToM ciiydyae mopT MOKeT ObITh MCIOJIb30-
BaH B KayecTBE MPOCTOrO JIOTMYECKOro AETEKTOpa, KOTOPbIH MOJKIIoYaeTcs K JIHoOou
aKTUBHOM Touke ¢ HarnpsbkeHueM 0 B nmu6o 3,3 B, a uHaukaTop moka)eT, Kakoil ypOBEHb
Oyzaet B BLIOpaHHOI TOUKe.

Pesuctop 10 kOm, BrIItOYEHHBIH B Lienb nuTanus 3V3 (cMm. Ha puc. 6.26 cnipaBa) — MnoJ-
TaruBatomuid. Eciu Ol ero He ObLT10, CBETOAMO BKIHOHAICS Obl MpH JII0O0KH MUHUMAIIb-
HOM BJIEKTPUYECKOW HABOAKE WJIM TPH CIy4YalHOM KACAHWUM PYKOM BBIBOJA. Y CTaHOBKA
MOJTATMBAIOLLEr0 Pe3UCTOpa MPeAOTBpallaeT TAKOe HELITATHOE MOBEACHUE.

Mexny BxoaHbsiM Oydepom u BeiBogamu GPIO Raspberry Pi BitoueH psia orpaHuyu-
BAaIOLLMX PE3UCTOPOB, YTO HEOOXOIMMO s 3auThl npoueccopa BCM2835, ycraHos-
neHHoro Ha Raspberry Pi, B ciyuae, eciiv nosbs3oBaresb CllydyallHO OCTaBUT BXOAHYIO Te-
pPEMBIYKY Ha MecTe, a ¢ 0opTa KOMIbIOTEpa MPUIAET YIPABISIOLIMN CUTHAN, TTOCTaHHBIN
3amyuieHHoW nporpammoit. Toraa Harpy3koi BeiBoAa npoueccopa BCM2835 u okaxercs
orpanuuuBarouuii pesuctop 1 kKOM, U HUKaKKe JIEMEHTBI He BBIMIYT U3 CTPOSI.

KHonku

Ha nnare Gertboard pacmonioskeHbl Tpu KHOTKH, MpUCO€IWHEHHbIE K TopTam 1, 2 u 3.
Cxema 3THUX MOPTOB MOKa3aHa Ha puc. 6.27. Jta cxema, Mo CyUIECTBY, Ta K€, YTO U Ha
puc. 6.26, Toabko ¢ M00aBlieHHEM KHOMOYHOTO MepEeKIIIouaTeNsl U pe3ucTopa C JIeBOU
ctopoHbl. Korna kHomka Haxkarta, BbIBOJ nopta Raspberry Pi moakmtouaercs k "3emuie"
yepes3 pe3rcTop U MoyqyaeT HU3KHUM JIOTUYECKHUN YPOBEHb.

3V3

O I/IC

Puc. 6.27. Cxema nogknto4yeHnst KHonok k noptam 1, 2 n 3

Jlnis Toro 4ToObl UCTONB30BaTh KHOMKK Ha BXoA, B Raspberry Pi BxogHas mepemMbiuka He
ycTaHaBiuBaeTcsl. Eciii ycraHOBjIeHa nepeMbluKa Ha BbIXOJI€ U3 HUXKHEro no cxeme Oy-
depa, TO KHOMKa MpaBUILHO paboTaTh He OyaeT. UToObl HArJIIAHO BUJETh paboTy KHOII-
KM, MO’KHO YCTAHOBUTbH BBIXOJHYIO MEPEMbIUKY, U TOTJa CBETOAMOA OyleT 3aropaTbCs
npu Haxkatuu. J{nst nmpaBuiibHOM paboThl kKHOMOK Ha 6opTy Raspberry Pi noykHbl ObITh
BKJIFOYEHBI TMOATATMBAIOILINME pe3ucTopbl. Eciin KHOMKM He Haxatel, To ¢ nopra GPIO
CUMUTBIBAETCS BBICOKUH JIOTUYECKUM YPOBEHD, & IPU HAKATUU — HUKUM.
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TecTnpoBaHue KHOMOK

Jlst ipoBepkH pabOThl KHOIOK CYIIECTBYIOT TECTOBBIC MPOrpaMMbl — HampUMep, Mpo-
rpamMa Ha Python mopx Ha3sBanumem buttons-rg.py. UTOOBI 3amyCTUTh TOT TECT Ha IUIaTe

Gertboard, 1o KHBI OBITH YCTAHOBJICHBI COSIMHEHUS, KaK MOKa3aHo Ha puc. 6.28.
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Puc. 6.28. CoefuHEHNA NPOBOLHUKOB LJ1A TECTA KHOMOK

Tak, He0OXOAMMO COEAUMHUTH MPOBOJHUKAMH U MEPEeMbIYKaMU INThIPbKU-KOHTAKThI B,
B2, B3 B pa3beme J3 u koHTakTel noptoB GPIO: GP25, GP24 u GP23 — B pa3zbeme J2
cooTBeTcTBeHHO. Takum obpazom GPIO25 Oyaer cuuThIBaTh COCTOSHHME JIEBOM KHOIKH,
GPIO24 — cocrtosinue cpeaneid, a GPIO23 — cocrosnue npaBoi. IlepeMbluku Ha cTO-
pone "out" Oydepa U3: U3-out-Bl, U3-out-B2 u U3-out-B3 — He saBastoTcs oOs3aTesb-
HBIMHU, HO €CJIM OHU OyIyT YCTaHOBJICHBI, JIEBbIE TPU CBETOAMOJA 3aropsTcs MpU Haxka-

THHW Ha KHOMNKH U YKAKYT TEKYHIEC COCTOAHUC KHOIIOK.

[IporpamMma buttons-rg.py JOCTyNHa TOJIbKO TpH Hcnonb3oBaHuu mnaketa RPi1.GPIO (na
JAHHBI MOMEHT (YHKLHMS BKJIIOYEHMs MOATArMBarouIMx pesuctopoB B WiringPi ans
Python noka HepocTymnHa, a 6e3 3TOro KHOMKHW He OymyT pabotath mpaBuiibHO). Comep-

»kuMoe daiina buttons-rg.py mpecTaBaeHO B TUCTUHTE 6.12.

Nuctunr 6.12. NMporpamma buttons-rg.py

import RPi.GPIO as GPIO
import sys
board type = sys.argv[-1]
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GPIO. setmode (GPIO.BCM) # mHMumanmzaumug RPi.GPIO
for i in range(23,26): # mcnosp30BaTHL MOPTH 23-25

GPIO.setup (i, GPIO.IN, pull up down=GPIO.PUD UP) # yCTaHOBMUTE
MOOTATUBAKIME PE3UCTOPE

# coofmenrs B TepMMHAI

if board type == "m":
print "These are the connections for the Multiface buttons test:"
print "GPIO 25 --- 1 in BUFFERS"
print "GPIO 24 --- 2 in BUFFERS"
print "GPIO 23 --- 3 in BUFFERS"

print "Optionally, if you want the LEDs to reflect button state do the
following:"

print "jumper on BUFFER DIRECTION SETTINGS, OUT 1"
print "jumper on BUFFER DIRECTION SETTINGS, OUT 2"
print "jumper on BUFFER DIRECTION SETTINGS, OUT 3"

else:
print "These are the connections for the Gertboard buttons test:

print "GP25 in J2 --- Bl in J3"
print "GP24 in J2 --- B2 in J3"
print "GP23 in J2 --- B3 in J3"

print "Optionally, if you want the LEDs to reflect button state do the
following:"

print "Jjumper on U3-out-B1"
print "jumper on U3-out-B2"
print "jumper on U3-out-B3"

raw_input ("When ready hit enter.\n")

button press = 0
previous status = "'

try:
while button press < 20:
status list = [GPIO.input(25), GPIO.input (24), GPIO.input (23)]
for i in range(0,3):
if status list[i]:
status list[i] = "1"
else:
status list[i] = "O"
# dump current status values in a variable

current status =
''.Jjoin((status 1list[0],status list[1l],status list[2]))
if current status != previous status:
print current status
previous status = current status
button press += 1 counter



196 lnaea 6

except KeyboardInterrupt: # CTRL+C keyboard interrupt
GPIO.cleanup ()
GPIO.cleanup () # npr BoIXOme COPOCUTH MIOPTHI

CHavasia mporpamMma HMIIOPTHPYET MOAYJb RPi.GPIO, HEOOXOAUMBIM IJi1 0O0paboTKH
noptoB GPIO. 3arem komaHpa:

GPIO.setmode (GPIO.BCM)

YCTaHaBJIMBAET CXEMY HyMepaLMHU JUlsi KOHTAaKTOB, COOTBETCTBEHHO HyMepaLMH BbIBOJIOB
nporieccopa BCM. B pesynbTaTe HOMEp IThIpbKa-KOHTaKTa B Koae Python cranoBurcs
yucaoM, kotopoe npoueccop BCM2835 na 6opty Raspberry Pi ncnonesyet ans o603Ha-
YeHHUs: KOHTakTOB. B mpoTuBHOM ciydae Homepa B koge Python OyayT ccbinatbes Ha
LITBIPEK-KOHTAKT ¢ HOMEpPOM B pazbeme J1 — TakuMm ke, Kak HOMEp ero pasMeuieHus
B pa3beme P1 Ha Raspberry Pi.

Crnenyromue 1Be CTPOKM YCTAHABIMBAIOT B MOPTax 23—25 MOATATUBAIOIIME PE3UCTOPBI:

for 1 in range (23,26):
GPIO.setup (i, GPIO.IN, pull up down=GPIO.PUD UP)

Kak Tonbko moJsib30BaTesb MOATBEPIKIAET BbIJAHHYIO €My MH(OpMAIUIO, YCTaHABJIMBA-
IOTCSI HaA4YaJIbHbIC 3HAYCHHA JIA MCPEMCHHBIX button press M previous status. Cre-
I[yIOIJ_[I/Iﬁ LHKJI — while — BBIIOJHICTCA JO TEX IOP, MOKa HE HpOHBOﬁHeT 19 nakatuii
Ha KHOIIKY. I[J'ISI KaKJ10ro Kpyra 3Ttoro uyMkijia COCTOSIHHEC Ka}I(I[OfI KHOIIKW CUUTBIBACTCA U
COXpaHACTCA B CITUCKE status list. Ecnu kHomka He Oblia Ha)kaTa, TO B q)al?me COXpaHA-
C€TCA 3HAUYCHUC 0, €CJIM KHOITKa Obljla HaXkaTta — COXpPAaHACTCA 3HAYCHUC 1. Bce BemuuMHBI
¢aﬁﬂa,status_list MPOBEPSAIOTCS HA COOTBETCTBUE B previous status. ECiayM M3MeHUTH
3Ty CTPOKY TakK:

if current status != previous status:

TO BBIMOJIHUTCA HEOOJIbIIAs YacTh MporpamMmal, KOTOpas OTO6paBI/IT HOBBIC 3HAUYCHHSA Ha
9KpaHE U YBCJIMYHUT 3HAUCHHUC UTEPATOPA button press. 141 HOHUKJI HAYHCTCA C Ha4dajia.

[{ukn while 3aKiitoueH B OJIOKE try:
try:

<while block>
except KeyboardInterrupt:

DTO0 1aCT BO3MOYKHOCTb KOPPEKTHOIO BBIMOJIHEHHs KOMaHAbl cOpoca MOpToB, €Clli paHee
Oblta Hakata koMmOumHarus kiapuin <Ctrl>+<C>. Ilpy HOpMaJbHOM e 3aBEPIICHUH
nporpammbl nocie 19 HakaTuii KHOMKM MOPTHI OyayT cOpolieHsl B mobom ciayyae. On-
HaKO ecJii Obl Bbl HE BKIIIOUWIIM B OJIOK try MpepbIBaHUE C KJIaBUATYpPbl except, TO HaXKa-
THe KomMOuHauuu knaBuin <Ctrl>+<C> 3akpbuio Obl mporpammy, HO OCTaBHJIO MOPTbI
OTKpBIThIMU. U ecnu Obl BbI TMOMBITATUCH WCIOIB30BaTh MOPTHI CHOBA, 3TO 1O OBl
OLIMOKY, T. K. B HUX Y>K€ UMEJIUCh Obl KAKHE-TO 3HAYCHHUSI.

TeCTMpOBaHMe csBetToaounonoB

[Iporpammbl Ha s3bike Python TecTupoBaHMs CBETOAMOAOB Ha3bIBalOTCS leds-rg.py H
leds-wp.py. [Ipu HacTpoiike miatsl Gertboard A BIMOJIHEHMST 3TOr0 TeCcTa HEOOXOIUMO
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YCTaHOBUTH TMPOBOJHUKH WU TMEPEMBIYKH COIJIACHO CXEeMe, NMPUBEACHHOW Ha puc. 6.29.
Kaxxnpiit mopt I/O nmonkiitoueH B Ka4ecTBE BBIXOAHOTO, TaK YTO BCE MEPEMbIUKH YCTaHAB-
nuBatotcs kak OUT. TIpoBOAHMKM HMCMOJB3YIOTCSA AJI9 MOAKJIIOYEHHS BCEX KOHTAKTOB
GP, pacnonaratouuxcs B pazbeme J2, u Bcex koHTakToB B B pazweme J3: GP25 coenuns-
em ¢ Bl, GP24 — ¢ B2, GP23 — ¢ B3, GP22 — ¢ B4, GP21 — ¢ B5, GP18 — ¢ B6,
GP17 — ¢ B7, GP11 — ¢ B8, GP10 — ¢ B9, GP9 — ¢ B10, GP8 — ¢ BI1l u GP7 —
¢ B12. Bce 12 kontaktoB GP cneBa coeauHeHbl ¢ KOHTakTamMu B 3a uckiroueHuem mpo-
nyweHHbix GP14 u GP15. Ot aBa koHTakTa ucnoaeiytores B Linux B pexxume UART,
TaK YTO JIy4lle UX B JAHHOMN OnepaLyUy He 3a1eMCTBOBATh.
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Puc. 6.29. Cxema coepunHeHnsi NpOBOAHMKOB AJA TECTa CBETOAMNOL0B

Tect cBetoanono nocryneH kak aas RP1.GPIO, tak u nns WiringP1 Ha si3bike Python.
EnuncTBeHHOE paznuune Mexay rnmporpammamu leds-rg.py 1 leds-wp.py — 3TO criocod Hy-
mepauuu BbiBo10B nopToB GPIO B pasubix peBususx Raspberry Pi. Paccmorpum ckpunt
leds-rg.py, COAEPKUMOE KOTOPOTO MPEeACTABICHO B JIUCTUHTE 6.13.

Nuctunr 6.13. Ckpunt leds-rg.py

import RPi.GPIO as GPIO
from time import sleep
import sys

board type = sys.argv[-1]

if GPIO.RPI REVISION == 1: # IOJIyuMTh HOMEP PEeBUSUM IJIaTel correctly
# yCcTaHOBMTBH MNOPTH mid Revision 1 Pi
ports = [25, 24, 23, 22, 21, 18, 17, 11, 10, 9, 8, 7]
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else:
ports = [25, 24, 23, 22, 27, 18, 17, 10, 9, 8, 71
ports rev = portsf[:]
ports rev.reverse ()
GPIO. setmode (GPIO.BCM) # mHMuMammszauug RP1.GPIO
for port num in ports:
GPIO.setup (port num, GPIO.OUT)
def led drive(reps, multiple, direction):
for i in range (reps):
for port num in direction: # and direction
GPIO.output (port num, 1)
sleep(0.11)
if not multiple:
GPIO.output (port num, 0)
# coobmeHrs B TepMuHAal
if board type == "m":
print "These are the connections for the Multiface LEDs test:"
print "BUFFER DIRECTION SETTINGS, jumpers on all OUT positions (1-12)"
print "GPIO 25 --- BUFFERS 1 \nGPIO 24 —--- BUFFERS 2"
print "GPIO 23 —-- BUFFERS 3 \nGPIO 22 ——- BUFFERS 4"
print "GPIO 21 --- BUFFERS 5 \nGPIO 18 —--- BUFFERS 6"
print "GPIO 17 —--- BUFFERS 7 \nGPIO 11 --- BUFFERS 8"
print "GPIO 10 --- BUFFERS 9 \nGPIO 9 --- BUFFERS 10"
print "GPIO 8 —-—- BUFFERS 11 \nGPIO 7 -—— BUFFERS 12"
else:
print "These are the connections for the Gertboard LEDs test:"
print "Jjumpers in every out location (U3-out-Bl, U3-out-B2, etc)"
print "GP25 in J2 --- Bl in J3 \nGP24 in J2 --- B2 in J3"
print "GP23 in J2 --- B3 in J3 \nGP22 in J2 --- B4 in J3"
print "GP21 in J2 --- B5 in J3 \nGP18 in J2 --- B6 in J3"
print "GP17 in J2 --- B7 in J3 \nGPl1l in J2 --- B8 in J3"
print "GP10 in J2 --- B9 in J3 \nGP9 in J2 --- B10 in J3"
print "GP8 in J2 --—- Bll in J3 \nGP7 in J2 —--- B12 in J3"
print " (If you don't have enough straps and jumpers you can install"
print "just a few of them, then run again later with the next batch.)"

raw_input ("When ready hit enter.\n")

try:
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led drive(l, 1, ports)
led drive(l, 0, ports)

except KeyboardInterrupt: # CTRL+C keyboard interrupt
GPIO.cleanup ()

[Ipexxne Bcero npoBepsieM BepcHio miarsl Gertboard u onpenensieM CIMCOK MOPTOB ports
JUIs Halled peBU3UM. 3aTeM HacTpauBaeM MOPThI JIsl BIBOAA, PYKOBOJCTBYSICh CITMCKOM
ports. CDYHKLII/ISI led drive () YHNPaBJIACT 3AKUIaHUCM-TAlICHUEM CBCTOJAUOJOB, IJIA
KOTOPOW UMEETCS TPU apryMeHTa: reps, multiple U direction:

3 reps onpeaenseT, CKOJIb J0JIr0 3anyckaTh rnpouecch (1 wiau 3 B 3Toi AeMOHCTpaLIMK);

O multiple ompeAesiseT, BOBMOXHO MM HET BBIKJIKOUYEHHE MPEIbIAYIIEro nepe BKIO-
YeHHEM CJICIYIOIIero CBeToanoAa (3Ha4eHne | ocTaBiseT BKIIFOYEHHBIMU HECKOJIBKO
CBETOJIMOJIOB);

O direction ompeAeNsieT HamNpaBlieHWEe, B KOTOPOM CJieAyeT JIMCTaTh CIHCOK ports
(ports — BIepe, ports rev — OOpaTHO).

B TekcTe nmporpaMMbl coiepsKUTCS BOCEMb BbI30BOB (DYHKLMHU led drive (). Bce oHM 3a-
KJTIIOYeHbI B OJIOKaX try M except. DTO rapaHTUPYET, UTO MPU BbIXOJE Yepe3 KOMOMHALIMIO
kjaBuil <Ctrl>+<C> 3nauenus noproB GPIO GynyT cOpouieHsl (cleanup). ITO MO3BOJIS-
eT u30exaTh JOXKHBIX BKIIOYEHUH, U MOPTbI CMOTYT CBOOOJHO HCIOJIB30BATHCS APYroi
MPOrpamMMOH.

IpanBep ¢ OTKPbITLIM KOJNIEKTOPOM

[Inata Gertboard pacrionaraeTr wmecTbl0 MOpTaMH, OPraHU30BAHHBIMM Ha MHUKpPOCXEMeE
ULN2803A u npenocTaBistonMMu cO00M JpaliBepbl C OTKPBITBIM KoOJIIEeKTOpoM. OHHU
CITy>KaT, 4TOObl BKJIIOYATh W BBIKJIIOYATh YCTPOMCTBA, — B YaCTHOCTH T€, KOTOpPbIE pac-
CUMTaHbl Ha TUTAHHUE OT BHEIIHEro UCTOYHUKA C PA3IMYHBbIMU HAMPSKEHUSIMUA U TOKAMU
OOJIBIIMMU, YeM MOKET HNO3BOJIMTEL ceOe miaTta Gertboard. Cxema MoaKIIFOYEHUS OJHOTO
13 1IeCTH OJIOKOB JpaiiBepa ¢ OTKPBITHIM KOJIJISKTOPOM MpejicTaBiieHa Ha puc. 6.30.

O commor

O OUT

“Raspi"O

Puc. 6.30. Cxema nogkntodeHuns 6noka gpamnsepa C OTKPbITbIM KOMIEKTOPOM
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JIJ1s1 BKJIFOUEHHUSI YCTPOMCTB JpaliBep ¢ OTKPBITHIM KOJUIEKTOPOM 3aMbIKaeT LMy Ha IJa-
T€ Ha CTOPOHE BHELIHUX CXeM Ha "3eMJjto", TakuM 00pa3om JaBas UM cUrHajl. MUKpo-
cxema ULN2803A moxet Boiaep:kaTh Hanpsikenue 10 S0 B u Tok 10 500 MA Ha kaxkaom
13 cBOMX nopToB. Kaxkaplii mopT ApaiiBepa UMeeT BCTPOCHHBIN WO/ 3aLLUTHI.

Common — 310 npoBoA uenu nurtanus. Kak cienyer u3 ero Ha3BaHusl, OH IUTAET cpazy
Bce OJIOKM JipaiiBepa ¢ OTKPBITBIM KOJJIEKTOpOM. DTOT mpoBof Ha miare Gertboard Hu
K 4eMy He noaximoudeH. Kak u Bce ycTpolcTBa ynpaBlIeHUs, ApaliBEP C OTKPBITBIM KOJI-
JIEKTOPOM ¢ MoMoLIbio ToUkH Raspi MmoxeT 6bITh noakitoueH k noptam GPIO unu k BbI-
xoJaM KoHTposuiepa ATmega — Hanpumep, AJid BKIIOYEHHs pelie, ABUrareneil audo
WHBIX YNPaBJIsE€MbIX YCTPOHCTB.

Ha pwuc. 6.28 u 6.29 KOHTaKTbl, COOTBETCTBYIOIIME TO4ukamM Raspi, — 5TO KOHTaKThbI
¢ metkamu ¢ RLY1 mo RLY6 B pazbeme J4. KoHTakThl, COOTBETCTBYIOLIME cOMMON, OT-
MeueHbl kak RPWR B pa3zbeMe Ha npaBom Kparo Miiathl, a KOHTAKTbl, COOTBETCTBYIOLIME
OUT, nomeuensl RLY 1 no RLY6 B pazbemax ¢ J12 o J17.

KoHTponnep agBurartens

Ha 6opty nmnatel Gertboard ycTtaHOBIIEH KOHTpOJUIep ABUTATENs, COOpaHHBIA HA MUKPO-
cxeme ROHM BD6222HFP. Koutposiep asurarens crnocodeH padoTaTh ¢ KOJIJIEKTOp-
HBIMU 3JICKTPOABUTATENSIMUA TIOCTOSIHHOTO TOKAa, paCCUMTaHHBIMU Ha HampsbkeHue He 6o-
nee 18 B u Tok He Gonee 2 A. KoHTposiep umeer aBa koHTakTa-Bxoda A u B, 0603Ha-
yeHHble Ha miate kak MOTA u MOTB (cMm. puc. 6.28 u 6.29). KoHtposiep aBuraresis
yIpaBJsSeTcs] BHICOKUM M HU3KUM JIOTHUECKUMHU YPOBHIMHM MO Ia0JI0HY, MPUBEICHHOMY
B Tabs1. 6.2. CKopocTh BpallleHHs JBUTaTeNs] KOHTPOJIUPYETCs MyTeM NMPUMEHEHUs] CUTHa-
Jla LIUPOTHO-UMMYJIbcHOM MoayJisiuuu (LITMM).

Tabnuuya 6.2. [NosedeHue KOHMpoepa 8 3asUcCUMOCMU Oom cu2Hasnoe Ha exodax A u B

A B NMoBeneHue aBurartens

0 0 HeT aBuxeHuns

0 1 BpaweHne

1 0 BpalleHre B NpOTUBOMNOMOXHYH CTOPOHY
1 1 HeT aBuxeHus

KoHtpomiep nBurarenss HaxoauTcsi B BepxHel yacTu 1iaTel. OH UMeeT KOJOAKY C BUH-
TOBBIMU 32)KUMaMU-KJIEMMaMHM 1Sl KPeTUIeHUs! MPOBOAOB JIBUraTesisi U BHELIHEro UCTOY-
HYKa TMUTaHHS, a TAKXKE JBa IIThIPbKA-KOHTAKTA JUISl MOJAYM CUTHAJIOB YNPABJIEHUS B
pazbeme JS, Haxonsemcs 4yTh Bbilie KOHTakToB GP4 u GP1 B passeme J2. LlITeIpbKH-
KOHTakThl ¢ MapkupoBkoi MOTA u MOTB B pazbeme J5 sBIASIOTCS JIOTHUECKUMU BXO-
JaMH1 HU3KOTo MO0 BBICOKOTO YpOBHS. BUHTOBBIE KIeMMbI B BEpXHEH 4acTH MiaThl, Mo-
medeHHbie kak MOTA u MOTB, npencraBistoT co0oi BRIXOABI KOHTPOJUIEpA ABUTATEIIS.
JIJ1sl nUTaHWs UCTIOJB3YETCSl BHELUHUNA UCTOYHUK, MOAKIIIOYAEMBbII C MOMOLLBIO BUHTOBBIX
KJIEMM, 3allMUIEHHbIX TJIaBKUM npenoxpanureneMm F1 Ha 2 A. IlpepoxpaHurens 31ech
TpebyeTcs moTomy, 4To Jjisi paboThl ABUraTesas HEOOXOIUMbl TOK U HAMpsHKEHUE TMUTa-
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HUs OoJiblive, YeM MoKeT oOecrieunts Iiata Gertboard. Beixon HanpsbkeHHs Ha BUHTO-
Bble Kj1eMMbl MOTA n MOTB B0O3MO€H TOJNBKO MPU HAJTUYUU COOTBETCTBYIOLIETO MO-

TyJIUPYEMOTO JIOTMUECKOr0 CUrHajla Ha IIThIpbKax-KOHTAKTaX pazbema JS5, MOMEeUeHHbIX
kak MOTA u MOTB.

JInst BKJIFOUEHUS ABUTATENS B JIIOOOM HampapJIeHUH 0€3 W3MEHEHHsS CKOPOCTH, He0OXo-
AUMO BBIOpaTh mapy cBoOoaHbIX MopToB GPIO, ycTaHOBUTH BrieKTpruieckoe coeIMHEHUEe
MEXIy HUMU U Bxonamu koHTposuiepa asurarens MOTA n MOTB wu nogate Ha HUX
CUTHAaJIbl, COOTBETCTBYIOIIME TabJI. 6.2.

C nomowpto MM MOKHO KOHTPOJMPOBATh KOJWYECTBO BPEMEHM BBIXOJA BBICOKOTO
YPOBHSI O CPaBHEHUIO C BPEMEHEM HM3KOro YpPOBHS. BbIXOJ HMMITyJbCOB LIMPOTHO-
HUMITYJIbCHOT'O MOAYJIsATOpa, coOpaHHOro Ha Oa3e mporeccopa BCM2835, ycraHoBIEHHO-
ro Ha 6opty Raspberry Pi, moxxHO monyuuts Ha Bbixoae nopta GPIO18, BkiatounB anb-
TEPHATUBHYIO (DYHKLMIO 5. DTOT BBIXOJ OPTA COEIMHEH C OJIHUM U3 BXOJIOB KOHTpPOJLJIe-
pa nsurarens — Hanpumep, ¢ BxogoM MOTA, kyaa u nojgaercs nNpsMOYTrOJbHbIA UM-
myJIbC, TpU 3TOM Ha Bxoa MOTB nonaercst moCTOSHHBINA BBICOKWI WM HU3KUI YPOBEHb.
Takum 00pa3oM U peryJUpyroTcsl pesKUMbl pabOThI ABUTATEIIS.

TecToBble MporpamMbl motor-rg.py U motor-wp.py CYLUECTBEHHO OTJIMYAIOTCA, OTOMY YTO
naket RPi.GPIO noka euie He moajep:kvBaeT anmnapaTHbld [IMPOTHO-UMITYJILCHBIA MO-
nynarop, Toraa kak WiringPi mis Python mognepskuBaet, XoTs 00 3TOM NMpsSMO U HE ro-
BopuTcs. COOTBETCTBEHHO, ITporpaMmma motor-rg.py B Bepcuu it RPi.GPIO ocHoBana Ha
nporpamMHo-opranuzoBaHiom [HIMM.

[IporpamMmma motor-rg.py (JIuCTUHT 6.14) mocie umMnopTa HEOOXOIUMBIX MOJIyJIel onpee-
nset ucnoap3yemblie noptel GPIO 17 m 18, kommMuecTBO pa3 3amycka Ka)aoro LKA —
Reps, Bpems pabouero uukia HIMM — Hertz ¥ 4acTOTy NepUOAUYHOCTH LIMKJIOB JIBUTa-
TeJI1 — Freq. 3aT€M MOPThl HACTPAUBAKOTCA KaK BBIXOJbl M YCTAHABJIMBAIOTCS B BBIKJIIO-
YEHHOEC COCTOAHUEC — OFF (0). Tem u OImpeaciIiaeTcsa (1)yHKLII/I$1 run motor (Reps,
pulse width, port num, time period), KOTOpasd KOHTPOJUPYET BKIKOYECHHEC WU BBIKJIIO-
yeHue noptoB GPIO B onpeneneHHbIid MEpUOa BpEMEHU: NOPT port num BKIKOYAETCS HA
BpeMs pulse width, 3aT€M OTKJIIOYAETCA HA BpeMs time period. Bce 310 moBTopsiercs
Reps pas.

OCHOBHOM ILIUKJI B (I)yHKL[I/II/I run motor () HaXOOHTCs] BHYTPH 0JIoKa try: except:. 910
BaXKHO 11711 0€30MacHOCTH, MOCKOJIbKY O00ecrneurBaeT MpaBUJIbHOE BBIKJIIOUEHHUE JBUTaTe-
Jis TipepbiBaHUeM ¢ KJaBuaTypbl. DyHKIMS run motor () BbI3bIBAETCS MHOXECTBO pa3
byHkumen run loop (). Kaxkapiid uuki B 400 mOBTOpeHU — 3TO BCEro OJMH Liar MoBbI-
UIEHWs WIW MOHMXKEHUS! CKOpOCTH Bpailenus apuratesns. 400 moBTopeHui Mpu 4acTtoTe
2000 repu 3aHumaroT juib 0,2 CeKyHIbI.

PaccmoTpum mapameTpsl (byHKLIHI/I run loop (startloop, endloop, step, port num,
printchar) Hoz[po6Hee:

O startloop M endloop BBIACNSIOT BpeMs B % 1711 KOMMYTUPYEMOTO MOpTa U 3aIyCKaloT
JIMOO OCTAHABJIMBAIOT LIUKII;

) step — pasMEp NpUupaleCHusa A KaXKa0ro nocjaeayromero nuKiia;

Q

port num— MOPTHI, KOTOPbIE MbI NepekatoyaeM: 17 wim 18;
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O printchar — WHAUKaLUA yCKOpeHI/Iﬂ/SaMeI[J'[eHI/I)I C TIOMOIIBIO KOJIMYECTBA 3HAKOB
n n nn
+" i .

Kak y>xe orMeueHo, PyHKLMs run loop ()BbI3bIBAET (PYHKIMIO run motor (), 3acTaBisis
ee noBTopAThea 400 HUKITOB 1S KaXK10ro Habopa onpeaeneHHoro 3HadeHus. [locne Toro
KaKk (PYHKUHU ompeesieHbl, MHCTPYKLMHU COEMHEHUI BBIBEJEHbI, KOMIbIOTEP KT Ha-
atus knaBuin <Enter>, moarBeprkaaroliei, 4To Mojib30BaTeb ToTOB. 3aTeM (yHKIMUS
run loop () BbI3BIBAETCS YETbIpE pasza [Jis YNpPaBJICHUS CKOPOCTbIO ABUraTelsisi OT 5
10 95 % B KaxnoMm u3 HanpaiieHui. [lociie 3Toro o6a mopra BhIKIIOYAKOTCS U cOpachl-
BaIOTCA.

NuncTunar 6.14. NMporpamma motor-rg.py

from future  import print function
import RPi.GPIO as GPIO

import sys

from time import sleep

board type = sys.argv[-1]

GPIO. setmode (GPIO.BCM)
ports = [18,17]
Reps = 400
Freq = (1 / float(Hertz)) - 0.0003
for port num in ports:
GPIO.setup (port num, GPIO.OUT)
print ("setting up GPIO port:", port num)
GPIO.output (port num, False)
def run motor (Reps, pulse width, port num, time period):
try:
for i in range (0, Reps):
GPIO.output (port num, True)
sleep (pulse width)
GPIO.output (port num, False)
sleep(time period)
except KeyboardInterrupt:
GPIO.cleanup()
def run loop (startloop, endloop, step, port num, printchar):
for pulse width percent in range (startloop, endloop, step):
print (printchar, sep='"', end='")
sys.stdout. flush /()
pulse width = pulse width percent / float (100) * Freq
time period = Freq - (Freqg * pulse width percent / float (100))
run motor (Reps, pulse width, port num, time period)
print ("")
if board type == "m":
print ("\nThese are the connections for the Multiface motor test:")
print ("GPIO 17 --- MOTB")
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print ("GPIO 18 —--- MOTA")

print ("+ of external power source —--- MOTOR +")

print ("ground of external power source —--- MOTOR - ")

print ("one wire for your motor in MOTOR A screw terminal')

print ("the other wire for your motor in MOTOR B screw terminal")
else:

print ("\nThese are the connections for the Gertboard motor test:")

print ("GP17 in J2 --- MOTB (just above GP1)")

print ("GP18 in J2 --- MOTA (just above GP4)")

print ("+ of external power source —---— MOT+ in J19")

print ("ground of external power source --— GND (any)")

print ("one wire for your motor in MOTA in J19")

print ("the other wire for your motor in MOTB in J19")

command = raw_input ("When ready hit enter.\n>")
print (">>>", sep='"', end='")

run loop(5, 95, 1, 18,'+")

run loop (95, 5, -1, 18,'-")

sleep(0.2)

print ("<<<", sep='"', end='")

run loop(5, 95, 1, 17,'+")

run loop(95, 5, -1, 17,'-")
GPIO.output (port num, False)

GPIO.cleanup ()

Teneps paccMOTpuUM MporpamMmmy motor-wp.py (JiicTuHr 6.15). Raspberry Pi umeer onun
noctynublid annmapatHeii [HIMUM-nopt — GPIO18. Mbl Bocnonb3yemcs noptom 17 —
JU1sl YIIPABJIEHUsI HAMPABJIEHUEM BpalEHUs IBUTraTessl U MopToM 18 — s Beigauum npsi-
MOYTOJIbHOTO MMITyJibca. [lepBas yacTb nmporpaMmMbl UMIOPTUPYET HEOOXOMMbIE MOMY-
. Tlocne nnnumanuzauuu nakera WiringPi noprt 18 ycranasnusaercs B pexxum LLIMM
C TTOMOILBIO UHCTPYKLIMH:

wiringpi.pinMode (18, 2)

a nopt 17 HacTpaumBaeTcsi HA HOpPMAaJIbHBIM BbIXOJ. 3aTeM o0a MopTa yCTaHaBJIMBAIOTCS
B 0 (OFF). [lanee MHCTPpYKLMS MOAKIOUEHUN BBIBOJMUTCS HA SKPaH, U KOMMBIOTEP KAET
KOMaH/bl noJib3oBaress. Koraa nose3oBaress rotoB, mporpaMmma ornpeaesnser Tpu QyHk-
MU, KOTOPbIE UCMOJIB3YIOTCSl TOBTOPHO:

O display (printchar)— oOpabaThiBaeT NpPaBUJIbHYIO  HHJMUKALUIO  YCKOpe-
HUSs1/3aMe/IJIeHrs] IBUTaTels;

O reset ports () — MPOU3BOAMUT COPOC MOPTOB MPH BBHIXOJIE U3 MPOTPaAMMbL. ITO BaXK-
HO U1 IPOrpamMMBbl YIIPABJICHUS IBUTaTENIEM B MTAKETE;

0 loop (start pwm, stop pwm, step, printchar) — 06CHy>KI/IBaeT OCHOBHOM LIMKJI
11IZ0%8

B momeHT start pwm— MM npunumaer 3Hauenus ot 0 go 1024 B Havasie LMKJIA.
B MomeHT stop pwm — IHIMM npunumaet 3nauenue ot 0 no 1024 B koHue uukna. [lapa-
METp step — MPUPALLMBAET/YMEHbLIACT 3HAYEHUE AJI1 KaXJA0ro MOCieayolero uMKia.
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[TapameTp printchar — oneparop ajs OTOOpaKeHUs pekrUMa YCKOPEHHUS WU 3aMe]ie-
HUs BpaieHuss npurarens. OCHOBHas 4yacTh MPOrpaMMbl COAEPKUT YEThIPE BHI3OBA
loop (), YTOOBI MPOAEMOHCTPHUPOBATh YCKOPEHUE U 3aMe/JIeHHe B KaXXJAOM M3 ABYX pas-
JIMYHBIX HANpaBJeHUN BpaALEHUS] C KOPOTKUMH, HO OLLYTUMBIMH, May3aMHU MEXIY LIMK-
namu. Bpemsa nay3bl onpenenserca B rest = 0,013 (0,013 cexkynapr). Korna 3Hauenue
nopta 17 paBHo 0, nBurarens Bpauiaercs B O4HOM HanpasieHuu. Korna 3HaueHue nopra
17 paBHO 1, OH Bpauiaercs B MPOTHUBOMOJIOXKHYKO CTOpOHY. Kak OObIYHO, B OCHOBHOM
YacTH MpPOrpaMMbl COJIEPIKUTCS KOHCTPYKUMSI try: except:, MpeaycMaTpuBaroLlas
BKJTIOUEHHE OJIOKMPOBKM M cOpoca 3HaueHHUs mopTa Ajs obecrieueHus: 6€30MacHOCTH Tie-
pea BbIXOJIOM C MPUMEHEHHEM MPepPbIBaHMUs C KJIaBUATYphI.

NucTtunr 6.15. NMporpamma motor-wp.py

from future  import print function
import wiringpi

import sys

from time import sleep

board type = sys.argv[-1]

wiringpi.wiringPiSetupGpio ()
wiringpi.pinMode (18, 2)
wiringpi.pinMode (17,1)
wiringpi.digitalWrite (17, O)
wiringpi.pwniWrite (18, 0)

if board type == "m":

print ("\nThese are the connections for the Multiface motor test:")

print ("GPIO 17 --- MOTB")

print ("GPIO 18 --- MOTA")

print ("+ of external power source —--—- MOTOR +")

print ("ground of external power source --- MOTOR - ")

print ("one wire for your motor in MOTOR A screw terminal")

print ("the other wire for your motor in MOTOR B screw terminal")
else:

print ("\nThese are the connections for the Gertboard motor test:")

print ("GP17 in J2 --- MOTB (just above GP1)")

print ("GP18 in J2 --- MOTA (just above GP4)")

print ("+ of external power source —---— MOT+ in J19")

print ("ground of external power source —--- GND (any)")

print ("one wire for your motor in MOTA in J19")

print ("the other wire for your motor in MOTB in J19")

command = raw input ("When ready hit enter.\n>")
def display (printchar) :
print (printchar, sep='', end='")
sys.stdout.flush/()
def reset ports():
wiringpi.pwmWrite (18, 0)
wiringpi.digitalWrite (18, 0)
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wiringpi.digitalWrite (17, O)
wiringpi.pinMode (17, 0)
wiringpi.pinMode (18, 0)
def loop(start pwm, stop pwm, step, printchar):
for x in range(start pwm, stop pwm, step):
wiringpi.pwmWrite (18, x)
# if x 1s an exact multiple of 19, i.e. x/19 has remainder 0
if x % (19) ==
display (printchar)
sleep(rest)
rest = 0.013
try:
display('>>> ")
loop (140, 1024, 1, '+")
loop (994, 110, -1, '-")
wiringpi.digitalWrite (17, 1)
display ('\n<<< ")
loop (954, 89, -1, '"+'")
loop (121, 1024, 1, '-")
display('\n")
except KeyboardInterrupt:
reset ports()
reset ports()

AHanoro-uucposBblie n uncppoaHanoroBblie nNpeodpasoBaTenu

Ha nnate Gertboard ycraHorieH nudpoaHanororslit npeoopasosaresnsb (D/A) oT kommna-
HuM Microchip, coOpannbiii Ha Mukpocxeme MCP48x2. D10 ycTpoiCTBO MPOM3BOAUTCS
B TpeX pa3auyHbIX BapraHTtax: 8-, 10- unu 12-6utHoMm (pazpsaaHom). Kakoii u3 BapuaHTOB
YCTaHOBJIEH UMEHHO Ha Bauleil 1jiare, MOKHO y3HaTh U3 MapKUPOBKU Ha KOPIyce MHK-
pocxembl. J[1s 3TOro MocMoTpUTe OYeHb BHUMATENIbHO HAa MaJieHbKWH 4MIl, 0003HAYEH-
Heiii U10. Ha ero kopmyce gomxeH ObITh BUAEH HOMep 48x2, T/ie BMECTO X MOTYT CTOSITh
yucia: 0, 1 wim 2. Ecnu x pasen 0, To npeoOpazoBatenb §-pa3psaHblid, eciau 1 — To
10-pa3psaHebli, a ecnu 2 — 10 12-pa3psaaHbiid. Bece 3TM BapyaHThl UCITOJIHEHUS MUKPO-
CXEMbI COBMECTUMbI U1 UMEIOT OJIMHAKOBOE PacIoJIoKeHUe U cueT BbiBOJOB. [Iporpamma,
KoTopas pabotaet ¢ D/A, mpeamnonaraer, 4ro 3anvchiBacT B 12-OUTHBINA YMII, TMOITOMY
BaYKHO YKa3blBaTh COOTBETCTBYIOLLME 3HAYEHUS. MaKkcuMalibHble BBIXOAHOE M BXOJHOE
Hanpspbkenust D/A — 2,04 B. AHanoroBble BBIXOAbI JBYX KaHAJIOB MOJKIFOYEHBI K KOH-
TakTam, nomedeHHbIM kKak DAOQ ayis kaHana 0 u DA1 — ans kaHana 1 B pazseme J29 Ha
JeBOM Kpato 1raTtel. KoHTakThl, pacnoioKeHHbIe pa1oM, oakatoueHsl K "3emiie” (GND).

Ha nnare Gertboard wucrnonb3yercs 10-OuTHbIN aHanoro-uimdpoBoit mpeodpazoBaTesib
(A/D), cobpannbiii Ha Mukpocxeme MCP3002. OH noaaep>kuBaeT 2 KaHajla ¢ 4acTOTOM
auckperusauun okojio 72K onepaiuii B cekyHay (sps). MakcumalibHOE 3Ha4YeHUE —
1023 — BO3MOkKHO, KOT/1a BXOAHOE HaIpsKeHue paBHO 3,3 B. AHanoroebie BXO/IbI IBYX
kaHasioB ADO u AD1 nHaxonsarcs B pasbeme J28. Panom ¢ aTuMK BBIBOJAMH pacroioxke-
Hbl KOHTaKThI "3emin" (GND).
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TectupoBaHue D/A n A/ID

Kak ckazano B pykoBoactBe Ha Mukpocxemy MCP4802, 3nauenue HanpsbokeHus (B) Ha
BbIX0J1€ V¢ BBIUUCISETCS N0 hopMmyJie:

Vou = (Din/2%) x 2,048,
rae x = 8, 10, 12 — pazpsaaHocts mukpocxemel MCP4802.

Beixon Vg ans kanana 0 mpeacrtarneH koHTaktomM DAQO B pazbeme J29, a ans kaHa-
nal — DAIL.

Jlst mpoBepku paboThl UdpoaHamoroporo npeodpaszoratens (D/A) norpedyercs BONbT-
MeTp unu mynbtuMetp. [Iporpamma tectupoBanus mist Python HazwiBaetcs dtoa.py. Urto-
Ob1 HacTpouTh Tiaty Gertboard mist aToro tecra, HeO6XOAMMO YCTAaHOBUTH MEPEMbIYKU
Ha koHTakThl noptoB GP11, GP10, GP9, GP7 u Ha koHtakTsl iMHbl SPI, Haxoasmecs
HaJl HUMU.
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Puc. 6.31. Cxema coeaunHeHnii gns tecta dtoa.py

[ToakMrOYUTH MYJIBTUMETP HAJO CJIEIYIOUIUM 00pa3oM: YepHBIM OTPULIATENIbHBINA MPOBO/T
noJikeH ObITh noacoearHed k GND. [[nst 3Toro Mo»HO MCHOJB30BaTh JIFOOOW U3 IITHIPb-
koB, nomeveHHbIX Kak GND. KpacHblii, TOJOKHUTETbHBIN, MPOBOA MOJDKEH OBITH TMOJ-
coeauHeH Kk DAO (nns npoepku D/A kanana 0) win DA (a5 nposepku D/A kanana 1).
[lepextounTe MyJbTUMETP U YCTAHOBUTE €ro JJii MU3MEPEHHUsl MOCTOSHHOIO HarpsiKe-
Hus. CxeMa coeJMHEeHUH ToKka3aHa Ha puc. 6.3 1.

Conepsxumoe daiina dtoa.py npeactasieHo B JuctuHre 6.16. [{udpoananoroseiii npeol-
pasoBarenib (D/A) ynpapisercss ¢ MOMOIIBIO 3alMCH JTBOMYHBIX uHnces (16 OuToB B Ie-
7oMm) depe3 muHy uHTepdeiica SPI. [Iporpamma nist Moayns Python HasbiBaeTcs spidev
u ucnosbdyer muHy SPI nmis cBs3u. Mbl JOMmKHBI JaTh spidev JBOWYHBIE 10-OUTHBIE
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3Ha4YeHUs, KOTOpble OH Mpeodpas3yeT B §-OUTHBIN TBOUYHBIN KO/, BIIOCJEICTBUM Mepe/ia-
Baemblii B D/A. D/A BbigaeT HanpskeHUE B COOTBETCTBUHU C IM(MPOBBIM 3HAUCHUEM Ha
Bxoje. Ecnu Ha Bxone uudpooe 3HaueHue 0, To 3To coorBercTByeT 0 B, a ecnu 3Haue-
Hue 255, To Ha BbIxoje 2,048 B, U 3To nMHeiiHas 3aBUCUMOCTb MEXAY HUMH, TaK 4TO
uudpoBoe 3HaueHue 128 1oKHO COOTBETCTBOBAThH HanpsibkeHuto 1,02 B.

Mgl nioceutaem B D/A 3apaHeeC OMNPCACIICHHBIC 3HAYCHUA, KOTOPbLIC XPAHATCA B IBYX H3-
MCHACMBIX CITMCKAax:

O num list [] — COJEPKUT MEpBbIi OaWT JaHHBIX (OTJIMYAETCS U1 KaXK/I0r0 KaHasa);
O common [] — COAEPIKUT BTOPOM OAMT NaHHBIX (OJIMHAKOBBIC JIJIs1 KXKIOT0 KaHasa).

[Tonb3oBaTenb BHIOMpAET KaHall, a 3aTeM OCHOBHOW LIMKJI MTPUHUMAET MEepPBbIA HOMEp U3
KaXKJIOr0 CMMCKA U CJIMBAET bytel € byte2. 3aTeM OH nockuiaeT ux B D/A, KOTOpbIii cpazy
’K€ BbIJIa€T COOTBETCTBYIOIIEE HAMPSIKEHUE HAa BBIXOAE 10 HaxkaTws KiaBuluM <Enter>.
[{yks1 mpoXoAuT Mo BceM MSATH 3HAUEHHUsIM, YCTaHOBJIEHHbIM B D/A, 1 noxuaaeTcs: Haxa-
Ty kiapuimu <Enter>. O6a kaHasia cOpachIiBalOTCS B HOJIb B KOHIIE TIPOTPaMMBI.

NucTtunr 6.16. NMporpamma dtoa.py

import spidev

import sys

from time import sleep
board type = sys.argv[-1]

import subprocess

unload spi = subprocess.Popen ('sudo rmmod spi bcm2708', shell=True,
stdout=subprocess.PIPE)

start spi = subprocess.Popen ('sudo modprobe spi bcm2708', shell=True,
stdout=subprocess.PIPE)

sleep (3)

def which channel():
channel = raw input ("Which channel do you want to test? Type 0 or 1.\n")
while not channel.isdigit():

channel = raw input ("Try again - just numbers 0 or 1 please!\n") #
Make them do it again if wrong

return channel

spi = spidev.SpiDev ()
spi.open(0,1)

channel = 3
common = [0,0,0,160,240]
voltages = [0.0,0.5,1.02,1.36,2.04]

while not (channel == 1 or channel == 0):
channel = int(which channel())
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if channel ==

num list = [176,180,184,186,191]
else:

num list = [48,52,56,58,63]

print "These are the connections for the digital to analogue test:"
if board type == "m":
print "Jjumper connecting GPIO 7 to CSB"
print "Multimeter connections (set your meter to read V DC):"
print " connect black probe to GND"
print " connect red probe to DA%d on D/A header" % channel

else:
print "Jjumper connecting GP11l to SCLK"
print "Jjumper connecting GP10 to MOSI"
print "Jjumper connecting GP9 to MISO"
print "Jjumper connecting GP7 to CSnB"
print "Multimeter connections (set your meter to read V DC):"
print " connect black probe to GND"
print " connect red probe to DA%d on J29" % channel

raw input ("When ready hit enter.\n")

for i in range (5):
r = spi.xfer2([num list[i],common(i]])

]
print "Your meter should read about %.2fV" % voltages|[i]
raw input ("When ready hit enter.\n")

r = spi.xfer2([16,0]) # switch off channel A
r = spi.xfer2([144,0]) # switch off channel B

00010000 00000000 [16,0]
10010000 00000000 [144,0]

[Iporpamma asis Tecta aHanoro-udpoBoro mpeodpazoBaresis Ha3biBaeTcs atod.py. UToObI
3aMyCTUTh ATOT TECT, UCTOUHMKA HAMPSHKEHUS HAa aHaJlorOBOM BXOJle He TpelyeTcs.
[Tpouie Bcero ucnob30BaTh MOTEHLIMOMETP (MepeMeHHbIN pe3ucTop). JIBa KoHIla MOTEH-
MOMETpa CBsI3aHbl C OJHOW CTOPOHBI C BHICOKUM YpoBHEM 3,3 B (KOTOpBI MOXKHO TMO-
JYYUTh U3 JIIOOOT0 KOHTAKTHOTO pazbeMa ¢ oTMeTKol 3V3), a ¢ npyroit CTOpOHBI C HU3-
kM ypoBHeM, uan GND. Cpennuii koHen cBsa3aH co BxoaoM ADO (ans kanana 0) unum
ADI1 (nns kanana 1). s ucnonibzoBanus winHbl SPI coenuHuTeNbHBIE MPOBOJA JOJIXKHbI
ObITh ycTaHoBJIeHBI Ha kKoHTakThl GP11, GP10, GP9, GP8 u nmoakatoueHbl K KOHTaKTaM
mHbl SPI, KOTOpble HAXOAATCS HaJl HUMHU, Kak MoKa3aHo Ha puc. 6.32.

Coneprxumoe aiina atod.py mpenacrapieHo B auctuHre 6.17. Ilonb3oBaTens BbIOMpaeT
KaHaJl, KOTOpbIA Oy/eT MCMosb30BaThes aHanoro-uudpoBsiM npeodbpaszoparesieMm (A/D),
KaK ¥ HalMcaHO B KOMMEHTapHsX K rporpamme. OyHKIMS get adc (channel) UCHOJB3Y-
eT nporpamMmy spidev s cuuThiBanus A/D. Ota pyHkums nosydaet Tpu 6aidTa JaHHBIX
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W u3BJiekaeT pesyJibraT — uucio ot 0 go 1023, rae 0 o3navaer 0 B, a 1023 — 3,3 B.
['maBubIil nuki BeinosHsercst 600 pa3 ¢ 3aaep:kko sleep B 0,05 ¢, NO3TOMY BBITTOJTHEHHUE
nporpammel 3aHuMaeT okosio 30 cekyna: 600x0,05. Bo Bpemsi kaxaoil uTepalnu LUK
nporpamMma cUuThIiBaeT 3HadeHue u3 A/D u oroOpakaeT pe3ynbTaT KOJIMUYeCTBOM CUMBO-
JoB "#" MPOMOPUMOHATIBHO CUMTAHHOMY 3HAY€HHIO, KOTOPOE 3aBUCHUT OT MOJIOKEHHUs
JBIKKA MOTeHIMoMeTpa. JIjis 3amycka 3Toro npouecca ciiyKUT GyHKLIMS display (char,
reps, adc value, spaces). Bo Bpems pa60TbI nporpaMMbl MEPEMCIUICHUC OBMXKKA I10-
TEHLIMOMETPA TIPUBOJUT K U3MEHEHHUSM KaK [U(PPOBBIX BEJIUYHMH, TAK U KOJMUYECTBA OTO-
OpakaeMbIX Ha JUCTIIee CUMBOJIOB "#".
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Puc. 6.32. Cxema coeamnHeHunii ans Tecra atod.py

Nuctunr 6.17. NMporpamma atod.py

from future import print function
from time import sleep

import subprocess

unload spi = subprocess.Popen ('sudo rmmod spi bcm2708', shell=True,
stdout=subprocess.PIPE)

start spi = subprocess.Popen ('sudo modprobe spi bcm2708', shell=True,
stdout=subprocess.PIPE)

sleep (3)

import spidev
import sys
board type = sys.argv[-1]
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def which channel () :
channel = raw input ("Which channel do you want to test? Type 0 or 1.\n")
while not channel.isdigit():
channel = raw input ("Try again - just numbers O or 1 please!\n")
return channel

def get adc(channel):
if ((channel > 1) or (channel < 0)):
else return -1
return -1
r = spi.xfer2([1, (2+channel)<<6,0])
ret = ((r[l]&31) << 6) + (r[2] >> 2)
return ret

def display(char, reps, adc value, spaces): print
('"\r',"{0:04d}".format (adc value), ' ', char * reps, ' ' * spaces,'\r', sep='",
end="'")

sys.stdout. flush()

iterations = 0
char = "#'
channel = 3
while not (channel == 1 or channel == 0):
channel = int(which channel())
print ("These are the connections for the analogue to digital test:")
if board type == "m":
print ("jumper connecting GPIO 8 to CSA"™)

else:

print ("jumper connecting GP11l to SCLK")

print

(

print ("jumper connecting GP10 to MOSI")
("jumper connecting GP9 to MISO")
(

print jumper connecting GP8 to CSnA")

print ("Potentiometer connections:")

print (" (call 1 and 3 the ends of the resistor and 2 the wiper)")
print (" connect 3 to 3V3")

print (" connect 2 to AD%d" % channel);

print (" connect 1 to GND")

raw input ("When ready hit enter.\n")

spi = spidev.SpiDev ()
spi.open (0, 0)
while iterations < 600:

adc value = (get adc(channel))
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reps = adc value / 16

spaces = 64 - reps

display(char, reps, adc value, spaces)
sleep(0.05)

iterations += 1

lMPUMEYAHUE

Koabl CKpynTOB 3TOro pasgena Bbl HanaeTe B nanke glava_06\GB_Python CONpoOBOXAaloLero
KHUTY 3NEKTPOHHOro apxmBea (CM. MpusioxeHue).

6.3.4. MporpammupoBaHme ATmega

[IporpammupoBanre MukpokoHTposuiepoB ATmega mpocto, ecnu y Bac HacTpoeHa Bcs
uHpacTpykTypa U Ha 60pTy MuKpokommbiotepa Raspberry Pi ycranoneno cnenmans-
HOe MmporpaMMHoe oOecrnieueHue. Jlisi MporpaMMUpPOBaHUS MOKHO MCIOJIb30BaTh IUIATY
Arduino IDE. Yto6s1 coequauth Arduino IDE ¢ Raspberry Pi u Gertboard, HyxHo Oynet
c/enaTh HECKOJIBKO HEOOJIBIITMX W3MEHEHH: YCTaHOBUTH JOTOJIHUTEIIbHBIC TMAKeThl U
OCYIIIECTBUTH TIpaBKy (aityioB koHpurypauun Arduino. Hago otMeruts, uTo 3T1a padora
Obina mpoBeaeHa ['oproHoM XeHaepcoHoM (eM. paszo. 6.1.3).

Hrak, cHauana ycranasinuaem Arduino IDE:

sudo apt-get install arduino

Tenepb 3arpy3um U yCTaHOBUM MOAU(PULIMPOBAHHBIN MAKET avrdude:

cd /tmp

wget http://project-downloads.drogon.net/gertboard/avrdude 5.10-4 armhf.deb
sudo dpkg -i avrdude 5.10-4 armhf.deb

sudo chmod 4755 /usr/bin/avrdude

Janiee ckayaeM W BBIMOJHUM CLEHApHH 1Sl K3MEHEHHUs! HEKOTOPbIX CUCTEMHBIX (haiiioB:

cd /tmp

wget http://project-downloads.drogon.net/gertboard/setup.sh
chmod +x setup.sh

sudo ./setup.sh

Caenyrommii mar — coobwuts Arduino IDE o npoueccope ATmega Ha Haiueil miate
Gertboard. /s aToro moamensiem B Arduino IDE daiinbl boards.txt 1 programmers.txt, 10-
0aBMB B HUX COOTBETCTBYIOLLYIO HH(POPMALIMIO:

cd /tmp

wget http://project-downloads.drogon.net/gertboard/boards.txt

wget http://project-downloads.drogon.net/gertboard/programmers. txt
cd /usr/share/arduino/hardware/arduino

sudo mv boards.txt board.txt.bak

sudo mv /tmp/boards.txt .

sudo mv programmers.txt programmers.txt.bak

sudo mv /tmp/programmers.txt
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IIpexxne yem HavaTh nporpammupoBaTbh ATmega, cieayeT MHULIMAIU3UpOBaTh yuil. Ho
cHavasia Hajo noakiarounTh Gertboard k Raspberry Pi v ycTraHOBUTE YeTbipe nepeMblUKy
or GPIO Raspberry Pi k nmopty nmporpammaropa ATmega ISP cnenyromm oGpazom
(puc. 6.33):

O GPIO kontakt 8 — ISP konTakt 5 (cOpoc);
[ GPIO kontakt 9 — ISP konTakt 1 (MISO);
O GPIO kontakT 10 — ISP konTakt 4 (MOSI);
O GPIO konTakt 11 — ISP kontakT 3 (SCLK).

Raspberry Pi

s 1/0 extension
- 11 March 2012 s

dacihad 3v3
J O .

Puc. 6.33. lNepembluku gnsa coeguHeHna ATmega ISP

Tenepp 3amycTUM CKpUIIT JUIsl UHULMAIM3aLuu npoueccopa ATmega:

avrsetup

Ecnu Bce cnenaHo npaBUIbHO, Bbl JOJIKHBI YBUIETh pe3yJibTaT, NOAOOHBIH M300pakeH-
HOMY Ha puc. 6.34.

Ha cnenytomem mare HyxHO HacTpouth cpeay IDE nns pabotel ¢ mnaroii Gertboard.
[lepetinute k Hactpoiike: Tool | Board u BeiGepute onuuio Gertboard ¢ Tem Tunom

Puc. 6.34. Beibop nnatel ATmega npu BbINOMHEHUN CKpunTa avrsetup
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MHKPOCXEMBbI, KOTOPBIM YCTAHOBJIEH Ha IuilaTe, — 3TO MOryT ObiTb ATmegal68 wnm
ATmega328, oHn yale BCero UCMoJib3yIoTCsl cOBMeCTHO ¢ muiaroit Gertboard (puc. 6.395).

3arem nepeiinure B mMeHio Tools | Programmer u BboiOepute Raspberry Pi GPIO

(puc. 6.36).

File Edit Sketch

sketch_jan27a

sketch_jan27a | Arduino 1.0.1

Auto Format Ctrl+T
Archive Sketch

Fix Encoading & Reload

Serial Monitor Ctrl+shift+m

O Gertboard with ATmega328 (GPIO)

Serial Port * | O Gerthoard with ATmegal6s (GPIO)
Programmer v | O Arduino Uno
Burn Bootloader O Arduino Duemilanove wf ATrmega328

0 Arduino Nano wf ATrmega3ze

0 Arduino Nano wf ATmegalfe

O Arduino Mega 2560 or Mega ADK
0 Arduino Mega (ATmegal280)

) Arduino Leonardo

O Arduine Mini wf ATrmega328

O Arduino Mini wf ATmegal6s

0 Arduino Ethernet

0 Arduino Diecimila or Duemilanowve wf ATmegal6s

Puc. 6.35. Hactpoiika nnatel Gertboard B Arduino IDE

sketch_jan27a | Arduino 1.0.1
File Edit Sketch

Auto Format Ctri4+T
Archive Sketch
Fix Encoding & Reload

sketch_jan27a

Serial Monitor Ctrl+Shift+Mm

Board
Serial Port 3

Programrer
Burn Bootloader ) AVR ISP

O AVRISP mikll

1 USBtinylSP

1 USBasp

) Parallel Programrmer
O Arduino as ISP

Puc. 6.36. Hactpoiika onuun Programmer gns nnatel Gertboard B Arduino IDE

Bce Bxoanble 1 BIXOAHBIE BBIBOABI MUKpocxembl ATmega pacrionosxensl B pazbeme J25,
B JIeBOM Kpato 1maTel. OHu nomedeHsl kak PCn, PDn v PBn, roe n — nopsakoBbiii HO-
Mep. DT MEeTKM cOOTBeTCTBYIOT "pacnnHoBke" unnoB ATmegal68/328. Tem He meHee,
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B Mupe Arduino HoMepa KOHTAaKTOB YMIIOB HE COOTBETCTBYIOT HOMEpaM HUX (DYHKIIMMA.
BwmecTo aToro ectb HekoTopbie abcTpakTHbie 0003HauYeHUS IUGPPOBBIX W AHAJIOTOBBIX
BBIBOJIOB, KOTOPbIE HE 3aBUCSIT OT HOMEPOB BBIBOJIOB CaMUX (DU3HUECKUX YCTPOUCTB. DTO
MO3BOJISIET KOAY, HATMCAHHOMY i1l OJJHOro ycTpoicTBa Arduino, ycnemHo paborarh Ha
apyrom ycrpoucte Arduino, KOTOpoe MOXKET UMETh YHII ¢ APYroil packKJiaJIkoi BBIBO-
noB. B Tabi. 6.3 nokazaHo coorBeTcTBUE BbIBOOB Iu1aThl Gertboard ¢ Arduino IDE.

Tabnuuya 6.3. Coomsemcmeue ebie0008 nnamsi Gertboard u Arduino

KoHTakTtbl Arduino KoHTtakTbl nnatel Gertboard
0 PDO
1 PD1
2 PD2
3 PD3
4 PD4
5 PD5
6 PD6
7 PD7
8 PBO
9 PB1
10 PB2
11 PB3
12 PB4
13 PB5

A0 PCO
A1 PC1
A2 PC2
A3 PC3
A4 PC4
A5 PC5

Tenepb MOKHO MPUCTYMUTh K HanmucaHuto cketya (rporpammbl st Arduino). [Tpumem
3a ocHoBy mnporpammy Blink u3 npumepoB k Arduino IDE (File | Examples | Basics |
Blink). UtoOs1 3arpy3uth cketd B uun Arduino IDE, BeimoanuTe komanay mento File |
Upload Using Programmer (puc. 6.37).

OT0 3aiiMeT HEKOTOpoe BpeMsi, HeOOXOAMMOE JIUIsl KOMITUJISILMK U 3arpy3KH, a 3aTeM Ball
ckeTd 3apaboTaeT Ha MUKPOKOHTpossiepe. UToObl HarfsAHO yBUAETh paboTy ckeTya (U3-
MEHEHHEe cocTOosiHUA Ha Bxoje PBS pazbema J25 ¢ mepuoanyHocThio 1 cek.), moacoeau-
HuM cBetoauoa | nepembrukoit ¢ PBS na BUF1, u oH ctaneT murarts.
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-Edit Sketch Tools Help
Mew

Open...

Sketchbook

Examples

Close

Save

Sawve As...

Upload

Page Setup
Print

Preferences

Quit
I

void loop() {

digitalWrite{led. HIGH):
14 delay (1008 ;
digitalWrite(led, LOW);
delay (1606 ;

| Y

Blink | Arduino 1.0.1

Upload Using Programmer  Ctrl+Shift+U [liEGviETgi

A the loop routine runs over and over again forever:

Ctri+n
Ctrl4+0
b

» e

Ctrl+w

Ctrl+s

Ctrl+shift+s 11
ctri+u

i off for one second, repea

Ctri+shift+P
Ctrl+p
iress reset:
Ctrl+Comma
rput,
Ctri+g

A/ turn the LED on (HIGH 15 the woltag
// wait for a second

/¢ turn the LED off by making the volt: |
/f wait for a second 57

Puc. 6.37. 3arpyska cketya B ATmega Ha Gertboard

MHorpa npu 3arpy3ke ckerya MO>KET BO3HUKHYTh oliMOka (puc. 6.38). Yawe Bcero sto

MPOUCXOOUT MO ABYM IMPUYUHAM:

O 3arpy3ka ocyuectsisierca komanaoi Upload (. e. File | Upload), a npaBuibHO nipu-
meHuTh komaHay Upload Using Programmer (File | Upload Using Programmer);

(J HeT mepeMbIUKM JJis MOoAKItoYeHus: nuTtaHus 3,3 B (2 BepxXHUX KOHTaKTa Ha paszbe-

me J7).

£f the loop routine runs over and owver again forever:

wvoid loop() {

[ ey e [ s e i B | [ WA [ Y SRR ) PSR B e S

4

Binary sketch

FLIT bl = = Llee .= Lo -

hyte maximum)

5 erthinard with AT enen:

Puc. 6.38. Ownbka 3arpysku cketya B ATmega Ha Gertboard
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[To ymomuanmio Gertboard ucnonwszyer mins GPIO mocnenomatenbHbiii mopt AMADO.
Opnako Arduino IDE He BocnpuHHMaeT ycTpoicTBO /dev/ttyAMAO Kak MocjiedoBaTesb-
HBIM MOPT, MO3TOMY MbI [TEPEHA3HAYMM MOPT Ha YCTPOMCTBO /dev/ttyS1:

sudo 1n /dev/ttyAMAO /dev/ttySl

CBs3pIBaHue AeJ1a€M IOCTOAHHBIM:

sudo nano /etc/init.d/link serial

3aHocuM B (paiis 1ink serial CIEAYIOUIMH KO

#!/bin/bash
ln -s /dev/ttyAMAO /dev/ttySl

U nanee:

sudo chmod 755 /etc/init.d/link serial
update-rc.d link serial defaults

Teneps npu 3amycke Arduino IDE nosiButcst moprt /devittyS1 (puc. 6.39).

[IpoBepsiem, Tak nu 3710. [Inmem HeGombmiol cketu (auctuHr 6.18), 3arpykaem ero
B Gertboard Ha ATmega, OTKpbIBaéM MOHMTOP MOCJIEJOBATEILHOIO MOPTa — U BUAUM
BbIBO/I JIAaHHBIX CKETYa B MocJieoBaTeIbHbIN NopT (puc. 6.40).

File Edit Sketch Help
Auto Format el +T
Archive Sketch
Fix Encoding & Reload

A4 Pin 13 has an L

ial Moni - -]
/f give it a name; Serial Monitor Crrl + Shift 4+
int led =13; Boar 3

input_eventsl &

[dewfttyACMO =

< fdewvfttyS1 Programmer 2

pinMode {led, OUTH
Serial . begin (950(

Burn Bootloader

iy

// the loop routine runs over and over again forever:
void loopf) {
digitalWrite{led, 1-digitalRead({led}}: ¢/ turn the LED on {HIGH
Serial.print{"millis=");
Serial.println{millis(}}:
delay (1000); A walt for a second
I -

4 | i

Binary sketch size: 2,770 bytes (of a 32,758 byte maximum)

Gertboard with ATrmeg [GFIQ) onjde

Puc. 6.39. Nopt /dev/ttyS1 B Arduino IDE
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NucTtunr 6.18. CkeTy Ang BbiBoAAa AaHHbIX B NocriegoBaTeNbHbIA NOPT

void setup()
{
Serial.begin (9600) ;
}
void loop ()
{
Serial.print ("millis=");
Serial.println(millis());
delay(1000);
}

Imillis=251935
nillis=252998
nillis=254061

millis=255125
Imillie=755107

Puc. 6.40. [poCcMOTp AaHHbLIX B MOHWTOPE NOCNeL0BaTENLHOrO nopTa

6.3.5. NMNpoekT gnga nnatbl Gertboard: kKOHTponb Bxoaa

PaccmoTpum HebGombioi npoekt npuMmeHeHus riathl Gertboard B cBsizke ¢ Raspberry
Pi— npomnyckHoi myHKT co BxoaoM 1o Openokam uiau kaptam ¢ RFID-merkoi

(puc. 6.41).

g
A

Puc. 6.41. bpenoku n kapTel RFID
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RFID-cuutsiBaTenp (puc. 6.42) ycTaHOBJIEH Ha BXOJHOMW JABEpPU W MOJACOEAMHEH K KOH-
tposiepy ATmega mnatel Gertboard. Jlatunk cuntbiBanus RFID-kapT komnanun Seeed
Technology Inc., paGoTaromuii Ha yactoTe 125 kI, IMEET BBICOKYIO UyBCTBUTEIIBHOCTD
paccTosiHusI cpabaTeiBaHus — 7 cM. OH BbIaeT nH(OpMaIio o kapTe B AByX (popmaTax
nannbix: Uart 1 Wiegand. Wiegand — nipocTtoii npoBoaHONM HHTepdEC CBI3U MEXKITY
YCTPOWCTBOM YTEHHsI MACHTH(PHUKATOpa (KAPTOYKH) M KOHTPOJUIEPOM, IMUPOKO TpHUMe-
HSEMBI B cucTeMax KOHTposIs Aoctyna. OH Kak pa3 W NpeIHa3Ha4eH IS Tepeiadl YHH-
KaJIbHOTO KOJa KapThl B KOHTPOJLIEP.

Puc. 6.42. RFID-cuntbiBaTEND

Mporpamma gna RFID-cuutbiBaTena Ha ATmega

Cxema NOoJKIIFOYEHHs CUMTBIBATEIIS TTPEACTaBJIeHa Ha puc. 6.43.

RFID-cuuThiBaTenb onpeaensieT KoJ MOJHECEHHOro Opesioka WM KapThl U OTHpPAaBIISET
no nocjienoBatesbHoMYy nopty B Raspberry Pi. ConepikrimMoe cketua [yis MOJTyUYeHHs KO-
na w3 RFID-cuuteiBaTenss u ornpaBku B Raspberry Pi mo mocnepoBarenbHOMY MmopTty
MPEeJICTaBJIEHO B JUCTUHTE 6.19.

Nuctunr 6.19. Ckety ana nony4veHus koaa u3 RFID-cuutbiBaTens
u otnpaBku B Raspberry Pi

byte RFIDcardNum[4];
byte evenBit = 0;
byte oddBit = 0;
byte isDataOLow = O;
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byte isDatallow = O;
int recvBitCount = 0;
byte isCardReadOver = 0;

void setup ()

{
Serial.begin (9600) ;

attachInterrupt (0, ISRreceiveDatal,
attachInterrupt (1, ISRreceiveDatal,

}
void loop ()

{

// uTenme GuTa HOMEpAa KAaPTH
if (isDatalOLow]| | isDatallow) {
if (1 == recvBitCount) {//even bit

FALLING );
FALLING );

evenBit = (l-isDataOLow) &isDatallow;

}

else if( recvBitCount >= 26){//odd bit

oddBit = (l-isDataOLow) &isDatalLow;
isCardReadOver = 1;

delay (10) ;

}
else{

//only if isDatallow =

RFIDcardNum[2- (recvBitCount-2) /8]

}
//reset datal and datal
isDataOLow = 0;
isDatallow = 0;
}
// mnedvaTb MeTKV KapThl
if (isCardReadOver) {
if (checkParity()) {

card bit could be 1
|= (isDatallLow <<

Serial.println(* ((long *)RFIDcardNum)) ;

}

resetData () ;

}

}
byte checkParity () {

int 1 = 0;

int evenCount = 0;

int oddCount = 0;

for(i = 0; 1 < 8; i++){

if (RFIDcardNum[2] & (0x80>>1)) {

evenCount++;
}
}

(7-(recvBitCount-2)%8)) ;
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for(i = 0; 1 < 4; i++){
if (RFIDcardNum[1] & (0x80>>1)) {

evenCount++;
}
}

for(i = 4; i < 8; i++){
if (RFIDcardNum[1] & (0x80>>1)) {

oddCount++;
}
}

for(i = 0; 1 < 8; 1i++){
1f (RFIDcardNum[0] & (0x80>>1)) {

oddCount++;
}
}

if (evenCount%2 == evenBit && oddCount%2

return 1;
}

else(
return 0O;
}

}

void resetData () {
RFIDcardNum[0
RFIDcardNum[1
RFIDcardNum/[2
RFIDcardNum[3
evenBit = 0;
oddBit = 0;
recvBitCount = 0;

I
o O O O
~

~e

~e

]
]
]
]

isDataOLow

Il
o
~

isDatallow = 0;
isCardReadOver = 0O;

}

// dyHruma interruptO
void ISRreceiveDataO () {

recvBitCount++;
isDataOLow = 1;

}

// dyHKumsa interruptl
void ISRreceiveDatal () {

recvBitCount++;
isDatallow = 1;

}

!= oddBit) {

~e
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Gertboard_J2 Gerthoard_J23 Gertboard_J28
CFD 1 MISO FDO
GP1 2 : ED1 RFID
GP4 [ L2 SCLK FDZ Rx
GFT 4 MOS| PD3 Tx
CF8 5
GPS 5
GP10
GP11
P14
;:5 Gerthoard_J11 Gertboard J6
GPI7 — MCTX I 12V
GND i
GP18 MCRX
— SCLK RPVWR Bat1 OM sawenka
Pz 1S\ Gertboard_J12
GP23 MISO
GP24 CSna RLY1
GP25 CSnE RPVR

Puc. 6.43. Cxema nogkntovenus RFID-cuntbiBaTENSA

Co3paHue 6a3bl AaHHbIX ¢ ucnonb3oBaHuem Python u MySQL

Tenepb HeoOxoanmo Hanucatb st Raspberry Pi ckpunt, nonyvarouinii nanusie (RFID-
kon) u3 ATmega Gertboard u mpopepstomumii HamMure Koga B 0a3e maHHbIX. [ co3na-
HUs 0a3bl JaHHBIX Bocmosibdyemcss MySQL. MySQL — cBoGoaHoe nporpaMMHoe oOec-
neyeHue, He CIOUIIKOM TpeOoBareiabHOoe K pecypcaMm. Tak uTo KOMOMHaUMs
Python+MySQL — BnosiHe npuremiieMblii BApUAHT 1Sl IPUIIOAKEHUH, KOTOpbIE MPpUBs3a-
HbI K 00pa00TKe TaHHBIX.

Ycranosum MySQL:

sudo apt-get install mysgl-server-5.5

[Ipu ycTaHOBKe HEOOXOAMMO BBECTH HOBBIM MapoJib MOJIb30BATENs root JjIs MOAKIIIoUe-
Hus K MySQL:

mysgl -u root -p
Coznanum HOBYIO 0a3y HaHHBIX my projectl (puc. 6.44) U B Hell 1Be TaONUILIbI JAHHBIX:
base keys — JJI1 XpaHeHUs Kitoued U naHHbIX Baagenbles (PMO u HoMep kBapTHphI) U

input events — JUIsl XpaHEeHHs BPEMEHM BXOJla, KJIIO4a, MO0 KOTOPOMY BOIIJIM, U Ha3Ba-
Hue (oto, koTopoe nosryuum ¢ kamepsl Raspberry Pi Camera Board.

Coznanue 6a3bl JaHHBIX my projectl:

CREATE DATABASE my projectl;

Coznanue TabnulIbl base keys:

CREATE TABLE "base keys™ (
"ID" bigint(20) unsigned NOT NULL auto increment,
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“key® varchar (20) NOT NULL default '',

‘name” varchar (64) NOT NULL default '"',

"houseroom™ varchar (7) NOT NULL default '',

PRIMARY KEY ( ID)

) ENGINE=MyISAM AUTO INCREMENT=5 DEFAULT CHARSET=utf8;

£# pi@raspberrypi: ~ | =HuE —?‘E-J

Puc. 6.44. CospaHue 6a3bl gaHHbix 1 Tabnuy 8 MySQL

CO3HaHHeTa6HHHBIinputievents

CREATE TABLE " input events  (

"ID" bigint(20) unsigned NOT NULL auto increment,

"id key  bigint (20) NOT NULL default '0',

‘photo”™ varchar (64) NOT NULL default '',

"time event’ datetime NOT NULL default '0000-00-00 00:00:00",
PRIMARY KEY ( ID")

) ENGINE=MyISAM AUTO INCREMENT=5 DEFAULT CHARSET=utf8;
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Ba3y JaHHBIX HGO6XOJII/IMO 3aloJIHUTh JaHHBIMHU O KOAaX Kﬂ}Oqeﬁ, BBITIOJIHHUB 3aIllpOChl

CJIEIYIOLLErO BUA:

INSERT INTO 'my projectl . base keys ( ID', ‘key , "name’
(NULL, '45678345634', 'Umanor C.II.', '25');

INSERT INTO 'my projectl’. base keys' ('ID', ‘"key , "name’
(NULL, '457567834', 'lIlerpora A.T'.', '16");

INSERT INTO 'my projectl’ . base keys  ('ID', ‘key , "name’
(NULL, '45678348934', 'Cumopomr M.M.', '24");

INSERT INTO ‘my projectl’ . base keys™ ("ID°, “key , "name’
(NULL, '4457567834', 'Ocunoms A.A.', '"17");

[TocmoTpuMm coaepaumoe TadbnuLbl (puc. 6.45):

SELECT * FROM ‘my projectl’ . base keys  LIMIT 0,30;

14

14

4

14

"houseroom”

"houseroom”

“houseroom”

“houseroom”

)

)

)

)

VALUES

VALUES

VALUES

VALUES

Ecnu 6a3a naHHBIX 3amojHeHa, MOKHO TIPUCTYTATh K co3/1aHuto ckpumnrta Ha Python mms

pervctpanuu coObITHI BXOAA.

]
~] W

Puc. 6.45. [MpocmoTp coaepxumoro Tabnuubl base keys

O6paboTka aaHHbIX 3 ATmega Gertboard

Jlnst pabotel B Python ¢ MySQL Heo6XxoauMO yCcTaHOBUTH MOAYJb MySQLdb. Jyis ycra-

HOBKH BBITTIOJIHACM CJICAYIOIINEC KOMAHIbI B TCPMUHAJIC!

sudo apt-get install python-pip

sudo pip install -U pip

sudo apt-get install python-dev libmysglclient-dev
sudo pip install MySQL-python

[IpoBepUThb, 4TO MOYJIb YCTAHOBJIEH YCIIELIHO, MOXHO 3anmycTuB Python u 3anaB koman-
oy import MySQLdb. Eciim He Bblaaetcs omuOka, TO MOAYJb YCTaHOBJIEH MPaBUJIbBHO

(puc. 6.46).
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Puc. 6.46. YcTaHoBka 1 nposepka moaynsa Python MySQLdb

Ocranock Hanucath ckpunt Ha Python ansa nonyvyenust nanubix u3 Gertboard ATmega no
nocienoBaresibHoMy nopty. OOpaTtutTe BHUMaHWE, YTO TOPT 3TOT: /dev/ttyAMAO. I1pu mo-
JyYeHWHW JaHHBIX CKPHUIIT MPOBEPsAET HAJIUYME KOJa B TaOJHUIIE base keys 0a3bl TaHHBIX
my projectl. Eciam kmou npucyrcrByer, otaaercs komaHaa Ha GPIO mns oTkpeiTus
nBepu, ¢ momolnplo kamepbl Raspberry Camera Board nenmaercs cHUMOK M B Tal-
JULY input events BHOCHUTCS COOTBETCTBYollas MH(opMmaius. ColepKUMOe CKpUITa
get_event.py npenacrasiaeHo B ucTuHre 6.20.

Nuctunr 6.20. Ckpunt get_event.py

#!/usr/bin/python

import serial, time, datetime, os, subprocess
import MySQLdb as db

#initialization and open the port
ser = serial.Serial ()

ser.port = "/dev/ttyAMAQ"
#ser.port = "/dev/ttyS2"
ser.baudrate = 9600

ser.bytesize = serial .EIGHTBITS
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ser.parity = serial.PARITY NONE
ser.stopbits = serial.STOPBITS ONE

#ser.timeout = None #block read
ser.timeout =1 #non-block read
#ser.timeout = 2 #timeout block read

ser.xonxoff = False

ser.rtscts = False #disable hardware (RTS/CTS) flow control
ser.dsrdtr = False #disable hardware (DSR/DTR) flow control
ser.writeTimeout = 2 #timeout for write
try:

ser.open ()
except Exception, e:

print "error open serial port: " + str(e)

exit ()

if ser.isOpen() :
try:

ser.flushInput () #flush input buffer, discarding all its contents

ser.flushOutput () #flush output buffer, aborting current output

con = db.connect (host="1localhost", user="root", passwd="*****xx1",

db="my projectl")
cur = con.cursor ()
while True:
response = ser.readline()
if response=="'":
pass
else:
print ("read data: " + response)
cur.execute ('SET NAMES “utfg8™ ')
cur.execute ('"SELECT "ID" FROM "base keys WHERE
"key ="+str (response)+' ')
print cur.rowcount
if cur.rowcount>0:
id key=0;
for row in cur:
id key=row[0]
dt = datetime.datetime.now ()
photo=str (time.mktime (dt.timetuple()))+".Jjpg"

time event=datetime.datetime.now().strftime ('%Y/%m/%d %H:%M:%S")

print time event
print id key
print time.time ()

insertstmt=("insert into input events (id key,photo,time event)

values ('2d','ss','%s')" % (id key,photo,time event))
cur.execute (insertstmt)
#

os.system('raspistill -o images/'+photo+' ')
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ser.close ()
except Exception, el:
print "error communicating...: " + str(el)
else:
print "cannot open serial port "

lMPUMEYAHUE

Kop atoro npoekrta Bbl HangeTe B nanke glava_06\input_events CONPOBOXAAKOLLErO KHUrY
3NEKTPOHHOro apxusa (CM. MpuioXxeHue).

6.4. XMOS StartKIT ana Raspberry Pi

Komnanus XMOS BbinycTU/Ia MHOTOSIIEPHBINM KOMILIEKT pa3paboOTKU MPOU3BOIUTENb-
Hoctbto 500 MIPS nns Raspberry Pi m apyrux wmakerneix miar. [lnata StartKIT
(puc. 6.47) npencrasnser codoii miaTthopmy pa3pabOTKH yJIbTPAHU3KOM CTOMMOCTH, KO-
TOpasi OTKPbIBAaeT TEXHOJOTUIO KOH(DUTYPUPYEMOTO MHOTOSIEPHOIO MUKPOKOHTpOJIIepa
xCORE pj1s1 mmmpokoro kpyra noJib30BaTesiei.

Push-button

switch XMOS sliceCARD connector

or
GPIO

2 % 4-zone
touch sensors

xCORE-Analog A8-DEV
with integrated debugger

3x3 green LEDs
Raspberry Pi header/GPIO
0.1" header with 2 XMOS links

2 green LEDs 256KB SPI Flash

micro-USE Socket for debugger
Analog integration header

Puc. 6.47. Nnata XMOS StartKIT

[Inara StartKIT mo3BossieT OBICTPO OLEHUTH BO3MOXKHOCTH MHOTOSIIEPHBIX MUKPOKOH-
tposuiepoB XCORE, koTopbie MOTYT OBITh MPOrPpaMMHO CKOH(UTYPUPOBaHBI ¢ OONBIITUM
KOoJIMYecTBOM nepudepuiinbix U uHTepdericHbix 6oko. Habop StartKIT obopynyercs
pazbemMamu 11 uHTepdelicHoM cBs3M ¢ poaykramu Raspberry Pi, nenas ero uueanbHbIM
peleHreM i MPOEKTOB BBO/A/BbIBOAA B peaIbHOM PeKUME BPEMEHH ¢ MCIOJIb30BaHHU-
em matel Raspberry Pi.

becninatHoe cpenctBo mnpoektupoBanus XTIMEcomposer nospossier pa3zpaboTyvkam
y100HO U JIETKO 3arnporpaMMHpoBaTh TpeOyemyro KoHQuUrypauuro uHrepdeiica u 3amnu-
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caTh KOJ MPUKJIaJHON MPOrpaMmbl, UCTolib3ys s3bik C/C++ B eIMHON KOMITJIEKCHOM cpe-
ne nporpammupoBanusa. XTIMEcomposer obOecneunBaeT mMmoiaHyr rpaduueckyro MoJ-
JEPHKKY, BKJIKOUAs] KOMITUJIATOP, OTJAUMK, CTATUYECKUI aHAIM3aTOp BPEMEHHU BBITIOJTHE-
HUS POTPaMMbl U MPOTPAMMHOE CPEACTBO JIOTMYECKOrO aHAJIU3a.

[Ipu pazmepax 94x50 mm mata StartKIT Hecer Ha GopTy aHaIOTrOBBIM MHOTOSAEPHBIN
mukpokoHTpossiep XCORE XS1-A8-64-DEV npouzoaurensHocThio 500 MIPS ¢ 32-6ur-
HBIMM SiApaMU JJis Jjoruyeckoil oOpabotku. B nononHenue k stomy StartKIT ochaiuen
MacCHBOM CBETOJIMOAOB, HAKUMHBIM BBIKITFOUATEJIEM, IBYMS JaTYMKAMU KaCaHUs U KOH-
HekTopoM sliceCARD, koTopblii cOBMECTUM C LIMPOKUM JIMara3oHOM MOPTOB BBOja/
BBIBOJIA, NOCTYNHBIX OT Komrnanuun XMOS. I1naTta Takke obopymyercs pa3beMoM, KOTO-
PBIii NO3BOJISIET MOAKIKOUNTH CUCTEMbI HA MAKETHBIX MJ1aTaXx.

Berpoennbiit MHorosiniepHbiii MukpokonTposuiep XCORE XS1-A8-64-DEV umeer 60p-
TOBOW OTJIAJUMK, KOTOPBIA pa3pellaeT B peKUMe peaJbHOro BPpeMEHHU MPOBOJAWTH MOJI-
HbIH aHamu3 paboThl Bceil cXxeMbl. DTO MO3BOJSET pa3paboTUMKaM BUIETh, YTO MPOUCXO-
aUT B MHTepdeiicax yCTpOHCTBa M MPOrPaMMHOM KOJIe B PEKHUME pealbHOro BpEeMEHU
npu pabdoTaroiieit cucteme 1 6e3 yiiepoa i1 o011eit Npou3BOAUTEILHOCTH. AHATIOTOBBIC
untepgericel StartKIT MoryT koHTponupoBaTbes Hapsay ¢ UMGPOBBIMU CUTHAJIAMU —
HampuMep, MOJIb30BAaTEIM MOTYT KOHTPOJUPOBATh pabOTy €MKOCTHBIX JATYMKOB Kaca-
HUS, YTOOBI BUJIETh CUTHAJIBI B PEAJIbBHOM PEXKUME BPEMEHH.

Hab6op ctout 14,99 nonnapa CIIA. [Tonp3oBaTenu, npornieainie perucTpaiuio Ha cainTe
npousBoaurens 10 |1 nekabps 2013 rona, cMoriv noayyuTb oaHy U3 2500 BbIMYLIEHHBIX
riar StartKIT 6ecriatHo. Bot u 51 yxke B koHue sitHBaps 2014 roga moyiy4ust nMochuUIKy
C TaKOH IJIaTOM.

Jlns  wucnonb3oBanus  StartKIT HeoOxoaumo ckayaThb cpeay MNporpaMMHUpPOBaHUS
xXTIMEcomposer Bepcuum He Huxke 13.0.0 co crpanHuupbl mnpoekta: https://www.
xmos.com/support/downloads/xtimecompose. 31ech 0CTYNMHbI BEPCUU Cpeabl Jis
onepaiuoHHbix cucteM Windows, AppleMac u Linux (puc. 6.48). Jlng ckauuBaHus He-
00X0/IMMO 3apEeruCTPUPOBATHCS.

IIpu nmepBom 3amycke XTIMEcomposer HeoOX0aMMO BBECTH CBOM pPerucTpallMOHHbIE
naHHbie (puc. 6.49).

BBoaum nanHble W nonajgaem B cpeny nporpammupoBaHus X TIMEcomposer studio. Ca-
MBI OBICTpbIN cioco0 HavaTh pa3paboTky ¢ ucnosib3zoBaHueM StartKIT — nmnoprupo-
BaTh U3 peno3utopus XCORE Community npunoxxenue GitHub.

JIns storo BeinosiHgem komaHay MeHro Window | Show View | Developer Column
(puc. 6.50). Ha Bxnaake Developer Column onucansl npoueccsl 3arpy3ku ¢ GitHub ne-
MOHCTPALIMUOHHBIX MTPOEKTOB, UX MOCTPOEHHUS U BBITIOJHEHUSI.

3aTeM Mo cchuike automatic this step nepexoanm Ha CIUCOK AEMOHCTPALMOHHBIX MPO-
ekToB (puc. 6.51). IleperackuBaem npoekt Ha naHesb Project Explorer, Boigensem 3a-
IPYKEHHbIA TPOEKT U Il TMOCTPOCHUS TpoekTa BbiOMpaeM MyHKT Project| Build
Project.

Y6enauBmnch, 4To Haml HaAOOp MOJKIIIOYEH K KOMITBIOTEpY, NepexoanM no mMeHio Run |
Run Configuration, B otkpeiBiieMcs okHe Run Configuration (puc. 6.52) BeiOupaem
MOCTPOCHHBIN MPOEKT U3 CIIMCKA U 3aIyCKAEeM €ro Ha BbIMOJIHEHUE KHOMKoW Run.
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Kak MO»XHO BHIIETb, B CIIMCKE JI€MOHCTPALIMOHHBIX MPOEKTOB MPUCYTCTBYIOT MPOEKThI
app_spinning_barDefault — nmxenue 3eneHnix cBetonnoaos (greenlLeds) Ha maHenu
3x3 u app_noughts_and_crosses — OH MO3BOJISIET ChIFPATh C IJIATON B UTPY "KPEeCTUKH-

HOJIMKU" Ha 3KpaHe 3x3 3elieHbIX cBeToAnoA0B (greenleds), ucnonb3ys ABe MaHeM CeH-
copos (touch).

Ecnu nporon nemoHcTpauoHHbIX npoekToB Ha StartKIT ocyuiecTisieTcst ycnewHo,
MO>KHO MPUCTYNaTh K HAMUCAHUIO COOCTBEHHOTO MPOEKTa.

= 0

IMEcompose COMMUNITY TIMEcomg -' ENTERPRISE

" 0BT Fstuoio LR - Fayu
VERSION 13.0.2 revesse noTES AND COMPATIBILITY) xTIMEcomposer Enterprise License
Microsoft Windows Z If you require an enterprise grade development environment with secure one-to-
XP 23 (32-Bit requires 32-bit JRE) Ef BOWRLOAD J one ticketed online support, we recommend that you purchase an
Vista 5P2 (32/64-Bit requires 32-bit JRE)

X 2 2 : *TIMEcomposer Enterprise annual subscription-license, which includes:
Win7 SP1 (32/64-Bit requires 32-bit JRE)

Wing8.1 (32/64-Bit requires 32-bit JRE) o Mul:seatsite icense

« Technical support with senvice-level commitment

0SX 10.6 (Intel) % DOWNLOAD _ _ _
« Latestverified build oftools and xSOFTip

05X 10.7 (Intel)
0SX 10.8 (Intel) + Software downloads for a wide range of XMOS reference designs

038X 10.9 (Intel)  Each subscription-license includes an ¥TAG-PRO hardware debugger
Linux 32-bit J

Apple Mac J

Centos 5.8 (32-Bit requires 32-bit JRE) 6 DOVVHLOAD
Ubuntu 12.04 LTS (32-Bit requires 32-bit
JRE)

Contact XMOS for further details about xTIMEcompaser Entarprise licensing.

Linux 64-bit

Centos 5.8 (64-Bit requires 64-bit JRE) & DOVUNLOAD J
Ubuntu 12.04 LTS (64-Bit requires G4-bit

REY

Puc. 6.48. CtpaHuua ckaumBaHus XTIMEcomposer

XT XMOS Edit - xTIMEco

i

File Edit Mavigate Search Project Run Tools Window Help

*TIMEcomposer Studio Registration @

Please enter your xmos.com login details:

Username:

Password:

Having Problems Registering?

Bit || Signin |

Puc. 6.49. lNepBbIi 3anyck nporpaMmmesl
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| XT XMOS Ed'rt—app_sk_:innin_g_bar}srtfmain.wc - 1!
| File Edit Mavigate Search Project Run Tools Window Help
HE R da#i~ &~ %-0-0-7F~- 00 ¢ (5 xmos Edit
[T Project Explorer &2 = O | k8 mainxc &2 3 @ o py T B
— : i =
4= lomd -
= s s B J* Import a Community project from GitHub B
Dlgg >app_. = b_an[ ‘CI:SSFEESW' * the patterns for each bit art
12 app_spinning_bar [sw_starthkit_ex u; i
U=800000x200000x20000 The fastest way to start developing with startkIT is to import an application @J
* 0x01000 Ox00800 0x00400 g b g . !
. 0x00200 0x00100 0x00020 from the xCORE Community repository on GitHub using xTIMEcomposer
= Studio.
# A3 the leds go to 3V3, Ox000%
* all nine leds off. ’ _ y
# The four patterns below driwve Import an application from GitHub
v
* Selectthe Community window in the bottom left corner of
#define MODES 4 xTIMEcomposerW|ndow next to the xSOFTip browser and How To
windows.
int leds[MODES] = { The window displays examples that you can import into
0xEQO380, ¥TIMEcomposer, including the content of the startKIT Examples
0x61700, repository.
OxA1680,
0xC1580 Click here to automate this step .
¥: NOTE: You need an internet connection to browser the Community
software.
/* This the port where the leds
BOTEI I = L PORT 0o + (Open the Examples folder and drag the Spinning Bar example into
T the xTIMEcomposer Project Explorer window.
= The Import window is displayed.
El Console (E_r_ Problems [@ Tasks [u Binary &
Loaded: C:\Users\user xmos\repos\sw_startkit_exan & Click Finish to import the app_spinning_bar project.
@] Platform Resources | Fu Click here to import the spinning bar project .
[ Nodeld 0 )
1= UserIOs (64) e
tile[0] Examine the code
tile[0]
tile[0] # Openthe project tree in the Project Explorer and go to the src folder.
tile[0] & Mankla_click main ve tn nnan tha canrea in tha Srlitarwin o i
] b tilel01 Main | startkIT Tutorial &2
i : ‘e g

Puc. 6.50. MNepexog B Developer Column

XT XMOS Edit - app._spinning bar/src/mainxc - IMEcomposer 1 s TR Sl Sl W e e )
| File Edit Navigate Search Project Run Tools Window Help

HE e @88 & $-0-0-7- 00 & -f-wo-a- frf (5 XMOS Edit

[ Project Explorer 54 B = O |[ bt mainxe & $EE Y 7O
= - ; Content from https://www.xmos.com ::_
= 5 i o=
:L:__E i app_:-mu.ghts_and_crosses.[sw_ * the patterns for each bit are: i uiad
= ap’p__?pm?mg_bar [sw_startkit_ex - 0xB0000 0x40000 Dx20000 Software Example Scope @
3. Binaries # 0x01000 0x00800 0x00400 4 [ startKIT |
il Tncludes *#  0x00200 0x00100 0x00080 4 = Examples
(= bin w #4 GPIO Driver for startkIT Open Source Comi
Ef src ) # Bz the leds go to 3V3, O0x00000 driv 0 The spinning bar Open Socurce Comm
s mainxe = 211 nine leds off. 0 Moughts and crosses (tic-tac-toe) Open Scurce Comim
Installed Targets * The four patterns below drive a das U The spinning dot Open Source Comr
24 STARTKIT.xn */ o LED scan example Open Scurce Comim
ﬁ;ﬁi Makefile , #9 Glowing LED pattern Open Source Comim
5} README.rst #define MODES 4 89 Startkit Dalek example Open Source Comm
e — ) U Balance the ball (LEDY) Open Source Comm,
O0xEO0380, «@Vvo
oxe1700, a GPIO Driver for startkIT Open Scurce Comm
OxRA1680,
OxC1580

}:

/* This the port where the leds reaide
port p32 = XS1_ PORT 32A;

4

El Console [E_\ Problems [@ Tasks [lﬁ Binary 3
Loaded: C:\Users\user\ xmos\repos\sw_startkit_examples\app.

Puc. 6.51. Cnncok semMoHCTpaumoHHbIX npoekToB ans StartKIT
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—— — = —— ———— =
AT Run Configurations - ——  — - - e - '-w ﬁ
Create. manage. and run configurations
3 There are launches currently running on hardware so the list of available devices may not be complete @
A [T il 117
Ll &= M | '_:'_-'Fl" 2 || Name:  app_spinning_barDefault
Bl Mﬁ;n > Simulator_@ XScope| I Common|
- a

[£] C/C++ Application ProECE

= Launch Group

= xCORE Application app_spinning_bar

= app_noughts_and_crossesxe l
-

> app_spinning_barDefault Build configuration: | Use Active

C/C++ Application:

bin/app_spinning_barxe Search Project... | | Browse... |

Device options:

m

Runon: i simulator @ hardware

Target: | XMOS startKIT connected to In Use [0kKUEBPhglNhy] v] | Refresh list

Target /O options:
@ JTAG

1 xSCOPE (via xCONMNECT/UART)
() Raw (via xCONNECT/UART)
Advanced options:

[ Enable GPROF collection
["] Change ITAG TCK divider {default = 0)

| m | v

Filter matched 5 of 5 items

@J [ Run ] | Close

Puc. 6.52. 3anyck npoektoB n3 naHenun Run Configuration

6.4.1. MNopncoeauHeHune StartKIT k Raspberry Pi
no npotokony SPI

Ha6op StartKIT oGopynyercs pazbemamu yis WUHTep(hEHCHON CBSI3W C TPOIYKTaMH
Raspberry Pi, cooTBeTCTBHE pa3beMOB MOJIHOE, MTO3TOMY JIBE TUTATHl MOKHO COSAWUHUTH
rubkum 1ierdom (puc. 6.53).

MNMpotokon SPI

SPI — o3nauaert Serial Peripheral Interface (mocnemoBarenbHbIl nepudepuiiHblii UHTEP-
deiic). Unrepdeiic SPI ucnonb3yercs aj1st paboThl ¢ pa3iuuHbIMU NMEepUPEPURHBIMU YCT-
poiictBamu — Hanpumep, ¢ paznuudbiMu LIATI/ALILI, noTteHumoMerpamu, AaT4yMKamH,
pacumputensiMu nmoptoB BBoja/BeiBoga (GPIO). C texHuueckoi touku 3penust SPI —
ATO CHHXPOHHAs YeThIpexmnpoBogHas muHa. OHa MpeacTaBiseT co0oi coeqMHEHUE TBYX
CUHXPOHHBIX CJIBUTOBBIX PETHUCTPOB, KOTOpBIE SIBJIAIOTCS UEHTPAIbHBIM DJIEMEHTOM
moboro SPI-yctpoiicTa. [{ns coennuenust ucnosb3yercs KoHpUrypauus '"Beayuiuii-Be-
JOMBIi", W JUIIb BeIyIIUHA MOXKET FeHepHUpOBaTh MMITYJIbChl CUHXpPOHHU3alMU. B cxeme
BCEr/ia TONbKO OJIMH BEAyLIMii (B OTIMUME OT TOM e wnHbl I°C, r/ie BO3MOXKEH BapHaHT
c 6osiee yeM OIHUM BEIYIIMM), & KOJMYECTBO BEJIOMBIX MOXKET ObITh pa3iuvHo. B oOiem
cilyyae BbIXOJ BEYIIEro COeAUHSETCS CO BXOJIOM BEIOMOr0 M HA00OPOT — BBIXOJ| Be-
JIOMOTO COeNIMHSETCS CO BXOAOM Benyiuero. [Ipu nogaye uMmynbcoB CMHXPOHU3ALUKM Ha
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Puc. 6.53. CoegunHenune xMOS StartKIT n Raspberry Pi

BbIx0oJ SCK naHHbIe BbITaTKMBatOTCS BeAylMM ¢ Bbixoga MOSI u 3axBaTbhIBalOTCS Be-
nombiM 1o Bxoay MISO. Takum o6pa3oM, eciu 1MoaaTh KOJIMYECTBO UMITYJIbCOB CUHXPO-
HU3alM1, COOTBETCTBYIOIIEE Pa3psAHOCTH CIBUTOBOI'O PEerucTpa, TO JaHHbIE B perucTpax
oOmMenstoTcss mectamu. Otcrona crienyet, uro SPI Bcerna paboTaeT B MOMHOIYTIIEKCHOM
pexume.

Koutponnep SPI, kak npaBuio, peaiuzyercs nepudepuiiHbiM 0JJOKOM B MUKPOKOHTPOJI-
nepe. B GosblIMHCTBE YUMOB OH MOXKET paboTaTh Kak B peKuMe BeAylLIero, Tak U B pe-
>kume Besomoro. Ho B HacTosiiee BpeMs Linux mojajiepKrMBaeT TOJbKO PEKUM BeyIIEero
(Master).

CymiecTByeT HeCKOJbKO criocoboB BiimodeHus: SPI-yctporicTs. [Ipocretiuii 13 HUX Bbl
BUJIUTE Ha puc. 6.54.

B naHHOM ciyuae K BeAylleMy Bce BeJOMbIe MOAKIIOYAIOTCS MapajiebHO, 3a UCKITIoYe-
HUEM curHasia Beioopa Begomoro (SS). Jliig kaxkaoro BeAoMOro HeOOXOANM OTACIbHBIN
CUTHaJI BBIOOpa BEIOMOro (Ha pUcyHKe OHM 0003HaueHbl kak SSx). B kauecTBe CUTHaIOB
BbIOOpa BEIOMOI0 MOTYT HCIOJIb30BaThCS KaK CreMalIbHO MpeIHa3HaYeHHbIE 1JIs 3TOro
BbIxoAbl SPI-koHTposuiepa, Tak W mOpThl BBOJa/BbiBoAa obuiero HaszHaueHus (GPIO)
MUKPOKOHTpOJIepa.

JIBa MpOBO/IHMKA CJTyKAT JJ1s1 Tlepeayu JaHHbIX, OJIMH JIJI1 NOAa4M TAKTOBBIX UMMYJIbCOB
Y TI0 OZTHOMY CUTHAJTy BBIOOpA BEIOMOTO ISl KAXKA0TO M3 BEIOMBIX.

Omnucanue HCITIOJIB3YCMbIX CUT'HAJIOB!:

O MOSI (Master Output, Slave Input (BbIXoa Beaylero, BXoJi BeJOMOro)) — 3TOT CUT-
HaJl MpeaHa3HayeH Jyis MOocjeAoBaTeIbHOM Mepeaayu JaHHbIX OT BEIyUIero K BeJo-
MOMY;
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O MISO (Master Input, Slave Output (Bx0/1 BeayIIero, BbIX0/1 BEIOMOI0)) — 3TOT CHT-
HaJl MpeaHa3HavyeH IS MocjaeqoBaTeIbHOM Mepeaayn JaHHbIX OT BEJOMOIrO K Bely-

Lemy;

O SCLK — Serial Clock (curHan cuHXpOHH3aIlMKM) — MCIOJIb3YeTCs JI1 CUHXPOHM3a-

WU TIpHU TIepeaavc JaHHbIX;

O ~CS — Chip Select (BbIOOp MUKPOCXEMbI) — C MOMOIIBIO 3TOrO CHUTHAA MPOUCXO-
JUT aKTUBALIMS BEIOMOI0 YCTPONCTBA.

SCLK

MOS|

SP| MISO
Master 551
S§2

S83

l‘ll 3T 11

SCLK

MOsI SPI
MISO Slave
35

SCLK

MOSI SPI
MISO Slave
5§

SCLK

MOS| SPI
MISO Slave
8§

Puc. 6.54. OaunH n3 cnocobos nogkntovenus SPI

YctaHoBka nogaepxku SPI B Raspberry Pi

Heobxoaumo ybenutbes, uro B Raspberry Pi unrepdetic SPI Bkimtouen (rmo ymonuanuto

OH OOBIYHO OTKJIFOYEH, MOTOMY UTO PEJKO UCIOJIb3YeTCs):

sudo nano /etc/modprobe.d/raspi-blacklist.conf

3aKOMMEHTUPYEM 3Ty CTPOKY (ITOCTaBUB B Ha4aJle CTPOKH #):

spi-bcm2708

Coxpansiem daiin (komOuHanmei knasum <Ctrl>+<0O>) u nepesarpykaeM yCTpOHUCTBO:

sudo reboot

[Tocne nepe3arpy3ku BBOAWM B TEpMHUHAJIE:

1smod

B crniicke ycTpoHCTB AOKHO MPUCYTCTBOBATh YCTPOMUCTBO spi_bem2708 (puc. 6.55).
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Puc. 6.55. lNpoeepka nogknioveHna nogaepxkn SPI B Raspberry Pi

Moaynb spidev apna Python

[ToakmounM MoAAEpPIKKY MOIYNS spidev s Python. Moayne Hy»eH IS MOIACPIKKH
oOMeHa JaHHBIX 1o npoTokoay SPI.

[Ipucrynaem:

sudo apt—-get update
sudo apt-get upgrade
sudo reboot

YcTaHOBMM MOAYJIb python-dev:

sudo apt-get install python-dev

3arpy3uM U YCTAaHOBHUM MOJYJIb spidev:

mkdir python-spi

cd python-spi

wget https://raw.github.com/doceme/py-spidev/master/setup.py

wget https://raw.github.com/doceme/py-spidev/master/spidev module.c
sudo python setup.py install

Tenepsb yctporictBo SPI noctynHo ans nporpammupoBanus Ha Python.

[Tumem ckpunt Ha Python gns oOmena manHbiMu no mportokony SPI. Copepskumoe
CKpHUMNTA MPEICTaBICHO B TUCTUHIE 6.21.
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Nuctunr 6.21. CkpunT simple-spi.py Ha Python ansa o6bmeHa aaHHbIMK no npoTokony SPI

import spidev

import time

spi = spidev.SpiDev ()
spi.open (0,0)

spi.mode = 3

spi.max speed hz = 4000000

count = 0

while True:
tx = [1, 2, 3, 4 ,5 ,6,7, count]
print "Sending " + str(tx)
resp = spi.xfer2 (tx)
print "Received" + str(resp)
count += 1
if count > 255: count = 0
time.sleep (1)

3arycKaeM CKpHIIT Ha BBITIOJTHEHHE:

python /home/pi/python prg/startkit/simple-spi.py

W BuayM B TepMUHaJie mpoliecc OTIpaBKu JaHHbIX Mo SPI (puc. 6.56).

il
d
(¥
o |

Puc. 6.56. ObmeH gaHHbIMu no npoTokony SPI
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6.4.2. Co3gaHue nporpammbl ana XMOS StartKIT

Ha caiite http://www.xcore.com/projects/raspberry-spi BblJIO)K€H TIPOEKT JjIsi oOMeHa
nauubix StartKIT ¢ Raspberry Pi mo npotokomy SPI (puc. 6.57). CkaunBaeM 3TOT MpOEKT
U pacrnakoBbiBaeM. 3ateM umnoptupyeM ero B XTIMEcomposer studio: File | Import |
Existing Projects into Workspace. Yka3biBaem MyTb K marke ¢ mpoekToM (puc. 6.58),

HaxkumaeM kHornky OK — nipoekTt nosiiisietcs B naHeny Project Explorer (puc. 6.59).

VWA TN L /| asfraspbery

A CTRaNMUE | asrimAckril « | Xature nepesectd ee? | Mepesect | | Het | | Beerga nepesogis aurnwicaid

_ i i s e e
i

Raspberry SPI

b infinsi s i oialiil

Verified to run on

Status: Alpha =
Downloads: 78 lownioad latest Build g F

v Images and diagrams
Licence;: BSD ——l L g g
Last updated: 20iDec/2013 at 05:00 PM
Wiki antry: View project wiki entry

Size 4002 ar ver
Tags
5 LTy rasghiemy :
Project Overview
This &5 a projoct B0 provide @ module for communicatons beteean the RF and e slartkl T
There are many ways (o make fhe two falk bul 3 26pin header & nciuded on the Skl whch .
pives @ 11 connaection for S5
Puc. 6.57. CtpaHuua npoekta Raspberry SPI
2 " " | = 52 |1
XT XMOS Edit - raspberry-spi/src/main.xc - xTIMEcomposer =

File Edit' Mavigate Search Project Run Tools Window Help

o @EEr R~ $-0-0-F- 00 il eva - i [ XMOS Edit )

Select a directory to search for existing Eclipse projects,
Select root directory of the projects to import

//onow wnat we

(s}
B
ot

1@ Select root directory:

. Julius_Model -

() Select archive file: E . julius_model2

I+ libfacerec //5how what we s3ent

Projects:
I+ pi-facerec-box-master

I . PMP5588C_20130730_v1.0.23 M ‘

4 | raspberry-spi
b _MACOSX

4| | raspberry-spi

‘| (i1l

Marka:  raspberry-spi

[ Co3nath nanky | [ (0.8

[] Copy projects into workspace

Puc. 6.58. UmnopT npoekta B XTIMEcomposer studio

[ Project Explorer &3 =i || s mainac | [ mainxe 22 [B] rpi-spi.h lm |
oo Il e S —|
= pot miso but|i] = Spi_miso_datali]; //Make copy of loci |
LB il B
B o} o H = = = = g es e
I+ %y > app_noughts_and_crosses [sw i rpi spi.return buffs (move (mosi buf), move(miso buf)); //Release pointers @
I L;_—ﬁ > app_spinning_bar [sw_startkit_ TR =~
£
XT Import B =X l C
= s — B
Import Projects C63op nanok ﬁ .
i++) spi miso _data[i] = data://Write
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XT XMOS Edit - raspberry-spi/src/mainxc —xTIMEcbmposer Elm
File Edit Mavigate Search Project Run  Tools Window Help
||ﬂ_Iv o B K|~ #;‘;vovgvﬂv ":?Jo Biiw &S] v ¥ 0 vy v = [ ¥MOs Edit
7 il r -..\ 5 mainaxe xd mainxc ‘ | rpi-spi.
Speecbploer 1, © 5|k [ mainac 538 rpi-spi i
=% t e miso bUI|i] = SplL miso datalil; //Make copy of loci,
5 , e =
s :17& > app_noughts_and_crosses [ i rpi spi.return buffs (move (mosi buf), move (miso buf)); //Relsase pointers ®
b (g piniion s fow stadli break; -
4 125 raspberry-spi @
I gf Binaries defanlt: -
3 @_I Includes if (notification)|{|
> &= bin for(int 1 = 0; i < BUFFER LENGTH; i++) spi miso data[i] = data:;//Write
4 B2 sic datat++;
b fd mainsec
. 5 printstr epeived. — r //Show what wWe got
[b rpi-spih intstr ("R 1ved i [/ 58 :
b @ rpi-spixc print_buff (spi_mosi_data):;
4| simple-spi.py masi_buf = move (tmp):
1 .
|+ (@ Installed Targets : - -
o s STARTKIT xn printstr{"Sent.— ") /Show what we seni
.. s
2 print buff(spi miso data):
E@ a0 notification = 07
}
break; =
} =
}
int main(void) {
interface spi slave if i spi slave; al
4 [ = (0 | +

Puc. 6.59. lNpoekT Raspberry SPI umnoptuposaH B XTIMEcomposer studio

BricTaBnisiem AJ1s mpoekTa Hy>KHble HACTpouKkH (puc. 6.60) u 3amyckaeM ero yepe3 MeHIo
Run configuration.

3arem Ha Raspberry Pi 3amyckaem ckpunt simple-spi.py (cM. pazo. 6.4.1, nuctunr 6.21) u
BUIUM OOMEH JaHHBIMHU MEKY JIByMs ycTpoicTBamu (puc. 6.61).

= Mame:  raspberry-spi Default

| type filter text | | Main~ B Simulator | [ X5cope| = Common| |
[€] C/C++ Application o ol
= Launch Group 2

4 = xCORE Application raspberry-spi

= app_noughts_and_crosses

»

Build configuration: | Default v|

(9. sphermy-spi Defaul | C/C++ Application:

bin‘\raspberry-spixe Search iject...] I Browse... J

Device options:

m

Run on: (" simulator @ hardware

Target: [XMOS startKIT connected to In Use [0kKUEbPhgINhy] | | Refresh list

Target I/O options:

1 ITAG

@ ¥SCOPE (via xCONMECT/UART)

() Raw (via xCONMNECT/UART)

Advanced options:

] Enable GPROF collection

[} Change JTAG TCK divider (default =0) |

Apply Revert

Filter matched 6 of 6 items

@ I Run ] | Close

Puc. 6.60. Hactpoiikn B XTIMEcomposer studio gns sanycka
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(®) Installed Targets
STARTKIT xn
B Makefile
i README.rst
125 raspberry-spi
4 Binaries
[t Includes

lxg mainxc

[B] rpi-spi.h

[xg rpi-spixc

|7 simple-spi.py
(@) Installed Targets
4 STARTKIT.xn
Ba Makefile

NOTITICATIONn — U7

break;

main (void) {
interface spi_slave if i spi slave;
par{
on tile[0]: {
printstrin ("Welcome to the raspberry
spi_slave(spi ssif, i _spi slave): REP

on tile[0]: app(i_spi_slave):;

retorn 0;

£l [

& Console &2 |2 Problems| ¥ Tasks | i Binary

Puc. 6.61. O6meH ganHbimu no SPI StartKIT n Raspberry Pi

[TPUMEYAHNE

Kogbl aToro npoekta Bbl HallaeTe B nanke glava_06\raspberry-spi CONPOBOXAALLETO KHUTY

3NEKTPOHHOro apxuBa (CM. MPUoXeHUE).

Ha caiite http://www.xcore.com/projects UMEIOTCS U Ipyrue NpyuMepbl UCOJIb30BaHUS

miaatel StartKIT.



3aKkn4yeHue

Boinyiiennsiii B cBet B 2012 roay kpouueuHslii kommnetotep Raspberry Pi cHuckan or-
POMHYIO MOMYJISPHOCTb U pa3ollesics Mo MUpY B KojudecTBe Oosee 2,5 MUIIIMOHOB
mtyk. OCHOBHBIMH TMpPUYMHAMHU TaKOW TOMYJSSPHOCTH SBWIKMCH ero ueHa ($25 3a
mogenb "A" unm $35 3a moaens "B"), 10CTYMHOCTB, paciupsieMOCTh M pa3BUBaIOLIEeCs
COOOILLECTBO MOICPIKKH.

B 510l KHUTE MBI MTO3HAKOMMJTMCH C YCTPOMCTBOM MHKpOokoMmbioTepa Raspberry Pi, oc-
HOBHBIMH OTIEpalIMOHHBIMU CUCTEMAaMHM ISl Hero, a TucTpuOyTHBbl Raspbian u Raspbmce
U3YYWIIM TOAPOOHO. 3/1ech MpeACTaBieHbl MPaKTUYECKHe MPOeKThl MpuMeHeHus Rasp-
berry Pi B paznuuHbiX 00JjacTaX: Kak cepBep BUICOHAOIOAEHUS, ISl pacro3HaBaHUS
peun, B "KOMITBIOTEPHOM 3peHWH'", B Ka4eCTBE JOMAITHEH METEOCTAHIIMH, TOMAIIIHErO
MeaualeHTpa v mp.

OnHuM M3 BakHeHIIMX npuMeHeHuit Raspberry Pi, Giarogapsi Hanu4uio y HEro rnmopToB
GPIO, sBnsercs Ucnoib30BaHWE KOMITbIOTEpPA B MPOEKTAX ANEKTPOHUKH U POOOTOTEXHU-
KM, B CBSI3M C YEM Mbl PACCMOTPENIM TAK)KE€ OCHOBHbIE MHTEp(ECHbIE TIaThl, COMpsrae-
mbie ¢ Raspberry Pi, 1 MmeTob1 mporpaMmMupoBaHUs TAKKUX CBSI3OK.

byny pan, ecnu MOl MaTepuan OKa)KeTcsl MOJIe3eH BaM NP CO3/1aHUN COOCTBEHHBIX MpPO-
€KTOB.



NMPUNOXEHWUE

OnucaHue AJNIEKTPOHHOIO apXmBa

DNeKTPOHHbIA apXWB C MaTrepuajaMy, COMPOBOXKIAIOUMMU KHUTY, MOXKHO CKaydaThb
¢ FTP-cepBepa uznatensctBa no ccouike ftp://ftp.bhv.ru/9785977535199.zip, a taxxke
CO CTpaHHMLbl KHUTH Ha calite www.bhv.ru.

B apxuBe HaxoadTcs ciaeayrolme nanku:

O \glava_04 — MCXOQHUKHW MPUMEPOB U MTPOEKTOB 2/1a8bl 4
O \glava_05 — WCXOAHUKH MPUMEPOB U TTPOEKTOB 2/1a48bl J;
O \glava_06 — MCXOAHWUKHW MPUMEPOB U MTPOEKTOB 2/1a8bl 0

O \cxem — deKTpUUEcKHe cxeMbl B popmate spl7.



