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OCPB QNX Neutrino: §
MOLWb HACTOAWEN MUKPOAAEPHOM TEXHONOT UK

HauuHaa ¢ 1980 r., paspaboT4nkin nonaranuck Ha TexHonornto QNX npn noctpoeHnn cucteM, Tpedytoumx 6e30TKa3HOM0
(DYHKLNOHNPOBAHNA: MEONLIUHCKIX NPUOOPOB, TeNeMaT4yecKinx yCTPOIiCTB, MHTEPHET-MapLIPyT3aTopoB, call-LueHTpoB
cnyx6bl 911, cuctem ynpaBneHnA TEXHONOTMYECKUMI NPOLIECCaMI 1 JaXKe CUCTEM YMpaBneHUa AnA MexayHapOoaHoi
Kocmuyeckoii cTaHuun (MKC). BHe 3aBucumocTit 0T ux mMacwtaba n CnoXHOCTI 3T CUCTEMbI 0O6bEANHAET OAHO: BCE OHUA
paboTaloT HenpepbIBHO MO 24 yaca B AeHb, 365 AHeli B rony, 6e3 nepepbIBOB.

Kak QNX Neutrino nenaet 310 Bo3moxHbIM? 0TBET NpocT - 312 0C 4eTko
CNefyeT NpuHUMNamM MUKpoAanepHoit apxutextypel. B QNX Neutrino anpo
BbINOMHAET TONbKO HECKONbKO 6a30BbIX (DYHKLMIA (ynpaBneHue noTokamm,
yMpaBfeHIe curHanami, 06MeH CoOBLLIEHAMIA, CUHXDOHW3ALMA, NNAHMPOBA-
HWe, ynpasneHue TaiiMepamu, ynpaBnexine npotieccamu). Bee ocTtanbHble
KOMMOHEHTbI CUCTEMbI: ipaiiBepbl, (DaiANoBbIE CHCTEMI, CTEKI MPOTOKONOB,
M0Mb30BATENbCKIE MPUMOKEHNA - BbINONHAIOTCA BHE NPENenoB Apa kak
OTHENbHbIE MPOLECCHI, KAXMblA B CBOEM 3alMLIEHHOM aipecHOM
NPOCTPAHCTBE. Takaa cxema u3HayanbHo 06nanaeT UCKMIUNTENbHOI,
"BCTPOEHHOI", OTKA30YCTOMYMBOCTbIO.

OnHako, 1 370 ele He Bce. Bee komnoHeHTsl QNX Neutrino ucnonbaytot
1A 00LEHMA ApYr C OpYrOM eduHbliA, YETKO AETEPMUHNPOBAHHBIA Mexa-
HIn3M - 06MeH coobLieHnAMI. OH 06pa3yeT Mexay KOMMOHEHTaMU CICTEMbI
BUPTYaNbHYIO "NPOrpaMMHYI0 WKHY", NO3BONAKOLLYI0 NOMKNIOYATL K HEil
nnu, Hao6opoT, OTKNIYATh NIOOA KOMNOHEHT "Ha nety". Mano Toro,
Cc0001LgHIA MOTYT CBOGOAHO NEpenaBarbCA MeXy Y3Nnamu Bbl4UCIUTENbHOI
CETY, NPea0CTaBNAA NPO3payHbIA 0OCTYN K Nto6OMY pecypey, rae Obl OH
HI HaX0MmMACA.

C QNX Neutrino Bbl MOXeTE:
B Pa3spabartbiBaTh HafieXXHbIE, MOJAEPHU3NPYEMbIE CUCTEMbI -
nockonbky nto6oit komnoxeHT B QNX Neutrino MoxeT 6bITb f06aBNeH

VNN ynanes AMHAMNYECKH, Ballia CUCTEMa MOXET NPOJ0IKaTh paﬁOTaTb

MponykToBaa nuueitka QNX

[Xe B NPOLIECCE 3aMEHbI UM JOGABNEHNA B HEE HOBbIX MPUTOMKEHMIA,
NPaiiBEPOB UM CTEKOB NPOTOKOMOB.

m Co3paBatb CHCTEMbI, CMOCOGHBIE K CAMOBOCCTAHOB/ECHUIO -
B QNX Neutrino nto6oit KOMNOHEHT B CAy4ae 0TKasa MOXET OblTb
repe3anyLUeH QMHAMUYECKI, He Hapywwasa paboTy MUKpOAQPA U ApyriAX
KOMMOHEHTOB. Hanpumep, ecnu apaiisep nonbiTaeTcA 00paTuThCA K
NamATyh 3a Npefenamu CBOEro aapecHoro MpoCTPaHCTBa (UT0 AnA
oonbwmHcTBa OC ABnAeTcA chatanbHoii ownbkoif), ANX Neutrino
KOPPEKTHO NPEeKpaTUT BbINONHEHHe 3TOr0 ApaiiBepa 11 0cBOBOANT BCE
3aHATLIE 1M PEcypehl. Bbl CMOXETe aaxe aBToOMaTM4eckn nepe-
3anyCTITL 3TOT APaiiBEP, UCNONb3YA ANMUHUCTPATOP CHCTEM BbICOKON
rotoeHocTi (CPM) OCPB QNX Neutrino.

E Wcnonb3oBath ofHy M Ty XXe OC Bo Bceil CBOEH NMHENKE
NPOAYKTOB - OnarofiapA cKkMiounTenbHoiA MoaynbHocTi QNX Neutrino,
Nio6bIe YXKe NCMbITAHHbIE 11 NPOBEPEHHbIE KOMMOHEHTbI - ApaiBEPbI,
NPUNOXeHNA, NoNoNHUTENbHbIE cepBuchl OC - Bbl MOXETe
1CMOMNb30BATH MNOBTOPHO B [PYrIX CBOMX NPOLYKTaX. PaKTU4eckH, Bbl
MOXeTe CO3MaTb YHMBEPCANbHbIA HAO0P OUHAPHbIX MOYNelA, a 3aTem
MPUMEHATb ro NGO B OAHOMPOLIECCOPHOM YCTPOIACTBE, M6o B SMP-
cucTeme, OO B BbIYUCIUTENBHOM KnacTepe. BHe 3aBucimocTy o1
Maclutaba 11 CnoXHOCTY Ballei cucTeMbl, Bbl OyaeTe UCNONb30BaTb
ofgHy 1 Ty xe OC, 0nH 1 TOT Xe NPOrpamMMHbIiA MHTEpAEiic
npunoxeHna (API) 1 OQNH 1 TOT e MHCTPYMEHTAPHIA pa3paboTyiKa.

( A ( A
WHCcTpymeHTapwii KomnnekTta paspaboTtunka QNX Momentics CaasbiBaiowee MO QNX Aviage
“ . A " . " . . "
WHCTpyMeHTbI pa3paboTku WHcTpymenTapuii IDE Ha ocHose Eclipse Multimedia Suite HMI Suite Acoustic Processing
WHcTpymeHTbl KomaHAHow cTpoki (GCC) WHCTpymeHTbl pa3paboTku Kopa
Kounnexroi paspaGorks apaiieepos (DDK) OCPB QNX Neutrino
ToctpouTens rpaguyeckix npunoxetuit Photon TexHONorum cpefbl NCroNHeHUs
Cucrema Phindows TocTpouTenb BCTpanBaembix KOHUIypaLuit AWanTuBHoe KBOTMpOBaHHe - be3onacHbie eTesbie TeXHONOTM
0O603peBaTenb LieNeBbIX CUCTEM TexHonorua MuHuapaneepos  MHOroagepHoOCTb
\
Tpaguueckan o6onouka
Mpodarinep npunoxeHnit Yrnmtbl POSIX Photon microGUI
3alméHHble
Ananusatop O3Y [ipaiieepbl yCTpocTs o6nacti navaT1
CucTemHbI npodaiinep =
g ) Mukpoagpo QNX Neutrino YpoBeHb 06MeHa
coobLeHnamMn
3awnuiéHHan obnactb Aapa
LleneBble nnatpopmbl paspaboTku A a
Windows, Linux, QNX Neutrino
MakeTbl noaaepxKu npoeccopHbix nnat QNX (BSP)
Pa3sfinyHble apxXMTEKTYpbl NPOLIECCOPOB
miPs
. J . J
. “\
Cnyx6b61 QNX
QNX Momentics npefcTaBifieT o060l HabOp NHCTPYMEHTOB Pa3paboTKy 1 ONTUMU3aLIK, UHTErPUPOBAHHBIX B €AVHYIO Cpefy pa3paboTku Ha ocHoBe nnatdopmbl Eclipse.
Bnarogapsa AononHNTeNbHBIM TEXHONMOMMYECKMM PaCIUMPEHNAM, KOMMIEKTaM U NakeTam, BCA COBOKYMHOCTb NpofykToB QNX no3BonseT BbINOMHATL GbICTPYI0 pa3paboTKy
BbICOKOKaueCTBeHHbIX ccTeM Ha ocHose OCPB QNX Neutrino.
L )

MponykToBbiii HaBop QNX obecneunBaet GbicTpylo pa3paboTKy kKavyecTBeHHbIX cucTem Ha ocHoBe OCPB QNX Neutrino.
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B YnpocTUTb NPOEKTUPOBAHKUE OTKA30yCTONUMBLIX KNACTEPOB -
C030aBaTb BbICOKOHAMEXHbIE, 0TKA30YCTOMYMBbIE CUCTEMDbI,
CNONb3YIOLME PECYPChI HECKONbKMX NPOLECCOPOB NOCPEACTBOM
TEXHOMOr UM NPO3PAYHbIX PacNpeneneHHbIX Bbl4UCHeHuiA. Ecnu omuH
13 NPOLIECCOPOB B [aHHbI i MOMEHT BPEMEHYU HENOCTYNeH, 3anpoc
6ynet 06paboTaH NOAOBHbLIM PEcypcoM ApYroro npoLeccopa,
obecneynan TeM CaMblM BCTPOEHHYIO OTKa30yCTORYMBOCTL W
0anaHcMpoBKY Harpy3Kku.

B (o3paBaTb NepeHOCMMbIe NMPUAOXKEHWA - DACLIMPEHHaA
noapepxka craHnapta POSIX 1003.1-2001 no3BonAeT nopTvpoBaTh
B QNX npunoxenna u3 UNIX unn Linux, a Takxe UCN0onb30Bath BCe
MHOro06pasue Nporpamm ¢ OTKPbITbIM UCXOAHBIM KOLIOM.

B QOcHacTutb Bawy cuctemy pasButbim rpathuyeckum
untepeheiicom - ¢ nomoubio ANX Photon microGUI, BcTpauBaemoit
OKOHHOIA CICTEMBI, NOMIAEPXKMBAIOLIEA NEPENOBbIE BEG-TEXHONOM M,
MHOTOCNOAHOCTb, 3D-rpachuiky 1 MynbTUMERNiAHbIE CPEACTBA.

E Wcnonb3oBaTh HauGonee nopxopawee ana Bawux 3apgay
o6opynoBanme - QNX Neutrino noanepxmBaeT cpeay MCnonHeHnA
1n BSP-nakeTbl AnA MHOXECTBa 4nncetos, Bkmodas MIPS, PowerPC,
SH-4, ARM 1 x86.

Mpon3BoauTeNnLHOCTL B peanbHOM BpeMEHU

Byny4yu OCHOBAHHOW Ha MMKPOAAPE M UCMOMb3YA BLITECHAKWYIO
npuopuTeTHYID MHorosapgayrocts, ANX Neutrino npenoctasnAet
0[HOBPEMEHHO BbICTPOE 1 MPEACKa3yeMOe BPEMA PEaKLM Ha COBbITHE.
Takum 00pa3om, NOTOKN C BbICOKAM NPUOPUTETOM BCErA BbINOMHAIT
CBOY 3a1a4u BOBPEMSA, MU NOGOM YPOBHE 3arpy3ku CUCTEMbI.

QNX Neutrino npenocTaBAET BbICOUaNLLYI0 NPON3BOAUTENBHOCTL PEANILHOMO
BPEMEHN, MOCKONbKY B HEW peani3osaHb!:

CBepxmanble 3anepxku 06paboTku NPepbIBAHNA U NEPEKI0HEHNA
KOHTEKCTA, N03BONADLIME "BbIXATH" MAKCMYM NPON3BOAUTENLHOCTI
U3 BallIWX aNMapaTHbIX CPEMCTS.

PacnpeneneHHblii MexaHn3m HacneaoBaHuA NpUOPUTETOB U AMyNALMA
NPOTOKONA M3MEHEHNA NPUOPUTETA NA UCKIIOYEHNA UHBEPCUN
MPUOPUTETOB.

(CBoboma BbIOOPA ANCUMNNMHBI NNAHMPOBAHIA MOTOKOB (aanTiBHaA,
FIFO, kapycenbHan, cnopannyeckan) N03BONAET HA3HAYATh KAXKAOMY
MOTOKY CBOO UCLINMNNHY.

[apaHTMpOBaHHaA AOCTYMHOCTL NPOLECCopa AA 3ahay C KECTKUM
rpadukom.

BnoxeHHble NpepbiBaHnA ¢ DUKCUPOBAHHOI BEPXHEN rpaHuLen
BPEMEHI peakLym 06ecneymBaioT 00paboTky Haubonee NpUOPUTETHBIX
NpepbIBaHIiA NEPBbIMIA 1 32 MPEACKA3yeMOe BPEMA.

cpaBHHTeanblﬁ aHaNn3 cneunanu3npoBaHHbIX CACTEM peaibHOro BpemeHu!

Pesynbtatbl cpaBHenna gna 0CPB QNX Neutrino

InaBHble 0cobeHHOCTH

ApxurekTypa OCPB 000000000

HokymeHTpoBaHne PyHkMii0C @G SO 0 O © ® ©

KoHdurypuposatue 0C 00000000
VIHTEPHET KOMMOHEHTbI 00000000
VHCTPYMEHTbI pa3paboTki 000000000
BSP-nakeT! 00000000
TexHu4eckan noanepxka 00000000

WeTouHunk naHHbIx: Dedicated Systems Expert, 8 cexta6pa 2011 rofa.

B [IpekpacHas apxuTeKTypa AnA co3naHnA pacpeaeneHHbIX U
0TKa30YCTONRYMBbIX CUCTEM

B (ueHb BbICOKAA NMPOU3BOANTENLHOCTb U MPEACKA3YEMOe
MoBEfeHMe

B JhexTUBHAA U OpYXentoBHaA cpena papaboTkm

W BbICOKOE Ka4eCTBO TEXHNYECKON [OKYMEHTALIM

B xopie HE3aBMCMMOr0 aHaNM3a WeCTH Beayuwux BcTpauBaemMblx cuctem xyphan Dedicated Systems Experts npucygun OCPB QNX Neutrino cambie

BbICOKME Bannbi no CPaBHEHUIO C ApyrumMu onepayuoHHbLIMKA CUCTEMAMM.
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06meH coobweHnamu

06meH coobweHnamm

B QNX Neutrino 06meH coobuieHnaMI OPMUpPyeT BUPTYanbHY0 «NPOrpamMMHYI0> WIAHY, KOTOPaA NO3BONAET
NPon3BOANTL MOANGMKALWUA «Ha NeTy» - Moboii komnoHeHT B QNX Neutrino MoxeT ObiTb J06aBNEH Ui yaaneH
anHamuyecki. icnonb3oBaHne 310l TEXHONOMAN NO3BOJIAET OCTABUTL B AAPE ONEPaLNOHHOI CUCTEMbI TONbKO
OCHOBHbIE CEPBUChI, TAKIE KaK CUrHasbl, TaiiMepbl 11 NaHNPOBLLNK.

Bce npyrue KOMNOHEHTbI — (DaiiNoBble CUCTEMbI, [PANBEPLI, CTEKM
MPOTOKONOB, NPUNOXEHNA — BLINONHAOTCA B 6e3onacHom NPOCTPAHCTBE
C 3aWWMTOR NamATI. Peannayerca BCTDOeHHaA YCTOR4MBOCTb K cOOAM. Kpome
TOr0, NPOUCXOAUT NPO3PAYHOE pacnpeneneHne cooBLIEHNA Mexay
npoueccamin, 00ecneymBan HeNpepbIBHbI AOCTYN K Pecypcam B Mo0oii
4acTy CETH.

Texxonorua o6meHa cooGLIeHUAMY HA OCHOBE MUKPOAQPA NO3BONAET:

B aBTOMATUYECKN CUHXDOHU3UPOBATb BbIMOMHEHIE B3aUMOEICTBYIOLINX
KOMMOHEHTOB;

B 136aBUTh BAC OT HEOGXOAVMOCT CRIEUTh 33 0YEPEAHOCTBIO JOCTABKM
MaHHbIX;

B pas6uTb CNOXHOE MPUNOXEHNE Ha Y8TKO PasrpPaHuyeHHble
(DyHKUMOHANbHbIE GNOKM, KOTOPbIE MOXHO paspabaTbiBath v
TECTMPOBATb M0 OTAENMbHOCTH;

B npuaasaTh CUCTEMAM USAWHOCTb, NENAIOWY UX NErkumin B
3Kcnnyarauun 1 06CnyXmBaHuK;

B [ieiicTBOBATHL MO BCeii CETH, NPE0CTABAAA BAWNM MPUNOXEHUAM
NPO3PayHbIf NOCTYN K CEPBUCAM W PECYpCaM YOaneHHbIX Y3MoB.

ABTOMaTHYecKasa CUHXPOHU3aumA

06meH coobuieHnamm B QNX Takke Ype3BbIHaiiHo 3dEKTUBEH, NOCKOMbKY
KaX[an onepauua NPOMCXOANT HEMOCPEACTBEHHO MeXy OTNPABUTENEM 1
nonyyarenem. COOTBETCTBEHHO, HE MPOMUCXONT HUKAKOTO NPOMEXYTOYHOI0
KOMMPOBAHNA [aHHbIX W He TPeOYeTCA HUKAKUX DOMOMHUTENbHbIX
MEeXaHU3MOB MEeX3aaqHoro B3anMOAeiCTBUA ANA CUHXPOHM3ALMN.

KDOMG TOrQ, HeT HGOGXOJIWIMOCTI/I Peani30B8bIBaTh [JOMOSIHUTENBHBIE YPOBHU
1A 06paboTKM CROXHbIX COOOLLIEHNIA. YTOOLI 06MEHIBATLCA COOOILIEHNAMM
C CUCTEMHBIMU CEPBIACAMM, TPUTIOXKEHIA MOTYT CTIONb30BATL CTAHAAPTHbIE
BbI30BbI POSIX.

Kax 310 padotaer? B QNX Neutrino kaxnad nporpamma, npenocTasnaiolan
HekWin cepBuc (Hanpumep, OpanBep), MOXET 3aperucTpupoBarb B
NpOCTPaHCTBE UMEH NyTeit "chaiin" unw "karanor". B nanbHeiwem nio6oe
NPUNOXEHNE MOXET COBIMHUTLCA C 3TUM [paiiBEPOM, OCYLIECTBUB NO

OTHOWIBHWIO K MaHHOMY chaiiny Uav KaTanory cTaHmapTHYlo onepauyio

open(). PeynbTatom Gy[ieT NonyyeHue NPUNOXeHeM 00bIYHOM0 (aitnoBoro
[IECKPINTOPA, YePe3 KOTOPbIiA NPUNOXEHIE CMOXET 00paLLATbCA K CepBIcam
Apaiteepa npu nomoly BbI3osoB POSIX, npeaHas3HaueHHbIX AnA paboThl
¢ thaiAnoBbIMK neckpuntopamu - read(), write(), Iseek() v 7.n. bubnnotexa
A3blka Cu aBTOMATNyecKu Npeobpasyer 3T BbI30BbI B COOTBETCTBYIOLIME
co00LIeHA 1 NepefaeT ux gpaiBepy. Hanpumep, Korga npunoxeHne
BbI3bIBAET CTAHAAPTHYIO PYHKLMIO read(), 4T0Bbl CHTATh FOTOBbIE aHHbIE,
OnbnnoTeka npeodpasyet TOT BbI30B B COOOLIEHME "3aNpoC Ha YTeHue" .
Ha camom nene 8 QNX Neutrino npunoxeHna UCNOnb3yioT NpeumyLiiecTsa
o6MeHa COOOWEHNAMY KaXMblii pa3, Korma padoTaioT ¢ aiAnoBbimMu
NECKPUNTOPaMI UMK yKa3aTenamu Ha dainbi.

Takoii nogxoa NO3BONAET BaM:

E  YnpocTuTb 06CNYXMBAHNE CUCTEM - NOCKOMLKY NPOCTPAHCTBO
WMEH MyTeil YeTKO OTHENAET CEPBUCHI OT KIMEHTCKUX NPUTOXKEHNI,
0BHOBNEHME NA BallNX CUCTEM CTAHOBWUTCA 3NEMEHTAPHOI 3afaqeii.
IMio6oii cepBInc MOXHO 3aMEHNUTL Ha 6T0 HOBYIO BEPCHIO, B TOM YHCTIE
B MPOLIECOE SKCNYATALMM - U KIVEHTbI CaMI aBTOMATUYECKY HaWYT ero.

B Pacumparts 0C gna HectangapTHbix 3aga4 - QNX Neutrino
npeaocTasnAeT paspaboTymkam 6ubNNOTEKY agMUHUCTpaTOpa
PECYPCOB, KOTOPaA MO3BOMAET CEPBIUCHbIM MPOrpaMmMam peruncTpu-
pOBATb CBOW UMEHA B MPOCTPAHCTBE UMEH MyTeil U 00pabaTbiBaTh
3anpockl OT KNUEHTCKINX I'IDVIJ'IO)KeHVIVI.

B nononHeHue ko Bcemy, B QNX Neutrino ntobble CUCTEMHbIE CEPBUCHI,
BKMI0YaA ApaiiBepbl, ABNAKOTCA MPOrpaMMamMy MoNb30BaTENbCKOr0 KOMbLA,
a 3Ha4uT, pa3pabaTbiBAIOTCA TOUYHO TaK Xe, KaK 1 MH0BbIE APYriAe NPUNOXKEHNA.
B pesynbrate Bbl nony4aeTe BO3MOXHOCTb Nerko pacumpats OC COBEpILEHHO
HOBbIMI, CNELUMUYHBIMI ANA BALWUX NPUNOXEHUA BO3MOXHOCTAMM.

06patuTe BHUMAHWE, 4TO 0OMEH COOBLIEHNAMM MOXHO UCNONb30BATh
Hanpamyto, npu nomoun doyHkumii MsgSend(), MsgReceive() 1 MsgReply().
B QNX Neutrino 0CTyNHbI TaKXKe ¥ TPAAMLIMOHHbIE (DOPMbI MEX3aaa4yHoro
B3aMMOMIEACTBIA - MpOrpamMMHble kaHanbl, FIFQ, ouepenn coobLigHwii
POSIX, pasnenaeman namATb 1 CUrHanbl.
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CootBercTBue cranaapty POSIX

CootBetcTBue cranpapty POSIX

MporpammHble NHTEPECHI NPUNOXEHNA COOCTBEHHOI pa3paboTKL, pacnpoCTPAHEHHbIE B TPAAULIMOHHBIX
MOfENAX 0NepPaUNOHHbIX CICTEM, OTPaHINYBAIOT NEPEHOCUMOCTb MPOrPAMMHOr0 KOfa i MOTyT 3HAYUTENbHO
CHU3UTb 3KOHOMUNYECKIE noka3aTenn apekTuBHOCT. [lepeHoc Koda B noaaepxusatouyio craHaapt POSIX
onepaunoHHy0 cucteMy peanbHoro Bpemenu, Takyto kak OCPB QNX Neutrino, no3sonAeT KOMNUANpoBaTh
NPOrpamMmmHbIe NPUIOXKEHUA, Y)Ke CO30aHHble paHee AnA Apyrux CUcTem, COKpawana Tem caMbiM BO3MOXHbIE
3aTpatbl Ha UX NPUOBpPETEHNe, YBENNYIBAA NPOM3BOOUTENBHOCTb 1 YCKOPAA NPOLIECC Pa3paboTKi HOBbIX MPOAYKTOB.

MHorve onepaunoHHble CUCTEMbI PEaNbHOT0 BDEMEHH, MPETEHAYIOLLINE Ha QNX Neutrino obecneunsaer:
POSIX-COBMECTUMOCTb, 4aCTO Ha CaMOM [1ene NOAMEPKMBAIOT TONbKO €ro
HeGonblme nopgMHoxectsa. QNX Neutrino, B oTanyme 0T HuX, Obina W [lpocToTy nepeHoca 1 hyHKLIMOHANbHY0 COBMECTUMOCTb MPUAOXKEHWI

n3HavanbHo 3apymaxa kak POSIX-comectuman OCPB - B Heii peann3oBaHa MeXay cucteMamu, nogaepxmusatoummm ctasaapt POSIX, Bknoyan
"BCTPOEHHaA" noanepxka POSIX. 10T noaxon Mcknio4aeT He0BXOANMOCTb Linux n Unix - B GONbUWWMHCTBE CNyYaeB NepeHOC CBOAUTCA K
B CNOXHbIX MPOMEXYTOYHBIX YPOBHAX, NO3BOMAA BAM [OCTUIHYTb Nyllieii nepekoMnmunALMN 1 KOMNOHOBKe ¢ BrubnmnoTekamin QNX Neutrino.

NPOU3BOANTENLHOCTY 11 CIKOHOMITL Ha 0OBEME NaMATH.
B YiCTOTY peanuaaluy cTeka npoTokomos IP, KOTOpbIA NONY4aeT ruBKoCTb

QNX Neutrino cooTsetctsyer craHpapty POSIX 1003.13-2003 (POSIX.1), npuKnagHoi cpenbl 0TkpbiToro ctaHpapta POSIX, cHimkaa puck
BKJ11042A MHOrONOTO4HOCTb, PACWMPEHIA PEANIbHOMO BEMEHN 11 DAL APYTIUX HapyLWeHWA aBTOPCKIX Mpas.

onuwii (cm. Hike). B peaynbTate, B ANX Neutrino 04eHb NpocTo NepeHocHTL

NPOrpamMbl C OTKPBITbIM UCXOHbIM TEKCTOM 13, Hanpumep, UNIX unn W 3Hakomylo cpedy paspaboTKu, NO3BONAWLWYIO NPOrpaMMUCTaM C
Linux - B GONbUMHCTBE Cy4aeB NEPEHOC CBOAMTCA K NePeKOMMMAALMMA 1 onbITom pabotsl B UNIX unm Linux ocsoutbcA B QNX Neutrino
KomnoHoBke ¢ 6nonuotekamu ANX Neutrino. bonee Toro, onbIT NokasbIBaer, MPaKTYECKN MIHOBEHHO.

4YTO NPOrpPamMMICTbI ¢ onbITom paboTbl B UNIX unm Linux ocBamBaioTcA B
QNX Neutrino NpakTM4ecKi MrHOBEHHO.

[loanepkKa WUPOKOro cnekTpa npoLeccopos

Ncnonb3ya OCPB QNX Neutrino, Bbl MoXeTe BbiOupaTth CUCTEMbI HA OCHOBE Pas3niyHbIX Npoueccopos: ARM,
MIPS, PowerPC, SH-4.

Ha camom pene, OCPB QNX Neutrino npeaocTasnaeT dyHKUMM 11 MaKpoChl, KOTOPbIE M03BONAT Bam CO31aBaTh NPUNOXEHUA 11 APANBEPDI, HE 3aBUCALLME
0T NPOLIECCOPOB. B HEKOTOPbIX Cy4aAx, Bam NpocTo Hafo ykasath HOBbIN LIENeBO NPOLIECCOP YTOObI CreHeprpoBaTb ABOMYHBIV KOM ANA Hero - Bbl MoXeTe
[2Xe CO30aBaTh NPOrpamMMHbIA KO 0OHOBPEMEHHO A LENOr0 pAna NPpOLIECCopoB. B pesynbTate, Bbl CMOXETE 0T@XMBATb 1 TECTUPOBATb NPUNOXKEHNA
[0 00, Kak OyneT BbIOpaH LeNeBoi NPOLECCOP, UK Yka3aTb APYroi NPOLECCOp, YTOObI MONYYUTh BLIMIPLIL B CTOMMOCTU CUCTEMBI U COOTHOLIEHMN
LIeHa/NPON3BOANTENLHOCTb ANA HEE.

Cneumanmctbl QNX Software Systems nocToAHHO 06HOBAAIOT CNMCOK NOAAEPXMBAEMbIX NPOLIECCOPOB 11 NPOLECCOPHbIX MNaT. [OCMOTPETL Camyto NOCNEHION
BEPCMIO CMICKA MOXHO Ha CaiiTe WWW. (RX.com.
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Mpo3payHbie pacnpefieieHHble BbIYUCNEHNA

[po3paynble pacnpeneneHHble BbIYUCeHuA

Cmcrema npo3payHbix pacnpeneneHHblx BoiqucneHunis 0CPB QNX Neutrino ONONHAET CTaHOAPTHYIO MHA)PACTPYKTYPY
00MeHa coobLeHnAMY, HeoOXoOuMyto 1A Nepenayn MHGoPMaLMIA MexXay NPOoLECCopamm - COXPaHAA BPEMA 11 COKpalLan
3aTparbl, CBA3AHHbIE CO CMEeUnanin3npoBaHHbIMI pa3paboTkami 1 COBEPLIEHCTBOBAHNEM annapaTHbIX CPELCTB.

Mpo3payHble pacnpefeneHHbIe BbIMUCTIEHNA 0BECTIEUNBAIOT CTPYKTYPY ANA
MMHAMNYECKOr0 COBMUHEHNA PecypcoB 060pya0BaHNA 11 NPOrPaMMHOT0
00ecneyeHmA, pacnonoXeHHbIX Ha YAaneHHbIX y3nax, nocpeacTeom
CTaHOAPTHbIX COOOLEHNH.

MpoLIecChI, 3amyLieHHbIE Ha OAHOM MPOLIEccope, OYAYT NPOROMXaTh

06pabarblBaTh 3anNpOC OT KNWEHTA, e 3TOT CEPBUC PACTIONOXEH, U
6CTb NI APYrie CepBuchl, cnocobHble 06paboTaTb 3TOT 3anpoc
(Hanpuwmep, B cyyae AyONUPOBaHIA CepBICa Ha HECKOMbKMX yanax
[nA 0B8CMIBYEHUA 0TKA30YCTONYMBOCTY UMW BanaHCUPOBKI Harpy3KiA).

06MEHVBATLCA [aHHBIMI YT C APYIOM, faXe ecnv OyayT NOCNenoBarensHo H Jlo6aBnATb BbIYMCAMTENbHYI0 MOWHOCTb 63 AONONHM-
pacnpefenexbl Mexay Heckonbkumu npoLeccopamu, obecneyuBas TeNbHbIX pa3paboToK - 4T00bl [06aBUTL B PACTIOPAKEHNE BALIErD
BO3MOXHOCTb PACWMUPATL CEPBUCHI U YNPOCTUTL NPOEKTUPOBAHME NPUNOXeHNA BONbLLIE BLIYMCANTENbHBIX MOWHOCTER UK Gonblue
MHOT0Y3M0BbIX CUCTEM. (DU3NYECKMX MHTEPENRCOB, [0CTATOYHO NPOCTO BCTABUTH
NONONHUTENbHYIO NPOLECCOPHYIO KapTy unn [00aBNTb B CETh elle
Mcnonb3ya 3Ty YHUKANbHYI BO3MOXHOCTb, MOXHO CO3[1aBaTh 01K KOMNbIOTEP. TPUNOXEHINA HA YKE UMEIOWMXCA Y3nax CMOryT
BbICOKOHAEXHbIE, 0TKA30yCTORYNBbIE CUCTEMbI, NPENOCTABAAIOWME N0 MoOMb30BaTbCA PECYPCAMI HOBOTO Y3na 063 BHECEHUA B HIX KaKMX-
3anpocy [OCTYN K PECYpCamM HECKOMbKMX MPOLIECCOPOB. MO0 3MEHEHNIA.
cnonbaya npo3payHble pacnpeneneHHble Boluncnena QNX Neutrino, Bbl H HWcnonb3oBath Nobbie cpeacTBa COOOWEHUA - NOCKONbKY
MOXETE: MexaHu3mM pacnpeneneHHbix Boiyncnernini ANX Neutrino doyHkumo-
HIPYET Hafl TPAHCMOPTHbIM YPOBHEM, OH OMIMHAKOBO XOPOLIO padoTaeT
B CokpatuTb 3aTpaTbl Ha 060pyAOBAHKE - NPV NCTIONb30BAHNN 4Yepe3 NokanbHble CeTi, 00bEANHNTENbHbIE NaHENM, COOCTBEHHbIE
pacnpeneneHHblX BbIYUCNEHUIA Y3Mbl CETU MOTYT COBMECTHO KOMMYTUpYEMbIe CETH (Switch fabrics) 1 WuHHbIE nHTEPAEIiCH! TNa
1CNonb30BaTh PECYPChI BMECTO X AyOnupoBaHuA. Hanpumep, ecnm CAN 1 MOST.
Ha 0OHOM Y3nie pacnonoxeHa 6onbLuan haiinosaa cuctema Bo nel-
MamATIA, IPYTUM Y3N1aM UMETb TaKyIo Xe He 00A3ATENbHO - OHU CMOryT
WCNONb30BaTh (DANAMOBYIO CUCTEMY TOTO Y3Na, Ha KOTOPOM OHa YXe
€CTb. AHanoruyHo, ecnu Ha oaHoOM y3ne 3anyuiex ctek TCP/IP, To Bce
0CTAmbHbIE Y3/1bl CMOTYT MCMOMb30BaTh 3TOT y3en kak TCP/IP-wnio3,
WCKMI0YaA HeoOX0AMMOCTb B HACTPOIAKe HECKONbKIX IP-anpecos.
B (O6Gecne4ynTb BCTPOEHHYHW OTKA30YCTOWYMBOCTb M
GanaHcMpoBKY Harpy3KM - nockonbky 06MeH COobleHnAMY B
QNX Neutrino npenocTasnAeT Npo3payHbIi A0CTYN K CEPBUCAM BHE
3aBUCUMOCTM OT X MECTONONOXEHWA, NPUNOXEHUA MOTYT MONHOCTbIO
abCcTparnpoBaThCA 0T NPUHATAA peleHuiAi 0 Tom, KTo Byaet
Mpo3payHblie pacnpeaeneHHbIe BbIYUCIEHNA
N ViHTepHet
Be6- Crek cetesbix | Ouepean Gaiinoean
6pay3ep J nporokonos | coobeHii B eo prew-navsm
Mukpoaapo LLnHa o6MeHa coobLeHNAMM
KommyTauma coobLueHwmin
(Ethernet, oNnTOBOMOKHO, LWHA, 06beanHUTENbHAA NaTa)
cepsep BO dreL-namaTn
MuKposzpo I
basa Mpunoxexne
[aHHbIX P
A 4

TexHonorua npo3pa4Hbix pacnpefaeneHHbIX BbI4UCAEHUA NO3BONACT NPUIOXKEHMIO NONY4YUTL AOCTYN K ﬂlﬂﬁOMV y3ny B ceTu. llpunoXxeHna u cepeuchbl
MOryT MrHoBeHHO CTaTh pacnpefeneHHbIMi No CeTH Ge3s paapaﬁun(u cneunanbHOro Koaa.
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WHcTpymeHTanbHoe aapo

WHcTpymeHTanbHoe AApo

Ncnonb3ya nHctpymentanbHoe Anpo B OCPB QNX Neutrino, Bbl MoXeTe ObICTPO pa3pelwarb KOHQANKTbI
CUHXPOHN3aLuK, 06HapyXNBaTh B3auMHbIe GIOKUPOBKIN MOTOKOB, NPOCNEXIBATb KOPHI CEMAHTUYECKIAX OLINOOK,
BbIABMIATL CKPbITbIE AEEKTbI NPOrPaMMHOIO 11 annapaTtHoro obecrneyeHna - NPUYem Kak B 0NHOMNPOLIECCOPHBIX,

TaK 1 B MHOrONpoLEeCCOPHbIX CUCTEMAX.

MHCTpYMEHTANbHOE ANPO MOXET OTCNIEXMBATL W NPOTOKONMPOBATH KaX[0e
CICTEMHOE COObITIE, BKMIOYAA BbI30BbI ANPA, NPEPbIBAHNA, COOOWIEHNA,
CMEHY COCTOAHWIA MOTOKOB W [EACTBUA NNAHNPOBLMKA. PaKTUYECKH,
NHCTPYMEHTaNbHOE ANPO NPeACTaBNAET COBOIA NOrNYECKuiA aHanm3aTop
[INA BCEIA Ballei CUCTEMBI: ECAIM YTO-TO CPAbOTAET He Tak, AP0 NOMOXET
BAM BbIACHUTB, KOT@ NPOM30LLN0 COObITUE, Kakne NPOrpaMMHble MORY K
ObinN B HEM 3aMI€/ACTBOBAHbI, YTO OHW [ENann, W, Camoe rmaBHoe, Kak
NHTEPNPETVPOBATH 3TO COObITHE.

NHCTpyMeHTanbHoe ANPO N0 MYHKLMOHANbHOCTV aBCOMOTHO aHaNor4Ho
ctanpapTHomy Anpy QNX Neutrino, Tak 4To BaM He NpUAETCA U3MEHATL
CBOW Ko Bonee T0ro, ero MOXHO MCMOMb30BATh B CUCTEMAX, HAXOMAWMXCA
B 3KCMAyaTaLim, NOCKOMbKY OHO NLb HEMHOTMM MefIEHHEE 00bIYHOrO
MUKpOAQpa. BnuAnne Ha Npon3BOAMTENbHOCTb CUCTEMbI MPOABNAETCA
TONMbKO B NPOLIECCE TPACCUPOBKI COBBITHIA, HO M 30ECH Bbl MOXETE CBECT
370 BANAHNE K MAHAMYMY, NPOU3BOMA IMHAMUYECKOE NPOTOKONMPOBAHME
1 OUALTPYA MHDOPMALIMIO NO YPOBHAM BXKHOCTH.

HCTpYMeHTanbHOE AP0 NO3BONAET BaM:
B [lonyyatb MHchopMaLMIO 0 KAXKAOM CHCTEMHOM c00BbITHY -

MHCprMeHTaﬂbHOG ANP0 MOXET OTCNEXMBATH 1 NMPOTOKONIMPOBATH
KaX[10€ CUCTEMHOE COObITIE, BKII0YAA BbI30BSI

WucTpymentanbHoe agpo

filpa, NpepbiBaHuA, co00UeHNA, CMEHY COCTOAHWA MOTOKOB W
MNaHNPOBAHNE.

H BusyanuaupoBaTb CHCTEMHbIE cobbiTHa anAa ﬁblCTpﬂﬁ

nokanu3auuu npobnem - 06nanas cnocobHOCTbIO reHEPUPOBATH
OrpOMHbIE 06bEMbI CUCTEMHOA NHCOPMALIK, MHCTPYMEHTanbHOe
ANPO OHOBPEMEHHO NO3BONAET BaM 4ETKO KOHTPONMPOBATb, Kakue
COOBITUA 11 KOT[1a 3aMNCbIBaTh, TakiM 06PA30M, Bbl MOXETE yAENATh
BHIMAHWE B TOYHOCTI HyXXHbIM 061acTAM. A 4T0ObI CENATb 3afaqy
NHTEPNPETALIM AaHHBIX ellie MPOLLE, AAPO TECHO MHTErPUPOBAHO C
cucTemMHbIM npodpaiinepom QNX Momentics, no3sonaa Bu3yanbHo
aHann3npoBaTh HYXHble YYaCTKM W MPOCNEXMBATb CMOXHbIE
B3aMMOfEACTBMA.

B Co3pasatb CBON COGCTBEHHbIE (hUALTPLI COBBLITHI - Ecy

FOTOBbIE CHUNLTPbI COBLITUIA, NPENOCTABNABMbIE NHCTPYMEHTATbHbIM
AIPOM, HE COOTBETCTBYIOT CUTYaLIMAM, KOTOPbIE Bbl XOTENIA Obl U3y4WTh,
370 He Npobnema: ANPO NONNEPXNBAET AMHAMUYECKHE ONPENeNnieMble
nonb3oBaTenem uLTPbI ANA OTCNEXUBAHUA CNOXHbIX YCNOBUI,
XapaKTEPHbIX [NA KOHKPETHOrO MPUNOXEHWA. Ballie NPUNOXEHIE Takxe
MOXET CamO BCTABMIATH CMIELMANbHbIE COBITAA B CUCTEMY TPACCHPOBKIA
ONA YNPEXAaloWero BANAHIA Ha NPOLIECC NPOTOKOUPOBAHMA.

Brniouerue/Boikniouerme Gpunbtpos Cucremmbiit npodaiinep
CuctemHble /' OUALTPbI CTaTUYHBIX COBBITUIA
/ .

QNX Momentics
BbI30BbI g MHCTpyMeHT rpaduyeckoit
Cospatne / K "G)Vlﬂprhl nonb3osarens CeTb ( py! pad

npoLiecca/noToka R BW3yanusaymnm)

. . .
l' " l’
. l’ .
¥ oo »

CobbiTus Bydepbl
MVleOﬂ,D,pO —) ||VKUUHDIX S—
A 06bITIN

Ytunuta
3axBaTa

N3meHeHnA COCTOﬂHI/Iﬂ\ |_

MpepbiBaHuA dann
peructpauum cobbiTuia

Wcnonb3ya uHCTpyMeHTanbHoe AAP0 BMeECTe C cucTeMHbiM npothaiinepom QNX Momentics, Bbl MoXeTe 06HapyXuBaTbh B3auMHbIe 610KMPOBKM
NOTOKOB, NPOC/NEXHUBaTh KOPHM CEMAHTUYECKUX OWNDOOK, a TaKXKe Uenblii pAR NPUYHH, CHUKAKWNX NPON3BOAUTENILHOCTL CHCTEMbI.
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MopnepxkKa MHOroAAepHOCTH

[loanepxka MHOroAaaepHoCTH

QNX npennaraet Haunbonee PyHKLNOHANLHYIO NPOrPaMMHY0 NNAaTOPMy ANA MHOTOAAEPHbLIX CUCTEM. ITO
NOMHOCTBIO WHTErPUPOBAHHOE peleHne nonaepxxnsaet acummeTpuyryio (AMP), cummetpuynyio (SMP) n
ucknoyvutensHyio (BMP) monenn muoronpoueccopHocTi. Bnepsble npepctasnenHan komnanueidn QNX Software
Systems, ncknoyunTeibHaA MHOronpPoOLECCOPHOCTL ABMIAETCA PEBOJIOLIMOHHOIA TEXHOMNOr e, KOTOpanA ynpoLaet

NepeHoc NPorpaMMHOro Kofia u cnocobCTBYeT CO3NaHiNio NepeneKTUBHbIX MPOrpamMMHbIX NPOAYKTOB.

Mtorue rogel QNX n0kasbiBana mMolib CUMMETPUYHOA MHOTONPOLEC-
copHocT (SMP) nocpencreom Beaywieit 8 otpacnu OCPB QNX Neutrino.
Ipy pa3paboTke HOBbIX NPUNOMEHNIA CUMMETPUYHAA MHOTONPOLIECCOPHOCTb
(SMP) npepnaraet cnocob 13Bag4b MakCUMyM NPOM3BOAUTENLHOCT 13
MHOTOAAEPHbIX NPOLIECCOPOB. OIHAKO, He BCE YHACNENOBAHHbIE MPUNOXEHIA
COBMECTIMbI C MOMIENbI0 CUMMETPIYHOI MHOrOMPOLIECCOPHOCTH. YT06k!
ncnpasute 310, ANX Software Systems co3pana Mofiens UCKNIUMTENbHOA
MHoronpoueccopHocT (BMP). ckniounTenbHas MHOronpoLeCCOPHOCTb
00ecneynBasT BO3MOXHOCTb Ha3HayaTb MPUNOXEeHNAM 1N npoueccam
c06CTBEHHOE ANPO. ITO NO3BONAET 3anyCcKaTb NPOrpaMMbl, HANMCAHHbIE
1A OJIHONPOLIECCOPHOIA CPEeMbl, HA MHOTOAMEPHbIX NpoLeccopax 6e3
NONONHUTENBHOA MOANMMKALIM Kopa. YHACNenoBaHHbIe NPUNOXEHNA,
Takym 06pasom, MOrYT COCYLIECTBOBATb C MPUNOMXEHINAMM, Pa3paboTaHHbIMIA
CMeunanbHo ANA MHOTOAMEPHbIX MPOLECCOPOB. YHAcNeaoBaHHbIe
MPUNOXEHNA MOTYT ObITb HAa3HaYeHbI KOHKPETHbIM NPOLIECCOPAM, B TO XE
BpEMA NPUNOXeHINA, paspaboTanHble ANA napannenbHoi 06paboTky AaHHbIX,
MOTYT YNPaBNATLCA ONMEPALMOHHOIA CUCTEMOIA C LIENbIO NOBbIWEHNA
MPON3BOANTENBHOCTM.

Komnnekt paspabotunka QNX Momentics® o6ecne4nsaeT paapaboTunkos
WNHCTPYMEHTapHeM, HeOOXOIMMbIM [N1A TOFO, 4TOObI CO3MaBaTh, OTAKMBATH
N ONTUMI3NPOBATL MHOMOALIEPHbBIE CUCTEMBI. MHCprMeHTapVIVI BKMOYaeT
B Cebn:

B [l0NHyt0 MHCTPYMEHTANbHYI0 NMHEIiKY ¢ NOANEXKOA MHOrONPOLEC-
COPHOCTY ANA MHOTONPOLIECCOPHBIX OTNARYNKOB, KOMAUMATOPOB W
BCTPAUBAEMbIX UHCTPYMEHTOB.

| [Ipochaiinep npunoxerunin QNX Momentics, no3BoNAKOLLI NPON3BOANTH
aHanu3 NporpamMHOro Kofa v HaxonTb cnabble MecTa, BAnAoLLNe
Ha NPOM3BOANTENbHOCTb, 4YTO MOMOrAeT MONY4UTb MAKCUMYM BbIFOb
113 MHOrOAMIEPHOIA NapannenbHoi 00paboTKN AaHHbIX.

B CuctemHblii npodhaitnep QNX Momentics ana yBenuyexuns
MPOW3BOANTENBHOCTY B MHOMOAEPHbIX CUCTEMAX NyTeM BU3yanu3aLiiA
3arpysku MHOTOAEPHOr0 MPOLECCOpa, Mepeaayqn OaHHbIX K
MepeKNYEHNA NOTOKOB MEX QY AAPaMU.

Bo3moXxHoCTH

SMP BMP AMP
Mpo3pauHoe paspensemoe 1Cnonb30BaHNe Pecypeos \/ \/' —
Macwrabuposaue Ha nnatopmbl ¢ 6onee Yem OByMA Apamu \/ \/ OrpaHnyeHua
MpuMeHeHne pasHbix ONepauUmoHHbIX Cped —_— _— \/
MpuBA3Ka 3a0ay K Ha3HAYeHHbIM NPOLECCOpam — \/ \/’
(06MeH CO0OWWEHMAMM MEXAY NPOLECCOPHbIMIA AAPAMA BbICTpbIiA BbicTpoiii MeHee 6bICTpbIiA

(Ha ypoHe aapa OC) (Ha yposHe aapa OC) (Ha ypoBHE NMPUNOXEHNIA)

CVIHXDOHMBEILIMH MOTOKOB, BbIMOTHAEMbIX Ha PA3HbIX AAPaX J

v
[IMHAMUYECKOE BbIPABHUBAHME 3arpy3Ki \/ \/ —
v

KomnnekcHble NHCTPYMEHTBI CUCTEMHOV OTNadKN 11 OMTUMU3aLMN J

Tonbko QNX Software Systems npenocraenaeT BO3M0OXHOCTL BbiGopa noaxoaduleii MHoronpoueccopHoil moaenu ana Baweil MHoroagepHoi
apxutekTypbl. Mcnonb3yiite MHoroaaepuyto TexHonoruio 0CPB QNX Neutrino, 4To6b1 focTvyb MaeanbHoro 6ananca mexay NPON3BOAUTENLHOCTDIO,
MmacwrabupoBaHnem U NErKocTbio NepeHoca NPorpaMMHoOro Kopa.
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Ipachnueckue pewenua

[ padhnyeckue pelieHuns

Komnanua QNX Software Systems npenocTaBnAaeT KOMNNEKC TEXHONOrA AnA ObICTPOI Pa3paboTKi 1 peann3aumnn
rpadgouyecknx nHTepdencos BeTpanBaemblx cuctem. MowHaa BcTpanBaemas okoHHaa cuctema QNX Photon
MicroGUI, noctynHble NHCTPYMEHTLI pa3paboTKi, NoaaepXKKa TEXHONOr i MHOTOCoNHOCT, cTaHaapTa OpenGL
ES n MHOXecTBa MynbTUMeaniiHbIX (DOPMATOB NO3BONAIOT co3naBaTh HAa 6a3e QNX Neutrino cnoxHsoie,
ObICTPOMENCTBYIOWNE 1 HANEXHbIE Fpacnyeckine cpedbl AnA BCTPAUBAEMbIX CUCTEM 11 00ECNeYnBaTh NOMHOLEHHBI
rpacdonyecknii nHTepeinc gaxe cambiM KOMMNAKTHbIM BCTPanNBaeMbIM YCTPONCTBAM.

TexHonorua QNX Core Graphics

Textonorua QNX Core Graphics npenHasHayeHa anA nocTpoeHnA COXHbIX
rpathnyeckmx UHTEpCEACOB, B KOTOPbIX TPEGYETCA ObICTpan NPOPUCOBKA
[IBYX- 11 TDEXMEDHbIX N3006PKEHNIA.

CyTb TexHonorim CoreGraphics 3aknioyaeTca B TOM, YTOObI NPEAOCTaBUTD
nporpammam A0CTyn HenocpeacTBEHHO K BUAeOapaiiBepam 6e3 nepeaaqn
COOGLLEHNIA ¥ NePeKNIoYeHNiA KOHTEKCTA NP) PUCOBAHN. ITO CYLLECTBEHHO
MOBbIWAET CKOPOCTb FPachuyecKux NPUNOXKEHWA NP1 KOMNAKTHOCTY,
Heo0X0mMMOI 1NA BCTPOEHHbIX CUCTEM.

®uznyeckn QNX CoreGraphics npencrasnAeT co00i HABOp KOMMOHEHTOB
pa3paboTkin (GMONKOTEKM 1 3ar0NOBOYHbIE Chaidnbl) 11 KOMMOHEHTOB CPEfb
nenonHeHuA (6ubninoTekm Bpemenm ncnonHerna, OpenKODE-COBMECTUMBIIA
KOMMO3NTHBIA MEHEMXEp 1 ap.).

Mnarchopma QNX Graphics Framework no380nAeT co3[aBaTb NPUNOXEHNA
PA3MUYHO CMOXHOCTM, OT MPOCTEALNX UHTEPENCOB MUHUATIOPHBIX
BCTPAMBAEMbIX CUCTEM [0 CMIOXHbIX OKOHHbIX MHTEPCDEIACOB. [1pKn 3TOM He
TpebyeTca rpadomyeckan 000M104Ka (MPUNOXKEHNA NONYYAIOT Hemocpen-
CTBEHHbII I0CTYN K BUOeOapaiiBepam), 4o 00ecneunBaeT ObICTPOABIACTBIE
NPUNOXEHIUA rpacpryeckoro MHTepdheiica.

OpenGL ES

OcHosy QNX Core Graphics cocTaBnAeT cepTudpuLMpoBaHHaa peann3auuna
OpenGL ES API. Peanusauna QNX Neutrino nonnepxwsaer npothunu
Common u EGL. bnaromaps aToMy, Bbl MOXETE UCMONb30BATb B CBONX
npoexTax cywecTytowmi kon OpenGL, NpoMyKTbl TPETbIX CTOPOH, a TaKXe
0MMPaTbCA Ha OOWHMPHBIA ONbIT NPUMEHEHNA [AHHOrO CTaH#apTa B
PA3NMYHbIX OTPACAAX.

Komno3utHoil menemkep QNX

Komno3anthblii meHemxep QNX (QNX Neutrino Composition Manager)
06pa3yeT yHNUUMPOBAHHYIO CPENY ANA YNPaBNeHNA OKHaMU 1 CO3[aHMA
CNOXHbIX M300paxeHuii Ha akpaHe. OH NO3BONAET COBMELLATb B OIHOM
OKHE pasnnyHble cpeacTsa Buayanuaaunm (Flash-aHumadmnio, TexHonorum
MynbTUMenna, BeG-0pay3ep, ABYX- U TPEXMEpHYI0 rpachuky 1 T.1.), 4T0
no3BONAeT c03MaBaTb 60Nee NPUBNEKATENbHbIE WHTEPMEIACH!.
Mpu 3TOM 00ECNeuNBaETCA BbICOKAA ADAEKTUBHOCTb MCMONb30BAHMA
annapatHbIx PECYpCOB U NPOCTOTA MOAEPHN3ALNM OKOHHOM CiCTEMBI. B
3aBMCUMOCTU OT OCODEHHOCTEIA KO KOHKDETHOI CUCTEMBI, UCMIONb3YA
MeHemkep komnoauuuin QNX, pa3paboTyik MOXET nepepacnpeasnarh
3a0ayi peHaepuHra Mexnay BUOEOKOHTPONepamMi 1 annapatHo-
HE3aBNCUMbIM YPOBHEM aBCTpaKLMK.

KomnosuTHblii MeHemxep QNX 6a3upyeTca Ha OTKPLITOM CTaHAapTHOM
OpenKODE API, 4T0 N03BONAET HANMEHBLWMMY YCUAUAMU NOPTUPOBATH
FOTOBbIE MPUNOXKEHNA U FPAchNYECKME 3NEMEHTBI 1 MOLEPHN3MPOBATH BCIO
cUCTEMY (AANA N3MEHEHNA PACMONOXeHINA 11 PA3MEPOB OKOH He HAA0 BPYYHYHO
MepenicbIBaTh MCXOMHbIE KOMbI).

MpunoxeHna

QNX Graphics Framework

Graphics driver
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Ipathnueckune pewenua

I'pachmyeckaa o6onoyka QNX Photon
microGUI

MonynbHan rpacuyeckas obonoyka QNX Photon microGUI cnoco6Ha
06ecneynTb COBPEMEHHbIA rpadnyeckuii HTepdeinc naxe camomy
ManeHbkomMy BcTpavaemomy yctpoictsy. B QNX Photon microGUI
npencTasneHd 6onbWwoid Habop MOBTOPHO MCMOMb3YEMbIX 3KPAHHbIX
KOMMOHEHTOB (BUIXETOB), MHOXECTBO WPUTOB, UHTETPUPOBAHHAA
nofaepXka MHOrOAMCANEAHbIX CUCTEM W LWIMPOKAA MHOT0A3bIKOBAA
noamepxka AnA NoKanu3aunA npoayKToB.

OkonHaa cuctema QNX Photon microGUI Takxe nomaepxmBaeT rpacpnyeckme
CpencTBa paspaboTku, Takie Kak MOCTPOMTENb NPUROXeHni A Photon
Application Bulder, MHCTPYMEHTbI BU3yanbHOTO MaKeTUpOBAHMA W
NPOeKTPOBaHIA (ANA ObICTPOIA Pa3paboTKI NPOTOTANOB NPUNOXKEHNIA) 1
CPEeOcTBa yOaneHHoro [OCTyna K NpunoXeHuaMm Ha ocHose Photon ¢
YIaneHHo! MalwnHbl noa ynpasneHnem Windows.

BE  CTPOMTb CAOXKHLIE MHOrOCNOIHbIE U306paXKeHns
Photon no3sonAeT co3nasath NNasHO PadoTaolLe MHOTOCTONHbIe
[ACTINIEN, CIOCOBHBIE 0TOBPAXATH KOMBUHALIIO U3 TPachUKY 1 BUAEO
B peanbHOM MacliTade BPEMEHYM — 3T0 NPEKPacHoe peweHune ana
Pa3Ho06Pa3HbIX BCTPANBAEMbIX, MPOMbILLNEHHbIX, TPAHCMIOPTHBIX 1
MEVULIMHCKIAX CUCTEM.

H co3jaBaTh YHMKaNbHbIA HTEPthenc
cnonb3ya MexaHn3M, Ha3biBagMblid CTURAMM BIXETOB (Widget
styles), Bbl MOXETe HaCTPAMBATb BHELIHWIA BUI KHOMOK, MEHIO, OKOH
I [IPYruX 3MEMEHTOB MHTEPAeca — Kak UHAWBUAYANbHO, Tak W Ha
rno6anbHOM ypOBHE.

H oTob6paxaTtb U BBOAUTb TEKCT HA HECKOJIbKUX A3bIKaX
OIHOBPEMEHHO
Photon nonnepxusaer ctaHnapt Unicode, Gnaromapa uemy
MoMb30BATENN MOTYT, HANPUMED, BBOAUTL PYCCKME, KUTARCKIE AN
KOpeIiCKIe CMMBObI, B TO BPEMA KaK CUCTEMA 0TOBPAXAET TEKCT Ha
QHrNWACKOM Wk Nt0GOM AIPYrOM A3bIKE.

B oro6paxatb BbICOKOKa4eCcTBEHHbIe WpnthTbl HA AucINeax
noboro pasmepa
AnMuHucTpatop wpudtos Photon noanepXxuBaeT MHOXECTBO
wpudhToBbIX hOPMATOB, BKMKOYAA pacTpoBble 11 TrueType. Bbl moxeTe
MacluTabuposath WpUdThI A0 N6Oro pasmepa 1 0To6PAXaTh UX C
NCMONb30BAHMEM TEXHOMOTMIA CrNAXNBaHNA, N0OUBAACH YETKO
YUTaEMbIX M300PKEHNIA Ha XKINAKOKPUCTANAMYECKMX MHAMKATOPaX 1
[pYriX YCTPOIACTBAX C HU3KNM DA3PELIEHNEM.

H noaknlo4aTh KOMNOHEHTLI HOBbIX hopmaTos
Vcnonb3ya cucTemy NnariHoB 1 BbICOKOYPOBHEBbINA AP, Bbl NErko
CMOXETe N06aBUTb B CUCTEMY BalW COOCTBEHHbIE MyNbTUMENIAHbIE
KOMMOHEHTBI.

H o6HoBNATL rpacdimyeckuii niTepteiic «Ha nety»
Mo aHanorum ¢ camoii QNX Neutrino, Photon ocHoBaH Ha KOMNAKTHOM
MUKPOALPE W NPEROCTaBAAET OONbWMHCTBO CBOMX CEPBUCOB
(BaeoapaiiBepoB, MEHeIXEPOB OKOH, ApaiiBepOB YCTPOICTB BBOMA
W T.N.) NOCPEACTBOM OMLMOHANbHBIX NPOLECCOB, paboTaloWMX B
3aWMLIEHHbIX 06MmacTAx namaTi. Takum 06pasom, Bbl MOXETE, He
nepesarpyxan u He 0cTaHaBnMBaA paboTy CUCTEMbI, 3AMEHATb UN
06HOBMATL NPAKTUYECKM NIOBOA KOMMOHEHT Balliero nHTepdeiica.

H 0ofHOBpPEMEHHO 0To6paxaTbh BCTPOEHHbIE rpadnyeckue
NPUNOXKEHNA U Java-NPUNOKEHNA — KIXK0e NPUNOXKEHME
3anyCKaeTCA B CBOEM COBCTBEHHOM OKHE.

Moctpoutens npunoxexuit Photon Application
Builder

Ncnonb3ya Photon Application Builder (PhAB), Bu3yanbHoe cpencTeo
paspaboTku npunoxexnii QNX Photon microGUI, BbI MOXeTe co3aaBaTb
NONHOMYHKLNOHANbHbIE NONb30BATENbCKIME MHTEPCDEIAC! C NPOCTOTOI
lenyka mblwn. Paktndeckn, PNAB MOXET aBTOMATNYECKI CreHepUpoBaTh
MONHOCTbIO paboTatowii NpoTOTMN rpadnyeckoro nHTepeica Balero
NPUNOXEHNA, N BaM ONA 3TOT0 He MPUAETCA NUCATb HMKAKOrO Kofa.

Wcnonb3ya Photon Application Builder, Bbl moXxere:

B HayaTb pa3paboTky, B3AB 3a OCHOBY roTOBbIE WAGNOHbI PhAB, ninbo
CTPOMTb NHTEPCDEIAC U3 0OWMPHOI NANUTPbI NOCTYNHbIX 3NEMEHTOB
yNPaBNEHnA (BUMKETOB);

B PUBA3LIBATL AMANOrOBbIE OKHA HEMOCPENCTBEHHO K BUIKETAM WnK
N00aBNATH BbI30BbI (DYHKUNA (NpeaonpeasnexHble, no ropayeit
KNaBulle WK N0 HU3KOYPOBHEBLIM COBLITAM), HANONHAA Balle
MPUNOXEHNE (DYHKLIMOHANBHOCTBIO;

B OJHAX[bI CO30aB BIMKET, NOTOM ANHAMINYECK TEHEPUPOBATH CTONKO
€0 KOMMNiA, CKONbKO HYXXHO BaleMy NPUMOXEHII0, NPU 3TOM 00beM
Kofa, HeoOXOMMMbII [INA CO3MAHIA BUMKETA, CBOAUTCA BCETO K OHOM
CTPOKE;

W DefaKTMpoBaTh, KOMMMAMPOBATb, TECTUPOBATH 11 OTNAXIBATb Balle
rpadomyeckoe NpUNoXeHne, UCMonb3ya BECh CNEKTP MHCTPYMEHTOB,
npenoctasnaembix ANX Momentics.
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CeteBble TeXHONOruu

CeTeBble TEXHONOIUK

Komnanua QNX Software Systems oGecneynBaeT B CBOMX NPOOyKTax NMOAAEPXKY WUPOKOro Habopa CeTeBbIX
NPOTOKO/I0B Ha OCHOBE WHOYCTPWanbHbIX CTaHAapTOB. GTEKN MPOTOKONOB NPOLWIIN NOHOE TECTUPOBAHKE 1
nnHTerpmposaHbl B OCPB QNX Neutrino. 310 n03BonAET 3HA4NTENLHO COKPATUTL BpEMA pa3paboTKi 1 YyCKOPUTD
CO3[aHNe KOHEYHOro NpoaykKTa.

B OCPB QNX Neutrino ceTesble MPOTOKOMbI BbINMONHATCA BHE ANpa B BUME
OTAENbHbIX NPOLECCOB C 3aWNTON NaMATU. B pe3ynbTare 0IHOBPEMEHHO
MOXHO MCMONb30BaTh N0BOE KONMYECTBO MOANEPKMBAEMbIX CETEBbIX
npoTokonos, 8 ToM yucne TCP/IP n TexHonoruu npo3payHblx
pacnpenesneHHbIX BbIYMCNEHMA. TakxKe NpeaycMoTPeHa BO3MOXHOCTb
OLHOBPEMEHHOI O BbIMOMIHEHMA MHOXECTBA NPUNOXEHNIA (Hanpumep,
BUPTYanbHbIX MapLPYTU3aTOPOB) C MCNONb30BAHNEM OfIHOTO CTeKa
MPOTOKOMOB 11 HA OHO (13MYECKOIA NRaTchopme, YTO MOBbILLAET CTENEHb
3alWWThI ¥ YNPaBNAEMOCTIA OTENbHbLIX MPUNOXEHWH.

Ncnonb3ya cetesble TexHonorun OCPB QNX Neutrino, Bbl cMoxeTe:

CokpaTuTb BpEMA BbIBOAA NPOAYKTA HA PbIHOK GNarofapA roToBbIM
MPOrpamMMHbIM pelleHnam. onHaA MHTerpaLmUA CeTeBbIX NPOTOKONOB
8 OCPB QNX Neutrino v 0ononHUTENbHbIE MOTYM UCXOAHOT0 Koa
yNpowWaloT MHTErpauni 1 ontumusaumnio 060pyaoBaHua.

BbiGpartb cTexin npoTokono IPv4 u IPV6.

[ony4uTb HAEXHbIE PELWEHINA HA OCHOBE MHIYCTPUATbHbIX CTAHAPTOB;
Peanu3auia NpoToKon0B 0a3MPYETCA Ha CTaHAAPTHOM NPOrPaMMHOM
nutepdeiice BSD u nopnepxuBaeT BCE CYLWECTBYOUME
NHOYCTPUANbHbIE CTAHOAPTBI. TAKXKE BbIMONHEHO MOMHOE TECTUPOBAHME
Ha (DyHKLMOHATbHYIO COBMECTUMOCTb.

YNpoCTUTL NEPEHOCUMOCTL MPUAOXKEHMIA 1 NCNONb30BATb BoraTyio
0a3y CeTeBOr0 KOAa "TPEeTbUX" NPOM3BOANTENENA, OCHOBAHHOMO Ha
ctaHpapte POSIX 1 BSD API.

3anyckaTb, 0CTaHaBnMBaTh 1 0GHOBNATHL NHOOON CETEBON paiiBep "Ha
nety".

CoyeTarb N060e KONNYECTBO CETEBbIX MPOTOKONOB, BKNioyas TCP/IP
W CeTb MPO3payHblX pacnpeneneHHbix Bbluucnenunii QNet.

Co3naeatb MHOrO4MCNEHHbIE BUPTYanbHble ceth (VLAN), 3anyckan
HECKONbKO konuii cteka TCP/IP Ha 0IHOM 1 TOM Xe (DU3N4eckom
NHTEpdeice.

Ctekn npoTOKONOB

QNX Neutrino npeanaraet nCnonb30Barb CNeayLLne NPOTOKObI 11 CTEKI:

Crex NetBSD TCP/IP - nonnepxueaet IP-MapuwpyTi3aumio, COKETbI
YNPaBNeHNA MapuwpyTu3aunen, WUPOKOBEWATENbHbIE U
MHoroaboHeHTckue nepenadn, ARP, ICMP u IGMP, a takxe CIFS,
DHCP, DNS, NFS, PPP, PPPoE, UDP 1 BcTpansaeMblii BeO-CepBep.
Mpw pa3paboTke NPUNOXEHWA ANA 3TOrO CTeKa, NPOrpamMMmUCTbl
NCMONb3YIOT COKET MPOrPamMMHOro MHTepdieiica NpURoXeHN
NHAYCTPUanbHOro cTaHmapTa BSD.

YcoBepwencTBoBaHHbli cTek NetBSD TCP/IP ¢ noanepxxoi
IPSec u IPv6 - BknioyaeT B ce0A BCE BO3MOXHOCTM CTaHAAPTHOMO
CTeKa, a Takxke (yHKLWAN, NPENHA3HAYEHHbIE [1A MOOUNbHBIX 1
0e30nacHbIX KOMMYHUMKaLWA HOBOrO nokoneHua. MpenocTasnaet
nonHyto nonaepxky IPv6 n IPSec 3a cyeT pacumpennii KAME, a takxe
noanepxky VPN yepe3 ToHHenbHbIe kaHanb! IPSec. Takxke coaepxuT
B ce0e OMTUMU3NPOBAHHbIA KO NepeaapecaLi AnA AONOMHUTENbHON
NPON3BOANTENLHOCTH.

BctpanBaemblii crek TCP/IP pna cuctem ¢ orpaHn4eHHbIM
00bEMOM NamMATH - HECMOTPA Ha CBOIA HEOONbLLIOK 06bEM (0KONO
500 K6), aToT cTek npenocTasnaet noanepxky 1P, TCP u UDP yepe3
nHtepdoeiicel Ethernet, PPP u PPPOE. ockombKy B PUOXEHNAX
ncnonbayetca HTepeiic BSD-CoKeTOB, [nA NEPEKMOYeHINA MEX Y
BCTpaMBaeMbiM CTekOoM 1 cTekoM NetBSD He HyXHO
MePeKOMMUNMPOBATH KO,

IP-chunbTpauma n Tpancnauma cetesbix agpecos (NAT) - Ecrn
BaM HeoBX0MMMO Pa3paboTarth BbICOKOHAREXHYIO GOy MEXCETEBON
3auwTbl (firewall), KopNOPaTVBHBIA MW IOMALIHWIA CETEBOIA LWINKO3, Bbl
MOXETE NPUMEHNTL TOTOBOE NPOrPAMMHOE PElieHne, KOTOpoe
06€ecneynBaeT 3alumuTy MHHOPMALMOHHBIX CUCTEM OT HECAHKLIMOHM-
POBAHHOT 0 10CTyNa 113BHE. TexHonorna IP-chunbTpaumi v TpaHCNALMN
cetesbix anpecos (Network Address Translation, NAT) 8 OCPB QNX®
Neutrino® npepocTasnaeT co6oii 3chheKTUBHbIA MeXaHU3M [
NPOBEPKI NAKETOB C BbICOKON NMPOU3BOAMTENBHOCTLIO. IP-dounbp
umeet noanepxky npotokona NAT 1 npo3payHbIM 00pa3om paboTaeT
co cnenytowumu ctexamn TCP/IP: Core Networking (IPv4) n Enhanced
Dual Networking (Ipv4, IPv6, IPSec).
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MeHemxep BbICOKO rOTOBHOCTH

[natchopma BbICOKOW rOTOBHOCTH

OCPB QNX Neutrino no3sonAeTt JOCTUYb KO3 ULIMEHTA FOTOBHOCTW, NpeBbIwWatollero 3HaveHne 99,999%, n
o6ecneynBaeT KOMMEKCHbINA NOAXOM K BbIABNEHNIO 0TKA30B 1 BOCCTAHOBIEHIIO CUCTEMBbI.

MonynbHas mukpoanepHan apxutexktypa 0CPB QNX Neutrino no3sonaet
N3011p0BaTb COON Ha YPOBHE ApaiiBepoB. COBMECTHO C MEHEMKEPOM
BbICOKO/ FOTOBHOCTM PEAN30BaHa TEXHONMOTUA «YMHbIA CTOPOX>, KOTOPAA
MOMOTaeT CICTEME aBTOMATIYECKM BOCCTAHABANBATLCA NOCAE COOEB. Takoi
MOLXO0A NO3BONAET CO30aBAT NO-HACTOALIEMY CAMOBOCCTAHABMBAIOLLMECA
CHCTEMbI.

Y70 KacaeTcA [OCTKEHA BbICOKOA roToHocT (BI), OCPB QNX Neutrino
BONNOWAET NPOCTOA NPUHLMN; ObICTPEE Nepe3anyCTTb OH KOMMOHEHT,
4YeM BCIO cucTemy. Hanpumep, ecii BO3HUKaeT npobnema ¢ ApaiiBepom
nnm ctekom npotokonos OCPB QNX Neutrino, oH MOXET ObiTb HEMEMNEHHO
OTKTIOYEH ¥ BOCCTAHOBNEH C NOMOLLbIO MEHEMKepa BbICOKOI rOTOBHOCTH,
11 3TO 3aHUMAET BCETO HECKOMbBKO CEKYHN, COOTBETCTBEHHO, HET HEOOXO-
OMMOCTI MepesarpyXarb BCHO CUCTEMY. ITOT BbIBEPEHHBIA NOAX0N K
n3onaumun c6oes M BOCCTAHOBNEHWUIO Y€TKO 0TpaboTaH, NoaToMy, no
CPABHEHWIO C APYryMK ONepaLnoHHbIMK ciucTeMamu, ¢ nmolibio OCPB
QNX Neutrino MOXHO 0CTUYb MUHUMANbHbIX 3HAYEHNIA CDEIHEr0 BDEMEHM
BOCCTaHoBNeHMA cuctembl (MTTR) nocne cOoes.

TexHonorna MeHemxepa Bbicokoid rotoHocT OCPB QNX Neutrino
o0ecneyuBaer:

B MrHoBeHHble YyBEAOMIIEHNA 00 0TKa3ax - B MEHe[Kepe BbICOKOA
TOTOBHOCTIA PEANM30BaH MeXaHn3m KBUTaHLMiA paboToCnoCoOHOCTH,
CNEeAAWNA 3a COCTOAHNEM KAKAOTO KOMMOHEHTA CUCTEMBbI 1
M03BONAIOLIMIA 0OHAPY)KMBATb OTKA3bI HA Camoii paHHeit cTapuu. Ecin
MEHEMKEP BbICOKOW rOTOBHOCTM 0OHApYXMBAeT ONpefeneHHoe
cTeveHne 06CTOATENbCTB UM 0TKA3, OH MOXET aBTOMATMYecKN
MrHOBEHHO OMOBECTUTL 00 3TOM [PYrie KOMMOHEHTI.

ApxuTeKkTypa MeHemKepa BbICOKO# rOTOBHOCTH

HactpanBaemble clLeHapuu BOCCTAHOBEHMA - /ICONb3YA
B1ONNOTEKY MEHEMKEPa BbICOKOIA FOTOBHOCTH, BaLIe MPUMOXEHIE
MOXET ABHO YKa3aTb MEHELKEPY BbICOKOM [OTOBHOCTHW, Kakne HGVICTBI/IH
M0 BOCCTAHOBIEHWIO 1 B KAKOM NOPALKE CeayeT NpennpuHATL B
cnyyae c6oA.

ABTOMAaTHYECKOE BOCCTAHOB/NEHNE COBAMHEHWI - MEHeKep
BbICOKOIA FOTOBHOCTY TaKXKe MPEMOCTABNAET KNUEHTCKYO GUONAOTEKY,
KOTOpad NO3BONAET Balleli CUCTEME B Cy4ae 0TKa3a MOMEHTANbHO
BOCCTAHOBMTb MPEPBaHHbIe COEANHEHNS.

"MocMepTHBIA" aHANM3 - ECNV NPOLIECC 3aBEPLIAETCA HEKOPPEKTHO,
MEHEIKED BbICOKOIA FOTOBHOCTM MOXET COXPaHUTb ero 06pas ana
nocneayioueit 06paboTkn. AHanuanpya aToT 00pas, Bbl CMOXETe
MOMEHTANbHO OMPENeNKTb, Kakan CTPOKA KOMA BbI3Bana COOM, a Takxe
Y3HaTb COMEPXIMOE NMepeMEHHbIX, 4TOObI TOUHO OMPeaeniTb, 4To
UMEHHO NPON30LLNO.

YCTOHYMBOCTL K BHYTPEHHUM COOAM - MEHeXEp BbICOKON
FOTOBHOCTY YPE3BbIYANAHO YCTOAUNB K BHYTPEHHUM COOAM, TaK Kak
NMEET CepBNC COOCTBEHHOTO MOHMTOPWHIA, KON KOTOPOro
3aN1CbIBAET NAPANENbHbIA «NPOLECC-XPaHUTENb>. ECRIN OH N0 KaKoR-
nnbo NpuUyMHe 3aBEPLIAETCA HEKOPPEKTHO, TO MOMEHTANbHO K
NONHOCTbID BOCCTAHABNMBAET CBOE MpefblAyliee COCTOAHMNE.

(ORILICISCCCI [1priioxKeH e

MeHepxep BbICOKON

MWKPOAAPO

LLInHa obmeHa coobLeHnaAMn

@ OtnpasnseT n3gelLeHve o c6oe

® 3anyck

MOHMTOpPA MeHepxep BbICOKO
FOTOBHOCTN

Korna meHemxep BbICOKOi roToBHOCTH 06HapyXuBaeT c6oil KOMNOHEHTa, OH N3BELABT CUCTEMY U 3anyCKAeT anropuTM BOCCTaHOBNEHnA. COBMECTHO
¢ cobcTBeHHbIM «[lyGnepom», MeHeAXep BbICOKOH FOTOBHOCTH NpeAcTaBnAeT co0oii OCHOBY ANA CaMOBOCCTaHABNNBAWWIEHCA CUCTEMbI.

11 > QNX Software Systems



TexHonorma aaanTUBHOr0 KBOTUPOBAHMA

TexHonorua aaanTMBHOro KBOTUPOBAHUA

OCPB QNX Neutrino - 370 eqUHCTBEHHAA BCTpalBaeMas onepaumnoHHas cictemMa, 00ecrneynBaiollan 3aweHHbi
PEXNM rapaHTUPOBAHHOMO PeanbHOro BpeMeH 6e3 KOMNPOMICCOB ANA NPON3BOANTENLHOCTM I TMOKOCTMN.
cnonb3ya 3anaTeHTOBAHHYI0 TEXHONOTNI0 ananTUBHOW OEKOMMNO3MUNIA, Bbl CMOXETe 00eCneyqinTb Bawwmnm
NPUNOXEHNAM rapaHTUPOBAHHOE peanbHOe BPEMA, HeTPann3oBath Yrpo3bl 1 3aWMNTUTL Baly CUCTEMY.

cnonb3ya TEXHOMOTWI0 ananTUBHOTO KBOTUPOBAHMA, Bbl MOXETE:

npyrue, cnefosarenbHo, obuiee spema acheKTUBHONA paBoTsl
npoLieccopa yBenuunBaeTcA. CTaHapTHbI NNaHNPOBLIMK, padoTatoLMil

B (Co3pasathb 3alMIIEHHbIE CUCTEMbI - BOENOHOCHOE NPOrpaMMHOe Ha OCHOBAHWN NPVOPUTETOB PAdOTAET MLl TOFM1A, KOFMa CUCTEMa He
o6ecneyeHne MOXeT noMewarb HopManbHoe paboTe BaXHbIX NOMHOCTbIO 3arpyXXeHa 1 He NOfBEpPraeTca atake. TexHonorua
CICTEMHbIX CDYHKLIWIA, OrpaHU4IMBAA BPEMA WX OCTYNA K NPOLIECCOPHON ananT1BHOrO KBOTPOBAHIA 00ECTIEUMBAET NPOCTOE, HANEXHOE PellieHMe
06paboTke. YT00bl N36€XaTh 3T0r0, TEXHONOrUA adanTUBHOTO [71A CUCTEM, BBINOMHAKWMX O PAHUHEHHBIA KPYT 33y C HTEHCUBHOI
kBoTMpOBaHMA QNX Nn03BONAET Bam CO3[aBaTh Pasfen Mexmy 3arpy3Koii npoLieccopa.

KINKOYEBbIMM NPOLIECCAMIA BALLIET CUCTEMbI 11 CTODOHHIM NMPOrPaMMHbIM
00ecneyeHnem, Takim 06pa3oM, 3aluiian CUCTEMY. BbicTpo HaYaTh paboTy - TexHoNorvA ananTBHOr0 KBOTUPOBAHMA
NCNONb3YeT CTaHAAPTHYI0 Mofens nporpammiposanua POSIX, y Bac
® [oBbicuTb 3htheKTUBHOCTL MCNONIb30BAHNA NpoLeccopa - OyneT BO3MOXHOCTb UCMONb30BATb 3HAKOMYIO CPedy pa3paboTky,

B OTAMYME OT CTATUUHBIX NOAXONOB K KBOTUPOBAHWA C NOMOLLbIO
UMKNMYECKOrO NNAHMPOBLLMKA, TEXHONOMUA aanTUBHOO KBOTUPOBAHNA
PACMO3HAET LMKMbI 3arpy3Ki MPOLECCOpa U NepUofbl, KOra cucTema
paBoTaeT BX0NnocTylo. C TeXHONOrUeli ananTuBHOTO KBOTUPOBAHMA
McKNio4aeTcA HeaDEKTBHOE PACXOMOBAHNE BPEMEHN NPI NPOCTO!
chcTeMbl. Tk, HEICTIONb3YeMble LIMKTbI PABOTbI MPOLIECCOPa C OMIHOTO
pasfena MoryT 6biTb AUHAMUYECKN NepepacnpeneneHsl Ha

NPUBLIYHYI0 1A N1OGOA BCTPANBAEMOI CUCTEMbI TEXHIKY NPOrpaM-
MUPOBAHNA W OTNAAKKA. Bbl MOXETE MPUMEHUTL TEXHONOTUIO
aflanTUBHOrO KBOTUPOBAHMA, MPOCTO ONPEAENNB PasMep pasnena u
PELIMB, Kakoe MPUNOXEHUE UMW Npolece BYAeT MCnonb3oBaTh
onpeneneHHbIi pasnen. C TeXHONOrvel aganTuBHOTO KBOTUPOBAHNA
QNX npunoxeHna u cucTeMHble CnyxGbl GynyT 3anyckathea
COOTBETCTBEHHO B CBOUX ONIOKaX.

CospaiiTe 3awuueHHbIe pasaensbl ana Bawero nporpaMmmHoro o6ecneyenns, MCNONbL3YA TEXHONOIMIO afanTUBHOro KBOTHPOBAHUA

Pazgen 1 Pazpen 2 Pa3zpen 3
20% Pecypca 40% Pecypca CTOpPOHHME NPUNOXeHNA
40% Pecypca

Qaiinosas
cncrema
[pansepbl

Mwukpoagpo

lapaHTuW BbigeneHns
NPOLeCCOPHOro BPeMeHH 20%
Npu NOJIHOM 3arpy3Ke cucTembl

LLinHa obmeHa coobLeHrAMN

Mpunoxexue MpunoxeHne

Mpunoxexne Mpwunoxexne

40%

JnHamnyeckoe
pacnpegeneHune cBOBOHbIX LMKIOB 15% 60% SV TpocTon cuctembl
paboTbl Mpoueccopa B nepuoabl
Masion 3arpy3Km CucTembl
25% 50% 75% 100%

- Pasgen 1

Mcnonb3oBaHue npoueccopa

- Paszpen 2 - Paszpen 3

3anaTeHToBaHHaA TEXHONOrMA afanTUBHOro KBOTUpPoBaHuA ot komnanun QNX Software Systems no3sonaer BbIAENATL NPUACKEHNAM U NpoUeccam
rapaHTMpOBaHHbI PEcypc NPOLECCOPHOro BPEMEHN NPU NONHOI 3arpy3Ke CUCTEMbI, a TAK)XKE AMHAMUYECKM pacnpefenaeT cBo6OAHbIE UUKNbI
pabotbi npoueccopa B Nnepuofbl ero Manoi 3arpy3Ku.
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daiinosbie cUCTEMbI

dannosbie CUCTEMDbI

B TpaanumonHbix OC dhaiinosble cucteMbl BCTPOeHbI B AAP0. B QNX Neutrino ¢haiinosble CiCTEMbI PACnON0XeHbI
BHE NPeMeNoB AAPa 1 BbINOMHAIOTCA B OTAENbHbIX 3alNLLIEHHbIX 06/1aCTAX NAMATI KaK N0Mb30BATENbCKIE MPOLIECCHI.
Wicnonb3yA 3Ty YHUKANbHY0 apXUTEKTYPY, Bbl MOXETE 3anyCTUTb, OCTAHOBUTL N 0OHOBUTL NOAAEPXKKY TOUi Nnn
HOI (DaiinoBOI cUCTEMbI "Ha NeTy", 663 Heo6X0aMMOCTN B nepe3arpys3kxe.

B nononHeHwe, HeCKONbKO (haitnoBbIX CUCTEM: IMCKOBAA, BCTpalBaeMan
B [MN3Y, CIFS n T.0. - MOryT BbINOAHATLCA OAHOBDEMEHHO Ha OMIHOW 11 TO
Xe LieneBoii cucteme. OHu aaxe MoryT paboTatb COBMECTHO, paclimpaA
BO3MOXHOCTY Apyr opyra. Hanpumep, (aiinosaa cuctema co cxatuem
MOXeT paboTaTb COBMECTHO CO BCTpauBaeMoii (haiinoBoil CHCTEMOIA,
CyLIECTBEHHO CHIMKAA NOTPEBHOCTY Ballero ycTpoiicTea B 06beme MM3Y.

BctpanBaembie ¢haiinoBbie CUCTEMDbI

Bctpansaemble thaiinosble cucteMbl OCPB QNX Neutrino o6ecneunsaiot
XPaHeHne NaHHbIX 1 MHAOPMALIUK ANA UX BO3MOXHOTO NOCNEAyIoLero
BOCCTaHOBMNEHNA.

B03MOXHOCTY BKNIOYAIOT B CE0A NCMONb30BaHNE:

B 06pa3Hoii cTPYKTYpbI (hailNoBoi CUCTEMBI - NONAEPXKIBABTCA
"BbINONHEHME ¢ MecTa" (XIP) anA ymeHbLieHnA noTpe6HocTeid B 03Y
W AnA NOMAePXKI CBEPXObICTPOA 3arpy3ki YCTPOACTB BbICOKON
TOTOBHOCTU.

® B 03Y - nna cuctem, Tpedyiowmx 6bICTPONEACTBYIOWEr0 BPEMEHHOTO
XpaHWINLIA faHHbIX C JOCTYNOM MO YTEHUIO U 3amniCH.

0630p thaiinoBbIX cucTem

H NOR cTpykTypa haiinoBoi cucTembl BO (hnew-namaTm -
NpefocTaBAeT aBTOMATUYECKOE BOCCTaHOBNEHWE nocne cOoes,
(hOHOBOE CTMpaHME ¥ 0CBOGOXMEHWE MAMATH, a TakKe NONHOe
NPUOPUTETHOE MPEpbIBaHWE 0OCNYXNBAHNA ANA 0OECNEYEHMA
NpON3BOANTENBHOCTY B peanbHOM BpemMeHu. Bce onepauim 3anmcu
yNOpAA0YMBAIOTCA, YTOObI rapaHTMPOBaTh LIENIOCTHOCTL (haiinoBoi
CUCTEMbI.

H NAND cTpykTypa thaiinoBoit cuctembl Bo hnew-namaTy -
N03BONAET CTAHAAPTHbIM (haiinosbiM cuctemam (ANX, Linux uiu
DOS) BLINONHATLCA HEMOCPEACTBEHHO MOBEPX "CbIPbIX" Pa3nenos
MN3Y. MoanepX1BaeT QUHAMINYECKOE pacnpeneneHie  0cBO00MXAEHME
OnOKOB C NONHOIA KoppeKLmeid owmbok Ha ocHose ECC ana npomnexna
CPOKa (DYHKLIMOHNPOBAHMA.

H BcTtpauBaeman Tpan3akuuoxHas thaiinosas cucrema (ETFS) -
nna ycrpoiicte dnew-namatie Tuna NAND o6ecneunsaeT nonHyio
3aWNTy [AHHBIX BO BCTPAWMBAEMbIX CUCTEMAX MpU BHE3AMHbIX
OTKMKOYEHNAX 3NEKTPONUTAHMA, ObICTPOE BPEMA 3aNYCKa, UCNPaBIEHIe
0Ww1BOK B ABOUYHOM KOfIE, A TAKXKE ANHAMUYECKOE 11 CTATUCTIYECKO.
BbIPABHMBAHWE CTENEHN 3HOCA.

[pumeyanue: chainobie CUCTEMbI, KaK B IMHEAHOM, TaK U B CTPAHNYHOM
flash-T1113Y, ABAAKOTCA NOMHOCYHKLMOHANbHLIMK, C NOAAEDXKON NePapXm
KaTanoros, cMMBOJIbHbIX CBA3EI v npas foctyna B ctaHgapte POSIX.

BcTpanBaembie JluckoBbie
06pa3nan QNX
ROM/Flash QNX4, QNX6
“BbinonHenue ¢ mecta’
(Execute-in-place) Linux

Ext2
B 03y
BpemeHHOe xpaHunuile DOS

FAT 12,16, 32
NOR cTpykTypa thaiinosoii
cucTembl BO thnew namaTtu CD-ROM
JnHeiiHoe flash-MMN3Y 1S09660, Joliet
NAND ctpykTypa thainoBoi
cucTembl Bo hnew namaTH
CtpaHuyHoe flash-MM3y

CneuunanbHbie CereBbie

Co cxarnem NFS

[exomnpeccua “Ha nety" B03MOXXHOCTb COENNHEHNA
¢ Unix

CIFS
B03MOXHOCTb COEMNHEHNA
¢ Microsoft
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daitnosbie cUCTEMbI

NuckoBble thainosbie CUCTEMBI

Bce HuxenepeuncneHHble (ainosble cucTeMbl nognepxusainT IDE- n
SCSI-nuckn 6onblmx pasmepos:

B QNX - nonHocTblo peanuayet cemanTiky POSIX. Mopxoaut ana
NHCTPYMEHTANbHbIX PAO0UMX CTAHLWIA 11 ANA BCTPAUBAEMbIX LIENEBbIX
CUCTEM, NCMOMb3YIOUIAX AMCKN UNK CTpaHnyHoe dnew-Mn3Y.

® Linux u DOS - onAa npo3pavHoro gocTyna K Apyrum pasgenam
)KECTKOro ANCKa, a TaKkxe anA o6meHa JlaHHbIMV C APYTMMIA MaLLiHaMIA
MOCPENCTBOM CMEHHbIX HOCUTENEA.

®  CD-ROM / DVD - nonpepxnBaeT BCe COOTBETCTBYIOLINE CTAHOAPTbI,
knioyan 1IS09660, Joliet n Rock Ridge.

daiinosblie CUCTEMDI CO CXaTUEM

cnonb3yiTe aTv (DaitnoBble CUCTEMbI [N1A PACIINPEHAA BO3MOXHOCTEN
Opyrux hainnoBbIX CUCTEM:

Co cxxaTmem - N03BONAET Pa3BopaymBaTh "Ha NeTy" CUNbHO CXaTble
chainbl. [NOTHOCTb CxaTnA konebnetca ot 35% 10 55% ANA CNONHAEMbIX
haiinos 1 0o 95% and Tekcra. Mcnonb3yiite aty daiinosyio cuctemy ana
YMEHbILUEHINA 1CMOoNb3yemMoi flash-naMATh 1 CHIDKEHUA 3arpy3Kin CeTh npu
[ocTyne K ynanexHsim cpaiinam yepes NFS unu CIFS.

CeteBble (haiinoBbie CUCTEMBbI

Vcnonb3yiiTe aTv (haiinoBble CUCTEMbI ANA OPraHM3aUy Npo3pasHoro
nocTyna K haiinam Ha cTopote cuctem noa ynpasnesuem Windows, Unix
n Linux. Mopnepxmeatotca kak CIFS, Tak u NFS.

BcTpanBaemaa TpaH3akuMOHHAA haiinoBad
cuctema

BcTpansaeman TpaH3akLmorHas dainosaa cuctema (ETFS) OCPB QNX
Neutrino gna ycrpoiicTs chnew-namati Tuna NAND o6ecrneynBaeT nonHyio
3alWNTY AaHHBIX BO BCTPANBAEMbIX CUCTEMAX NP BHE3ANHbIX OTKMIOYEHNAX
3NEKTPONUTaHNA, GbICTPOE BPEMA 3ayCKa, UCMPaBReHKe OLWNOOK B ABONYHOM
Kofle, a TAKXKe IMHAMUYECKOE 1 CTATUCTNYECKOE BbIPABHMBAHME CTEMEHN
N3Hoca.

Ctpyktypa NOR 1 NAND dhaiinoBbix cuctem Bo thnew-namaTv U BCTpauBaemoil TpaH3akuMoHHoON haitnoBoii cuctembl (ETFS)

NOR NAND

Devf

NAND

etfs

Bbl cMoXeTe yBenn4YMTL CPOK l:]ly)Kﬁbl BalKX YCTPOMCTB, MCNONb3YA hYHKUMIO BbIPABHMBAHWE CTENEHW U3HOCA, KOTOpPaA YBENMYMBAET CpeaHee

Bpema mexay otkazamu (MTBF) B cuctemax ¢ diew-namarbio.
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Cpena ynpaBneHua pecypcamu

Cpena ynpaBnenua pecypcamu

Cpepa ynpasneHua pecypcamu B OCPB QNX Neutrino MoxeT 3HaunTenbHO yNpocTuTh paboTy B TeX Cnyyasx,
Korga Heobxoammo pa3paboTtaTb Creunanin3npoBaHHbIi ApaiiBep AnA OnpeaeneHHoro YCTpoicTea. B couetaHnn
C naketTom pa3paboTku apaiisepos QNX, cpena ynpaBneHua pecypcamu no3sonaeT Bam yckoputb UHTErpaumio

MONb30BATENbCKNX 1 CTAHOAPTHLIX TIMOB APaiiBepoB ANA Balleid BCTpanBaemMoii CiCTEMbI.

Anmunuctpatop pecypcos 8 0CPB QNX Neutrino npenctasnaer co6oii He
4YTO NHOE, KaK NONb30BATENbCKYI0 NMPOrpaMmy, KOTOpaA NPeaoCTaBnAeT
CEPBYUCHI APYrM MPOrpaMMam 1 npu HeOBXOAUMOCTY B3aUMOIEACTBYeT
¢ 000pynoBaHueM. B apyrux onepaumoHHbIX ciucTeMax 60Mbliad YacTb ToiA
paboTbl peann3yeTca apaisepamu ycTpoicTs. OOHAKO, B OTAMYME OT
00bIYHbIX [paiiBepOB, afMWUHWUCTPATOP PECYPCOB [EACTBYET B
NoNb30BaTeNbCKOM aAPECHOM NPOCTPAHCTBE C 3aWUTOI NaMATH, YTO
MO3BONAET 3arlyCKaTh 11 OCTAHABNNBATL 3Ty MPOrPamMmy INHAMUYECKM, a
TAKKE OTNAKNBATH €€, KaK M0G0 [pYroe Nonb30BaTENLCKOE NPUIOKEHNE.

YCcKopeHuto pa3paboTku CnocoOCTBYET Hannune 6UONNOTEKM, C NOMOLLbIO
KOTOPOI# aIMUHICTPATOP PECYPCOB MOXET NErko 0TOOPaXATLCA B CUCTEMHOE
MPOCTPAHCTBO MYTEBbIX MEH U 06pabaThiBaTh 3aMpOChl OT KMUEHTCKMX
nporpamm. Cpena ynpasneHna pecypcami Takxe ynpoljaeT co3faxne u
0CcBOBOX/EHIE KaHAnoB 06MeHa MHCDOPMALMEN, YTO UAEANbHO NOAXOAUT
nnA Nio6oro cnyxebHOro NpoLiecca, KOTOPbIA NOMKEH B3aNMONeACTBOBATb
€O MHOXEBCTBOM KNUEHTCKNX MPUTOXEHNIA.

ApxutekTypa ana pa3paboTku apaiiBepos

Cpena ynpasnetua pecypcamu OCPB QNX Neutrino:

B y1POLIAET HANMCAHINE MHOTONOTOHbIX APaiiBepoB 6naronapa Hannumio
OMONMOTEKY MyNa NOTOKOB, KOTOPaA aBTOMATUYECKIA CO3MAET 11 yAanAeT
MOTOKM B 3aBUCUMOCTY OT CUCTEMHOIA Harpy3ky;

B B COYETAHUN C KOMNEKTami pa3paboTkyu OpaiiBepoB No3BonAeT
YCKOPUTL pa3paboTky OpaiiBepoB AnA ayauoyCTPOIACTB, CUMBOSbHBIX,
rpachnyecknx, CETeBbIX, AMCKOBbIX YCTPONCTB, YCTPOICTB BBOAA,
npunTepos, USB-ycTpoiicte v ap.;

B 103BONAET UCTIONb30BATH MPAViBEPbI KaK NEPe3anyCckaemble NPOLIECCHI,
KOTOpbIe paBoTainT B NPOCTPAHCTBE C 3aLWNTOM NAMATY 1 MOTYT ObiTh
OTN@XEHbI C MNOMOLLbIO CTAHAAPTHbIX UHCTPYMEHTOB Ha YPOBHE
MCXOMHbIX KOFOB.

[MMKpOﬂp‘po—

Tvnbl yCTPONCTB, NOAAEPKMBaEMble Npai
nBep
DDK-komnneKktamu: aygmo-, pa
A Ha OCHOBe
rpaduyeckre n ceteBble aganTepbl, DDK
YCTPOWCTBa BBOAA, MPUHTEPDI,
cumBoOnbHble 1 USB-ycTporicrsa.

Cpepfia ynpaBneHus pecypcamm

Kog, cneumduyHblii A yCTPONCTB AaHHOTO TUNa

AnnapaTHO-3aBUCKMbI KO,

. Kof, KOTOPbIN MOXHO MCMOSb30BaTb «KaK eCTb»

HectaHpapT-
HbIN Apan-

Tvinbl ycTpOWCTB,
Bep He MoaaeprBaemble
cywecTteytownmm DDK-komnnektamu

Cpefia ynpaBneHus pecypcamm

(2 rerD wriTE oever. ([ GRS

Kog, cneundunyHbii 4ns ycTpocTB AaHHOTO TUMa
1 AnnapaTHO-3aBUCUMbIN KOZ

Koga, KOTOprIZ MOXeET HY>K[aTbCA B MO,EI,I/Id)VIKaLU/II/I N HanncaHmn

. Kog, KoTopblit HEO6XOAMMO U3MEHUTb NN NepenmncaTb 3aHOBO

KomnnekTbi paspaboTku apaiisepos (DDK-KoMnneKThbl) COKpalwaloT npoLeaypy Hanucanua ApaiBepos 10 MIUHUMYMA — BO MHOTMX CAy4anX 6onbIMHCTBO

Balweii paboTbl yXKe cAenao.
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TexHonorua MUHUApaiBepoB

TexHonorna MuUHuapansepos

TexHonorna muHnapaiiepos (Instant Device Activation) no3sonsAeT co3nasatb CUCTEMbI, KOTOPbIE MOTYT peann3o-
BbIBATb YaCTb CBOEr0 (PYHKLIMOHANA YXKe Ha CTaaumn 3arpy3Ki CUCTEMbI. Bbl MOXeTe 06eCneynTb BbINOMHEHNE
KPUTNYECKNX (DYHKLIIA, TaKNX KaK ynpaBsneHne yCTPONCTBaMI, COXPaHEHNEe AaHHbIX, 00ecneyveHne KpuTuyeckoro

BPEMEHN OTKNNKA, MeHee Yyem 3a 50 Mc.

bbiCTpaA akTMBaUMA YCTPONMCTB

Tak kak muHuapaiisep (kon IDA - Instant Device Activation) ABnaeTcA YacTbio
NpOrpamMmbl Ha4anbHoi 3arpysku, Bbl MOXETE, Hanpumep, 06ecneyunTs
00paboTKy coobuieHui, nocTynaioumx no wiHe CAN B npeaenax o1 30 0
100 MC 1 OTKNMK Ha 3Tn cooblieHna Meree Yem 3a 100 mc. Kak Tonbko
ynpasnexue nepeaaeTca nonHoiA Bepcuu opaiisepa, koa IDA moxet
NPOAOIKMTL MNK 3aBepLWNTb PaboTy — Ge3 kakinx nubo 3amepxek unu
MOTEPb AaHHbIX.

CHmxeHue cToumocTi 060pyaoBaHuA

Kak npasino, ANA «X0NoJHOr0 CTapTa» CUCTEMbI UIN 3arpy3Ki U3 pexima
0XUMIaHUA TPeOYITCA NONOMHUTENbHBIE BbIYUCIUTENbHBIE PECYPCHI,
no3BONAIOLINE YIOBNETBOPUTL TPEOGOBAHMA MO MUHIMANLHOMY BPEMEHH
0TKNMKa. /cnonb3ya TEXHONOTWI0 MUHWUAPANBEPOB, Bbl MOXETE PEWWUTH
3Ty 3afady Ha NporpaMMHOM ypoBHe 663 MOMOLM A0NONHUTENLHOTO
000pyn0BaHMA.

Mpouecc 3arpy3ku Instant Device Activation

MpocToTa KOH(MrypupoBaHUA 3arpy304HbIX
thaiinos

Pa3paboTunkam npenocTaBNATCA UCXOMHbIE KOfbI, MOANCHULINDOBAHHbIE
3arpy30ytble aiifibl 1 NOKYMEHTALUWA, NO3BONAIOLING 3HAUUTENLHO
YNpOCTUTL Pa3paboTky MUHUOPAIBEPOB ANA PA3NUUHbIX NMPUNOXEHNI 1
annaparHbIx nnatchopm. Hanpumep, Bbl MOXETE aanTPOBATL CTaHAAPTHbIE
WUHTEPBaNbl OMPOCa B COOTBETCTBIAW C COBCTBEHHbBIMM TPEOOBAHNAMN,
onpenenATb 06beM MaHHbIX, COXpaHAEMbIX B Bychepe MUHMApaiiBepa,
paapadarblBaTb MHAMBIANYaNbHbIE MOMENIA NEPEKMOUYEH!A MEXY NOMHbIM
W MAHUAPAABEPOM.

I/0 3anpochl

MarncrtpanbHaa WwuHa

I/0 3anpocsl

bydep
[aHHbIX

Instant Device Activation

» NHnumrannaauna —

3arpysymka
BkntoyeHne

NNTaHNA

gy PaboTaeT
3arpy3unk

PaboTa nocne BKN. NUTaHnA

0 <50 mc

—- VHALUAMIZAUN e—

KonupoBaHue o6pa3a, 3anyck, o6pabotka |0-3anpocos

Anpa

Boinontexne 0C

200-500 mc

TexHonorua MUHUAPaAIBEPOB YCTPOHCTB No3BoNAET obecneynBaTb paboTy KPUTMYECKMX (DYHKUMIA, TAKMX KAK OTKJIMK Ha BHEwWHUe cobbiTua,
KpUTHYECKoe Bpema OTKAMKA, AOCTYN K annapaTtHomy o6ecneyexuio mexee yem 3a 50 mc. Kak Tonbko ynpaenexue nepefaeTca nonaHoii Bepcumn
Apaiisepa, kop IDA (Ha3bIBaeMbIi TAKXKE «MWHU-ApaiBEpoM>) MOXET NPOACIDKUTL WK 3aBepLMTb coBcTBeHHY0 paboTy — 6e3 Kakux-nubo 3afepxex

WK NoTepb AAHHDIX.
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Kpatkuii 0630p QNX Neutrino

Kpatkuit 0630p QNX Neutrino

OCPB QNX Neutrino o6nanaet Bcem HeobxoaumbiM AnA Toro, 4to6bl NOMOYb Bam pa3pabatbiBaTh HafeXHbIE,
MacwTabupyemble i BbICOKONPOW3BOAUTENbHbIE BCTPANBAEMbIE CUCTEMbI:

ApxuTeKkTypa Ha 0OCHOBEe MUKpOAApa

B [luHamu4eckn 06HOBNAEMbIE CEPBUCH! U MPUNOXEHNA

B ToyHaA u3onauna c60eB 1 aBTOMATNYECKOE CaMOBOCCTAHOBIEHIE
CUCTEMBI

®  (Q6MmeH cooOLEHNAMM ANA NOCTPOEHUA MOAYNbHBIX, COrNacoBaHHbIX
CUCTEM

MpenckasyemocTb U NPOU3BOAUTENLHOCTb PEaNbHOro BpeMeHu
B BbITECHAIOWIA NNAHVPOBLLNK C BbIOOPOM ANCLIMMNNHbI NNaHNPOBAHMA
W PacnpeneneHHoe HacnenoBaHue NpUopuTETOB

TexHoNorua aganTMBHOr0 KBOTMPOBAHKA

B [apaHTUPOBAHHOE BbINENEHNE CUCTEMHbIX PECYPCOB ANA CO3MAHMA
3alMUIEHHBIX, OTKA30YCTORUMBbIX CUCTEM

B [lpocToTa CUCTEMHOW MHTErpaLMi NOCPENCTBOM [EKOMMO3NLINA

Mopnepxka cranpgapra POSIX
m [lopnepxka ctaHnapta POSIX 1003.13-2003 ¢ MHOrONOTO4YHOCTbIO 1
PACLUIMPEHNAMY PeanbHOr0 BpEMeHM

Mpo3paunbie pacnpefeneHHbIe BbIYMCIEHNA
B [Ipo3payHbiii 0CTYN K YAangHHbIM pecypcam
B [IpocToTa NpOEKTUPOBAHNA OTKA30YCTOIMUMBLIX KNACTEPOB

Mopnepxka MHOroAAEpPHOCTH

B KomnekcHaA noanepxka MHOr0AepHOCTY

B Acummetpuynaa (AMP), cummeTpuyHan (SMP) u nckniouutensHas
(BMP) MHOronpoLeccopHoCTb

B [lpocToTa MEpexofa ¢ OOHOMPOLECCOPHON apXMTEKTypbl Ha
MHOrOMpPOLIECCOPHYI0

PacumpenHas rpacmka

B (OkoHHad cuctema ANX Photon microGUI
B CnoXHble MHOrOCNOMHbIE 306paXeHna
B PacumpAeMan Noanepxka MynbTuMeana
B [lopnepxka 3D-rpadonku

MeHepxep BbICOKOW FOTOBHOCTH
B OTcnexviBaHme paboTocnocobHOCTY ANA PaHHER AUarHOCTUKI OTKA30B
B /IHTennekTyanbHoe BOCCTAHOBEHME COOIAHbIX KOMMOHEHTOB

Monnepxxka ynpassieHna nuTaHnem

B [IpocToTa CO3MaHA OMPELeNAEMbIX MPUTIOKEHUAMM CXEM YTIPABIIEHNA
MUTaHNEM

B []0NIHbIiA KOHTPOb COCTOAHMA MPOLIECCOPA W NEPUTIEPNIAHBIX YCTPOICTB

daiinoBble cMCTEMbI
m  (6pasHan, B 03Y, B flash-MM3Y, QNX4/6, Linux, DOS, CD-ROM, DVD
B NFS, CIFS, co oxatuem, ETFS

CeTeBble TEXHONOIMM
m NetBSD (IPv4, IPSec, IPv6) u BcTpanBaembie cteku TCP/IP
B [P-chunbTpauna v TpaHenALmA ceteblx anpecos (NAT)

Cpepa ynpaBneHua pecypcamm

B YNpoLaeT HanucaHue MHOrOMOTOYHbIX [paiiBEpOB

W Pa6oTaeT COBMECTHO C KOMNAekTamy paspaboTku npaieepos (DDK)

B [lo3BONAET 3anyckatb [paiiBepbl Kak nepesanyckaemble NPOLECCh!
3ALUMLIEHHON NAMATH

WuctpymentanbHoe aapo
B AHann3 Npou3BOANTENLHOCTY U ONTUMI3ALIMA BCEI CUCTEMBI B LIENOM
] Bbmpoe BbIABNEHIE OLWNOOK CUHXPOHU3ALINN 1 CKPBITBIX ﬂe(i)EKTOB

Moanepxka npoueccopos

® ARM, MIPS, PowerPC, SH-4, X86

B PacwvpeHHas nopaepxka namatn (6onee 4 [6) ana x86, MIPS n
PowerPC

KomnnekT paspaborunka QNX Momentics

B [padomyeckan MHTErpupoBaHHan cpefbl paspadoTkm (IDE), BSP-nakersl,
NHCTPYMeHTapuiA GNU

B [loapnepka MHOXECTBA MHCTPYMEHTANbHbIX 11 LENEBbIX NAAT(OPM,
a TAKXKE Pa3NMYHbIX A3bIKOB NPOrPaAMMUPOBAHMA
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