QNX® Momentics®
KOMIMMEKT PASPABOTHYMKA

[nbkaA IDE-cpena Ha ocHose nnardhopMebl Eclipse,
N03BONALLAA NPOBOANTL rNyOOKWIA aHanu3 paboTsl
CCTEMbI C NTOMOLLbIO UHHOBALIMOHHBIX MHCTPYMEHTOB
NpOUNNPOBAHWUA, OTNAOKK W ONTUMU3ALINN.
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MpodreccnoHanbHblii komnnekt padpabotynka QNX Momentics® no3BonaeT yCKOpuThb
BCE 3Tanbl Balero npoekra Ha ocHoBe QNX Neutrino: 0T BCTpanBaHuA Ha NPOLIECCOPHYI0
nnarty [0 CUCTEMHOro aHanm3a. OH BK/o4aeT B ceA BCE, YTO BaM HEOOXOAMMO: NHTYUTUBHO
NOHATHYI0 cpefy pa3paboTKu, MOMHbIA HAOOP WHCTPYMEHTOB, NakeTbl NOAAEPXKKM
NPOLIECCOPHBIX MIAT 11 MHOXECTBO FOTOBbIX K ICMOMb30BAHI0 KOMMIIEKTOB ANA pa3paboTku
[paiiBepoB — 1 BCE 3T0 B €AWHOM BbICOKOWHTErPUPOBaHHOM KomnnekTe. OH Takxe
obnapgaeT 4ype3BblyaiiHO WIPOKON rMOKOCTbIO, MOCKOSIbKY NOAAEPXKIBAET MHOXECTBO
A3bIKOB NPOrPaMMNPOBAHIIA, MHOXECTBO IHCTPYMEHTANbHbIX CPEel 1 MHOXECTBO LIeNIEBbIX
npoueccopoB. GBAXMUTECH C HAMK NPAMO Ceryac, YtolObl y3HaTh, kak QNX Momentics®
MOXET NOMOYb BaM YCKOPUTb LK pa3paboTKL Ballero NpoekTa.

Mpexne cero QNX Momentics® aet Bam BbiGOP. Bbl MOXETE NPUMEHATH
Pa3Hble A3bIKI NPOrPAMMUPOBAHIAA, MHCTPYMEHTANbHbIE NNATAOPMbI 1
MPOLECCOpHbIE apxuTekTypbl. Mucate nporpammsl Ha G, C++, Embedded
C++ Bectu paspabotky B cpene Windows, Linux. Komnunuposatb Koa ans
Lienesblx npoueccopos ARM, MIPS, PowerPC, SH-4 nnu x86. U Bcé 310
B O[HOIA 1 TOIA Xe cpene paspaboTku (IDE). bonee Toro, Bbl MOXETE paboTath
I@KE C HECKOMbKMMIA A3bIKAMIA W ADXMTEKTYPamin OIHOBPEMEHHO.

QNX Momentics® ynpowaeT unkn pa3padoTkin 0T Havana a0 koHua. Bam
HYXHO "0XMBMTb" MpoLeccopHylo nnaty? MpocTo BbibepuTe naker
noanepXKu npoLeccopHbix nnar (BSP), umnopTupyiite ero caiin onucanma
B NOCTPOUTENb BCTPAUBAEMbIX CUCTEM W CreHEpUPYIATe Lenesoi 00pas. Bbl
Ha4nHaeTe HOBbIA NPOEKT? 3anycTiTe CreunanbHblii MacTep, BbibepuTe
HYXXHbIE OMUMN, W NPOEKT OyaeT CO3MaH aBTOMATUYECKM. Bbl Cpasy xe
MOXETE HauaTb NMUCaTb KOA C MOMOLLbIO PEAAKTOPOB, Pa3paboTaHHbIX AnA
C 1 Ct+.

MpoayxToBaa nuxeiika QNX

BbI pa3pabatbiBagTe HeCTaHAAPTHbIA ApaiiBep? Bam nomoryT KOMANEKTbI
paspaboTku apaiieepos (DDK), conepxallne COnnaHyto 6ay MCXOAHbIX
TEKCTOB 11 FOTOBbIX WAONOHOB.

Bam HyXXHO ONTMMW3MPOBATL NPOM3BOANTENLHOCTL? Tpodaiinep npuno-
XeHnii u aHanuzatop O03Y TECHO WHTErpUPOBaHbl C OCTANbHbIMM
UHCTPYMeHTaMK cpedbl Pa3paboTky, YTO ynpolaeT Bally paboty. Bam
Hy)kHa KOMMNEKCHAA 0TNIAAKa 1 ONTAMI3ALMA CUCTEMbI Ha HI3KOM YPOBHE?
CucTemHbIi NpodhaiAnep v 0TNaaoyHaA BEPCUA MUKPOAAPA NO3BONAT
BU3yanbHO OTCNEXMBATL NPOBNEMbI CUHXPOHU3ALIMN, B3aUMHbIE GNIOKIPOBKIA
1 MPOYME YaCTO BOSHMKAIOLME OWMOOUHbIE CUTYALIAM.

MpodheccoHanbHbIi KoMnnekT paspadotyika QNX Momentics® comepxut
B ce0e BCB HeoOxoaumoe AnA pa3paboTku 1 BHENPEHUA BCTPAMBAEMBbIX
CUCTEM BbICLIETO KA4ECTBa.

( 1\ ( N\
WHcTpymeHTapuii KomnnekTta paspabotunka QNX Momentics CasasbiBatowee MO QNX Aviage
MHCTpYMeHTbI pa3paboTku WHcTpymenTapuit IDE Ha ocHose Eclipse Multimedia Suite HMI Suite Acoustic Processing
WHCTpyMeHTb KomaHaHoM cTpoki (GCC) WHCTpymeHTbI pa3paboTki Koaa
Rowmrerm ppatoncn gpaiepos DD PR G Neating
Moctpoutens rpaduyeckux npunoxetuit Photon ( TexHONorn Cpenbl UCMONHEHNA
Cucrema Phindows TocTpouTeNb BCTPanBaembix KOHOUTypaLymii ARanTuBHoe KBOTMpOBaHNe  be3onacHbie CeTesbie TeXHONOTM
0O603peBaTenb LeneBbIX CUCTEM TexHonorna MuHuApareepos  MHOroaaepHoOCTb
\ :
Tpaduueckan o6onouka
Mpodaiinep npunoxeHnin Yrunutel POSIX | g’hoton microGUI
A 03y 3aWmwéHHble
CucTemHbIN npodannep
YpoBeHb 06MeHa COO6LIEHVAMM SEMER
MWKposgepHan apxuTekTypa o6nacrs Apa
Llenesble nnatpopmbl pa3paboTkun
Windows, Linux, QNX Neutrino
MakeTbl noaaepxKi npoLieccopHbix nnat QNX (BSP)
PasninyHble apxMTeKTypbl NPOLECCOpoB
x86 SH4 wiPs
. J . J
r N
Cnyx6bl QNX
QNX Momentics npefcTaBnifeT co6oi Habop NHCTPYMEHTOB Pa3paboTKy 1 OMTUMM3aLK, UHTEFPUPOBAHHBIX B €AVHYIO Cpeay pa3paboTku Ha ocHoBe nnatdopmbl Eclipse.
Bnarogapa A0oNONHNTENbHBIM TEXHOMOMMYECKUM PaclIMPEHNAM, KOMMIEKTaM U NMakeTam, BCA COBOKYMHOCTb NpofykToB QNX no3BosAeT BbINOMHATL GbICTPYI0 pa3paboTKy
BbICOKOKaYeCTBEHHbIX cucTemM Ha ocHose OCPB QNX Neutrino.

MpopykToBblii Habop QNX o6ecneunBaet GbicTpylo pa3paboTKy kKayecTBeHHbIX cucTem Ha ocHoBe OCPB QNX Neutrino.
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OTkpbiTaa nnarpopma Eclipse

OTkpbiTaa nnatgopma Eclipse

C komnnektom paspadoryuka QNX Momentics® Bbl CBOOOAHBI B BbIOOPE MHCTPYMEHTOB
bnarogapA ToMy, 4TO cpeaa pa3paboTki 0CHOBaHa Ha Eclipse — OTKpbITO nnatdopme
[NA NHTErpauinm NHCTPYMeHTapuA, NOAAEP>KIBAEMOIA GONbLINM 1 NOCTOAHHO paclunpA-
lowmmecaA cooOLecTBOM KOMMNAHNIA-NPON3BOANTENEN NHCTPYMEHTOB.

Mnatcpopma Eclipse obecneymBaeT MHTEpCHEiAChI (T. H. TOUYKIA paclinpeHis) KomnnekT paspabotunka QNX Momentics o6ecneynsaer:

[NA NPO3PaYHON WHTErpaunu MHCTPYMEHTOB. B pesynbTate Bech

nHeTpymeHTapuii QNX Momentics UMEET enuHbli rpacduyeckinii CTub. W [O/HYI0 MHTErpaumIo ¢ Eclipse - OTKpbITOA NNatdpopMOoii AnA MHTerpa-
Takum 00pa3om, Bam He NpuOETCA 3aHOBO M3y4aTb MONb30BATENbCKMIA LW UHCTPYMEHTOB;

NHTEPMENAC KaXOOro OTAENbHOrO WHCTPYMEHTA WAM KaXOoW

NHCTPYMEHTANbHON NNaTOPMbI. B noaaepxky Habopa dyHkumi Eclipse v3.5.x, YTO YCKOPAET 3arpy3ky

IDE 1 nnarnHos;
lnatcpopma Eclipse nMeeT paclumpAeMyto apxuTekTypy NoaKnovaemblx
moqyned (nnariuHos), nossonatowlyo ANX Momentics paboTarb NpakTuHecku W nopaepXKy HoBeiilnx BO3MOXHOCTE nnatchopmel Eclipse C/C++
C NtoBbIM TUNOM [aHHbIX. Hanpumep, B coctas ANX Momentics BxoauT Development Tools (CDT) v6.x.
MHOXXECTBO NOLK/I04aeMbIX Mouyneﬁ [NA HaBuraumm no NCXodHbIM TEKCTaM
Ha C/C++, aHann3a BCTpauBaeMbIX 11 3arpyxaemblx 00pa3os, aHanmaa
NPOM3BOANTENBHOCTIA CUCTEM B PEanbHOM BPEMEHU. Bbl Takxe MOXeTe
pa3pabarblBaTb CBOW COOCTBEHHbIE NOMKMO4AEMbIE MOAYNM ANA PAbOThI
C MoGbIMI OPYrUMU 0OBEKTAMM U UCNONb30BATH TOTOBbIE MOAYN
"TpeTbuX" NPoU3BOANTENER — B 060MX CyYaAx HOBbIE MOAKMI0YaEMble
MOLYNN NPO3PayHbiM 00pa30OM MONHOCTbIO MHTErPUPYIOTCA C
CYULIECTBYHOLMMI MHCTPYMEHTAMN.

Pacwmpaemasa apxutektypa nnarchopmbi Eclipse

VHCTpymeHTb! "TpeTbiix” VIHCTpymeHTb! "TpeTbux"
npovi3BoauTenel npowssoauTenemn
Touka paclmpenus ans Touka pacumpeHus ans Touka paclumpexus ans Touka paclumpeHus
CYLeCTBYOLWNX NNarMHoB CyLecTByowmnX N1arnHos CywecTByoLWnX N1armnHoB ANA HOBbIX NNarnHOB

Cpepna pa3pabotkn QNX Momentics

MHCTpYyMeHTbI cpefbl pa3paboTku

WHcTpymeHTbI pa3paboTki koga [ Moctpoutens Berpansaembix kordurypauuit § Mpodaiinep npunoxeHnin MnaruH "TpeTbero”

MHcTpymeHTbI paspaboTki Ha C Llenesan cucrema

Mnatdopma Eclipse

P:
KomnnekT npocTbix BUAKeTOB .
Cuctema KOHTPONA BEPCUM

Pa6ouee npocTpaHcTBO

Cpepa ucnonHeHvis nnatpopmbl Eclipse

Mnatdopma Eclipse umeeT pacumpaemylo apxuTekTypy u obecneunBaet uuteptheiicbl ANA NPO3payHOil MHTErpaLUMK MHCTPYMEHTOB B €NHOI
rpacmyeckoii cpene.
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CpencrBa pa3padoTku Kojia

Cpencra pa3paboTku Kona

QNX Momentics® o6ecneynBaeT oNnTUMIU3NPOBAHHYI0 cpeay anA pa3paboTkn Ha C/C++
n Embedded C++. Bbl MOXeTe paboTaTb Kak B KOMaHOHOI CTPOKE, TaK 1 B rpacpuyeckoii
cpene, B KOTOPOi MOXHO MOMb30BATHCA LeSIbIM PAOOM CPefCTB ANA MOBbIWEHNA
NPOU3BOANTENLHOCTI (HaNPUMep, MacTepamil, peaakTopami Koaa, rmoKuMmn CTpYKTypamii

make-cpaiinos n ap.).

MacTepa npoekTos

Co3naBaiiTe HOBbIE MPOEKTbI C MOMOLbI0 BCEr0 HECKOMbKIAX LENYKOB
Mbilwbo. B ANX Momentics Bbl MOXETe NPUMEHATb BCTPOEHHbIE MacTepa
ANA aBTOMATN3aLNK BCEr0 NPOLIECCa.

MacTepa no3BonAwT:

W BbiOpatb TN npoekTa (C, C++, coopouHbIii haiin (makefile), npoexT
QNX);

B poiiTy BCE Wark No CO3AaHMI0 NpoexTa AnA niboi koMouHaLum
LIENEBbIX MPOLECCOPOB;

W c037aTb NA NPOEKTA KaTanory NocTpoeHna, aiinbl 3aBICMOCTel]
1l 3ar0TOBKM UCXOHbIX TEKCTOB;

B 3BTOMATNYECKM CKOMMANMPOBATL BECH NPOBKT [ANA CO3MAHINA rOTOBOr0
MPUNOXEHNA.

Macrtepa npoexToB

PepnakTopbl Koaa

Muwnte HONbLIE KOAA 33 MeHbLUEE BpeMA. PenakTopbl Koaa, BXOAALINE B
coctas ANX Momentics, npenocTaBnAtoT Bce HEOOXOANMbIE BO3MOXXHOCTH,
BK/N04aA OMepauui "Bblpe3aTb/BCTaBNTL", OTMEHY [IGICTBIIA, 100aBNEHME
KOMMEHTap1eB 11 (DOPMUPOBAHWE OTCTYNOB, TUMMYHBIX ANIA CMONb3YEMOr0
A3blka. Kpome T0ro, penakTopb! Kofa 06ecneymnBaioT ceaytowme yHKuUmm:

® [ogcBeTka CHHTAKCHUCA — KNI0YEBbIE C0BA U CMHTAKCUC A3bIKOB
NPOrpaMMUPOBAHMA aBTOMATUYECKI BbIAENAITCA LIBETOM. JT0
MPUMBHABTCA 11 K NapHbIM CKOGKAM (4T0 yNOGHO Mpi HanucaHun
MHO)XECTBA BMOXEHHbIX CEKLIiA Koma).

B KoHTekcTHO-3aBUCMMARA CApaBKa — ECNV MOIBECTY KyPCOD MblLLN
K IMEHM (DyHKLIMW, TO peaakTop 0T06pasuT e8 onucaHme, aprymMeHTbl
1 BCE HEOOX0MMbIe 3aronoBKu. ECnn HaxaTb "ropAdyio” Knasuiy
npy BbIOPaHHON (YHKLIK, TO PEAKTOP aBTOMATUYECKM BCTABUT B
TEKCT BCE HEOOXOAMMbIe ANPeKTMBbI #include.

% New Project

QNX New Project Wizard

This wizard creates new QNX project

% New Project

QNX New Project Wizard

This wizard creates new QNX project

Project name: | AQNXCHroject

roject name: | AQNXCHFrojec]

Use defaut location

Use defaut location

% New Project % New Project

QNX C/C++ Project Settings P
Define the QNX C/C++ Project Settings

QNX C/C++ Project Settings
Define the QNX C/C++ Project Settings

Type | Applcation Type Appication

Static ibrary (ibxx.a)
Shared Ibrary (ibxx.50,ibxxS.a) sl AT
% options| # Buid Variants |5 Make Buider | Error Parsers % Options | Buid Variants | & Make Buider | Error Parsers| & Projects|
Buid variants General options
O [ share al project properties
[]4% ARM (Litte Endian)
[]4% mPs (Big Endian)
[]4% mPS (Little Endian)
[]4% ppc (Big Endian)
[]4% SH (Litte Endian)
=[] # X86 (Little Endian)
## debug > This variant's symbols and incluq
4 release

Shared+ Static ibrary(ibxx.so,ibxx.a,ibxxs.a)
Static+Static shared fbrary (ibxx.a,ibxx5.2)

Buid Options

Buid with Profiing

[JBid with Code Coverage

[ Enhanced dependency checking

[ILI]

< Back Fiish | [ cancel @ < Back Fiish ] [ cancel

BcTpoenHbie macTepa GyayT conpoBoXAATL Bac Ha KaKAOM 3Tane cO3faHuA NPOEeKTa — 0T BbiGopa npoueccopa A0 OKOHYaTeNbHOA KOMNMAALMK
Kopa.
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CpencrBa pa3paboTku Kojia

B CBopauuBaHue Kofa — pa3paboTynKL MOryT CKPbITb/0TOOPA3NTH HaBMraTop no MCXUHHOMV TEKCTV
d)paI'MeHT KOAd, Haa KOTOPbIM OHK HE pa60Ta|0T B HACTOALLEE BPEMA.

®yHKunio «Ceopaumeanme koma» (Code folding) MOXHO HacTpONTL Hasuratop no ucxoHoMY TEKCTY NOMEPKUBAET KOHTEKCTHO-3aBUCUMBbIN
Ha 0TOOpaXeHe OTAENbHbIX Y4aCTKOB KOAA, KOraa onpenenexHble MOMCK CCbINOK 11 ONPeENeHuii, a Takke N03BONAET YNPOCTITL Pa3paboTKy
Y4aCTKU 0TOOPKAIOTCA NXKE ECNIA POAUTENbCKII NPOLIECC CBEPHYT. kopa.

B lllabnoHbl KOAA — NPOCTO HAXMUTE "ropAYYI0” Knasuily, YTOObI HaBurarop no UCXOaHOMY TEKCTY BbIMOMHAET:
BCTaBWTb B TEKCT TUMOBbIE YACTO MCMONb3yEMbIE ONOKI Kofa (LMKNb
for, ycnosHble BeipaxeHna if-then-glse u 1. n.). Kaxablit penaktop B 0030pH0e 0TOOPaXeHne AnA BbICTPO HABUraLMK NO UCXOOHOMY Kofly
COMEPXMT HAb0P rOTOBbIX WAONOHOB, KOTOPbIE Bbl MOXETE PEAaKTH- 1 3aronoBOYHbIM (haiinam npoexTa;

POBATH WM MOANULINPOBATD.
B ObiCTPbIif Nepexoa K Aeknapaunam 1 NpoToTANam;
H H3meHAaemble HACTPONKM — 3371aBaiiTe WPUCHTI, LIBETa U NpoYue
HACTPOIAKM, KaK Bam y0CHO. W 3BT03aBEPLIEHNE NPK BBOLE UMEH (DYHKLIWIA.

B PaccTaHoBKa MapKepoB B TEKCTE — KaxIbli pefakTop oTobpaxa- JloKanbH bl XypHan VI3MGH6HI/II7I
€T B TEKCTE MapKepbl, CBA3AHHbIE C TEKYLUM (i)aVIJ'IOM, BKItO4an

OlWKOKN, YKa3aHHbIe CPEACTBAMIA NOCTPOEHUA. Bbl Takxe MoXeTe Bbl MOXETE Nerko pa3padarbIBaTb NPOTOTUMbI CUCTEM C MOMOLLbH MOLHOO
pPACcCTaBNATL CBOM COOCTBEHHbIE MapKepbl B BUME 3afaHuii unu NHCTPYMEHTA "NOKaNbHbIA XypHAN n3MeHeHUA" 6e3 HeobXoauMocTL
3aKnamoK. 00palleHna K Peno3uTapuio UCXOaHbIX TEKCTOB. Bbl MOXETe BHOCUTh
nowaroBble yNy4ueHnAa B NPOTOTUN, NpU 3TOM OYAET BbINONHATHLCA

B Cnucok 3aja4, 4to6bl Nyywe opraHM3oBbLIBaTL paboTy — ABTOMATMYECKOE OTCNEXMBAHNE M3MEHEHNI B (Daiine, C KOTOPBIM Bbl
npencTasnAeT cob0i LIEHTPanN30BaHHbIi penoautapuii AnA MapkepoB paboTaeTe. Takiim 06pa30oM, Bbl MOXETE NErko NPON3BOANTL TECTUPOBAHME
(TOuek ocTaHOBa, OWMOOK 1 T. N.) 11 3apaHuid. LLIEnKHUTE Ha olwmnbKe, CUCTEMbI 11, ECTIN HYXKHO, OTMEHATb Nto6ble M3MeHeHNA B KOfe. JTokanbHble

11 penakTop aBTOMATNyecKI NepeiaeT K Hy)XXHO CTPOKE. BEPCIM pabOTaloT TaK Xe, KaK 1 BEpCHIA B PENO3UTapui UCXOAHBIX TEKCTOB,

Mo3TOMY Bbl MOXETE NIETKO UCMOJb30BATL UX B YTUANTAX MPacdU4eckoro
CPaBHEHMA W CTIMAHNA (DAANoB.

Pepakrtopbl Koga

[ C/C++ - bt_cursor.c - QNX Momentics IDE - 3IX
& & HEFH0
Bbigenerue Kno4esbIx ¢rios, I o L
CUHTAKCHYECKMX CTPYKTYD i Vicrionb3yiiTe cnmcok Bexnapauymi
1 NaPHbIX CKOOOK 3 S /1A NIEPEXO0Aa B 10606 MECTO
iy MCXOOHOr 0 TekcTa

#define ACQUIRE(dbc, mode, lpgno, lock, fpgno, pagep, ret) do {  \ # DISCARD_CUR
DB_MPOOLFILE *_mpf = (dbc)->dbp->mpf; \

To4ku ocTaHoBa j ke
1epes KoMmunALmen s (o

1) {
fout (_mpt, pagep, 0); \
7 \

\
&& STD_LOCKING(dbc)) \
,_1get (dbc, LCK_COUPLE, lpgno, mode, 0, &(lock)):\

7
mp_fget (_mpf, &(fpgno), 0, &(pagep));  \

( )
Yr06b! CKOMMMPOBATH KOZ A
HYXKHOr0 MIPOLIECCOPE, AOCTATOYHO
[BAX[IbI LIBTKHYTb MbILLbIO

e T

be, mode, p, ret) do { \
p = (BTREE_CURSOR *) (dbc)->internal; \
o) \

- J

)_INVALID;
__co->lock, b,

\
__ce->page, ret); \

s a
Yr06b1 IPOCMOTDETH aPryMEHTbI

BusyarsHbie 0003Ha4eHnA oLmeoKk e Ei@y ......... . 8 R TS
KOMIATIALIAN 11 TIPENYIDEX[EHNIT — T e s OG0 IO O
7 e o = el = MbILLN Ha €6 MMA. YT00bI y3HaTh
- v e e mrvn TV MEPEMEHHOM, TaKXe
[ LleHTpann30BaHHbIi crincok [0CTATOYHO HABECTY YKa3aTeNb
3af1ay n 3aKnapok @ 8 Mblln Ha 66 nmA

Wiabe | smartinset | 75:9 _

PeﬂaKTopbl Kofa MMeT MHOXXeCcTBO dlyHKIIHﬁ, BKJIl04aA A0NONHEHME KOAA, KOHTEKCTHO-3aBUCUMYL0 CNpaBKy 1 uenrpanuaonannblﬁ CNMUCOK 3aaay,
KOTOpbIE YCKOPAIOT U ynpowart paboty
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CpencrBa pa3paboTku Kojia

WHCTPYMEHTLI ynpaBieHua NCX0AHbIMY
TEKCTamMun

Ynpasnaiite Bceif 6a3oil MCXOAHbIX TEKCTOB M3 OfHOIA cpedbl. Cpeda
pa3paboTKu BKNIOYAET B CEOA BCTPOEHHYI0 MOAAEPXKY NpOTOKONA
YNpaBneHnA ucxonHbIMuM TekcTamin CVS, BKMI0YaA NOAAEPXKY YAANEHHOI0
CepBepa 1 A0CTYN K 3aLlALLEHHbIM Peno3uTapuam nocpenctBom SSH. Takxe
NOANEPXKMBAIOTCA [PYrIe CUCTEMbI YNPaBNEHUAMM BEDCUAMM, TaKue Kak
ClearCase, Perforce, SDWI u 1.1

MocKonbky ynpaBexye BEPCUAMM 1 KOHADMrypaLMAmMin BETPOBHO Hemocpen-
CTBEHHO B CPefy Pa3paboTku, BaM He HY)XHO BbIXOAUTL U3 HEE, YT0Ob
YNPaBNATH CBOMMY CXOMHBIMIA TEKCTaMIA. BOnee Toro, Bbl MOXeTe paboTarh
B HEONHOPOMHOI Cpeae ynpaBneHna BEPCUAMM, UCTIONb3YA PasHble
NPOTOKOMbI AANA Pa3HbIX NPOEKTOB, 1 e ANA pasHbix (Dalinos B npenenax
0[IHOTO ¥ TOFO Xe MPOeKTa.

C nomotbio WNHCTPYMEHTOB YnpaBneHnA NCXOHbIMW TEKCTAMI Bbl MOXETE:

W yNpaBnATb BEPCUAMM NPY 0OHOBNEHNMIN CBOEIA 6a3bl UCXOMIHbIX TEKCTOB;

W yNpaBNATb BEDCUAMI NPYU KONNEKTUBHOI paspaboTke;

B 1IPOCMATPYBATh XXypHaN BEPCUIA, 4TOBbI y3HaTb, KEM 1 KaKue N3MEHEHNA
ObINK BHECEH®;

W BbINOJHATL BU3YaNbHOE CPABHEHNE PA3NNYHbBIX BEPCUA (aliNos;

B yCnonb3oBaThb MHTEPAKTMBHOE CMMAHWE BEPCHI, Y4TOOLI ObICTPO
paspeLarb KOHANKTLI MEXMY 3MEHEHNAMY, BHECEHHBIMI HECKOITb-
KM pa3paboTyiKamin B ONH 11 TOT xe (haiin.

CtpykTypbl make-chaiinos

Bbibupaiite cTpykTypy make-chaiina, onTUManbHyio AnA BawWero npoekTa.
Korpa bl co3paere npoekt Ha G/C++ 8 QNX Momentics, Bbl MOXeTe
MPUMEHATDL CeayloLLne CTPYKTYpbI make-chaina:

B pekypcuBHaA CTPYKTYPa AnA MHOTOMPOLECCOPHbIX MPOEKTOB NO3BONAET

6bICTpO KOMMUNUpPoBaTb NPOEKT ANIA OAHOTO UM HECKONMbKUX
NoAepPX1BaeMbIX LIENEBbIX NMPOLIECCOPOB;

BusyannHoe cpaBHeHue thaiinos

B Bawa coOCTBEHHAA CTPYKTYPa (haiina noCTPOEHIA U AepeBa Katanoros
M03BONAET IMMNOPTUPOBATH CYLIECTBYIOLLME NPOEKTHI HA OCHOBE Make-
(aitnoB Unn NepeHocUTb NPOEKTLI, UCMONb3YIOWNe CPEACTBA
MOCTPOEHWA, OTNIMYHbIE OT make.

Ecnn Bbl BbIGMPAETE MHOrONPOLIECCOPHbIA BAPUAHT, BaM He NpuaoETCA
co3aaeath cBov make-chaiinbl Bpy4Hyt0. C NOMOLLbIO I1AN0roBOro OKHa
BbI MPOCTO BbIOMPAETE MbiLLbO HYXXHbIE BAM HACTPOIAKY, ¥ Cpeaa pa3paboTkiA
(DOPMUPYET MO HAM COOTBETCTBYHOLLAA Make-chaitr.

WHCTpYyMeHTbI nocTpoeHua

Vlcnonbayiite MHCTPYMEHTBI, KOTOPbIE BaM aBHO 3HAKOMbI, ANA paspaboTku
BCTPaMBaeMoil cuctembl. MHorue rpadonyeckine KOMNOHEHTbI Cpebl
pa3paboTKn OCHOBAHbI HA KOMAHAHO-CTPOKOBOM MHCTPYMEHTapuu.
Hanpumep, KOMIUNATOPbI 1 [pYrue CpencTsa NoCTpoeHUA NpoekTa
(Hanpumep, make) BbI3bIBAIOTCA M3 CPedbl Pa3paboTKy C HyXXHbIMI Napa-
MeTpaMu KOMaHIHOIA CTDOKIA, MOCNE Yero ux BbiBOA Nepenaérca 06paTHo
B cpeny pa3paboTkit. B pesynbTare Byl MOXeTe paboTarb 160 ¢ KOMaHOHO-
CTPOKOBbIMM MHCTPYMEHTaMI, MO0 ¢ MHCTpyMeHTamu IDE (116o 1 ¢ Temu,
1 C [pYrVMI OTHOBPEMEHHO), ¥ MPW 3TOM NOAyYaTb a6COMOTHO OAUHAKOBbIE
[IBOMYHbIE MOLOYNWN N KOHTEKCT.

Bbi TAKXE MOXKETE YPABNAT NapameTpamu MocTPOEHUA NPOEKTA, NOCKOMbKY
cpefa paspaGoTKi MO3BONAET BbIGUPATH ONLMK KOMMUAATOPA U KOMIOHOB-
WNKA, CTIACKY MOMKMIOYAEMbIX 3ar0f0BKOB, CMCKI GubAMoTeK 1 ap. B
MPOLIECCE MOCTPOBHYA UCXOMHOT 0 KA NPOBKTA CPena paspatoTKM Bbi3biBaeT
CTaHOAPTHbIE KOMMNUNATOPBI, NOMEYAET 06Hapy)KeHHbIe OLWNOKK N
NPenynpPEXneHA ¢ NOMOLLbIO MApKEPOB B UCXOIHOM TEKCTe.

Macrep koHthurypaumu sanycka

C nerkocTbio KOMMUANPYIATE, 3anycKaiTe Ha MCNOMHEHWE 1 OTNAXMBaIiTe
KOf NOCPENCTBOM OFHOTO LUENYKa Mbillblo. /Icnons3ys MacTep KoHUrypa-
LI 3aycKa, Bbl MOXETE ObICTPO OMPEAENATH, KaKie NPOrpamMMbI 3anyckats,
Ha KaKiX LIENeBbIX CUCTEMAX 1t C KaKMI OTNAf04HbIMI ONLMAMU. JTH
yCTaHOBKIA COXPAHAIOTCA B CPEe PaspaboTky, N03TOMY Bbl MOXETE ObICTPO
3anyckaTb 3afaHHble KOH(Urypaunin B NOCTEAYIOLIMX CECCHAX.

[& C Compare Viewer
Workspace Fie

* See ACQUIRE macro on why we handle cursors that don't have
*/ 7

#undef ACQUIRE WRITE_LOCK

@ Local History (Jul 13, 2006 2:16:33 PM)

* See ACQUIRE macro on why we handle cursors that don't | =
A Henamenérrbie Grioki kofa
#define ACQUIRE WRITE LOCK(dbc, ret) do { X

o \

YnanéxHble 6/10kv kofa ]

#define DISCARD CUR(dbc, ret) do { \
BTREE_CURSOR *_ cp = (BTREE_CURSOR *) (dbc)->internal;
DB_MPOOLFILE *_mpf = (dbc)->dbp->mpf;

#define ACQUIRE WRITE LOCK(dbc, ret) do { \
} while (0)
/* Discard the current page/lock for a cursor. */
#undef DISCARD CUR
#define DISCARD CUR(dbc, ret) do { Y
BTREE_CURSOR *__cp = (BTREE_CURSOR *) (dbc)->internal;
DB_MPOOLFILE *_mpf = (dbc) >dbp->mpf; \
int _ t ret; \
if ((__cp->page) != NULL) {
__t ret = _memp_fput(_mpf, _ cp->page, 0); i
__cp->page = NULL; \ /* Discard the current page/lock for a cursor. */
} else N #undef DISCARD CUR
_t ret =0; \
if (_t ret != 0 && (ret) == 0) t
ret = _t_ret;
t_ret = _ TLPUT((dbc), _ cp->lock); N int _ t ret;

__t ret != 0 && (ret) == 0) \

(ret) == 0 && !LOCK_ISSET(_ cp->lock)) \
__cp->lock mode = DB_LOCK NG; \ } else
<

( if ((__cp->page)
ret = _t_ret; \ _tret= 1
( __cp->page = NULL;

\

!= NULL) { &
memp_fput(_ mpf, _ cp->page, 0);
\

\ v
|

YTunuta Bu3yanbHoro cpaBHeHua chaiinos ﬁbIGTpﬂ HaXOAUT OT/IMYMA MEeXAY ABYMA BepcuamMM thaiina n BbiENAeT UX UBETOM.
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Cpencrtsa oTnagku

CpencTtsa oTnaaku

QNX Momentics® ob6ecrneynBaeT MOLHY YHUPULUPOBAHHYIO Cpeay OTNaaKu and Bcex
noaaepXunBaemMblX A3bIKOB NMPOrpaMmupoBaHnA. IHTYNTUBHO NOHATHLINA UHTEPAIEIiC
0Tniagynka NonHOCTbI0 WHTErpupoBaH C OCTanbHbIMU UHCTPYyMeHTamu IDE n paér
MaKCUManbHyt rmbKoCTb ANA PeLleHiA BO3HIKAOWNX 3afay.

JKpaHHbIe naHenw nioGoro [pyroro MHCTPYMEHTA CPebl Pa3padoTkin MOXHO
OTKPbITb MPAMO B CMBOJIbHOM OTNAA4MKe, 410 PACLIMPAET BO3SMOXHOCTA
NpencTaBneHna MHAOPMALMIA O COCTOAHNM W [AAHHBIX MPUNOXKEHMA.

CvMBONbHbIA OTNAAYMK MO3BONAET:

H  0fIHOBPEMEHHO OTNAXWBATb HECKOMbKO MPUNOXEHNIA, HANMMCAHHBIX HA
CuC++

H  OTNaXMBATb MHOTOMOTOYHbIE NPUNOXKEHIUA, KOHTPONMPYA KaXKblii
MOTOK N0 OTAENLHOCTY ¥ OTCAEXMBAA NepeaaYy ynpasneHina Mexmy
HAMN;

B 0TNaXMBaTb HECKONbKO NPOLECCOB, BbINOMHAEMbIX OAHOBPEMEHHO Ha
Pa3HbIX NMpoueccopax, n 0TCnexusatb UX pPacnpeneneHne no
npoueccopam,

B [HAMWYECKM TOTKTIOYATHCA OTNAAUMKOM K MOGOMY BbINOMHAIOLIEMYCA
npoLieccy;

H  pOBOAMTL "NOCMEPTHbIA" aHann3 aamn-anos.

CvMBONbHBIA 0TNAAYMK

BblﬁvlpaﬁTe HYXHbI€ TUNbI TOYEK 0CTAHOBA
YcnosHan AKTVBI3MPYETCA B COOTBETCTBUM CO 3HAYEHIEM 3aTIaHHOT O BbIDAXXEHNA.
CyéTHan AKTVBM3MPYETCA AW BbIYMCNAET YCOBHOE BbIPAXEHME NO
AOCTVKEHWI ONPEaenEHHOro Yicna Tepaumi.

TMowaroBoe BbIN0NHeHMe  [03BONAT BbINOMHATL KO B MOWArOBOM PEXMMe, a Takke Nnbo
BXOMUTb B BbI3blBaeMble (hyHKLMN, MMBO BLINOMHATL MX LEANKOM
32 OWH Lwar. Kpome Toro, Bbl MOXETE YCTaHABMMBATb TOYKM 0CTAHOBA
Ha MOMEHT BO3BpaTa 13 (DyHKLMH.

BeinonHerue no kypcopa - 03BonAET CO3HaTb BPEMEHHYIO TOUKY OCTAHOBA, YCTAHOBMEHHYIO
Ha [ipyroii TouKe B TOMA e chyHKLmK. [porpamma ByaeT BbINONHATLCA
110 YKa3aHHOIA TOuKN.

(OcTaHaBnvBaeT BbINOMHEHE NPOrPaMMbl NPY U3MEHEHUN 3HAEHNA
NepeMeHHON.

CTopoxesan

Vlcnonb:syﬁre A0N0JIHNTENIbHbIE MaHeNn DToﬁpa)KEHMH
[ awgamwan ravens | Owcame |
[epemenHble BbI MOXeTe mpocmarpuearb nepemeHHble, MPUBOAA X K to6oMy Thny
(CMMBONbHIiA, CTDOKOBOIA, LIEMbIA 1 T. 1.). Yka3atenu MOXHO
Pa3bIMEHOBbIBATb UM NPEACTABAATH B BIANE MACCVBOB. Bb Takxe
MOXETE BbIAENNTb rN06anbHbIe NepeMeHHbIE 11 TOMECTIATb WX B MaHeNb
0TOBPXEHINA NEPEMEHHBIX.
37 naHenb 0TOOP@XAET Pe3yNbTaTbl BbIYMCTEHNA MOObIX BbIDOKEHNH,
B TOM YICTIE NEPEMEHHIX, KOHCTAHT, ykasaTene.
03y Mo3BONAET PenakTApoBarb Nio6oi 6roK NamATIA B NPefeNax anpecHoro
MPOCTPaHCTBA MPOTPAMMbI.
Crek (OT0Bp@XaET COCTORHYE CTeKa AnA NtoBoro BbIGPaHHOr0 noToka. Ha
3TOi/ e NaHenM MOXHO [iNA CPaBHEHINA 0TOBPA3WTH BCE BBINOMHAEMbIE
MPOLIECChI.
lMo3BonAET NPOCMOTPETb TeKyLLEE COCTORHYE PEriCTPOB NPOLIECCOpa
AnA Moboro noToka.
(OTOBp@XaET BCE TUMbI TOHEK OCTAHOBA: YCIOBHbIE, CYETHBIE, MOLLIArOBbIE
I C BbINOAHEHMEM [10 Kypcopa.

BbipaxeHua

Peructpsl

ToyKu ocTaHoBa

@ Debug - main.c - ONX Momentics IDE
Fe Edt Refacor Navgate Seach Project Run Took
13- @R R %0 A oy

[larenb uHcTpymenToB "Debug” ana
3arnycKa, 0CTaH0Ba v Mepe3anycka
1poLIeccos

Macro. Window e

(] /C+ QU QComn (7))
= & QIiXGDB Debugger (1/10/07 5:21 PH) (Suspended)
= 4P Thread[1)(suspended)
= 1 man( ot man.c:53 0x080487c5

.. —)

o)

" C\QNX630 hostwin32 86 usHbin\ntox86-gdb.exe (1/10/07 5:21 PH)

Oro6paxeHue MOTOKOB Mo
OTE/LHOCTY U OTCIIEXMBAHME
11EDEAaYM YrIDaBIIEHNA MEXLy HUMU

((— )

CX N TIES 7 0% sreoo
-
[D» C:AEcipselworkspace\RunDebug\man.c (ine: 67)

LLiénkHuTe 30€CH, YTOOI
POCMOTPETH TOYKU OCTAHOBA,
nepemenHble, cogepxumoe 03Y,
DErVCTPbI W T. 11.

ispace\RunDebug\manc ie: 63]

410661 MPOCMOTPETH CONEPXKUMOE
TIEDEMEHHO, IOCTATOYHO MOLBECTH
K Heil Kypcop

Prognane

£qv (013

setvbut (stdout, WLL, _IoLaF, BUFSIZ):|

- )

ons (arge, a

YeTaHoBKa T0YK 0CTaHOBaA 110
[IBOJIHOMY LE/HKY

)

316ck MOXHO ObICTDO MEPENTH B
JIt00YI0 TOYKY UCXOTHOr0 TekcTa

121 )

wiabe | smartisent | 55:44

CMMBONLHBIA 0T/IAA4MK NO3BONAET 0TIAXNUBATh HECKONLKO npoueccoB 1 NOTOKOB OAHOBPEMEHHO, fidaXKe ecsin 3Th npouecchbl HANUCAHbI HA Pa3HbIX

A3bIKAaX NporpaMmmM1poBaHuna.
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CuctemHblii npochainnep

CucteMHbIn npochannep

CuctemHubiint npodpaiinep QNX Momentics® o6nanaet 3Ha4nTenbHO 6onee WUPOKUMN
BO3MOXHOCTAMM, YeM 00bIYHbIE WHCTPYMEHTLI OTNANKK 1 aHann3a Koaa, 1 no3BonAaer
aHanm3npoBaTbh B3aMMOJENCTBNE MEXAY BCEMU KOMMOHEHTAMM CIIOXHOW CUCTEMBI
peanbHOro BPemMeHu.

C NOMOLLbO CUCTEMHOTO npodaiingpa Bbl MOXETE paspeLlarb KOHNKTI W C03[1aBaTb HECKOMbKO OKOHHbIX MaHenei ONna 0AHOBPEMEHHOr0
CUHXPOHM3aLWW, OﬁHapy)KI/IBaTb CUTYaLnn B3aUMHbIX 6J'IOKVIDOBOK, BbIABNATH OTOﬁpa)KeHVIH H(hOPMALMN O Pa3HbIX ACTIEKTAX TPACCUPOBKIA CUCTEMbI
KOPHWU CEMaHTUYEeCKNX OwnbOoK, HaxoauTb CKPbITbIE HEMONAAKKW B 3TW NaHenn MOXHO CUHXPOHM30BATb MO MacmTaGy BPEMEHU.

MPOrpamMMHOM 11 annapaTHOM 00ECTIEYEHI 1 ONTUMI3IPOBATL NPOM3BOAN-
TENbHOCTb BALEro NPUNOXEHUA, NPUYEM KaK 1A OOHONPOLIECCOPHBIX, TakK Busyan bHOE HaﬁﬂIOIIEHVIE GOﬁbITMﬁ anA

A ANA MHOronpoLecCOpHbIX LENEBbIX CUCTEM. ﬁblchoro BbIABJIEHNA "poﬁneM

CuctemHbliA npodpaiinep No3BONAET BbINOAHATL CREAYIOWME 3aaaym: CHCTEMHBI NpOGhalinep MOXET 0TOBDaXaTh OrpOMHbIE 0GbEMb
- 6 L nHchopmaLmm, BKMIYaA MHAOPMALIMIO O BbI30BAX AAPA, annapaTHbIX
nony4arb BUSYabHOE OTOOPAKEHNE B3ANMOREUCTBUI MEXAY NPepbIBaHNAX, COCTOAHUM NOTOKOB, 0OMEHE COODLIEHNAMM 1 COBBITUAX
KOMMOHEHTAMI LIENEBOIA CUCTEMBI, N3BNEKAA [AHHbIE U3 OTNAM0UHOIA AGHMPOBILAKA. KDOME 3TOT, O NAET BaM YETKI KOHTDON HaZ TeM

- Bﬁpcm nngzp;m?wpaAT BOBHIKHOBEHHA COBLITUA. CBA3AHHbIE C HAM Kakue coObITUA 3annCbIBaTh U KOMAa, 4TOObI Bbl MOFN COCPENOTOUNTHCA
(r)] p?ﬂeJ';IA Vb oMe V?SM ﬁOT:MH Bi?n y I;chl 3;MM e: o NIMEHHO Ha TOM, 4TO BaM HYXHO. OH Takxe N03BONAET NPUMEHATL (OUMBTPbI
porpa & MOy W REHG 6 e OfTHEHHBIE UMW, 3 TakKe COObITIIA 1 PA3MIAYHbIE OMLMK OTOBP@KEHIA, Y4TOOLI JETaNbHO aHANM3MPOBaTh
VHTEPMPETUPOBATD BOSHIKILEE COOBITHE, NON03PNUTENbHbIE (hparMeHTbl KOAa W NErko NpoCNexXuBaTb COXHbIE

W 10my4aTb MHCHOPMALMIO O COBBITUAX Ha LIENEBOIA CACTEME, MPUMEHATH
[MHaMUYecKne MNbTPbI COOBITHIA, A TAKXE NOMy4aTh BU3yanbHoe
0TOOP&XEHHE 1 MHTEPNPETALMIO AaHHbIX O NPOLIECCOPHOI aKTMBHOCTH
W CTATUCTIKM MO COBBITUAM; OTﬂaﬂKa W ONTUMU3aLMA

B oT00paxarb CBOMNHbIE NAHHbIE, B T. Y. OTHOCALMECA K MHOrOAAEPHOIA
06paboTke (HanpumMep, MUrpaLmMio NOTOKOB Mexy NPOLIECCOpamMM 1t MHOrofaiepHbIX cucTem
06MeH CO0DLEHNAMI MeXy AApamMu);

B 1PUMEHATb CNEUUANN3MPOBaHHbIE MHCTPYMEHTHI INA ONPEAENeHua
TEKYLIEro CTaTyca noTOKOB W NPUYMH X paboTbl;

B3aNMO/ENCTBUA.

CucTemHbIi npochaiinep padotaet Ha ocHoe QNX Neutrino, nepsoii OCPB,
MOAAEPKNBAIOLEA CUMMETPUYHYIO MHOrOMpoLeccopHocTs (SMP). OH
06nanaet aaHHbIMK 000 BCEX MOTOKAX, 3anyLEHHbIX HA Pa3NnyHbIX

CuctemHbIi npodhaiinep

¥ QX System Profiler - interrupt_latency.kev - QNX Momentics IDE 0

Fle EGX Novgate Seach Project Run Toos Maco System Profler Window Hep

RNy despaanmy L@ EMPBRFHR
-AANV InterruptBGraham1164305963787 mass. 05996596 - Threod 2 @ mass.. Thread 3 w
[leTanbHble cenenns no 318 BNk o0 0 10 8000 0 00 00 00 0 S T, Qe S KOHTPO/b MCTIONb30BAHNA
Kaxgomy COBBITYIO 1 B3aUMO- Mt '“Mnll:\':umlumwmlmmwmmmHulmumumw | 5 DEcYPCOB MpoLIeccopa
JCICTBINO HA BOEMEHHOI LWKaTe = Y DA3TMYHBIMA TIDOLIECCAMM 1
et 1 oy ot noToKamm

B vesdz ame ToalTme = - J
procons - Thesd s 18075 160

8 Thvead 3

mass, s
mass_diverBGraham11643059¢ 15.77% 1577%
deverpty -Thread 1 1318% 13.18%

— e P
D o AHam3 fanHbIx
= = COOBITHIT B AfpaX

Entry - drversGraham;
00 - hu_ntermupiBGraham 1164305963787  Hande | procnto-inst- Thread 4 372ms 372ms
00 - _temuptBGraham 1164305963787  Hande ¥l | procnto-nstr - Thread S 341ms. 3a1ms

T rrace EveneLog 51
1Data of ntemupt_atency.kev

Event Tme. Ovner
405ms so6us mass_iverBGraham1 164305998596 Thread 3

LetanbHbie cBeAeHUA 1o
KaXaomy coObIThi, BKITKYaA
Bfiafe/nibLa, Tn, ofncaHne

407ms 11208 In

Bookmarks 3 General Statstcs 1 Event OwnarS...| Conditon Sa... | Filers| Overvew| Why Runving?| Timeling State .. = 0| G Thveod State Snapshot &1
10ata of nterupt_atency.kev ; Entre g % ¢ & 7 Dataof ntemupt_ltency.kev  at tme 405ms
State Thveads (Ready)
kA | = Condvar procnto-nst - CPU 1 de
6363 Sync Pointer 008081020 mass._diverBGraham1164305998596 - Thread 2

2 0 [pocmoTp cocToaHm
= | = 110T0KOB

] Show statsts for af elments. < s

C nomouwblo cucTemHoro npodaiinepa Bbl MoXeTe paspewarb KOHGIMKTbI CUHXPOHU3ALMN, ONPeAeNATb CHTYaLMKU B3aMMHbIX 6OKMPOBOK, BbIABNATL
KOPHM CEMaHTHYECKMX OlNGOK M Apyrue NPUYMHBLI CHINKEHNA NPON3BOANTENBLHOCTH CHCTEMDI.
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CuctemHblii npochainnep

MpOLECcopax, 1 MOMEYAET UX Pa3NNYHbIMU LIBETAMIA, YTO CYLIECTBEHHO
obneryaet BocnpuATie. Hanpumep, cUCTEMHBIA Npoainep MOXHO
NCNoNb30BaTh ANA 0GHAPYKEHNA COCTA3AHMIA 3@ 00NamaHue pecypcamu
WM HENPaBMbHOM PaboTbI KO, NEPEHECEHHOMO C ONHOANEPHbIX YCTPOIACTB.
(CBOMKA MUrpaLMiA NOTOKOB BbIBOANT CBENEHMA O NEPEMELIEHIM OTAENbHO
B3ATOr0 NOTOKA MEXMY AAPaMU, KOTOPbIE 3arNaHupOBaHbI NNaHNPOBLIMKOM
paboTbl ANep, — NOMOraeT BbIABNATL NPOONEMbl NPOOYKCOBKM MK
kawmpoBaHmA. CBoaka 06MeHa co0BLIEHNAMI MeX Ty AIPaMI NOKa3bIBAET
4acToTy 06MEHa COOOWEHNAMM MEXTY AAPamMI B CUCTEME — e YI0OHO
MPOCMATPUBATh ANA BbIABNEHNA NNOTHO B3aMMOLECTBYIOWMX NOTOKOB. B
KXX[IOM 113 Cy4aeB CUCTEMHbIA NPOAINED MOXET BbIBECTH MHCDOPMALINIO
M0 KXOMY NPOLECCOPY B OTOENBHOCTA.

Monnaa nichopmauua o cobbiTHAX B cucteme

Mpw NpoCMOTpPE UCTOPUKM COOBITIA B CUCTEME YacTo 3afaéTcA BOMPOC:
"Tloyemy 3T0T NOTOK 3anylieH UMEHHO ceitvac?" CucTemHbIiA npodaiinep
CHAOXEH YTUAMTO "Mpr4mMHa 3anycka", KOTOpaA 3annchbiBaeT CoObITHA,
NpuUBEOWNE NOTOK K GAHHOMY COCTOAHWIO, 1 PN HEOOXOAMMOCTH

Pazpenbl cucTemHoro npocpaiinepa | Onucaxue

NPOCMEXIBAET CepHto COBbITUIA 10 CAMOT0 HaYana cnena. Takke CUCTEMHbIiA
npocaiinep MOXeT NPeNoCTaBUTL CTATUCTUKY KNUeHTa/cepeepa,
BKMIDYAIOLLYIO TOYHOE KOMMYECTBO BPEMEHY, TPEGYEMOE KNMEHTY, U 4TO
TpeGyeTca 0T CEPBEPOB, KOTOPbIE OH UCMONB3YET. YTURMUTA NPOCMOTPA
MrHOBEHHOr0 COCTOAHMA NOTOKA B CUCTEMHOM NPOMaiinepe no3sonAet
NPOCMOTPETS CBOMIKY N0 KAXAOMY MOTOKY U €10 COCTOAHNE B BbIGPAHHbIIA
MOMEHT BPEMEHM — Bbl MOXETE Y3HaTb TeKyLLIee COCTOAHIE NIBOro NpoLiecca
B CUCTEME B Ni00OI BbIGPAHHb I BaMU MOMEHT BPEMEHM.

CobcTBeHHbIe hunbTpbl COOLITHIA

Ecnu wratHbie punbTpbl COObITHIA, NPENOCTABNAEMbIE OTNAN04HOIA BEPCHEN
MWKDOAMPA, He COOTBETCTBYIOT CUTyaUuu, KOTOPYIO Bbl XOTenU Obl
Np0aHanu3npoBatb, 370 He Npobnema: ANPO NOANEPXKMBAET CUCTEMY
[MHAMUYECKIX (DUNBTPOB, OMpeaenAeMblX N0Nb30BaTENEM, YTOObI
3PMEKTUBHO OTCNEXKNBATL CNOXKHbIE KOMOMHALMM YCNOBWIA. Takum
00pa3oMm, Bbl MOXeTE COCPEOTOMUTLCA Ha OTHENbHbIX COOLITMAX U
YMEHbWIATb 06bEM IaHHbIX, BEIBOAMMbIX ANA aHANM3a.

XypHan uctopun cobbiThii

MpenocTaBnAeT NoaApo6HYI0 MHOPMALIMIO MO KXXAOMY COObITUIO B CTOPUN APa. XKypHan coBbITMIA HAXOANUTCA B NOCTOAHHON

CMHXPOHM3aLMA C BbIOPAHHOI BPEMEHHOM LIKAno.

3aknapku

Mo3BoNAET BaM OTMeYaTh OTENbHbIE ANana3oHbl MECT 11 COBbITUIA, 0TOOPaXaeMblX B PENakTOpe CUCTEMHOr0 npodaiinepa,

11 B NOCNENCTBUN NPOCMATPVBATH OTMEYEHHbIE COOLITIA B pa3fene 3aknamok.

CraTucTuKa KnueHTa/cepeepa
MOTOK KIWEHTAM.

Bbifopounaa cTaTucTuka

Mpenctasnaer 6onee noapooHyI0 MHAOPMALNI0 0 paboTe CUCTEMBI, U3MEPAA BPEMA, OTBEAEHHOE Ha KaKablid CNyXXeOHbIA

BbIBOOWT CTAaTMCTHYECKNIA OTHET B BIAE TAaONMLIbI COBBITUIA B CUCTEME, KOTOPbIE OTBEYAIOT 3a1aHHbIM MOMb30BATENEM YCNOBUAM.

CTatucTnka MoXeT ObITb OCHOBAHA HA AAHHbIX BCETO XypHana COObITWIA MNK XKe TONbKO Ha BblépaHHOM NnanasoHxe.

Murpauua mexnay npoueccopamu

lnaHmpyeT nepexo NOTOKOB C OAHOM0 MPOLECCOPa Ha [pyroii (Murpauma), 4o Heobxoammo npu pabote OCPB QNX Neutrino

B PEXMME CUMMETPUYHOIA MHOrONPOLECCOPHOCTY 1A 0OECMEYEHNA NONHOO UCNOMb30BAHWA PECYPCOB NPOLECCOPOB. B
NaHHOM pa3fene NpeacTaBnATCA AaHHbIE O CTENEHW MUTPaLIMK NOTOKOB B CCTEME.

CraTucTuka NPUHAANE)KHOCTH
coObITHI

06wan ctaTucTUka

BbIBOANT CTATUCTUYECKNIA OTYET B BIRE TABNMLUbI OTHENbHbIX COBbITHIA HA OCHOBE NPUHAMNEXHOCTY NPOLIECCa/NOTOKA.
CTaTncTiKa MOXET BbITb OCHOBAHA Ha [aHHbIX BCErO XypHana COObITUA MK Xe TONbKO Ha BbIGPAHHOM AManasoHe.

BbiBoauT 06WwiA CTaTMCTYECKIA OTYET B BUAE TabNMUbI UCTOPUN COObITMIA B AApe. CTaTuCTUKa MOXET ObITb OCHOBAHA Ha

[1aHHbIX BCEr0 XypHana coBbITUA Uk e TONbKO Ha BbIGPAHHOM [nanasoHe.

0630p BbiBoanT rpachinieckoe npencTaBneHue UCnonb3osaHuA NpoLECccopa v pacnpeneneHna cobbITuiA ANA BCeiA MCTOPUN COObITHIA
B ANIPE B HE3aBMCIMOCTI OT TEKyLLIEro BbIOPAHHOTO AnanasoHa.

CBopka no feKomMno3nuun

BbIBOANT CBOAKY BCETO XypHana coObITWiA, Nenan akLUEeHT Ha TexHonoruv anantueHoid nekomno3uum OCPB QNX Neutrino.

[InA Kanoii 0TAENbHO KOHCUrypaLWy rpynn, HaifIEHHbIX B XXypHaNe COBBITWIA, BLIBOAUTCA PACTIDEAENEHNE UCTIONb3YEMbIX
TPYNNoi NPOLECCOPHbIX PECYPCOB BMECTE C TabMuLIe, 0ToBpaXatoLeil pacrpeneneHie NpOLECCOPHbIX PECYPCOB MO KaXXHOMY

COObITII0 BHYTPY KAXXMOIA rPyNMbl.

MrHoBeHHOe COCTOAHME NOTOKa

OT06p2XaeT KONMYECTBO NOTOKOB B KAXAOM 113 BOMOXHbIX COCTOAHMIA HA BbIOPaHHbIA MOMEHT BPEMEHI UCTOPUM. B nioGom

113 COCTOAHWA MOXHO BbIAENNTb OTHENbHbIE NOTOKM.

Mpuunna 3anycka

PafoTaeT COBMECTHO C MaHenblo pefakTopa BPEMEHHOM LWKambl CUCTEMHOrO Npochaiinepa u Npi HaBeaeHu Kypcopa Ha

KaKoiA-nbo MOTOK 1 HAXATIAW KHOMKM Mbllun OTBEYAET Ha BONPOC 'TloyeMy 3T0T NOTOK 3amylieH?".
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Ananusarop 03Y

Ananu3satop 03Y

AHanuszatop 03Y coBmellaet B ce6e paclnpeHHble BO3SMOXHOCTI BU3yann3aunn ¢
WHHOBALIMOHHBIM METOAOM 3anncu AaHHbIX 06 UCMONb30BAHNI NAMATIA.

Ananusarop 03Y nomoraet Bi3yanbHo 0T00pasnTb NCMONb30BAHNE NAMATH
BaLMMM MPOrPaMMany 1 MOXET ObICTPO BbIABNAT NEPENONHEHNA 6yhepos,
HEKOPPEKTHbLIE OCBOGO)KJJGHI/IFI MaMATN 1 MHOXECTBO APYr¥X TUMOBbLIX
oWwnB0YHbIX ciTyaLuin. AHanuaatop 03Y no3BONAGT NONYYHUT:

B yHIKANbHbIE MHCTPYMEHTbI ANA BU3yanu3auinm, NpenocTaBnaiLme
rpadouyeckiit B Npodnnei namar;

NHEOPMALNIO HA YPOBHE MPOLIECCA, C NOMOUIbIO KOTOPOA MOXHO
ObICTPO OLEHWUTb KapTy NaMATIA NPOrPaMMbl; 3aKkpalleHHbIe 06nacTi
NpencTaBnAT coboii CTeK, Koa, OMONMOTEKN K "Kyuy";
CNELNANN3NPOBAHHYI0 CTATUCTMKY pacnpefefieHna Namath ana
BbIABMEHNA BO3MOXHbIX NPOONEM YTEYKM NAMATM, CTATUCTUKA
COMEPXMT CyMMApHOE KONMYECTBO CBOOOMHbIX, PacnpeaentHHbIX n
NCNoNb3yemblx HaiAToB 1 61OKOB;

JIlVIHaMVIquKI/IVI XYpPHaNn UCnonb30BaHWA NaMATU ANA OLEHKU
N3MEHEHMWIA.

Aunanu3zarop 03Y

BbiasneHue ownbok pacnpeneneHna namaTm
NP1 NOMOLLM WTATHOW GubNnoTekn

KomnnekT paspabotyuka QNX Momentics conepxut 6ubnuoteky
pacnpeneneHna NamATy, B KOTOPOA Peanu3oBaHo 60MbLINMHCTBO TUMOBbIX
onepavuvii Hag CTPOKamn 1 NamATbIO. ATI (OYHKLIMIA NEPEN BbINONMHEHUEM
onepawiv NpoBEPAIOT KOPPEKTHOCTb UCNONb30BaHNA Yka3aHHO! 06nacTy
namATy, N03BONAA Pa3paboT4MKaM BbIABNATL OWNOKK NEPENoNHEHNA,
BbIGOPKM M3 nycTOro Gydepa, HEKOPPEKTHOrO MCMONL30BAHNA NAMATH U
MOBTOPHOT0 OCBOOOX/EHNA OAHOIA 1 TOI e 06nacTy. Mpu 06HapyXeHUN
0LWNOKM pa3paboTumMK aBTOMATYECKI NEPEBOMAMTCA NPU NOMOLLY 06PaTHOIA
TPACCUPOBKM COObITHIA B PENAKTOP KOMA Ha HYXHYO CTPOKY Kofa. 9T
owWKBKI MOXHO GbICTPO MCMPaBUTL W MPOBECTI TECTUPOBAHIE 3aHOBO.

Coanaxue nogpobHoro oTo6pa-

.

1

)KEHNA Ha OCHOBE BbIOPAHHOIO
L BDEMEHHOT0 MPOMEXYTKA
T
= HNPEBER LR
9 Session View 11 Hevigatr o
s one s
]
) CPP_Memory_Profie (11/10/06 4:25 PM) O alocated @ Requested O Free Alocated ® Free Requested. Im:)C :eque ::m :;:: ;‘5’; -~
) CPP_Memory_Profie (11/10/06 4:29 PM) ® ma
B M"‘“’"’),W‘",m“ = - Details: (116) Allocations gmkc 4 1 os0s.. 655
) CPP_Memory_Profte (11/10/06 4:40 PM) I ombc 20 24 oxs06.. 669
) memory_errors (11/5/06 9:08 PM) - | © maloc 0 24 0XB06... 669
] memory_errors (11/6/06 4:02 PM) 12374 o [ | | @ maloc 1024 1028 0x808, 579
3 memory_eors (11/6/06 4:04 pH) e 4 111 | | o mbc 17 4 ox
S bl bl B E E 2
/9/06 2:¢ 43 M) & mal 16
et o UL LR RR bl LA TRMHLR Mime & & o=
) MemoryAnalyss (12/19/06 11:35 AM) ey ] | | ‘a e 1 e
[TpocmoTp npensaputessHo Sl e om il e == || e o Bbi6op 13 mompoGHoro crincka
3aMUCAHHOIO CIINCKA CECoNit el w2 1140 = i | = COOBITIA B MAMATY [U1A 00ECTIEHEHNA
S o P S 42 3{2:%25&%::::@2.5&“—“% 00paTHOI TDACCHPOBKI

T T
0 W D " ® 4° @ & ¢ \@" W

a 44
0 bemmnpeays (977106 4:37 ) >

J MemoryAnalysss (9/7/06 5:11 PM)
i (12120106 2:08 )

Overvlew Requemd Allocations

ol \M lM ”uu NMM N

\IHHH “ ‘ ” ‘A“ “ ( [pocmoTtp nctopun
pacnpeneneHma 1 0cBOOOXaeHUA
L namATy )

041

s 1225 |

% RunDebug (C/C+- QNXQC n (7)) w0 A ‘
e e el =l L Ui
= & Thvead 1] Suspended)
= 1 man() at main.c:53 0x080487c6
4 AmpstfiesBGraham1168467673205 on x86_4_0

CAQNXE30\OStWN32WE\SABNoXG6-gdb e

.v,“

w107 4

1223

sconnected> QX Appicaton Profer Py &
minated, ext vae: 1>/imp/SorTest8Gaham o P o \@ @

[TaHesb 0TanyMKa [ IpocmoTpa
3aMyLEHHbIX MPOLIECCOB

L

ot

Page: [0
 atocatons  Erors| B Bands| Usage| Trace Detals| Statsties

Ponts per page: [ 1184 | TotalPonts: (462 | Totalpages: [ 1

[lanbHeiitiee uccnefosaqne )
g KOfa, BbIOEEHHOr0 Mpu
006parHoif Tpaccuposke )

void functionl( void **

per) {

Ananu3zarop 03Y obecneuuBaer BU3yaNu3aunio NCNoNb30BaHWUA NAMATHA ANA NOHUMAHUA TOro, rae U Kak B cucTemMe UCnoiib3yeTcA NamAThb.
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Ananu3satop 03Y

Boibupaiite Hanbonee noaxoaAawmin cnocod
o6paboTku owmnbok

Ananusatop 03Y o6nagaer "MHTENNEKTyanbHbIM" MEXaHU3MOM
OTCNEXIBAHNA OWMOOK PaboTbl ¢ NaMATHIO. [py BO3HIKHOBEHIN OWMOKNA,
COOTBeTCTBy}OLLlVIVI d)parmeHT ACXOIHOr 0 TEKCTA aBTOMATU4ECKIM NOMEYaeTCA
npeaynpexneHnem. B 3ToM cnydyae paspaboTyMK MOXET:

H  IPOJOIKNT BbINONHEHNE NPOrPaMMbl;
W 33BepWNTb NPOrpamMMy v COXpaHuTb e8 06pa3 B Aamn-aine;

M 0CTaHOBMTb NPOrpaMMy 1 CPasy NEPeKMOYUTLCA B OTNANYMK, TTIE B
BalleM pacnopmxeHni OynyT Bce HeobXoaMMble CPEAcTBa AnA
nokann3auum npobnembl.

B nto6om cnyyag, aHanuaatop 03Y 00Hapyx1BaeT npobnemy 1 0TCAEXMBAET
M0 UCTOPUM CTeKA BbI3OBOB MyTb K NPUYUHE BO3HUKHOBEHUA OLWMBKN.
Mpon3BOANTCA BbICTPOE CPaBEHIE OWMOOK 1 NOBTOPHOE TECTUPOBAHME.

Tun owmbkn namaT Onucanue

Mpodunb ncnonb3oBaHna namatu ana Gonee
rny6oKoro noHMMaHmAa

[oHnmaHKe NpOdMNA NAMATI CUCTEMbI ABMAETCA KNIOYEBLIM MOMEHTOM
B ONTUMW3aLMK pecypcoB namat. AHanusatop O3Y Tpaccupyert Bce
pacnpefneneHna u 0cBOOOXAEHMA NaMATH W 0TOOpaxaeT WX
yNOPAAOYEHHBIMU MO BDEMEHM, 4TOObI NOMOYb MOHATH Tfe, KOrfa U Kak
MCNONb3YETCA NAMATb.

OnTuMn3auma pecypcoB NamAaTy

Mpy NoMoLLNA TEXHONOrK NPOMAMPOBAHNA NaMATH aHanu3atop 03Y
MOMOraeT OLEHUTb BO3MOXHOCTI ONTUMN3ALIM UCMONb30BAHMA NAMATH.
Hanpumep, npodunnposaxie NamaTii MOXeT 00HAPYXUTb HTEHCUBHOE
MCNONb30BaHHe MAMATY B ONPERen8HHOM 00bEME B KOHKDETHOM BPEMEHHOM
npomexyTke. Mpochunb NamATin 0ToBPaXAeT BPEMA PACNPEENEHINA NamATH,
MECTO B KOflg 3T0r0 pacnpenenexia, kak YacTo aTo NPOUCXOMNT U B KaKIX
BPEMEHHbIX MPOMEXYTKAX. HexxenatensHble pacnpeneneHna namaTit MOXHO
nerko 06HapyXuTb B KOfE, e Pa3paboTumki MOryT NpUMeHNTb Gonee
DADEKTUBHYIO CXEMY.

HeneranbHoe ocBoG0XAGHUE NAMATH

MpovcxoanT Npy NONbITKE BbI30Ba dyHKLMM free() GrubnuoTekn C ¢ MycTbIM yKasaTenem, ykasaTenem Ha CTek Unn CTaTnyeckyio

NaMATb, UK C YKa3aTenem Ha TUN NamMATY, KOTOPbIA He YKa3bIBaeT Ha HAYano pacnpenenAemMoro 6110Ka, UiiA Npu NoMbITke
NPOWU3BECTI NOBTOPHOE OCBOGOXMGHME.

PasbiMeHoBaHMe NyCThIX ykasaTeneil  PervcTpupyet ownoky paboTsl CUMBONMYECKOI MAMATA 1 CTPOK, BbI3bIBAEMbIX B NPOrPaMMe.

Mepenonuexne Gythepa BbinaéTcA npu HevasHHOA 3anuck Nporpammoi B 06nacTb NaMATY, KOTOPOIA He XBaTaeT AnA ykasaHHoro Gydepa.

Bbinaét ownbky namATy, KOraa npoM3BoAMTCA NOMbITKA MPOYNTATb WK 3anucaTb B NAMATb, KOTOPaA Obina TONbKO YTO
0cBOOOX/EHa. Hanpumep, nporpamma A BbI3biBaeT dyHKLMio free() ana oaHoro 6noka, HO MPOAOMXAET NOCNe 3TOr0 ero
1CNONb30BaTh, TEM CaMbIM C030aBaA NPoGNeMy NOBTOPHOTO UCMONb30BAHUA NPW Npou3BeneHUn 3anpoca malloc().

Wcnonb3oBaHue 0cBo60OXAEHHOI
namarm

BbIa&T ownbky namATh Npu NOMbITKE NPOYMTATb NN 3aMCaTb B MaMAT, KOTOPaA Bbina 0cBOBOXMEHA N0 NPIYIHE OTCYTCTBIAA
NHULManA3aLnA.

YTeHne HeMHMYMaNN3MPOBaHHOM
namMAaTu

MpoucxonuT, Korfa nporpaMma pacnpeaenieT NamaThb, HO He 0CBOOOXMAET €€ B nocnencTsum. Hanpumep, dyHkuma A
BO3BPALIAETCA, KOrfla NOKaNbHaA NepemMeHHan ABNAETCA yKasaTenem Ha pacnpenenéHHylo namAaTb, KOTopas He Obina
0CcBOOOXKaEHA.

YTeuka namatn
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Mpodpaitnep npunoXxeHun

Mpochaunep npunoXxeHnn

Mpodpaiinep npunoxxeHunin komnnekra paspaborynka QNX Momentics® No3BONAET OLIEHNBATL
001y NPON3BOANTENBHOCT NPOrPaMm HE3aBUCUMO OT UX CIIOXHOCTM U 00bEMA
0e3 HeobxoauMocCTI NOCTPOYHO 0OPabOTKN.

C nomotbto npochaiAnepa NpURoXeHHii Bbl MOXETe BbICTPO 06HaPYXMBATb CTaTucTuyeckoe npo(bvmupoBaHue ana
4pe3MepHO UHTEHCUBHO UCMONb3YEMbIE CEKLIMI KOfla 11 MPUMEHATD K HIAM
0TNafiKy, aHanua Npou3BOAUTENLHOCTM W ONTUMM3aUNiD. Hanpumep, HearpeccuBHOro KOHTpPONA

Mpochainep MpUNOXeHHit NO3BONAET BLINONHATS CEAYIOLIME 3anau: CKaHMpyA BbIMOMHEHVE NPOrPaMM Yepe3 DUKCMPOBAHHbIE BPEMEHHbIE
. WHTEPBANBI, NPOHAlinep NPUNOKEHWI CTPOUT TOYHYIO KAPTUHY TOFO, B

M B PEANbHOM BPEMeHi COGMpaTb VHCDOPMALUIO, NORKNIOYME NPODAMNED oy yuacTkax Kofa cvCTeMa TPATHT GOAbLIE BCEro BpeenH. LA 3Toro
K MIPOTpaMMe, BbINOMHAIOLIEUCA Ha LIENIEBO CHCTEME, He TPEBYETCA CTIELManbHbII MHCTPYMEHTAPUT, U3MEHEHIE KOfia Ui 0CO0bIiA

PEXIAM KOMNUNALWMN. HearpeccuBHOE NPOCHINPOBAHIE TAKXKE rapaHTUpyeT,

B Ha YPOBHE MCXOAHOr0 TEKCTA BbIABNATL CTPOKK, ﬂOTp66ﬂﬂIOU.lVIe 4TO MPOChaiNep He UckasuT COGI/ID&GMWO MHChOpMALMIO.

HauGOmbLIVE MPOLIECCOPHbIE PECYPChI;

W 3HanM3NpoBaTh WCMONb30BAHWE MPOLECCOPHOTO BPEMEHN MO Mpochaiinep NpunoXeHuin NPenocTaBNAET HOPMALIAI 06 UCONb30BAHIN
MHOXECTBY NPOLIECCOB 11 LIENEBbIX CUCTEM, A TAKXKe pasnenfieMblx NPOLIECCOPHOr0 BPEMEHM KaXabiM MOTOKOM M 0TOGPaXaeT e€ Kak B
OnbAnoTeK; a0COMOTHBIX 3HAYEHIAX, TaK U B NPOLIEHTaX OT 0OWEro BpeMeHu, nocne

Yero e& MOXHO COPTUPOBATh YI0OHbIM 06pa3om. Mpodhaiinep NpUnoxeHuii
W 10fyyaTb NOJHYI0 MH(OPMALNIO O BLINOMHEHUM C MOMOLWbIO TaKkXKe NO3BOMAET Ha4aTb MPOLIECC NPOHMMPOBAHKA 3aHOBO 063 Nepe3anycka

KOMMWUNUPOBAHWA 11 3anyCka HOBO KON MPOrpamMMbl Ha LIeNeBo CamMoro NpUNOXeHnA. B Tore, Bbl MOXETE CPABHUTL PE3yNnbTaThl ANA
cucTeme; O[IHOTO ¥ TOr0 Xe MPUMOXeH!a Npu Pasnu4Hoi Harpyske. bonee Toro,
npodhaiinep MOXeT aHanuanpoBaTb AUHAMWUYECKN 3arpyXKaeMble

B POU3BOANTb "NOCMEPTHOE" NPOCHMNNPOBAHHE U aHANIN3 NOCPENCTBOM pasgenAemble 6UGNMOTEKN, YTO NO3BONAGT ONPENENNTL, FNe KPOeTCA
3arpy3Kku (aiinos cTaTucTUKu B Npodpaiinep. MPUYMHA CHIKEHNA POU3BOAUTENBHOCTY — B KOQIE MPUNOXKEHUA UMK B

BbI3bIBAEMON UM OMOANOTEKE.

Mpodhaiinep npunoxeHui

QX Application Profiler - SortTest.c - ONX Momentics IDE &)
Fe ER Refactor N Search Project Run Toos Maco Window Heb
- EHeB R-$-0 Q- idF G- F - we- sRAPEZFHBR
T Applcation roier £1 - Debug] Hovigator % 2/ 0| Thvead Pocessor Usoge| Consol [ samping Informaton 52 a~=o
=8 r_Sngethreaded (C/ Function TowT.. TowlC.. Tmes. Calssn.. usec/Cal % TimeUsage 4
= ) <dsconnected>QNX Applcaton Profier ns 0645 10 o6
% SortTest.
W ocso2

4_core pd

CopTvpoBKa pesybTaros no
CYMMAPHOMY BPEMEHN
BbIMONHEHNA, MPOLEHTHOI 0716

( VHchopmaLma o napax BbI30B0B ot o0uero BPEMEHN, KOJIN4ECTBY
1103BONAET YETKO 0TOOPA3NTD = s BbI30BOB M T.11.
CTDYKTYDY BbIMOSHEHNA 2
nporpammsl 1 caenatb kog 6ornee o 8
L IHHEKTUBHLIM
(" BusyansHoe onpegeneiie 7 i e
ChyHKUMIE, TPEOYIOLMX < e
L onTUMU3aLM e T
v Bvoid st:i:lzhimzco:l.l **R, int N) {
CTr— cmiens e — . CTDOKM UCXOQHOrO TeKCTa,
— St pacxogyiouue HandosbLiee
L 1pOLIECCOPHOE BPEMA

Mpodhaiinep npunoxxennii No3BONAET aHANW3NPOBaTh UCNOb30BaHWE NPUIIOKEHMEM NPOLIECCOPHBIX PECYPCOB U pasaenaemMbix Gubnuorex Ha pa3nuy-
HbIX UeneBbix cucTemax. MpochunupoBanmne MoXeT ObITb KaK "NOCMEPTHLIM", TaK U B peanbHOM BPEMEHH.
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Mpodpaiinep npunoxeHun

BHeapeHue oMarHoCcTMYECKUX Teros anA
TOYHbIX VI3M8|]BHI/II7I

Y706bI NONY4UTL AONOAHUTENLHYIO MHCDOPMALIAIO O BbINMOAHEHIM KOG, Bbl
MOXETE [aTb YKa3aHWe KOMNUNATOPY BHEAPUTb B PE3YNbTUPYIOWNIA KO
[MarHocTYeCKue Tern AnA NpodunupoBanmna. Koa ¢ anarHocTu4ecKMm
Teramu OyaeT BblaaBaTb MHOPMALMIO O BbI30BAX (DYHKLMIA 1 0 napax
BbI30BOB (T. €. OTKYa ¥ Kyna Obin BbI30B). G NOMOLbI0 MHGOPMALMN 0
BbI30BAX W CTATUCTUKM BbIMOMHEHWUA Bbl MOXETE NOKaNM30BaTh "y3kue
MecTa", a 3aTeM NepeiTn K BU3yanbHOiA aMarpamme BbI30BOB, 4TOObI
0npenennTb MeCTO (OYHKLMM B LIENOYKE BbI30BOB. ITO BECHMA YAOOHbIiA
cnoco6 noucka dparMeHToB kopa, Tpebylowmux onTUMMU3aLum.

BuiABneHune He3a(h(heKTMBHbIX ()parMeHTOB
C TOYHOCTbIO 10 CTPOKM MCXOAHOI0 TEKCTa

[InA ONTMMM3ALMK NPON3BOANTENBHOCTY YACTO HEMOCTATOYHO 3HATb, KaKMe
NMEHHO (DYHKLMM NOTPEONAKOT HanBONbLLIEE NPOLIECCOPHOE BPeMA. YTo0kI
nony4nTh O0Nee AeTanbHble CBeAgHNA, Npodaiinep NPUNOXeHA MOXET
CMYCTATLCA 10 YPOBHA MCXOAHOMO TEKCTA 11 NOKA3aTh, Kakne MMEHHO CTPOKM
MCXOQHOrO TeKCTa NOTPeONAOT HanbONbLLNIA NPOLIECCOPHbIA Pecype. 310
MPOVCXOANT C MOMOLLbIO FPachHECKOr0 aHHOTMPOBAHMA UCXOAHOMO TeKCTa
B penakTope koaa Ha C/C++ 1 oTo6paxeHna notpednAemoii aonu
NPOLECCOPHOTO BPEMEHM — KaK AAA OTAENbHbIX DYHKUWA, TaK v AnA
OT/IENbHbIX CTPOYEK KOMIA. Bbl MOXETE BI3yanbHO CpaBHNTL 3DEKTUBHOCTL
PA3NNYHbIX CTPATErUIA ONTUMIU3ALINN, BbIABUTL HEADEDEKTUBHBIE ANTOPUTMBI
1 COCPENOTOYMTLCA HA ONTUMM3ALIAM HYXHbIX ()parMeHToB KOAa, NPOCTO
NPOCMaTpKBaA UCXOAHbIA TEKCT.

LLnpokue BO3MOXHOCTM peanusauum
napannenuama

Hoseilwaa MHoroAnepHan Texxonorina QNX B co4eTaHUn ¢ NOAAEPKKOI
CUMMETPUYHON MHOrONpoLeccopHocTy (SMP) no3BonAeT peanusosarb
WCTUHHbIA Napannenu3M BO BCTpanBaemblx cuctemax. [podaiinep
NPUNOXEHWIA NOMOraeT BbICTPO OTBETUTbL HA BONPOC “B Kakux ToYKax
MOXHO ONTMMM3NPOBATL CUCTEMY [1N1A PabOTbl B MHOTOAEPHOM peXxmume?”
MOCPENCTBOM BbIABNEHWA TEX 4acTeid KOfa, KOTopble MOrYT NOAXOAUTb ANA
peanu3aumi napannenuama. locne nepBoHa4anbHOro nepeHoca kopa Ha
MHOrOAAEPHYI0 CUCTEMY Pa3paboTumki MOryT ObICTPO BbINENNTL KOf ANA
napannenu3auui Ha 0CHOBE aHann3a, BbINOAHEHHOTO C MOMOLLbIO
npochaiAnepa NPUNOXeHHiA. Hanpumep, BbICOKOAKTBHYIO NOANPOrpaMmy
06paboTKM CUrHANOB MOXHO PasbuTb HA HECKONbKO MHOrOMOTOKOBbIX
noanporpamMm Ana napannenbHoro ucnonHexna Ha SMP-aope (Hanpumep,
OCPB QNX Neutrino).

12 > QNX Software Systems



AHanus nokpbITMA Koaa

AHanu3 noKpbiTHA KoAa

YcKopbTe aTansl ONTUMU3aunn, TECTUPOBAHIA U KOHTPONA KayecTBa NMporpamMmMHOro
NpoayKTa B npouecce pa3paboTku. IHCTPYMEHT aHann3a noKpbITA Koaa, BXOAALWnii B
cOCTaB NpodheccroHanbHoro Komnnekra paspadotynka QNX Momentics®, peanuayet
creunanbHylo MeTofonoruio anA obecneyeHns Kavyectsa NpPoOrpaMMHOro Kopa u
LIeNOCTHOCTN NPOAYKTOB.

[1aHHbIA MHCTPYMEHT NO3BOJAET BbIAENUTL BETBM UCXOHOM0 KOMA, He
NpoLeaLwwe TeCTMpoBaxne, 1 npu HeoBXomMmocTH, MOANEULMPOBATH UMK
YAanuTh 3T0T CErMEHT.

VHCTpYMEHT aHanuaa NoKpbITUA KOaa NO3BONAET:

B 3amyckaTb CECCUI0 aHann3a MOKPbITUA KOOA U HENOCPEACTBEHHO

Habnionatb paboTy NPUNOXEHWA B MPOLECCE €r0 BbINONHEHNS;
Bnarofapa nonHow MHTErpaLyiA 3T0r0 MHCTPYMEHTa CO CPEoii pa3paboTKu,

ONTUMU3ALNA, TECTUPOBAHWE 1 KOHTPOMb KAYeCTBa NPOrPaMMHOr0 Kofia W 1071y4aTh PE3yrbTarbl aHan|3a NoKPbITA IBONYHOIO KOAA B PEANbHOM
CTAHOBATCA 3HAYUTENBHO MPOLLE. BPEMEHI BMOTb /10 YDOBHA OCHOBHbIX ONOKOB (BETBEIA KOAA);
AHanu3 nokpbITUA KOa — BAXXHEMLWNIA MHCTPYMEHT B TEX Cy4anx, Koraa B 3anyckaTb PENAKTop Koaa AnA ObICTPOro OnpefeneHia, Kakiue CTpoKM
TECTUPOBAHME, UCMPABNEHNE OWMOOK 11 CONPOBOXAEHWE NPOTPaMMHOro koaa ObInu MOKPbITbI 1 KaKue HeT;
MPOJyKTa OCYLIECTBNAETCA PA3HBIMIW rpynnamit NHXXEHEPOB, KOTOPbIE MO
Il He y4acTBOBATb B Pa3paboTKe Kofa. W }ICN0Nb30BATh BCE NHCTPYMEHTbI HABUT LM 1 KOMMEHTUPOBAHNA,
UMEILWIECA B CPEene PaspaboTky;
B Halnoaate 3a NOKPbITMEM KOAA ONHOBPEMEHHO HECKONMbKMX
NPUNOXEHNR;
H  [eHEepUPOBATh OTYETHI [NA NMOCNENYIOLIEr0 aHanu3a.

AHanu3 noKpbITMA KoAa

® QNX Code Coverage - rbt._server.c - ONX Momentics IDE

< me
e [GCC Code Coverage] (4/13/06 2:36 P)

D T
P A —— T
= I rbt_server.c [59.32%] : g say_(rcvid, msg.rbt msg.say.text)i
[ 3aryLeHHble MpoLecch ]—> . =L Bu3yarbHoe onpeneneHme
St S O i o omiitisisrng] | MOKDBITHA KOA
LB o i v
PesysibTarsl aHanm3a noxkpbITa P [ g
[IBOVIHOr0 KOLA B PEanbHoM m?”“:lrﬁg::mf“ﬁmu ]
BpeMEHM BnﬂDTb ﬂo i <terdi¥iated, ext value: 1>/tmp/rbt_clentBGraham1168466891871 0nxi| { - g
VD0BHA chyHKuMiT e e e
& Code Coverage Report &2 . Console “ $ & =0

Address: B

Code Coverage Report
Report generated on: 1/10/07 5:09 PM

3. | Session name: CodeCoverage_Server [GCC Code Coverage]
‘Time of session creation: 4/13/06 2:36 PM

Property Vale Session identifier: gcc1144953368997
= Coerge o
LnesFuy Coveed ssos (309 T
st Corered e Goie) - [pocmotp akcropTupyemoro
Lines Partialy Covered 2.22% (21nes) ract/Fold File/ e -~ Source Line Cove — ”
cmz\ Coverage. 59.32% roject/Folder/File/Function Total Code Coverags | Lines Not P]L:':i:fly L;'.,".f: v B 36' oTYéTa
derved fose ed | Covered | Covered = NS
conae e — —
st modfed 4/17/06 1:37 7M erage. = SN T T | I N —
inked fake t_server.c (source) | 50.32%| 35 2 53] 90
location C:\Ecipse\workspace\CodeCoveragelbt_se main | 69.23%| E) 1] 22) 31
o Coscoegelt s =) [___o.00%| E 9 9 5
e 7272 N raise_left_arm | 63.64%) 3| 0| 6| 9
lower left arm — i 63.64%| 3 o 6 off &

Witabe Smartinsent | 1:1

Ananusatop kopa QNX Momentics no3Bonaer npoBoANTL TOYHOE ¥ NOJIHOE TECTMPOBAHME NPOrPaMMHOr0 obecnevenna.
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CpenctBa pa6oTbl C LUeneBoii cMCTEMON

Cpencrea paboTtbl ¢ Leneson cucTemMon

QNX Momentics® npenocTaBnAeT NofHbIA HAOOP MHCTPYMEHTOB [N1A HAYarnbHOIi 3arpy3Ki
N B3aUMO[ENCTBNA C LieNeBbIM 000pynoBaHueM. B aTOT UHCTPYMEHTapUiA BXOOAT NaKeTbl
NOANEePXKN 1A WNPOKOr0 CneKTpa NPOLECCOPHbLIX MMat, NOCTPONTESb BCTPANBAEMbIX
cucTem, no3ponawwmnid 6bICTPO POPMUPOBATL 1 HACTpanBaTb Lenesbie 06pasbl, 1
VHUKANbHbIIA paclunpAeMblil LIENEBOIi areHT, 06ecneynBaloLLnii 0OfHOBPEMEHHOE BbINONHEHE
MHOXXeCTBa 3afay 1A HaCTPOVKM LiesIEBOI CUCTEMBI, B TOM YiiCne, OTNaaKu, npomunn-

POBaHMA 1 cbopa CUCTEMHOI MHCpopMaLInN,

MocTpouteno BCTpanBaeMbiX CUCTEM

MocTpouTenb BCTpaMBaeMbIX CUCTEM NO3BONAET CYUECTBEHHO CAKOHOMMTb
Bpem# npwn Co3[aHni 3arpy304HbIX OGDHSOB n d)ﬂBLI.I-OﬁpEBOB BCTPanBaeMbIX
(aitnoBbIX CCTEM [1/1A BALNX LIENEBbIX CUCTEM. [INA KHKIOro CO31aBaeMoro
06pa3a nocTpouTens BCTPanBaeMbix CUCTEM MO3BOMAET BbLIMOMHATD
crnefytotne 3anaqu:

W 3BTOMATM3NPOBAThb CO3AaHNE HOBbIX BSP-NpoekToB B cpefe paspa-
0OTKY;

H  yMNOPTMPOBATH CYLIECTBYIOLIEE ONMCaHMe 06pasa 13 BSP-naketa mnu
C03M1aTb CBO COOCTBEHHbIIA (halin onucaHus;

W yCnonb3osark Opay3ep KOMNOHEHTOB 06pa3a AnA 6bICTPOro BbiGOpa

HY>HbIX IBOUYHBIX MOQYNei, AMHAMUYECKY NOAKMI0YaEMbIX U ApYriX
onbnunoTexk;

MocTpoutenn BCTpauBaeMbixX CUCTEM

B NpoBepATb B3aUMHbIE 3aBUCUMOCTH onbnnoTek n nonyvarb
npegynpexnexHns 06 OTCYTCTBYIOLLNX KOMMNOHEHTAX;

B rapaHTpOBaTh NPUMEHEHIE NOCTIEAHE BEDCUM MPOeKTa B 00pase;

B COKpaLlaTb 06bEM NaMATY, 3aHUMAEMbIIA NPUNOXEHIEM, C MOMOLLbIO
UCKMIOYEHUA HEHYXHbIX (YHKUMIA 13 pasnenaembix GuORMOTEK.

[1nA nepeHoca Nony4eHHoOro 06pasa Ha Lienesylo CUCTEMY B MOCTPOUTENE
BCTPaBAEMbIX CUCTEM UMEETCA BCTDOEHHbIA NOCNeNoBaTeNbHbIA TEpMUHaP,
KOTOPbIii MOXET B3aMO[IEACTBOBATh C yAan&HHbIMU MOHUTOPamMK M3Y.
OH TaKxe MoXeT nepecbinatb 06pasbl no TFTP unu BOOTP. 3anycTus
00pa3 Ha UeneBoil CUCTEME, Bbl CMOXETE BHECTU OMOMHUTENbHbIE
N3MeHeHNA 1 nepecnatb aiAnbl Npu nomowy Np6oro 13 NOCTYNHbIX
MexaHu3MoB. Hanpumep, Bbl MOXeTe pPeakTMpoBaTh (aifbl NpAMO Ha
LIeNeBoii cucTeme, NCNonb3ya penakTop Cpefbl Pa3patoTKi.

® QNX System Builder - BuilderTest - ONX Momentics IDE.

00630p KOMMOHEHTOB

[71A ObICTPOr 0 BblOOpPa
HYXHbIX MOY/E

= ® anebasedmazps
= % Bnares.

B
R devb-adpu320
devbraha2

< " (" Okto oropaxerns cpaiinos u
A:;:"W L CTPYKTYDbI 06pasa

Fienam devb-aha?

Gom CBoiicTBa v onuwv N4 Kaxaoro
KOMMOHEHTA

‘Connected to CoM3

4&-=0|7 =5

4| [aevb-aha7 Driver for Adaptec AIC-7770 based SCSI adapters (14

devb-aha7 [cam cam_options...][aha7 aha7_options...] [blk io- OKHO Omﬁpa)KEHMH CﬂpaBO‘fHOMV
= NHbopmaLIn 0 BUHAPHbIX Ghalinax

ical Unit Number (LUN) scan for ti
bitmask speci:

I
115200181 | yse MessageUse Info

HOCTPOHTEIII: BCTpanBaeMbiX CUCTEM 3HAYUTEJIbHO COKpallaeT BpemMA co3gaHna, oNnTUMHU3aLMK U nepeaayn uenesbix 05')3308.
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CpenctBa paboTbl ¢ LeneBoii cMCTEMON

AreHT ueneBoi CMCTeMbl

AreHT LieneBoi CUCTEMbI NPENOCTABNAET CPEny Pa3padoTM C PaCLIMPAEMbIM
MEeXaH3MOM B3aUMOMEIACTBIUA C OHOI UK HECKOMbKIMIA LIENEBbIMN
cincTeMamu. Kaxmblii MHCTPYMEHT B COCTaBE CPeibl Pa3paboTKi MOXET
B3aUMOMEACTBOBATH C LIENEBOIA CUCTEMOI YEPE3 areHTa, 3anyckan Ha Heil
HYXHbIA MOYNb NPY 3anpoce COOTBETCTBYIOLIEHA CYXObI C MHCTDY-
MEHTaNbHO MawHbI. Korpa cnyx6a 60nblue He TpeOyeTca, MOfyNb MOXHO
BbIFPY3WTb, YTOOLI 0CBOBOAUTL Pecypchl. Kak v nto6oi opyroii apaiisep B
QNX, areHT Lenesoit CUCTEMbI MOXET ObITb MPK HEOOXOAMMOCTIA 3anyLiieH
WNK BLIFPYXXEH B NHOGOI MOMEHT.

AreHT ueneBoi cUCTEMbI

HaBurartop uenesbix cuctem

Hasuratop LienesbIx CUCTEM MO3BONAET BCEM WHCTPYMEHTaM Cpefbl
pa3paboTky COrNacoBaHHO B3aMOJENCTBOBATH C LIENEBbIMYU CACTEMAMN.
Bbl MOXETE 1CMONb30BATL 3TOT HABWUrATOP ANA ONPENENeHUA LIeNeBbIx
CICTEM W NOAKMIOYEHNA K HAM. G NOMOLLbIO HABIraTopa LIENEBbIX CHCTEM
Bbl TAKXE MOXETE CBA3ATb TEKYWIMA NPOEKT (Hanpumep, 06pas cUcTembl)
C TOW WNN MHOIA LIENeBON CMCTEMOIA. Kpome TOro, HaBuratop LEneBbIx
CMCTEM NO3BONAET 0TOOPA3UTb AOCTYMHbIE aNNapaTHbe KOMMOHEHTbI 1
YCTPOWCTBA LIENEBOIA CUCTEMBI.

Mocne onpeneneHna LENeBoii CUCTEMbI HABUTATOP LIENEBbIX CUCTEM
M03BONACT BbIOPATb LIENEBO KOMMOHEHT N1A NPUMEHEHINA MOCNENYIOLNX
onepauwii, Hanpumep 3anycka telnet-ceccuu.

HoBbIE MHCTPYMEHTbI MOTYT MCMOb30BATL 0TOOPAXAEMbIiA LIENEBOIA
KOMMOHEHT Kak TOYKY paclumpeHis, 4tobbl 106aBnTb CBOW OnepaLim B
KOHTEKCTHOE MEHIO LIeneBbIX CUCTEM. Hanpumep, Takumu onepaunamu
MOTyT ObITb OTNPABKA CUrHana NpoLeccy, BbIMOMHAEMOr0 Ha LUENesoil
CUCTEME, MOLKMIOYEHNE OTNANYMKA K BbINMOTHAEMOMY MpPOLECCY.

( MHCTngEHTbI cpeppbl I
pa3pa

r
.

Pa6ouee npoctpaHcTBo IDE

(Ha 6a3e Eclipse)

PasnnyHble VHCTPYMEHTaNbHbIE I'IJ'IaT¢0prI

Windows, Linux

OTKM Wuctpy- | Llenesas

Mukposagpo

—

WHCTpyMeHTbI paspaboTki kona [ RSN | Mawmka
Py pasp A mawuHa |
I
VIHCTPYMeHTbI aHanw3a MoKPbITAA Kopa I
I
CYMBONbHBIN OTNAAYMK I
I
MocTpouTenb BCTpanBaemblx CCTEM |
I
Hasuratop uenesbix cncrem :
Ethernet, |
MoHwuTOp LeneBbix cuctem nocnefosa-
TeSbHbIA
Mpodaiinep npunoxeHuin KaHan |
|
Ananuzartop O3Y I
I
CuctemHbIVi npodainnep |
I
I
I
|
I
I
I
I
I
I
I

AreHT LieneBow CUCTeMbI

Cnyxba
Cnyx6a N Cnyxba
n po<ba mnnep 0 Lenesoit cucteme OT/1agKkn

Cnyx6a Cryx6a
cncTemMHoOn YAaneHHon
nHdopMaLmn baiinoBoii cucTemb

AreHT ueneBoii cucTembl paboTaer kak Gpokep coeuHeHui, N03BONAA HABUraTOPY LENEBbIX CUCTEM (M APYTMM MHCTPYMEHTaM cpefibl pa3paboTku)
B3aMMOAiHCTBOBATb C OAHONA M HECKONBKMMHN LIENEBbIMM CUCTEMAMK.
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CpenctBa pa6oTbl ¢ UeneBoii cMCTEMON

MOH“TOp ueneBblx cMcTEM MOHVITOD LieneBbIX CMCTEM MO3BOMALT:

MOHWTOP LiENeBbIX CUCTEM NPENOCTaBNAET OrPOMHbIA 0GBEM MHHOPMALK H  OTCNEXWBATb MHTEHCUBHOCTb MCMONb30BAHIA PECYPCOB (Hanpumep,
0 CICTEMaX W NPOLIECCAX U reHepUpyeT OTHETbI (KaK B peanbHoM BPEMEHN, pacxod NaMmATK U PECYPCOB NMPOLIECCOPA, KONMYECTBO OTKPbIThIX
TaK 1 B "MOCMEPTHOM" BapuaHTe) ANA BbIGPAHHOI LENEBOIA cUCTEMbI. pn (haiinos), B peanbHoM BpeMeHK Habnioaan 3a NpoLECCaMu 11 NOTOKaMK;
BbIOOPE LENeBOW CUCTEMbI Cpa3y Xe NpoucxonnT 0OHOBEHME BCEN

NHopMaLK 0 TeKyLWMX NpoLieccax B Held. Bbl MOXETe HavaTb ¢ 00uero B BbIABMAT NOTEHLIMANbHbIE CUTYaLIAM B3AUMHBIX GMOKMPOBOK C MOMOLLbIO
0630pa CiCTEMbI, TPOCMOTPEB CMNCOK BbIMONHAWMXCA NPOLECCOB U MX rpadou4eckoii anarpammpl OTHOWEHWA OIOKMPOBAHMA MEXay
aprymeHTbI. Bbl Takxe MOXeTe HabntofaTh 3a MCMOMb30BaHMEM NPOLIECCopa npoLieccamu;

W NamATI, KaK [NA CUCTEMbI B LIENOM, Tak U [NA K&XOOro NpoLecca B
OTAENLHOCTM. 3aTeM Bbl MOXETE MOMY4MTb 00Nee eTaNbHbIM aHanu3 ¢ W ynpasnATh haiinamu Ha yIanEHHOI LENeBO CUCTEME HANPAMYIO C

MOMOLLbIO MHCTPYMEHTOB, NO3BONAIOWMX OTCAEAUTL aTPUBYThI MOTOKOB UHCTPYMEHTaNbHON MalInHbI;

(Hanpumep, cOCTOAHWE, AMCLIMNNUHY NAAHUPOBAHWUA, UCNONb30BAHUE

npoueccopa, pasmep CTeka), COCTOAHUA CUTHANOB, KapTbl NaMATH B Jlerko Konupoeath (Daiinbl Ha yOanéHHYI0 LENEBYI CUCTEMY U

nporpammbl, (haiAnoBble JECKPUNTOPbI A T. . PERaKTUPOBATh WX NPU MOMOLM PEAAKTOpa HanpAMYyIo U3 Cpefbl
pa3paboTKy;

B pacWMpATb BO3MOXHOCTM 3arpy3yuka nporpaMmm Ana 3anycka
NCMOMHAEMbIX MOOYNeN Ha LieNeBoii CUCTEME NPOCTbIM BOAHbIM
LENYKOM MbILbIO.

MoHnuTop Uenesbix cuCTeM

 QNX System Information - QNX Momentics IDE

Fle EdR Navgate Seach Project Run Toos Maco Wndow Hep
< R A o G - HREBEFHRR

B} console = B} v=0
x86_4_core - Last Updated:\Wed Jan 10 17:32:25 EST 2007 7] 972 16385: 30 10 17:32:251

‘System Specfications
CucTemMHas MHHOPMALNA 1 = guoeee
a4 tecams
05 Version: 6.3.2 (2006/03/16-14:20:03€ST)
CBOAIKA 110 MCI0/1b30BaHMI0 SoxDoe T 0580 EST 06 1968 o -
tome v e prae
namAatm Usea S Fre: 1710M Toat 20470 [ ee—— thread 2 guard 0x071a6000 409 0400000000 (
thread 2 unalocated | oxo7faz000 124K Private Read/\.
e v s Toonow 4% ot e, "
i thread 1 guard 0x07fc7000 409 0x00000000 (.
rocestane e owa Dwatee U GUA| | et a0 so e Cr10/Ib308ate
0 0 0 165d7h 48m 305 954ms thread 1 alocated. loxosodso00 8192 Privz
I v = g i ok 152 s aMATY KaX[bIM POLIECCOM
pehak (059) a5 o 22ms on codetext Toxoso4s000 100K Shared Read/E
Ycronb30BaHme namaTm 3 R — e e — =
G om0 i - ! L
KaX[bIM 1poLeccoM I 2 heap Toxcsosaooo 2 Prvate Read
@ om0 i
L% ° e heap Toxosossooo 2592 Prvate Read
o 3 o 4 heo Toxbo35d000 096 Prvate Read
k 2 —, - oneer pred— 3
:
=5 =5
o2 s 173225 . core e G T
Thread Detats - APS System Information E]
‘Thread Name (1D) Priority Name ‘State Boocked on Stack  CPU Affnty
= qconn (163862) System Infomation:  Security Flags: System Stats:
® Ry poewo()  susiok 023 ||| mmberoivwtos> | SOED AP SEC_RGOTLOUERAL | %odeover 105 5995
Conir Codir 415411 3K 0123 | | paccon ookt owoptcy: | SCHEDAP_SEC ROOT TGS PRRTIONS | i cmecver 10 5593
e Cumei W 0133 | ik | DS ST || ovow 008 o570n
Reme s a0k 0133 ||| e o et v 100 51
Receive  Channel 6 /13K 0,123 (Cyces per ms: 1667042 ;:Eg,ﬁigé,ggg?i‘:knzfé‘m
CopTuposka 1 anamms : :
Partiion Budgets | CPU Usage | Critcal Tie Usage|
10TOKOB 10 Pa3/In4HbIM @ sppicrton @ netortng @ sysem
arpuoyTam Partition Budgets CIEXeHIe 1 KOHTDOSb
ox R ey anantuBHoit
s e >
o o o2 Jekomnonynn

X86_4_core - Last Updated:\ed Jan 10 17:30:01 EST 2007

MoHuTOp LeneBbIX cUCTEM COBMPAET NoMHylo MHthopMaumio 06 aTpubyTax NOTOKOB, MCNO/bL30BaHMIO NPOLECCOPA, OTKPLITLIX (haiiN0BbIX AECKPUNTOPAX,
6GnOKMPOBKaX W MHOXKECTBE APYruX NapameTpos.
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Photon Application Builder (PhAB)

Photon Application Builder (PhAB)

C nomouibto Photon Application Builder (rpachuyeckoro MHCTpymeHTa pa3paboTku
NPUNoXeHNiA ana okoHHoit cuctemsl QNX Photon® microGUI®) Bbl MOXXeTe nerko, 0fHol
MbILIbIO CO3AaBaTh NOMHOMYHKLUNOHANbHbIE NOMb30BATESNbCKIE NHTEPAECHl. PaKTNYeCKN,
BaAM HE MPUXOONTCA NUCATb HUKAKOrO KOda — NMOCTPOUTESNb MPUNOXKEHUI MOXET
aBTOMATUYECKN CreHepupoBaTth MOSIHOCTbIO paboTalolWuii NPOTOTUN rpadiyecKoro
NHTEepeiica Balero NPUnoXeHua.

C nomoubto Photon Application Builder Bbl MoXeTe: Photon Application Builder npenoctanser KOMNOHeHTbI NOMb30BATENLCKOr0
UHTEpdenca nA CambIX PasMYHbIX MPUNOXKEHII: OT KaPMaHHBIX YCTPOACTB
W ObICTPO HauaTh Pa3paboTky, B3AB 3@ OCHOBY CYLIECTBYHOLLIME WWAONOHBI, [0 0NEepaTopcKX TepMUHANO0B.

B0 CTPOUTH NONb30BATENLCKMIA NHTEPCDEIAC M3 0BWIMPHOIA NaNUTPbI

rOTOBbIX 3NEMEHTOB YNpaBneHNA (BUIKETOB),
yp ( A ) ba3oBble KOMNOHEHTbI JlononuutensHbie KOMMOHEHTbI
B NpuBA3bIBATL ANANOrOBbIE OKHA 11 MEHIO HEMOCPEACTBEHHO K BUIKETAM

Wnu NOGABNATH BbI30BbI (YHKLIWIA; B KHonku B HIML
B MHAMUYECKI FEHEpPUPOBATL KOMUI PaHee CO3AaHHbIX BUIKETOB B W KoHTe/iHeps! B TepmuHan
Nio6oM Heo6X0aMMOM ANA NPUNOXKEHIUA KONNYECTBE; W |i3mepuTenbHbie wkansi M BoiOop wpudra
B 1IepeBOANTH NONb30BATENLCKII MHTEPCDENC Ha PasnnyHble A3bIk 663 W BekTopHan rpachuka ® BuiGop npuxTepa
NepEKOMMIMNALIY 11 NIePEKOMMOHOBKIA KOKIA; BEPCUY [ANIA BCEX A3bIKOB W |I300paxeHus B Flash
MOTYT UCNOMb30BATb OANH U TOT XE MCMONHAEMbIIA MOAYb. ® Crucku B KoHTeilHep BUAEO
B [lepesbA
B MeHio
W Apnbikn n TEKCT

[lpumedanne: NOCTPOUTENL NPUIOXEHNI MOLOEPXUBAETCA TOMbKO HA
MHCTPYMeHTanbHoi nnarghopme ANX Neutrino.

MocTpouTenb NPUNoXKEHUi

06veauHeHne, ByonupoBarme,

EEEE

[pynnvpOBKa, N3MEHEHNe o e o 0
ic Gain: JMW_—
DAa3MepOB Wi pasbeauHeHme o Status: Habop cyuwecTsyrowmnx
J11060r0 KOMMYECTBA BUIKETOB oo | 19 ks vaume: () e (|3 & BUIKETOB
=" | Volume: o o o s

[= Bution I Tab

[ Toggle Button | B Up/Down Button
B scroll Bar | == Progress
=== Slider I Menu Bution
— — (== Toolbar
~ = Toolbar Group | B3 Panel Group.
{3 Raw
CJPane O Basic
B scrall Container | £ Divider

an< Lahel Text

Numeric Integer
CHcomho Box

List

RawTree

( BeTpoeHHbIE PEIAKTODbI DECYDCOB
[=hFile Selector o
== 171 BbICTDO MOgHchKaLm
i L rpachmyeckoro Buga u

-~
[lepeBog nosb30BaTeslbCKoro
nHTEpheNica Ha M0G0 A3bIK C

10nHoi noaaepxkoit l0HMkoga
| J

and displayed by the applic:

MOST Pl Card MoSTCD

[lpucoeanHeHne 00paTHbIX
BbI30BOB, KOTOPbIE BY/YT aBTO-
MaTn4eck OTKpbIBATh OKHa, A
[MarnoroBble OkHa u MeHto — 0e3 X X X X X X = Gl - LD

O Rect O Timer

SEF ChyHKLMOHATILHOCTY BUIXETOB

ol image Area

HeoOXoaUMOCTI HanncaHna "krea", Saorvel | Jcaerrat
KOTOPBIV CBA3bIBAN Obl MHTEDCDENC |E=————— e
& J QI ~ ][ selectedin

C nomowblo NOCTPOUTENA NPUIOXKEHNH Bbl MOXETE CO3JaBaTh NOAHOhYHKUMOHaNbHbIE rpacdimyeckue MHTepdheichl ANA BaNX NPUNOXKEHNHA, He
HanucaB HW OHON CTPOYKM KOAA.

17 > QNX Software Systems



Komnnektbl pa3paboTku apaiisepos

KomnnekTbl pa3paboTku gpansepos

C nomouibio KomnnekToB pa3paboTku apaisepos (DDK) Bbl MoXeTe ObICTPO cO30naBaTh
[paiBepbl ANA HecTaHOapTHOro o6opyaoBaHUA — ayano-, rpatuyecknx n CeTeBbIX
aflanTepoB, YCTPOWCTB BBOAA, MPUHTEPOB, CIMBOJIbHbLIX 1 USB-yCTPOIACTB.

KomnnekTbl cofiepXxar roToBblii NpOrpaMMHBIA Kapkac [1A HanucaHua
aOMWHMCTPATOPOB PECYPCOB W KNACccoB OPaiiBEPOB YCTPOIACTB, A TaKXKe
BKMIOYAIOT B CEOA NETanbHyl0 NOKYMEHTAUMIO W UCXOAHbIE TEKCTBI.
[porpaMmHblii Kapkac [paiiBepoB peanu3yer BECh BbICOKOYPOBHEBBIN
annapaTHO-He3aBNCIMbIA KO B BUAE OMONMOTEK, NO3TOMY BaM OCTABTCA
COCPENOTO4MTLCA TONMBKO Ha annapaTHo-3aBICUMOM KOfIE NA MUKDOCXEMb,
ncnonb3yemoii B Bawem ycTpoicTee. [axe ecnu BaMm NoHanoobuTCA
pa3paboTathb OpaiiBep OnA YCTPOCTBA HOBOMO TUMA, ANA KOTOPOrO He
cyuiecTayet DDK, Bbl CMOXETE UCMONb30BATL 3TOT KApKAC kak OCHOBY [NA
ObICTPOrO CTapTa.

OtnaxuBaiiTe ApaiBepbl B UCXOJHOM TEKCTE C MOMOLbI0
00bI4HbIX MHCTPYyMeHnToB IDE

Mockonbky B QNX npaiiBepb! BbINONHAKTCA Kak 00bI4HbIE NOMb30BATENbCKIAG
MPOLIECCHI, NX MOXHO OTNAXMBATb ¥ ONTUMU3NPOBATL NPY NOMOLLW TOrO
€ MHTErpUpOBAHHOTO MHCTPyMeHTapuA, KoTopblid 8 ANX Momentics
CNyXWUT And otnapfku 00bIYHbIX I'IpVIJ'IO)KGHVIIZ. HeT HIkaKoif H606XOJI|VIMOCTI/I
MPUMEHATb OTNAAYMKIA HA YPOBHE ANPA, TaK KaK 3TO MOXET 3aCTONOPHTh
paboTy BCEiA LIeNeBOi CUCTEMBI W, B PE3YNbTATE, CKPbITh OLWMOKM B KOAE.

Apxutektypa DDK-komnnekrToB

Bonee Toro, mukpoAnepHaa apxutektypa QNX Neutrino nossonaet
TECTPOBATL N3MEHEHNA B KOfie ApaiiBepoB 6e3 nepe3arpyski CUCTEMbI 1
naxe 6e3 nepesanycka ceaHca 0TNAAKK — NPOCTO NEPeKOMNUANPYIATE 1
nepesanycTuTe apaisep.

OtnaxuBaiiTe ApaiiBepbl NPAMO HAa CBOEM KOMNbloTepe

Ecnu Bbl NpeanoYMTaeTe PE3VAEHTHYID MOAeNb pa3paboTki 1
nporpammupyeTe HenocpencTeeHHo B cpene ANX Neutrino, Bbl MoXeTe
CMOKOIAHO TECTUPOBATL W OTNAXWBATL APANBEPbI MPAMO HA CBOEN
MHCTPYMEHTaNbHO MawmHe. [paiABepb! BLINOMHAOTCA B 3aLMILEHHOI
006nacTi NamATi, NO3TOMY Bbl MOXETe NPUMEHATb CTaHAAPTHbIE
WHCTPYMEHTbI OTNAMKM UCXOHOrO KOfa Ha TOMA Xe Camoii MawnHe. bonee
TOr0, UCXOAHbIA KO [IPaiBEPOB ABNAETCA COBMECTUMbIM, NO3TOMY B HEr0
He TpeOyeTCA BHOCUTb N3MEHEHMA, 4T00bI KOMNUNNPOBATL ANA PasHbIX
MPOLIECCOPHbIX APXMTEKTYP.

Tvinbl yCTPONCTB, Noaaep rBaemble Npaii
anBep
DDK-komnnekTamu: ayano-, R
yA Ha OCHOBEe
rpaduryeckre n ceteBble aganTepsbl, DDK
YCTPOWCTBa BBOAQ, MPUHTEPDI,
cmmBoOnbHble n USB-ycTponcTsa.

Cpepna ynpaBneHus pecypcamu

eiesar J(oncn_. ]

Koz, cneuymdunuHbiin gna ycTponcTB AaHHOro T1na

AnnapaTHO-3aBUCKMbIV KOA

. Kog, KOTOPbIA MOXET MCMONb30BATLCA "KaK ECTb"
Ko, KoTopbIii MOXeT NoTpe6oBaTh MoAUdMKaLmn

. Ko, KOTOprI7I HE0OX0AMMO N3MEHNTb MK HaNMCaTb 3aHOBO

Hectanpapt-
HbI Apan-

Tvnbl yCTPOWCTB,
Bep He nofaepxnBaemble
cyuwectByowmmm DDK-komnnektamm

Cpega ynpaBneHusa pecypcamm

G2 reaD wRiTE el . [ciose]

Kop, cneundunuHblii gna ycTporcTs AaHHOrO Tvna
1 AnnapaTtHO-3aBUCUMBIV KO

KomnnexTbl pa3paboTku ApaiiBepoB COKpawaloT Npoueaypy Hanucawua ApainBepoB A0 MUHUMYMa — BO MHOTUX C/ly4anAx 60MbIMHCTBO Bawel padoTbl

yXXe caenaHo.
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OnepauunoHHas

cucrema peanbHoro spemenu QNX Neutrino

OnepaunoHHas cucrema pe
QNX Neutrino

anbHOro BpeMeHu

OcHoBoIi NpodbeccroHanbHoro komnnekra papabotynka QNX Momentics® agnaerca 0C

peanbHoro spemenn QNX Neutrino, koTopan

06nanaeT YHUKaNbHOW penyTaunei,

noaTBepXAéHHON rogamu 6ecnepeboiiHoi paboTbl — 24 yaca B CyTKI, 365 OHEli B roay,
0e3 octaHoBKku. Y10 nenaet OC QNX Neutrino ctonb HanéxHoin? OTBET NPOCT: 370
HAcTOALAA onepaLnoHHan cnctema Ha 0CHOBE MUKPOAQPA.

B QNX Neutrino anpo o6patarbisaeT TonbKo 6a3oble npumuTiBbl OC. Bee
0CTaNnbHble KOMNOHEHTbI — ApaiiBepbl, (haitnoBble CUCTEMbI, CTEKM
MPOTOKOMOB, NOMb30BATENLCKYE NPUNOXKEHNA — BbINONHAOTCA BHE NPeneNnos
ANpa Kak 0TAeNbHbIe NPOLIECCHI, KXbIA B CBOEM 3aLMLIEHHOM aapECHOM
npocTpaHcTee. Takoii Nomxoa aBTOMATMYECKI 0OECTIEYMBAET CIUCTEMAM Ha
ocHose QNX Neutrino "BCTPOEHHYIO" OTKA30YCTOUMBOCTb.

npefenamm CBOEro aapecHoro NpocTPaHCTBa (YT0 ANnA 6ONbLWNHCTBA
0C aBnAeTcA chatanbHoii ownoKoid), ANX Neutrino KOppekTHO 3aBepumT
3T0T [paiiBep 1 0CBOOOAWT BCE 3aHATHIE UM PECYPChI. Bbl MOXeTe
[aXe aBTOMATUYeCKN Nepe3anycTuTb 3TOT ApaiiBep, MCMOoNb3yA
MOHMTOP Knto4esbix npoueccos ANX Neutrino.

® [lpumeHatb ogHy U Ty Xe OC Bo Bceil cBoel NuHeiike
He MeHee BaXHOi# 0COOEHHOCTbIO ABMIAETCA U TO, YTO BCE KOMMOHEHTbI NPoAYyKTOB. bnaroaapa nckniounTenbHoii momynbHocTin QNX Neutrino,
QNX Neutrino B3auMopencTBYIOT IPYr C APYrOM Yepe3 eaunHbll, YETKO NoObIE YXKE UCMbITAHHBIE M NPOBEPEHHbIE KOMMOHEHTHI — APANBEPSI,
[IETEPMUHNPOBAHHbI MEXaHN3M — CUHXPOHHBIA 0OMEH COOBLIEHNAMMN. NPUNOXEHNA, [ONoNHUTENbHbIE ceparchl OC — MOXHO UCNONb30BaTh
9T0T MexaHu3m 006pasyeT Mexay KOMNOHEHTAMU CUCTEMbI BUPTYaNbHYIO MOBTOPHO B APYTUX NPoayKTax. PakTU4ecku, Bbl MOXETE CO30ATh
"MPOrpamMMHYI0 WIHY", NO3BONAKOLLYIO NOAKMIOYATH K Heid unu, HaobopoT, YHUBEPCANbHbIA HAOOP BUHAPHbIX MORYNEiA 1 3aTEM MPUMEHATb ero
OTKNI0YaTb MBI KOMNOHEHT "Ha nety". bonee Toro, coo6LIEHNA MOTyT nmbo B 0HONPOLIECCOPHOM YCTPONCTBE, NB0 B SMP-cucTeme, 6o
CBOOONHO NepefaBaThCA MEXAY Y3namu BbIYUCTATENbHON CETH, B BbIYMCAUTENbHOM KnacTepe. He3aBucumMo 0T MaciuTaba v CRoXHOCTH
NpenocTaBnAf Npo3payHblii AOCTYN K Nto6OMY pecypey, rae Obl OH HU1 pa3pabaTbiBagMOi CUCTEMbI Bbl CMOXETE WCMONb30BATh OfHY 1 Ty e
Haxoaunc. OC, onmH 1 TOT Xe NporpamMHblii nHTepdeiic npunoxenna (API) n
OfH 1 TOT e MHCTPYMEHTapWiA pa3paboTunka.
Nenonb3ya QNX Neutrino, Bbl MOXETE OCYLIECTBNATS CEAYIOWME 3ana4N.
® [lpou3BoauTL MOAEPHM3ALMIO CUCTEM, HE OCTaHaBNWBaA
® CospaBaTb CaMOBOCCTaHABNAMBAKWMECA cucTembl. B ONX ux. [Mockonbky npaktnyeckn nio6oin komnoHeHT B ANX Neutrino
Neutrino no6oiA KOMNOHEHT B CNyYae 0Tka3a MOXET ObITb Nepe3anyliieH MOXET OblTb [00ABNEH NN YAANEH AMHAMUYECKN, Bala cucTeMa
[IMHAMIYECKI, HE HApyLaA paboTy MIKPOALPa ¥ [PYrX KOMMOHEHTOB. MOXET NPOJOMKATb PAO0TY e BO BPEMA 3aMeHbl UK 100aBneHIA
Hanpumep, ecnu mpaiisep nbitaetca 00paTMTbCA K NamATh 3a B HE& HOBbIX MPUIOXEHWIA, APAABEPOB MNN CTEKOB MPOTOKOMOB.
OCPB QNX Neutrino
4 A
ECENSbIBalOU.lee MO QNX Aviage }
Multimedia Suite HMI Suite Acoustic Processing
QCPB QNX Neutrino
TexHonoruu cpefbl NCronHeHnAa
AnanTnBHOe KBOTUPOBaHMEe bBe3onacHbie ceTesble TeXHONOMMM
TexHonorva MuHuApansepos  MHOTOAAEPHOCTDL
Tpaduueckan 060n104Ka
YpoBeHb 06MeHa COOBLEHNAMM SRR
MukposapepHas apxutektypa i e
Pa3nnyHble apxmTeKTypbl MPOLIECCOPOB
\§ J

Bnaropgapa MuKpoagepHoi apxuTekType ¢ 3awuToi namatu, 0CPB QNX Neutrino o6ecneunBaet HagéXHy0 OCHOBY V1A CO3aHUA CUCTEM, CNOCOBHbLIX
AaBTOMaTHYeCKn 06HapyXuBaTb OWMOKM M CAMOBOCCTAHABNMBATLCA, BbINOJHATL AMHAMMYECKYHD MOAEpHM3auuio W o6nagatbh WHPOKOH

MacwTabupyemocTbio.
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Kpatkuii 0630p QNX Momentics

Kpatkuit 0630p ANX Momentics

OT MHCTPYMEHTOB BCTPAUBAHNA HA NPOLIECCOPHYIO NAATY A0 MHCTPYMEHTOB CUCTEMHOIO aHanu3a —

QNX Momentics Bknto4aer B cebs BCE, 4To Bam Heobxoaumo:
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0C peanbHoro Bpemenu QNX Neutrino
BbICOKOHaAEXHAA apXuTeKTypa Ha 0CHOBE MUKPOAAPA
Mpo3payHble pacnpeaentHHbIe BbIHMCIEHNA
CMMMETPUYHAA MHOFOMPOLIECCOPHOCTb

OTnanoyHaa BepCUA MIUKPOAMPa

OkoHHaa cuctema QNX Photon microGUI

CotHn ytuaut POSIX, UNIX n QNX

MonHocThbio MHTErpupoBanHaa Cpepa pa3paboTku
Mnarchopma Eclipse kak ocHoga

Cpenctea paspabotku kopa Ha C, C++, embedded C++
CpencTsa ynpasneHua BEPCUAMM

AHanua nokpsITMA Koaa

CvMBOMbHbIA OTRAAYMK

MocTponTenb BCTPaNBaEMbIX CICTEM

MoHWTOP LiENeBbIX CUCTEM

ATEHT LIeneBoii CUCTEMbI

Mpodhainep NpunoxeHuii

Ananuaarop 03Y

CwcTeMHbli npochaiinep

Pa3nuyHble MHCTPYMEHTaNbHbIE NNaThopMbl
QNX Neutrino 6.5

Windows 2000, XP, Vista, 7

Red Hat Enterprise Linux Workstation 5.4

Red Hat Fedora 12

Ubuntu Workstation 9.10

openSUSE 11.2

bubnuoteku n uHcTpymeHTapmii GNU

H ANSIC

Dinkum C++, Embedded C++
OnTumuanpytome komnunatopsl GCC v4.4
Komnunatop Intel C++ Compiler

GDB 6.7

MocTpouTens NPUNOXKEHMNi

B IHCTPYMEHT rpachuyeckoii paspaboTku A CO3AaHMA
MONHOMYHKLIMOHANbHbIX MONb30BATENbCKMX NHTEPEACOB

W [070BblE WAONOHBI M BUMKETHI ANA Pa3padOoTKI NONb30BATENBCKINX
NHTEpdeiicos

W [lepeBoa NONb30BATENbCKMX MHTEPADEACOB HA padNnyHble A3bIKI 63
MEePEKOMMANIALMI W NEPEKOMIOHOBKM Koda

MakeTbl NoAgAEPXKKU NPOLECCOPHDLIX NAAT (ABOMYHAA (hopma)
B [InA nonynApHbIX NPOLIECCOPHbIX nat Ha ocHose ARM, MIPS, PowerPC,
SH-4, x86

KomnnekTbl paspaboTku ApaiisepoB
B [lnA ayano-, rpacpuyeckmX 1 CETEBbIX aianTepo, YCTPONCTB BBOMA,
MPUHTEPOB, CUMBONbHbIX U USB-ycTpoiicTs

JlokymeHTauma
B KOHTEKCTHO-OPWEHTMPOBAHHAA CMIPaBKa 11 ThICAYY CTPAHWL OHMAIAHOBOIA
[OKyMeHTaLNm

CuctemHble TpeboBaHuA

W Pentium [V 2[Tu 1 Bblle

He meHee 512 M6 03Y

He MeHee 3 [0 IncKoBOro NpoCTPaHCTBa
paspelLeHme akpaHa He MeHee 1024x768
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0 komnanun QNX Software Systems

QNX Software Systems ABIAETCA OOHOIA U3 NOYEPHNX KOMMAHNI
BlackBerry Limited 1 3aHuMaeT nugupytoLlyto no3nwuo B 06nacti

TEXHOMOr Wi OMepaumnoHHbIX CUCTEM PEanbHOro BpemeHun. Takne

Bedylune Komnanum Mupa, kak Gisco, DaimlerChrysler, General
Electric, Lockheed Martin u Logitechs, npumeHaioT TexHonorumn
QNX nonAa co3maHuA KOMNIEKCOB CETEBOW MapuipyTtu3auunn,
MeOUUIHCKOro 0060pyA0BaHIA, TPAHCMOPTHBIX TENEMATUHECKIX
cuctem, cuctem 6e30MacHOCT N 060POHbI, NPOMbILSIEHHOI
POOOTOTEXHMKIA 11 [PYTIAX NPUNOXKEHNIA KPUTNYECKOTO HA3HAYEH A
1 xun3Heobecneyenuna. Komnanua QNX Software Systems 6bina
ocHoBaHa B 1980 ropy. Eé wrab-kBapTupa pacnonoxeHa B O1rase
(KaHapa), a npoayKumMA KOMNaHui pacnpocTpaHAeTcA 0onee Yem
B 100 cTpaHax mupa.
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